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Astropecten mauritianus Gray.
FigURE 58,

Astropecten. Mauritianus, Gray, Annals and Magazine of Naturai History, 1840,
: Vol. VL. p. 182,

Astropecten. Mauritionus, Gray, Synopsis of the Species of Starfish in the British
Museum (Natural History), London, 1866,
pp. 3and 4.

Astropecten mauritionus, Perrier, Revision de la Collection des Stellerides du
Museum d’° Histoire Naturelle de Paris, Arch.
Zool. Exp. (1), Vol. IV and V, 1875-76, p. 359.

Astropecten mauritignus, Rudmose Brown, Echinoidea and Asteroidea fron the
Mergui Archipelago and Markos Islands, Lower

" Burma, Proc. Roy. Phys. Soc. Edinburgh, XVIII,

No. 1, P. 29, :

Astropecten mauritianus, Koehler, <‘Shallow Water Asteroidea, Indian Museum,
Calcutta, 1910, pp. 32 - 37, pl. v, figs. 7 to 9.

Astropecten mauritianus, Gravely, ‘Shells and Other Animal Remains of the
Madrag Beach’’, Bulletin, Madras Govt. Museum,
(Natural History), V. No. 1, 1941, p. 86, fig. 30, 1;
p. 105.

Koehler (loc. cit.) reports 2 large range of sizes among the specimens of this species
examined by him in the Indian Museum Collection. He cites the following range of
measurements for this species :—

In the largest specimen from Seven Pagodas, Mahabalipuram, R =87 mwnm.,
r = 16 mm.; in a second specimen from the same locality, B = 69 mm., r = 16 mm.

In other specimens, the value of R is reported to vary between 67 and 51 mm.;
finally, in The three amaller specimems collected from Gopalpore, R ranges between 39
and 31 mm., and r between 10 and 9 mm. In the specimen which had been sent to
Koehler froin the Merguni Archipelage by M. Rudmose Brown (which is apparently the
largest recorded for this species), R = 111 mm., and r = 21.5 mm. '

The disk is of average (or medium) size. The arms are rather slender at the base
and they graduvally and regularly taper up to the extremity which is pointed. The dorsal
surface of the disk and of the arm is very slightly swollen or arched, and the ventral
surface is flattened. The body is rather thin and does not appear to be very robusb.

The dorsal surface of the disk bears the paxillae which are very small and confluent
in the central region, but which become rapidly larger. {They measure 1.7 mm. in dia-
meter at the periphery of the disk and at the base of the arm in the large specimen:
examined by Koehler-and 1.5 mm. in the next smaller specimen. They bear centraf
granules, rounded and rather large, sometimes disposed irregularly and sometimes form-
ing a circle around a single central granule, and of which the number ranges up to a
dozen in the larger paxillae of the large individuals. The peripheral circle comprises
more elongated granules. The size of the paxillae diminishes rapidly outside the limits
¢f the disk, and at the commencement of the arms the central granules hecome very
much less numerous, while the peripheral granules do not vary. Thus the paxillae occur-
ing further beyond, on the arms, bear only one or two central granules with a peripheral
*Iqorder‘of eight or fen elongated granules. On the arms, the paxillae form a median raised
*idge, in which they are rather large, and, on the sides, form transverse rows in which
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- THE ECHINODERMATA -

THE COLLECTION OF THE MADRAS GOVERNMENT MUSEU!!

_ BY .
8. L SATYAMURTI, M.A., D.5C., F.Z.8.

- (Director of Museums, Government Museum, Madras)

INTRODUCTION

The earliest published report of the Echimodermats represented in the collection
@f the Madras Government Museum appeared in the Bulletin of the Madras Government
Museum (New Series), Natural History Section, Vol. I, No. 1, 1927, entitled ** The
Littoral Fauna bf Krusadai Island, in the Gulf of Mansar '’ (ab pages 163 o 173) by
Dr. F. H, Gravely, D.Sc., who was then the Superintendent of the Madras Government
Museumn. That paper deals with the Littoral Echinoderms collected from. Krusadad
Isiand and its neighbourheod in the Gulf of Manaar, and represented in the collection
of the Madras Government Museum. Besides furnishing a brief systematic. report on
the species of Fchinoderms then known to have been collected from Krusadai Island and
its vicinity, it contains a wvaluable bibliography, listing most of the important mene-
graphg on Hchinodermata available up to that time, and has been a most helpful refer-
ence work for identifying many of the species of the common littoral Echinoderms
collected from Krusadai Island and its environs in the Gulf of Manaar for the past
several years. However, only in the cass of Holothurains have fairly detailed specific
descriptions been furnished in that Bulletin, while the recorded species of the other
groups (Asteroidea, Ophiuroidea, Fchinoidea and Crinoidea) sre only rafher scantily
described, the descriptions mm most cases being reduced to at most one or two lines
or éven a mere paseing mention. Further, there are no illustrations at all of even
a single species of Echinoderms recorded in that Bulletin, The Balletin itself has since
‘become out of print and efforts to reprint it have not so {ar materialized in view of
the existing financial stringency. The only other subsequent Bulletin of this Museum
that deals, at least in a cursory manner, with some of the more common South Indian
Coastal Fchinoderms — particularly those found washed up as dry specimens on the
Madras Beach -— is the much later publication, namely, the Bulletin of the Madras
(Government Museum enfitled °° Shells and other Animal Remains of the Madras
Beach ”*, Vol. V, No. 1, 1941, by Dr. ¥F. H. Gravely, but even this extremely useful
and practical handbook on the Madres Beach Fauna has since become out of stock and
out of print, and consequently there is at present no Bulletin of this Museum available, -
containing & comprehensive systematic report on all the South Indian ILittoral Echino-
derms (including also a few deep sea forms) which are contained in the collections of
this Museum (both in the exhibited series in the Gallery and in the reference collec-
tions). . '

 The necessity for compiling and bringing oubt a revised descriptive and -compre-
hensive account of the South Indian Coastal Echinoderms represented in the collectioms:
of this Museum was therefore keenly felt, and when, with this object in view, T re-
examined the collections of Fchinoderms contained in this Museum, I found, to my "
sarprise, that a numiber of species actually represented in the collections of thig Museum

8571 ) o o



t

. L ‘
. were nat mentionéd MAII in elfhezgl(} }'1/.1 ﬁud@tms prevmmly published by this
Museur:, dealing with Echinoderms and referred to above, ag detailed below :—

aft 4 NEn 0 GRFCEM ST 0 ¢ Nuniber of ipe(ﬁu
Number of species not mentioned in
Class. represenied in the  sither of the two
Museum collection.  preceding  Bulletina
' o o ‘of this Museum.
1. Asteroidea .. o 24 : _ 17
2, Ophiuroidea . 13 7
P 3. Echinoides .. e . 3 - 13
4. Holothurioidea N 18 5
8. f}rinoid'ea- A :" i‘ 3 R T L
[ T . . ._ r
T Tom.'-o 83 42

It ¢ evident, therefore, from the forégoing table, that aluiost exactly half the number
of Bpeties represented in -the Museum collection have not been - reported or
‘even mentioped in elther of the earher Bulletms of th:g Museum: deshng with Ecblo-
derms; ' N

Thu;s it would be readlly apprecmtsd hha.t although a number of gpecies of ‘common
littoral Echinoderms oecur on _the- Bouth Indian. coasts and although specimens of a
nimber of these species have been collected, identified and sdded to the reference and
,g:ulery gollections in this Museum, there is ab present. no convenient illustrated handbook
in Enghah giving adequate descriptions of these commonly occurring South Indian cosstal
species, together with synopses of the characters of the various orders, families and
genera ‘to which these Bpecies belong, which would enable students and amateur collectors
to readily identify and classify the specimens of Fchinoderms they might collect.
Besides, there is at present no volume on the Echinodermata jn the Fauna of India
Series, and this is also a serious handicap which has greatly increased the difficulties
of students, teacheis and research workers who are in need of a basic systematic account
in English, with illugtrations, of at least the more common littoral Echinoderms found.

~on the Indjan Coasts,

Ib was therefore felt tha.ﬁ 115 mlght prove helpful and fulfil & long*feIt need if a rewaed
up to date and comprehensive paper could be published  presenting a fairly complete
systematic account of all the species of Echinoderms so far collected by this Museum and
al prasent contained in the ecollections of this  Museumn, not only from Krusadai Istand
in the Gulf of Manaar, but from other localities as well, with adequate references and
illustrations. The present descriptive Catalogue has therf-fore been compiled primarily
to fulfil this need, and in presenting this account attempts have been made not only
to arrangé the species according to the currently accepted order of classification, but also
ts include he descriptions of the orders, families and genera in addition to the specifi¢

. descriptions as adequate Finglish descnpf-lons of geners, and families and of ‘even the
larger -classificatory categories such as ‘the orders are not generally found included ik
most-of the monographic systematic works available on this Phylum, although they are
helpful for a clesrer understanding of the classification and relahonahlpa between the
members of this large, heterogeneous and complex group of marine Invertebrates



3

In the present sccount, the WNIL oﬁﬂch species is followed Dby brief nobes.
on the specimens of that particular species represented in the Museum collection, together
with datapertaining to their locality} state of preservation, colour, measurements, ‘gtc.,
and efforts have been mafle to furnish, as far as posmble ‘clear illustrations of gpecimens
of almost every species included in the Paper,

Since the Museum’s coflection of Nchinoderms of the South’ Indian Cosstal Reglons
is fairly representative and contains many of the common species recorded from this sres,

(it is hoped that the present accoaunt will serve as a descriptive gnide to the commorn
species of this group occwrring in this area and will prove helpful in identifying at least

most of the commoner species of Hchjgoderms, occurring on these coasts.

.The classification followed in thig Paper is that adopted by Dr. Libbie H. Hyman
in bher treatise on the Invertebrata, Vol IV Echinodermata, as this appears to be the
lIatest and most currently accepted classification of this Group at present available.
&3 the apecies represented in the Museumn Collection belong only to living groups a broad

ontline of this Classlﬁcahon omibting -the extinet groups is fumlshed below :—

PHYLUM ECHINODERMATA

SUB PHYLUM PELMATOZOA .
Claps CRINOIDEA (Sea Lilies).

SUB PHYLUM ELEUTHEROZOA =~ =~ *°
Class HOLOTHURIOIDEA {8ea Cucumbers).
Class ECHINOIDEA (Sea Uyching, ofo.). ~
Subclass Regularia or Endocylica.- '
Subclags Irregularia or Exoc}"clica.
Class ASTEROIDEA (Sea Stars).
Class OPHIUROIDEA (Brittle Stars).

SYSTEMATIC LIST OF THE SPECIES OF ECHINODERMS
REPRESENTED IN THE COLLECTION OF THE
MADRAS GOVERNMENT MUSEUM
Phylum ECHINODERMATA
Sub Phylum PELMATOZOA
Order ARTICULATA

Suborder  COMATULIDA
Superfamily TROPIOMETRIDA
Famiiy TROPIOMETRIDAE

Genus Tropiometra
Tropiometra carinata clarks
Superfamily MARTAMETRIDA
Family MARIAMETRIDAE
Genus Lampromeira
Lamprometra palmata
Family ANTEDONIRAE
257—1a :
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E U Sub Phylam LLDUTHERozom
Ciass HOLOTHUROIDEA -
S Order DENDROCHIRQTA
700 A Superfamily DENDROCHIROTAB
s " Pamily CUCUMARIIDAE

* Gehus Cucumaria

TR . Cucumaria conjungens

Cucumaria frauenfeldi
.G_enus Siolus
Stolus buccolis

* . Genus ThyoR

Thyone mirabilis

Genus Actinocucumis
Actinocscumis _typica (= difficibisy . -

" Genihs Pentacta (_ Colocmrus)
Pentacta’ quadmngahm
i .~ Family PSOLIDAE

Gonus Psolus
Psolus compicmatus
Family PHYLLOPHORIDAE

Genus Phyllonhpﬁls_ (= Orcula)
Phyllophorus (Orcula) dubia

© Order ASPIDOCHIROTA (= Order ACTINOPODA)
Family HOLOTHURIIDAE

.« " Genus Holothuria

Holothuria atra

Holothuria lubrica -
 Holothuria monacaria
 Holothuria pardalis -

" Holothuria scabra (= gauemu)
. Holothuria vagabunda

Holothuria Mmarmorata

‘Family STICHOPODIDAE

‘ _ Genus Btichopus
E " Stichopus chloronptus

-

B T S
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Order MOLPADONIA
‘Family MOLPADIDAE
Genus Molpadia
' Molpadia sp.
Order APODA (= Order PARACTINOPODA)
Family SYNAPTIDAE
Genus Synapta
Syndpta_fgcta (= striata)
Class ECHINOIDEA
Subclass HEGULARIA (= ENDOCYCLIA)
Order AULODONTA
.Family DIADEMATIDAE
' '_‘Gen'ns Astropyga
Astropyga radista

~ Genus Echinothrix
Echinothriz calamaris
© Order STRIODONTA
Family STOMOPNEUSTIDAR
Genus Stomopneusies
Stomopneustes variolaris .

Order CAMARODONTA
Family TEMNOPLEURIDAE
Genus Salmaels

Salmacis bicolor
Salmacis pirgulaty
Genus Temnopleures
Temnopleures toreumaticus
Family. TOXOPNEUSTIDAE '
" Genus Toxopneustes
“Tozopneustes pileosus
Genus Tripneustes
' Tripneustes gratills

.
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A Qenus’ Gymimchinuas:

o '("‘;gm‘ mchinua_, fquprdc' ""‘ T

-..'f:u{'._‘ Moy E\, 3
| Gonus Echinus A= Parechinus)

Echinus angulosus (— Parechinus angulosus)

“ Family STRONGYLOCENTROTIDAE
* Genus Pseudobioletia
Psendpboiétia indiana

. 'Pseadoboletia, . maculata
Famllv L(HTNOMETRIDAE

'_ Gsnus Echinonotrs

Echmometm mathua

Subelass IRREGULARIA (= EXOC‘YCLICA)
Order CASSIDULOIDA
Family ECHINOLAMP*&D]DAE

Genus Echlnolamm
Ec?ﬁmm}ﬂﬂas ‘dbiitus

Order CLYPEASTROIDA
Famﬂy CLYPEASTRTDAE

wLor

Gonus Glyreaster
lypeasior hutiliy: 2.
Llypeaster. . rarispinus. .-

Family LAGANIDAE

Genus Lsgininii‘
Laganum devagonale +
Laganum cp¥estum

_Genus Peronella

Peronella lesueuri

Peronella o«b;,culam

Ev O

Famlly SCUTELLIDAE
: Genus Echinodiseus
« sHohinodiscus anritus

Echinodiscus bisperforatus
v Echmodiscus bmperfomtus var. fruncalus

Onder SPATANGOIDA :
Group IL AMPHISTERNQHS FORMB
Fa_}_qﬂy 8P :}TAN GIDAE

-
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Genus! Pyewdetharetia -
e Psendomaretia alta ™
Family. LOVENIDAE -
Gentls Lovenia’ -
Loveitia elongatd, S
Family : BRISSIPAE
Gﬁﬁiﬁ_lmataﬁa ._
' ’.ﬂféf_aI‘:’a siema_lish-f o
Class ASTEROIDEA:
~ Order PHANEROZON]A
¥amily ASTROPECTINIDAE
Genue Asiropécten
Astropecten indicus
Astropebten manritianus
Astropecten hemprichii
Astropecten monacanthus
Astropecien zebra.
Genus Persephonaster
Persephonaster rhodopeplus

Family LUIDIIDAE -

~Genus Luidia
Luidia - maculata
. Luidia savignyi
SBuborder VAL VATA
Family GONIASTERIDAE

Genus Anthenea

Anthenea regalis -
Anthenea rudis
Anthenea pentsgonula

Genus Stellaster

’S__t_el_lastg:r belcheri
Stellagter incei
Genus Goniodiscus
Goniodiscus granuliferus
Family OREASTERIDAE (= PENTACEROTIDAE)

. Geims Pentaceraster

Pentaceraster mullispinus (= Oreaster hedemanni)

-~
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Genus Oreaster
Oieaster thurstom

Proforeaster linala -
. Getus Astorodisoms
Asterodiscus elegaty .
Family LINCKIIDAE
Genus Linckia .. .
Linckia laevigata.

Génus Metrodira
Metrodira subulata
Order SPINULOSA
Family ASTERINIDAR
_Genus Astorma. |
Asterina cepheus.
Asterina coronsta
Genus ‘Anseropoda (= Palmipes)
Angeropoda sarosini
Family ECHZINASTERIDAE
-Genus Echinaster
Echinaster purpureus '
Qrder FORCIPULATA
Family ZOROASTERIDAE
Genus- Zoroaster |
- Zoroaster planus
" Class OPHIUROIDEA
Order OPHIURAE
Family AMPHIURIDAR
Gen"lfis' Amphioplus
_ Amphioplus gravélys
w.iv . ©7 ¢ Family OPHIACTIDAE
Genus Ophfactls
Ophiactis ‘savignyi )

Family OPHIOTHRICIDAE

o

Family METRODIRIDAK P

.
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Genus Ophiothrix
Ophiothriz hirsuta
Ophiothriz (?) koreana
Ophiothriz aspidota
Ophiothriz galatheas

Genus Ophiothela

Ophiothela danae

Genus Ophiocnemis
Ophiocnemis marmorata
PFamily OPEIOCOMIDAR

. Genus Ophiocoma
Ophiocoma scolopendrina
Family OPHIODERMATIDAE

Genus Ophiarachneila
Ophiarachnells infernalis

Genus Peclinura

Pectinura conspicus
Pectinurg inlermedia

Order EURYALAR
Pamily GORGONOCEPHALIDA®

Genus Gorgonocephalus
Gorgonocephalus laevigaius
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YSTEMATIC DESGRIPT!ONS OF THE SPECIES OF EGHINODESMS_ REP..ESENTED
IN THE COLLECTiON OF THE. mADRAS GOVERNMENT MUSEUM

PHYLUM ECHINODERMATA

" ‘the Kchinodermata ig one of the most well defined and best characterized phyls
of the animal kingdom. They are readily distinguished by their marked penta-rauiate
symmetry (aerived irom an original buaweral gymmeiry), by the absence of & definite
anterior end, head and brain and by the presence of a calcareous internal skeleton com-
posed of separale plates or pieces and often bearing spines, warts or other types of
protuberences externally, which account for the name of the Phylum, Echinodermata,
which literally means ‘* spiny skinned ’. The body usually bears five well defined
radii, the ambulacra, that bear locomotor or semsory processes known as the podia (or tnbe
feet), alternating with five inferambulacra (inter-radii) around an oral-aboral axis. The
body is unsegmented. ' '

- The internal organization of the Echinoderms 'is charaterized by the presence of a
well defined system of vessels of coelomic origin, known as the water vascular system.
1t is from this system of vessels that the podia or tube feet arise. The water vascolar
system communicates with the exterior by a pore or a group of pores, at least in the
juvenile stages, )

The sexes are usually separate, but are similar and not externally distinguishable.
The larvae are bilaterally symmetrical and free-swimming before metamorphosts.

The mchinoderms are animals of moderate to considerable size. They are exclu-
sively marine and are amony the most widely distributed of ail marine animais. They
are found in all seas and practically at all latitudes, and in vertical distribution they
range from the littoral zones up to the depths of the ocean. They are for the most
part free-moving, although rather sluggish and sedentary, but they are derived from
ses:ile ancestors, and sessile, stalked forms still survive in the Class Crincidea (Sea
lilies and feather stars). There are about 3,900 living species fo Echinoderms recorded
ac far.

One of the most diagnostic features of this Phylum is the presence of a calcareous
endoskeleton. Yt may consist of a series of closely arbiculated plates forming a rigid
shell kriown , as the theca or test (as in the Echinoidea, the sea urchins , and the
Asteroidea, the sea stars), or may be composed of small, isolated pieces known as
ossictes or spicules as in the Holothuroidea, the sea cucumbers, in which these ossicles
take the form of microscopic pieces embedded in the integument. The spines and
tublercles which project externally in most Echinoderms are also parts of the calcareous
endoskeleton, : ' ' '

The shaps of the body in the Echinoderms is subject to considerable veriation.
The bodv is either of simple contour, rounded or ovoid, (Echinoids), cylindrical (Holo-
thurians), or star-like (sea stars and brittle gtars) with simple arms which normally
number five (but may sometimes be more or less than five) radiating from a central dise;
or the arms may be branched and feathery, bearing lateral processes arising from a
central body, which may or may not be attached to a substratum by a stalk, asz in the
Crinoids (Sea lilies and feather stars).

The body in the Echinoderms in differentiated into oral and aboral gurfaces, the
inonth being situated on the oral surface, and ses stars (Asberioides), brittle atars
{Ophiurnidea) and sea uvrchine (Fchinoidea) lie generally with the oral surface down-
wards;. Holothurians, however, are elongated in the oro-aboral axis and lie upon one
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gide which is often somewhat flattened, and the Crinoides (Ses lilies and feather stars),
-whether they are attached or free-living, remain with the aboral surface directed. towards
the substratum and the oral gurface iacing upwards.

Ag already mentioned, the Echinodermata are divided into five Classes, namely, the
Crinoidera (Sea lilies and feather stars), the Holothuroidea (Sea cucumbers), the Echino.dea
{Sea urchins, etc.,} the Asteroidea (Sea stars or starfishes) and the Ophiuroidea (Brittle
stara angd basket stars), of which the Class Crinoidea alone is grouped under the Subphylum
‘Pelmatazoa, while the remaining four classes are included in the Subphylum Eleutherozos.
Representatives of all these Classes, mostly collected from the littoral zones on the
HEast coast of South India, particularly the Madras Coast and the Gulf of Manaar, are
contained in the collections of this Museum. :

SUBPHYLUM PELMATAZOA

This Subphylum includes mostly extinet Echinoderms, attached firmly to a sub-
stratum either thoughout life or in their earlier stages alone, by the aboral surface,
either directly or more often by a.stem-like stalk composed of a series of calcareons
‘pieces. The body is encased in a calcareous cup or calyx-shaped gkeleton. Both mouth
‘and anus are placed in the upper or oral surface which is directed upwarde, The ambul-
acra serve a# food grooves for conducting food particles to the” mouth and are usually
extended distally into projecting arms which are branched. The podia, when presens,
are respiratory and food-procuring in function and not locomotory,

All known Echinoderms are believed to have passed through an ancestral pelmatazoic
stage in the course of their evolution.

This Subphylum includes five Classes, all of which, except the Class Crinoidea (which
comprise the Sea lilies and feather stars) are totally extinct, The Crinoidea includes
both livinz and extinet forms, and ccmprises four Orders, of which only the last, the
Articulata, includes the living forms, along with some extinct omes as well; the other
three Orders of the Class Crinoidea include only extinet species.

CLASS CRINOIDEA

This Class includes living as well as extinct Echinoderms popularly known ss the

Bea lilics and Feather stars. The body is encased in a cup-like calcareous calyx, usually

sttached by a stalk, but most living members of the Class are devoid of a stalk and

sre not attached. The armg are branched. The ambulacra are cpen and the podia are

_gimple and devoid of suckers, There is no madreporite and spines and pedicellariae are
slso wanting. '

The calyx is composed of numerous plates arranged in pents-radiate rows and
eover, on the oral surface, the tegmen which 1s membranouns or carries supporting plates.

The erms, which are branched, may be with or withou? processes known as pinnules
and the ambulacral grooves extend along the oral aspect of the arms and the pinnules
right or to their tips, The ambulacra serve mainly as food-procuring channels, The
mouth ie usually centrally placed, or almost central on the tegminal surface, while the

Rnus is usuaily ecentric, but somelnmes central, and is placed on the same surface (i.e.,
oral surface}, often mounted on & tube,

This is evolutionarily a very ancienb group end is rich in fossil record, the species
ranging from the Cambrizn to the Recent, reaching the zenith of their development in
the Mississippian. About 630 living and 5000 fossil species are known. '

According to the earlier system of classification, all the existing Crinoids were
ped under the Order Articulata, under which the unstalked Crinoids were included
in the Buborder Comatulids,
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. The synopsig of the characters of these groups (Order Arficulata snd Buborder |
Cuinatulida) are as follows.

ORDER ARTICULATA

‘This is the only Order of the Class Crinoides which includes both thg and extined
foruns (the other three Orders, namely, Inadunata, Flexibilia and Camarata comprising
exclusively exiinct forms),

The Calyx in the Articulatg is flexible and the tegmen i8 leathery, containing cal-
careous pieces or smail calcareous plates embedded in it. The lower arm ossicles are
incorporated into the Calyx. The mouth and ambulacra are exposed, although the
grooves may be partially closed by the plates in the lappets.

The species represented in the Museum collection, namely, Tropiometra encrinus,
Lamprometra palmete and Aniedon sp. belong to the famlhes Tropiometridae, Maria-
metridae and Antedonidae respectively, and all these three families belong to the
Suborder Comatulida.

SUBORDER COMATULIDA

"Phig Suborder includes those members of the Order Articulata which break from
the main stem in the early stages of life, and thereafter lead a free existence.

The living members of this Suborder {Comatulida) are divided into two groups,
namelv the Oligophreate and Macrophreate forms. In the former group, which includes
tha majority of Comatulids, the cavity of the centrodrosal plate is small and shallow,
them. and there are generally more than ten arms. The families Tropiometridas and
Mariametridae belong to this group.

The Macrophreate forms, on the other hand, comprise ten-armed Comatulids, with
s large and deep cavity in the centrodorsal, and with the tegmen naked or containing
onlv minute calcsreous particles. The family Antedonidae belongs to this groun. This
large and widely digtributed family is the most important of the five families included
in this group; it is also the largest family of living Crinoids.

But according to the latest system of classification adopted by A. H. Clark in his
Morograph on the Existing Crinoids, the group Comatulida is considered as an Order
bv-itself and the groups QOligophreata and Macrophreata as Suborders under the Coma-
tnlids. This systeia is, therefore, adopted in the present account, ang the synapsis of the
characters of these groups. (Order Comatulida and Suborders Ohgophreata and Maero-
phreata) are given below:

ORDER COMATUTLIDA

Pentacrinites in which bassals osnally, bufgot alwaj's, tamorphosed into a rosette
are present, and the column is either entirely"@bsent, or discarded after the forms-
tion of the firgh nodal colugnal which remaing permanent)y attached to the calyx

Members of this Order occur in all oceans and geas, excepting the Black Sea anﬂ
the Baltic, from betgeen tide marks dowuig depth of 5301 metres. .

SUBORDER OLIGUPHREATA

.
"Z‘ This is a Suborder of the Comatulida in which the cavity in the centrodorsal contain-
e0g the chambered organ and overlving struoctures is verv small and shallow: the roselte
.. 18 sunk below the dorsal surface of the radial pentagon, and both the radial and inter:ra-
‘84l extensiona form “ spout- like '* processes; the central portion of the radial pentagon
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fs more o= less completely filled with an irregular calcareous deposit which forms a
cantral plug, the plane of the muscular fossae on the radial articular faces makes & consi-
derable angle with the dorso-ventral axis, or the muscular fossae are very greatly reduced.

The brachizls from about the fourteenth onward are usually short, generally much broader
than long; the brachial syzygies are usually more or less widely and uregularly spaced;

the pmnules always the proximal and in some groups all, are wholly or in part prismatic
with ‘a-dorsal carinatiopi” which ‘may be confined to the earlier segments, segments of the
distalp™nnules. beyond the third not especially slender or elongated and the first two mot

appreciably broadened; there ars never more than five radials, arms are ten Or more in
number _very commonly more, than ten.

SUPERFAMILY TRIOPIOMETRIDA

A Superfamlly of the Suborder Oligophreata in which all the pinnules are prlsma.tlc,
friangular in cross-section, with a sharp or sharply rounded, dorsal keel; well developed
side~and covering plates are usnally, though not always, present along the pinnuls ambu-
lacra; the armg terminate abruptly, the minute terminal brachials ‘being curved. inwards

between the fully developed terminal pinnules, which extend for some distanee beyond'
them all the pinnules are present in all the species.

This superfamily is most strongly represented in the area from southern Japan fa
Australia,
FAMILY TROPIOMETRIDAE.

In this famlly the ventral per]some of the pinnules is not protected by congplcuom
side and covering plates, and the cirri are stout, without dorsal processes. The gpecies
included in this family have normally ten arms orly. _ )

- Thig family -includes the single genus Tropiometra.

The pinnules are stout and
pnsmatlc (t.e.

triangular in cross ssction), and they bear mostly short pinnulars. This

family is also dlstmgulshed by the absence of side and covering plates for the ambulacral
grooves of the pinnules.

GENUS TROPRIOMETRA A. H. CLARK
This genus is characterized by the presence of ten arms with stout cirri,

This genus is represented by a single species in the Museum collection, namely,
Tropiomeira carinata clarki Gislen (formerly designated as Tmpzometra encrinug Chrk)

TROPIOMETRA CARINATA CLARKL GISLEN.
Figure 1.

Alecto carinata, Leach, Zool. Misecllany, 1815, p. €3.

Alecto  encrinug, Lu

Ant-lon  gle nae, Bu

), -7Vol.3, 1887, p. 848.

tor, P, HY hallenger”’ Repor?ﬂ XXVI, Zoology,
1888, s 2 n nuzdums}. ’ o T

or ‘Miycrosoopical Science, XVII, 1877,

Anled.n bmrm::i-ata,

Anedon sp., Moseley, Quarterlp J:
p. 8.

Antedon, sp., Mac Munn, Quarterly Journa lof Microscoicat Science, XXX, -
. p. 65,

Antedon carinmta! (part) (not of Lamarck), Carpenter, P.H. * Challenger" Repoﬁn, >
L XXVI, Zoology, 1888, p. 199. —5»'.
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Tropiomeira carinate, (part) Clark, A H., Smiths, Miscell. Coll {Quarterly issue),.
Vol. 50, part 3, 1907 p. 349.

“Tropiomelra '.oam'nata', {part), Clark, A.H,, Vidensk. Medd fra den naturzigt.
Forening i Kobenhaven 1909, p. 182.

Tropiometra carinata, Clark, A.H., “Recent African Crinoids”, Proc, United States
_ National Museum, Vol. 40, 1911, p. 36. (in part, East
Coast of Africa).

Tropiometra encrinwg, Clark, A.H., “The Crinoids of the Indian Qc¢ean” (Echino-
dermata of the Indian Museum, Part VII), Calcutia,
1912, p. 177 and p. 178, fig. 29.

Tropiometra encrinus, Clark, A H., Records of the Indjan Museum, XXXITV, Part
4, 1932, p. 560. (Pamban Beach, Madras, Waltair).

Tropiometrg encrinus, Gravely, ‘‘Shells and Other Animals Remains of the Madras
Beach”, I, Groups other than Snails: Bull. Mad. Govt.
Mus., New Series, Nat. Hist.,, V.No. 1, 1941 p. 86 and
.. 105.

Tropiomelra carinate clarki, Clark, A.H. “A Monograph of the existing
Crinoids”’, Bull. United States National
Museum, No. 82, Vol. I, Part 4b, 1947,
p. 281, pl 34, figs. 175-177;, pl 35, figs.
180-182,

This species hag previously been recorded from the Madras harbour by Dr, Gravely
(loc. cit., 1941). It is s purplish brown Crinoid, with ten feather-like arms. The
animal becomes detached from its stalk in the early stages in its life history and hence
can move about in adult life. The ecirri are about twenty-three to twenty-six in pumber
(usually twenty-five) and are about 21 to 22 millimetres long each. They have 26 to 29
segments each. The cirri are on the whole rather slender and weak, bup numerous and
arranged in two and a partial, very irregular third and marginal row. This subspecies
is closely related to the typical form, Tropiometra carinate carinala and Tropiomeira pidia
(both of these being found in islands off the coasts of Africa); but Tropiemetra carinsta
clarki, while having the same number of cirrus segments as in these two forms has
. proportionately longer and stouter cirri than in those two species, the stoutness being

specially evident in the distal portions of the cirri. The outer segments are about twice
as broad as long as in Tropiometra carinata, and the last four taper rather rapidly.

The carination of the arms is slight in the proximal half, and entirely absent or
only very faintly indicated in the distal half: the cirri are rather large, XX—XXXIII
{usually about XXV), 19—34 (averaging 25}, and from 20 to 35 {(averaging 24 millimetres

lonltg), the arms are up o 180 milimetres in length, though rarely exceeding 150 mili-
metres. ) L

The centrodorsal is a thin to rather thick disc with the broad dorsal pole 5-6 miili-
meters in diameter, flat or slightly concave, more or less marked with faint radistin
lines, and towards the periphery, raised at the bases of the larger cirri, The ecirri a-rg
arranged in one and a partial second, two, or two and a partial third marginal rows

© ’ ’

The cirri are XXV, 29-34 (usually 32-33),and from 30 to
first segment is very short, wsually a thin disk from six to eigh
and the second js about two to two and half times as broad as long. The cirri ma
remain uniform in width, viewed edgewise, upto the last six or eight segments aftei
which they taper to the tip, or they may taper very gradually in the distal half. thi d or
fourth. The radials are just visible beyond the rim of the centrodorsal, or t},:ley ’ are

257-1—3

35 milimetres long. The
t times as broad as long,
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concealed in the mid-radical line.. The ten arms are about 180 millimetres in length. The
first two brachials are markedly larger than those succeeding. The first brachials are
wedge-shaped while the second branchisly are triangular. The distal ends of the
brachials are marked with exceedingly fine longltudlnal striations, and the distal edgea
are very finely spinous. -

Pinnule 1 is about 15 mm. long. moderately stout and composed of 25 segments and
pinnule 2 is also of the sarne length as P 1 and is composed of 25 segments, It resembles
P 1, but tapers more gradually so that it appears sonmiewhat stouter in the distal half.
P 3 is abouf 15 yjom. long, composed ol 26 segments, shghtly stouter than P 2 and. with
& somewhat more prominent. dorsal, crest and with the distal ends of the segments on the
gide toward the arm base shghtly produced. "

The disc iz about 25 mm. in diameter ang is I;ot incised. The five ambulaeral
grooves rimning frotn the mouth Usually branch about half way between the mouth and
the periphery of the disk, though sometifnes nearer the latter.

" The colour of the spécimens of this species.in aléohol is purplish’ brown with the
aring in the outer half or two-third narrowly and profusely hbanded with dull orange
yellow. A.H. Clark (loc. cit., 1947, p. 281) based his very detailed description of this
species upon five specimens collected from near Mandapam and on the Pamban beach in
the Gulf of Manaar He a«lse-reports several specimens of this species from Madras and
Waltalr “ ' '

This species has been 1ecorded from the Red Sea, Aden, East Indies, Muscat, Indian
Ocean Fast Coast of Asia, Java, Tor, Tuticorin in Madras State, Ceylon and Norfolk
Tsland. It has also been doubtfullv recorded from Suez. The recorded localities for this
species also include Pamban beach, Ramanathapuram District, where they have been
found in dead coral; near "\Iandapam Madras Harbour and Waltan

It is prlmanly a littoral specles but hus been recorded up to a depth of about 40

fathoma.

On 'ﬁhe Madras Coast, this' species is. common in the M&dras Harbour, In aleohol
the preserved apecimens are a dull greyish or purplish black or purplish brown.

. Stecimens in the collection: —T'wo splnt preserved specimens, one large and another
smaller, probably immature one, collected from the Madras Harbour, are represented in
the reference collection of the Museum. They are dull greyish black and are far too
brittle to permit detailed examination. The ten feather.like arms, with a series of
Emules on each side, are purplish brown, with COnSplL‘!lOllS dark band-lilke markings.

e c!rrl are pale brow msh
Measurements Larger specimen :
Lengfh of arm : 80 mm.

Length of cirrus: 14 mm.

' Smaller specimen :
Length of arm: 58 mm.
Length of cirrus: 12 mm.

Guperfamily MARTAMETRIDA

This is a Superfamily of the Suborder Oligophreata, in which there is no comb-hke
s¥ructure on the distal portion of the oral pinnules; the distal pinnules are never prismatic
and the gemtal pinnules are also never prismatic, though occasionally a few of the basak
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segments may be carinate; the oral pinnules, which may be long or short, slender or
stout, or stout basally and slender distally, varying from very flexible to stiff and
spine-like condition, composed of long or short segments, usually show some - distinct
trace of carination on more or fewer of the basal seginents, and are sometimes sharply
prismatic throughout; and the mouth is always central or subcentral, the anal tube
being more or less marginal. Sacculi are always present, though often in small numbers.
The arms vary from § to 100 in number, bat are usually between 15 and 40, and not
uncommonly only 10 in number.

Family MARTAMETRIDAE

The arms are always more than, ten in number. The peristome of the disk is mogt
ecommonly naked, but sometimes there are more or less conspicuous scattered thick plates
or concretions, which may be more or less contiguous, especially alorg the ambulacral
grooves, or the disc may be almost or guite completely plated. The lateral peristome of
she pinnules usually contains simple, more rtvarely forked or multiradiate -spicules,
between which and the edge of the pinnulars there may be small, straight spicules or
small rods, but calcareous deposits are usually wholly absent.

This family includes mulbibrachiate Comatulids with two secundibrachs,

A dingle species of this family, belonging to the genus Lamprometre, namely
Lamprometra palmata, is represented in the Museum collection. Originally this speciea
was referred to the genus Antedon and termed 4ntedon palmata (Bell, Proc. Zool. Soe.
London, 1882, pp. 533, 534). ILater, A.H. Clark referred it to. the genus Dichrometnt
under the subfamily Mariametrinae of the family Himerometridae and described as
Dichrometra (Clark, A.H., “Recent Affioan Crinoids’’, ¥Proceedings of the
United States National Museum, Vol. 40, 1911, p. 27). Subsequently the subfamily
Mariometrinae has been treated as a family, namely, Mariometridae and the present
species referred to the genus Lamprometra under the family Mariametridae, and
designated as Lamprometra palmata. T

Genus Lamprometra A.H. Ciark.

In this gen:s the second pinnule (P-2) is the longest pinnule, usualiy mnch longer
than the third (I’ 3) and tapers gradually to a slender and delicate tip. The division
series are usually in very close lateral contact with more or less broadly and sharply
flattened sides, more rarely just in contact with the sides, slightly or not at all flattened:
the cirri are rather short with not more than 30 segments, of which the outer are

carinate, rarely more or less spinous dorsally; and the dorsal swrface of the division series
18. smooth, without ornamentation,

A single species, Lamprometra palmata (J. Muller), is represented in the Museum,
wollscion.

Lamprometra palmata (J. Muller).
Frguee 2.

Comatula (Alecto) palmata, (part), Muller, J., Abhandl. d k. preuss. Aksd. d. Wiss.
: 1847, p: 261,

Comatula dividug, Dujardin and Huos, Hiét. Nat. des Zoophytes. Fchinoderrres
1862, p. 208 (nomen nudum). '

Comatula polyactinis, Ibid., p. 208 (nomen nudum),

Comatule protectus, Lutken, Cat. Mus. Godeffr,, Vol. V, 1874,

. 190 :
nudm), P (Romnen

25T mI—34
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Antelon protectus, Carpenter, PLIHQ., Trans. Linnaean Soe. (Zoology), (2), Vol i
1879, p. 19. _

" Aniedon brevicumegts, Carpenter, 11;'711" Notes from the Leyden Musoum, Vol. III,
1881, p. 187,

Antedon brevicuneats, Hartlaub, Nova Acad. Actd. German, Vol 68, 1891, No. 1,
p 68, pl. 3, fig. 311 pl. 4, fig. 39,

Antedon protecta, Carpender, P;H.. Notes from the Lyeden Musum’ Vol. IIT, 18sl,
192,

Antedon grotects, Carpenter, P.H., “Challenger Reports™ Vol. 26, Zoology, 1 88!;‘
p. 226.

Antedm protecta Hartalub, Nachr. Ges, Gottingen, Mai, 1890, p, 186,

Antedon gequipinng, Csrpenter, P.H., Journ, Linngean Soe., London, (Zoology)s
Vol. XNI, 1882 p. 504. _

Antedon imparipinnag, Carpenter, P.H., Ibid., p. 505.

Antedon impgripinng, Hartlaub, Nova Acta Acad. German, Vo], 88, 1891, No. 1,
p. 63.

Antedon conjungens, Ca;?;’%fﬂ?ii ﬁ(g?lfai{enger Reports”, Vol. 26, 1888, Zoology,
Antedon palmata, (part), Bell, Proc. Zool. Soc. London, 888, pp. 384, 387
" Antedon palmatta. Thurston, Bulletin, Madras GovérnméﬁtIMﬁSelim, "(01(1 Series),
. . .. .No.1, 18%4. p. 28; No.2, p  114. .
dntedon iﬁtfica; Bell, Will'éy’é Z‘:)'dlogical Resuif.s, Vol. H, "1889', p. 133.
Antedon amboinensis, Hartlaub, Nachr. Ges Gottingen, Mai. 1890, p. 181.
Antedon okelli, Chadwick, Report of the Ceylon Pearl Oyster Fisheries, Part 2
1904, Supplementary Report, XI,p. 155, pl. figs. 3-5.
Dichrometra protectus, Clark, A.Hl_.:,; Proc. Biol. Soc. Washington, Vol. 22, 1909,
Dichrometra protectus. Viden:l:{!sogMedld'izfm dan naturalist Forenig i Kobenhaven,
> P- ,

Dichrometre protectus, Clark, A.H., “Recent Africen Crinoids”, Proc. United States:
o National Museum, Vol. 40, 1911, p. 26. :

Antedon palmata, Chadwick, Report on the Crinoidea of the Sudanese Red Sea<
Journ. Linnaean Soe. London, (Zoology), Vol. XXXI,
1907-1915, p, 47. -

Dichromeira protectus, Clark, A.H., “The Crinoids of the Indian Ocean’s.
_ (Echinoderma of the Indian Museum, Part VII),
Caleutta, 1912, p. 143 and p. 145, fig. 17,

Lamprometra palmata, Gravely, ‘‘Shells and other Animal Remains of the Madras.
Beach”, Bull. Madrag Government Museum, I, No. 1,
1941, p. 86 and p. 105,

Antedon palmata, Clark, A.H., “A Monograph of the Existing Crinoids”,
United States National Museum Bulletin, 82, VoLI'
Part 4 a, 1941, p. 474, pl. 53, figs, 243 10 246,

This species has numerons, usually thirty to forty arms. There is considerable varia-

tion in the size of the proximal pinnules. In some specimens the cirri and the lower
pinnules are rather small and weakly developed while in others the lower pinnules are-
large and stout, with the pinnules on the inside and outside of the arms being marke dly
different from each other. : '
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In specimens preserved in alcohol, the ossicles of the calyx and the proximal
brachials are usually of a dirty white colour and the armlets are broadly and alternately
banded with the same dirty white colour and dark brownish grey. The dorsal and
ventral faces of the ciri show the same contract of colour. Some specimens are of @
uniform purplish black colour.

Lamprometra palmate is always easily distinguished from all other Camatulids,
but at the same time it is the most variable species known, and no two individuals are
scarcely exactly altke. It has one or more of the proximal pinnules either enlarged or
strongly carinate. The cirri are usunally carinate dorsally on the distal segments, butb
these may be rounded dorsally, or they may bear more or less conspicuous spines. The
earlier (proximal) segments may be broader than long, like the distal, or as long as, or
even longer than broad, and markedly longer than the distal segments. The post-
radial series may be in close lateral opposition and broadly and sharply flattened laterally,
or quite separated, without any trace of lateral flattening, or in any intermediate
condition. PR is always the longest or the stoutest pinnule, but its size and thickness
varies greatly. The proximal pinnnles may be approximately of equal size on all the
arms or much larger and longer on the outermost arms following I Br. axillary than on
the other arms, or they may be enlarged, or elongated, or both, on the outermost arms
following each II Br. axillary.

Clark, A.H. (loc. eit., p. 474) distingnishes two distinct varieties of this species.
The form with very slender lower pinnules is distinguished as Lampromelra palmata
gyges, while the typical form is L. palmate palmata. The former has a distinctive
geographical range, being known from Northern Australia south to Cape Hillsborough,
Queensland, and Abrolhos Islands and possibly Perth and Wegtern Australia; while
the typical form ranges from Hongkong and Philippines to Carolina, Marshall and
Hawailan Islands, Fiji, Tonga Islands. New Caledonia. Solomon Islands.. Torres
Btraits, westward to Baluchistan. The specimens from the Madras Harbour and Rames-
waraw, Gulf of Manaar, represented in the Madras Museum collection, belong to the
typical form, Lamprometra palmate palmaeta (J. Maller).

In L. palmate pelmats P2 ig markedly stouter than’ the proximal pinnules. Though
it is exceedingly variable in all its characters, the superior length and stoutness of P2
make Lamprometra palmaic palmata an easy forma to recognize when' typically developed.

The centro-dorsal varies from a thin disc about 3 mm. in diameter to a thick disc
with more or less strongly sloping sides 6 mm. in diameter. It is usually large 4-6 mm.
in diameter, thick, discoidal, with moderately aloping sides and with the ciri arranged
in two or three (or even a single) irregnlar marginal rows. The bare dorsal pole is
ugitally more or less strongly convex, miore rarely flat, or even slightly concave.

The cirri are XVIII-XLVI (usually abont XXX), 20-30 (usually 20--25), and
12 to 25 (usually 15 to 90) mm. long. They vary from slender {o stout. The seyments
may be all sub-equal and all broader than long. The segments in the distal half of
the cirri are more or less strongly compressed laterally and are usua.lly more or less
sharply carinate dorsally, rarely bearing slightly or moderately developed dorsal spines.

The radials are either entirely concealed by the centro-dorsal or their anfero-letersl
angles are more or less extensively visible in the interradial angles of the calyx.

The arms are 28 to 51 (usually 30 io 40) in number, 40 to 125 (usuvaliy between
55 and 80) mm. long. They may be short and composed of only about 100 brachials.
or elongated, with about 170 brachials. Tsually they are of moderate length and
consist of about 150 brachials. The dorsal surface of the arms is usually more or less
rugose basally but is otherwise smooth and iz often smooth throughout. The arms may
taper gradually from the base fo the tip or they may increase slightly in width up to
shout the 14th brachial, and from there tapering distally. Low and more or less
obscure articular tubercles are usually, though not always, present on the arm bases.

The lower pinnules may be approximately equal on all the arms, but usually those
on the outer aide of the ontmost srms of each postradial series, especially P2, are more
or less, or often greatly, larger than the others.
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“The disc in the typical adult specimen is about 10 to 20 mm. in diameter and 18
naked and more or less deeply, often very deeply, incised. -

This species is essentially a httoral form and has been foﬁn.d .oﬁly in shallow Wa-t.e'r!,
being recorded up to a depth of 12 to 36 fathoms. ' B

This species has a wide range of distribution having been recorded from Ceylon,
Port Blair (Andaman. Islands), Fiji, Zamboanga, Cebu, Philippine Islands, Carolines,
New Caledonia, Java, Johore Stralt, New Guinea, New Britain, Cochin China, Hong
Kong, Singapore, Red Sea, Suez Bay, Buakin Harbour, and Rameswaram Island, Gulf
of Mannar.

On the Madras Coast, it has been recorded from the Madras Harbour (Gravely
loc. eit., 1941},

Specimzns in the collectior. . A single, very fragile and brittle, dry-preserved
specimen, from Pamban, Gulf of Manaar (orginally labelled as ‘‘ Antedon palmata ')
is represented in the Museum collection. It is uniformly dull greyish brown; persumably
it has faded.into this colopr from a uniform purplish brown during life. There are five
primary arms, each of which divides near the base into two and these again into two
twice, so that there are really forty arms. The length of each of these branches of
the artng is about 45 fp 50 mm. . : .

SUBORDER MACROPHREATA.

This is & suborder of the Comatulida in which the central cavity in the centro-
dorsal containing the chambered organ and overlying structures is large; the rosette 13
not sunken below the dorsal surface of the radial pentagon, and the interradial exten-
gions do not form ‘‘ spout-like ™’ processes; or the radials may be essentially unmodified
(Atelecrinidae); there is no calcareous deposit op the inner surface of the radials nor
upon the central surface of the roseite, so that there is no trace of a central plng; the
plane of the muscular fossae on the radial articular faces is nearly or quite parallel ta
the dorso-ventral axis of the animal, so that the muscular fossae are separated from the
very large central cavity enly by thin calcareous lamina which are quite different from-
the more or less thick wedges seen jn the Oligopbreata ; the joint face elements distal
to the fransverse mdge are strongly excavated, especially interiorly, so that they meet
in the median dorso-ventral line at an angle of usually 90°; ‘the brachials from the
second syzygy onward are ususlly triangular or very obliquely . wédge-shaped; the
second brachial syzygy is usually between brachials 9 plus teh {Antedonidae and Penta-
metrocrinidae) or 6 plus seven (Atelecrinidae); the distal brachial syzygies are evenly
and closely spaced; the pinnules are all cylindrical or more or less flaftened, never
prismatic, and without a dorsal earination; in the distal pipnules the firsb éwo segments
are broadened and those beyond the third are elongate: ihe radials are weuslly five, bub
in two genera ten; and the arms with very rare exceptions are 5 or 10, or in species
with 10 radials, 10 or 20.

Family ANTEDONIDAE. .

A family of the Suborder Macrophreata in which the basals are transformed into a
rogetbe; there are § (in one genns 10) radials each of which bears a I Br. series and 2

arms (II Br. series being only very exceptionally present); and the gonads are developed
wholly within the pinnules. ' '

This is the largest and most important family of the living Crinoids. It comprises
about 46 genera and over 130 species. It includes mostly ten-armed species; the outer
pinnules are very slender and delicate. The brachials are wedge-shaped and the syzygies
sre rogularly spaced. The Antedonidae are cosmopolitan in distribution oceurring on all
shores and at all depths ranging from the inter-tidal zone up fo a depth of 6,000 metres.
These are the commonpest Commatulids found outside the limits of the tropical regions.

The specimens of this family represented in the } seum collection belong o the
genus Antedon which is included in the Subfamily’ Antedoninae. - ' ]



Fig. 1. Tropiometra carinata clarki Gislen.
(=Tropiomefra encrinus Lutken).

Fig. 2. Lamprometra palmata (J. Muller).

o




Fig. 3. Antedon sp.
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Subfamily ANTEDONINAE.

. A subfamily of Antedenidae in which the cirrus sockets are closely and 1rrmularly
crowded or arranged in more or less regular alternating transverse rows (never in colnmns)
on a discoidal to hemispherical or even rounded, conical centro-dorsal ; the cirri, though
of very variable length, are usually short with rareh more thap 25 and never with mnore
than 33 segraents of which the distal are entirely without dorsal spines or other processes
except for the oppoging spine, which is rarely absent ; and is rarely composed
wholly or mostly of numeroug shiorb segments. The segment-s of the genital pinnules
are never expanded. . '

The best known genus of this Subfamily is Antedon, which includes mostly European
and Mediterranean species.

Genus Anteﬂ‘bﬂ' De Framinville.

In this genus P3 resembles the-succeeding pinnules and bearg a gonad: PJis
-uguallv about half as long as P! gnd resembles P3 and may or may not bear a gunad ;
sornetimes P2 resémbles P1 when that pinnule is composed ‘of ruore than 25 segmer: ts,
but -then it is always less than two-thirds as long with less than four-fifths as many
segments.

Antedon sp.
FIGUB.E 3.

. A few unidentified qptecm"ens labelled Antedon 8p. ‘are represented in ’she Museum
ieollection, :

Two well preserved specimens of Anledon, labelled Antedon sp are nwunted m
sleohol and displayed in the Gallery. These are from Tuticorin.

Two other unidentified speclmens of Antedon, labelled as Antedon sp. from an
unknown locality are represented in the Reference collection. Besides, there are also
some other unidentified specimens of Crinoids, probably belongmg to. the genns Antedon,
collected from Mandapam, Ramanathapursm District, in the Reference collection.
However, as all these specimens are extremely fragile and delicate, being very brittle and
breaking into pieces at the slightest touch, it had not been possible to subject them to
close study and examination which correct identification will necessitate.

SUBPHYLUM ELEUTHEROZ OA.

Thiz Subphylum includes stemless, free-living Echinoderms, with the mouth on
the lower surface. They normally rest and move with the oral surface downwards, or
lie on one side. The structure is uwsually radially symmetrical and predominantly penta-
merous. The ambulacral system typically serves a locomotory function and is denerally
not food-gathering. The anua, When present, is usnally on the aboral surface. The main
Mervous system is oral. : .

‘This Subphylum comprises Echinoderms in which the theca or test, which may
sometimes be rigid, but sometimes only slightly calcified or flexible, is not attached ta
any substratum by any portion of its surface, but is nsually placed with the oral surface
‘downwards or in the direetion of forward locomotion. The circumocesophageal water
vascular ring may sometimes lose its connection with the exterior altogether. The podia
may be either locomotor, respiratory or sensory in function.

This Subphylum includes all the remaining four Classes of Echinoderms which
comprise the vast majority of living Kchinoderms and which are more advanced in
several respects than the comparatively more primitive Crinoids and their allies included
in the Subphylum Pelmatazos.
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CLASS HOLOTHUROIDEA.

This Class comprises goft bodied Echinoderma normally elongated in the oro-anal or
oral-aboral axis with a bilateral symmetry which has been secondarily attained. These
animals usually lie on one side which may be differentiated from the side away from the
substratum. The mouth is surrounded by a circlet of tentacles attached to the water
vascular system. The integumeni is tough, leathery and coriaceous. The calcareoua endo-
skeleton may be entirely absent, but is usually represented by minute, almost microscopic
spicules or plates embedded in the body wall. The podia are in the form of locomotory
tube feet, aometimes waniing. In addition to-these, simple papillac may also be present.
The podia usually lie along the five ambulacral areas, bub may be spread over the entire
surface. The gonads are not radially arranged and are composed of a single or paired tuft
of tubules.

There are about five hundred known species of Holothurians. They are popularly
known as the sea cucumbers and are of sluggish habits, remaining sedentary for long
periods. They are, in general, benthonic ammals lying passively on the bottom of the
sea, Some live on & rocky bottom, while others prefer a sandy bottom, where many species
lie partly or wholly buried in the soft sand or mud. They have been known to man from
ancient times and some of them are economically important as they are used in the
manufacture of trepang or beche-de-mer.

ORDER DENDROCHIROTAE.

This Order includes Holothwrians with numerous podia, and is characterized by the
presence of dendritic oral tentacres that are not provided with conspicucus ampullae.
Oral retractors and respiratory trees are present. The podia are pesent either over the
entire body or they may be confined to the ambulacra. The gonadial tubules are arranged
in two tufts, one on either side of the dorsal mesentery. :

The species of this Order represented in the Museum collection belong to three
families, namely, Cucumariidae, Psolidae and Phyllophoridae, all of them being included
in the Superfamily Dendrochirotae.

These three families of the Superfamily Dendrochrotae are representee in the
Musenm collection by species belonging to the following seven genera. It may be noted
there that the members of the families Psolidae and Phyllophoridae were also formerly
included in the family Cocumariidae.

1. Genus Psolus (Family Psolidae).
Genus Stolus (Family Cucumariidae).
. Genus Thyone (Family Cucomariiade).
. Genus Cucumeria (Family Cucumanidae).
. Genus Actinocucumis (Family Cucumariidae).
Genus Pentacta (Cholochirus) (Family Cucumariidae).
7. Genus Phyllophorus (or Orcule) (Family Phyllophoridae).

S ot e IO

The above general may .be distinguished from one another with the ' aid of tha
following key, which is more or less based on the key furnished by Dr. Gravely in hig
report on the Echinodermata of Krusadai Island (The Litforal Fauna of Krusadai Isiand,
in the Gulf of Manaar, Bulletin of the Madras Government Museum, Natural History.
I, No. 1, 1927, pp. 165—168). '

1. Ambulaeral appendages confined to a distinct ventral

. creeping sole .. .. - ‘e Psolus,
—Animal without a distinet creeping sole .. . 2,
2, Pedicels scattered all nver the body— . .o 3.

—Pedicels more or less completely confined to the radii 5.
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3. Tentacles sen .. .- .. . - 4.

- —Tuntacles erranged in two crowns, twelve to sixteet.
in the exterior and five to six in the interior .. Phytioph.rus.

4. Body wall thick and rigid; only buttons are presern.
in the body wall and retractile tube feet .. Stolus.

—Bedy wall thinand flexible; both pedicels and tube
feet are found scattered ov.er che cntire surface of

the body v . .. .. e Thyone.
5. Tentacles ten . . .. . 6.

—Tentacles eighteen to tweny : Actinccucumis.
6. Ambulacral appendages of two kinds, namely, pedicels wind

papillae, the latteroften situated on tops of warty prosu-

be rences . .. - - Prundaclg.

(= Coluchirus).
—Ambulacral appendsages enly in the shape of ped.cels
forming one or $wo more rows along each ambulaerum. Cucumaria.

According to the earlier classification, followed by Theél, in his Challenger Reports
on Holothuroidea (“'Holothuroidea” II, Rep. Bei. Rea. H.M.S. “‘Challenger”’, Zoology,
XIV, 1835, all the above genera were included in the main family Dendrochirotae, but
they were grouped under different subfsmilies under Dendrochirotae as follows :

The genera Cucumaria, Pentacta (= Colochirus) and Actinocucumis were included in
subfamily I, Stichopoda, the genus Psolus in subfamily II, Gastropoda, and the genera
Stolus, Thyone and Phyllophorus (and the allied genus Oreuls) in subfamily 111,
Sporadipoda.

Since, however, according to the latest classification followed by Hyman in her volume
on Echinodermata {in the series ¢n Invertebrata) and adopted in the present account, the
family Dendrochirotae has actually been split up into three families, namely. Cucuma-
riidae, Psolidae and Phyllophoridae, and, according tfo this classification, the genera
Cucumaria, Thyone, Stolus, Actinccucumis and Pantacta (= Colochirus) ars grouped
in the family Cucumariidae, the genus Psolus in the family Psolidae and the genus
Phylliopliorous in the family Phyllophoridae, the family Cucumariidae of this later
clagsification roughly corresponds to the subfamily Stichopods -of the earlier -classifi-
cation, the family Psolidae to the subfamily Gastropoda and the family Phyllophoridae
to the Subfamily Sporodipods of the esriier classification.

In the following sccount, therefore, it has been considered deairable o mention the
characters of the corresponding subfamilies of the older classificalion as well side by side
with the characters of the correspondmg newly established families of the later (_;]a.ssiﬁ-.
cation.

Superfamily DENDROCHIRQTAE.,

The tentacles are dendriform. Retractor muscles are present.

The montht and anus
are at the opposite poles of the body.

Famlly CUCUMARIIDAE.
(Corresponds ¢ the Bubfamily 8TICHOPODA of the earher classificaticn).

The ambulacral appendages sre in the shape of pedicels alone, or pedicels together
with papillae, the Iatter often placed on larger or smaller processess; they are mostly
arranged in rows, on the doresl as well as the ventral ambulaers; the interambulacra are

257-1—4&
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mostly naked. The tantacles are ten in number, rarely eighteen, twenty or twenty-four
The calcareous ring is composed of ten pieces, which usually are simple and devoid of
prolonoatione posteriorly. !

Genns Cucumaria Bainvifle.

The tentacles are ten in number, rarely of equal size, two ventral, commonly smaller.
The ambulacral appendages sre slmost always in the form. of pedicels forming one, two
or more rows along each ambulacrum. The pedicels are seldom found also on the inter-
smbulscra. Deposite are highly variable, very rarely in the shape of reticulate scales.

Two speeiss of this genus are represented in the Museum colleetion, namely,.
Cucumaria conjungens Semper and Cucumaria frauenfeldi Ludwig,—-both from J>unban.
The former is by far the comunoner and better known of the two and may be distin-
guished by its brownish colour in life while the latter is pale pink w'th drak brown:
#entacles in life.

Cucuraaris eonjungens Seniper.
Figure 4.

Cucwmaria comjusgens, Semper, ‘‘Holothurien”, Reisen im. Archipel der
Philippinen {2) I (VWeisbaden), 1868, pp. 51 - 52;
pl. vi, fig. 3. pl. xiii, fig. 7; pl. xiv, f.g. 4.

Cucumarie conjungens, Theél, "Holothurides,  Pirt IT Rep. 8¢, Res.,, H.M.S,.
"Challenger”, Zoology XIV, 1886 p. 11i.

Cucumaria conjungens, FPearson, Report on the Holothurioidea collecied by
Professor Herdman s+ Qeylon, Ceylon Pearl Oyster
Fisheries Report, pt. I, Supplementary Report,
V, 1304, p. 191.

Cucumaria conjungens, Gravely, Littoral Fauns of Krusadai Island in the Gulf of
Manaar, Bull. Madras Govt. Mus., Natural History
{New Series), I, No. 1, 1927, p. 107.

This is & small species of Holothurian, two specimens of which, collected ab
Punban, sre represented in the Museum collection. I was firad described by Sempes
from the Philippine Islands (lcc. ¢if.), and has since heen recorded also from Ceylom
(Pearson, loc. cit.).

The body is cylindrical, rounded or truncated anteriorly, and rather sharp and
tapered posteriorly. Both the inlerambulacra of the Trivium bear numerous small tube
feet, scattered in a rather irregular manner as in Thyone. The three interambulacra of
the back (dorsum) are devoid of tube feet. The ventral pedices are numerous, irregularly
dispersed over the ambulacrn and interambulacrs; the dorsal pedicels are only confined to
#he ambulacrs, where they form $wo or three rows. In the radii the tube feet are found
in two to three not very regular rows, the tube feel being very small. Ten tentacles are
present. Radial and interradisl pisces of the caleareous ring are composed of seversl
smaller parts, the former with two long, articulate posterior prolongations.

The colour is unifornly brownish. :

Pearson {loc. ¢it.), eommenting on the single specimen from $he Pearl Banks, Gulf
of Mannar, wheh he had examined, states that the arrangement of the dorsal pedicels
into thres rowa, as described by Semper in hie original description, is nob very clearly
marked. The pedicels on the ventral surface are much more numerous than the dorsak
pedicels and sre irregularly scattered, aud thiz conditions is also observed in the Psmban
specimen represented in th: Museum collection. The body, in the Pesarl Banls specimen:
examined by Pearson, i3 stated to taper 2% both ends, being more pointed at the pocterior
end than at the anterior end
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The deposits consist of tables, resembling buttons, with an oval, knobbed disk,
perfarated by a few (about four) holes and with & very shoré spine with two points,
according to the original description given by Semper (loc. eit.).

Dy, Gravely tloc. vit)), who subsequently examined the deposits in $he Pamban
speciwcas stabtes that the butlons are of two kinds. Those from the body wsll are flat and
roughly oval in shape, with kuobbed margin. The centre of these buttona bears on ong
side a trilobed arch, each of the three lobes sometimes bearing a group of small teeth.
The buttons from the pedicels are curved and more elongate. They consist of & diamond-
shaped centre piece dilated at either end into & more or lesg circular end piece. They are
without knobs and the central arch which is borne on the convex surface is less distinctly
$rilobed and more strongly toothed.

In the Pambar specimens scattered pedicels are observed to occur on the fwo lateral
interaribulacra, as well as on the ventral pair, being indeed less general on the latter than
on the former. But the mid-dorsel interambulacrum is entirely free from them.

Recorded localities—Theel (loc. cit.), recorda this species from Mariveles, Bay of
Manila (2 to 3 fathoms). Semper (loc. cit.), also cites this locality in his original account
Pearson {(loc cit.), reports one specimen of this species from Pearl Banks, Guif of Mansar
(Length : 14 mm.). Pearson states that this is recorded from Ceylon for the first tirne.
Later it was recorded also from Pamban (Gravely, loc. cit.).

Spectmens in the collections.—A single smali specimen collected from Pamban in
1925 is represented in the Museum collection. It ig rather contracted, dull greytsii biown
in colour and with conspicuous, large, scattered, wart-ikes pedicels on the body disposed
more or less a3 noted above. The body is more or less cylindrical, rounded or fruncated
anteriorly and somewhab narrowed and tapered posteriorly. The tentacles are contracted.

Measurements : Jienghth : 14 mm,
Width at the middle of the body: ¢ mm.

Cucumaria fraoenfeldl Ludwig.
Fiquex 5.

Curwmaric frauenfeldi  sp., Semper, “‘Holothurien’, Reigenim Archipel der
Philippinen (2), T (Weisbaden), 1868,  pl, xxxix,
fig. 22.

- fepwngrig fravenfeldi, Grively, Littoral Faune of Krusadal Island, Bull. Madras
Govt. Museum, (Nasturcl History},  New Series, I,

No. 1. 1927, p. 187

This species closely resembles Thyone mirabilis in external appearance. It is pale
pink in colour, with dark brown tentacles, during life. Its spicules are stoud, ecurved,
-smooth rods, with slightly enlarged, pérforaste and dentate ends. These spicules are
abundant in the surface layers of the body wall. Ludwig, in 1882, identified Semper's
Javanese specimen with the present species (Cucumorig frawenfeld) which is reported
to be a common South African form, but had not been previously recorded from Indis or
Ceylon,

Recorded localities —Java, South Afrien, Pamban, Gulf of Manaar (South India).
Specimens in the collection.—A single specimen from Pamban (collected in 1925),

about 40 mm. long {whle living), is represented in the Museum collection. Dr. Gravely

(loc. cit.) reports that it was pale pink in life, with dark brown tentacles, but the pre-

served specimen in aleohol represented in the Museum collection is rather contracted
and uniformly dull greyish brown

Measurements : Tepgth: 25 mm.
Width at the middle: 14 mm.

257 -1—aA
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The body is covered with roughi, wartlike pedicels all over and the fentacies are
contracted,

Genus Stolus Selenka.

This genus closely resmbles the succeeding genus, Thyone (with which it has some-
times heen confused by early authors), but is readily distinguished from Thyons by its
thick and rigid body wall, and the presence of only butions in the body wall and retrac-
tile tube feet. Both these genera belong to the subfamily Thyoninae which, according ta
Panning, is characterized by a caleareous ring composed of a complex mosaic of minvse
pleces with long posterior processes. The tentacles are ten in number and the tube feet
are not confined to the radii but scattered all over the surface of the body.

A single species, Stolus buccalis {(Stimpson), which is referred to in the earlier
Bulletin on the Tittoral Fauna of Krusadai Island (Bull. Madras Governmens Muszewmn.
‘Natural History I, No. 1, 1927) by Dr. Gravely as Thyone sacellus and of which it ig
reported to be a synonym, is repregented in the Museum collection.

However, since the name Thyone sacellus no longer holds good [vide D. B. James,
*‘ Btudies on Indian Tchinoderms—2: The Holthurian Stolus buccalis (Stimpson) with
‘Notes on its Systematic position’”, Journal of the Marine Biological Association of Indid,
1966, VIIL, No. 2, pp. 285-289] this species 18 deseribed under the name Stolus buccalis
{8timpson), which is the currently accepted name, in the present account.

Stolus bucealis (Stimpson).
Fravme 6,

Thyone buccalys, Stimpson, Descriptions of some new marine Invertebrates®”,
Proceedings of the Academy of Natural  Sciencos,
Philadelphia, VII, (10), 1855, pp, 385-387.

Thyone buccalis, Theél, “Report on the Holothurioidea™, 11, Rep, Sc¢i. Res. HM.S.
“Challenger”, Zoology, XIV, 1888, p. 138.

Thyone buccalis, Clark, H.L., “Echinoderm Fsuna of Australis, its composition
and its origin” Carnegie Institute, Washington, 566, 19486,
p. 401.

Stolus sacella, Selenka, Beitrage zur Anatomic und Systemasik der Holothurien,
Zeit f. wiss. Zool., XVII, 1867, p. 355.

Stolus sacellus, Pannng, Versuch einer Neucrdung derfamilie Cucumariidse
(Holothurioides, Dendrochriotac), Zool. Jh., 78, (4), p. 462

Stolus sacellus, Cherbonnier, G., Resultates Scientifiques dos Campagnes de la
‘Celypso’ I, Campagne er Mer Rouge, 1955, p. 167.

Thyone rigida, Bamper, Holothurien, Reisen im. Archipelder Philippinen (2) I,
Weisbaden, 1868, p. 68,

‘Thyone sacella, von Marenzeller,} Ver z. bot. Ges. Wien, 1881, p. 134.
Thyone sacellus, Lampert, Die Seowalzen 1885, p. 154,

Thyone sacellus, Lampert, “Gazella”, Holothurien, Zool. Jahrb,, Bd, IV, p. 834,

Thyone sacellus, Bell, Report on the Zoclogical Collections made in the Indo-Pacific
Ocezn during the Voyage of H, M- 8. ‘“Alert”, 1881-1882,
British Museum, London, 1884, p. 149,

Stereoderma Murrayi, Bell, Proc. Zool. Soc. London 1883, Part I, pp. 58 to 62.
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‘Thyone sacells, Theél, “‘Report on the Holothuricidea”, II, Rep. Sci. Res. H.M.S.
“Challenger”, Zoology, XIV, 1886, p.138.

Stereodermn Murrayi, Theél, Ibid., p. 142,

Thyone sacellus, Sluiter, “Holothurien”, Siboga-Expeditie, XLIV, 1801, (Livr. I,
Leiden, 1804), p. 83.

Thyone sacellus, Pearson, “Report on the Holothuricidea colleeted by Professor
Herdman at Ceylon’’, (eylon Pearl Oyster Fisheries
Report, Part I, Supplementary Report, V, 1804, p. 192,
pl-i, figs. 9 and 10. '

Thyone sacellus, Ekman, Holothurioidea, Results of Dr. Mjoberg’s Swedish
Scientific Expeditions to Ausiralia (1910-1813), K. Svenska.
Vetensk, Akad. Handl, 58 (6}, 1918, p. 42,

Thyone sacellus, Gravely, Littoral Fauna of Krusadai Island in the Gulf of
Manaar, Bull. Madras Govt. Mus, Natural History (New
Series), 1. No. 1, 1927, p. 186,

Fhyone sacellus, Gravely, 7Shells and other Animal Remains of the Madras
Beach”, Bull. Madras Government Museum, Natural
History, (New Series), V, No. 1, 1941, p. 91,

Thyone buccalis lourdesgqe, Domantay, “‘Littora]l Holothurioidea of Hundred
Islands and Vieinity, Lingayen Gulf, Luzon
Island, Philippines”, Phillippine Journal of
Science, 89 (1), 1951, p. 101.

Stolus buccalis, James, D.B., “Studies on Indian Echinoderms-2. The Holothurian
Stolus buccalis (Stimpson), with notes on ite gystematie
position”’, Journal of the Marine Biological Assoéciation of
India, VIII, (2), 1966, pp. 285-289,

This species iz represanted in the Museum collection by several specimens from
Pamban, Rameswaram and Madras. Dr. F.H. Gravely, in his account ol the Echino-
dermata of Xrusadai Island (loc. c¢it., p. 166) makes mention two specimens of this
species from Pamban, a very small one from the Museum collection, and one, much
larger, measuring about 70 mum. long from an older collection. Both are repcrted to be
white in colour in spirit, but the colour in life was not noted. However, Theel (loc. eii.,
Pp. 143), atates that Thyone sucellus is of a dark brown colour in life and has 4 polian
vetcies and 12 to 20 madreporic canals.

The bodv is nearly cylindrical, strongly wrinkled, about 50 to 75 mm. long and
§ to 8 mm. in diameter in the adult specimen. The podia are completely retractile,
and are not densely arranged, as iz generally found in the species of this genus: The
tentacles are very small. The body is rendered rather stiff and rigid owing to the pre-
sencz of numerous calcareous bedies (buttons) in the integument or body wall ; hence
the synonymous specific name, Thyone rigida, is sometimes employed for thig species.
The calcareous ring is made up of ten pieces, which are in turn made up of many single
gegments. The radials are prolonged, and extend into two limhs or branches enclosed
bv radial veasels.

As mentioned earlier, Theél (loc. cit., p. 143) reports that the colour of Thyone
sacellus (which is a synonym for Stolus buccalis, in life is dark brown; Semper (loc.
eit., p. 6C) states that this species is brownish grey in colour during life, while Pearson
(loc. cit.. p. 192) records that the colour of this species in spirit is light yellow, with
irregular brown spots. It ig probable that there is a certain amount of colour variation
among specimens of this species collected from different geographical regions.
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Pearson (loc. cit., p. 192) reports that the pedicels in this species are irregularly
scattered all over the body. They are very small and numerous, showing a regular
arrangement in three double rows on the trivium. These rows are not contained to the
extremities, but are contined to tire middle of the body.

Tue deposits consist of numerous, somewhat irregalarly shaped, button-like bodies
which are very wuch like those of Psolus complanetug bhut which have the ceniral knobs
horzontslly perforated at the base. Typically, these buttons consist of a plate with four
hoies and a smaller half ring arising from the centre of the plate on each side at right
angles hus presenting the view of two half rings placed vertically to one another. In
addition to these, Pearson (loc. cit.) reports numerous plates having more than four holes
and having short spines on the surface (Pearson, loc. cit., pl. 1, fig. 10), but such plates
have not heen found in the Pamban specimens in the Museum, colltction.

However, Gravely (loc. cif., p. 166} reports that in the larger of the specimens
containc? in the Museum collection, there are a number of more elongate, smooth,
perforated plates which are somewhat variable and irregular in shape ; these plates bear
a small piece at each end either irregnlarly perforate or dentate and separafted by s
constriction from a larger diamond-shaped middle piece with four perforations. In the
smaller specimens examined by him only huttons were noticed.

Semper (loc. cit., p. 66) reports that the caleareous bodies of this species resemble
greatly those of Thyone (Sinlus) firmu Balenka, and he has consequently suggested that
it might be quite possible that the two are one and the same species, especially in view.
-of the fact that thev have been collected in the same area.

Bell (loc. cil., p. 61) deseribed Stereoderma Murrayi as a new specles hased on a
‘gpecimen from Karachi, but it afterwards turned ont o be identical with Thyone sccelius.
Bell refers lo Stereoderma as a remarkably firm-bodied genus and describes Stereoderma
Murrayi as a species with small, dark tentacles, extremely delicate retractors, verv long
sl rierrow polian vesicles and with the oesophagus covered with caleareous plating much
a8 in Thyone sacellus. The integument is reported to be very thick, and filled with
strong-walled firm corpuscles. The skin is described as being white in colour, and the
-double row of the suckers as being well developed only in the anterior third of the body,
‘but better developed behind than in the middle. The calcareous ring is composed of
numerous small plates and carries five long, slender prolongations posteriorly.  The
deposits consist of numerous, crowded, oval plates with uneven or undulated margin
plerced with tour holes and provided with lower or higher elevations round margin; on
the upper and under surfaces, a half ring 1s placed so as to form together, a complete
~smaller ring, vertical in position to the plate itself.

(R

The above description of Stereoderme Murrayi is hased on a single specimen from
Karachi, about 30 mm. long and 11 mm. wide, of the same, or nearly the same, width
slong its whole extent.

Theél (foc. ett., p. 142) feels almost fully convinced of the identity of the two forma,
-Stercoderma Murrayi and Thyone sacellus which supposition is sapported by the presence
of the thick, hard peristome with its nnusnally shaped deposits, the characteristic cal-
carents ring, ete.

Bome minor differences, bowever, exist : Stereoderina Murrayi is of a white colour,
but this is possibly the result of fading in alcohol, with dark tentacles and has onlv one
polian vesicle (madreporic canals being absent) : whereas T'hyone sacellus is of a dark
"brovn colour, has four polian vesicles and twelve to twenty madreporic canal:.

Ti. B, James (loc. cft., 1966, pp. 285 — 289) records five specimeng of this species,
two ut Hameswaram and three at Mandapam, in the Gulf of Manaar. He records and
-describes them under the name of Stolus buccalis (Stimpson) and states that it is this
-satre species that had been recorded earlier by Dr. Gravely (loc. cit., 1927, 194]1) under
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the name Thyone sacellus (Saltnka) and adds that since this latter name no longer holdse
good, this species ought to be correctly referred to as Stolus buccalts (Stimpson) which 1s
stated to be a synonym of Thyone sacellus (Salenka).

D. B. James (loc. cit. 1966, p. 286) reports that the colour of this specics in life is
iight purple, but white in specimens preserved in slcohol. The tentacles are dark. The
celcarecus ring is described as being complex and composed of a number of picces.
Four types of calcareous deposits are reported by James, ag bei.y present in different
parta of the skin : (i) small rods with expanded ends. each end with a hole st the centre ;
such rods are said to be present in the tentacles; (i) large, oval buttous with twelve
knobs and four holes, thickly packed throughout the body wall ; (i} irregular thin
buttons with four o many holes found both in the tentacles and the ivtrovert ; (iv) large
supporting plates found in the tube feet.

However, James doubts $he specific identity of the species recorded as Thyone
sacellus by Pearson (loc. cit.), as none of the specimens examined by James himself or
kv the otiier authors contained the numercus plates having short spines on the surfu.e
sy described by Pearson. James therefore suggests that at present 1% seems bo:t to refer
Thyone sacellus of Pearson as a doubtful synonym of Stolus buccalts till some specimens
with similar spicules are collected and described.

Recorded localitiee.—Bohol, Canal of Laping, 10 fathoms ; Japan orres Strait,
Aden, Zanzibur, Mozambique, East Coast of Africa, IKarachi and Ceylon. Dearson ioe.
cit., p. 192), has recorded ¥wo specimens of this species, five miles off Negorabo in
Ceylon (12 to 20 fathoms) : Pamban, Rameswaram, Mandapam, Gulf of Manasar.

Specimeng in the collection.— Specimene from Pamban Bridge, Rameawsram and
Madras are represented in the Museum collection. Most of these specimens (preserved
in alcohol) are whitish, having lost their original colour, but the most recently collected
specimen from Pamban Bridge, collected in September 1948, retains much of the criginal
parplish brown colour.

(1) Pamban Bridge.—One specimen collected in September 1948. It is the mosat
perfectly preserved specimen of this species in this collection and has the tentacles and
podia fairly well extended. It is slso the most recently collected specimen of this species
contained in the Museum collection. The gpecimen is rather dark brownish grey with
s purplish tinge. The podia are arranged in more or less well defind longitudinal hands.
The integument is tough and rigid.

Measurements : Length : 62 mm.
Width at the middle of the body: 18 mm.

A small young specimen from Pamban, greyish white in colour and measuring
16 mro. in length and 7 mm. in width is also represented in the collection.

() Aadras.—Nine specimens—all strongly wrinkled and bearing transverse folds
and faded almost into white or greyish white. The specimens are all very rigid and tough
snd most of them are badly contracted, but in one or two of them the tentacles are well
expanded. The surface of the body is rough and presents s pitted sppearance. Two
of thew are rather small, and are probably young specimens.

Meagurements : Larges¥ specimen ':
TLength : 50 mm.
Thickness of the body in the middle : 19 mm.
Smallest specimen :
Tiength : 28 mm.
Thickness of the body in the middle .: 9 mm.

The other specimens are intermedisbe in size between these #wo oxtremen
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(3) Pambar.—One large specimen, collected in 1925 and faded completely into &
cresmy white colour. - The tentacles are completely retracted and the surface of the
body 13 not so strongly wrinkled as in the other Madras specimens, and presents a more
or less smooth appearance, being only faintly pitted.

Measurements : Length : 64 mm.

Width in the middle : 20 mm.

(4) Remneswargm.—One large specimen collected in 1924, smilar to the above,
but somewhat more rusty brownigsh white. It is also not appreciably wrinkled and the
surface ig smooth but more strongly and closely pitted in appearance

Melsurements : Length : 55 mm,
Width in the middle: 18 mm,

Ganus Thyone Oken, 1815; Semper, 1868,

The tentacles are ten in number, two of them being ventral and smaller. The podia
are distributed over the entire body surface without any definite relation to the ambulacra.
The pedicels are more or less crowded all over the body ; very seldom an arrangement
of the pedicels in definite rows along the ambulacra is discernable.

This genus is readily distinguished from Cucwmaria by fhe fach thab while in Cucu-
maria the podia are arranged in five arobulaeral bands with little encroachment into the
interambulacral areas, in 7'hyone they are scattered over the entire surface of ihe hedy.

A single species, Thyone mirabilis Tudwig, is represented in the Museum collection.

Thyone mirabills Ludwig.
Freure 7.

Thyone mirabilis, Ludwig, Boitrage, 1847, p. 17.

Thyone mirabilis, Lampert, Dic See'valzen, 1885, p. 162,

Thyone mirabilis, Holothurien der Gazelle, Zool. Jahrb. IV, p. 835

Thyone mirabilis, Theél, Holothuridea, Pari II, Rep. Sei. Res., H. M .S.
“Challenger”, Zoology, XIV, 1886, p. 138.

Thyone mirabilis, Koehler, Echinrodermes des Iles de la Sonde, Mem. Soc. Zool.
de France, pl. viii, 1895, p. 378,

Thyone mirabilis, Sluiter, ‘“Holothurien”, Siboga Expedme XLVI, 1903, (Livr. I,
Leiden, 1904), p. 93, pl. i, fig. 4.

Thyone mirabilis, Gravely, ‘‘Littoral Fauna of Krusadsu Island in the Gulf of
Mansar”, Bull. Madras Govt. Mus. {Natural History)
New Series, I, No. 1, 1927, p. 167.

This species closely resembles Cucumaric frouenfeldi, being pale pink, with dark
brown tentacles, during life. Tle body iy slightly quadrangular, with & row of small
warts along the dorsal smbulacra. The ventral pedicels are much more pumercus than
the dorsal ones. The anus is devoid of calcareous teeth. The calcareous ring is composed
of ten simple pieces, the radial with a bifurcate prolongation posteriorly.

The deposits consist of scattered tables, composed of a roundish perforated disk and
8 spire of two anastamosing rods.

Tre colour in life appears to be variable. According to Sluiter (loc. cil., p. 93), the
animal is, when slive, of the following colour : stomach region, golden red, the back
being more brownish red, the tube feet and papillae stone red, with dark tips, and the
tanfcles dark violst. The distribution of the feet and the papillae as well as the wart-
like elevations and also the 4—angled (qusdrangular) form of the body are typically the
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satne a8 those described by Imdwig snd Lampert for the species Thyone mirabilis. How-
ever, Sluiter (loc. cit., p. 94) had never been able to find any calcareous deposits in his
Siboga-Expedition specimers and this was presamably due to the preservation of the
specimens in formation. TFven the end plates in the podia n his specimens were absent.
but even in well-preserved specimens, the calcareous deposits in this species (Thyone
ruirabidis) are very few and scabtered.

Recorded localities : Bowen (Ludwig); Tort Denison (Bell); Although Dr. Gravety
mentions Thiyone mirahtlis in the Bulletin on the Littoral Fauna of Krusadai Island
(loc. cit., p. 167) he does not actually record it as having been found at Pambaii, But
" since & specimen of this specieg from Rameswaram, near Pamban, in the Gulf of Manaar,
is now found in the Museum collection, Rameswaram, near Pamban, also has to be
itciuded in the hiet of its recorded localities.

Specimens in the collection : A single specimen collected from Rameswaram, near
Pamban, in the Gulf of Manaar, in 1924, is represented in the Museum collection, It
js dark brownish, somewhat contracted and wrinkled. The body is more or less quadr-
angniar in oubline and the papillae appear to be closely crowded and scattered all over
the body, the ventral papillae being much more numerous than the dorsal ones. The
tentacies are fairly well extended although strongly twisted, The posterior end of the
body is somewhat narrowed and tapered.

Measurements : TLength: 52 mm.
Wdth at the middle 13 mm.
Width near the postericr end : § mm,
Height at the middle: 10 mm.

Genos Actingcucumis Ludwig.

T! e tentacles are eighteen to twenty in number, unequal and irregularly disposed,
the two ventral being always the smallest. The ambulacral appendages consist of pedi-
ce's and papillae, the former being arranged in several (four to six) rows slong each
ambulacrum and the latter very small. Scattered on the dorsal interambulacra and also
among the pedicels on the dorsal ambulacra.

A single species, Actinocucumis typica Ludwig, is represented in the Museum col-
lecticn. '

Actinocucumis typlea Ludwlg.
Frgurw 8.

Actinocucumis difficiiis, Bell, Report on the Zoological Colleotions made in  the
Indo-Pacific Ocesn during the voyage of “H.M.S.
Alert”, 1881—1882, British Musoum, London, 1884,
Pp. 148—149, pl. ix, fig. 6.

Actinacucumis lypica and 4. difficilis, Theél, “Holothuridea”, Part II, Rep. Sei.,
Ros.. H, M. 8. Challenger, Zool. XIV,
1886, p. 125.

Aethnocucumls typica, Sluiter, “Holothurien”, Sibcga-Expeditie, XLIV, 1201,
(Livre. I, Leiden, 1904), p. 142,

Actinocucumis typica, Gravely, “‘Littoral fauna of Krusadsi Island in the Gulf of
Manaar”, Bull. Madras Government Musenm,
Natural Hisvory, New Sories, I, No. 1, 1027, p., 167.

Five specimens of this species from Pamban, two of them old ones labelled
*“ Aetinocucumis difficilée ”’ and presumsbly collected by Thurston and identified by Bell
were represented in the Museum collection originally, but now only two specimens are
present in the collection. Dr. Gravely (loc. ¢it., p. 167) shares the same view as that
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of Theél (loc. cit., p. 125) with regard to the specific distinctness of Actinocucumis
difficilis and A. typica and states that it Is doubtful whether the two could be separated
as distinc’ species in view of the wide range of variablity of the many characters of
this and the other species—a view that appears to have been accepted by Sluiter as
in his list of Holothuria recorded from the East Indian Archipelago and neighbouring
seas, but not found during the Siboga Expedition, he mentiong the lafter species
(A. typica) only (Sluiter, lee. cit., 1901, p. 149).

Tke body iz more or less pentagonal in section. During life, the specimens are
brownish grey in colour. The specimens collected at Pamban attain & length of about
70 mm.

Bell {{ve. cit., pp. 148-149) himself admits that he has had the greatest difficulty
in confirming the specific distinetness of this form (i.e., Actinocucumis difficilis) from
the typical Actinocucumis typica of Ludwig, and details the following as the differences
{as noted by him) by which Actinocucumis difficilis could be distinguished from A. typica.
The ambulacral papillae on the dorsal surface are rare, and the sukers are not in more
than four rows for each ray. There are aleo differences in the form of the spicules.

The retractore (in the typical form of Actinocucumis difficilis) are ingerted rather
farther hack, being found at about 24 mm. from the anterior end in a specimen 65 mm.
Ieng and at 22 mm. in another specimen examined by Bell, 70 mm. long; the genital
tules are shorter in 4. fypice, being not more than 15 mm,. long in any specimen
examined. The polian vesicles are also reported to be shorter, being only 7.5 mm.
long in a specimen of 65 mm. length. The tentacles, which are not always twenty in
number, sornetimes seem to belong to an outer circle, and others to an inner circle on
the disc. The colour of the specimens of A. difficilis is said o be light brown in some
cases and in others purplish grey. .

But these are all minor differences falling well within the range of normal variation
within a species and hence it is almost certain that the two epecies (4. difficilis and
A. typica) are one and the same species, the minor differences noticed being apparently-
dae to geographical variations, '

The deposits are very variable and Gravely (loc. eit., p. 168) reports that many
of the spicules in the Pamban specimens in the Museum collection examined by him
were apparently in an imperfectly developed condition. The simplest of these spicules.
are in the form of small and delicate smooth plates, more or less oval in shape, as.
a rule, with one or more small perforations at each  end, and between them either
& pair of elongate perforations side by side; or two rows of small punctures. These
plates are not reported by Bell. There is another variety of spicules which are more
abundant and more robust in appearance. These are the knobbed spicules shaped like
the figure of eight. In many of them, some of the knobs are united to form arches
across the middle ine or sometimes longitudinally. The tables are also variable. Their
basal plate curves slightly away from the spire; it is slender throughout, broadest
in the middle, with one or two perforations, and again enlarged (though to a less.
extent) at each end with one two small perforations. The spire is slender and conical,
often more or less incomplete. When complete, the apex is solid, often with a trans-.
verse perforation and a few small teeth and the four upright barg are united by a
single cross piece near their base. When incomplete, the apex may be bifid or eolid, or-
may be absent, leaving only the bases of the upright bars.

The podia of the belly side are found in two clear rows which are separated from
each other. On the back are found only ambulacral paillae. The two median tentacless
of the belly side are smaller than the other eight. The anus bears calcareous teeth,
The body wall is greatly thickened by the presence of an abundance of ossicles.

Recorded localities.—Albany Island, Torres Straits. Quite recently, a specimen of
this species has been recorded from Karachi. In south India this species has been-
yecorded from Pamban, in the Gulf of Manaar from where the specimens represented -
ic the Museum collection have been collected. o



Specitnens in the collection.—(1) Reference collection : Two fairly well preserved
specimens, one larger and the other small and probably young, collected from Pamban,
11 1925 are represented in the Museum’s Reference collection. The body is more
or less pentagonal in outline, the rows of thick, conical pedicels being confined to the
sngles vl the body (i.e., along each ambulacrum) through put their entire length. The
tentacles are about twenty in number, and are fairly well extended in the present
specimens. The colour of the specimens in spirit is dull greyish but the tentacles are
brownish white. The posterior end is somewhat narrowed m both speciens.

Measurementis :
Tiarger specimen: Length: 50 mm.
Width at the middle : 13 mm.
Height at the middle: 10 mm,
Smaller specimen : Iength : 32 mm.
Width at the middle: 8 mm.
‘Height at the middle: 6 mm.

(2) Gullery collection: One moderate-sized specimen faded almost into a dirty
greyish white, with the tentacles fairly well extended, is exhibited in the gallery. The
rovs of suckered pipillae on the ambulacra are very distinct, the papillae being fairly
weil expanded. There are about three to four rows of close-set papillae in each ambul-
acral ray.-

Measurements :  Length : 48 min. S Ll
Width -at the middle: 9 mm,
Height at the middle: 8 mm.

Genus Pentacta Goldfuss, S 5 <4
(= Colochirus Troschel, 1846). '

The ventral surface is more or less flattened ag a creeping sole bearing three bands
of podia, and the dorsal surface is warty or papillate. The thickened ends of the
ambulacra form valves for the infrovert and also usually for the anus. The tentacles
are ten in pumber, two of them (ventral) emaller than the others. The anterior
extremity of the body bears usually five valves. The ambulacral appendages are of
two kinds—pedicels and papillae, the latter situated on top of warts a few execplons,
-ences. The pedicels which are confined to the ventral surface are, with a few exceptions,
placed on the three ambulacra, thus forming distinet longitudinal series. The most
-anterior. and posterior portiong of the ventral surface are devoid of pedicels which in
these parts are replaced by papillae. Occasionally, papillae may also be found scattered
over the ventral interambulacra. The papillae strictly belong to the dorsal surface,
‘where they form rows along the ambulacra "alone or are irregularly distributed all
over that surface. The calcareous ring is composed of ten simple pieces, devoid of
-posterior prolongations, the. three veniral pieces being often narrower. The deposits
consist of larger or smaller reticulate scales, together wﬂ:h one or several kinds of
small bodies. :

Tte podia of the belly side are found in two clear rows which are separated from

each other. On the back are found only ambulacral papillae. The two median tentacles

of the belly side are smeller than the other eight. The anus bears calcaerous teeth,
The body wall is greatly thickened by the presence of an abundance of ossicles.

Thizs genus has been more familiarly known ag Colochirus and is menhoned as such
in all earller literature. .

One specles, Pentacta quadrangularis (= Colachirus quadmnguldns) collected from
“Tuticorin, is represented in the Museum collection

857-1—54
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Pentacts gusdrapgelaris (Losmon).
Fweuss. 9.

Holothuria quadrangularis, Lesson, Centur. Zoolog., 1830--32, p.80—91; pl. 81,
fig. 1,

Holothurie quadrangularis, Jeger de Holothur, 1833, p. 22.

Holothuria quadrangularis, Brands., Prodromus, 1835, p. 68,

Colockires quadrangwloris, Belenks, Nachtrag gu den Beltragen, etc., 1868,
p- 112 (part).

Colockirus quadranguleris, Bemper, Holothurion, Naphtrsge, 1868, p. 239.

Colochirus quadrangularis, Bemper, ﬁIEeisenimArchipel. der Philippinen, 1868,
p. 60, p. 271.

Calochirue coerulews, Sompar, ibid., p. 59,

Oolachirus  gquadrangularis, Theél, “Holothuridea’, Part II, Rep, Soi. Res.,
“H.M.S. Challenger”, Zoology, XIV, 1886, p. 120.
Colochirus quadrongularis, Pearson, Report on the Holothurioides, collected by
Professor Herdman at Ceylon, Ceylon Pearl
Fisheries Report, Part I, Supplementary
Report, V, 1904, p. 106; pl. i, fig. 21.

This is & widely distributed epecies snd has been recorded from the Philippines,
Eagt Africa, Australia, East Indies and Ceylon. The Museum specimen of this species
Irom Tuticorin is perhaps the first record of thie species from the Indian Coast,

The body is stummpy and ouadrangular. The dorsal ambulacral appendages are very
large, placed along the four angies of the body; four to six rows of pedicels are present
in each central ambulacrum. The interambulacral spaces sre free of papillae and are
very smooth, In the three ambulacrals of the ventral side are found four to six tube
feet along the entire width of the body. The two lateral ambulacra have, - excluding
these, another row of ambulagsal papillae, The papillae of the dorsal side are very high
and Semper (foc. cit., r. 59) records that in & specimen 180 to 200 mm, long, the
papillag were about 15 ram. long. Ten extraordinarily strongly branched tentacles are
present, the two median ventral ones of which being very much pmaller.

Tke colour of the animal in life is reported 3o be grestly varisbie, being sometimes
dark blue, sometimes red sal sometimes green. Wery rarely éhe colowr G completely
brownish or reddish. /The tentacles are speckled with bright red and green. The under
gide is uniformly bright brownish in colour. The gpecimens from greater depths are
reported to be much darker in colour than those from the shore or shallew waters. In
the calcracous ring, the three mddle ventral segments are strikingly different from the
rest. Tearson (loc. cit., p. 196), records the colour of the speeimnens in epirit a9
yellow and dark brown. with a very faint tinge of violpd,

The deposits consist of scales, reticulate spheres and cups, and small plates with Tour
larger and some smaller holes, and with spines on cne end.

Theél oc. cit., p. 120), records one specimen 150 mm. long from Hong Kong and
describes its colour as being yellowish or gleyish white, with seme fraces of a violet or
bluish tone here and there, indicating the true colour of the living animal. The body is
quadrangular, with the mouth bent upwards and closed by five ridges or protuberences
provided with processes. The anus is dorssl, surrounded by five distinct teeth, A simple
or alternating (row of rather large, conical processes occprs on each of fhe four angles,
esch row or angle having from twelve to sixteen such progesses. The pracesses are said
to reach 15 mm. in length in the specimen from Hong Kong recorded hy Theél. The
pedicels are reported to be five to seven in breadth -ip eash wniral ambulseram.

Another specimen (recorded by Theél)75 mm. long, obWined in the Gulf of Sism,
48 reported to have s brown colour, and only thres fo fomr pedicele in breadsh in each

Beries.
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A $hird specimen from Ausiralis recorded by Theél, is reported to be peculisr in thak
the left dorsal inferambulacrum carries three protuberences and the odd interambulacrum
one,

i'eareon (Joc. ost., p. 196) reeords four specimens from Bouth of Adam's Bridge,
Ceylon. Their lengths are recorded as 75 mm., 60 mm., 30 mm. end 40 mm., respec~
tizely. These specimens are sald to agree well with the typical description of Theel.
Pearson records this colour in spirit as yellow and dsrk brown with a very faint tinge
of violet.

 Pearson also describes s closely related wariety, namely, Colochirus quedramgularie
yar. mollis naov., (lee. cif., pl. ii, fig. 31), bnsed on one specimen Irom south of Thennd
kodi, Adam’'s Bridge, 8¢ fathoma deep. The length of the specimen is reported to be
100 mm.

'This differs from Colochirus quadranguloris s. str. in the texture of the hndy wall,
Instead of being very hard, thick and rough, as in Colochirus quadrangularis s. str. the
gkin in tle variety mollis 18 soft, $hin and comparatively smooth. Although thia
pecimen is larger than apy of those of Colochirus quadrangularis in the collection
examined by Pearson, yet the papillae at the four angles of the body are much smaeller
«comparatively.

The colour of the animal is also reported different from of the Ceylon specimens
of Colochirug guanrangularss.

The following is the sccount of the colour of the living animal, as noted by Professar
Herdnian :(—

*“ Colour of the body a uniform orange slightly mottled with a paler tiny. The
crown of tentacles ars inottled yeilow cn a dark brown ground. The region between the five
valves at the base of the tentacles is white’'. Plate ii, figure 2] in Pearson’s Monograph
ig from a drawing in Professor Herdman’s notes showing the living animal with the
tentacles expanded.

Pearson feels that i¥ is advissble o trea¥ this specimen as a new variety of Colochirud
quadrangularis with which is agrees in other characters.

Recorded localities.—Bohol (Semper) (?), Africa and Australis (Semper); Sumatra
snd Macassar (Lulwig) ; Offack in Waigou Island ; Philippines; East Indies and
‘Ceylon. In the Madras Museum collection there is a single specimen of this species from
Tuticorin on the East Coast of India, which is thus a new record for this species, extend-
ing its range of distribution to the East Coast of India slse.

In Ceylon, it has been recorded by Pearosn from South of Adam’s Bridge.

8pecimens in the colleotion.—A single specimen from Tutbicorin, South Indis, is
‘represented in the Museam colisction. The specimen is thick, stumpy aad quadranguler
-and more or less squarish in section. Thd ventral side is fatlened and besrs the three
ambulacrals which are clearly raarked each carrying sbout four %o six rows of tube feed
{podia) which sre all contracted in the present specimen, their presence being indicated
only by pits on the surface. The papillae on the dorsal ambulacral appendages are large,
thick and stumpy, conice] processes and are placed roughly slong she four angles of the
body. The interambulacrsl spaces are free of papillae and are smooth. The anterior
end of the body is slightly narrower than the hind end and the tentacles ars all hadly
«contracted in the present specimen. The specimen is hard and rigid, the integnment
‘being thick, leathery and rigid. The colour of the specimen in aleohol 18 & wniform
dull, dirty greyish whits.

Measurements :
T.ength : 65 mm.

Width of the body in the middle: 23 mm.
Height of the body in the middle: 20 mm.
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" (= Sub- family GASTROPODA of the eatlier classification). -

. ‘The ambulacral appendages are in the shape of pedicels alone, arranged in distinct
rows on the fiat, discoidal, sole-ike ventra] surface. The convex dorsa.l surface is naked,
_ mostly covered with large ‘acales. The tentacles are ten in number, exceptionally fiftesn,
nearly equal, but the two midventral ones may be reduced in size. The calcareous ring
is composed of ten simple pieces not prolonged posteriorly.

The ventral surface 1s developed as a thin-walled creeping sole with scanty podia
hhmg itg periphery and n scme species also along . the mid-ventral radius 7 whereas
thie: arched dorsal surface is covered with calcareous scales thab encroach on the intro.
vert and the anal elevation. The members of this family are often red, orange o
piok in colour,

Genus Psolus Oken.

Thia ig the main genus of the family Pgolidae. In this genus the podin are absent
on the dorsal side. In some species there are five value-like scales that serve to close
over the infrovert and the anns. The characters of the family Psolidae mentioned above
are applicable to the genus Psolus as well.

A emgle gpecies, Psolus complanatus Semper is represented in the Muaeum collec-
$ion, by spcimens collected from Pamban in the Gulf of Manaar. :

Psolus complanstus Semper,
FigURE 10

. Psolus _complanatus, Semper ‘Holothuvien ” Reisen im Archipel der Philippinen
(2) | (Weisbadan), 1868, pp. 61—62 pl. xiii, figs,
19a~b.

Peolus complanatus, Theél, ‘_-‘_Holo'thur:'dea” Part II, Rep. Sci. Res, “H.M.S.
Challenger”’ Zoology, X1V, 18186, pp. 127-128.

Y Paclus complanatus, Gravely, “Littoral Fauns of Krusadai Island, in the QGulf
- Manazr” Bull, Madrag Government Museum
(Natural History) New Ser:es I, No. I, 1927,
p. 166 .

‘The body is very f{latbened and depressed. There are about ifcur to six rowa
of pedicels arranged in the width of the body along the lateral ambulacrals; in the middle
one (i.e., the odd series) there are only two or three complete rows. Across the whole
width of the body on the dorsal eurface, there are about fourteen to sixteen. scales or
plates, and between the mculh and the anus, ten to twelve largey and several smaller
scales are found. These ealcarecus plates or scales are alightly granulated. The colour
of the typical specimens of thig species is reported to-be uniformly grey. :

‘The calcareous ring is made up of ten pieces which are abruptly truncated at the
hind end; the interradials are stout and pointed anteriorly and the radials are lorger
and deeply cleft in. the middls. Through this slit, the Wa_’ter vascular vesaels and the
nerves enter. ' ' '

The depomts in the sole consist of rather symmertlcal oval buttons withi about fouﬂ
holes and rather large knobs round the uneven margin, and with a large central knob,
In addition to these, there are smaller, asymmetrical, knobbed, irregularly perforated
bodies with the margin uneven and dentate.

Gravely (loc. cit., p. 168), referring to the littoral Holothurians _recorded from
Pamban, reports that a single specimen of this little Holothurlan mottled dark’ greylsh.
in colour above, whitish on the sole, and with npwatdly directed- ‘anterior and: “posterior
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ends, was found at Pamban. This specimen is represented in the Museum collection.
It differs from the type specimen described by Semper from the Philippine Islands by
its lesg uniform colour, bu* sgrecs closely in the nature of the spicules. ‘The spicales in
$his specimen (examined by Dr. Gravely) were mostly thick, oval bubtons, with four
perforations, ten marginal knobs, and a larger central knob on each of the two surfaces.
Some of the buttons are reported to be more elongate, with more numerous perforations
and knobs.

Dr. Gravely reports that in addition to these, there are also thinner, sancer-shaped
perforated plates, with dentate margin, as well as the large plates of the dorsal surface.
The saucer-shaped plates of the Pamban specimen are said to differ from the corcespond-
ing plates of Semper’s specimen in being without knobs and having a more evenly
dentate margin. '

Recorded localitics.—Zamboanga; Pamban, Gulf of Manaar.

Specimens in the collection.—A single small specimen collected from Pamban in,
1925 is represznted in the Museum collection. It i8 of a rather mottled dark greyish
colour and is somewhat badly contracted. The flattened ventral sole is paler and lighter
greyish in colour. The rows of pedicels and the scales across the width of the hody
on the dorsal surface are clearly seen in the present specimen. The tentacles, ten in
number, are fairly well extended.

Measurements : Length: 14 mm.
Width of body at the middle: 6 mm.

Family PHYLLOPHORIDAE.

This is the third and last of the families included under the Order Denodrochirotas,
snd is distinguished by the more numercus tentacles, usually fifteen to thirty in pumber,
which are of two sizes or of intergrading sizes, more or less ararnged in two circlets.
The podia may be limited to the ambulacra, or may also extend fo the interambulacrab
areas.

Genus Phyllophorus Grube.

This is the main genus of the Family and the members of this genus bear up to
twenty fentacles of varying sizes and scattered podia. The tentacles are arranged so asm
to form two crowns, twelve fo sixteen in the exterior and five to six in the interior,
The ambulacral appendages are almost without exception In the shape of pedicels,
irregularly distributed all over the body. This genus iz confined to tropical and aub-
tropical waters.

A single species, rather doubtfully identified as Phyllophorus dubia (Bedford) is
represented in the Museum collection by s single specimen collected from Shingle
Island in the Gulf of Manaar.

Phyllophorus dubla (Bedford).
FIGURE. 11,

Orcula (Phyllophorus) dubia, Bedford, in Willey’s Zoological Results 1899,
p. 144, pl. xvii, fig. 4.

Orcula tenera, Ludwig, Arb. aus, d. zool. zoot. Inst. in Wu}zu., I, 18758.
. 95.

Orcula tenera and Phyllophorus brocki, Ludwig, Zool. Jahrb systematik, ITI, 1888,
C : pp. 812—814; pl. xxx, fig. 20.

. Phyllophorus  bedoti, Koehler, R., Rev. Suisso de Zool, III, 1895, p. 278, fig. 2.
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Phyllophores brocki, Sluiter, “Holothurien”, Siboga-Expeditie, XLIV, 1901,
' (Livr. I, Lieden, 1904}, p. I11.

PMllophorus  sp., Gravely, “Littoral Fauna of Krusadai Island in the Gulf of
Manaar’, Bull. Madras Government Museum, WNatural
History, (New Series), I, No. 1, 1927, p. 166.

Bedford (loc. est., p. 144) bhas recorded this species from Loyalty Islands (Lifu),
bnt a specimen collected from Shingle Island near Pamban in the Gulf of Manaar snd
contained in the collection of the Madras Government Museum, referred to by Dr.
Gravely (loc. cit., p. 166), appears to be identical with this species.

Bedford (loc. cit., p. 144) states that he has recorded one specimen from Lifu,
Loyatly Islands, 10.5 em, long. Owing to the complete contraction of the tentacles,
their arrangement could not made out properly, but they appeared to be about fifteen in
wumber.

The only deposits that Bedford cculd find other than the end plates of the lube feet
are: (1) Hirselpatchen : thegse are minute, crenulated nodunles like millet seeds similar
$o those described by Ludwig in Fhyllophorus brocks (Sluiter, log. cét., p. 111), and seen
in & number of Holothurians, and (2) Occasional, needlé-shaped spicules of various sizes
pointed at each end and often somewhsat curved; both kinds are infrequent, the
t‘ Hirseplatchen ** oceurring loosely aggregated together. The calcareous ring hasz
posterior bifurcate projections made up of a number of pieces on both radialia sud inter-
radialia, although only those sttached o the former separate to form a definite arch ag
in Phyllophorus bedoti Koehler snd Orculs tenera Ludwig.

Gravely (loc. oit., p. 166}, referring to the single specimen from Shingle Island
contained in the Museum eollection, reports that it is a little longer and much stouter
than the Pamban specimens of Thyone sacellus (= Stolus buccalis). The deposits.
coneigt of rather few needle-shaped spicules, mostly pointed at each end and often
slightly curved, and the shape and disposition of these spicules suggest that it may
prove allied to or even identical with Orcula (Phyliophorusy dubie which Bedford (loc.
eit., 1899, p. 144, pl. xviti, fig, 4) had described from Lifu, Loyslty Islands. The
specimen is of a dark purplish brown coleur above, paler beneath. The tentacles of
$he inner ring are mnch smaller than those of the ounter. Referring to the deposits,
Dr. Gravely reports that in rare cases one end of a spicule is knobbed (like the head of
& pin) or provided with three recurved teeth, but since all the spicules of the latter type:
examined by him appear to have been broken ones, it was not clear what the other end-
would tiave appeared like. These spicules and many others in the specimen examined
appeared to have a hollow axis.

Recorded lucalities: Lifu, Loyalty Islands and Shingle Island, near Pamban, in
She Gulf of Mannaar.

Sprcimensg tn the collection.—A single spcimen labelled as ‘‘Phyllophorus sp.
collected from Shingle Island in the Gulf of Manaar, is vespresented in the Mpsenm.
oollection. The specimen is dark brown in colour, with numercns pedicels seattered
Srregularly all over the surface of the body. The tentacles are extended fairly well and
are disposed in two circles, those n the inner circle being mucr smaller than those in
$he outer. The specimen had been dissected longitudinally for studying the disposjtion,
of the internal organs. The integument is thick and leathery.

) Measurements : Length : 49  min.
Theel, Width of body at the middle: 16 mm.

ORDER ASPIDOCHIROTA
(ACTINOPODA)
T this order, the tentacies sre of the peltate type and usually numerous (fifteen Wg

thirty, mostly twenty). FPharyngeal retractors are wanting and the radial longitudinal
musele bands aré generslly divided in two by a mgdian cennective ¥isgue attachmen¥
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aslong the ambulsérum. The body bears numerous podia, including both locomotory and
papillate types. There is & pair of well developed respiratory trees and the large intestine

" s attached to the right ventral intérradins AB. The radial canals supply branches to
the’ tentacles and podia.

. Of the three families included in this Order, only two namely, the Holothuriidae and
the Stichopodidae are represented in the Museum collection and contain mostly littoral
species, while the third family, the Synallactidae, includes typically deep water forms
and is not represented in the Museum collection,

Family HOLOTHURIIDAR

The Holothuriidae are mostly large, warty sea cucumbers, common in tropical and
subtropical waters, especially in the Indo-Pacific Region. Typically, the ventral side
is developed into a creeping sole, bearing locomotory podia with suckers at thelr ups.
{T'he podia are arranged in three bands or are disposed without any definite arrangemeus,
whereas the dorsal surlace s warty or papillate. In thig tamily there is but oue tuft of
gonadial tubules, attached fo the left side of the dorsal mesentery. The rete inirabile
of the dorsal vesscl reaches a high degree of development in this family, forming lacunar
bufts along the whole length of the ascending small intestine and involving the  left
respiratory tree. Cuverian tubules are present in some species of the family. The ten-
tacular ampullae are very long and slender encircling the aquirpharyngeal bulb.

The principal genus of the family is Holofhurie and this is represented in the

Museum collection by seven species, all of them having been collected {rom the Pamban
area in the Gulf of Manaar. : '

Genus Holothyria Linné.

The tentacles are normally twenty in number, exceptionally more or less than twenty.
The amhulacral appendages consisb of pedicels alone or papillae alone, or both papillae
and pedicels, the {ormer being placed on the dorsal surface and the latter on the ventral.
These ventral pedicels are seldom arranged in longitudinal series. A single bundle of
genital tubes is present, situated on the left side of the dorsal mesentery. The anus is
devoid of calcareous teeth, but scroetimes stellate. C-shaped deposits are absent.

Over 100 species of this genus ar: known to occur. They are mostly elongated forms.
of dull colourabion, varying from white, cream and grey to brown and black.

Seven specics of Holothuria are represented in the Museum eollection, mostly col-
teeted from areas sround Krasadai Island, Pamban, Rameswaram and neighbouring areas
in the Gulf of Mannar and from Tuticorin. They may be distingunished from one another
as follows. The colours mentioned in the key denote the colours of the living animals cr
of freshly preserved specitnens :—

1. Colonr of the specimens dark purplish brown, almost black;
gpecimens attaining & large size, often a foot or even more

in length . . - H. atra.
—Colour of the specimens not blackish or dark purplish
brown, often much lighter and paler and sometimes varieagted
with transversee bands
2. Specimens arge and often very bulky and thick, being some-
times nearly a foot in length and almost three or four inches in
diameter; colour of the specimens varying from greysh or
greenich grey to almost black and variegated with numerous
~ fransverss paler or yellow streaks ... H,acabra,

—8pecimens much smaller and more slenderly built; colour
and pattern of colouration nob ag abovq; often paler and more
browrfish and nob conspicuounsly vanegated with transverse

streaks ' e o ae e 8

257-1—6
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8. Colour in life auburn on the dorsal surface with some large
spota or bands of yellowish white colour and yellowish white
on the ventral surface; colour in spirit dark brown with a
violet tinge on the ventral surface, and lighter on the dorsal
aurface. Ambulacral appendages in the form of cylindrical
pedicels scatiered all over the body ... H.marmordaia,

—Colour not as above, usually darker on the dorsal side and
paler on the venfral gide; as a rule more brownish, either dark
brownish or pale brown, greyish or maroon N

¢. Colour of the living specimens usually dark brownish, or
sometimes reddish brown, or reddish chestnnt, with the
ventral surface paler and more light.colonred than the dorsal
surface. Ventral pedicels more numerous than the dorsal
Eapiliae . . 5

-—Colour of the living specimens not a8 above, either pale
brown or light grey, with somewhat indistinct white spots, or
varying from greyish white to maroon

5. Dorsal processes in the form of wart-like pedicels. Spicules
are characteristically in the form of roughened, rod-shaped or
gpindle-shaped bodies somewhat resembling those of Alcyonaria H. fubrica.

—Body more or loss markedly cylindrical and tapering equally

towards each extremity. Mouth surrounded by a crown of

papillae. Spicules in the form of buttons without processes and

mostly with three pairs of perforations and small tables similar

to those of H. atra. Specimens of a dark brownish colour, buv

of a more yellowish tint than that of H. lubrica. ... H. monacaria.”

6. Dorsal ambulacral appendages of two kinds, namely, papillae,
with a conical form devoid of sucking discs, and pedicells
which are cylindrical, and provided with small sucking dises.
Colour varying from grevish white or pale brown to maroon or
dark brown, the pedicels baving a more reddish colour than
the general ground colour . H. vegabunda.

+—Bodyv scruewhat sraall and slender; specimens of this rpecies
" psually live in cavities in dead coral; dorsal ambulacral appen-

dages not differentiated as abcve, Colour pale brown or light

greyish brown with somewhat indistinet white spots especially

along eact. dorsal ambulacrum ... H. pardalis.

Holothuria atra Jager.
: FIGURE 12,
H1thw’a (Subganus Microthele) affinis, Brandt, 1835,
H lthuwa atra. Solenka, Z, f. w. z,, 17, 1867, p. 327, pl xviii, fize. 52 and 53,

Holothurig atrg, S>mprr, Reisanim Archipel dar Philip pinen, 2, Th,,_.'l Band,
1338, pp. 88 and 230, pl. xxvi,

Holothwria ata, T inél, Challenger Reports, Holothuridea, 1886, pp. 181 and
213—214; pl. vii fig. 4. :

Holothuvig atra. Konhler, R., Citalogue raisonne dss Ehinodermes yecueilles
“mF M. Korotne vaux iles de 1a Sonde, Mem, Soe. Zool,
France, 1895, p. 382,

Holothuria atra, Whiselegge, The Echinoderms of Funa- futi Mem, Austral Mu's
IIT, 1899, p. 161, S

g
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- - Holothurig atra, Lampert, Die von Dr. Stuhlmann in der Jahren 1888 and 1889 ag_'l
SRR der Ostkute, Africas gesammelten Holothuriens Mitt. Mus.,.
Hamburg, XIIT, 1896, p. 56.

Holor‘vkurm atrg, Bedford, Report on the Holothuriant cc-::]]ected. by M. J. Stanley-
Ctardiner 23 Funafuti aud Rotuma, Proe. Zool.Soc¢. London,
1898, p. 83¢.

Holothuria gtra, Ludwig, Echinodermen des Sansibargebietes (Abh. Senckenber .
' Ges. XXT, 1899, p. 559.

Hélotﬁﬂ-ria atrg, Bedford, Holothurians, Willey’s Zoological Results, Pars IT, 1899
. p. 147, -

Holothuria atra, Clark, Synopses of North American Invertebrates, XV, The.
Holothuroidea, American Natural,, XXXV, 1901, pp, 485
and 495,

Holothuria gtra, Sluiter, “Holo‘hurien”, 8iboga-Expedi. tie, XLIV, 1901, {Live. I,
Leiden 1904), p. 8.

Holofkuria atrg, Clark, Echinodermata: Papers from the Hopkm S:anford
: Galapagos Expedi tion, 1898-—1899, XTI, Proc. Washington
Acad., IV, 1902, p. 530.

Holothuria atra, Voeltzkow, Die von Aldabra bis. Jetzt bekannte Flora and
Fauna, Abh. Senckenberg. Ges., XXVI, 1902, p. 565.

Holothurig gtrg, Whitelegge, The Crustacea and Echinoderma in: Note on the
Zoology of Paonepa or Ocean Island and Nauru of
Pleasant Island Gilbert Group, Rec. Austral. Mus,, V,
1903, p. 13.

Holothurig atra, Pearson, Report on the Holothurioidea collected by Professor
' Herdman at Ceylon, Ceylon Pearl Oyster Fisheries Report,
Part I, Supplementary Report, V, 1904, pp. 202—2.

Holothuria atra, Koehler and Vanay, * Hol othuries recueilles par I’ vassigato r-
dans 1, Ocean Indien”, Calentta, II,1, p. 5. n

Holothurig atra, Gravely, Littofal Fauna of Krusadai Island, Bull. Madras
Government Museum, I, No. 1, 1927, p. 164.

This is a common and widely distributed littoral species of Holothuriap and is.
extremely well represented in the Indo-Pacific Region. Around Krusadai Island in the-
Gulf of Mannar, it is very common in the lagoon on hte South gide of Krusadai Island..
Living specimens of this species are generally found in fairly large numbers on the surface-
of the sandy ground in shallow water, They are dark purplish brown or almost blackish.
during life and attain a length of over twelve inches.

Theél, (loc. cit., pp. 213-214) records this species from Amboina and Fiji Islandg in
hiz ““Challenger”” Reports. The specimens collected at these localities are reported to be
about 180 mm. When fully extended, they must have been much larger. The dorsak
papillae are much more scattered thap the ventral pedicels and do not exceed them im

nze.

Pearson (loc. cit.. p, 202) reports seven specimens of this species, most of them being
very much contrscted. The specimens examined by him were found at various localities.
around Céylon—in the Gulf of Mannar, ab Trincomalee and at Galle, and also at Peark
Banks off Aripu. Pearson reports that the colour of the specimens of this species in alcohol
is dark brown on the dorsal surface and lighter on the ventral; Professor Herdman's
notes mention that at least some of the specimens when alive were quite black above,
bot of a pink.colour below. But those represented in the Madras Museum collection,
pollected from Erusadai Island in the Gulf of Mannar appear to be almost uniformly
blackish or very dark purplish brown. The dorsal pappillae are emaller than the ventrak
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pedicels. Pearson reports that since Cpverian organs were absent in all the gpecimens
examined by him, it Is quite proba,blp iat thig species does not’ possess Cuverian organs.
Pearaon also reports the presence of ﬁwenty tentacular ampullae in esch of his specimens.
“The left respirutory tree in this species is much larger than the rght, the former extending
to the extreme anterior end of the body.

Seraper (loc. cif., p. 88) reports that in the localities from which his specimens of
this species were collected (Philippines, Samoa Islands, etc.,), they were found living
‘tugether gregariously in the sandy areas of the coral reefs and were so completely covered
with sand particles that it was difficult to detect their presence in their sandy environ-
ment, Many specimens collected from the Krusadai Island area in the Gulf of M  ar
‘were aleo found similarly costed with sand paticles though to a much less extent,

The deposits consist of small, incomplete buttons, and small tables with s smal}
perforation in the smooth-edged disc at the base of each rod of the spire; this perforation
ray sometimes be absent. The rods are joined by one tire of cross pieces below the ter-
minal ring, and each bearing at the apex one vertical and two outwardly directed teeth.

Theél, foc. it., pp. 213-214) reporting on the Challenger specimens, reccrds thab
the small discs of the tables are either smooth on the margin or provided with spines, and
that fenestrated, often symmetrically bilateral plates are to be found close to the welk
-developed terminal plate of the pedicels. The papillae contain slightly curved, smooth
or spinuous rods, mostly with the enlarged ends fenestrated or branched. The terrninal
pistes of the dorsal papillae are very rudimentary.

Pearson (loc. cit., p. 202), referring to the specimens from Ceylon, reporﬁs that the
discs of the tables are smooth and have no peripheral perforations.

Recorded localities : This is a widely distributed gpecies in the Indo-Pacific Region
and has been recorded from varioug around Ceylon and in the Gulf of Mannar, at
Tirncomalee and at Galle. In Ceylon, it has alse been recorded from the Pearl Banks,
oft Aripu. DBesides, this species has been recorded from Amboina, Fiji Islands, Philip-
‘pines, Samac Islands, Viti 1slands, Andaman Islands, Flat Island, Coast of Arrakan and
from Krusadai Island near Pamban in the Gulf of M&nnar

 Specimens in the collection ;

Reference (cllection ;

(1) One ﬁpefﬁmen T.ocality : Rameswaram. The specimen was black in life,

dbut the preserved specimen in alcohol is bleached dirty pale brown and transversery‘
wrinkled. The tentacles are retracted.

Measurements : Length of the body : 175 mm. :
Width of the body at the middle : 56 mm.

(2) Three fairly large specimens collected in 1925. Tocality : Krusadai Island.
The specimens are dark brownish in colour. In one of them, the tentacles are
fairly well extenied. bub in the ofther two they are somewhat contracted. The ventral
pedicels are much more numerous and crowded and closely set and larger than the dorsal
Tapillae which are fewer and more widely scat’fered The three specimens are almos‘ls of
tire same size.
-Measnremeitts (of the largest specimen) :
Tength of the body : 300 mm, (1 foot),
Width of the body at the middle : 58 mm,

(8) One specimen, collected in September 1043, Liocality : Krusadai Island, Guli:
of Mannar.

- The specimen is dark brown, with a slightly purplish tinge. The l’pnts.cleq aze
slmost completely retracted. The numerous closely crowded ventral peﬂlcela afe wan
geett.
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Measurements : Length of the body: 170 mm.

Width of the body at the middle : 52 mm.
Gallery Collection :, | my

(4) One specimen : Locality : Krusadai Island, Gulf of Manaar.

The specimen is almost completely bleached and faded into a uniferm dirty white
eclour. The branched tentacles, hiewever, are well extended and clearly: seen. ‘[ha
mumerous, closely crowded ventral pedicels are finely expanded and seen as small,
cylindrical, finger-like processes. ' -

Measurements : Length of the body: 210 mm.

Width of the body ab the middle: 43 mm,

Ho!qt_hurlﬁ iubrica Selenka.
PIGURE, 13,
Helothuriq lubrica, Selenka, Beit-i'ago, 1867, p. 329.
Holothuria lbrica, Lambert, Die Seewalzen, 1885, ps 90.

Holothuria lubrice, Theel, “Holothuridea’> Par. II, Rep, Sei. Res, “H.M.S,
Chailenger” Zoolagy, X1V, 1886, p. 205.

Holothuria lubrica, Ludwig, Die von G. Chierchia gesammelten Holothurien, Zool.
Janrb, Bd. 1887, p. 4.

Holothuria lubrica, Lambert, Die von Dr. Stuhlmann in den Jahren 1888 and
1839 an der Ostkuste Africas gesammelten Holothurien
(Mi:t. Mus, Hamburg), XIII, 1896, p. 58.

Holothurig lubricg, Ludwig, Die Holothuricn der sammlung Plate (Zool, Jahrb.,.
supp. 4, Feunr Chilens's Heft T1, 1898, p, 434),

Holothwrig lubrica, Ludwig, Echinodermen dos Sansibargebictes (Abh. Sencken-
borg Ges., XXI, 1899, p. 560.

"Halothuria lubrica, Sluiter, “Holotourien”, Siboga Expeditie, XLIV, 1901, (Livr. I,
Leiden, 1904), p. 8.

Holothurig lubricg, Koehler and Vency, s‘Holothnries rocujelles par 1’ Investigator
dans 1’O7can Indien”, Culeutta, IT, 1908, p. 10, plL I, -
fig. 8 a and b. .

Holothwria lubrica, Gravely, “Littoral Fanna of Krusadai Island in the Gulf of
; Manaar”, Bull. Madras Government Mus., 1. Ne, I, 1927,
. 163.

This is a widely distributed species and has been recorded from varions localities in
. the Indian and Pacific Oceans and in the West Indies. -

Dr. Gravely (loc. cit., p. 163) has recorded a single specimen of this aspecies from
Shingle ¥sland. in the Gulf of Manaar, about 12 cm. long, dark brownish in colonr, This
-specimen, together with another, specimen collected from Shingle Island in 1925
and two other specimens, one from Krusadai Island and another from Pulli Reef, Krusa-
dai Island, in the Gulf of Manaar, collected in SBeptember, 1944, are now contained in:
the Museum collection.

This species mav be readily distinguished from the remaining species of Holothuria
in the Museum collection by its roughened, rod-shaped or spindle-shaped spicules, some~
what resembling those of Alcyonaria.

. 'Phedl (loc. ¢it., p. 205), reports that the colonr of this species (when alive) is dark
brown, lighter on the ventral surface. The inner surface of the peristome_bears blackish
spots. The anus is {ringed with small, elongate papillae. The ventral pedicels are much
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more crowded than the dorsal apgd a:lina of demarcation may be wade out ab the transition
between the two zones. A narrow, maked space is often to be seen along the odd
ambulacrum, separating the vent.al ped.lcels into two longitudinal servies, The dorsal
processes may be regarded either ‘as papillae or pedicels. Likeé the ventral ones they have
& distinct, thoughi smaller, sucking disk, and a well developed terminal plate. There 13
considerable variation in the shape of these pedicels. In some specimens, they are more
pbviously eylindrical than in the others and sometimes in the very same specituén, some

are ¢ybudrical while cthers are aore elongately conical with gmaller sucking disk. The -

dorsal sucking discs are dark, while the larger, ventral ones are pale, Tha calcareons rods:
have a more or less rough surface, are often not very distinctly curved, and have the.
ends slightly spinuous. In the larger specimens, Cuverian organs are reported to be
Ppresent.

IR
PRS-

The most characteristic features of this species are that the ventral pedicels are-
mors numercas than the dorsal *“ wart-like '’ pedicels. The deposits (as reported by Theék
in hig *‘Challenger’ specimens, are spiavous, curved rods.

Koehler and Vaney (loc. ¢it., p. 10) report several specimens of this species ranging
in length from 95 mm. %o 115 mm.; their colour is reported, when alive, to be a reddish
wmaroon or reddish, chestnut; with the ventral surface paler or lighter colonred than the
dorsal surface. The sppendages are said fo have brownish exfremities and their arrange-
ment is similar to that found in Holothuria parea.

The integumesit contains calcareous rods which are very characteristic. They present
on their surface a series of minute granulations which are visible only under a magnifica-
tion of about 200 fimes. Towards the sides, the rods are very strongly fringed and they
are also thicker and proved with an incomplete series of lateral openings.

The caleareous ring in this species is gaid to be identical with that of IHolothuria '

glabernna.

Belenka reports the presence of two or three madreporic canals (stone canals) while:
Ludwig and Semper have indicated only one. The specimens examined by Koehler and
{Vaney contained two bundles of three to five madreporic tubes placed to the right and to-
the left of the dorsal mesentery.

As the specimens examined by Koehler and Vaney are reported to have been partly
eviscerate, they had not heen able tc comment on the presence or absence of the Cuverian
Organs, Ludmg notes a bundle of amall tubes of the Cuverian organ, although according-
%o Selenka, the Cuverian organs are said fo be lacking in this species.

In the specimens examined by Koehler and Vaney, the genital organs are said td-
consiat of number of yellowiah, branched tubules 40 to 50 mm. in length.

.Recorded localities.—This species has been recorded from various widely ceparated-
Jecalities in the Indian and Pacific Oceans and in the West Indies Thegl (loc. cit., p. 205).
records ib from the Acapuleo, Sanghir and Mazatlan (in his Challenger Reports). Koehler

mnd Vaney (de. cit., p. 10) have specifically recorded this species from the Andaman

#slands and from the Galle Coast in Cevlon. Dr. F.H. Gravely (loc. cit., p. 163) has-
recorded it from Shingle Island, near Krusedai Island, in the Gulf of Mava'\r, and [ater-
specimens of this species have been collected from the Pulli Reef on Krusada.l Ieland m‘.;
She Gulf of Manaar. '

Specimens in the Collection.—(1) One specimen. Locality : Shingle Island. Th&
colour.of the specim:n is hrowaich. somewhat darker brown on the dorsal side and pa.ler
on the ventral. The pedicels are seen well developed and are wart-like and many of themj
are definitely cylindrical with a dark brown sucking disc ab their tlps The ventrak
pedicels sre: ‘much more crowded than the dorsal ones. The integument is =oft and qtufﬁ-
lexlbl‘é ’The crown of te'ntacles round the mouth is fa,rlly well extended y

ke
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Measurements ; Lengih of the body.: 63 mm,
Width of the body at the middle: 2% mm,

As the specimen has probably eviscerated, the body ia flattened and flabby.

[T

(2) One specimen, collected at Shingle Island, in 1925. The colour is rather dark
Pbrownish. The pedicels are well developed, though contracted, and are much more crowded
and numerous on the ventral side where they form three more or less well defined longi-
tudinal bands. The tentacles are contracted. The specimen has been slit open by a median
Jongitudinal incision and th: contents partly removed so that the integumens forms =
flattened, leathery bag. : :

Messurements : Tength of the body : 100 mm.
‘Width of the body at the middle: 38 mm.

(8) A rather plump, wrinkled, somewhat pale brown specimen from Pulli Reef,
Xrusadai Island, in the Gulf of Manaar, collected in Seplember, 1944. It is somewhat
darker brown on the dorsal side. The pedicels on the ventral side are somewhad longish;
<ylindrical and closely crowded.

Measurements : Length of the body: 95 mm.
Width of the body at the middle: 33 mm.

(4) A fairly large, well preserved specimen with the tentacles well expanded, darkd
brown on the dorgal side, and pale creamy brown on the ventral side. The line of demar-
<cation between the darker and lighter zones is clearly seen and well defined. The pedicels
are well extended.

. Measurements: Length of the body: 120 mm.
Width of the body at the middle : 40 mm.

Holothuria monacaria (Lessonl
FIGURE 14,

Psolus monacaria, Lesson, Centurie Zoologique, 1830, p, 225,

Holothuma monacaria, Semper, Reisen im. A¥:hipel der Ph111pp1nen, 2, Th.,1
Band, 1868, pp. 78 and 247, :

Holothuria monacaria, Lambert, Die Seewglzen, 1885, p. 72.

Holothuria mongearia, Theél, “Holothundea”, Part IT, Rep. Sei. Res,, H. M. S.
: _ Challenger”, Zoology, X1V, 1888, pp. 172173 and
217 to 218, pl viii, figs. 10 a to f.

Holothuria monacarig, Kochler, Echinodermos de la baie Amboine, Rcv Slu-,se
T Zool., t. I1I, 1895, p. 281,

_Holothuria monacaria, Koehler, Echinodermes des iles de la Sonde Mem, Soe..
Zool. France, 1895, ps 381. . R SR

. Haolothurig mongcgria, Yombert, Die von Dr. Stuhlmann inden Jahren 1888 and
18.9 an dor Ostkuste Africas gesammelten Holo-
thuien, Mitt, Mus. Hamburg, XITT, 1898, p.. 54.

.f:fblothuria monocaria, Bodford, on the Holothurians ocollected by M.J. St.anley
Gardiner at Funafuti and Rotuma, Proec. Zool, Sco.
‘London 1898, p. 841,

""_ﬂolothun‘a moncearig, Bedford, “Holothurians” - A. Willey’s Zoologma] Resultl
o Part IT, Cambridge, 1899, p. 146, __
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Holothurig¢ monocaria, Ludwig,*!ﬁﬁig"‘ddei'&:eﬁ‘(R?E‘S&is{bmgebie‘téa. Abh. Sencken~
Wt berg, Ges., XXI, 1899, p. 557.
Holothuria monocaria, Slniter, “Holothurien” Biboga-Expeditie, XLIV, 1901,
T (Livr. I, Leiden, 1904}, p. 11, o

- Holothiria monocaria, Pearson, Report on the Holothuricidea collected by Pro-
o I fessor Herdman at Ceylon, Ceylon Pesrl Oyster
Fisheries Report, Part I, Supplementary Report, V,.

s 1903, p. 201.
" Holothuria monocaria, Koehler and Vaney “Holothurics recusilles par 1 Investi-

gator dans ‘I’ Ocean Indidn”, Caleutia, 1I, 1908,
p. 1.

Holothurig monocaria, Gravely, “Littoral Fauns of Krusadai Island in the Gulf of

Manaar”, Bulia M. dras Government Mu:eumn, Natu-
ali History, (New Series), I, No. 1,. 1927, p. 164.

‘This species is reported by Semper (loc. cit., p. 78) to be a common and widely
distributed species, ranging from Zanzibar to Australia and the Sandwich Islands. The-
specimeng collected from the Kruzadai Island ares in the Gulf of Manaar {anl represented
in the Museum collection) were found.among stones. Dr. Gravely (loc. cit., p. 164),
reports four specimens of thiz species about 15 em. long, as having been collected from
the Krusadai Island area in the Gulf of Manaar, three {rom Shingle Island and one fromi.
Krusadal Island. :

Dr. Gravely (loc. csf., p. 164) records that the specimens are of a dark brownish
eolour, but are of a somewhat more yellowish tint than those of Holothurig lubrice. In.
the specimens of Ifolothuria monaceria {rorn Krusadai Island reported by Dr. Gravely,.

the tubercles on the dorsal surface are described as being pale yellowish, contrasting strongly, .

with the ground colour, and the podia (tube feet) on the ventral surface are arranged in.
$hree very distinct rows, In the other specimens these characters are not very clear.

Theél, in his ‘‘Challenger’” Reports (loc. cit., p. 172) has recorded two specimens of -
. this species from Fiji Island and cne from Ternate, Molucca Islands. :

The body is more or less markedly cylindrical, tapering equally fowards each extre--
mity, The length of the largest specimen recorded by Theél is about 100 mm. The:
tentacles are iwenty in number and .generally retracted within the body in preserved
specimens. The mouth is surrounded by a crown of small papillae. The anus alsa-
carries some small, more irregularly disposed papillae. The ventral pedicels seem to be
more numerous than the dorsal papillae. Both kinds of ambulacral appendages seem Yot-
reach about the same size, though the papillae are broader at the base. ~When fully
extended, they attain @ length of about 4 mm. or slightly more. In view of the fact that
8he papillae in preserved specimens are mostly completely retracted, is is not easy td
Qistinguish their conical form the cylindrical one which characterizes the pedicels. The-
gucking discs of the papillae are minute in comparison with those of the pedicels and
#here is also & great difference in size between the respective terminal plates. Owing tg-
¥he contracted andwrinkled state of the aspecimens examined by Theel he reports tha®
the arrangement of the pdicels in three ongitudinal series is nof very clear in his specis-
miens The dorsal papllae are also not said to present any distinct arrangement in longl--
Fadinal rows, in his specimens, probably for the same reason.

Thes! describes the colour of the specimens of this species in aleohol as follows the-
ventral aurface is of a light yellowish grey colour. The dorsal surface is darkish brown,
tending to be more or less greenish, excepting the papillae and a space round their base,
‘which are vellowish white. In wrinkled and contracted specimens, the dorsal anrface gives:
the -imprés'sion of being iransversely streaked with brown and yellowish white.

The calcareons ring is of the wsual shape, without posterior prolongations. Two
ventral - Polian vesicles are present. A single, dorsal, madreporic canal is present. Thee¥
reports that the genital organs have been destroyed in the ‘'Challenger’” specimens.
examined by him.

Zek g v
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Dr. Gravely (loc. ait., p. 164) reports that the spicules are similar in all the sﬁééi«" ‘
mens of this species from the Pamban sres, examined by him. The buttons are described
as being without processes and as having mostly three pairs of perforations. The tables
are reported to be small and of the same general form as those of Holothurig atra, but are
said %o bave a larger number of perforations in the dise, without vertical teeth on the

"+ terminal ring of the spire and fo have the eight outwardly directed teeth equally spaced.

_ Theél (Joc. eit., p. 172) -referring to the specimens examined by bhim in the
“‘Challenger’” collection, reports that the deposits in this species bear the closest resem-
blance to those of Holothura pardalis Selenka, but thit the tables are devoid of spines on,
the disks, and the buttons are more uniformly crowded beneath the former all over the
.body. The numerous tables in the specimens examined by him are reported to have the -
disc small and smooth, and the spire composed of four rods united by a single transverse
beam. The spire terminates in about eight or more teeth. The tables are said to measure
abont 0.048 mm. in height and their dises vp to 0.056 mm. in diameter..

The buttons are usually plerced by six holes, and vary slightly in size, bub the larger
~ones have a length of 0.068 mm, In the pedicels and prmillae the buttons are.rveported
to grow often shightly larger, and are sometimes pierced by more than six holes. The
pedicels bear near their ends izregularly rounded, perforated end plstes, or even mare
elongate, rod-like ones which are of a more or less marked bilateral shape. Beasides larger,
spinous or perforated, irregular rods resembling those in the pedicels, the papillae carry
small, more or less curved, simple or branched, spinoua rods. The small, supporting rods
of the papillae are described by Theél as meaguring only 0.05 mm. in length, while the
larger ones noted by him are said to reach 0.2 mm. in length.

Pearson (loe. cit., p. 201) records, ih his Ceylon Pearl Oyster Reports, one specimen:
of this species from Aripu Reef, and another specimen from the northern part of the Gulf
of Mannar at a depth fo four to forty fathoms. The lengths of the gpecimens are cited by
him as 75 mm. and 38 mm. respectively.

. Ths colour of the preserved specimens in alcohol is described by Pearson as brown,.
with yellow rings around the papillae. The pedicels are described as light brown and tha'
tentacles yellow. Referring to his Ceylon specimens of this species, Peéarson records that

-in this species, the dorsal surface bears papillae and the ventral surface pedicels, Over
the anterior one-third of the length of the body, the papillae are described as being
arranged in five distinct longitudinal rows. In the posterior two-thirds, they are inore
irregular. The pedicels are also arranged in five more or less irregular rows on the anterjor

third of the venfral surface and they are. more irregularly scattered over the remaining
two-thirds of the length of the body. The deposits in Pearson’'s Ceylon specimens are
baid to agree with thote figured by Theél in his ‘* Challenger ” Reports. Pearson
states that although the Ceylon specimens differ in the arrangement of the pedicels and

- papillae from Theél’s description of Holothuria monacaria, these characters appear to

be only minor local variations and there seems fo be no doubt as to their indentity with*

this species. : ‘ S '

Bedford (loc. cit., 1899, p. 146; records three specimens of this species from Lifu,
- Lioyalty Islands, measuring 4.5 ¢m., 10 cm,, and 12 cm., in length. In the sinallest of
these speimens, a few of the discs of the tables are described as bearing . short 'spines.
The only specimen in this batch, dissected, contained one Polian vesicle and one
Stone canal, free for about one-third of its length; in the two larger specimens, the
anterior end of the body iz much thinne; and more transparent than the rest of the
body, but Bedford dougts that this is a specific character and feels that it might be
‘due to the method of killing,

Recorded localities.—Semper (loc. cit., page 78) stabtes thab this is n common ana
widely distributed species, ranging in its distribution from [Zanzibar to Auvstralia and
the Sandwich Islands. Its distribution ranges-generally over-the Indian Ocean, Eagt
Indies, Australia and the Pacific Iglands. Pearson (loc. cit., page 201) records one
specimen from Aripu Reef and one specimen from the northern part of the Gulf of
Mannar. Bedford {(loc. eit., 1899, page 146) has recorded this species from Lifu,

957-1—"1
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Loyslty Islands and Koehler and Vaney (loc. cit., page 11) from the laccadive
Islands, Kabusa Island in the Mergui' Archipelago, the Andaman ' Island and the

and Shingle Island in the Gulf of Mannar, are represented.

_ Specimens in the collection.—There are four specimens of this species in the
reference collection and one specimen exhibited in the Gallery.

1. Reference Collection :

(i) Two specimens—Lwocality ; Shingle Island, 125.—Both specimens are dark
brownish, hard and rigid, with & tough, leathery integument which is somewhad
coarsely wrinked and folded. "The specimens are in a rather wrinkled and contracted
wtate and both of them have eviscerated, the Cuverian organs and respiratory trees
having been rejected out of the specimens. The papillae and pedicels appear more or
less similar owing to their contracted state, but the ventral pedicels are seen to be more
numerous and closely crowded than the dorsal ones. One of the specimens * is longer
and thinner, while the other is comparatively shorter and thicker

Measurements : () of the longer specimen :
Length of the body: 241 mm.
Width of the body at the middle: 21 mm.
(b) of the shorter and thicker specimen :
Length of the body: 144 mm.
Width of the body at the middle : 32 mm.

The voided out contents (present in the container) contains the dirty greyish
. white thread-like fubes of the Cuverian orgsns.

(i) One small specimen' (probably a young epecimen): Localitv: Krosadsi
‘Island, 1925. ‘ : :

The specimen is moderately dark brown (but lighter brown than the preceding
specimens), with rounded, scatbered, white spots all over the body. The specimen is
rather hard and rigid and has eviscerated. The pedicels and papillae are short and

~ badly contracted.. The tentacles are also contracted snd are dirty greyish white in
coleur. _
Measurements :  Length of the body : 1656 mim.
Width of the body at the middle : 21 mm.

_ (iii} One specimen, fairly thick, but rather contracted, posteriorly and inflated
spleriorly. Locslity : Shingle Island, September, 1948.

The specimen is pale whitish brown, unlike the preceding specimens and there
is no frace of distinct white spots. The specimen is intact, and has not eviscerated. The
papillae are small cremy yellowish white, contracted and densely crowded on the ven-

- tral side, sparse and scabtered on the dorsal side which is trangversely wrinkled owing

%o the confraction of the specimen. The crown of tentacles is dark brownish; th
badly confracted. e €y are

Measurements : Length of the body: 146 mm.
Width of the body at the middle: 41 mm,

IT. Gallery Collection™

, (iv) One specimen: Liocality : Krusadai Island, in the Gulf of Mannar,
Thig specimen is Taded dirfy grevish white and has the tentacles well expanded. The

pedicels snd papillae are well extended, and are more numerons and closely crowded

than on the dosal side. ’

Persian Gul?. In the Madras Museum collection, specimiens from Krusadsi Island



* Measurements :

Holothuria pardalis,
Holothuria pardalis,
Holothuria pardalis,
Holothuria parfialia,

Holothuria pardalis,
Holothuria pardalis

Holothuria pardalis,
Holothuria pordalis,

Holothuria pardalis,
Holothuria pardalia,

Holothuria pardelis,
Holothuria pardelis,
Holothuria pardalis,
‘Holothuria mfdafis,

Holothuria pardalis,

This is a widely distributed species in the Indo-Pacific
this species usually live in cavities in dead coral.

of the pecies of Holothurig found in the Krusadai
» length of nearly 15 cms.
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Length of the body: 174 mm.

Width of the body at the middle : 85 mm.
Holothuria pardalis Selenka.
" Figure 15.
Selenka, Beitrage zur Anatomlcu Systematik der Holothunen,
1867, p. 336.

Koebler, Echinodermes de la haie d° Amboine Rev. Suisse
Zool., +. III, 1895, p. 283.

Koehler, Echinodermes desiles de ia Sonde (Mem Soc. Zool.
France, 1895, p. 384). -

Whittelegge, The Echinodermata Funafuti, (Mem. Austral.
Museum, TII, 1896, p. 161).

Lampert, Die von Dr. Stublmann in .ei;: Jahren, 1888 dan
1889, an cer  Ostkuste Afrikas gesammelten Holo-
thurien, Mitt. Mus. Hamburg, XI1II, 1898, p. 52.

Bedford, Report on the Holothurians collected by M.J. Stanley,
Gardiner at Funafuti and Rotuma (Proc. Zool. Soc.
London, 1898, p. 839),

Ludwig,'Echinodermen des Sansibargebiei:ea (Abh. 8Benck. Ges.,
XXI, 1899, p. 559.).

Bedford, “Holothurians”, A. Willey’s Zoological Results, Part
I1, 1899, p. 145.

Sluiter, Die Holothurian der Siboga Expeditie, 1901, p. 12.

Voeltekov, Dievon Aldabra bis jetzt bekennte Flora and Fauna
(Abh. Senck. Ges., XXIV, 1802, p. 565).

Perrier, R., Holothuries antarcticesqu du Museum d’ Historire
Naturells de Paris, Ann. Sei. Nat., (9}, I, 1904, p. 15.

Vaney, Holothuries recueilles par M. Ch. Gravier sur la Cote
francaise des Somalis, Bull. Mus. Paris, 1905, p. 189.

Theél, ““Holothuridea ,, II, Rep. Sc¢i. Res. “H.M.8. Challen- .
ger”’, Zool., XTIV, 1886, pp. 224-225,

Koehler and Vaney, ‘“Holothuries fecuielles par I' Investi-
gator dans 1'‘0Ocean Indien*‘, Caloutta, II, 1908, p. 13,

Gravely, “Littoral Fauna of Kru sadai Island, in the Gulf of
Mansar”, Bull, Madras Government Mesuem, Natural
History, 1, No. 1, 1927, p. 164.

Region.  Specimens - of
This is the smallest and most sender

Island areas, although it attaing
It is of & pale brown colour, with somewhat indistinct

white spots.

The specimens of this apecies collected by Bedford (loc. cit., p. 145) from New
Caledonia Lave been referred to by him as belonging to the variety insignis Ludwig
of the species Holothuria pardalis. The specimens are reported to be light grey in
colcor with violet brown spots. '

257-1—Ta
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Theél (loc. cit., pp. 224~225}, - referi*ing to  the Challenger ' specimens of the

130 rom. and the colour in alcohol of this specimen is reported to be dirty brown.'

Toehler and Vaney {loc. eit., p. 13) report that the specimens examined by them :

from Andamans, Mergui and other locahtles ghow some variations in cocuration and
the pedicels are sometimes regularly arranged

Dr. Gravely (loc. cit., p. 164) describes the deposits, as examined by him in the
gpecimens from the Gulf of Mannsr as follows : the buttons are somewhat irregular
some smooth, some knobbed and some incomplete. The fables are also irregular
with the terminal ring of the spirg offen incomplete, with teeth . varying in numben
accordingly: or the spire may be still further reduced or absent, leaving only the diso
with its four perforations and spinous margin; occassmnally the spmes on the margm of
these simple discs are also obsolte. .

Theél (loc. cit., pp. 994-225) has recorded speplmens of this species as long aa

species ieported by him, records’ that some gpecimens are light greyish brown ix
colour, with a row of about ten'dark 'spots: along each dorsal ambulacrum. The
~-dorsal ambulacral appendages are said 4o bhave a-slightly conical form. Sgmetimes the
circles. of irregular buttons give the surface of the skin a granulated aspect. The

small, scattered, darea} appendages resemble, papillae.

t* - The deposits, are observed in ‘Ohe Ghallenger speclmens of this species are described
by Theel as follows -

'J.‘he tables have often then- spmo‘us discs small and annular and the aplre shghtly
reduced. ~ The buttons; collected in'groups or circles; are often very .asymmetrical,
generally pierced with six or more holes.© Sometimes only one side of them is deve-
Joped, and- they usually bear some indistinct elevations. The dorsal appendages are
sapported by slightly curved, almost _smooth rods, with the ends slightly eénlarged
and perforated, and the terrainal plates are small. The veniral pedicels have a large,

terminal end plate and bﬂatemlly symmebnca.l, perforated; tod-like plates.

Recorded localities. —--ThlB is a Wldely distrbuted species and has been recorded
from Mergui, Arakan, Andaman Islands, Cheduba Islands, besides the Gulf of Mannar.
© Its distribution range‘s from Zanzibar to New Caledonia and the Sandwich Islands.
Theen (loc cil., pp. 224-225) records thig species from Sandwich Islands, Zanzibar
(Belenka), Namgator Igands and Port Mackay (Bemper); Mozambique (Semper);
Red Sea (Semper,, Ludwlg) Nang kauri (Ludwig); Glorioso Islands (Bell).. In the
Gulf of Mannar, this gpecies has been collected from Krusadai Island, Pulli Reef and

Shingle 1sland, and many specimens from these localities are represented in the

Museun: eoflection.

- 8pecimens i the collection.—Beveral wet-preserved specimens from Shingle Island
end Krusadai Island in the Gulf of Mannar are represented in the Museum collection, une
- in the Gallery exhibited collection and the rest in the reference collection.

I'.'. Reference Collection :

(1) Five fairly large specimens and two rather small ones. TLocality: Shingle
Island, Gulf of Mannar, collected in 1924,

Tl:e scecimens are all of a pale dirty greyish brown colour, with gscatfered, indis-

tinct white spots and blotches. The papillae are in the form of pale, translucent,

- white, cylindrical, short processes. TIn addition to these, there sre numerous, closely

crowded, wart-like pedicels all over the surface. The specimens are fairly well pre-
served and in some of them the fentacles are fairly well expanded,

Messurements {of the longest specimen among the five large spectmens) :-

Length of the body: 138 mm.
Width of the body at the middle: 16 mm,



03

The ather four bpecnnena in this lot are nearly of the same size, or only very
slightly smaller. _
Measurements (of the larger of the two amall speciniens) :
Length of the body: 88 mm.
Width of the body at the middle : 14 mm.

(2) Eight rather poorly preserved, small and shrunken specimens. Tocality :
_ Shingle Isiand, Gulf of Manaar, collected in.1925.

The specimens in " thig lot are all badly distorted, rigid and pale éarthy brown
in colour. The tentacles are confracted, but the paplll.le are well seen at least in
the larger specimens. :
| Measurements  (of the largest stecimen) :

Length of the body: 113 mm.
Width of the body at the middle: 18 mm,

Measurements (of the smaller, but thicker and more robust specimen) :
Length of the body: 81 mm.
Width of the body at the middle : 18 mm.

The other specimens in this lot are all thinner and shorter.

(8) Three specimens : Localiﬁy: Krusadai Island, Gulf of M&naar, collected
in 1924, _ ' '
‘These speclmens are pale; dirty, whitish grey-brown, and are - well. preserved,
with the tentacles and papillae well expanded. oo

Measurements (of the largest specimen) : ' o

- . Length of the body: 88 mm. )
Width of the body at the mlddel 14 mm.

(4) Besides the above specimens, there aTe also numerous. other moderate to
smnil-sized specimens of Holothuria pardalw from Krusadai Island in the Gulf of Manasr,
collected in September, 1944, contained. in the Reference. Collection,  Thege are all
pale creamy brown or 'brownish-'whité in colour, and the tentacles ‘and papillae are
well expanded and clearly seen in some of these specimens. Most of the specimens
are strongly transversely wrinkled. :

Measurements (of an average specimen in this lot):
Length of the body: 100 mm.
Width of the body at the middle: 18 mm.

I1. Gallery " Collection :

(5 One specimen. Locality Shingle Island, Gulf of Manaar. This is the
largest and most well preserved specimen of this species in the Museum collection, and
the bentacles and papillae are well expanded.

Measurements : Lingth of the body: 155 mm.
Wldth of the body at the middle : 21 mm,

Holothurla scabra Jager

' FIGURE. 16.
Holothuria scabra, Jager, De Holothuriis, 1833, p. 23.
Holothuria scabra, Lampert, Die Scewalzen, 1885, p. 69.
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Holothuria scubra, Theél, “Holothuridea,, 1I, Rep Sei, Res, “H.M.8. Challenger,
Zoology, XIV, 1886, p. 234.
Holothuria scabra, Bluiter, Die Holothurien der Siboga Expeditie, 1901, p. 11,

Holothuira scabra, Sluiter, Holothurien, in: Semon, Zool. Forschung-sreisen in
Australien, 1894, p. 103. '

Holothuria scabra, Sluiter, Die Holothurien Sammiung des Musuems zu Amsterdam
{Bijdr. Dierk, XVII, 1894, p. 78.

Holcthuria gallensis, Pearson, in Herdman‘s Pear] Oyster Rpts., 1903, pp.
203—204, pl. iii figs. 46 to 50.

Holothuria gallensis, Konningsberger, Tripang, en Tripangvisscherij in Neder-
landsch-Indic (Med. Planientuin, Java, LXXI, 1904,
p- 52,

Holothuia galle sis, Koehler and Vaney, “Holothﬁries recui ellespar 1’ Investi-

gator dans I’Ocean Indien”, Calcutta, II, 1908, p. 16,

Holothuria gallensis, Gravely, ““Littoral Fauna of Krusadai Island, in the Gulf ot
. " Manasar”. Bull. Madras Government Musuem, Natural
History, I, No. 1, 1927, p. 165.

Holothuria gailens.ia, deseribed as a new species in Pearson (Joe. cif.), is & synonym
' for Holothuria scabra.

Although thig species does mnob ordinarily attsin the length of Holothuria  aire,
yet it is much bulkier, and large specimens of this species collected from the
Pamban -area are about a foot in length and nesrly four inches in diameter. The
colour is rather variasble. The dorsal surface varies from grey to almost black, and
traversed by transverse yeilowish streaks, bub these are not so extensive iIn any of
the specimens represenf»ed in the Museum collection as in the one figured by Pearson
(oe. cit., pl. iii, fig. 46). In the smsllest specimens (sbout 5 centimeteres long),
the yellow streaks are scarcely visible, and in a slightly larger gpecimen from Kutikal
(in the Gulf of Manaar), reported by Dr. Gravely (loc. cit., p. 165), they are entirely
" sbsent and the ventral surface is much speckled with dark grey.

‘Pearson (oc. cot., p. 208) records three specimens of this species from the lagoon
inside the Reef, Galle Coast, Ceylon (Lengths: 930 mm., 150 mm., and 70 mm.).

There are twenty tenta.cles,-. and in the specimens from Ceylon examined by
Pearson, only the 20 tentacular ampullae are reported to have been present, the
tentacles themselves having been lost.

Tte body iz divided inko s distincé dorsal and ventral surface. The dorssl surface °
_is black or dark grey and is crossed by numerous conspicuous transverse yeliow streaks.”

- The pattern, however, varies somewhat in different specimens, the yellow streaks in
the smallest ones not being very evident. On the ventral surface, the colour is light
yellow, mottled all over with small grey pabches.

The smbulacral appendages consist of papillae both on the dorsal and ventral
surfaces. On the dorsal surface there are small papillae, which are very thickly
sea¥iered and inconspicuous. The appendages on the ventral surface are much mors
namerons: and are easily distinguished because each one is generslly situated in the
centre of a dark grey patch. These appendages which are mostly retracted in pre-
served specimens, aré evidently true pedicels. They have only a small terminal plate,
and they are strengthened by spicules smula.r to those found in the general integu-
ment.

The month is ventral, and is surrounded by a small crown of paplllae There are no
anal teeth. C o da

ke
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The deposits closely agree with those described by Pearson forf Ceylon spcimena,
The deposits consist of two kinds: (1) closely packed tables having, in the older
specimens, a large, central hole and about eight smaller peripheral holes. This is
surinounted by a spire heving four upright bars. The spire terminates in a round
toj', having numerous spines; and (2) knobbed buttons, having generally three pairs -
of hoes. These buttons have normally two knobs, and three pairs of perforations, but
in the smasller specimens, many of them are longer, with raore numerous knobs and
perforations, the knobs being less regularly dispoed.

The tables are large, with two rows of teeth on the terminal ring of the spire.
Pearson {loc. cit., p. 203) reports that the tables in the smallest specimens are much
better developed than in the older onmes, but this difference ig not very evident in the
Pamban specimens, -

The buttons in the youngest specimens have about five pairs of holes, whilgh
there in the older specimens invariably have only three. :

The calcareous ring is simple, like that of any tropical member of the family.
Holothuriidae (= Aspidochirotae). There are two long Polian vesicles. No stone
canals are seen.

" Holothuria scabra seems to prefer the same type of habitat ag that of Holothuria
afra, and they are offen found -together although as s rulej Holothuria scabre id
much less abundant in the Pamban area, arcund Krusadai Island.

Holothurig scabra is sufficiently common especially around the Ceylon Ceast to be
of commercial importance for being wused for the preparation of ‘‘ Trepang ”’. On
account of its mottled appearances, it has often been confused with Holothuria marmorate
from which, however, it differs in many respects. The yellow transverse stripes on
the dorsal gurface and the mottling on the veniral surface are very characteristic of
Holothuria scabra, '

Recorded localities.—This species has ben recorded from several siabions in the
Indo-Pacific Region covered by the Siboga. Expedition, from the lagoon inside the
Reef on the Galle Coast, Ceylon (Pearson), from the Andeman Isands and the Mergui
Archipelago (Koehler and Vaney) and from around Eruosadai Island in the Gulf of

Manaar (Gravely).
Spe'cz.-m,ens in the collection :
I. Reference Collection :

(1) Two specimens: Locality : Krusadai Island in the Gulf of Manaar,
1925.

Both the specimens are faded almost uniformly dirty greyish white, The
surface is covered by numerous wart-like papillac which are more numerous and
closely crowded on the ventral purface. The surface (especially the dorsal surface is

ly traneversely wrinkled. The integument iz thick and leathery and the tentacles
are contracted in both the specimens. The body is somewhat flattened.

Measurements ; (i) of the larger specimen :

Length of the body : 172 mm.

Width of the body ¥ the middle: 63 mm.
(ii) of the smaller specimen :

Length of the body : 142 mm,

Width of the body at the middie: 71 wmm.
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7 (2) One small speclmen Locahty Krusadal Island ‘In the Gulf of Manaar,
September, 1944, E

' The specimen is bleached almost completely and ; umformly greyish whlte av
the dorsal surface and creamy white on the ventral surface. 'fhe papillae are wart
like processes strongly developed and more numerous and crowded on the paler ventral,
swrface, The tentaclea are conuacted and the integument is tough and Ieathery The
* body is only slightly wrinkled transversely about the middle.

Measurements :  Tiength of the body: 122 mm. .
' Width of the body at the middle: 43 mm.

II. Geallery Collection ;

(3) One very large and -bulky specimen is mounted and exhibited in . the
‘Gallery. FLocality : Gulf of Manaar. This is by far the largest and bulkiest specimen
in the collection. The dorsal surface is dull smoky grey and shows traces of the
transverse yellowish whife bands dlstlnctly The ventral surfa.ce is whitish, w1th the
ctowded, wart-like papillae.’ '

Measuremants : Length of the body: 222 mm.
* Width of the body at the middle : 163 mm.

. The circumference of the body of this specimen in the middle is 285 mm.,
or nearly a foot. The fransverse yéllowish whité streaks are rather interrupted.

Holothuria vagabunda Selenka.’ : : N
FIGURE 17

Holothuria vagabunda, Selenka, Bietrage zur Anatomic und Systematik der Holo-
thurien, 1867, pl. 334, p. xix, figs. 75 and 76.

Holothiria vaqabunda, Be]] Report on the Zonloglca] Collectiors of the Voyage of
. . “H. M. 8. Alert,”” 1884, p. 509.

Holothuria vagabunda, Koehler Echinodermes de ‘la bate d’ Amboina (Rev Suisse
: Zool., t. IIT, 1895, p. 284.

Holothuria ﬁagabu.nda, Koehler, Eeh'nodermesdes Tlesde la Sonde (Mem, Soc
Zool. France, 1895, p. 383.)

Holothuria vagabunda,. Whittlegge, The Echinodermata of Funafutl (Mem. Australs
Mus., T1T, 1896, p 161}.

Holothuria mgaﬁunda, Ludwig, Echinodermen des. anmba.tgobletcs (Abh. Senc-
: kenberg Ges,, XXT, 1899, p. 558).

Holothuria mgabumia, Bedford, ““‘Holothuriens””, A. Willey’ Zoologjcal B-esults; -
- Part TI, 1899, p. 145 pl xviii.

Holothuria vagabunda,l 'Bedfnrd Report .on 1hP Holothunans collected by M. Ji
. Stanley Gardiner at Funafuti and PCotuma Proc
Zool. Soc, London, 1898, p. 842.

Holothuria vagabunda, Sluiter, Die HOlothurien der Siboga-Expeditie,. 1901, p. 12.

Holothuria vagabunda, Semper, “I—Iolo‘huum , Reisen im Archipel der Philippinen
(2), I, (Weis- baden 1868), p. 81, .

Holothuria vagabunda, Pearson, -Report on the Holothuroidea tollected by Prof,
' ' Herdman at Ceylon, in 1902. Report on the Ceylon
Pearl Oyster Tisheries, Part I, Supplementary

Report, V, 1903, p. 201,
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1" Holothuria mgubuda Konningeberges, Tmpngm Tripapgvissoaerij in Nederland-
.. sch-Indje - (Ma& thentum Jan LXXI, 1004
~Pp. 80, pl. viii)..

Holothuria vagabunda, Theél, ‘‘Holothuridea”, Part II, Rep.Sci. Res., H.M.B.
“Challenger’’, Zool. XIV, 1886, pp. 180, 218,

Holothuria vagaburda, Koehler and Vancy, “Holothuries recueilles par | Investi-
gator dans 1’ Ocean Indien”, Caleutta, II,
1908, p. 17.

This is & widely distributed species and is represented in the Museum collection
by cue spocimen from Tubicorin and one from Kutikal, Rameswaram, in the Gul of
Manaar, paé has not been previously recorded by Dr. Gravely in his ** Littoral Fauna
of Krusadal Island, in the Gulf of Manaar’’, Bulletin of the Madras Govemment
Museum, 1 No. 1, 1927,

This species attains a fairly large size. Pearson {loc. eit., p. 201), reports one speclmen
of this species from the lagoon inside the Reef, Galle, Ceylon. Its Iength s recorded
&g 180 mm. The coouration of this species varies from greyish white to marcen, more.
or lesa derk. The pedicels have a more reddish colour than the general ground celour,
in the specimens of large size from the Persian Gulf, examined by Koehlr and Vapey,
the dJorsal gurface is freckled or speckled with dark bands, elongaled loangitadinslly.

Koehler and Vaney further report (loc. cit., p. 17) that the specimens examinegd
by them from the Andamans, Laccadives, etc., vary in length between 40 and 140 mm.,
and their colouration is reported to vary from greylsh white to maroon, more or
less dark. The pedmels are said to have a more reddish colonr than the genera.i ground
‘colour. .

The smbulacral sppendages consist of pedicels. Theél (loe. eif., pp. 188, 1’:8}
is uncertam ag to the exact nature of the ambuiacral asppemdages - on the - ders}
surface. He states that they may be considered either as pedicels or paplllae Some
of them have a more or less obviously conical formi and resemble papillse, while
others are more cylindrical ; a closer examination reveals that the former are devoid
of a true sucking disc, have the terminal plate very rudimentary and the walls
gtrengthened by numerous spinous transverse rods, while the latter have a =inall,
though distinet; sucking disk. a much larger termmal plate and comparatively few
eupporting rods; these rods are only concentrated around the berminal plate. and are:
not distributed over & greater ares as is the case in the papillae, and, like those
in the ventral pedicels they generally resemble elongated plates, with two mare or
less incomplete rows of perforations or bilaterally symmetrical, fenestrated, mere op
less elongated plates. ' '

Theé! further reports that in all the gpccimens examined by hin in the Challeriger
collections from the various localities (se¢ under “Reccrded localities’'t the ambulacral
appendages appesr to be of nearly cqual size on the dorssl and veatral surfaces: but the
ventral ones are cylindrical, and the dorsal more pspilliform. The ﬂmtral ches are
regorted to have a well developed termival plate and bilaterally symime'rial perforsted
supporting plates; the dorsal are anid to bave & rudimentary terminal plate nnd nwneroup
simple spinous or slighfly branchsd or even perforated rods. Besidss, the ventral apren,
dages are always more numerous than the dorsal. In the forms examined by Theél the
dorsel appendages are described as forming & transition between pedicels and frue papiilae,
Yhes making 1t rather difficult to draw a distinction between them. The cclour of the
Challenger specimens is reporbed to vary fiom dark brown to light reddith brown. The
Cuvena.n organs are strongly developed in this qpecles and repqrted ta be of 3 vialeb op
reddish colour.

The dorsal ambulacral appendages are of two kinds, namely, pedicels and papullae
Tle ventral appendages sare slightly' more numereus than the dorsal ones. Mhe
ambulacral dppendages appear to bé of nearly equal size on the dorsal and ventnl
surfaccs, but the ventral ones are cylindrical, and the dorsal more papilliform.

257-1—8



4, There are sbout eighteen tentacles.:” A single madreporic cansl is reported. - The-
polian vesicles are said to range from one to three in number. The Cuverian organs
are reported to be strongly developed in this species and are of a violet or reddish ,
brown colour. - ' : . '

The deposits conaigt of tables and buttons. The tables are usuvally not with
very large disks, and with the spire ferminating in eight to ten teeth placed around
$he npearly circular aperture in ity top. Scattered amopg these common tables others
are found  wnth their gpires much more tapering towards the apex which becomes
very nurrow and comparatively insignificant. The disks of the tables are often uneven
in the margins and even spinose, but there are many disks to be found which have the
margins rounded, smooth sngd slightly undulating. The buttons ara of the usual shape,
generally with six boles, but it js not unusual to find them with eight apertures,
especially in’ the papillae. The dorsal pedicels slone have supporting rods which are
spinous and tapered towards the ends. The disks and tables are sometimes not very
well developed, sometimes round or angular, with a large central hole, and several
geripherst  ones, and their margin is often uneven.

Bedford (in Willey's Zoological Results, loc. cit., 1899, p. 145) records two sman
specimens of this species from Lifu, Loyalty Islands measuring 41 mm. and 922 mm.
in length, respectively. Bedford reports that the deposits in these specimens agree
with the typical pattern described by Theél for this species in his Challenger Reporss.
The disks of the tables are reporied to vary from 0.1 mm. to 0.4 mm. in diameter,
and ‘the spire 15 also said to vary in length considerably. The tables with small disks .
fare provided, as a rule, with a short, thick, spire, while in the larger tablets, the spire i T
narrower and longer and rarely mwore than one fransverse bar can bo seen: The cerown
is observed to nearly always carry eight teeth and some of the smal! (isks are said to be 3
uneven or even spinous in the margin. The buttons are reported to be sometimes some- Y
what irregular. The Cuverian organs are described as large and whitigsh in the spirit- S
pregervad specimens reperbed by Bedford.. -

Bedford also refers o two more specimens from Lifu, Loyalty Islands. 10.5 cm. _ .
and 5.1 cin. in length, which he thinks are also probably referable to this species. »
But slight variations in the deposits were observed in these specimens.. The deposits -
in these specimens differed from those in the typical forms in that the tables did not
vary much in size, the disk was smooth, uneven or spinous and the crown bore 10-12
teeth which were generally irregular. - One of these specimens was reported to contain
one very laxrge Polian vesicle, one free Stone canal and Cuverian organs.

‘Recorded localities.—This is- a widely distributed species and has been recorded
trony distantly separated localities by various authors.” Pearson (oc. cit., p. 201) has
cited the geographical distribution of this species as ranging over. East Africa, Indian ,_
Qcean, Fast Indies, Hong Kong and the Pdcific Islands. XKoehler and Vaney (loc. cit.,. -
. 17) have recorded specimens of this species from the Andaman Islands, Persian.... ., .
Gulf, Grande Coco Tsland and the Laccadive Islands. Bedford (loc. cit., p. 145) records "
it fom Lifu, Loyalty Islands and Theél, in his Challenger Reporte (loc. cit. pp. 180, 218}
records it from Tongatabu (Friendly Islands), Samboangen (Philippine Islands) and
Fiji Islands. Pearson (loc. cit., p. 201) reports one specimen of this species from
the lagocn inside the Reef, Galle, Ceylon; its length is recorded as 180 mm.

Theél (I cil., p. 21D cites the ful'oving localities as representing: the range of
distribution of Holothuria vagabunda:—

: Sandwich Islinds and Society Islands (Selenka); Philippine Islands, Mae
Keen's Islands, Sunda Islands, Mozambique and Aden (Sempér); Zanzibar (Selenka);
Javs (Selenka, Ludwig); Navigator Islands (Semper, Linudwig); Nicobar Islands sand
Hong Xong (Ludwig); Dorros Iland (Bell); Uslen (Brand¥); Bowen (Ludwig).
Moreover, Theel reports that the Godeffrov Museum has spectmens of this species
frem the following localifies : Tahiti, Massua, Xooa, Fiji Islands, Rockhampton and
New Britain. . . . "
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Semiper (loc. cit., p.. 81) adds the following to the list of eollection gites recorded
for this species. ‘Samao . Telands (Graffe), Mac Keen B Islands. Phlhppmes Sundh
Islands and Mozambique (Berlin Museum). : e o

- Specimens in the collection.—Two specimens are represented in the Museum’s
reference collection. - Both are short, thick and” robustly- built,. with a -thick-, "toilgh
integument. : Rl :

() One specimen. ILocality: XKutikal, Rameswaram. The spec:tmen is dnll
greyish brown and strongly transversely wrinkled and furrowed

Measurementa : L L _
Length of the body: 81 mm. o : L
Width of the body in the middle: 34 mm. . '

(i) One specimen. Locality : Tuticorin. The specimen is dull .ashy grey snd
deeply furrowed transversely, but not so closely as in the preceding specimen. The
specimen has been cut right through, longitudinally, perhaps for a study of the internal

organs,
Measurements : )
Length of the body: 120 mm. -
Width of the body at the middle: 38 mm.

Holothuria marmorata (Jiger),
Figuee 18.
Bohadschia marmorata,, Jsger, de Holothuriis, 1883, p. 18.
Holothuria marmorata, Lampert, Die Seewalzen, 1885, p. 86.

Holothuria marmorata, Semper, “Holothurien” Reisen im Archipel der Phlllpplnen
(2) I, (Weis- baden), 1868,

Holothuria brandtii, Selenks, Beitrage, zur Anatomie und Systematik de;r
Holothurien, 1867 and 1868.

Holothuria marmorgta, Sluiter, Die Holothurien der Siboga.- Expeditie, 1901, p. 12.

Holothuria marmorate, Theédl, “Holothuridea”, Part II, Rep.Sci. Res., “H.M.S.
Challenger”, Zoology, X1V, 1868, pp. 180, 218.

Holothuria marmorata, Pearson, Report on the -Holothuroidea collected by Prof.
Herdman at Ceylon, in 1962, Report on the Ceylon

Pearl Oyater Fisherics Pt. I, Supplementary Report
V, 1903, p. 201.

This species is represented in the Museum Collection by a single specl:men collectod
from Rameswaram, and has mnot been previously recorded in the earlier Bulletine of
this Musenm dealing with the littoral Holothurlans of Krusadar Islands and Pambm
areas or with the Madras Beach fauba.

This species seems to be a fairly widely distributed one in the Indo Pacific Region
and its distrihution seems to range from the Philippine and Fiji Islands in the Eugt to
Mauritins and Caroline Islands in the Wesb, .

Theél bases his description of this species on a ‘gpecimen from Mauritive in the
* Challenger '’ collections, The colour in the living conditien is described as auburn
eir the dorsal gurface with some large spots or bands of yellowish white colour and
vellowish white on the ventral surface. Pearson (loc. cit.,) .referring to a.specimen
collected from the lagoon inside the Reef on the Galle Coast in Ceylon describes ita
colour in spirit as being dark brown with ‘a violet tinge on the ventral surface, and
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in doreal warfape sa being lighten, especisily st the postensor .end. . The coloyr on the
dorsel surfave i Baid i be got smiform, but the Ceylon speenen is. reported 4o bm
dewoict of the striped and spotied appesrance that in vharseteristic 'of the wpeoies;

- .k Xypiewl specimnens wheu fresh, » lange,’ darker violet spot may be found here
#0d thete, evapecially siong tie sifes of the body, within a light yellowish space, The
ambulacral appendages have the form of cylindrical pedicels, scaitered all over tha
body the skin being considerably darker at the base of each pedicel. The pedicels,
Arowever mre mualier on 4he drosal surface. These pedicels are supported by a well
developed twrminal plése end nuwmercus Yranmverse reds. Schttered smong the dorsal
pedicels, other ambulacral sppendages are often found which are slightly larger than
the dorsal pedicels themselves and are of a more conical form end may be regarded as
pupillse. These papillae are suppoited by a good number of rods, but their teroinal
plates are very much reduced. .According %o Selenka, the ambulacral appendages are
devoid of supporting rods. "

The rodettes m the body wall are wostly very incompletely developed, eithen
reseinbling simpte X-shaped bodies or oval grains with incisions ut their middle, or
founded grainz with or withodt perforations, or even rods with a series of ronmdied
prowninences on each side. ' : S

i3

A single Polian vesicle and madreporic canal are present, The anbetior portion of
the interradical pieces of the calcareous ring is rounded and. ¥mob-like. Ouverian organs
are well Jeveloped. ) : ' - -

The snus is pentagonal or stellate and is surrounded by five groups of -papiliae,
each group consisting of five papillae. .

Pearson (log. cit., p. 202} referring to the specimen of this species from Ceylon,
1eperts that this species is very similar in mosb respects to Holothuria fenusssime. How-
ever, it is said to differ glightly from that species in the nature of the deposits, the
soicules Dot dichotomising to wuch an extent, but having rsther the sppearance of
perforated granules. The papillse around the anue are also reported fo be more pro-
minent than in H. tenuissima. But since the similarities are verv close, in spite of
these differences, Pesrson feels that they may prove to be varieties of one and the same
Fpecies, ' -

Recorded localittes.-—This species is widely distributed in the Indo-Pacific Region
generally. Theél (loc. c¥t., p. 202) records this species Irom Philippine Islands
(Semper), Nicobar Yslands {(Semper), Java (Selenka). Celebes (Jiger). Fin Islands
(Semper), Amboina (Ludwig), Geelvink Bay at New Gunia (Ludwig), Mauritiue
(Haacke and Lmdwig), Bonin Islands (Bemper), Caroline Islandg (Brandt), in his

““ Challenger ”* Reports.

Pearson (#0¢. 0it.), records one specimen of this species from the lagoon inside the
Reef in Galle, Ceylon in the Gulf of Mansar and the single specimen of this species
represented in the Madras Museum collection is from Rameswaram in the Gulf of
Manaar. _

Specinvvens in the oolledtion —(One wot-preserved speciroen is represented in the
Museumn’s Reference Collection. TLocality : Rameswaram, in the Gulf of Manaar.

. The wpecisan is blesched and faded into a dirty greyish white colour and is
“closely snd sbromgly transversely wrinkled amd the surface consequently presents a
woarse and roughly tuberculated appesrance. The integument 18 thick. tough, coarse
svd leathery. The specimen has been partly slit oven longitudinally on the ventral
side, probably to facilitate study of the internal parts. The pedicels are contracted and
‘are smaller and more closely crowded on the dorsal side. A fine, thread-like median
’lohgitudinal groove extends from the mouth to the anus on the dorsal surface. The
‘anus is distinctly star-shaped (or stellate) in appearance. -

The boly it rather shert, bread and thickly built.
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-~ Misagurements ;- Length of the body: 100 m.m. |
- Widsh of the body in the middle ; 48 mm.

Family STICHOPODIDAE,

The members of this family possess long, tentacular ampullae and sn  extensive
xete mirabile involving the left respiratory tree, but there are two gonadial tufts, one
%o each side of the dorsal mesentery. '

Genugs Stichopus Brandt,

This is the main genus of this family., The species of Stichopus are large,
sonspicaous, warty sea cucumbers, mostly .of the warmer waters, with a warty or
papillate dorsal surface and s flattened, creeping sale, bearing three bands of loco-
metory podia. In this genus, there are two bundles of genital tubes, one on each eide
of the dorsal mesentery. "There are about eighteen o twenty tentacles. The body is
quardrangulsr. The ambulacral papillae are placed on warts which are usuallv arranged
m longitudinal rows. ‘The belly (i.e., the ventral surface) is flattened, mostly with
three well defined rows of tube feet (podia). Two tufts of genital follicles sxe found
on the mesenterium. o _ _ i _ o -

The ambulacral appendages are 1n the shape of pedicels and papillae; the former
are arranged in three more or less distingt longitudinal series on the,,.vent._rﬂ '_ '“mﬁ?l
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and the latter mostly situated on the tops of the lasger ot smallet pretuberences,” form-
ing rows along the dorsal ambulacra, or scattered all over the dorsal surface. The anus’
in devoid of calecareous teeth. (C-shaped deposits are often present in the peristome,

. A single species, Stichopus chloronotus. is represented in the Museum collection,
by specimens from Rameswaram and Kutikal in the Gulf of Manaar srea. :

Stichopus chiloronotus Brandt,
FioorE 19.

Stichopus cMoronotus, Brandt, Prodrom, etc., 1835, p. 50.

Stichopus chloronotus, Brandt, V.E., Selenks,zfw.z,17, 1867 p. 315318, pl.
xvii, figs. 20—24; pl. xviii, fig. 25.

Stichopus chloronotus, Ludwig, H. Sitzb. k. Akad. d. Wiss., Berlin, No. 54 (1887),
p- 1224; pl. xv, fig. 4. . '

Stichopus chloronotus, Shiiter, C. Plgl., Natuurk., Tijd., v. Ned. Ind. (1887), Bd.
47, p. 195.

Stichopus chloronotus, Lampert, K., Zool., Jahrb., Sy st., Bd iv, 1889, p. 815,

Stichopus chloronotus, Semper, “Holothurien”, Reizen im. Archipel der
Philippinen  (2), I, (Weisbaden), 1888, p. 275.

Stichopus chloronotus, Bedford, Willey's Zoological Results, Part. 11, 1899, p. 160

Stichopus chloronotus, Koehler, Echinodermes de la baie d’Amboine. (Rev.
Suisse Zool., t. ITT 1895, p. 285))

Stichopus chloronotus, Kochler, Behinodermes des. Yiles de Ja Sonde {Mem. Soo,
. Zool, France, 1895, p. 385).

Stichopus chloronotus, Sluiter, Die Holothurien der Siboga Expeditie, 1901, p.31.

Stichopus chloronotus, Theel, “Holothuridea”, Part II, Rep. Sei. Res. “H.MS.
. Challenger”, Zoo- logy, XIV, 1886, pp. 150—160
snd 189--190; pi. vil. ige. a—8.
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Stichopus oMoranotus, Peamon, Report on the *.Hoio'b!mrmdea co}lecbedbyProf
- Herdman at Ceylon, Ceylon: Pearl Oystor Fisherios
Report, Part I, Supplementa,ry Report, V, 1604,

P 204. i

.-. Stichopus. chloronotus, Gardiner, Fauna and Geography of the Mald_ive and
rio e Laccadive Archipelago, I, 1904, p. 339..

Stichopus choloronotus, Koningsberger, Tripang en Tripangviss cherij (Med:-
Plantentium, Java, LXXI, 1904, p. 42).

Stichopus chloronotys, Koehler and Vaﬁéy, «Holothuries recu- eilles par I'Investi--
: - : gator dans 1'Ocean Indien”’, Calcutta 11, 1908, p. 23.

w Stichopus chloronotus,  Gravely, ‘Littoral Fauna of Krusadai Island in the Gulf '
o ‘of Manaar”, Bull, Madras Government Museum,-'
. o Natural Hmtory,I No. 1, 1927 P- 165,

Thm is » widely distributed specles and has been recorded from various locahtles -
hx the Indo-Pacific Region, and in the Gulf of Manaar area, specimens of this speclel
have been collected from Kutikal and Rameswaram.

- This apecies may be readily dlatlngmshed from all the other species of Holothurians
from the Pamban area represented in the Museum collection by its two dorsal double-
rows and lateral single rows of large, conical tubercles, and by the presence of finely
tapered, C-shaped spicules, which are characteristic of this species.

Thaél (loc. cib.; p. 159), referring to the °* Challenger '* specimens, reports that
the cotuur of this species is normally olive brown. Koehler and Vaney (loc. est., p. 23),..
however, referring to specimens he had examined from the Andamans, states that the
colouration of this species in different specimens is very variable. Some of them are
described as being greenish, others yellowish, and still others whitish. Their lengths
are reported to range from 45 mm. fo 180 mm. Most of the specimens present, on the
dorsal radios, large papillae disposed in two more or less alternating rows, while on
the lateral aradii, only a single row of these protuberences are reported to be present.
Koehier and Vaney have recorded specimens of this speciegs from Port Blair and the
Andaman Islands.

Theél {loc. cit,, p. 159) reporta that the colour of this species m life is rormally
olive brown, but this is subject fo variation. The fentacles are twenty in number.
The mouth is gurrounded by a crown of papillae. The dorsal smbulacral appendages
are in the shape of conical warts or protuberences arranged in a double alternating
row along each side of the body as well as along the dorsal ambulacra; their arrange-

ment in & double row is more distinct in the dorsal ambulacra than on the sides. The

odd interambulacrum and those of the sides of the body are naked. The ventral pedi-
cels are crowded and their arrangement in longitudinal series is not said to be clear
in the contracted specimens reported by Theel in his ‘’Challenger” B_eporﬁa. A single
madreporic canal and three Folian vesicles are present, :

The twenty tentacles, the papillae being placed on rather promment conical warts,.
forming a double row along each dorsal ambulacrum, and a zig-zag or double alterna--
ting row along each side of the body .are characterlstlc features of this species. -

The deposits consists of numerous C-shaped bodles; in addiion, tables are also-
present; besides, Theel (loc. cit., p. 159) reports that he has observed a very few
mcomplete rosettes or dlchotomously branched bodies which were abgent in the typical
specimens examined by Selenka and others. Dr. Gravely (loc. cit., p. 165) mentions
that in the preparation made from the Gulf of Manaar specimens, such bodies were-
Tound to be numerous. The spire of the tables terminates in eight to twelve teeth.
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The pedicels contain spmous rods which are mostly enlarged and perforated a$
$heir middle. The dursal appendages are also strengthened by numecsus curved, snaple
or branched rods. The presence of the rosettes is pointed oub as being the only differ-
ence from the condition in the typical forms. Theel feels that posslbl they are
. peculiar to the specimens from the concerned Stations referred to in the ‘* Challenger
Reports, or they might have escaped the previous observers on account of their scarcity.

Pearson (loc. cit., page 204), also records one specimen of this species from Eask
Cheval Paar, 53 fathoms deep. The length is noted ag 140 mm. This specimen
{reporter] by Pearson from Ceylon) agrees very closely with Theel’s descripfion. There

, howevér, only 19 tentacles in the Ceylon specifnen recorded by Pearson. There
are four longitudinal series of protuberences on the dorsum, the two dorsal series being
double, while the two ventral series have a more or less zig-zag arrangemept. The
pedicels are described as being irregularly distributed over the ventral surface. Pro-
fessor lierdman’s notes state that the body was of a dark green colour when alive.

Pearson (loc. cit., pages 204-205); also records a distinct variety of this species,
namely Stichopus chloronotus var. fuscus from Pearl Banks. Gulf of Manaar. He
has described this ag a new variety, based on three spectmens taken from a depth of
9-26 tathows at Pear! Banks. The lengﬁhs are reported to be respectively 170 mm.,
200 min., and 110 mm. The mouth is surrounded by a crown of papillae. The
nuamber of tentacles is reported to be different in each specimen (eighteen in the
largest, fourteen in the next and sixteen in the smallest). But in the two smaller
specunens it is probable that some tentacles are retracted. '

Your irregular rows of protuberences are reported o be present—one row along
each side of the body. In this it differs from the typical form of Stichopus chloronotus,
which has two double rows on the dorsal surface. The pedicels are irregularly
‘scattered uu the ventral surface showing a slight indication of forming three rows.

" The deposits are said to agree with those of Stichopus chloronofus s. str., except
that the C-shaped deposits are very scarce. y
The gpecimens of thig variety in spirit are reported to be very much darker in
coloar than the spirit specimens of Stichopus chloronotus s. str., former being of =
Hark chocolate brown colour.

Pearsont feels that the differences:between these specimens and the typical form
of Sitchopus chloronotus justify the formation of a new varieby.

Recorded localities.—Thig is a widely distributed species and has heen recorded
from various localities in the Pacific Islands, Indian Ocean from East Africa to Malay
“Penmsula, Andaman Islands, Port Blair in the Andamans, Lifu, Loyalty Islands and
from Kutikal and Rameswaram in the Gulf of Mannar.

Theel tloc. cit., p. 159) records some specimens from Friendly Islands and Fiji

 Islands. In addition, the following locality records have been cited for this species :

Zaozibar (Selenka), Querimba and Mozambique (Semper), Indian Ocean (Ludwig),
Mauritive (Haecke, Ludwig). Macassar (Ludwig), Lugunor and Guahan (Brandt),
Sandwich Islands (Selenka), Pulo Tikul, Nicobar Islands, Pelew Islands, Molucea
Tslands, Navigator and Fiji Islands (according to Semper), Darros Islands (Bell).

In addition, Theel reports many specimens from'-_ unknown localities. In addition -
to ihe C-shaped depocits and tables, Theel has observed some very suattered, incomjlete
rossttes in these specimens.

Specimnens in the collection.—Several web-preserved specimens sre represenﬁed in
the Museum collection, Most of them are collected from Rameswaram, in the Gulf
of Manaar, where this species appears to be fairly common especially in the roft, sandy
bottom of the ghallow Iagoons in and around Rameswaram Island. Of these specimens,
two are exhibited in the Gallery and the rema.lnlng are contalned n the Reference

Collection.
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Two specimens, Locality : Rameswarsm, Gulf of Mansar. The: specimens ars
wniformly dirty whitish grey. The large, button-like conical tubereles on the dorsal
surface and sides of the hody are conspicuous and the ventral surfaze is coarsely cuvered
with numerous, close-get, minute papillae, and the surface ag a hole is conapicuously
%ransversely furrowed. The tentacles are ratber contracted.

Measurements.—(i) of the Jarger specimen :
Length of the body: 102 mm.
Width of the body at the middle: 82 mm.
Height of the body at the middle: 19 mm.

(if) of the smaller specimen : = -

.Length of the body : T4 mm.

Width of the body at the middle ;- 30 mm.
Height of the body at the middle : 14 mm.

. Reference Collection :
{1) 8ix ﬁpecimena, wet-preserved. Locality : Rgmeawmm, Gult of Mansar.

+. The speclmens are uniformly greyish brown. TFive of these were collected in
4085, while the remaining one wae collected in 1943.

The large, conicsl tnbercles on the back and sides of the body are conspicnous
and the entire surface is strongly transversely furrowed. The ventral surface is formed
into a welldsfined, Rattend sole, bearing numerons, cosely. crowded papillae. The
specimens vary in size, length and in the preporakions of their lengths so their widths.

Measarments (i} of the longest specimen : -
Tiength of the body: 104 mm.
Width of the body at the middle: 25 mm.
Height of the body at the middle : 15 mm.

(i} of the broadest specimen :
Length of the body : 88 mm.
Width of the body at the middle : 3§ mm,
Height of the body at the middle : 90 mm.

(ii) of the shortest specimen :
Length of the body : 59 mm.
Width of the body at the middle: 94 mm.
Height of the body at the middle : 15 mm.

(2) One small specimen, wet-preserved. Locality : Kuitkal, Gulf of ﬁanur,
1925, . |

The specimen is brownish grev and rather contracted. The tentaclss on the
.back and sides of body are rather contracted and flattened in this specimen. '

Mesagurements: TLength of the body: 51 mm.
With of the body at the middle: 18 mm.
Height of the body at the middle : 20 mm.
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ORDER MOLPADONIA

The Molpadonia are mostly stout, relatively smooth sea cucumbers of some size,
with ilie posterior region usually narrowed to sirulate a tail, containing the elongated
cloaca and bearing the anus at its tip. The terminal anterior end forms a flat, circular
disk provided with fifteen (ten in one genus) digitate tentacles, simple or with fingers,
The tentacles usually have free tentacular ampullae. Radial water vascular canals are
present, bul podia are lacking, except in  Gephyrothuria, in - which a few, widely
spaced, very slender papillae occur on the mid-dorsal interradiuz. The radial canals
terminate posteriorly in small anal papillae. Respriatory treeg are present. The gonad
occurs as two tufts of simple or branched tubules. Because of the lack of podia, the
Molpadonia and the Apoda atre known as apodous Holothurians.

Family MOLFPADIDAE

The tentacles are simple, unbranched or digitate, Bo'dy tapering posteriorly intp
a narrow, longer or shorter caudal partion.  The deposits ave of various shapes.
Anchors of a strange shape and appearance very seldom ocer. ¢ Wheels”” are never
present.

‘he main genus of the family is Molpadie and the single wunidentified species
represented ia the Museum collection belongs to this genus.

Genus Molpadia Cuvier 1817; Semper 1888,
(= Ak_yroderma).
(=Trochostoma).

The members of this genus possess a well developed candate region. This genus
15 characterized by the form of the tentacular digits ; these occur as one to three side
paws and o large, unpaired terminal finger. Retractor muscles are present.  The
calcareous ring is provided with five bipartite posterior prolongations. The tentacles
are twelve to fifteen in number and are branched and digitate. The calcareous deposits
are in the form of knobbed or spinous, perforated, roundish button-like discs.

A single unidentified specimen labelled Molpadia sp. was represented in the
"Museum collection, bnt this specimen is nnfortunately not now traceable in the
eollection.

ORDER APODA

The Apoda are Holothurians with a cylindrical or fusiform body and totally devoid
of podia, except for the tentacles., They are modified, vermiforma Holothurians with
rough or warty surface. The tentacles, ten to twenty, or even more in number, are
" simple, digitate or pinnate; shortened, pinnate tentacles grade into the digitate type.
- Tentacular ampullae are wanting, and the tentacular canals spring directly from the
water vascular ring; there are no radial canals, In correlation with the vermiform
shape of the body, the loops of the digestive tract are much reduced or even almos$
wanting.  There are no respiratory trees. The gonad consists of one pair of more or
less bramning tubules that are often hermaphrodite. Anchor and Wheel spicules are
characteristic of this Order. :

.- The single species of this order represented in the Museum collection belongs to the
family Synaptidae, which is included in the Suborder Apneumona.

SUBORDER APNEUMONA

~ The respiratory trees are absent. Ciliated cups, atbached to the mesenteries are
present, TRadial ambulacral vessels are ahsent.

257-1—9
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Family SYNAPTIDAE

In this family there are no ‘“ Wheel '’ or sigmoid ossicles and the tentacles are
always more or less pinnate or digitate. Anchor spicules with uanchor plates are
conspicuous in the thin body wall. Members of this family are often ‘excessively elon-
gated, and when fully extended, may reach lengths of two or three feet. The hody
is cylindrical. Only a single genus, Synapta, is represented in the Museum collection.

Genus Synapta Eschsoltz.

The tentacles are ten to twenty-five in mumber, digitate or pinnate, but their number
is usually Iimited to fifteen. The deposits consist of anchors, anchor plates and
miliary granules. In htis genus, there is found immediately behind the calcraeous ring
another supporting ring. called the cartilaginous ring, composed of dense connective
tigsue. Members of this genus are hermaphrodlte Thls genus includes worm-like
Holothurians characterized by thepresence of ‘* Anchor * spicules in the gkin and ten
to twenty-five finger-like or feather-like tentacles.

Ounly a éingle gpecies of this genus, namely, Synapte recta, collected from the
Pamban area in the Gulf of Manaar, is represented in the Museum collection.

Synapia recta Semper.
" Fioure 20.

Syna_'pta recta, Semper, ‘‘Holothurien”, Reisen Archipel. der Philippinen (2) I(Wei-
shaden. 1868), p. 14, pl. IV, figs. 2 and 3.

Synapta rects, Theél, ‘“Holothuridea”, II, Rep. Sei. Res. “HM.S. Challenger’
Zoology® XIV, 1886, p. 24.

Synapte recta, Sluiter, ‘Fauua des Java-Merres”, Nat. Tij. v. Ned. Indie, XLVII,
18817,

Synapta recte, Bedford, Holothurians, A. Willey’s Zoological Results, Part II,
: 1899,

Synapta recta, Pearson, Report on the Holothuroidea callected by Prof. Herdman,
Ceylon, Ceylon QOyster Fisheries Report, Part T Supplement-
ary Report V, 1904, p. 186, pl. i, fig. 1.

Synapta rects, Gravely, “Littoral Faune of Krusadai Ielana in the Gulf of
Manaar”’, Bull. Madras Government Museum,, Natural History,
I, No. 1, 1927, p. 168,

This species was origmally represented in the Museum collection by a single speci-
men collected from Pamban, which was found under the Pamban Bridge and referred
to by Dr. F.H. Gravely in his acconnt of the Echinodermata of Krusadai Ysland (loc.
cit., 1927, p. 168). Subsequently more gpecimens of the same species have been.
collected from Pamban, Pamban Bridge, Rameswaram and Madras and these are now
contained n ithe Museum collection. The distribution of this species had been origi-
nally recorded as Java, Ceylon and Bohol, but the occurrence of the species in Pamban,
Rameswaram and Madras has therefore gince extended its recorded range of distribution.
to the East Coast of South Indis and to the Gulf of Manaar area in Sonth India also.
The specimens of this species collected from Pamban are slender, purplish creatures.
about 60 mm. in length and very active when slive.  Smaller, similar specimens are
abundant at Rameswaram.

Pearson {(loc. cit., p. 186) records eight specimens of this gpecies from the outer
part of Yard Cave, Trincomalee (Station XXVI), at a depth of 2—8 fathoms. Their
lengths are reported to-range from 15 mm. to 85 mm., and the smaller specimens are
evidently in a contracted condition. \ )



Fig. 4. Cocumaria conjugens Semper,
{x 10).

Fig. 5. Cucumaria frauenfeldi Ludwig,
{X 5).



Fig. 7. Thyone mirabilis Ludwig.




Fig. 8. Actinocucumis typica Ludwig.
{= Actinocucumis difficilis Beil).

Fig. 9. Pentacta quadrangalaris (Lesson).



Fig. 10. Psolus complanatus Semper. £3
(X 6).

Fig. 11. Phyllophorus dubia (Bedford).




Fig. 12, Holothuria atra Jiger.

Fig. 13. Holothuria lubrica Selenka.



Fig. 15, Holothuria pardalis Sclenka.



Fig. 16. Holothuria scabra Jiger,

Fig. 17. Holothuria vagabunda Selenka.



Fig. 18. Holothutia marmorata {Jiger).



Fig. 19, Stichopus chloronotus Brandt.



Fig. 20. Synapta recta Semper.

(x 6.
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These specimens were reported as living among sponge branches. The colour, when
alive, is described as purplish or siriped lilac on a white ground. The five rays of the
body are marked by five narrow white bands. . The region between these rays is marked
with numeroug delicate lilac stripes forming a pattern which is variable in different
individonals. The tentacles have been observed to be used for progression and are
flattened for about two-thirds of their lengths from the apex.

Thete are thirteen tentacles present, each having ninefeen digits. There are about
eighteen polian vesicles, six being larger, and the rest smaller. There is ane madreporic
<canal. The alimentary canal is looped.

The deposits in the Ceylon and Pamban specimens of this specles seem to agree
with Sluiter's figures. Pearson has found, however, that some of the Anchor plafes
differ from the usual form in having smooth holes. There are also present in the skin
numerous miliary granules which are arranged in groups of six or seven, having typi-
gally ons central granule, surrounded by numeous granules in a circle. Pearson states
that this specieg (Synapte siriate) appears to be very closely allied to Synapta recie and
Synapte indivisa, but it has since been established that Synapta siriata is a synonym
for Synapta recta

Theél (loc. cit., p. 24}, reporting on the ‘* Challenger ' specimens of this species,
includes this species in the group of Synaptids having thirteen tentacles, and describes
the tentacles as bearing very short digits. A cartilaginous ring is present, with holes
posteriorly. Theel also reports, in the ‘‘ Challenger '~ specimens, nine long and three
to four shorter Polian yesicles. A snigle madreporic canal is also reporfed to be present
in these specimens. The deposits are said to resemble fthose of Synapte indivise closely.
fThe Anchor arms are smaller, smooth, holes. The miliary granules are described ad

-three large and some smaller, smooth holes. The miliary granules are described ad

being resette shaped. This species (Synapte recla) is especially distinguished by the
Entestine not forming convolutions.

Bemper (loc. cit., p. 14) reﬁorting on the specimens collected from Bohol in the
Fhilippine Archipelago at a depth of 6—8 fathoms, describes this species as possessing
thirteen feathery tentacles which have very short stalks. Their side branches appear
%o be very short and in spirit specimens they are reported to appear as small tubercles.
"The colour is described as dark violet and finely atriped with yellowish white,

Semper remarks that thig is the only Philippine species of Synapta without a twisted
gut, The gut runs a straight course and is attached throughout its length by the dorsal
mesenferium  Nine comparatively very long Polian vesicles and three to four smaller
ones are alro reported to be present in these specimens from the Philippines. The holes
{perforations) of the calcareous ring are at the hind margin of the same.

Bedford (loc. c¢it., p. 142) reports one specimen of this species from off China
Biraits, New Guinea, 4 centimetres long and with tentacles up to 12 mm. in length;
its colonr is described as being °* speckled ”” when alive. This specimen is reported to
correspond exactly with Semiper’s original description and figures. In fresh condition’
thirteen tentacles were counted. The colour psitern is said to consist of alternate light
and dark greyish longitudinal bands, thickly speckled with whitish spots.

Recorded localities :—Yard Cave, Trincomalee, Ceylon ; Bohol, Philippine Islands -
Off China 8traits, New Guinea; Pamban, Pamban Bridge and Rameswaram in the Gulf
of Manaar, South India. .

Specimens in the collection.—There are numerous small, spirit-preservéd specimensy
in the Reference Collection, collected from under the Pamban Bridge, Pamban, in the

Gulf of Manaar. The specimens are all fragile, worm-like, with a thin, sac-like body
wall,

Some of the'specime,ns are small, pale brownish in colour and are barely more than
an irch or an inch and a half in length, These are probably young specimens.
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The larger, adult specimens are greyish brown or dull purplish grey in alcobol.

The Jargest specimen measures 185 mm. in length and 15 mm. in width at the
middle of the body. The tentacles are clearly seen in this specimen, although rather
badly contracted. The body wall is thin and membranous for the most part, but it is
mwore tough and rigid in the anterior one-third of the length of the body where the body

rather narrow and contracted and the surface is full of ftransverse wrinkles and
furrows. The specimen is dull greyish.

In addition to the above specimens, there are a few similar, but smaller dull
purplish grey or blackish grey specimens in the Reference Collection, from Madras,
labelled as ‘* Synapta sp.’”’ but these also appear to belong to the same species, Synapta
recti.

CLASS ECHINOIDEA

The Echinoida are Kchinoderms of globose, ovoid or discoidal shape with a marked,
pentamerous or secondarily bilateral symmetry, oriented with the oral surface down-
ward, provided with two to five, mostly five, gonads, and covered with spines borne
cn an endoskeletal shell or test which is usnally rigid and composed of closely fitted
calcareous plates arranged in twenty meridional rows (ten ambulacral and ten inter-
arabulaeral) of which the former are pierced with pores for the passage of the tube
feet or podia.

The Echinoids are exclusively marine animals adapied fo an existence on hte ses
bottom. They include the animals commonly known as sea urchins, heart urching
and sand dollars. : -

The FEchinoids are subdivided 111’60 two dlstlnct groups or subclasses—the Regular
Echinoids (Regularia or Endocyclica) and the Irregular Echinoids (Irregularia or Eso-
eyclica). The former, which comprises the Regular sea urchins, are typically of globose
fmapc and -usually more or less flattened at the poles, but somé are oval and the anus
is sitnated centray on the aboral surface. In the Irregular Echinoids, which com- -
prise the Heart urchins, Cake urchins, 8and dollars, ebc., the periproct including the
arus hag moved out of the centre of the aboral surface and most of them show a
decided tendency towards a secondary bilateral symmetry.

SUBCLASS REGULARIA (—ENDOCYCLICA)

Tn ihis Subclass, which comprises the Regular Echinoids or sea urchins in the
gtrict sense, the test generally has a rounded profile and is pentamerously symmetri-
cal, with regularly alternating ambulacra and interambulacra, the peristome and the
periproct occupy central positions at the oral -and aboral poles respectively, and the
periproct is encircled hy the apical system of plates.

ORDER AULODONTA

This and the succeeding Order, the Stricdonta under this Subclass include the
most typical of the Regular Sea urchins. The coronal plates do not continue on to
the peristvmne where plates of the ambulacral system are represented only by the
ten buccal plates. Gills are present. Globiferous pedicellariae are lacking, but the
other three types are well represented. The epiphyses in the Aristotle’s Lantern are small
and do not meet above the tooth, leaving a large, open space in each pyramid and
the teeth lack keels. Small auricles are present on the perignathic girdle.

The two species of this Order represented in the Museum collectino belong fo

the fami'y Diadematidae, which is the most important and best known of the Aulodent .
families, comprising forms which live mostly in the littoral and sub-littoral zones.
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Family DIADEMATIDAE

This family is distinguished by the slender, fragile, hollow spines, often very
long, armed with whorls of minute teeth. These sea urchins are generally of large
gize and purple or black in colour, sometimes with spots or streaks of a bnlliant blue
eolour along thz aboral ambulacra. In some genera the spines are very long and are
reported fo be poisonous.

The two species represented in the Museum collection belong to the genera
Astropyge and Echinothria,

(Genus Astropyga Gray.

The test is large and flattened and the elongated genital plates render the aboral
central part star-Like in appearance. A depressed spineless, interambulacral area extends
frora each genital plate towards the ambitus and this area bifurcates. These naked areas
are marked by bright blue spots.

The primary spines are relatively short, rough and almost solid. The actinal surface
bears normal primary tubercles. The poriferous areas become wider at the peristome.

The test of Astropyge iz thin, with the plates loosely conrnected, so that the whole
test s more or less flexible. The test is greatly depressed. The interambulacra are
often sunken far below the convex ambulacra near the abactinal pole. The spines
rarely atlain a length equal to half the diameter of the test. The coronal plateg of
the actinal surface and near the ambitus are deeply pitted when seen from the inside
ot the test, the pits corresponding to the primary tubercles.

-Only a single species of this genus; Astropyga radiata, which is widely distributed
in the Indo-Pacific Region, is represented in the Museum collection.
Astropyga radiata (Leske).
Figores 21 AND 22,
Cidaris radiata, Leske, 1778, Add. ad Klein, p. 52.
Astropyga radiata, Gray, Ann. Phil, XXVI, 1825, p. 426.
Astropyga  mossambica, Peters, 1855, Abhandl., Akad, Berlin, 1854, fig. 1.

Astropyga radiata, Agassiz, A, “Revision of the Echini”, Cat. Mus. Comp.
Zoology, Harvard, No. VII, 187274, p. 420; II, plt
xxiv, fig. 40,

Astropyge rodiate, Bell, Report on the Echinoderms (other than Holothurians)
collected by Dr, Willey, in Willey’s Zoological Results,
Part II, (Cambridge, 1899), p. 135. (dstropyga elastica
and Astropyga radiata). .

Astropyga vediate, Clark, TLL.,A Catalogue of the Recent Sea Urchins (Echinoides)
in the Collection of the British Museum, 1925, p. 46.

Astropyga radiata, Agassiz, Report of the Scientific Results of the Voyage of
“HM.S. Challenger”, Zoology, III, 1880, p. 70,
Plate Xa, figs. 8 and 9. : .

Astropyge radiota, Meijere, Siboga Expeditie, Echinoides, Livr. XIV, 1904, p. 56.

Astropyga - radiata, Duncan, “On the Anatomy of the Ambulacra of the
: : Rocent Diadematodea”, Journ. Linn. Soc. London,
XI1X, p. 107.

Astropyga  radiata, Koohler, Echinodermes recuielles par M. Korotnev sux,
iles de la Sonde, Mem. Soc. Zool. France; 1895, p. 412.
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Astropyga  radiata, Preffer, Ostafr.kanische . Echiniden, ges von Dr. Stuhlmann,
Mittheil, Naturh. Mus. Hamburg, XIII, p. 46.

Astropyga radiatqg, Echinodermen von Ternate (ges von Kukenthal), Abhandl.
: Senckenb. Naturf. Gesellsoh., XXV, p. 83. '

Astropyge  radiate, Doderlein, Bericht ub. die v. Semon ges. Echinoidea, Semon.
Zool. Forschungsr., V, Jan. Denkschr., VIII, p. 57,(699).

Astropyga radiats, Hyman, The Invertebrata, Echinodermata, 1955, p. 521,

This is a widely distributed species in the Indo-Pacific Region and has been
recorded both from the Pacific and Indian Oceans. The test is strongly flattened.
The peristome ig small, somewhat depressed, and with moderately deep, broad, actinal
slits, The peristomial membrane is strengthened by closely packed rectangular or
irregularly elliptical plates. The entire actinal part of the test is covered by tubercles
of uniform gize, forming closely arranged verbical and transverse rows. The columns
of primary fubercles on the actinal surface are parallel with the margin of the ambulac-

Turm.

The outline of the test as seen from above iz pentagonal. There are two rows of
primary tubercles, extending to the ambitus, of uniform size, somewhat smaller than
the primary rows of the interambulacra. The whole abactinal part of the test is flas.
The proiferous zone is broadest, about two-thirds the distance from the ambitus to
the abactinal system, tapering rapidly to the apex, but growing very gradually narr-
ower from the ambitus on the actinal surface, being very slightly petaloid near the
peristome. '

In the interambulacral spaces, the whale of the abactinal part of the test is

occupied by the broad, bare, forking band, separated from the proifercus zone by one
principal vertical row of secondaries exfending to the abactinal system, this primary

row being flanked interiorly, near the abactinal system by a short, parallel row of

secondaries, and by an interior row of small tubercles near the ambitus.

The corona] plates are narrow and elongafe.  The tubercles of both ambulacral
and niterambulacral aress are small, very distinctly crenulated with a broad, flab,
scrobicular circle, sharply marked, and slightly raised above the general level of the
test. The spines are extremely slender and short, compared to the great diameter
of the test in the other species of this family. They are either uniformly coloured or
variegated by transverse bands of a lighter colour. The sbactinal system( (i.e., the
apical systemn) is large; the anal plates are elongate and triangular. The madreporic
genital plate is slightly larger than the others. The genital openings are close to the
apex, separated by narrow, rectangular, ocular plates adjoining the large, snal ares.

In young specimens, the ambulacra are quite swollen near the edge and the out-
line is more or less pentagonal. The actinal part of the test is not so strongly flattened,
nor is it thickly covered by tubercles as in adult specimens. The actinostome (peris-
torwe) is very large in proportion to the diameter of the test. The -proiferous zone is
of uniforrn width, the tubercles being proportionately much larger. The pits extend-
ing along the sides of the bare, median interambulacral space are well marked.

The columns of primary #ubercles on the actinal surface are parsllel with the
margin of the ambulacrum.

The colour of this species, when alive, iz subject to considerable variation.
Typically, the colour is whitish green, mixed with reddish brown. The ansal system,
genitsl plates and the bare median intersmbulacra are reddish, with & row of sky-
blue spots placed in the pits of the coronal plates. lfTumerous similar spots are also
found on the actinal membrane. The spines are reddish brown, ringed with greenish
white, The dried specimens vary from a nearly uniform, greenish white tegt, to »

vhiform dirty viole? colour.
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 Specimens of this specics from the Hawaiian lsland show a very striking coloura-
tion, being reddish white and red, much brighter and more showy than in the speci-
mens from the Indian Ocean. A specimen from the Andsmans reported by Clark,
(loc. cit., p. 46) is reported to have the test of a deep red colour typical of Astropyge
radiata, but the specimens are banded with pale green and red. Specimens from the
eastern coast of Africa are said to be usnally quite dark. A specimer from Mauritius
reported by Clark (loc. cit., p. 46) is said to be greenish yellow, with no indication
of red. Clark (loc. cit., p 46) also reports that a specimen from Seychelles taken by
the Alert Expedition is the largest in the British Musenm collection and is said fo

measure 165 mm. in diameter.

Meijere (loc. cit., p. 56) reports that among the specimens of this species from
the Siboga Expedition Collection, examined by him, not even a single one was & full
grown specimen. All of them are reported to be rather very small ranging from 10 to
90 mm. in diameter. The rows of primary tubercles in these specimens are said to
proceed up to the peristome. They diminish gradually in size and the secondary
tubercles found between them are very scanty, The peristome is reported to be pro-
porticnately large in comparison with the diameter of the test in these young gpeci-
mens. The peristome of & specimen 21 mm. broad is cited as being 9 mm. in diameter,
and the pristome of another specimen (from Banda) 16 mm. in diameter is cited as
being 7 mm. in dismeter, The colouration of these specimens is also reported to be
variable, In the specimen from Banda, reported by Meijere (foc. cit., p. 56), the
middle interambulacral sres (on the apical side) which is demarcated by the eye apots

is white while the other parts are red.

ed from the Loyalty Islands (Bell, loc. cit., p. 135).

This species has also been record
erly locality than has as yet been recorded for this

Bell reports that this is s more west
‘gpecies, '

Specimens in the collection. —Two specimens preserved in alcohol. Locality : From
off Nagapattinam.

The specimens are rather large, with whitish tests and purplish, or ‘purplish
white spines, most of which have fallen off from the tests, The gpines are long and
slender, and many of them are purplish with white tips. The test is large, rather
fiattened. The actinal surface (i.e., the oral surface) is flat. The peristome 1s placed
in a deeply depressed (concavely sunken) ares in the centre of the actinal surface.
On the abactinal ade, the ambulacral areas are rather raised and separated- by the
somewhat depressed interambulacral spaces, which are occupied by the bare, broad,
forking bands. On the actinal side, the jaws of the lantern are seen clearly pro-
truding from the mouth as a conical gtructure. The primary tubercles, disposed in
rows, sll over the test both on the ambulacral and interambulacral areas are white,
distinetly crenulated, with a broad, flat, sharply marked, scrobicular circle, slightly
raised above the general level of the test.

As the spines have mostly dropped off from the actinal surface in the present
specimens, the spines appear more numerous and close-set on the abactinal surface in
the present specimens. -

This iz one of the largest of the regular ses urchins inhabiting the coastal waters
on the Fast Coast of Peninsular India, but appears to be rather rare.

Measurements : Diameter of the test at the ambitus: 118 mm.
Height of the fest: 49 mm.
The average length of a primary epine is about 26 mm.

Both specimens measure more or less the same dimensions.
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Genus Echnothrlx Peters

This genus is somewha.t mtnermedlate between Dwdema and Asiropyga in its
characters. The test is firm, flattened and moderately stout.. There are larger
tubercles instead of the larger: tubercles of uniform size typical of Astropyga, 'I‘he
amnbulacra differ from those of Astropyge in having many verbical rows of very small
tubercles instead of the larger tubercles of uniform size typical of Astropyga. The
ambulacra are also much broader near the abactinal system where they  become
petalold. The poriferous zone is. -broad and the pores are arranged as in Astropyga.
Large spines are confined to the broad interambulacra, and the narrow ambulacrs
bear only five spines, elongated aborally and capable of 1nﬂieting severe wounds. The
spines of the sea urchins of this genus are often beautifully banded. At first sight
the spines of the two areas appear quite different, but the difference is only in their
gize —— those of the narrow ambulacra being fine. elongated, silk-like spines, while
thuse of the broad interambulacra are large, verticillate or longitudinally striated,
But they are nob as hollow as in Diadema. The anal system s strongly protected ab
the base Ly plates, ag in Astropyga ' S

The primary spines are rough and hollow, There are no spines on the bucecal
plates. The ambulacra bear numerous secondaries above the ambitus and are wide
apactinally than in the mid zone.

~ The abactinal system resemblés that of Astropyga, bunt the.'pla.t-ee are not quits
so elongate. There is no bare, forked median interambulacral &pace as in Astropyga.

Two species of thls genus, namely, Echmothm celamaris and Echinothrir diadema
are common and are widely distributed in the Indo-West Pacific Region.

Of these, only cne species, Echinothriz calamans, is represented in the - Mpseum
eolleetlon by a specimen collected from Tuticorin.

Echinothrix calamaris (Pallas).
Figurr 23

Hohinus calamaris, Pallas, Spic, Zool. Lfasc. 1774, 10, p. 81,

 Echinothriz car’.amans, Agaamz, A., “Revision of the Echini* Cat, Mus. Comp.
. Zool., Hervard No. VII, 1872—74, pt. 1, 1873;
pb. 119——120 o

Echinothriz oa!amaris, Aga.sslz, . “Revision of the Echini* Cat. Mus. Comp.
: : . Zpol., Harward, No. VIII, 1872—74, pt, III, p.
;. 413; pl IIT a. figs. 1—2; pl. XXXV, figs. 10—]5.

Bchinothriz caIamrie, Agasslz, Report of the Scientific Results of the Voyage
' R . ‘of “H.M.8. Challenger”, Zoology, 111, 1880, p, 67.

Echinothria emamarir, Th. Studer, “Gazelle”, Echiniden, Monastb- Ak
Wissensch., Berlin, 1880, p. 868.

Echinothriz eahmdﬁe, Temson : Woods, “On the habits of some  Australian
Fechini”’, Proe. Linn. Soc New South Wales, V, p. 195,

Echinothriz calamaris, Duncan and Sladen, “On the Anatoy of the Ambulacra of
-+ wthe'Recent dematidae™, Journ, Linn. London, Zoology,
Yo s O XEX, pe Desord) and p. 106.

Echinothriz  colamaris, Puncan, < On the perignathic girdle of Echinoidea”,
Journ. Linn. 8o London, Zoology, XIX, p. 262 Desorz).

.....

Echinothriz  calomaris, Loven, “The Linnaean species of Echi- noidea” Bin. Kgl
. %renbk Vet. Ak Handl., III, 4, 1887, p.137. E.
wdema)

T J B
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Behinpthriz calamaris, Von Martens, Eochinodermen aus Neu-— QGuines
Sitzungsber, Gesa. Nai. Fr. Berlin, 1889, p. 184

Behinothriz  calamaria, Koeohler, “Echinodermes des iles de al Sonde’™, Mem. Boo.
Zool. France, 1896, p. €11, (E. Degori),

Bokinothriz calamagris, Bluiter, Die Echiniden, Sammlung des Muscums mu
: Amsterdam, Bijdragen tot de ., Dierg XVII, 1804, p. 68..

Echinothriz calamaris, Ludwig, Echinodermen des Bansib arg- bietes, ges w.
YOELTZKOW, Abhand, S8onck. naturf, Gesellsch., XXI
p,. 5831 (E. Desors).

Behinothnz calaomarss, Pleffur, Echinodermen von Ternate Abh. Senckend
naturf, Gesellse, XXV p. 83.

Behin theiz calamaris, Whitelegge, The Ecinodermata of Funafuti, Austy, Mus.,
ITE Atoll Funafuti, p. 2, p. 156,

Ehinothriz calamarls, Doderlein, Bericht ub. die von gesamm. Echinoidea in

Semon’s Zoo, Forschungsr. V. Jan Denkschr.,, VIII,
Mem. 1902, p . 56 (6898).

Bchinothriz calomaris, Anderson, Rep. Mar. Burvey of India. 1898—1899, p. 13.

Eehinothriz calameris, Bell, Fauna and Geography of the Maldive and Lacoadive
Archipelagoes, p. 230. (F. Desors).

Bcbinothriz calomards, Meijere, Siboga-Expeditie, Eohinoides, Livr. XIV, 1004,
: p. 51,

. Bokinothriz colamaris, Clark, H.L, “Catalogne of the Recent Sea Urchine
L _ (Echinoidea) in the Colleotion of the British
Museum, 1925, p. 44. :

Bchinothriz calomords, CQlark, A.H., “Echinoderms from tho Marshall Islands™,

Proo. United Statee National Museum, Vol. 102,
1952, p. 269. -

EBchinothriz calamaris, Hyman, The Invertebrates, Echinodermata, 1958, p. 622.

This epecies 'is closely related o Echinothriz Desorii and Meijere (loc. cit., p. 51)
ia of the opinion that the two are synonymous. The intersmbulacral primary spines
are fragile, the inner cavity being more than half the diameter of the spine. Minube
Seetl: are present, covering the surface of the spines and arranged in distinctly separated
whorls. The larger spines are usually black and white, while the  ambulacral ones
are yellowish green. But in old specimens, the spines tend to become duil and black
and lose their distinctive appearance. The spines of the young specimens of this
apecies are comparatively shorter, but at the same time also proportionately much
broader, more or less spreading at the extremity, hollow throughout their entire
length, and extremely thin and delicate. The spines of older specimens frequently
retain these characteristica of the young until they atlain quite a large size. Generally,
with increasing age, the spines become comparatively more tapering and stouter, In
the interambulacral region, the bare median space extendg nearly to the ambitus.

Thero are only four primary tubercles on each coronsl plate, few secondaries and
numerous prominent miliaries. The peristomis] membrane is closely covered by large,
ealcarcons plates. 'The ambulacra are broad and the poriferous zone is of moderate
width, with from thres to four median rows of secondsry tubercles between the two
outer ones. The ambulacra nesr the abactinal systemn is s:'liightly raised, so that the
teet is elightly inflated near the ambitus, with flattened actinal surface and somewhat
aomicsl outline towards the absctinal pole, with depressed, abactinal ares. The abl._o- \
tinsi system is remarkable for the [arge size of the anal gystem, covered by s thin
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membrane, and only strengthened by » few c;aleareoua granules; a single row of plib" N
near the genital ring, and the small size of the equilaterally triangulgr genital plates,
soparated by grestly elongated ocular plates. T

The colour of the spines varies from » uniform straw colour to s ligh$ violet
colour, with four or five broad bands of a darker colour, the test and the - smbulaceal
spines being generally of » darker tint. The colouration of fthe tubercles is quite
indistinct, '

. - { S o

"The peristomial membrane se well as the anal membrane of the young ig thickly

cavered by plates. The profile of small epecimens is also more neasrly globular.

~Large adult gpecimens of this species from Mauriting in' the British Musemm
collection are said to be dull and dark-coloured, being very différent from the typi
epecimens from other Jlocalities, There is considerable variation in the colonr and
mppearance of specimens of this species from different localities. SRR
Specimens in the collection: One specimen, webt.preserved in aleohol. Loesliy :
Tholayirsinpar, Tuticorin. © T
~ The test is rather fiat, Srm and moderately thick, The spinea sare stound, longish
end tapering towsrds the tip, and beautifully cross-banded alternately with black and
white, The sbactinal wall of the test, unfortunately, is broken in the present speci-
men. The test and the ambulacral gpines are of a darker colour than the spines in
¥he inferambulacral area. The eurfasce of the epines is finely and closely serrated.
The primary tubercles are large, white, with raised scrobicular circle round the base
which ig distinctly striated (milled). The actinal surface is flattened and the abactinal
sres is depressed. There ars few secondsry ‘ubercles, but numercns prominent milisry
.ubemles are prmnt- ) . oL ‘_.-".'-‘\'\

" Meagurements : Length of an average pnmary gpine : 44 mm,
Diameter of the fest: €3 mm. :
Height of the test: 33 mm.

' ORDER BTRIODONTA

The Striodonts include mostly extinet epecies of regulsr ses urchins and -consish
of four wholly extinet families, two other families, each represented by only one living
species, and two other families, the Salenidse and Arbaciidae which contain a nom--.
ber of living geners and species. : . .

 In this Order, as in the Aulodonta, the epiphysis of the lantern are gmall, end
do nob unite ahove the teeth, but the teeth are keeled. The pergnatbic girdle gives
riss to auricles in the radisl positions and is reduced to » ridge or wall in the inter-
radii. The spines are solid, with or without a cortex, and globiferons pedicellarisn
sre genperally absent, - :

Only s single family, t‘he Btomopneunstidas, is reprea_ente_d in the Mu_se.um eolk_n-
tion by the single epecies, Siomopneustes variolarie, which is the omly living species
of the family. : .

Family STOMOPNEUSTIDAE

Thig family is characterized by the presence of a periproct of small plates, and
#n represented by only one living species, namely, S_tomopnousteg variolaris, which i
gepresented in the Musenm collection by seversl specimens from the Madras Coast an(!
from the Gulf of Msanaar area, ' ST

The testh are keeled. The prmiary tubercles tre imperforate. The smbulacral
pflies are componnd, composed of three elements, but in the median zone, every fons
or five such plates are united and overgrown by one large primary tubercls, . ...
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.- As mentioned above, this fa.mi'ly includes only a single living genvs and speci

" r R pecles,
Jmamely, Stomopneustes voriclaiis, a rather large, black or blackish viclet sea wrchin
with polyporous ambulacral plates. It is & widely distributed species and is common
‘in the littcral zone in shallow waterg in the Indo-Pacific Region.

Genus Stomopneastes Agassiz,

The test is large, stout and uearly citcular, although there is g slight tendency
Wwards obliquity in the axis of old specimens. The primary spines are long, stou$
and firely longitudinally stristed. The actinal surface is flat, the poriferous zones
becowing petaloid; while above the ambitus, it is narrow, forming three irregular
vertical lines of parallel rows of pores. The peristome is smail, the actinal slits being
scarcely marked, The primary tubercles are conspicuous. The‘re are only two principal
rows of primary tubercles, both in the ambulacral and interambulacral aress.

The aingle living species of this genus, namely, Stomopneustes variolaris, is repre-
memted in the Muoseum collection by several gpecimens, both dry and wet-preserved.
&% is one of the commonest and most familiar species of regular ses urchins found in
the littoral zones around the South Indian shores.

Stomopneustes variolaris (Lamarck),
Fiouees 24, 35 and 26.

- fchéimss wariolaris,. Lamarck, Histoire naturelle des Animauk sans Vertebr.
1816, III, p. 47,

Siomopneustes wvariolarss, Agessiz, Mem, Ech. Anat., Echinus, 1841, p. x.
' Stomopneustes variolarss, Agassiz, “Revision of -the Echini”, Cat. Mus. Comp.
' 8 Zoology, Harvard, No. VII, 18v2—74, pt. II
) p. 437, pl. iv, figs. 1—3, pl. xxiv, figs. 31—32; pl.
vi, figs. 11—11a; pl. xxxVi, figs. 2, 3. .

Wusfsa agriolaris, Tenison Woods, “The Echini of Australia”, Proec.
- : -Linn. 8oo., New South Wales, IL, 1878, p. 158,

: ﬂlmnopmuatea -mﬁolan'a, Tonison Woods, “On some New Australian Echni™
L Ibid., IV, 1880, p. 288. _ ,
Stomogmeustes variolaris, Revision of the Fossil Echini from the Tertiary Strata
S : . of Java. Notes, Leyden Museum, II, p. 73 -

mﬂwgg variolaris, Stewart, “On some structural features of Echinostrephus
molara, eto.,”, Journ. Mier. Soo., III, 1580, p. 99,

Somopneustea oariolarts, Bell, “Observations on the Charaoters of Echinoidea™,
- . IV, The Echinometridae, Proo. Zool. Soc.,

. o | Yondon, 1881, p, 425. |
o tates  variolaris, de Loriol, Echinodermes recuielles par M. V. de.
W . ' Robillard & I'lle Maurice. Mem. Boo. de Phys. et
d’hist. nat. de Geneva, XXVIII, 1883, No. 8, p. %3,

Stomopneustes variolaris, Walter, Ceylon’s Echinodermen, Jenaidche Zeitache,, f,
' - Naturw., XVIII, p. 374. o

Rlomopnenstes variolaris, Dbderlein, Echinodermen von Ceylon, Zool., Jahrb,
Abth, f. Syst., III, 1888, p. 835, R

" Bagmippmeustes wariolaris, “Bell, “Report on a Collection of Echinoderms made at
P o Tuticorin, Madras”, Proc. Zool. Boc. London, 1988,
Y S
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- Btomopneustes molam, von Martens, Echinodermen aus. Neu-Guines, Bitsb,
| Ges. naturf, Freunds, Berlin, 1889, No. 9, p. 188,
Stomopneustss variolaris, Pfeffer, Ostafrikanische Echiniden, Ges von Stuhlmann;
: - Mistheil, naturh., Mus. Hamburg, XTII, p. 46,

Stomopneustes variolaris, Sluiter, Die Echiniden Samlung des Museums su
' Bijdragen tot de Dierkunde, XVII,

. 1885, p. 9. S
Btomopneustes variolarss, Ludwig, Echinodermen des Sanslbargcbictes (ges wem
: Voelizkow), Abhandl. Benckenb, naturf. Gesellnsh.

XXI, p. 664, - .
Stomapnenstes variolaris, Anderson, “On some Indian Echinocidea”, Journ. Asiatie
: . &JB, Bﬁn,gsl, vam’ p‘ 188. . . Lol

Stomopneustes variolaris, Mortensen, Ingolf-Echinoidea, I, p. 126.
Stomopnetistes variolaris, Moijore, Biboga-Expeditie, Echinoidea, Livr., XTIV, 1904,
’ p. 87. i

Stomopneustes variolaris, Clark, H.L, Catalogus of the Recent Sea Urchins (Eoki:
: noidea), in the British Museum, 1925, p. 68.

Stomopneustes variolaris, Gravely, ‘‘Littoral Fauna of Krusadai Island, im the
: Gulf of Manaar”, Bull. Mad. Govt. Mus,, ¥,
No. 1 (Natural Histo;y}, 1927, _ :

ﬂtomo;nwusteb variolaris, Hyman, The Invertebrates, IV. thmndm-mu,m.
P. 524,

This epecies is widely distributed in the Indo-Pacific Region and is common ix

ghallow waters in the littora] zone, It has been taken both at Tuticorin and at Krosadsei,

Pamban snd Shingle Islands in the Gulf of Mansgr area. It is a rather large, black or -'I"i
violet urchin with polyporous ambulscral plases. A good series of specimens of this R

is reported as being represented in the Brisish Museum collection, and H.L, Clark
(loc. cit., p. 68), gtates that the largest of that series is from Tuticorin in Soath India and

" jmeasures 95 mm. in diameter and 50 mm. in height. The specimens also exhibit consi- -

derable variation in the character and length of their primary spines, Some specimens

have shorter and stouter spines, while others have longer and more-slender spines. The -
colour salso varies, but is usually very dark, greemish black or purplish black, or very

nearly black.

 This species has a practically rounded, sub-spherical test, with broad, ambulacral
areas and dark, purplish brown spines, much longer on one gide of the shell, than om the
Oulﬁl'. ) . .
The test ia thick, more or less irregular in outline when ssen from abave,  aocomding
%o the greater or lesser eccentricity of the axis; the auricles are very slender, somewhat
depressel. The abactinal system (apical aystem of plates) is considerably large, compac$
and thickly covered with small plates, bearing secondary tubercles. The genital and ogular
platés each carry one secondary and several small miliaries. The madreporic genital plate
is large, and the genitsl ring is narrow, with plates of wniform size.

_ The bare teaf, with the spines removed, is purplish when fresh, but when bleached,
i¥ becomes perfectly chalky white. The test is characterized by the presence of a conii-

nupus grodve extending along the vertieal suture of the plates in the median interambm.

iacral space. This groove is well marked in the ambulacral region. The coronal plstes
are high. Two principal vertical rows of primary tnbercles are present in the ambulscral

aad intersmbulacral spaces, the embulacral space being but slighily smaller then .the -

intefambulacral. The ambulacral plates are loosely covered by large secondaries andl
irregularly arrsnged miliaries, extending into the poriferous zome. The poriferons vone
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is déparstéd from the primary rows of tubercles by » vertical row of small fuberoles. Twe .
median interambulacral vertical rows of small tubercles, irregularly u'ranged _separate
ths primary rowe above the median space.

The peristome is small, and the branchial nofches (gill cuts) are modarately weil
marked. The tubercles of the actinal surface are small, but rapidly incresse in mze fo-
wards tha ambitus. The principal (i.e., primery) spines are stout, solid, tapering and
poarsely stristed longitadinslly from the prominené milled ring.

Ag slready stated, there is considerable variation im the colour of the specimens.
Typically, the colour of the spines in specimens of this species from Mauritius, Java,
Bamao, ste., is reported Lo be olive green, with purplish tips, but the colour of the epines
in Indisn specimens is normaslly very dark, greenish black, or purplish black.

The Eom'erous zone is narrow above the ambitus. It is proportionately narrower in
. woifer specimens, where, owing to the grest flattening of the actional surface, the paoriferous
zone becomes extremely petaloid, bub the number of pores in each arc iz not incressed,

‘T young specimens, the actinal part of the poriferous zone is only slightly pelaloid,
‘she arrangement of the Pcres above and below the ambitus differing only slightly.

Althongh this 18 one of the most characteristic and well defined species of régular
Echinoida, yet there is considerable variation in the colour and in the characler and
iangih of the spines. Generally, specimens in exposed situations have shorter and stouter
‘spines than those from relatively sheltered localities which tend to have longer and
.relstwely more slender spines.

Numercos ** ophicephslons "' type of pedwellancc are presend.

The clemned and bleached test of this species iz commonly sold as a marine curie, ad
-'ﬂaa shift, gtout, blackish spines are sometimes used as slate pencils. The tubereles on ﬂll

- W on which- the spmea are mounted, are iarge and conspicnous.

Spcamem in the collection :—

1. Reference Collection : There are three adult, wet-preserved specimens and one
. very tiny, wet-preserved young specimen besides many dry-preserved lests m the

" Refarence Collction,

{i) One test. {white), withoub spines.
Twocality :  Rameswaram, Shlngle Island, Gulf of Mansar.
The poriferous zones of the ambulacra and the rows of primsry, secondsry and

milisry tubercles are clearly seen. The edge of the peristomial opomng on the oral side
is uneven.

Measurements : Diameter of the test: 90 mm,
Height of the test: 45 mm.
" Diameter of the peristome: 20 mm,

(ii) One wnderata-sized specimen with the purplish black spines intact, The
‘spines are strong, gtout and tapering towards the tip, but most of them are blunt at shy
Mp. The spines at he sides of the test ere the largest. The spines on the abactinal side
#re much shorter and point downwards and oudwards. The miliary spines are slender.
The test ia purplish brown, with the tubercles whitish. The pale brownish podis are
Yensely crowded .and aremoﬁeunspmumlym onthancimdndem lihoambuhcrnl
wreas. Locality - Madras Harbour.

‘Measurements . Dismeter of the test: £8 mam,
Haoight of test: 38 am., - )
. Diameler of the peristome: 14 mm



.

. Qi) A similar, but lm:ger speclmen. with. more hnglah tapering and mome
wlmnted spives, = _

"7 Leocality : Harbour ‘Arm, Royapumm Bay, Madras, Ch.mgleput Dxdlid».
lnn lﬂ mm.
' Heamemenh! Diameter of the test: 70 mm.

: Height of the teat: 45 mm.
Dmneter of the peristome: 16 mm.

(w) Ons very smsll, wa*-preserved young specimen with the spines inhal.
Localty : Rameswaram, Shingle Island, Gulf of Manaar.

The specimen is rather pale purplish brown, with the spines shm‘l purphlh ;

‘somawhat tapering towards the tip and whitish towards the tips.
Measorements: Diameter of the test: 15 mm. ~
: Height of the test: 8 mm.
‘Diamster of the per'stome 3 rm.

'l‘ho spines on |ba absctinal side in thla specimen. sre rather shorler snd m lhu:

Migee on the oral surface and directed sideways,

Besides the above, a graded series of eight dry-preserved tests of this specle! tu!l
beache} and white, ranging from s tmy young specien to a very large, full-grown one
from Pulli Island and Shingle Island in the Gulf of Manaar, collected in 1943 are. alsq

-available in the Reference collections. These are vy, exapty shells which were washed wp
@ the beach on these Islands, Portions of the lantern, cona.lstmg of the arched ca
pisces rising from the actinal wall interiorly are persmtent in most of these des

_{v} Ons very young, small speeimen, Loca.hﬁy Pu]h Ial&nd Gulf ot ﬁmur
‘Measurements : . Diameter of the tost ; 3;; mm,
‘Height of the tesb: 18 mm. |
Diameter of ihe peristome : 13 mm,

(v:.) One shghtly larger specimen. Locahfry Pulh Island, Gulf of ‘Manaar.

B - » Meagureinenty ; Dmmeter of the test: 56 mmi.
Height of the tesb: 32 mm. -
Dismeter of the peristome: 13 mm.

Mansar.

' Mremnt- Diameter of the test: 78 mum.
Height of the test: 4§ mm'
Height of the test 48 o,

(vul) One ihghﬁy lugtr {medium-sized) speclmen. Loel-lliy Pu.l;ll
M d Manaar.
l‘lallnn'&menta Diameter of the test: 83 mm.
Height of the test: . 50 mm.

" Diameter of the peristioms¢. 29 wm.

The spines are purplish black. Some of the longer primary spineg sre lonp-

(vii) One larger (medivm-sized) specimen. Locality: Pulli Tsland, Golf of

S -
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Innhiy Bhingle Is'and, Gulf of Mansar.

Messurementa : Diameter of the test: 83 mm.
Height of the test: 49 mm.
Dismeter of the peristome
{which is shghtly broken) : 24 mm.
(x) Ono larger speclmen Locahty Shmgle Iala.nd Gulf of Manm
Meagarewisnts: Diameter of the fest: 92 mm.
Height of the tesd: 55 mm.
Dmmeter of the penstoma 25 mm.

- . . (i) One large-sized specimen, not well bleached, and pale dirby hrmm in mlouu
Yoplily : Shingle Island, Gulf of Manaar.
The apical system of piatcs is well seen in #hia'upbcimm.
 Measrrementa: Diameter of the tesh: 97 mm.
Height of the tesb: 58 mm.
Diameter of the peristome : 25 rom.

(ix] Ons epecimen, almost similsr in size %o the ebove (npeunmn f(o. tiul.

(xii) One still larger specimen. Yocality : Pulli Island, Guif of Manaar.

Measuremonts : Diameter of the test: 100 ram.
Helﬂht of the test; 57 mm.
Diameter of the peristome: 25 mm.

Tha peristome appesrs. o remsin almost constant in size . after o earhm lhgo
dihough the size of the. tevt wuay incrense as the specisuen grows older, in this quclu

Bouidea the albove specimens, there is one large, Wet-preserved specimen from Bhingle
Haland, iwo large, dry-preserved spocimens with spines intact, also from Bhingle Island,
mna one large, dry-preserved, perfectly bleached, white tegt of this species without spines,
probably from the same locality and one disarticulated Aristotle’s Lantern (masticatory
apparatus of & specimen of thia species with the individual parlg labelled—all exhibited inf
the, Gallery.

ORDER, CAMARODONTA

In this Order the spiphyses of the lanfern are enlarged and wide, and mee$ in sutare
over the foramen mnagnum, across the top of each pyramid forming & sort of bar in frond
of the tooth. The teeth are keeled. The ambulacrs sre of the diadematoid or echinoid
types or polyporous variants of these types. The spines are solid, without s cortex. The
primary tabercles are imperferate. All the four types of pedicellarias are present in
numbers, and the glohiferous type is often provided with atalked glands. The auricles of
The perignathioc girdle generally from arches over radial structures passing mio W
orons.,

In the young cpecimens, the periproct is often occupied by » large. plaie whmh i
later usually partly ebsorbed or else replaced by small plates.

_ Mosi of the eommon and more familiar regular urobms of the lliionl pone bdmg b '
Yhis Order. The emstmg species are grouped into rix families,
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Family TEMNOPLEURIDAE

In ihu fnmly. the test is more or less sculptured by plts and depressions along e
and

" wabares and on the plafes, and the plates are sutvred together by & system: of pits

tnobs. The gill cata sre niostly shallow. The members of this family are mostly Y

archins, with short, brightly coleared or brightly bandeg epines, and are limited %o h-opn‘
wal and subtropscal regions, except the Easters Pacific.

The ambulacral plates are compound, with three elements. Pits or sculpluring ere
present on the coronal plates dorsally. The ocular plates are all usnally exsert.

This large and interesting family contains the smallest of the regular Echinoidea,

and mary of the mast prilliantly eoloured forms. I'his family is reported to be represaniad

. ¥p the British Museam collection by more than (X specimens, belongmg to 38 epecies.

This family is divided into two sections or sub-families; one of which, namely, Trigo-
nocld_mnaa contsing mowtly deep water forms, characterized by sculptured tests, usnaily
of smwll size (below 20 mm. in diameter), whils the other, namely, Temnopleurinae, ean-
Bains littoral epecies (scmetimes found in waters of ccneideruble depth) whose tesin ave
0ot sculptured, a::d zre, as a rule, of moderate or large size. Of these, species belonging
#o the latter subfainily are naturally more numerous and more common and are characteri-
~ sed by great variability and diversily of form and colour. Naturally, species of this family
represented -in the collection of this Museum belong only to the latter sub-famliy, the
Temnopleurinae, and are all llttoral forma.

Bub-family TEMNOPLEURINAE

The test is not sculptured. The species of this sub-family are mostly listoral~ end
teats of moderate to large size. Two genera are included in this sub-family, namely,
ﬂ‘cmnop!eurcs and Snlmacm and both these are represented in the Mnseum collection,

The eomgmmﬁ ambuolacral pla.tes are composed of wto primaries and an intermediste =

hlp‘aﬁo while true sutoral pits are present and oﬁ-en undermine She plates.

GonnnsllmsehAgm

... 'The tesh is modentely thick, more or less oomcally ovoid ‘high, or somewhaﬁ flattened,
swsually over 50 mm. in diameter in the adulé state. The pores are irigeminate. Tha
#ubercles are crennlated, not perforate, arranged in geveral vertical rows, at the samse timm
forming regular horizontal rows. The coronal plates at the ambitus each bear 4 to 9 primary
Puberclea. The mediap interambulacral spaces are frequently bare. Angula.r pores arg
preseut at the ]uncthn of the plates.  The abactinal system of plates is prominens. Thy
sctina! systern is small, with sligh¥ indentations. The spines are fins, slender, long'ltn-

Hinally straited and shorﬁ One of the msob characteristic features of this genus is 1had -
W pits on the test are reduced to minute pores st the sutural angles of $he coronal platen |

. The auricles are often high, thm with high connecting ridges and small anrionlar
foramen. The ambulecral system is broad The profile of tho tesh of sll lpecles varien

‘tuﬂy iu’ thig genus.

Two species of this genus are repreaented i the Museum collectlon namely Salmacu
bicolor, recorded froma the Madrag Cosst, and Salmacis virgulats, ocontring on Krusadsl
#nd Bhingle Islands in the Pamban ares in the Gulf of Mansar. :

The Iatter species, Salmacis virgulats, may be readily distingnished from éhe former

fBalmacis bicolor by the fact that the spines are uniformly purplish blas, while in

Galwscis bicolo the spines are peeitily banded alternntely with white and- viole,
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Salmaeis hicolor Agassiz,

Figures 27 anD 28,

Balmacis bicolor, Agassiz, Val. Mon. Ech. Anat. Genre Echinus, 1841, p- viii.

Salmacss bicolor, Agassiz, “Revisios of tke Echiri”, Cat. Mus. Compa.{-é;tive
Zoology, Harvard, No. VII, 1872—74, Pt, III, p. 471;
Plate viii a, figs. 11—12. '

Salmacis bicolor, Agassiz, Report of the BScievtific Results of the Voysge
of “H.M.S.‘Ch:llenger", Zoology, III, 1880,p. 113

Salmaeis bicolor, Clark, H.L., Catalogue of the Recent Sea Urchins (Echinoidea)
in the Collection of British Museum, 1925, p. 84,

Salmacis bicalor, Koehler, Echino‘des, III, R.IM.S. Investigator, Indian Museum,
Calocutbta, 1927, pp. 78—890: pl. xiii, figs. 1—4 and 6—11.

Salmacis beiolor, Gravely, “Shells and other Animal Remains of the Madras
: Beach’’, Full. Madras Govt. Mus., Natura! History, V
No. 1, 1941, p.

Salmacis bicolor, Hyman, The Invertebrates, Echinodermata, 1955, p. 526.

This is the most common and familiar species of the genus Salmecis, and is widely
wigtributed in the Indian Cecean.

The best is mcderately thick. The peristome is of moderate size, decagonal and with
very slight indentutions. The abactinal system (apical system of plates) is large, with
kroad, genifal rings; the genital piates are of uni{orm size. The madreporic genital plate
s only slightly larger. The anal system is covered by & comparatively few large, polygonal
plates, carrying sihall tubercles, irvegularly arranged, with smaller ones hetween them.
The ocular plates are irregvlarly pentagonal, small, excluded from the anal system. The
.yenital plates earry a ring ol secondary tubercles near the anal system. The interambulacral
space 16 covered by tubercles of very uniform size, arranged in vertical and horizontal
rows, decreasing gradmally from the. ‘ambifus:te the abactinal pole ; the vertical rows
adjacent to the poriferous zone are slightly larger than the others, as many as twelve
vertical rows being present at the ambitus of a moderate-sized specimen messuring 50 mm.
in diameter. The coronal piates are narrow. 'The plates carry in addition to the primary
gpines an irregular horizontal row of small granules above the primary tubercles.

- In the ambulacral space, the two primary vertical rows adjacent to the pori-
ferous zohe are as large as the interambulacral primaries. The median space is filled with
from four to five irregular vertical rows of somewhat smaller tubercles. In large specimens,
the gecond inner vertical rows are frequently as large and regular as the outer row. On

s smbalssea) plaies a few granules occupy the upper part of the coronal plate.

On the actinn) (oral) gide of the test at the ambitus and below it, the tubercles
nevease rapidly 1 size, and cover the whole actinal surface cluse to the actinostoms with
. fpbereles of very uniform size arrsnged in regular, horizontal orws, bub becoming slightly,
amaller towards the peristome (actinostome). The median ambulacral tubercles, however;
iminizh gradually in size towards the actinostome..Tho porifer_‘ous zone is broad. The
Pares are large, regulariy arranged in arcs of three pairs. The spines of the best above the
ambitus are short, pointed and sicuder, and are of a grefemsh colour and banded with five
or six transverse bands of violet. The spines of the actinal surface are mpch longer and
hroader, frequertly flattened, gradually tapering and blunt at the extremity and banded
similar to the spines above the ambitus. Sometimes the spines are prettily banded in red
and yellowish green. 'ihe colour of the tesb, when dry, 18 yellowish brown. The pores at
the median junctions are small, and the horizontal sutures of the coronal plates slightly

Turrowed.
257T=t—11
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The specimens are usually about 45 te 50 mm. in diameter (test), but the largest

specimens measure 77 mia. in diavieter and 49 mm. m height. Specimens of this species.
have been collected from a wide range of localities including the Red Sea, Indian Oceam,
Mozambique, (Je}}un, Zsmboangan, Madagascar ana Zanzibar. The smallest specimen
of this species in the Brilish Museum: collection from Macclesfield Bank is described as
beig about 7 mm. in Jiameter, with the spines 7 mm. long.

There is cunsidershle variation i the colour of the specimens in this species. Clark
{ioc. cit., p. 84) cites the iustance of certain specimens of this species from Madagascor
in which the test thows no red whatever, looking more like a brightly coloured specimen
of Saimacis sphaerotdes, and lhere 18 much violet on the primary spines; the small spmes
are violet and reddish brown and the bases of the abactinal primary spines are tinged
with red. Bometines, the bases of the primary spines and the-smaller spines are.more
strongly reddish.

In Salmacis bicolor, the globiferous pedicellarise are very abundant.

Clark (loc eit.), rakes specific mention of two specimens of this species in the British
Museam collection which are from Madras and states that these are of interest, for while
one of them is a typical Salmacis bicolour, the other is almost’ as violet (or purple) and as
devoid of red as the specimnens fromd Madagascar in the British Museum collection.

In the Chalienger Reporbs, Agassiz (loc. cif., p. 113) records thas the specimens of
thia species pertaining to the Challenger Expedltlon were collected from Zarmrboangan and
were frola a depth of ten fathoms.

This species is corvmon in the Madras Harbou" and Dr. Gra.vely, (loc. ¢st.), mentions -

that when fresh the fest of this species is covered with epines characteristically banded
with purple and pale green (or yellowish green). In Salmacts bicolor, the subural grooves
on the upper part of the shell (test) are much more pranounced tha,.n in the next species,
Salmacis virgulata.

Specimens in the collection.—(1) Otie speclmen wet- preserfad, moderately small.
Locahf»y Madras Harbour.

The spines on one half of the surface of the tesb have fallen away, and. only the
spines in the other half of the test remain intect. The spines are slender, rather short,
pale yellowish white, beautifully cross-banded with purple. The tubercles sre arranged
in regular vertical rov's. 'The gpines above the ambitus are rather short while the spines
of Wie actinal {oral surfece are much longer.

Measurements : Diameter of the test: 43 mm.
Height of the ftest: 29 mm.
Diameter of the peristome: 9 mm :
Average length of the spines on the actinal surface: 14 mm.
i Average length of the spines shove the agbiins;: 1¢-mm. . -
(ii) A smaller {(younger), wet-preserved specimen.
Liocality : Madras.
Spines are persfstent ifhroughout the surface of ‘the test. The colour of the spines

is fadkq itto- dall gréyuih Whﬁl‘é and the violet cross-banding is much faded and orﬂy
famtly visibic :

MeaSurements S DR RN
Diameter of the test: 25 min,
Height of the test: 15 mm.
Diameter. of the peristom: 6 mm. .
Average length of the spines just below the ambitus: 11 mm.
Average length of the spines above the ambitus: 8 mm,

e

e~
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(1ii) One epccimen, web-préserved. Locality : Ernnur, obtained from the Fisheriss
‘Biological ‘Supply Station, Enour. L o .
The spines i s spectruen have almost completely fallen away. The test is
gieyish brown with the anhulacral avéas appearing as double coppery reddish brown
vertical radial zones.
Measurements :
Diameter of the best : 52 mm,
Heigh' of the test: 35 mm,
Diameter of the peristome : 12 mom.

(iv) One slightly smaller (young) specimen, Locality : Ennur, obtained from the
Ennur Figheries Biological Supply Station, Ennur.

This epésimen hes more of the spines intact on the abactinal dide ahove the
fubitus than the previous specimen, but the spines have completely fallen away on the
aotinal surface. The spines are pinkish violet for about 5 mm, of their length over the
basal portion and become yellowish and cross-banded only beyond this basal uniformly
pirkish violet portion :

‘Meansurements:
Diameter of the test .. 48
Height of tho test 35
Diamater of the perietome 12
Average length of the spine on the abactinal side : 8 mm.

Salmaeis virgulata Agassiz & Desor.
Fioore 29
Saimgeis virgulats, Agassiz and Desor, Anp. Sci. Nat (3), VI, 1846, p, 359,
Silmacis virgulata, Doderlein, Bericht. vber die v. Bemon gesamm. Echinoidea,

in SEMON. Zool. Forschungsr. V. Jen. Benkschr,,
VIII, 1903, p. 70 (712); pl. LXII, figs. 2 and 2 a.

Salmasis virgulota, Meijere, Edhinoidea,__ _S_ibo_gafExpeditie, XLIT (live. XIV),
1904, pp. 83 and 229 (Key); pi. XVII, figs. 273 a —b.

Salmacis virgulats, Clark, H.L., Catalogue of the Recent Sea Urching (Echinoidea)
' i the Colloction of the British Museum, 1925, p. 87.

Salmacis virgulata, Koehl_er, R. Echinoidea, ITI R.I. M. 8. Investigator, Indiam
Museum, Caloutta, pp. 81-82, '

Salmacis virgulata, Gravely, Littoral Fauna of Krusadai Island, in the Gulf of
' . Manaar”, Bull. Madras Government Museum, Natural
History, I, No. 1, 1927, p. 171.

Salmacis virgulata, Gravely, “Shells and other Animal Remains of the Madras
Beach”, Bull. Madras Government Museum, Natural
History, V., No. 1, 1941, pp. 88, 89.

~This species occurs on both Krusadai and Shingle Islands pear I'amban i ti-
«of Manaar area. but is not comimon on either. It has also been recorded from the Madres
Beach (loc. cit., pp. 88, 89). The largest specimen collected from the Pamban area has a
shell about 12 cm. in diameter, but ne others have been found nearly as large as thig. It
was found on Shingle Island.

This species ean he renaily distingaished from the preceding one (Salmacis bicolor)
by its shovber and uniformly purplish blue spines and by the absence of deep transverse
grooves between the vlates of the shell. Unlike tha preceding species, the primary spines
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are not banded. The colours of the gpines in specimens from different locahties are oftemn
diverse, the base and tip being often of different colours. The coronal plates are teparated
lrom each other only by sutures, the edge of which may be slightly bevelled.

The British Museum collection reported by Clark (fec. ¢it., v. L7) is said to contain
a good series of iourteen specimens of this species from Tutlcorm, of which the largest
consisting of a bare test only, is 66 mm. in diameter and 43 mm. in height. The other are-
&aid to range from 80 to 50 mm. in diameter and are described as being greenish white,.
with the primary spines bright reddish violet, more or lease white-tipped. A gpecimen
of Australia in the British Museum collection is reported to show interesting pecuhan-
Yies: the test in his particalar specimen is described as being low, and 95 mm. in
diameter and 12-3 mm, in height. Above the ambitus ‘it is wholly white, bui the-
primary spines are violet with white tips. The 8pecimen i8 sa.id to resemble Salmacis
dussumieri strongly.

Meijere (loc. cit., p. 83) referring to the specimens of this species in f-he Siboga.
Expedition collections examined by hur reports specifically. on three specimens of thig
species of diameter 63-78 mm. The spanes are reported to be red, with white base and tip..
The white colour of the base is said to extend to more than the length of the spines
on the apical side. Un the oral side in two of these specimens, the spines are found to.
be cornpletely white. In the third specimen, the spines have broad, purplish horizontal
bands just before the tips. The globiferous pedicellariae are abundant ~and relatively
short and broad. ‘I'he wails of the pedicellariae are found to bear mmple, calcareous,
C-shaped bodies, without teeth.

Specimens in the collection.—The following five wet-preserved specim_ens of this
species are contained ‘0 *he Musenm’s Reference Collection :—

(i) One specimen. Locality : Madras.

The test is inore or less subspherical and conically raised and arched on the
abactinal side. The test is creamy yellow in colour with the interambulacral areas.
radiating a3 narrow, brownish bands from the apex. The primary spines are uniformly
deep purplish, but their basal portion is pale yellowigh white. The secondary and miliary
spines are slender and whitish. The spines are present only over a portion of the surface
in the present specimen, baving fallen away from the remaining portiona. The spines.
on the actinal surface (oral surface) aze longish, more or less unifromnty whitish or only
faintly tinged with violet and they are densely crowded and point downwards,

Measurements : Diameter of the test: 65 mm.
Heght of the test: 45 mm.
Diameter of the peristome: 1§ mm.
Average length of the primary spine: 3 mm.
(ii) One young rpecimen in good condition, Locality : Shingle Island. .

This js a young specimen, rather small. The test ig almost spherical, more er
less flattened on the actional suirface and hightly and convexly arched on the abactinak
side. The epines are rather short, uniformly deep purplish and densely crowded.

Measurements : Diameter of the test: 37 mm,
Height of the test: 25 mm.
Diameter of the peristome : 9 mm,
Average length of a spine: § mm.
Tho coloar of the test in this specimen is uniformly dnt-y greyish brown. 1he—
peristime is greyish white. :
(iii) One young specimen. Locality : Krusadai Island, 1925

This young specimen is also fairly small and more or less of the same size and
colour as the preceding specimen. from Shingle Island, The spines are uniformly dark
purplish, while the colour of the test is a pale dirty gneemsh brown. The penutome 31 2
dark greemish rrey.
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Measurernents : Ihameter of the test: 37 mm.
Height of the test: 27 mm.
Diumeter of the peristome: 9 mm,
Average length of a spine: 5 mm.

{(iv) One specimen, acquired from the Ennur Fisheries Biological Station; the
original locality (collection spot) is not known. The specimen is wet-preserved, with the
bare test only intact, and with the spines fallen away for the most part and the remnanta
of only a few scattered spineg persisting. The test is moderate-sized, sub-spherical, more
or less fattened on the oral side and conically raised and arched on the abactinal side.
The te«t is pale, creamy yellowish white, with the interambulacral areas showing as pale,
brown bands radiating from the apex. The few stumps of the spines still persisting on
the test are more or less umformly purplish, with pale yellow basal portions.

_ The Aristotle’s Lantern is well seen as a whitish conical structure partly pro-
jécting through the mouth in the centre of the peristomal membrane in the present speci-
men. The tubercles on the actinal surface, which are well seen in the present specimen,
are closely crowded. .

Measurements : Diameter of the test: 56 mm.
Height of the test: 36 mm.
Diameter of the peristome: 12 mm.
Average length of the persisting spines: 5 mm.
(As the gpines are mostly broken, their true length cannot be determined
accurately in the present specimen).
(v) One yourg specimen, -with moderately small test, somewhat deprassed.
Locality : Tuaticorin. : )
The test is rather bare, with most of the spines dropped away and only a few
persisting, The svines are uniformly purplish, with the basal portion pale yellowish white.

The test is pale dirty greyish white, or dull greenich white, with the interambulacral areas
marked as darker radating zons.

Measarements :  Thameter of the fest : 88 mm,
Height of the test: 21 mm.
Diameter of the peristome : 10 mm.

Average length of a spine: 6 mm,

Genus Temnopleures Agassiz.

This genus iz characterized by the presence of pits on the plates of the aboral part
of the corona. . .

The test is regularly arched, more or less conically avoid; the actinal part of the test
is more or less concave. The primary tubercles are crenulate, imperforate, forming twn
principal vertical rows in cach area. The cornal plates at the ambitus bear 1-8 (raely 4)
primary tubercles The pores are arranged :n simple rows, bub forming more or less
undulating and irregularly arranged zones. The angles of the plates are separated by deep
lateral and vertical grooves in the ambulacral as well as in the interambulacral aress,
ihe spines are leng, slender and fluted, especiallg those near the smbitus. Those of the
upper part of the test are shorter, though proportionately equally fine and slender. Ths
suricles are broad, with high connecting ridges and auncular foramen.

The species included in this genus are mostly of moderate o small size, seldom more
than 50 mm, in diameter
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A single species. Temnopleurse torewmaticus, which 15 the cormmonest and most
widely distributed species of this genus in the Indo-Pacific Region is répresented in the
Museum collecticn by several specimens, both from the Madras and Pamban areas.

- Temnopleures toreumaticus (Leske).
‘FI1GURES 30 AND 31.

Cidaris toreumatica, Leske, Additam ad Ktein, Natural. Disp. Ec'hin(.)idea., 1178
p- 155, '

‘Temnopleures toreumaticks, Agassiz, Report of the Sclentific Resuits of the Voyage
of H.M.8. OChallenger, Zoology, ¥I1, 1880,
Echinoidea, p. 107.

Temnopleures toreumaticus, Tenisen-Woods, “The Echini of Australia’, Proc. Ling®
Soc., NS Wales, Vol. TI, 1878, p. 159 aad 342"

Temncpleures torewmaticus, Teniscn Woods, “On some new Australisn Echini”,
Ibid., 1880, p. 2»9.

Temnopleures toreumaticus, Tenison Woods, “Habits of Echini”, Ib:d.,V, p. 200,

Temnopleures toreumaticus, Pell, “On some generas and species of the Temno-
pleuridae”, Proc. Zool, Soc. London, 1880, p. 424,

Temnoyleures toreumaticus, PBell, “Onsome points in the Morphology of the test of
the Temnopleuridae”, Journ. Linn. See. London,
Zoology, XVI, p. 350.

Temnoplenres toreumaticus, 'Bell, “Rep. Zool. Coll. of the Voyage of H.M.S.
' Aleri**, London, 1884, p, 119,

:’f‘emnoptwres torewmaticus, Dobderle.n Seeigél von Japan und den Liu-Kiu-Inseln
Archiv. f. Naturg. Jhg., LI, p. 87.

Temnopleures torewmaticus, Dunean, “On the Pergnathic Girdle of Echinoides’™
Journ. Linn. Soc. London, Zoology, XIX, 18té,
p. 190.

Pemnopleures toreumalicus, Bell, Echincderm Fauna of Ceylen, Scientif. Trinsact.
R. Dublin Soe. (2), I1L, p. 651.

Temnopleures toreumaticus, Bell, “Reoport on & Collection of Echincdcrms made
at Tuticorin, Madras’’ Proc. Zool. Soc¢. London,
1£88, p. 3 3.

Temnopleures toreumaticus, Ramsay, Catalogue <f tho Echinodermata in the
Australian Mus>um, Ech'ni, 1885, p. 46.

Pemnopleures toreumaticus, Duncan and Sladen, Report on the Echinoides of the
‘Mergui Archlpelcgo , Journ. Linn. Soc. London,
Zoclogy, XXI, p. 317.

“Tamnopleures toreumaticus, Duncan, Ech'moderms and Arthropods from Japan
' Proc. Acad. Nat. Sci. Philadelphia, 1£91, p. 214,

Temnopleures torewmaticus, Bedford,’ “On Echincderms frcm Singapore end
Malacea”, Proe, Zoo). Soc-Londen, 1900, Pp. 280,

_‘_Teniﬁapleums torewmaticus, Andersci, “On some Indian Echinoidea” , dourn.
Asiatic Soc. Bengal, LXVIH, 1894, p, 188.

- Temnopleures toreumaticus, Bell, in Gardinyr’s Founs and Geography of the Msldive
tnd Laccadive Archipelagoes, p. 231.
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© Temnopleures toreumaticns, Meijere, Bokinoides, Siboga’ Expeditie, XLIII (= Livr.
XIV), 1904, pp, 80-31 and p. 228, - '

Temmopleures torewmaticus, Clark, H.L., Catalogue of the Recent Sea Urchins
- ' ' (Echinoidea) in the British Museum, 1925, p. 82.

Temnopleures toreumaticus, Gravely, “‘Littoral Farna of Krusadai Island, in the
Gulf of Maniar”, Bull.  Madras Government
Museum Natural History, 1, No. I, 1927, p. 170,

Temnopleures toreumaticug, Gravely, “Shells and Other Animal Remains of
' the Madras Beach”,, Bull. Madr. 8 Goverhment
Mus. Natural History, V No. 1, 1941, p. 88,

figs. 30, 2.

Temnopleures toreumaticus, Clark, A.H., ‘“Echinoderms from the Marshall

Island”, Proe. United States Naticnal Museum,
Vol. 102, 1952, p. 270.

Temmopleures toreumaticus, Hyman, Tle Iavertebrata, Echinodermata, 1955,
p. 526,

This is one of the commonest species of Regular kEchinoids et with on the Indian
ghores particularly in the Pamban area in the Gulf of Manaar and is widely distributed in
the Indo-Pacific Region. Most of the specimens in the Museum collection are from Kutikal
Point, in the Gulf of Manaar, but it has also been found on Krusadai Island. It is a
moderately small fcrm of a somewhat dull greyish coleur and rather long and more or
less distinctly landed spines. There is a great dJeal of variation in the size, colour erd
colour pattern of this species. Specimens of this species {rom Japan are said to be very dark,
both test and spines being coloured deep olive or blackish brown, whereas specimens fromn
Ceylon and Tuticorin are very light-coloured.

This is one the earliest known species of Echinoids and has been described and
figured by many early authors, Tt is easily distinguisbed by. its rather small size anc
‘characteristic, long, slender, banded spines. The tubercles form two principal, vertical
rows in each area. : -

The anal system is of moderate size. covered by a large number c¢f irregular plates.
The genital ring is broad; all the ocular plates are excluded from the anal area, The genital
plates are golid, riominent, triangular, with a weil marked genital opening towards the
extremity of the Irregularly triangular genital. The madreporic genital is only slighily
larger than the othets; the ocular plates have rounded edges, with a deep pit in the angle
of junction with the genita] plate.

In the interambulacral space, there are for each plate along the horizontal suturs fwo
deep rectangular furrows, separated by the principal row of ptimary tubercles. The
outer pit is about half as small as the pits running to the median line. At the median line,
the pits terminate in an almost vertical line; towards the other extremity, the pits are
somewhat pointed. The shapt of the outer pif is truncated towards the poriferous zone.
The principal vertical row of primaries form a connected line from hte abactinal pole to
the actinostome (peristome), while in all the other verfical rows the tubercles are die-
connected by the deep pits of the subures of the plates.

There are at the arabitus ‘our vertical rows of tubercles of nearly uvnilrrin size—all,
‘however, except the principal one, diminishing rap:dly m size towards the abactinal pele.
which extend a little distance above the ambitns as mirute secondaries. The tubercles of
the principal vertical rows are surrounded by numerous minute secondaries. Below the
ambitug, the tubeccles sre very uniform, gradually decreasing in size to the actinostome
{peristome). The furrows on the actinal surface become reduced to small rectangular pits
along the median line, and next to the poriferous zone. In the ambulacral space, there
‘are two principal vertical rows of tubercles adjoining the poriferous zone; the furrows nm
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{rom the hase of the tubercles of the median line, aa in the medisn inter-ambulacral space.
These primary tubercles are but slightly smaller than the inter-ambulacral tubercles at the
ambitus, and diminish very gradually in size towards the abactinal pole.

The median ambulacral space is occupied by two vertical rows of disconnecled tuber- -

cles of very unequsl size, the one being composed of tubercles nearly as large as tha

sprimaries near tiie arwbitus. bub rapidly decreasing n size, while the other is made up of

minute gecondaries. At the base of the primaries, there are, towards the median sids, a
few very small secondaries. Obp the actinal side of the ambulacra, as in the inter-

ambulacral region, the pits become very small. The tubercles are of uniform size, with -
drregular horizontal lines of small secondaries along the sutures of the  plates. The
- poriferous zone is broad, with minube secondaries along the sutres of the plates. A vertical

row of somewhat larger tubercles 18 present at the extremity of the ridges and on the
outer edge of the zone. The auricles are bhigh, thin, with high, connecting ridges and
ninute foramen.

' The spines ate lopg, quite flattened, of a pwk colour, with thiece or four ptl.'rplish -

trangverse bands. l'he actinal membrane is bare; the ten buccal plates are promiunent,
thoagh not large. The actinostome (peristorne) is small, scarcely indented, somewhat
spunken. The test of dmed specimens is usnally of a uniform, drab colour. The test
generally averages from 43 to 55 mm. in diameter.

This is the only common species of regular sea urching, the test of which is st-rong'

-enough to be washed up intact on the beach, and the small, greyish brown dry shell of
this species has been frequently found washed up on the Madras Beach. Dr. Gravely
(loe. cit., 1941, p. 889), reports that this species is abundant in the Madras Harbour, with
its long and slender. red-banded white spines, the bands being somewhat narrow and
fading out towards the base.

Specimens in lhe connection.—There sre numerons web-pregerved specimens in the
Museum collection. - , : '

(i) Three specimens, of which one is very small and apparently a young specimen,
and another is 2lso young, but is silghtly larger. Li.cality : unknown.

These specimens areall pals whitish brown, with long, slender spines, white,
beautifully cross-barred with chocolate brown. In the largest specimen in this lot, most
of the primary spines on the abactinal rurface have dropped away, but the secondsry and
wiliary spines are persistent. A few, small, whitish, gastropod shells sttached parasitically

on the abactinal side of the test are also present in this large specimen.

Measurements :
{a) Large specimen : :

Diameter of the ttsé : 37 mm.
Height of the test: 20 mm.
Diameter of the peristome: 7 mm.

_ Average length of the primary spine : 15 mum.

%) Medium-sized young specimen :

Diameter of the test: 28 mm.
Height of the test: 14 mm.
Diameter of the peristome : 6 mm.
Average length of the primary spine: 14 mm.

{¢) Small young specimen :
' Diameter of the test: 16 mm.
Height of the test: 9 mm.
Diameter of the peristome : 4 mm.
Average length of the primary spine: 15 mm.

A~
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1t wawld sppesr from. the above messurements that the primary gpines altain almost
_ %hﬁl: maKimum: 8ze in. $hue species. even in comparatively young epecimens.
(i) One medium-sized young spceimen. Locality : Taticorin.
The speaimen. is dull greyish brown on (he sbactinal surface and pale whitish
Swpwn on- ¥he setinsl gide. The primary spines over the greater part of the sbaglingl side
-dp- thin spesimean have maahl'y dropped away, bub towards the ambitys, they ara,}preqe,ﬁi
-and are langish, and-projecting oubwards ab the sides, The sharacteristic: cheptnnt hrown
banding of the spines ig distinct, but rather paler and meore faded than in fresh speciméns.;
Measurements : Dismeter of the test: 30 mm.
Height of the fest: 17 mumn.
Dismeter of tha periatome: 7 mm.
Aversge length of s primary spine: 18 mm.

" (i) A medium.sized young specimen. Locality: FEnnore, Madras.

The colour of this specimen is dirty dull greenish brown above, and pale whitish,
‘brown below. s primary spines are lacking or sre scarce on the upper part of the
abactions! surface; but they become more numerous towards the ambitus where they
~project outwards st the sides. The_ chq.racbgri'atig chestnut banding on the primary,
spines is bold and distinct. The primary spines in this specimen are rather shorter in
.average size than is ueusl smong the other specimens of this species in the Museum
-collection.
Moasurements ; Diameter of the test: 28 mm,
Hoight of the test: 10 mm,
Diameter of the peristome: 8§ mm,
Average Jength of a primary spine : 13 mm,

(iv) Twenty-three young gpecimens, most of them being very emall. Looality:

Magras.
These specimens are &ll dirty brownish or dull greenish brown above and pale
whitish brown below. The spines are long, slender and strongly developed, those st the
-gides being the longest and projeoting strongly outwards. The characteristioc ohoculate
brown banding of the primary spines is distinct in all the specimens in this lot, although
faded somewhat in some specimens. The epines are very slender and elongate.

The specimens rahge from very tiny ones meagsuring hardly 11 mm, in diameter
4o somewhat, larger ones measuring nearly 3 mm. in diameter.
Moasurements: (of the smallest speeimen in thia.lo$) :~—
Digmeter of the test: 11 mm,
Height of the test : 8 mm.
Diameter of the peristome : 4 mm,
_ Averago length of a primary spine : 7 mm,
Mgmy'- of the smaller of the young specimens are not wmuch larger thsn the
-above spemmen,
Meoasurements; (of the largest spocimen in this lot);
: Diameter of the test : 20 mm.,
Height of the test: 12 mm.
Diameter of the peristome : 5§ mm,.
Avera~e Jenth of a primary spine: 12 mm.
The other specimen in this lot are intermediate in size between these two
-axiromes.
35T ]1—12
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" (v) Four specimens, one of them being # fairly large and adult specimen, and
the throe others being smaller and younger specimens. Locality.: Mandapasm, Gulf of
Manaar,

These specimens are dirty greyish brown. many of the primary spines, especially
on the abactinal eurface have dropped away; the spines pﬂmlst only mostly at the sides
around the ambitus and project outwards. Except in one speelmen (i. e., the largest among
the young specimons) the cross banding of the primary spines is very faintly marked,
and in one of the younger specimens the spines are almoest uniformly greenish brown with
only very feeble indications of the eross-banding.

Measurements: (g} Largest specimen (adult) :

Diameter of the test: 40 mm,

Height of the test : 26 mm.

Diametor of the peristome: 9 mm,

Average Length of & primary gpine : 20 mm.

(6) Largest of the three young specimens :
Diameter of the test: 33 mm.
Height of the test: 168 mm,
Diameter of the peristome: 17 mm,
Average length of a primary spine: 13 mm,

(¢) Smallest of the three young specimens:—
Diameter of the test: 20 mm, :

Height of the test: 13 mm, _ e

Diameter of the peristome: 4 mm.
Average length of a primary spine: 14 mm.

() The medium-sized specimen among the three young
specimens (It is in this spec:lmen that the spines are almost
uniformly gréenish brown): -

Diameter of the test: 24 mm,

Height of the tesf: 14 mm,

Diameter of the periétome: 5 mm,

Average length of a primary spine: 21 mm.

{vi) Three specimens, iwo of them 'be‘ng faﬂr]y large and almost adult and one
slightly smaller., Locality Krusadai Island.

All thege three specimens are rather dark brownish in colour and the brown
erose-banding of the spines is very feebly merked in all these specimens.

Measurements: (q) Largest speclmen
Diameter of the test: 40 mm.,
Height of the test: 27 mm."
Diameter of the peristome: 9 mm,
Average length of a primary spine: 10 inm,

(6) Medium-gized specimen:
Diameter of the test: 38 mm.
. .Height of the test: 25 mm, -
~ Diameier of the peristome: 8 mm, _ N
Average length of a primary spine: 15 mm,
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(¢} Smallest specimen:
Diameter of the test: 31 mm,
Height of the test: 21 mm,
Diameter of the peristome: 7 mm,
Average length of & primary spine: 12 mm,

~_ The primary spines have dropped off extensively in these specimens, especially
{from the abactinal surface. : )

‘Begides the above specimeéns in the Reference Collection there are three dry-
preserved greyish brown tests and one web preserved specimen of this species with spines
intact from Krusadai Island in the Gulf of Manaar, exhibited in the Gallery Collection.

Family TOXOPNEUSTIDAE

The members of this family originally included in the larger family Echinidae
but were later separsted into a disfinct family, the Toxopneustidae, In this family thé
test lack sculpturing, and is well covered with spines of short to moderate length, The
ambulacral plates are of the Xchinoid type, or a polyporous variant of that type and the
gill cuts ab the edge of the peristome are sharp and deep.

This family is represented in the Museum collection by a single speciea belonging to
the genus Tozopneustes, namely, Toxopneustes pileosus, which is the commonest
and most widely distributed species of the family.

Genus Toxopneustes Agassiz.

In this genus, & primary tubercle occurs on cvery other ambulacral plate only (or on
-avery second, third or fourth ambulacral plate); the ihree pore-pairs of these plites are
placed somewhat horizontally, so that they tend to form three vertical series. The gilk
cuts are deep and sharply defined. The pore-pairs are generally arranged in arcs of three.
The poriferous aréa is nob half as wde as the interporiferous area. The size of these sea
urchins is generally large. This genus is also notable for the excessively numerous globi~
ferous pedicellarise, which are of two sizes, both being provided with stalk glands. The
smaller type, veually held wide open, covers the test, giving a flower-like appearance which
jg distinctly defined by s white border formed by the densely packed spicules that occur
on the edges of ihe valves, » '

~ The mosb common species of this genus is Tozopneustes pileosus, widely distributed
in the Indo-Wess Pacific Region, and this is also the only species of this genus contained
m the Musum collection. ‘

Toxopneustes pileosus (Lamarek),
Figure 32

Echinus pileosus, Lamarck, Hiostoire naturclle des Animmaux sans Vertebres
11, 1816, p. 45.
Echinus pileosus, Valenciennes, Voy. Venus Zooph., 1846, plates VIII and IX.
Toxopnensies pileosus, Agessiz, AL, Mon. ¥ch. Hist. Nar. Echinodermes, 1841,
»T
Toxopneustes pileosus, Agassiz, Al Revision of the Echini, Cat. Mus. Comp.
Zcol,, Harvard, VII, 1872-74, pt. iij, pages 497 -
499, pl. viii b, figs 1 - 2; pl. xxv, figs, 20, 21; pl. xxxviii
: figs. 16 and 17. ’
Tozoneustes pileosus, Agess'z, Al.,, Report of the Sciemtific Results of the
i Voyage oif “HMS. Challenger”, Zoology, ITI, 1880,

P. 117,
257wl-=124
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Tozxopneustes pileosus, Walter, H{%eylon’sﬁthinodermen, Jon, Ztschr. f. Naturw.
, D. 878

Tomopnenstes pilsosus, Doderlein, Seelgel von Japsn und den Liu-Kiu-Inseln.
Arohiv. f. Naturg.,, XLI, 1885, p. 98.

Tozopneusies pileocsus, Bluiter, Nachtragliohes uber die Echi- nodermen- Fauna.
des Java - Meores. Natvairk. Tijdsokr. Nedesl. Indm,
XLIX, p. 110.

Tozopneustes pileosus, Déderlein, Echinodermen voa QCeylon, Zool. Jalwb. Abthb
{. Syst,, 111, 1888, p. 838,

Tozopneustes pilecsus, Ives, Echinodermes aud Arthropods fromi Japsn, Pi'dm
Acad. Nat. B8ci. Philadelphia, 1881, p. 210.

Toxopneustes pilecsus, Koehler, Echinodermes recujellos par M. Korotnev auxiles-
de la Sonde, Mem. Soc. Zool. France, 1895, p, 414.

Toxopneustes pileosus, Ludwig, Echinodermen de# Sansiburgebiotes (ges. vom.
VOEITZKCW), Abhandl. Senckenb. Naturr. Geselltch., , XXI1,
Pp. 65.

Tozopneustes pileosus, Pfeffer, Echinadermen von Ternate, Abhandl. Senckenb,
Naturf. Gesellsch., XXV, p. 883.

Teoxopneustes pileosus, Doderlein, Bericht. uber die v. Bemon gesamm, Edkinoidéa
SEMON, Zool. Forachunéar, V, Jani. Dékechr,, VIYE,
1902, p. 46 (688).

Toxopneustes pileosus, Mortensen, Ingolf-Echinoidea }., p. 111.

Tovopneustes pileosus, Meijere, Echinoidea, Siboga- Expedlto, XL, (= livr.
XIV), 1904, p.92.

Toxopneustes pileosus, Clsrk, H.L,, Catalogue of thé Revent Séa Usching (Echinei
dea) in the Collection of tke British Mussum, London
1925, p. 123.

Tozopneustes pilecsus, Hymsn, The Invertebrata, Echinddermaita, 1958, p. 828,

This is one of the ccmmonest and best known speciés of Todopnenstes, and‘ i widely
distributed in the Indo-West Pacific Region.

This species ia subject to considerable individusl variation, pa.rtlcularly wzﬁh regard o
gertain characters such as the width of the poriferons zoné, the gize of the pores the
proportions of the peristome, the concavity of the actinal surface and the less or more
sfrongly pronounced conical profile of the tesb,

In adult specimens the arrangement of the pores is in thres apparently independen#
vertical rows. The size of the pores varies greatly in the same specimen in the differen¥
smbulacra, and even in the different vertical rows of the same poriferous zone, either the
inner or the outer row havmg ‘the exterior pore the largest. In typical specimens, the-
arrangement of ths pores is uniform. In specimens where there are at the ambitus twelve
vertical rows of tubercles in the interambulacral space, there are eigat in the ambulapral
region. Only one verfical row on each side of these regions extends to the abactinal
gystem; the others extend fo varying distances above the ambitus. The miliaries and
secondaries sre arranged in horizontal rows, forming a simple nebwork round the serobi-
cular circle of the primaries.

The abactinal system is compact; the madreporic genital plate is very prominent.

The genital openings are large, and occur near the apex of the plates; the genital and

ocular plates earry one large tubercle, with secondaries and miliaries arranged round the
scrobicular circle as rovnd the primaries of the test. The anal plates are small, smooth,
oblong, with s few, large, iriangular ones on the side opposite the anus. The spines
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above the smbitus are short, modefstély stotit; fhose of the lower side, however, are much
longer and more slender. The outline of the test from above is pentagonal, with the re-
entering angle in the median interambulared space; the ambulacra project beyond the
general outline of the test. In profile, the outline of the test is generaly somewhat
conical;, though young specimens are more regularly arched and when quite small,
almost globular; in older, fully grown specimens, the shape is sometimes quite globular,
The perisiome 18 more or less depressed and the lower surlace concave, In medium-sized
and large specimens, the depth of the actinal cuts varies considerably.

In young specimens, the arrangement of the pores is in arcs of three poreas each. ‘the
peristome is not sunken snd the actinal cuts are only slightly developed. The secondary
and primary tubercles are arranged somewhat irregularly upon thé plates both of the
ambulacral aud interambulacral regions, forming only twe regular vertiésl rows in eaci
srea. The test of young specimens ie usually ornamented with spirally arranged bands of
colour, extending across the ambulacral and interambulacral areas in disconnected paiches,
the bands beconing narrower towards the abactinal pole. With increasing age, thesa
bands become more and more indistinct, and can often be traced even in the largest
specimeng examined.

Typically, the specimenk are more or lesa red in colouration when fresh, especislly on
the smaller spines, but the general appearance is often variegated.

This species has been recorded from quite & wide range of localities in the Indo-West
Pacific Region. The list of localities include Muscat, Aden, Mozambique, Mauritius,
Seychelles, Andsman Islands. Philippine Islands, Zamboanga, Japan and Bagami Bay.
The largest specimens are from Mauritius, attaining about 145-150 mm. in diameter.
Thé smallest specimen of this species m the British Museum collection (from Maccleafied
Bank) is reported to measurs only 14 mm in diameter. The spines in the living speci
mmens of this species are reported to be poisonous. '

Specimens in the collection.—Two moderate-sized, dry-preserved specimens (fests
alone) are represented in the collection of this Museum, both being exhibited in the
Gallery, Locality : Tuticorin.

The specimens consisb only of the dry tests, whithout the spines. The two tests are
more or less of the same gize and colour, but one is slightly more faded. The tests are
dsrk brownish, with concentric, regularly spaced, rather broad, yellowish brown bands.
There are ten distinct double rows of primary tubercles radiating from the apex down-
wards. The test is rather large, depressed, with a convex, abactinal side and flattened,
shightly concave, sclinal side. The poriferous zones appear as narrow, radiating bands
in between the doub'e rows of primary tubercles.

~ Only one vertical row of tubercles on each side of these regions eztends ‘o the
abactinal system; the others extend to varying distances sbove the ambitus,

The outline of the test is indistincily pentagonal at the ambitus.
Measurements : (¢) Large specumen :
Diameter of the test: 96 mmi.
Height of the test: 47 mm.

(b) Smaller specimen :
Diameter of the test; 98 mam.,
Height of the test: 42 mm.

The measurements of the peristome could not be determined in these two cimens,
as the specimens are firmly glued on to the display boards by their oral mﬂpmeclm and
hence are not detachable easily without risk of damage.

The secondary and miliary tubercles in these specimens are arranged in regular hori
zontal and vertical rews which intersect to form a zegular, uniform network of tuberenia-
tion throughout the surface of the tegt,
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Genus Tripneustes Agassiz. - o : :

The genus I‘ﬂpneustes compnses rather large-sized urching with long, narrow, ambuo-
lacral plates, so that the primary tubercles occur on every two to four plates and the
three pore pairs are horizontally placed, forming distinct, vertical (meridional) rows. In
his genus, the epiphysis of the lantern bear a pair of curved processeg around each tooth.
The gill cuts are deep; the poriferous areas are very wide, more than half the width of
the interporiferous areas. The pore pairs are arranged in three more or less well separatad
vertical rows. The size of these urchins is generally very large.

This genus is represented in the Museum collection by a single species, Tripneustes
gratilla, which is & common littoral species found in the Western Tropical Pacific Region,

as far as Hawaii.

Tripneusies gratilla (Linng).
Figueg 33.

. Bchinus gratilla, Linné, Syst. Nat, Ed. X, 1758, p. 664
Cidaris variegata, Leske, Additam ad Klein, Nat. Disp. Echin., 1778, p. 185.

Tripneusies gratilla,
Hipponoe variegata,
Tripneustes gratilla,
Tripneustes gratilia,
Tripneustes gratilla,

Tripneustes gratilla,

Tripneustes grotlila,

Tripneusies gratilla,
Tripneustes gratilla,

TPripneustes gratille,
Tripneustes gratilla,

Tripneustes gratilla,

. Tripﬁeust‘es gratilla,

Tripneustes gratilla,

Loven, 1887, Bih. Svensk., Vet., Akad., Handl.,, XIII |
(#), No. 35, p 7.

Agassiz, Al, “Revision of the Echini”,- Cat. Mus. Comp,
Zoology, Harvard, No. VII, 1872—=74, pt. III p. 501.

Temson Woods, “The Echini of Australia”, Proc, Linn. Sco
N. 8, Wales, I, 1878, p. 168.

Tension-Woods, “Habiis of Aunsgtralia Echlm” Proc. Linn
Soe. N. 8. Wales, V, p. 202,

Tenjson-Woods, “On  Some New Australian Echini",
Proc. Linn. Soc. N. 8 Weles, IV, 1880, p. 289, =

Agassiz, Al,, Report of the Scientific Results of the Voyag
of H. SM Challenger, Zoolegy, III, Echmmdea 1880
p. 118,

Th. Studor, ““Gezclle”, Echiniden Monatsh. Ak. Wmesn.eoh_
Berlin, 1880, p 876.

Bell, Rep. Zool. Ccll. *‘Alert”, London, 1884, p. 121,

Walter, Ceylon’s Echinodermen, Jen,, Ztschr, f. Naturw.,
XVIIL, p 375, '

Doderlein, Seeigel von Japan und den, Liu-Kiu-Inseln,
Archiv, f. Syst,. III, 1888, p 838.

Ramsay, Catalogue of Hchinodermata in the Australian
Museum, 1885, p. 61,

de, Leriol, Notcs pour servir a l'etude des Echincdermes
ITI, Mem, Soc. Phys. Nat. Genev, 1890, Vol.
Supplement No. 8, p. 22, :

Loven, The Linnaean species of Echinoidea, Bih. till
Kgl. Svensk, Akad. Handl,, XIII, 4, p. 77,

Farquhar, A Confribution to the History of New
Zcaland Xchinoderms, Joufnr, Linn, Sor: London,
XXVI, p. 187. -



Vyipneustes gratilla,
Tripneustes gratilia,
Tripneustes gratilla,

Tripneustes gratilla,

Tripneustes gratilla,

Tripneustes gratilla,

Tripneustes gratilla,

Tripneutess gratilla,
- Tripneustes gratilla,

Tripneustes gratilla,

Tripneustes gratilla,
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Pfeffer, Ostafrikanische Kchiniden, ges. von Dr. Stuhlmann,
Mitthei Naturh. Mus. Hamburg, III, p. 46. -

de Loriol, Echmodermea de la Baie, d’Amboine, Revue
Suisse de Zoologie, 1893, p. 373. :

Slaiter, Die Echirilen sammlurg des Museums zu Amsterdam
Bijdragen tot de Dierkunde, XV1i, 1895, p. 71.

Ludwig, Echinodermen dcs Sansibcrgebict.s (ges von
VOELTZKOYV), Abhandl. Senckenb. Naturf. Gesellsch.
Bd., XX, p. 555.

Pfeffer, Echinodermen von Ternate (ges vonKukenthal),
Abhandl. Senckenb. Naturf. Gesellsch, Bd. XXV, p. 83.

Déderlein, Bericht. uber die v. Semon gesamm. Echincidea
in SEMON, Zool. Forschungs». V, Jen Denkschr,, IIIV,
1902, p. 46, (688).

Bell, in Fauna and Geography of the Maldive and Laccadive
Archipelagoes, p. 231.

Mortensm, Ingolf-Echincidea, I, p. 13,

‘Meijere, Echinoidea, Siboga-Expeditie, XLIII (livr. XI¥}),

1904, pp. 95 and 230 (Key).

Clark, H.L., Carnegie Inst., Mar, Biol, Papers, X, pl. .XVIII
1921, f1g 6.

Clark, H.L., Catalogue of the Recent Sea Urchins (Echmm-

dea.) in the Collestion of the British Muscum, Loudon,
1925, p. 124.

Clark, A. H., “Echinoderms from Marshail 1Islands,’,
Proceedings of the United States National Museum,
Vol. 102, 1952, p. 271.

Hyman, The Invertebrata,

- Pripneustes gratilla,

1955, p. 528.

These are sea urching of large size, common in ‘the Western Tropical Pacific, as far aa
Hawaii, There is a great deal of variation in form and colour in this species,

Tripneustes gratilla, Echinodermais,

The abactinal surface, especially in the interambulacra, are rather sparsely tuber-
culated, The huccal raembrane bears rather numetrous piates.

Bare tests of Tripneustes gmttlla can be readily distinguished from the closely related
species, Tripneustes esculentus, usually at a glance, by the noticeably barer abactinal
interradial areas. While specimens of npneus*es gratitia are not very common except as
less than half grown individuals, with the spines on, specimens of 'I’nmwustss gratilla
jare not easily dtstmgulshed from 7 ripneustes esculentus of the same size ; in general,
however, the spines are more slender and more numerous. The proportions of the helght
to the diameter also vary in specimens from different localities. Some specimens are
white, except for the interambulacral areas abactinally, which are dusky. Occasionally,
the test is marked with dull pink but this is rather unusual.

Tripmenstes gratilla is described as Hzponoe variegata by Agasmz Al,, (loe. cit.,

** Revision of the Echini *, p. 501).

As the synonymy shows, this is one of the most vanable ‘of the species of Echinoids,
in general appearance and in outline, Some specimens are nearly globular, others greatly
depressed, and still others are with a pentagonal outline from above, and re-entering
median itterambulacra near the ambitus. The outline in profile varies from depresaed to
globular or conical. lhe general appearance of this widely distributed species 1s sach as.
readily to separate it from the American species of the same genus. Thy smull nize of the:
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tubercles and tleir smaller number are eminently characteristic of this spécies, The
median ambulacral and interambulacral spaces are generally bare from. the abactinal pole
to the ambitus, being covered by a few small miliaries spaced wide apart., The analk
system is comparatively very large; the abactinal system 18 more circular and less
strictly penatagonal, owing to the smaller size of the genital plates than in the Weat
Indian spices. The poriferous zone is also much narrower; the actinostoms is la.rgo and
the spines much more slender.

The colour of the specimens is extremely variable, and is besk m.dicated by the
names of some ‘of its synonyms—violaceus, subcoeruleus, nigricans, eto.,—showing the
range of coloaration such as violet, blue and black. The pentagonal specimens (pentagonus)
generslly have a more brownish yellow colouration, much as in the West Indian speri-
mens. The buccal membrane is ecalely covered by caloareous plates. The plates of thet
anal system are smaller snd more numerous than in the West Indian species.

Meijere (loce. cit., p. 95) reporting on the specimens of thid species in %he Biboge
Expedition collection examined by him, records tha! most of the specimens examined by
him in the Biboga collection are strongly flattened. On the contrary, the biggest speci-
mens (from Jedan and Lumu-Lumau), both of a dismeter of about 90 mm. are high,
conical, and with strong, five cornered (pentagonal) ambitus,

The colour iz also reported to vary greatly among the Siboga specimens of this speciea
even in specimens from the same collection site (or station). The spines are reported fo
e mostly white : sometimes those in the poriferous zones are brownish. The podia are
#8id to be either black, with the terminal part “h!te or white with black trensverse bands
or rings, or in still other cares completely white, in the Biboga Expendition specimens of
this species. Meijere also reports that the hesds of the pedicellarias are coloured black
in young specimens of the Biboga collection examined Ly him.

This species is widely distributed and has ben recorded from the Red Sea, Aden,
Gulf of Suez, Zanzibar, Mozambique, Cape of Good Hope, Mauritius, Seychelles, Bornet,
Philippines, Celebes, Zamboanga, New Guines, Austrslia, Torres B8trait, New South
Wales and Port Jackson, and specimens from all these localities are reported to be
represented in the British Museum collection (Clark, loc. ¢it., p. 124). This species is
also recorded from Sandwich Islands, Japan, East Indian Islands, Fiji. Rotuma, Reoul,
Reef of Attagor and Reei of Oomaga.

The diversity in form grd colopr in this species is very marked. The most notable
gpecimens are those from Mauritius, several of which are reported Yo be curiously de-
pressed, even markedly concave abaetmally

Specimens in the collection.—One web-preperve] specimen. Imqhty Tholayirampar,
Tuticorin, dredged by the Lady Goschen Expedltmn in 1997,
The specimen is fairly large, greyigh brown, clogely cayered all over with :ﬁher shors,
brownish spines, tlpped with yellowish white. The spines on, the abactinal side are longer,
pre nwnp: s.and more densely oxoszdnﬂ and prmact downmazds - gn the sctinal side
aral #de), Oﬁﬁ %pma o8 the ozpl.gide are also e a% oF | aqld 38 te for the ,grpa.tpr _
part shawing cnly {aint md;catmns of the bro Tﬁe spans ire sommhg
!;;peru bowards. their tips, but are rather hlunt a;t;u,d not shmly pointed. ’l‘he tegt ig

§ doprosecd, sud, the peristome is large.
Meamements. Diameter of the test: 100 mm.
Height of the test: 456 mm. '

Dismeter of the peristome: 80 mm.
Length of & primery spine: 15 mm.
$ Genus Gymnechinus Mortensen.

The bogts is. small, flat; the periproct is excentric, at right; wish ccnlar T spd I
ingesd, or, nearly, s
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Only a single species, Gymuechinus robillardi which is the type of :hi- .genus, is
represenfed in  the Museum collection. It is gaid to be common in the vicinity of
Ceylon.

Gymnechinus robillardi (de Loriol},
F1oures 34 anp 35

The specimens belonging to this species are small, with the test flas. The test
rately exceeds 50w in diameter. The spines are white. The suranal plate is small,
- without a tubercle and is m contact with only two granules.

Specimens are recorded from the Gulf of Manaar (Thurston), Cevlon and  Manri-
tius. There is considerable variation in the condition of the auricles; in some, they
are well separated, while in others, notably in older specimens, they are fully waited.
Apparently, this condition is attained only in mature specimens.

Specimens in the collection.—A gingle small, web preserved specimen, probably &
young specimen, is reprerented in the Museum collection. Locality : Taticorin,

The specimen is pale greyish white (or dirty whitish) with the test somewhat
depressed and with densely crowded, short, white spines.

Measurements :  Diameter of the fezt: 20 mm.
Height of the test: 11 mm.
Diamster of the peristome: ¢ 1um.
Tength of a primary spine: 8 mm.

Familv ECHINIDAE.

In this family, each value of the globiferons pedicellariae bears a single poison
gac, has one to several treth along its sides, and ferminates in a single, laree, pointed
tooth, This family includes the familiar Huropean species, Echinus esculentus with
itg beantifnl red test and purplish spines, and the other common Mediterranean rock-
boring species, Paracenirctus lividus, with dark green test and violet-brown or green
spines.

Formerly, the lmits of this family were more extensive, and the family originally
included several genera such as Gynmiechinus, Lytechinus and Toxopneustss which ere
now separated int> a distinet femily, the Toxopneustidae.

Ths ambulacral plates are compound, typically composed of three elements., The
ambitus is circular and the test is withoub pits or sculpturing.

This family is represented in the collection by & single common and widely disbri-
buted species, formerly regarded as belonging to the genus Echinus, namely Echinus
angulosus. Since the generic description of Echinus will therefore be of interest in,
this connection, 15 is furnished below :

Genns Echinus Linné,

This genus includes species of regular Echinoids with more or less globular tests,
with comparatively small tubercles, smooth, imperforate, of nearly equal size on the
two arcas, forming but two principal vertical rows upon the coronal plates, upon both
areas, the other tubercles being smaller and irregularly arranged. The actinostome
‘(peristome) is small, with but single cuts. The buccal membrane i8 bare, with only the
ten buceal shields. ‘The spines are comparatively stout and often attaining a consider«
able size and, in some 'species, even. as long as the diameter of the test. The pores
are arranged in arcy. The jaws are comparatively weak, the auricles being slender.

257-1--13



08

The periproct ig approzimately ceniral; the péris*-ome is not plated. The gill culs
are shallow; the pore-pairs are arranged in arcs of three. The ocular plates are small.
exsert (rarely I, or L and V insert); the size of the specimens is usually large often exe

weeding 75 mm.

Recently, however, the species represented in the Museum collection, =hanely,
Echinus angulosus, has been referred to another genuns, namely, Parechinus, and in-
wluded in thab genus as Parechinus angulosus by Mortensen, Clark and other recent
muthors. Accordingly, ths species is described under the genus Porechinus in the
present accound.

(Genus Parechinus Mortensen.
(Type, Cidaris angulosa Leske, 1778, Add. ad. Klein, p. 28).
Ocular I (and often Ocular V) may be insert; buccal membrane with more or

.Jess numerous plates, some of which may bear pedicellarise; a primary tubercle is
present on each ambulacral plate. Compared to the members of the typical geuus

Echinus, the size of the specimens in Parechinus is often small relatively, and the test

4g rather low.

Parechinus angulosus (Leske).

Figure 36,
Cadiris angulosa, Leske, Add. ad. XKlein, 1778, pp. xvii, 28,

Echinus angulosus, Agassiz, Al, “Revision of the Echini” Cat. Mus. Comp, Zool.,
Harvard, III, 1872—74, p. 489, pt. I, p. 122,

Parechinus angulosus, Mortensen, Deutsch. Sudpolar Exp.. Echinoidea, pl. ix,
figs, 8 and 10. '

Pareshinus angulosus, Clark, H.L., Catalogue of the Recont Sea Urchina,
(Echinoidea} of the British Museum, London, 1952,
p. 117.

Parechinue, angulosus, Moeijere, Siboga-Expeditie, Echinoidea, p. 88,

{The colouration of ¥his species is subject to considerable variation. Usually the
oolour is red or purple. In young specimens, the primaries may be banded. The pri«
mary spines are fairly stout. - _ ' -

' The longer, more slender spines — generally tipped with violet, the shafts of all
shades between that and the lightest yellow—the thinner test, the greater number of
_coronal plates, and the sirucbure of the abactinal system, at once separate this species
Jrom the closely related Parechinus miligris. There is in the median intersmbulacral
@Bﬂ"e. .one principal vertical now row of tubercles, but they ares mall as the secondaries in
“Parechinus miliaris; in the remaining part of the plate, they are arranged irregularly,
forming neither vertical nor horizontal lines, more closely packed between the main row
and the poriferous zone. Towards the median line, the secondaries and the miliaries occupy-
ing the coronal plate are most numerous. The arrangement is the same in the ambulacral
gpaca; the median vertical rows are composed of small secondaries scarcely larger than those
.. Jarming the vertical line in the poriferous zone. The poriferous zone is much bréader than
“in Parechinus miitaris, and there are from one to three indistinet vertical rows of tubercles
. formed from the small secondaries. :

- The differences in the anal systems of the fwo species are marked; the genital
‘ring is narrow, and frequently two of the ocular plates reach the anal system, whick
'is oomparatively much larger than in Parechinus miliaris; the ocular plates are alsa
larger. The secondaries on the genital plates near the anal edge are small, and the

-
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anal plates are but slightly tuberculated. Both in P. miliaris and in this species, there
are three to four very much larger anal plates, but the rest ars small, diminishing im
size Yowards the anal opening. The actinal cuts are more marked than in P. miliaris.

‘The buccal membrane is thin, and is but sparsely covered by limestone plates,.
which in this species are reduced almost to a minimum. .

This species (Parechinus angulosus) is widely distributed in the Indian Ocean
and adjoining coasts of Africa, and has been recorded from St. Helena, Cape of Good
Hope, Bimon’s Bay (Challenger), St. Sebastian’s Bay, Natal, Durban, Mauriting and
Port Dalrymple. This is characteristically a South African specieg, and there is con~
piderable variation in the size of the test and in the colour of the spines and of the tesf.
Some have while spines while others red spines, and yet others have purple spines.
There is also an interesting diversity to be noticed in the form of the test. Some are-
pentagonal at the ambitus while others are nearly circular, The coronal plates vary
from 20 to 25 in number. The largest specimens are said fo measure 48 mm, in dia--
meter and 24 mm. in height, while the smallest ones are said fo measure only from 5 fo-
6 mm. in diameter.

Specimens in the collection : Two dry-preserved specimens are represented in ther
Museum collection. They are both exhibited in the Gallery. Locality : Pamban, in the
Gulf of Manaar.

The specimens are rather small, uniformly brownish, with numerous, closely crowded,
short spines, which are somewhat slender and poinfed at the tips. The test is somewhat.
depressed, with the abactinal side being more or less flattened. One of the specimens iw

slightly larger than the others,

Measurements : () Larger specimen—
Diameter of the test: 25 mm.
Height of the test: 14 mm.,

(b) Smaller specimen—
Diameter of the test: 22 mm.
Height of the test: 13 mm.

The diamefer of the peristome could not be defermined in these specimens as ¥hey-
are firmly glued on to the display board by their oral side and it is nol possible $&
detach them from the board without risk of damage.

Family STRONGYLOCENTROTIDAE.

This family includes regular Echinoids of moderate to large size with polyporous
ambulacral plates. Their glubiferous pedicellariae are characterized by a long, mus-
cular ‘“ meck ’, and valves without teeth, except the %erminal one. The principal

L

genus of this family, Stronyylocentrotus (which name has been replaced currently By,
1st synonymous generic name Pseudoboletia Troschel) is represented of several familiar-
littoral species.

The ambitus is circular: no pits or sculpturing are present on the coronal plafes;:
smbulacral plates compound, usually with four or more elements (rarely three}.

Formerly. the members of this family were included in the family Echinometridse,
along with the genus Echinometre and other genera; now they have heen separated
Into a distinet Yamily, the Strongylocentrotidae.

.. /This family is represenfed in the Museum collection by ¥wo species belonging to-
the genus Pseudoboletia, (=Strongylocentrofusy. - - :
257-1--134
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Genus Pseudoboletia Troschel.
(Strongylocentrotus).

The test is low, with fthe -ambitus below the median lme the gill cuts are deep.
The buccal plates carry spines. -

The species of this genus hiave the general appearance of Toxopneustes. The spinea
are comparatively longer and the plates of the buccal membrane are thickly covered by
small spines. The general arrangement of the primary tnbercles 1 like that of Toxo-
pneustes, but the outer vertical row of pores of the poriferous zone consists of twice
as many pores as the inner ruws, and the pores are arranged in such a way as to form
arcs of four pairs of pores. The poriferous zone is comparatively no broader than ia
the true Zozopneustes. This is an interesting genus, forming, as it were, a link between
the Ilehinometridae and the Lchinidae,

The test is flaltened and curved, thin; the tubercles are small; four pairs of pores
sre found in an arc; two ocular plates fouch the periproct; the gill cuts are rather
deep (gill fissures); the wuricles are with large foramen and low connecting ridges. 1t
ig distinguished {rom Boletiz Desor, by the presence of four pairs of pores in each arc.

Two species of this gonus, nsmely, Pseudoboletia indiane and Psuedobolelia mocu-
fata are represented in ¢he Muscum collection. The latter is readily distingaished from
the former in the fest being conspicuouly blstched with darker markings and in  the
primary spines being more slender.

Pseudoboletia indiana (Michelin).
Fievre 37.

[

Toxopneusies indienus, Miehclin, Jech. ot 8tel. Annexe A. in Maillard’s Notes
sur Bourdon, 1862, p. &.

Pesudcholelia  indtana, Agariz, Al, “Revision of the Echini’, Cat. Mus. Comp.
Zoology, Harvard. 187274, pt. I, p. 153; pt. III,
p. 456,

Pseudoboletia  indiana, de Loriol, Mem. Soc. Phys. Hist. Nat. Geneve, XXVIII,
co 1883, No. 8, pl. iii, figs. 4—4f.

" Pséudoboletia indiana, Clatk, H.L., Catalogue of the Recent Sea Urchins
, (Echinoidea) in the Collection of the British
Museum, London, 1925, p. 131, .

Pseudobiletia indiona, Agassiz, Al,, Report on the Echinoidea, ‘‘Challenger”,
Zoology, Vol II1, 1880, p. 107,

“The test is rather large, low and depressed, snd is somewliat conical in  profile.
The test iy not blotched with darker markings. The pore pairs are aranged in arcs
of four. The turberculabion on the test is relatively small in propoirtion to the size of
the test. The primary spines are not banded. They are dull pink or whitish, short
and thick. The actinostome (peristome) {3 [airly large, being considerably more than
one-third the diameter of 'the test. The actinal cubs are rather short and broad, and
the interambulacral lips of the cuts are quite well developed. The aclinal surface is
quite flat and the actinostome (peristome) is not sunken, There are six vertical rows
of primaries at the winbitus and an irregular median one. The scrobicular circles are
large, with numerous small miliaries arranged parallel to the subures of the plates and
vertically between the primaries. The secondaries are few in number and irregulrly
scattered. Tn the median interambulacral space, the primary tubercles become very,
small and unimportant towards the abactinal pole, and the tubercles’ of the exterior
vertical row also diminish rapidly in size above -the ambitus. In the ambulacral
space, there are four such primnary vertical rows of fubercles, scircely smaller ~than
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$those of the interambularcral space, disappearing towards the abactinal system in the
.edian ambularcal as ian the median interambulacral space. The poriferous zone is
broader than in the allied species Pseudoboletia granulete, and the coronal plates are
narrower. The ceular plates are rectangular, there being two of them adjacen$ o the
anal syscenr. LThe gearial platee wie very unegual tn sivze,  the madreporic genifal being
much larger than the otlers :

The test is of a dull yellowish brown ground colour, with darker patch of brown
yound the abactinal systew and a broken ring of similar brown patches in the median|
‘ambulacral and interambulacral space about half way from the abactinal pole to the
ambitas. A second irregular moltled ring follows the line of the ambitus. The spines
are of the same tint as the test, and irregularly mottled or banded with brown.

The size of the buecal apparatus is remarkable in this species; in two specimens of
Pseudoboletia indigna, which had the test respectively 32 and 25 mm. high, the
height of the lantan of Arsiofle was 26 and 22 mm. respectively.

This species has been recorded from the Mauritins and the Philippine Islandg
wpart from India. Ib js slso known from Zamboanga (Challenger Expedition). The
spectaens [romn Mauvitius e reposied to he typical. 1u one specimen of this  ¢pecies
in the Brifish Museum cellection (Clark, loc. cit., page 131), it is reporfed that nq
spines are evidenb on the buccal plates and the gill cuts are nob conspicuous.

Speaimeng il the eollrelonn—One wet proecrved epeciinen 15 contained in the
Musenm’s Reference Collection. TLiocality : ~ Unknown.

The specimen is moderately large, with the test somewhat depressed and flattened
on the abachinal side. The test is white, with rows of small fubercles and with
concentric rows of brownish patches. The spives are long, sleuder and pointed at the
%ips, and are varied in colour. Scme gpines are pale ereamy brown, while others ard
dark purplish hiowu or durk chestnut brown. The spines of both colours ars inter.
‘yixed. The spines on the orul swiface are mostly uniformly creamy brown.

Measorements :  Dinineter of the test: 87 mm.
' Height of the test: 43 mm.
Diameter of the peristome : 24 mm.
Tength of a primary wine: 13 mm, -

y Pserdobo’et’a maenta (Troschel).
Frewre 38,

Pseudoboletia  maculata, Trosch~', Varhandl.,, Nat. Ver. Preuss. th:-'n]ande,
XXVI, 1869, Sitzungsber, p. 96,

Pseudoboletia maculata, Adgrssiz, AL, “Revision of the Echin/”, Cat. Mus.
C-mp. Zoology.  Harvard, 1872—74, pl. TII, fig, 456,
(Prewl b letin in anq).

Pseundoboletia maculata, Agrssiz, Al, “Rvisim of the Wehini Cat.  Mus. Comp.
Zoole gy, Horerrd, 187274, pt 1II, p. 456
(Peewl b letia indinna).

Psoudoboletia  maculata, Bell, “On tho specion of Psewloholetia” Annrls of Natural
Histery (8), Vol XIIL, pp. 108—111.

- Pseudoboletia  maculate, Sluiter, Die Lchiniden Sammlung des Mrserms zg
Amstordom. B jdgen tot de Dierk, XVII, 1895,
p. 70 (Pooui b letia indinna).

Pseudoboletia  maculota, Doderlein. Echin-dermrn  von Ceylon Zool. Jahrb.
. Abth T Sysj,, III, 1888, p. 835 (Pseudoboletia

S sieme).



162 .

Psecudobolotia maculata, Mortensen, Ingolf-Echinoidea, I, p. 118.

Pseudoboletia. maculate, Meijere, Siboga-Expeditie, Echinoidea, XLIII (=Livr.
XIV), 1904, p. 96 and p. 230 (Key).

Pseudoboletia maculata, Clark, H.L., Catalogue of the Recent Sea Urchins
{Echinoidea) in the Collection of the British
: Museum, London, 1925, p. 131.

Thig species is closely allied to Pseudoboletia indiana and resembles if in severak-
respects. The pore-pairs are arranged in ares of four. The test is conspicuously,
blotched with darker brown markings. The primary spines are more slender than in..
the preceding species.

Clark (loc. cit.,) reports that the validity of this species and its specific distinctness
from Pseudoboletia indiana are doubtful.

However, the persence of spots and blotches on the test and the comparatively
more slender spines at once distinguish this species from Pseudoboletia indiana. Inl
Pseudoboletia indiana, the spines are dull pink, short and rather stout.

This species Fas been recorded fromn India (Madras), Pilippine Islands, Philip-
pines, Masbate, Zamboanga (Challenger) and Macclesfield Bank (39 fathoms).

Specimens in the collection.—The dry-preserved specimens, exhibited in the
Gallery. Locality : Tuticorin. :

The specimens are in rather bad state of preservation. (The test is dull earthy
brown and the spines are either pale brownish or dark chestnut brown. The spines
are more numercus and crowded on the oral surface whers they project outwards and
downwards. In one of the specimens the spines on the abactinal side have almosd
sompletely dropped away. The tubercles on the test are small and rounded and formy
regular radiating rows. The two specimens are almost exactly equal in size. In one
of the specimens, remnants of Aristotle’s Lantern are seen within the cavity of the test.

Measurements : Diameter of the test: 73 mm.
Height of the test: 3¢ mm.
Diameter of the peristome: 22 mm.
Length of a primary spine : 17 mm.

Family ECHINOMETRIDAE.

This iz the lagt family of the Reg;la.r Sea urchings and alse the last family
included in the Order Camarodonta. This family includes small to large forms with
round or oval test, with three or more pre-pairs on the ambulacral plates. The ambu-
Yacra tend to widen gradually in the oral direction. The globiferous pedicellrice have
double poison sacs and may be provided with stalk glands. The chief distingnishing
feature of these pedicellariae is the presence of one unpaired tooth near the end toolk
in each valve.

The ambitus is more or less elliptical. There are no pits or sculpturing of the
eoronal plates; the ambulacral plates are compound, with 3 to 19 elements but usually
more than four. The oculars are all exsert or becoming ingert in sequence V, I, IV,
(not I, V, IV as usual).

This is & characteristically tropical family, This family is distinguished from the
Echinidae in having more than three pairs of to pores each arc, while in the Echinidae
the arcs are always composed only of three pairs. The mode of growth of the poris
ferous zone in these two families is also totally unlike.
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{Thig family is represented in the Museum. collection by a single species, Echinod
meira mathaei, belonging to the genung Echinometrs, which is the principal genus of
the family. The species Frkinometra maothaei is fairly commoa tn the Pamban area
in the Guif of Manaar and is widely distribnted in the Inde-Pacific Region.

Genus Echinometra Gray.

The species of this genus have an oval tesb, but the plane of elongation corres-
ponds neither to T.oven is plane nor to Carpenter’s plane—although it is almost ab
right angles to the latter. The test has polyporous ambulacra with up to 16 pore pairs
per plabe.

This genus is characterized by a markedly asymmetrical, oval test. The ambu.
Iscral plates are composed of four to eight elements. The Fperiproct has numerous
plates; the gpines are moderately stout and short and are not in any way peculiar.

A single species, Echinometrs mathaei one of the most familiar and widely disbri-
buted species of the genus, is contained in the Museum collection.

Echinometra mathaei (de Blainville).
Fiaure 39.
Echinus mathaei, de Blainville, Diction. Science Naturelle, XXXVII, 1325 p. 94

Eehinometra lucuntur, (part), Agassiz, Al. “Revigion of the Echini”, Tilustrated
Catalogue of the Museum of (omparative Zool-
ogy at Harvard, VII, 1872—74, pt. I, p. 115; pt.
IIT, p. 431; pl. ¥V b, fig. 4.

EBehinometra mathaei, Agassiz Al,, Challenger Reports, Echinoidea, p. 105,

Eckinometra mathaei, Koehler, Echinodermes recueilles par M, KOROTNEV
aux ies dela Sonde, Mem. Soc., Zool. France,
1895, p. 415.

Eecainometra mathaei, Ostafrikanische, Echiniden ges von, Dr. Stuhimann
Mitth. Naturh, Mus Hamburg, XIII, p. 46.

Echinometra mathaei, Farquhar, “A Contribution to the History of New Zsaland
Echinoderms®, Journ, Linn. Soc. London, Zoology*
XXVI, p. 188,

Echinometra mathaet, Ludwig, Echinodermen des Sansibar gebietes (ges v.
VOELTZKOW), Abhandl., Senckenb. naturf., Gesell-
sch., XXI, p. 554,
Echinomelra mathaei, Ddderlein, Bericht ub. die v. SEMON ges. Echinoidea
SEMON, Zool.Forschungsr, V. Jen, Denkschr.,
VIII, 1902, p. 46, (688).

EBehinometra mathaet, Bell, Willey's Zoological Results, Part II, p. 136,

Echinometra mathaet, Bell, in Gardiner’s Fauna and Geogr aphy of the Maldive
and Laceadive Archipelagoes, p. 231,

Echinometra mathaei, Meijere, Echinoidea, Siboga-Expeditie ,XLIII, (=Livr,
XIV), 1904, pp. 101102, and 230 (Key).

Echinometra mathaei, Clark, H.L., Catalogue of the Recent Sea Urchins
(Echinoides) in the Collestion of the British Museum,
London, 1925, p. 143,
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Hehinometra mathaei, Gravely, “Littoral Fauna of Krusadia Island, in the-
Gulf of Manwar”, N.8., N.H. Section, I, No. 1, 1927,
p. 1710 ' :

Behinomeltra mathaet, Clark, AH., “Echinoderms {rom Marshal Islands”,.
Proe. United States National Museum, Vol. 102,
1952, p. 272. '

Agassiz Al., {lec. cit., p. 431} Eckinometre mathaei as a synonym for  Echino-
metra lucuntur, but the latter seems to be a distinet species, distingnished by the pore
pairs being disposed in arcs of 7 or 8, or sometimes only 6, whereas in Echinomeira
mathael, they are arranged in ares of 4.

This 18 probably the most abundant species of regular sea urching in the world
and is widely distributed throughout the tropical and subtropical seas of the world. It
is smaller than the other common species of regular sea urchin, namely, Stomopreustes
variolarts. 1t has a strongly asymmetrical test and the ambulacral areas are much
parrowr than in Stomopneustes varicleris, Therse is considerable variation in the colour,.
but generally the spines are paler than in Stomopreustes vertolaris, and are of a more-
greenish tint. Rarely, the spines are black and may be very stout.

But in a large series of specimens of this species (Echinometra wmathgei) from
different localities of the world, there is usually considerable variation in the colour of
the test and of the spines. The general colonration cf the spines ranges from a dark
viclet to almost straw colour, tipped with violet, or uniform light pink $ipped with
vellow, and all possible gradations between this and a dark violet shaft with a yellow
tip, or a hight green shaft, shading into a darker point tipped with yellow, or a lighter
ghade than the hody of the shafb are noticed in this species. The milled ring is generally
of a brilliant white colour. The principal characteristic of fthis species is the shortness
of the arcs composing the narrow, poriferous zone, never having more than five pairs:
of pores, usually only four pore-pairs in each arc. The outer row of ambulacral tubercles:
is reduced to minute tubercles, though in very large specimens, thig outer row of
tubercles is more marked, with a tendency to separate one of the pairs of pores from
%he others. The coronal plates do not greatly increase in size during growth, but
inercaze rvapidly in number. The madreporic genital is but slightly larger than the:
other genital plates, which are uniform in size. The auricles are prominent, connected
bv a low interambulacral arch, flaltened, anchor-shaped, and with a large, auricular
arch. Actinal euts are well marked, somewhat rounded; the actionstome (peristome)
is larger, in proportion to the size of the test, than in any other species of the genus.

Clark, A. H., (oec. cit., p. 272), reporting on the specimens of this species collected
from Marshalls Islands, states that those specimens were all mpstly small or medium-
gized. The largest, from the outer reef flats on the north cagb-side ¢f Arambiru Isiand,
Eniwetol Atoll, is reported to measare 51 mm. in length, 40 mm. in width and 32 mm.

in height.
Thys species is very widely distributed. and has been recorded from a very wide
range ol localities. The recorded localities include Fgypb, Suez, Red Sea, Persian Gulf,

‘Muscat, Zanzibar, Mozambique, Madagascar, Mauriting, Maldives, Andaman Isla_nds,.
Borneo, Prilippine Islands, Australia, New Guinea, Solomon Isla-nds, New Henrides,

Yoyalty lslands, Fiji, Samosa and the Coast of Savaii.

Ronnd about the South Indian Coaste, this species has been recorded from Tuticorin
and from the Gulf of Manaar.

This species is represented in the Museum collection by several specimens from
Frusadai and Shingle Islands in the Gulf of Manaar area.
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Specimens in the collection :

. I. Reference Collection :

(1) One young specimen, web-preserved; Locality: Shingle Island: 1924.
The test 13 rather asymmetrical and elongately ovoid. The test is whibtish, with the
tubercles large, prominent and closely set. The spines are sirong, greenish, with
. brownish tips, longish and tapering and pointed towards the bip.
Measurements : TLong diameter of the ‘est: 25 mm.
Short dismeter of the test: 20 mm.
Diameter of the peristome : 6 mm.
- Length of a primary gpine: 16 mm.

(2} Slightly larger specimen, wet-preserved. Locality : Shingle Island : 1925.

The test is somewhat purplish brown, but the colour of the spines is more
or less the same as in the preceding specimen, although appearing slightly more faded
and rather greenish grey. The spines at the sides of the test and around the ambitus
are the longest and projece towards while the spines on the upper part of .the abactinat
surface and on the oral side are shorter.

Measurements :

Long diameter of the test: 42 mm.
Short diameter of the test: 35 mm.
Diameter of the peristome: 7 mm,
Lengt’. of a primary spine: 17 mm.

(8) One gpecimen (adult), slightly larger than the. preceding specimen, webs

preserved. Locality : Shingle Island: 1944,

The spines are greenish grey, with ‘brownish tips. JThe colour of the tesE is
-purplish brown. The spines on the actinal (oral) gide are shorter and paler in colour,
-almost translucent whitish or whitish green.

Measurements :

Long diameter of the tesb: 47 mm.
Short diameter of the test: 37 mm,
Diameter of the peristome: 8 mm.

Liength of a primary spine: 15 mm.

(4) One very smsll, young specimen, ' wet.preserved. Locality : Krusadai
‘Island : 1924, .

The spines are fairly long, in spite of the very small size of the test. The
-gpines are dull greenish grey, with pale brownish tips. The spines on the oral (actinalj
side are short, whitish, comparatively slender and closely crowded together. The longest
-gpines are at the sides are around the ambitus and project outwards.
Measurements :
Long diameter of the %est: 18 mm.
Short diameter of the test: 15 mm.
Diameter of the peristome: 4 mm.
Length of a primary spine: 13 mm.

II. Gallery Collection : -

(5) One larger, more or less adult, wet-preserved specimen, exhibited in the
~Gallery. Locality :  Krusadai Island. '

257-1—14
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The spines are dull, somewhat pale greenish grey, whitish towards their bases
and pale brownish towards their tips. The spines are very long, acutely tapering and
pointed towards their tips. The colour of the test is purplish white,

Measurements :
Long diameter of the test: 38 mm,
Short diameter of the test: 26 mm.
Diameter of the peristome: 6 mm.
- Length of a primary spine: 20 mm.

The surface of the spines in all the specimens mentioned above show very:
fine, Jongitudinal striations which can be clearly seen under the lens.

The colour of the spines is rather faded owing to prolonged preservation in
alcohol in all these specimens, but in fresh and living specimens they tend to be
much brighter greenish in colour, '

SUBCLASS IRREGULARIA
(= EXOCYCLICA)

This Subclass includes Echinoidea in which the anus lies outside the apical system.
of plates in the posterior interradius. In the members of this Subclass the periproct,
including the anug has moved outside the apical gystem of plates. The periproct has
regressed along one partisular interambulacrum, namely, AB on the Carpenter Plane,
thet hereby becomes the posterior. The members of this Subclass comprise irregular
gea urchins which are classified hy Mortensen into four Orders, two of which are mostly

extinet. )
The periproct in this Subclass is, in fact, outside the genito-ocular ring in inter-
ambulacrom 5. The forms included in this Subclass are characterized by more or less:
marked bilateral symmetry, secondarily acquired.

Of the four Orders of this Subclass, three, namely, Orders Csasiduloida, Clypeas-
troida and Spatangoida are represented by specimens in the Museum collection.

ORDER CASSIDULOIDA

The members of this Order are mostly extinet. The test ranges {rom rcund
to oval in profile, with the apical system and peristome ecentral or elightly anterior.
On the aborsl surface, the ambulacra are more or less petaloid, and aronnd the peristome,
shey typically form phyliodes alternating with well developed bourrulets. The periproct.
varies in its position from a location where it may he cogtlguous with the apical sys_tem
to an oral location near the peristome and may be sunk in a groove. In most Casside-
loids, the Aristotle’s Yiantern dissppears during the juvenile stages.

A single species of this Order is represented in the Museum collection, namely,.
Hchinolampas ovatus, of the genus Iehinolampas belonging to the family Echinolam-

padidae.

Family ECHINOLAMPADIDAE

This family includes Irregular Echinoids which have open petaloids, with this.
ature that the two pore rows of each petaloid are of uneven length. The-
periproct, posteriarly located on the aboral side is cnverqd with three large plates.
This family comprises a number of species confined to tropical and subtropical waters,.

living mostly in waters of moderate depth,

peculiar fe
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Genus Echinolampas Gray.

This genus includes Irregular Sea Urchins of more or less ovoid ghape, with the
:apical system excentric. The petaloid ambulacra are elongate, unequal, the pores of
the same petal being often differently developed. The actinal surface (i.e.. the oral
surface) is slightly concave. The actinostorne (i.e., the peristome) is  transverse,
elliptical or pentagonal, more or less excentric. The floscelle ig fairly well marked and
the honrrelets are moderately prominent. The anal system is infra-marginal and trans-
verse. 'Lhe tubercles are of very uniform size, the difference in size being scarcely
perceptible between the actinal surface and the rest of the fest.

The test is more or lesa ovoidly elongated, the longitudinal diameter of the test
‘being greater than the transverse diameter. The mouth is anterior. The periproct is
situated at or below the ambitus, not in a groove or depression. '

This genus is represented in the Museum collection by a single species, Echinolampas
ov.te (Fchinolampas oviformis) which is a familiar and widely distributed species in
the Indo-Pacific Region. Specimens of this species collected from Tuticorin and the
Tndian Ocean are represented also in the British Museum collections.

Echinolampas ovata (Leske),
FIGUurEs 40 aND 41,
Echinolampas ovatus, Leske, Add. ad Klen, 1778, p, i27.
Echinus oviformis, Gmelin, Linné, Syst. Nat, Ed. 1788.
Echinolampas ovifc;rmis, Gray, Ann. Phil, 1825, p. 7.

Echinolampas oviformis, Agassiz, Al., “Revision of the Echini”, Cat. Mus. Comp.
Zoology, Harvard, VII, 1872—74, pt. I1II, p. 553

Echinclampas ovata, Meijere, Echinoides, Siboga-Expeditie, XLIII (—Livr. XIV)
1904, p. 234.

Echinolampas ovate, Doderlein, Valdivia, Echinoidea, 1906, p. 240,

Echinolampas ovata, Clark, H.L., Memoirs of the Museum of Comparative Zoology,
Harvard, XLVI, 1917, pl. CLIH, figs. 1 and 2.

Echinolampas ovata, Koehler, Echinoidea, Indian Museum Cassidulidae, 1922, pp.
140—144; pl. VI, fig. 5; pl. XIV, fig. 8.

Echinolamnas ovata, Clark, H.L., Catalogue of the RecentSea Urchins (Echinoidea)
in the Collection of the British Museum, London, 1925,
p. 184,

Echinolampas oveta, Gravely, “Littoral Fauna of Krusadai Island in the Gulf of
Manaar”, Bull. Madras Government Museum. (Natural
History), I, No. 1, 1927, p. 171

Echinolampas ovate, Gravely, “Shells and other Animal Remains of the Madras
Beach”, Bull, Mudras Government Museum, (Natural,
History), V, No. 1, 1941, pp. 91 and 106.

Echinolampas ovate, Hyman, The Invertebratcs, Echinodermata, 1955, p- 532,
fig. 229 D.

The test is rather high and inflated at the edgés. The outline of the test from
above is elliptical. The apex is very excentric and placed anteriorly. The tuberculation
on the test iy fine and close-set. The apical system is small. The poriferons zones are
broad; the porifernos areas of areas I and V are markedly unequal, the outer being
longer. - The pairs of pores are distant. The petals, especially the posterior pair are

257-1—144a
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not strictly petaloid in shape. The poriferous zones are dlverglng The anterior zones.
of the anterior pair and the posterior zones of the posterior pair of pttals are much
shorter than the ohter zones of the smae petals. The mouth corresponds nearly in
position with the posttion of the apical system: The actinal surface iz arched gradually
towards the actinostome, and is less concave, except near the actinostome.

The bourreletes are scarcely developed and in old gpecimens forming a mere thicken--
ing of tne lip of the actinostome, with phyllodes more or less indistinct. The tuber--
culation of the actinal surface is coarser than that of the upper part of the test.

This species is fairly widely distributed around the Indian Coasts and in the Indian
Pacific Region generally. On the East Coast of South India, this species has been:
recorded from the Madrag Beach, Tuticorin and in the Pamban area in the Gulf of
Manaar. This species has been recorded from the following localities : Indian Ocesn,.
India, Tuaticorin, West Australia, Dampier Archipelago and Lewis Island. Agassiz
(loc. czt J records it from the Red Ses and the Molluceas Islands.

Unfortunately, this species is representd in the Museum collection mostly by dry
tests, although there are many of them in the collection. In fresh condition, the
specimens are rather bright buff in colour.

Specimens tn the collection.—DBoth wet and dry-preserved specimens are represen--
ted in the Museum collection, although the majority of the specimens are only dry and.
emply tests.

I. Reference Collection: _
(i) One wet.preserved specimen. Locality: Tholayirampar, Tuticorin.

The specimen is pale brownish, with a close fur of minute spines all over the-
surface, but 3he portions of the snrface from which this coat of spines has been eroded
appear as creamy white, irregular patches. The test iz elongately ovoid, with the-
mouth at the cenfre of the lower, flattened, and somewhat concave surface and the
pnus also on the cral side at the posterior end. The petaloid ambulacra are distinet,
the pefals being open at their distal extremity and one limb of the petaloid ambulacra:
being longer than the other usually. The mouth aperture is somewhat broadly penta-
gonal.

It ghould be noted that the mouth is always more or less circular or broadly
pentagonal in the specimeng of this species, but the anus is more or less elongately:
oval trangversely. Ir the case of anus, therefore, it is-only the traneverse (longer).
dismeter that is mentioned in the following measurements of these specimens.

Measurements :
Liong diameter of the test: 58 mm.
Short diameter of the test: 49 mm.
Height of the test: 82 mm.
Dismeter of the mouth: 4 mm,
Diameter of the snus: 6 mm.

Except the above mentioned specimen, which is wet-preserved, the remaining-
ones in the collection -are all dry-preserved ones, The description is more or less the
same as that of the above specimen.

{H) One small, dry-preserved specimen. Locality : Kundugal Paint; Pamban,.
Gulf of Mansaar, 1943, The test is dull chalky white. The pore pairs forming the
limbs of the petaloid ambulacra are beautifully distinct, the pores of each pair being
connscled by a distinct. transverse groove or line. The large rectamgular plates which:
make up the test are arranged in regular double rows in the interambulacral areas and

are clearly geen in this epecimen.
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Measurements :
Long diameter ot the test: 47 mm,
Short diameter or the test: 41 mm.
Height ot the test: 25 mm,
Diameter of the mouth: 4 mm..
Piameter of the anus: § mm,

(iii} One dry-preserved specimen, exceptionally broad in proportion to ite height
and somewhat depressed. Localily: Kundugal Point, Pamban, Guif of Manaar. 1943.

The test is white, with the grooves of the petaloid ambulacra well depressed.

Measurements :
Long diameter of the test: 59 mm.
Short diameter of the ftesb: 56 mm.
Height of the test: 31 mm.
Diameter of the mouth: 5 mm.
Diameter fo the anug: 7 mm.

(iv) Four dry-preserved specimens of which the largest is abont 60 mm. long
and the smallest 52 ram. long. They are mostly white, but one of them is slightly
tinged with pale brown. Locality: Shingle Island, Gulf of Mansar, 1949.

Measurements : Largest specimen :
Long diameter of the tesé: 60 mm,
Short diameter of the test: 54 mm.
Height of the tesb: 40 mm.
Diameter of the mouth: 6 mm.
Diameter of the anns: 8 mm.

Smallest specimen :
Long diameter of the test: 52 mm. -
Short diameéter fo the test: 47 mm.
Height of the test: 32 mm.
Diameter of the mouth: 5§ mm.
Diameter of the anus: 7 mm.

(v) Twelve dry-preserved specimens. Tocality : Pullivasal Island, near Krusadai
Island, Gulf of Manaar, 1943.

‘The specimens in this 1ot are all dull chalky white and some of them are
rather worn out, One specimen (the largest) iy linged with pale brown, while a few
others have been dirty pale greyish patches. The specimens (dry tests) range in size from
62 mm. in length to about 48 mm. in length. The actinal surface of the test is rough
and granulated in some epecimens, but smooth and worn out in others.

Measurements : Largest specimen : i
Long diameter of the test: 62 mm.
Short diameter of the test: 55 mm.
Hegiht of the test: 37 mm.
Diameter of the mouth : 5 mm. -

(The anal aperture is broken and hence its diameter conld not he Aefermined
accurately).
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Smallest specimen :
Long diameter of the test: 483 mm.
Short diamneter of the test: 41 mm,
Height of the test: 30 mm.
Diameter fo the mouth : 4 mm-
Diameter of the anus: 6 mm.

Four more specimens in this lot are almost of the same size as the above specimen,
while the remaining ones are larger, ranging from 52 to 56 mm. in length.

II. Gallery Collection :

{vi) Two dry-preserved specimens exhibited in the Gallery (labelled Echinolampas
oviformis, which is a synonym for Echinolampas ovatus). Tocality : Pamban, Gulf
of Manaar. .

Both specimens are brownish, the largest specimen being darker brown and the
smaller one being lighter, yellowish brown. In the larger specimen the apical area
bedrs a slightly abnormal depression which hag resulted in the abnormal displacement
of two of the petaloid ambulacra. : .

Measarements : Larger specimen : (Thig is the largest specimen of this species
in the collection). ' .

Liong diameter of the test: 66 mm.
Short diameter of the test: 57 mm.
Height of the test: 38 mm.

Smaller specimen :

 Long diameter of the test: 53 mm.
Short diameter of the test: 47 mm.
Height of the test: 30 mm.

{(Note.—The diameters of the mouth and the anal aperfures could not be defermined
in the two above mentioned gallery specimens as the specimens are firmly glued down
on the display board by their oral sides and could not he defached without risk of
dumage}. '

ORDER CLYPEASTROIDA

The Clypeastroids include the irregular Echinoids popularly known as the Sand
Dollars, Sea Buiscintg, etc. Tle test is usually flattened, oval .oy rounded or somewhat
angled at the ambitus and is often very solid and strongly built with heavy internal
skeletal supports. 'The peristome and apical system are usually central. The latter
"generally consists of a porous pentagonal plate composed of fused genitals and madre-
porite, accompanied by very small terminals. On the aboral side, the ambulacra form
five well developed petaloids with conjugate pore-pairs; elsewhere, there are large
nambers of small, uniporous podia, emerging not only along the ambulacra, hut often
along the interambulacra also. Phyllodes and bourreletes are wanting. The periproct
vares in position in the posterior interambulacrum, but is never in contact with the
apical syetem. There are no gills or gill cuts. The test is usnally covered densely
with small spines. A large Aristotle’s Lantern with broad, flattened pyramids is pre-
gent, but compasses are lacking. Globiferous pedicellariae are usually wanting, but the
three other types occur, although not conspicuously. There is a single concealed
sphaeridium (sometimes two) along each ambulacrum near the peristome, The Sand
Dollars of this Order are classified by Mortensen into five families, of which specimens
belonging to three families, namely, the Clypeastridae, the Taganidae and the Scutellidae
are represented in the Museum Collection. :
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Fanmily CLYPEASTRIDAE

This is a well defined family of Irregular Urching in which the petaloids are formed
of primary plates alternating regularly with demiplates. The two pores of each pair
are widely separated, connected by a furrow, The ambulacra are much broader than
the interambulacra. On the oral side, the ambulacra usually show a simple, central
furrow. The apical system is central, consisting of a porous, rounded or pentagonal
plate, with five minute terminals and five gonopores placed ~abt the plate angles or
removed somewhat from the plate. The periproct, covered with small plates, is founa
on the oral surface near the posterior margin.

The auricles are separate, each being placed on the ambulacrum ; the test is mode-
rately high or flattened, but rarely discoidal. The anue is marginal or inframarginal
The genital pores are five iIn number. :

This family includes but one existing genus, Clypeaster, comprising many species
in tropical and subtropical wa'ters, living on or buried in, sandy bottom.

Genus Clypeaster Lamarck.

'Chis genus includes irregular urching which are readily distinguished from their
sllies included in the Order Clypeastroida, by the rather flattened and depressed shape
of their tests. 'The actinal surface (oral surface) is markedly flattened, but the mouth
is not conspicuously sunken. The ambulacral radiating from the peristome on the oral
surface are fairly well defined. The interior of the test is characterized by the absence
of the double ambulacral chamber, and the presence of slender, needie-like pillars which.
replace the magsive columns of the other genera of the Order Clypeastroida. The actinal
surface is flab. The actinostome (peristome) is sanken only in a slight cavity and is well
¢ircumecribed. -

The poriferous areas of the petals are more or less incurved distally; (if this is
not well marked, the test is much flattened); the anus is infra-marginal.

This genus is represented in the Museum Colleetion by two species, which are
fairlv common on the South Indian shores, namely, Clypeaster humilis and Clypeaster
rarispinus. In the former species, the odd, anterior ambulacrum is specially elongated
and the tesb is not so markedly five-angled and the body not <o thin, while in the latter
the hodv is thin and clesrly five-angled (pentagonal) in outline, the wmargin being
indented hetween the rounded angles.

Clyp2aster humilis (Leeke).
Frauvre 42, .
Echinanthus humilis, Leske, 1788, Add ad. Klein, p, 121, pl. xix, figs. A, B.

Clypeaster  humilis, Agassiz, Al,, “Revision of the Echini’’, ITlustrated Catalogue
of the Museum of Comparative Zoolcgy, Harvard;
No. VII, 1872-74, Part I, p. 100. Part III, p. 510.
Pl. xi a, figs. 1-8. ,

Clyneaster humilis, Agassiz, Al, Challenger Reports, Echinoidea, p. 119,

Clypeaster humilis, Tenison-Woods, ~ “On the habits of some Australian Echini”,
Proc. Linn. Soc., N. 8. Wales, IV, p. 203,

Scutella  placunaria, Lamarck, Hist. Naturelle des animaunx sans vertebres, 1816,
Paris, 1815-1822,

Echinanthus explanatus, Gray, “New Genera and species of Seutellidac and
Echinolampadidae™,  Proc. Zool. 8oe. London,
1851, p. 35. .
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Echinanthus explanatus, Gray, “Catalogue ef the Recent Echinida in the British
Museum, London, 1855, p. 6, pl. i, fig. 1.

Echinanthus testudinarius, Gray, Proc. Zool. Soc. London, 1851, p. 35,

Bchinanthus festudinarius, Gra.y, Catalogue of tho Recent Echinida in the Brltls_h .

Muséum, London, 1855, p. 6, pl. i, fig. I.

Clypeaster placunar;ius, l{liohelin Monographie des Clypeastres fosaﬂes Mem,

Soc. Geol. France 2nd Series, ¢. VII, 1861,.
Mem. no. 2, p. 135, pl. x3xV, ﬁg 24, (non Clypea-
ster placumrma Agagsig et Desor). '

- Clypeaster Saissett, Michelin, Ibid., 1861, &, p. 328, pl. ix, fig. 2.

Clypeaster rosaceus, Loven (Seven), Hohinologica, Kongl. Svenska Vetenskaps
Akad. Handlinger, Vol. XVIII, 1892, p. 173.

Alexandria magnifica,  Pleffer, Die Clypealtnden des Hamburger Musums, Verh,

Naturw. Variens, Hamburg, V, 1881, p. 58 ’

Clypeaster humilts, Duncan, “On the Pergnathic girdle of Echinoidea”, Journ.
: Linn. Soo, London Zoology, XIX, p. 205,

Clypeaster humilis, Bell, Rep. Zool. Collections “Alert”, London, 1884, p. 122

Clypeaster humilis, Bell, *“Echinodérms from Tuticorin, Madras”, Proc Zool,
L Soc. London, 1888, p. 384.

- Clypeaster rosaceus, l.oven, “Thée Linnaean sapecies of Echinoidea”,  Bih,

K. Svensk. Vet. Ak, Handl., XIII, 4, p. 173
OIypéaster humslis, Ramsay, Eohinoderms of the Australian Museum, 1‘8_85_,_ p. 51,

Clypeaster humilis, Andereon, “On some Indian Echinoidea”, Journ. - Asiatic
Soc. Bengal, LXIII, 1894, p. 188.

Clypeaster humilis, Sluiter, Die Echiniden-Sammlung des Museums zu Amsterdam,
Bijdragen tot de Dierkunde, XVII, 1895 p. 72.

Clypeaster rosaceus, Meijere, Siboga-Expeditie, Echinoidea, 1904, p. 133;
. pl. xviii, figs. 352 and 363. '

Clypeaster humilis, Brown, (R. N. Rudmose), Echinoidea and Asteroidea from
the Mergui Archipelago, Proc. Roy. Boc. Edinburgh,
XVIII, 1910, p. 41. |

Clypeaster’ .humiﬁa, Lambert, “‘Note sur la synonymic des especes vivantes de
Clypeastres”’, Ann. 8oc. Linnaenna de Lyon, t. LXI.
Lyon, 1914, pp. 13, 18, 18, eto.

&obnoclypus humills, Lambert et Thiery (P), Essai de Nomenclature raisonne
* des Echinides, 1909-1914, 5 fascicules, Chaumont,
1914, p. 301,

COlypeaster humilis, Clark., H, L., *“The Echinoderms of the Westorn Australian
- Muegeum”, Records of the Weatern Australian Museum,
I, 1014, p 38, pl. exxtii, fig. 5.

Clypeaster humilis, Koehler, R., “Ec]nmdes du Musee Indien a Caloutta, IT,
01ypeastr1des et Caagidulides, Calcutta, 1922, p, 51,
pl fii, fig. 1tc 5 and 12; pl. xiv, ﬁg._23 and
L. exxxviii, fig. 4.

Clypenster humilis, Clark, H. L., Memoirs of the Museum of Comparative ZOOIOgy,

Harvard XLVI, 1814, pls. 137 and 138, fig. 4
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Clypeaster  humslis, Clark,; H.L., Uataloguc of the Recent Sea Urchins
{Echiuoidea) in the Collection of the British Museum,
(Natural History), London, 1925, p.149.

Clypeastes  humilis, Gravely “Shells and other - Animal Remains of the Madr>s
Beach®, Bull. Madras Government Museum (Natural
History), V, No. I, part 1, 1941, p, 89 (Clypeaster sp.).

The teat is low, rather flattened. The margins are thin. The tuberculation is fine.
The ridges between the pore-pairs bear a single, iegular series of 6-15 primary tubercles.
‘The poriferons areas converge rather abruptly and tend to close the petaloids.

This species is distniguished by its specially elongated, odd, anterior petaloid ambu-
lacrom and the gceat width of the poriferous zote at the extremity of the petals. The
petals are usually closed. The poriferous furrows are crowded at the extremity of the
petaloids. They are characterized by their uniform width and somewhat swollen, median:
tnberculiferous part rising above the poriferous zone. The pores of the poriferous zuiie
are large—larger than in the other species of the genus; the ouber pore, especially, is of
great size. The genital openings are distant. The tubercles of the upper part of the test
are somewhat smaller than in the West Indian species. On the actinal side, the tubercles
increase in size towards the actionstome (i.e., the peristome) and become quite lucge,
especially near the median interambulacral space : the space occupied by the miliaries
betwean the primary tubercles is reported to be wider in nurmal specimeng from other
localities than in West Indian species. In very large specimens {measuring about 245 mm.),
the edge is extremely attenuated; the outline is still more undulating than in smaller
specimens, but not pentagonal, ag is so frequently the case in the West Indian speciem.
The proportions of the petals in the rosette are not changed in such large specimens. The
$uberculation is remarkably uniform on both sides. In very young specimens, the out-
line tends to be more or less circular, the rosette is short and the ambulaecral pores occur
in the horizontal sutures above and below. The odd ambulacrum shows a tendency
towards elongation even in young specimens.

Koehler (lor. cit., p. 52) reports that one of the characters which strikes immediately
when one examines the dorsal surface of Clypeaster humilis is the relatively short length
of the petaloids and the large intervel that separates their very much rounded distal
extremity from the corresponding margin of the test. It is well-known that the five petals
of Clypeaster huinilis have a more or less obovate form, and their maximum width is
attained at a point beyond balf their length. On the other band, the petals forin on the
«dorsal surface of the test a very appreciably projection and the inter-poriferous zone in'
particular 15 more or less strongly convex ; the poriferous zones are also very convex. The
interporiferous zones are covered with numerous primary granules, closely crowded
between whieh the miliary tubercles occur in less abundant numbers. The poriferous
zones hear between the siccessive pairs of pores, a row of primary tubercles, equally very
close-set, The chararters presented hy the form of the petals and their Iencrth in pmpen
tion to the widtih of the test remain almost entirely constant among the specimens ¢f
Clypeaster  humilis,

The pedicellariae of Clypeaster humilis are very poorly known. Meijere has observed
the tridactyle and the ophicephalous types, but he mentions that they do not have sny
particular character and he has just represented one valve of an ophlcephalous pedp
cellariae of this species in his illustrations. Koehler (loc. cit., p. 52) had observed, in;
the specimen lie had on hand. two different sets of tridactyle pedlcellanae-——the trifoliate
and the ophicephalous—and he remarks that 'the tndactxle pedicellariae in particular
present certain churacters which could be advantageouslv utilized for establishing the
differences between Clypeaster humilis and various other species of the genus. The
tridactyle pedicellariae of the first form are reported to have a head, large and wide and
the valves are 0.8 mm. in length and ifs length equals a third of the total length. This
region is almost as long as the width and its margins are smooth or ¥ most provided

257-1-—154
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- 'with two or three small denticuladlons, very low, and scarcely apparent. The apophysis,
- slightly elevated, has its free border almost cmopletely smooth. The limb at first rather
narrow, is progressively widened.-

The trifoliate pedicellariae are very abundant, The valves measure 0.10 to 0.12
millimetres in length,

' ; - 1 ’ ’ 1 he -
The hmb which commences by a short external column, widens very rapidly.

The ophicephalcus type of pedicellariae, which are not-very plenteous, have already
Yeen figured by Meijere ; their valves are abhout 0.15 mn, in length.

The Aristotle’ 8 lantérn is very well developed. Agassiz Al., (loc. cif.)) has published
several photographs.of the entire lantern and also of different isolated pieces.

This species has been recorded from a very wide range localities extendlna from the
tRed Sea through the Indo-Pacific Region to Australia. Aromd the Indian Loast thig
‘species- hag'been recorded speclﬁcally from Madras and Tuticorin and from the Pamban
area in the Gulf of Manaar.” -

Some of the loca:hhes from which this species. has been collected are: Red 3ea.
Mauscat, East of Pergian .Gulf; Makran Coast belween Muscat and Baluchistan, Madras,
’I‘utxcorm Tamban, . Gulf of Manaar : Philippine Islands, Amboina (15 to 20 fabhoms,
‘Challenﬂer) Queensland .Port Denison (Alert Expedltlon)

Anderson (lec. eit., p. 194} has recordéd that very numerouz specimens were obtained
oft f»he Coromande!, Malabar and Ceylon Coasts'in from 10 to 40 fathoms.

In frhe Madras Museum collegtion, this species is represented both b\e dry and wei-
“preserved speeimens from Madras and ‘Pamban. Clark (loc. cit:,) states that in the smg}e
gpecimen of this specieg from Tuticorin in'the British- Museum Collection which is ‘@
bare test, the infer-poriferous areas are rather flat, the unpaired petal widely open and
petals 2 and 4 are not clgsed. He also cites three fine gpecimeng of this species from
Madras in the British Museum collection of which largest is reported to measure
180mm. x 120 mm. x 19 mm. The colour of these specimens is said to be light redaish
‘brown, which is rather unusual for this ‘species. The largeat recorded specimen of ths
species (ocontained in the Bntlsh Muaeum collectmn) is’ said to measure 163 mm.'x
148 mm. x 24 mm. - :

Specimens in ihe golléction.— _
Reference collecﬁlon (i} Two wet-preserved specimens. Locahty Unknown
’I‘he gpecinieng are brownish, with a close fur of short, slender, whitish spines whlch
are slightly more profusely developed on the flat oral. side and longer, especially around
the month. ~The specimttetis are broadly elongately ovate in outline, somewhat broadened
and truncated on the posterior side and somewhat narrowed and rounded towards the
anterior side. The five grooves radiating from the mouth on the under side are distinct and
the spaces in between these grooves ‘towards the mouth are paler, almost whitish,
at least in.one of the specimens. The body is Battened, disk-shaped, with the dorsal side
rather raised and convex in the region of the petaloid ambulacra. On the dorsal side also
the areas enclosed by the petaloid ambulacrs are paler,
Moasurements :  Larger specimen:
' Length : 80 mm,
Width : 70 mm.
‘Height (at the centre): 20 mm.
Smaller specimen :
Length : 71 mm,
Width : 64 mm. «
Height (at the centre): 13 mm.

(
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. Gallery collectiun ; (ii}) One large, dry-preserved specimen exhibited in the Gallery. .
Locality : Pamban. '

. The specimmen 15 brownish with ‘the sreas enclosed by the petaloid ambulacra some-
what darker brownish. The large, rectangular plates of the test in regular rows in between.
and beyond the ambulacral areas are distinctly seen in this gpecimen ag the fur of spines

has been lost in
appearance, the
the surface. The

this specimen, The entire surface of the test presents a minutely pitted
pits appearing as small, close-set, neat circles on the plates throughout
petaloid ambulacra, the pore pairs and the trangverse grooves connecting

the pores of a pair are distinctly seen in this specimen.

Measuremen

Alerendrig

.. .. Clypeaster

Clypeaster

Clypeaater

Clypeaster

The body is

ts: Length: 116 mm.
Width : 95 mm. ,
Height (at the centre) : 20 mm.

Clypeaster rarispinus (Méijere}.
FioUrE 43.

magnifica, Loriol, P. de, “Notes pour servira 1” etude des
Eckinodermes, 1st Series, fasc. III, Mem. Soc.
phys. et Hist- Naturelle, Geneve, Volume supple-
mentaire, 1891, p, 20. :

rarispinus, Meijere, Siboga-Expeditie, Echinoidea, 1904, p. 134; pl. vi,
' figs. 56 and 56; pl. xviii, figs. 364 to 361 ; pl. .xix,.
fig. 362-

rarigpinus, Clark, H.L., “The Echinoderms of the Western Australisn
Museum”, Records of the. Western - Australian
Museum, Vol. I, 1914, p. 30. '

rartspinus, Koehler, R., “Echinides du Museé Indien Calcutta,
IT; Clypeastrides eb Cassldulides, Calcutta, 1923;
pp. 55—60, pl v, ﬁgs 1, 2 and 7,p1 vi, ﬁgs T—I11;
" pl. xiv, fig. 9. :

rarispinus, Gravely, *“Shells and Other Ammal Remains of the
Madras Beach”, Bull. Mad. Government Museum,
(N.8.), Natural Hlstory, V, No.1, partl, 1941,
p- 90, and p- 106. :

thin and clearly 5-angled (pentagonal) Between the rounded angles, the

margin 18 indented: in the posterior inter-radius is the middle part, which also containg
the anal field, alightly to the fronb, so that on either side of it is found an indentation.
The body is as long as it is broad; the greatest breadth is in the region of the middle
ambulacrals. The margin is up to about 4 mm. thick in average adult specimens, slightly
swollen, and sometimes not very clear. The ‘middle part of the apical area is strongly

conical and this
slightly concave.
often extend to

The huceal

elevation extends up to the tip of the petals. The oral side is flat or -
The ambulacral grooveg are deep and run nea.rly up to the margin, and
gsome distance on the apical side.

field is situated in the centre of the oral side and is small and circular.

The anal area is situated on the same side at a distance of slightly less than its length,

near the margin.

It is slightly broader than long and slightly smaller than the buccal

field. In the centrally sitnated apical field are found five small genital pores; the ocalar
pores are very minute and not always distinguishable. The primary tubercles are equally
‘l&rge on both sides of the body, and are at & distance from one another, but not so scanty

in all specimens.

Thus in one specimen, there are. in the interambulacral plates on the

257-1-— 15
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apical side, 7-10 of them, in another 12, and up to 20 in the biggest specimen, white m
the ambulacrals there are 12 to 30. At the margin, these primary tubercles are pushed
sliglitly close to one another. Also in the middle zone of the petals, t-h.ere are more of
them, but not arranged in any regular fashion. Sometimes they appear in the poriferous
zone also. The miliary ‘ubercles found in between the primary tubercles are numerons,
but they do not touch one another. On either side of the ambulacral grooves, the primarg
tubercles are densely crowded. The petals are lancet-shaped; they are either broadest at
the middle, or a littie above the middle. The outep pores are slightly bigger than the
inner ones and stretched crosswise. :

The ridge between two pore pairs has a row of six to eight small miliary tuberclf':s,
sometimes also primary tubercies. In the last case, the surrounding area of the pore pairs
are often slightly large in size; in neighbouring pores are pushed close together or the
pore pairs are pushed away from each other. ‘The petals are definitely closed at the ends.
The middle cnes extend up to half the distance to the margin of the body. In their
length, the ditferent petals vary very little; it is mostly the unpaired ones that are dis-
tinguished by their greater length.

In the body are found ° pillars ” (Pleifer?) characteristic of the genus Clypeaster.
Firstly, round the mouth field in the inter-radii; these are stronger; then the same type
appears at the periphery. The region between has only very thin pillars, like those
which appear between the stronger pillars. The latter are flattened. Some are fork-shaped
like the letter Y ™. '

There are five pairs of ambulacral processes; they are iriangular and are indented
at the top margin. -

Koehler (loe. cit., p. 53), refers to an important character which has been noted by
Meijere. It is the fattening (depression) of the interporiferous zones of the petals, o
srrangement which recalls the condition noted in another sllied species, Clypeaster Annan-
dalei. In the very numerous specimens of Clypeaster rarispinus collected by R.I.M.S.
** Investigator ', Koeller records that even in the large specimens, the petals follow very
tlosely the general curvature of the body, without forming an appreciable groove, Koehler
reporis that the test atself is always very muech depressed in this species and that its bor-
der is always very much thinned out. Its contour is subject to certain minor variations.
The petals are narrow and elongated. There does not exist between the successive paira
of pores, any regular rows of primary tubercles. All that one observes is that here and,
there especially in the external half of the petal, a primary tubercle 1s closer to the inter-
nal border of the poriferous zone than to its external border. The interporiferous zone
is narrow and besrc primary tubercles of unequal size, scarcely crowded together and
very irregularly disposed. The smaller ones are of the size of the tubercles of the pori-
ferous zone. while the others are a little bigger.

The tridactylous pedicellariae are of two types. One type consists of rather large
ones, and the length of their head attains 0.40 to 0.45 mm. The limb of the valves i
these pedicellariae iz stronger on the whole than in the diagram given by Meijere (Figs
3593 and 360} and it carries throughout ite length, very fine and close-set denticulations'
more numerous and less stronger than those which Meijere has represented. '

The ophicephalous pedicellariae are very small and the length of their head does not
sxceed (.06 to 0.07 mm,

Finally, there exist the trifoliate pedicellariae which have alread
H.L. Clark, of wl.ch the valves are only 0.07 mm. in height.
semi-cirenlar cuilleron with fine denticulations.

Y been noticed by
The limb forms an almost

The length of the miliary spines ranges around 0.3% to 0.45 mm. an

£ .
become progressively wider towardy their extremity. @ these spines
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Specimens in the colleclion.—This species is represented only by a few sprit-
preszrved specimens in the Reference Collection of the Museumn. The body 18 very
strongly flattened and depressed and almost disk-like so that the specimen is a typical
‘“ sand dollar . It ig much more flattened than the test of Clypeaster humilis and lacks

the ratsed, convex, central hump-like elevation characteristic of the latter.

The outline of the body is rather roughly pentagonal with bluntly rounded angles.
The petaloid amvulacra are more or less elliptical witic their distal end more narrowed
and pointed than in the preceding species. The rectangular plates commposing the test ard
much less elongate transversely and are hence shorber and more squarish than in the
preceding species. The plates on the oral (actinal side) are almost hexagonal in outline
The oral side 1s absolutely flattened, and even a little concave towards the centre,

Specimens from two localities, namely, Ratnagiri, Orissa State and from Hnnur,
Tamil Nadu State, are represented in the collection.

(i} Five wel.presevved specimens in alcolicl. T.ocality : Ratnagiri, Orissa State
1963. These are reported to have been obtained at a depth of 9 fathoms while trawling.
The specimens are of a more or less brownish colour, mottled with darker or rusty
brown indistinet spots or blotches. The oral surface is paler brown. One specimen is
broken towards the edge on one side, while the surface of the largest and smallest speci-
mens is slightly cracked although their edges are entire.

Measureraents : Liargest specimen :

Diameter of the test: 39 mm,

Thickness of the test: 6 mm.

Smallest specimen ;
Diameter of the test: 35 mm.
Thickness of the test: 5 mm.

One of the three rernaining specimens in this lot is almost of the same size ag the

smallest specimen (86 mm. in diameter; while the other two specimens are intermediate
in size between the smallest and the largest specimen. On the ventral side, five broad,
radiating brownish double bands enclosing narrow white grooves are distinrtiy seen,
diverging from the month,
‘ (1) Three small {probably young) specimens, wel-preserved {in alcohol); Tocality :
Ennur, purchased from the Fisheries Biological Supply Station. Two of these specimens
are whitish, duell greyish, over a wide central, circular area on_the uppen surface, leaving
a clear, pure white or creamy white margin all round, about 4 mm. in width. The third
specimen {which is snuch thinner than the other two) is also somewhat pale greyish white
above, but the greyish area is more diffuse and is not so sharply demarcated from the
narrow whitish zone towards the border. The oral surface ts flattened anda whitish with
# large, centrai, circular area tinged greyish and with faint indications of the five radiat-
ing grooves from the mouth as feeble, brownish streaks.

All the three specimens in this lot are almost equal in size (and are more or less
equal in the diameter of their tesis),

Measurements : Diameber of the test: 29 mm.
Thickness of the test
(in the two thicker specimens):; 4 mm.
Thickness of the test
{(in the thinnest specimen): 3 mm.

Family LAGANIDAR.

‘The Laganidae include sand dollars of mostly small to moderate size, with a thick-
ecged, flattened test of circular, ovoid, or angled outline. On the shoral surface, the
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ambulacra are distinctly petaloid and the interambulacra terminate between them by
one lirge plate. The apical system is fused into one single pentagonal plate. The
periproct is situated on the oral surface, which also bears five simple ambulacral fur-
rows, not reaching the edge of the test. The small (miliary) spines terminate in a
crown. P

"The auricles are fused into a single piece on the interambulacra: the test is seldom
discoidal, and though flat, never with marginal slits or lunules; petals more or less
perfect; madreporic pores are numerous. In the specimens of speciés belonging to
thig family, the connection between the two floors is made by walls running paraliel
to the edge of the test; well developed buccal tubes are present.: The petals are lanceo-
late ; the interambulacra are extremely narrow on the actinal sidé of the test; ambulacral
furrcws are straight, and the outline is more or less pentagonal. .

The members of this family are ﬁypicaily inbabitants of sandy bottoms in shallow
waters in the Indo-West Pacific Region. :

This {amilv inciudes only two existing genera, namely Lagenum, with five gonopores
and madreporic pores sunken in lines or pits; .and Peronelle, with four gonopores and
madreporic pores not so sunken. Specimens belonging o both these genera are repre-
sented 1n the Musenm collection. T .

Genus Laganum :Gray.

This genus incledes ‘“ sand dollars ' (irregular Echinii) of large and medium size,
with depressed test, subpentagonal, often with swollen edge. - Ambulacral petsls are
lanceolate, closed before reaching the margin, scarcely extending beyond half way
between the apex and the margin of the test. The pores "are distinctly conjugated..
The interambulacra are narrow, espeecislly upon the lower side, which is flat, with
simple, broad, shallow, porous ambulacra running s short. distance beyond the peris-
tomial star, but not reaching the margin. Sopports of the edge are concentric with it,
broad and few in number. Not more than two or three parallel rows of walls are
present, The primary tubercles are uniformly scattered over the surface, and much
less numerous than in the other gemera of “ sand dollars . The miliaries are more
nomerous. The teeth are articulated upon a groove in the upper surface of the jaws;
the tip of the teeth alone is enamelled and although massive, the jaws are not quite
built upon the pattern of the Clypeastroids, but are never like the jaws of the Scutellidas.
[The anos is infra-marginal. The outline is more or less pentagonal, angular or rounded
anteriorly and truncated posteriorly. -

There are no pillars usually between the jaws and the alimentary canal; five geﬁi.ﬁ-al"
openings are present;. the upper and lower floors are perfectly smooth; the sutures.
of the plates of the petals are well seen from the inferior. Several of the species of-
Laganum have a superficial resemblance to the flat Clypeastri; this has led to con-
siderable confusion between the species of the two genera with Clypeaster soutiformis
and Clypeaster humilis. ' i

The genital pores, five or six in number, are present in alt the interambulacra.

Two species of the genus Laganum, namely, Laganum decagonale and Laganum
depressum are represented in the Museum collection.

Laganum decagonale (Dle Blainville).
FiaURe 44,
Scutella decagonalis, De Blainville, Diot. 8eci. Nat., Vol. 48, 1827, p. 320.
Laganum decagonum, Agassiz, A, Mon., Eeh. Mon Seut., 1841, p. 112, pl. xxiii,
. figs. 16—320. I

i

i
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Laganum decagengle, Bell; ‘F:J., Report on the Zoological Collections made in
the Indo-Pacific Ocean during the Voyage of H M.8.
. ““Alert””, 1881.--82, British Museum, - Londen, 1884,

pp. 122,130, :

Laganum decagonale, Agassiz Al., Challenger Reports',' Echinoidea, p. 120.

Laganum decagondle, Pfeffer, Die Clypeastrilen ' des ~Hamburger Museums,
. ' Verh. mnaturw, Vereins -Vereins Hamburg, V, 1881,
P. 60. . . . .

Laganum decagonale, Ramsay, Catalogue of Eéhjﬁbdel'ﬁlata in the Australian
: Museum, KEchini, 1885, p. 52.

Laganum decagonale, Bell, Observations of the generic and specific characters
o " of the Lsganidae, Annals of Natural History, (5),
‘Vol.. XI, p. 130. '

Y T e | o
Laganum decagonale, Doderlein,  Seeigeln von Japan und den, Liu-Kiu-Inseln,
Arohiv f. Naturz. Jhg., Bd. 51, 1885, p. 105.

Laganum decagonale, Koshler, R., Catalogne Raisonne des Echinodermes
: ' - recuielles par M. Korotneff aux iles de la Sonde,
Mem. Soe. Zool. France, XX, 1895, p. 417.

- . Laganum decagonale, Bedford, “On Echiroderms from Singapore and Malacca”,

‘ ' Proc. Zool. Boc. London, 1900, p. 284,

Laganum decagonale, Do‘jder]eizi, Bericht uber die v. Semon Gesamm., Echlnoidea
in SEMON, Zool. Forschunger., V, Jen Denkschr,.
VIIL, 1902, p. 46 (688),

Laganum decagonale, Anderson, Report Marine Sutvey of India, 1898,99, p. 7.

Lagawum (Pevonella) decagbnale, Meijere, Siboga-Expeditie, Echinoidea, XLIII,
o (Liver. 14), 1904, p. 117, pl. vi, flgs. 58—62
and pl. =xviii, fig. 3189—324.

Laganum decagonale, Brown, (R.N. Rudmc;se;), " Echinoidea from the Kerimba
: : - Arshipelago, (Mozambique), Ibh, XVIII 1910, p. 42.

Lt;gcmum decagonale, Brown, (R. N. Rudmose), Echinoidea and Asteroidea
' _ from the Mergui Archipelago, Proc. Royal Society,
Edinburgh, XVIII, 1910, p. 26. '

Laganum decagonale, Clark, H.L., “Yhe Echinoids of the Western Australin
- Museum’, Records of the Western Australian
Museum, 1, 1914, p. 46

Jackonaster decagonglis, Lambert, et Thiery, Essai de nomenclature raisonne.
des Echinides, 1914, p. 313,

Laganum decagonale, Koehler, R., “An Account of the Echinoidea”, Indian
Museum, Caloutta, 1T, Clypeastrides et Cassidulides,
1922, p. 85.

Laganum decagonale, Clark, HL, Catologue of the Reecent Sea Urchins in the
Collection of the British Museum, 1825, p. 156.

The test is low; the anus is much nearer the margin than the mouth. The
‘petaloid area is very small. The petals are small, but relatively broad, with curved,
poriferons areas, converging to the nearly or completely closed lips. Specimens of
Isrger size oMten show no indication of the genital pores.
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Koehler (loc. eit., 1922, p. 85), records specimens of this specieg in the Indian
Museum collection, collected from Orissa, Ganjam and Vizagapatam Coasts, but he
states that the specimens examined by him in general were of small size, the length
of the test hardly exceeding 20 mm. Bome specimens only are said to be larger  and
*he inrgest of them 1s reported to attain a length of 35 mm,

Laganum decagonale 18 a well known and widely distributed species, but it has
been cenfused by various aunthors with Peronelle lesueuri, and the confusion arose from
an error of A. Agassiz who had not distinguished the two species from one another.
In his *‘ Revision of the Echini ', (loc. ¢it.. p. 148) he unites these two species as
synonyms under the name Peronella decagonalis, :

Lagenym decagonale is  distinguished by the considérable flattening of the body
{test), by tha petals being very short, and by the ventral furrows (grooves) being very
distinctly roarked. Tt is a species which ig very eagily recognized. As it is very offen

conlused with Peronella lesueuri, it would be perhaps helpful %o point out that, apart

from the character sfforded by the number of the genital orifices. Laganum decagonale = -
has the body less elungated. It is often as long as broad, and ordinarily, its contour .
is polygonal, whilst in Peronella lesueuri, the body is always longer than wide, hut
"like the other species, often presenting a polygonal contour. The petals {petaloid areas
are longer than in Laganum decagonale.

The characters of Laganum decagonale, however, have been clearly indicated by
kgr-.fsiz in 1841 (oc. cit., p. 112} under the name of Laganum decagonum and the
Bpecies is correctly figured by him (loc. cif., Agassiz, 1841, pl. xxiii. figs. 16-20).
More recentlv, Meijere hag defined the external characterg of Laganum decagonale of
which he has described the primary and miliary spines, as well as the pedicellanaa.
Meijere has mentioned three types of pedicellarizae which correspond only to the two
known forms of pedicelariae — the tridactyle and the trifoliate. The tridactyle pedi-.
- cellariae of the first sort have the valves extremely elongated and narrow: they measure
about 0.5 mm. in length; the basilar part is very broad and very short. The limb,
extremely narrow, is converted almost up to its origin into = groove or duct, which
preserves for a greater distance the same length, and widens only at its extremity into
a small, short club.{cuilleron), carrying a few rather fine teeth at itg distal border.
It is this form that Meijere has represented in pl. xviii, fig. 321. The tridactyle pedi-
cellarise of the second sort have the limb broader and shorter and the cuilleron elon-
gated and oval, hearing in its second half conical teeth which become stronger and longer
as one approaches the extremity. Between the short pedicellarise of which the valves
measurc only 0.2 to 0.25 millimetres, and the elongated tridactyles of the first type,
are unoticed numerous intermediate forms. The trifoliate pedicellarisae have the valves
short and their length measures only 0.08 mm. Their limb widens very rapidly and
takes an oval or almost circular form with the teeth very well developed. All the
pedicellariae that have been cbserved in this species possess generally three valves,
but soinetimes there are only two valves. Ophicephalous pedicellariae are not generally
met with in this species.

The shape of the petals is quite constant and characteristic, but the degree to which =
thev are open abt the tip shows considerable variation.

This species is found to be widely distributed in the Indo-Pacific Region (i.e., Easé
Indian Region, from China te Ausiralia). I hag been recorded from China, Macao,
Java, Batavia, Roadstead, Macclesfield Bank, at 35-41 fathoms; Challenger Expedi-
tion Stations 219 near Admiralty Islands, 150 fathoms (mud); Arafura Sea, 129 fathoms;
49 fatbomsg (mud): Torres Strait (28 fathoms). '

Specimens in the Collection.— Wet-preserved specimens from Rameswaram are re-
presented in the Museum Collection (both in the Reference Collection and in the exhi-

bited series in the Gallery). : .
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The specimens are circular, disk-like, fairly thick, and with the petaloid ambulacra
forming a pretty, star-like pattern on the abactinal surface. The abactinal side is
slightly depressed some distance within the border, and again slightly convexly raised
over the region of the petaloid ambulacra. The oral side is almost perfectly flattened
and bears the usual five grooves radiating from the mouth in the centre. The entire
surface is covered with a close fur of minute, short, slender, white spines, which are
slightly longer and more profusely developed on the oral side.

The.specimens are dull greyish. The abactinal side is darker greyish over a wide,
circular central area, leaving a paler, whitish, fairly broad margin all round. The
ventral gide is more or less uniformly dirby greyish white, but even here, in some speci-
mens, the central area tends to be darker greyish.

(i) Beven wet-preserved specimens, preserved in alcohol, in the Reference Col-
lection. Locality : Rameswaram, Gulf of Manaar.

The specimens range from a tiny young one, measuring barely 15 mm, in dia-
meter to nearly adult ones measuring 30 mm, in diameter.
Measurements :
Liargest specimen :
Diameter of the test: 30 mm.
Thickness of the test: 5 mm,
Smallest specimen (young one) :
Diameter of the test: 15 mm.
Thickness of the test: 3 mm,

Most of the specimens approach very closely in size to the largest specimen.
(i) Two wet-preserved specimens exhibited in the Gallerv, Tocality: Rames-

swaram, Gull of Manaar.

The gpecimens are more or less of the same colour and dimensions and approach
very clogely the largest adult specimen of this species in the Reference Coliection noted

above,
Measurements :

TDiameter of the test: 2% mm,
Thickness of the test: 5 mm,

Laganum depressum (Lesson).
TicURE 45,

Laganum depresswm, Lesson, in Agassiz L., Monographies d’Echinodermes, T,
. 1841, Monographile des Scutelles, Neuchatel, p. 110,
pl. xxiii, figs. 1—7,

Laganum  ellipticum, Agassiz L., ibid, p. 111, pl. xxiii, figs. 1—7,

Laganum depressum, Agassiz, Al, “Revision of the Echini”, Tllustrated Catalogue
_ of the Museum of Comparative Zoology, VII;
(ambridge, 1872—1874, p. 518; pl. xiii f, figs, 5—8,

pl. xxxiii, figs. 3—4.,

Laganum depressum, Lorihl, P.de, Catalogne Raisonne des Echinodermes
recuielles par Robillaml a lile Maurice, Echinides
Ib, 1883, pl xxvii, No. 8, p.37, pl. v, fig. 1,
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Duncan and Sladen, “Report of the Echinoidea of the
Mergui Archipelago”, Journ. Linn. Soe. London
Zoology, XXI, 1888, p. 318,

Bedford, “On Echinoderms from Singayore and Malacca’’,
Proc. Zool. Soc. London, 1900, p. 283.

Agassiz, Al., Challenger Reports, Echinoidea, p. 120.

Tenison-Woods, *“The Echini of Australia’, Proc. Linn.
Soe. N.8, Wales, II, 1878, p. 170.

Tenigson-Woods, *On some new Australian Echini’’, Ibid.,
IV, 1880, p. 290.

Pfeffer, Die Clypeastriden des Hamburger Museums, Verh,

naturw., Veriens Hamburg, V, 1881, p. 59.

Duncan, “On the Perignathic Girdle of Echinoides”, Journ.
Linn. Soc. London, XIX, p. 207.

Ludwig, fEchinodermen des Sansibargebietes,  Abh.
Senckenb., Naturw. Gesellsch.,, XXI, p. 5565.

Sluiter, Die Echiniden-Sammlung des Museums zu
Amsterdam, Bijdragen tot de Dierkunde, XVII,
1895, p. 72.

Anderson, “On some Indian Echinoidea” Journ. Asiatic

Soc. Bengal, LXVIII, 1894, p. 188,

Anderson, Report of the Marine Survey, India,

1898-99,
p. 1L

Beoll, Fauna and Flora of the Maldive and Laccadive

Archipelago, Actig, Echinoid, p. 232.

Moijere, Siboga-Expeditie, Echinoidea, XLIII, (Livr. 14),

;904 p. 114; pl. vi, fig. 57; pl. xviii, figs. 317 and
18,

Brown, (R. N. Rudmose), “Echinoidea and Asteroidea from
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XVIIIL, 1910, p. 26.
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Museum Calcutta, II, Clypeastrides et Ca.smduhdes
1922, p, 88.
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The test is rather flattened with a more or less pentagonal outline at the ambitus.
Its length is usually decidedly greater than its breadth; the petsloid ares is rasher
large, its length being 0.60 or more of the length of the entire test,

The edge of the test is rather thin, not swollen. The anus is nearer the posterior
bdge, ind is transversely elliptical or circular, The apical system is larger. The tuber-
oulation is small and crowded on the abactinal side; on the actinal side, the tubercles
aro larger, more distinct, especislly in the slightly depressed interambulacral Spaces;
where they are so far apart as to form fan-shaped areas, extending from the actinosfome
(peristorne) to the edge, where the tubercles are more distinct than in the adjoining
pertion of the sctinal surface. The ambulacral furrows are. broad, extending mpearly
to the edge of the test. The peristomial star is distinct. The spines of the abactinsl
side are similar to those of the actinal side, longer, more slender and more digtinetly
fluted. Been from the interior, the concenric walls of the edge of the test occupy @
relatively broad space. The jaws are powerful and high; the two posterior jswa are
fnuch larger than the anterior ones; the odd jaw is by far the emallest. In small
specimens with a longitudinal diameter of about 27 mm., the petals extend rather close
to the edge. In older specimens, measuring about 75 mm in longitudinal diameter,
the outline becomes more angular, with re-entering sides. The petals extend ‘but s short
distance beyond half way between the apex and the edge of the test. In these large
spocimens, the anus becomes more circular, In spirit-preserved specimens, the colour
of the test is usually of & dirty yellow colour.

_ The greatesy irsnsverse dismeler of the test ig placed behind the anterior pair of
ambulacra in old specimens, while it ig directly acrosg the tip of the same in smasller
specimens, The difference between the longitudinal and transverse diameter hecomes
less with diminishing size. :

* The pairs of pores are more widley sepsrated as thuey approach ihe $ip of the peh.ll,
where they ars quite distinet. The grooves connecting them become oblitersted with

age. :

As in the case of Laganum decagonale, specimena of considerable size often lack
genital pores. The thickness of the test and its colour shows consideraable variation.
Bometimes the spines are unusually long, and form a conspicuous fringe on the margin,
waking tbe oral surface nnusually soft, with its dense coat of _relstlvely -Io'.ng, slender
spines, Bpecimens of this species are ususlly olive yellow or light yellowish brown
in colour. Large specimens abtain a thickness of about 5 mm. at the margin. Such
sbout specimens have been collected from the Gulf of Manaar area. One of t}_le
specimens, reported to have been collected from the Gulf of Manaar and represented in
the British Mussum collection is ssid to messure 46 mm. x 40 mm. with s margin 5
mm. thick, :

The confour of the fesd is ordinarily polygonal and meore particularly pentagonasl
with s posterior margin well marked, straight, and often glightly excavated, snd the sngles
rounded or slightly truncated. ' :

The longer primary spines on the ventral surface messure about 1.5 {0 1.8 mm. in
length. They are fine, poinfed and smooth; those on the dorsal surface are very much
shorter and their length varies bebween 0.35 mm. and 0.45 mm. They are very thick,
snd elightly widened in their seconfh‘:lsalf and ﬁn;ljlyhtﬁmihnlate _hinda r;:ore Itiar'm\:rl; rnivl:;!t:lit.ied

ify. e pri ines of this species which Koehler had observed in the Indian;
,b;&emmxiy lpmmmTh pnm:g 'rgmupurted to h?ve their margine almoab smooth. The few
denticulations which are present in the enlarged part are very low and much less strongly
developed than in the spines of the 8iboga Expedition specimens reported by Meijere
(loc. eit. p. 114). These denticulations, however, are very well developed and normally
very closely crodel on the milisry spines. - _

The pedicellarise belong %o the thres ordinary Jypes, namely, “the iridaciyle,
Fifolinte and the ophicephalons ¥ypes; and -the tridactyle * pedicellariae are, - am

ususl, of two sorts, In the larger omes, the head is elongated, and ineasures, on
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an average, 0.2) mullimetres; the valves are very thin and slender, their basilar part
being extremnely short, but wide. The limb remaing narrow for the greater part of ile
leng*'h It presents at first the form of & tube, then it gets converted into a very narrow
groove or channel which only widens in its terminal quarter forming a palette (or plate)
armed with rather sfrong, conical teeth, and which becomes large in size as one
spproaches the extremity. These valves are espicially constituted by a hyaline tissus
and the perforations are extremely reduced; they only form two longitudinal rows, and
Bre not present on the tubular part of the hmb and disappear on the widened part befors
reaching the extremity.

The tridactyle pedicellariae of the second type, which are often didactyle, have the
valves shorter; the limb which is very narrow at its origin rapidly widens into a convex
club, aslmost twice as long as wide, oval, with the extremity rounded, snd carrying
thronghous its length strong teeth and spaces of which the larger ones incresss f{rom
the bage ty the extremity of the club. The trofoliate pedicellariae ordinarily present
only two valves. These 1neasure (.08 mm. in length and resemble exactly those of
Laganum decogoneie. The ophicephaloue pedicellariae have rather variable dimensions,
their head measuring, on ap saverage, 0.18 millimetres in length and 0.08 millimetres
in width. The limb carriee very strong teeth on its terminal border.

Specimtens in  the collection.—Two dry-preserved specimens, exhibited in the
Gallery, arve represented in the Museum collection. Locality : Pamban, Gulf of
Manaar.

The specimens sre almost uniformly brownish, larger and thicker than the gpecimens
or the preceding species. The test has & more or less indistinctly pentagonal outling
- and is somewhat elongately ovate, the anterior end being rather narrowly rounded and
the posterior end broad and truncated. The pefraloid ambulacra are large and occupy a
comparatne y larger area than in the preceding species. The central sres of the aboral
side is somewhat more strongly convexly raised and humped than in the preceding
species, and between this raised area and the edge, the surface is rather depresved
concavely. One of the specimens is covered with a close fur of minute, whitish slender
spines all over, while in the other specimen in which the coat of spines hss dropped
off, the surface is more or less smooth, presenting a minutely pitted appesrsnce under
the jeus and the petaloid ambulacra are also distinctly seen.

Measurements ;
Specimen in which the coat of fur of spines is intact:
Length of the test: 46 mm.
Width of the test: 42 mm.
Thickness of the test at the border: 5 mm.
Thickness of the test at the centre (including the centrsi hump):
Thickness of the test at the cenfre

(including the central hump): ¢ mm.

8mooth specimer (without the coat of epimes) :
Length of the test: 43 mm.
Width of the test: 39 mm.
Thiokness of the test at the border: 5 mm.
Thickness of the %est at the cendre
(including the central hump): 8 mm.

Nom‘ —The ventral (oral) side is almost perfectly flattened, but as both the spssimens

giued down on the display board by their oral (actmal) side, no observation,

of thu aspsoh of She fests could be made in these fwo specimens, in view of the risk of
damage involved in detaching them from the boards.
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Genng Peronella Gray.

This genuas closely resembles Laganum and is related 4o ib, but may be distinguished
from the lafter by the presence of four genital pores only. It is wanting in inter-.
ambulacruin 5. Agassiz (loc. cit., ** Revision of the Echini'’, 1872-T4, p. 58} i8
inclined to treat this as a subgenus under Laganum, and distinguishes it from Laganum
‘8. str. by certain internal characters of the test. In Peronells, the partitions forming
#he connecting walls between the upper and lower floors of the test ramify somewhed
#3 they do in Scutella and Arachnoides, and extend more than half way to the centre of
_the test from the edge, instead of forming a narrow belt of three or four concentrie
simple walls near tha edge. ' :

Only one definitely identified species of Peronella, namely, Peronells lesusun, is
represented in the Museum collection. A specimen belonging to another species of
Peronells is siso represented in the Musenm collection, but thds is as yed not quite
positively detormined; however, from a clos examination of the gpecimen, it appears
#hat it might belong to the species Peronella orbicularis, and hence it hag been tenta
Sively identified ae sach and reported in the present accound.

Peronella lesueuri (L. Agassiz).
Figury 46.
Soutella decagonaglis, Lesson, 1827 in BL,, Dict. Se. Nat.. Scut., p. 229.

Laganum lesueuri, Agassiz L., Monographies d’Echinodermes, II, Monographie
des. Ecutelles, Neunchatel, 1841, p. 116, pl. xxiv, figs. 3—8,

Laganum elongatum., Agassiz, L., 1841, Ibid,, p. 117, pl. xxiv, figs. 12,
Laganum rostratum, Agassiz, L., 1841, Ibid., p. 118, pl. xxv.

Peronella decagonalis, Agassiz, Al., ** Revision of the Echini”, Illustrated Cata-
logue of the Museum of Comparative Zcology, VII, Cam-
bridge, 1872-74, p. 520: pl. xiiie, figs. 8—11, and pl.
xxxvii, fig. 8. '

Peronella Lesueuri, Agassiz, Al, Ibid,, pt. I, 1872, p. 148.

Laganum elegams, Ploffer, Die Clypeastriden des Hamburger Museum, Verh.
Naturw. Veriens, Hamburg, 1881, p. 63, pl. i, fig. 4.

Peromella decagonakis, Var. pallida, Pfeffer, 1bid., 1831, p. 60,
Laganum Lesueuri, Meijere, Siboga-Expeditie, Echinoides, XLIII, (Livr. 14),

1904, p. 122, pl. vi. figs. 63, 67 and 70, and pl. xviii, fig
329—333.

DPeronella Lesueuri, Clerk, H.L., “The Echinoderms of the Western Australian
Mussum” Records of the Western Australian Mugeum, I,
1914, p. 53, pl. cxxiv, figs. 23—24.

Perenclla aphanosting, Clerk, H.L. Mem. Mus. Comp. Zool., XLVI, 1914, p, 168,
pl. xxiv.

Rumphia Lesueuri, Lambert et Thiery, Essai de Nomenclature raisonne des
Echinides, 1914, p. 313.

Paronclle Lesweuri, Clark, H.L., Report on the Sea Lilies, Starfishes, Brittle
Stare and Sea Urchine obtained by the F.I.8.
“Endeavour”, Commonwealth of Australian Fisheties,
Vol. IV, part 1, Sydney, 1916, p. 120.
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Peronelle Lesueuri, Mortensen, Results of Dr. Mjobergs, Swedish Scientifie
Expcdition fo Australia, 1910—1913, XXI, Echinoidea
Kongl. Svenska, Vet. Ak. Handiinger, Bd. LVIII No. 9,
1918, p. 14, pl. v, fig, 25. .

Peronells  Lesucuri, Koehler, R., “An Account of the Echinoidea”, Indla.ii
Museum, Caleutta, II, Clypea.Strldes et Casslduhdes 1922, p.
119. .

Peronelly  lesuweurs, Clark, H.L., Catalogue of the Recent Sea Urchins in th&-
collection of the British Museum, anglon,_1925, p. 169,

This species iz described by Agsssiz in his Revision of the Echini (loe. «oil.,.
1872-74, p. 520) under the synonymous nsme, Peronells decagonalie. This is said to be
the largest and most elegant of the existing species of T.aganidae. The test is very
‘much flattened, and distinetly longer than wide. The margins are thin, scarcely swollen,
with & shght depression between the edge of the central portion of the tesh, as in
the Laganidae generally. The central part of the test rises somewhat abruptly at the
extremity of the petals, and is regularly arched, but only rises to s moderate heighll
even in the largest specimens. The outline of the test ig regularly decagonal; the
teab iy bounded by ten fruncated sides,. the longer sides corresponding fo ths inter-
smbulacral and the shorter o the ambulacral aress,

The petals are usumally narrow, and more or less nesrly closed. The pefaloid ares
is about half the length of the test or more.. The greatest width of the tes is anterior
tn the anterior pair of petals. The interporiferous zone is broad ;. the poriferous furrows
are closely packed, diminishing very gradually towards the extremity, where the poris
ferona zones converge slightly from the apical system towards the exfremity, and are
not rounded along the sides of the petals. The anterior pefal is somewhab larger than
the lateral petals,

There are four gemﬁal openings. The actinal surface (i.e., the oral surface) is
perfectly flab, That actinostorne (peristome) is central, circular, with distinet ambulacral
furrows extending nearly to the edge. The interambulacral areas on the lower surface-
form narrow, well defined bands. The anus is near he edge, elliptical, bubt placed
obliqrely to the longitudinal axis. The anus is 0.15 to 0.30 of the length of the long
radins from the margin. The tuberculation of both the surfaces is remarkably uniform,.
bub as in all the Taganidae, it is much larger on the lower surface. The spines of the
upper surface are small and slender, while those on the lower surfacs are much larger
and stouter; they are distinetly fluted, with minube serrations along the edge.

Larger and smaller specimens of this species ars no# spprecisbly different fromi escH
other. The pillars of the edge of the test are proporionately as fully developed in the
young as in the clder specimens., The proportions of the petals are not different, although
the decagonal outline of the test iz not quite so distincly marked in young specimens.
The coiour of the driel specimen is ueually yellowish brown, but living apecimens ary
said to ke of a brilliant red colour; but there seems to be some varistion in eolous
8s s0me specimens are reported to ba pale. greylsh purpla while s specimen iaken by
the ' Alert '’ Expedition iz very dark.

This is the largest of the Liaganidae, and specimens often reach a leng‘ih of.100 Yo
150 mr:. The genital pores seldom make their appearance befors the specimen -atains
. lengh of 30-40 mm. The test is variable in its thickness, but as & rnle, the margin
- thin, The shape of the test also shows considerable diversity, but usually, the width'
ts noh more than nine-tenths of the length.

. In lerge speclmens the peﬁals aze elongated, very narrow and . relahve]y ‘only
slightly widened in the middle region; on the contrary, in the young specimens, the:
petals are definitely lanceolste, widened at their base or almost nesr the hase, and they
get narrowed progressively and regularly up to their extremity which is poinded.
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A few differences in the dimensions of the periproct can also be noted in the young
fnd in the adult specimens; the periproct is relatively larger in the former, but it
fnever attains the considerable dimensions which sre observed in other species such ad

Peronella macroproctes and Peronelle rullands,

 Tle test is very slightly raiged, and the margins are thin and rather depressed;
the dorsal surface presents always, towards the periphery, s border rather wide and
‘well marked, even 1n small individuals, Seen in profile, the test diminishes progres-
Jsively in height up to a certain distance from the border and proceeding from this point
the height does not diminish up to the margins themselves.

Meijere (loc. cit., p. 122) has already indicated the characters of the primary end
ynilinry spinea in thia gpecies. The pedicellarise belong, as usual, to the three types,
namely, the tridactyle, trifoliate and ophicephalous types. 'The tridactyle pedicellarise
have the head sometimes elcugated end sometimes shorlened. The vales of the trid-
actyls pedicellariae with elongated heads measure 0.15 to 0.9 millimetres in length; the
limb, which is narrow, remains tubular for three-fourths of ifs length, but it widens in
its terminal part into a small club armed on its marging with strong and elongated teeth.
"'These pedicellariae have been figured by H. L. Clark. Mortensen has represented one
fin which the valves are thinner. The valves of the small tridactyle pedicellariae measure
-0.10 to 0.12 millimetres; their limb widens progressively and rapidly into an oval club,
.rather broad, srmed with strong teeth which become larger in size as one approaches
the extremity; the perforations, few in number, form especially a regular row on each
‘gide of the median line of the limb. The trifoliate and the ophicephalous pedicellariae
-do not present any special characteristics.

The internal ealcareous partitions which attain a great development in this species,
woccupy a largye part of the general cavity,

There are many species of Peronella closely sallied to the present one and likely
_to be confused with it, Among the species of Peronells which one may confound with
.Peronella lesueurs, there are forms which have the genital orifices more or less far
‘removed from the apical plate such as P. peronti and P. stellata L. Agassiz, as well as
~those in which the periproct is more removed from the posterior border of the test than,
jn P. Lesueuri (P. analis, Meijere, P. minuta Meijere, P. pellucids Doderlin and
_P. rubra Déderlein). Among those in which the periproct occupies almost the same
‘sibustion as in P. Lesueuri, mention may be made of P. orbicularss (Leeke) and
P. strigata Agacsiz and Clark. Of these, P. orbfcularis is distinguished by the margin
-of the test being very thick snd P. sirigate Agassiz and Clark, by the plates being
‘wery shork. ‘

Peronalla lesueurs is said to be widely distributed throughout the extent of the Indo-
‘Pao‘fic Region. . It has been recorded from the Beas of Ch'na and Japan. in the Bay of
"Bongal and from the following localities: Bingapore, Hongkong, . Philippines, Ceylon; on
the Coast of Australia and New Zealand New Caledonia, Zanzibar, West of Torres Straits
(in mud, Challenger Expedition); Queensland and Port Dension, 4 fathoms (H. M. 8,
“Alert” Expedition).

Specimens in the collection: Ten wet-preserved specimens in sloohol are repregented
in the Reference Collection of the Museum. Locality: Kilskarai, Ramanathapuram
Digtrict. -

Of the ten specimens four are fairly large, and almost adult (about 84 to 43 mm, in
diameter), and six are small and not fully grown ones (ranging from 16 mm. to 28 mm.
fn diameter). Df these IaMer gpecimens, one is incomplete and broken while three others
have their central parts missing, so that they are in the form of rings. Only the re-
maining two among the smaller specimens are entire gub even among these two, one

qth> smaller one) has the central part of the lower (actinal surface) cut away. The tour
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larger specimens, “however, are all entire. Presumably, among the smaller specimens,
those with the central portions cut away bad been dissected previously for study of the
internal parts. .

The specimeng are somewhat variable in colour. Mostly, they are dull-coloured,
dirty greyish white or pale greyish brown; some are paler, while others sre darker
brown. The largest specimen is more or less dark brownish. There is no marked
difference in colour between the oral and aboral sides. The specimens are covered by
a.close, fine fur of short, slender, minute white spineg which are closely crowded toge-
ther throughout the entire surface. The outlines of the petaloid ambulacra are more or
_less straight-sided (more markedly so in the adult, full grown specimens) so that they
present a pattern more or less resembling the profile of a straight-armed starfish. The
outline of the test is niore or less circular, bub in the largest specimen, it tends fo be
more or less indistinctly pentagonal, the anterior side being bluntly and-broadly rounded
snd the posterior side broadly truncated. [The spines on the.oral (actinal) surface appeas
% be longer. The central part of the abactinal surface is slightly convexly rs.lsed inte
3 hump Jike thickening.

Measzurements :
Largest specimen : (Colour : dark brown).
Liéngth of the test: 42 mm.
Width of the test: 36 mm.
Height of the test (at the centre): 9 mm,
Thickness of the test (at the edge): 5 mm.

Smallest specimen : (Colour : dull whitish),
Length of the tesb: 24 mm,
Width of the test: 21 mm.
Thickness of the test (at the centre}: 4 mm.
Thickness of the test (at the edge): 2 mm.
An unidentified specimen of Peronella contained in the Muaseam collection s vary
similar to Peronells lesueurs and seems closely allied to it; from a close examination

of the. specimen, it sppears that the specimen belongs to the species Peronells orbiouls
aris and hag hence tentatively been identified ss Peronella orbsculam (Lesko)

Peronella orbicularis (Leske).
Froora 47. |
Echinodiscus orbrcularis, Leske, 1778, Kleip Add,, p. 144.
Peronella crbicularis, Agassiz,. Al, “Revision of the Febini”, pt. I, p, 149,
Peronells orbicularis, Agassiz, Al., “Revisicn of the Echini”, pt. IiI p- 521,

Laganwum orbiculare, Bell, “Penguin”, Eehmmdea, Proc. Zool. Soe. I.on.don 1804,
o p. 412,

Lagnum orbiculare, Meijere, Siboga-Expeditie, Echinoida, XLIII, (Livr. 14),
1004, p. 126, :

.- Peronella orbicularis, Clark, H L., Catalogue of the Revent Ses - Urchins i the
SR ' Collection of the British Museum (NaturaF
History), London, 1925, , P. 160,
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The test is rather stows, the margin being somewhat thickened, about (.12 of the
tesé length in thickness; the petaloid arsa is rather large, being 0.60 or moare of the
to¥al length of the tess. The periproct is 0.15 o 0. 30 of the long mdlua from the
margin. The petals are almodt completely closed.

Al Agasiz (loc. eit.) is of the opinion that this might prove ¥o be s young cne of
Peronells decagonalis, bud the characters are sufficiently distrinet to warranb ile being
treated as a separate species.

This species also closely resembles Peronellalesueuri, but althongh the differences
between this species and Peronella lesueuri are not very well marked, they seem to be
very congtans, and adult specimens are usually distinguishable with ease.

This species is distinguished from FLagenum decaganalis by the broader and more
rounded outline of the test, the shorter petaloid areas, the more swollen edge and the
thicker and shorter radiating walls and pillars in the interior of the tess.

The ontline of the test is nearly circular, the edge of the test being slightly swollen;
the abactinal surface is slightly depressed at the extremity of the peta.la where the tesh
12 covered by large, glassv tubercles,

The petaloid ambulacra are broadly lanceolate, extending more than hnlf way o
Yhe edge; the anteriod psir are slightly shorter than the others; the poriferous zone
is marrow and the poriferous grooves are sharply incised. The poriferous zone is
broadest near the extremity of the petals. Four genital pores are presen’, rather widely
separated. The anus (peripoct) is transversely elliptical, placed about three times its
fiameter from the edge of the test. The actinal (oral) surface is quite flattened. ‘The
ambulacral furrows are indistinet. extending only a short distance from the actine-

- stome (peristome)..

H.L. Clark (loc. cit., p. 160) reports considerable variation in the colour of ihis
species in life; some are pretty red-orange while others are rogy red or brick red. Tro-
bably the colour in life is red, of some shade; possibly, this-is another point in which
Peronella orbicularis differs from Peronelly lesueuri.

The present single specimen in the Museum collection, although blesched and faded
due %o lonyg preservation in alchohol, yet retains a characteristic pale pinkish tinge, espe-
¢ially over the swollen marginal region of the test.

This epecies has been recorded from a wide range of localities, including Philip-
pine Islands, Australia, Torres Strait, Cape York, Albany Islands, New Holland
Formosa and Burma; Gulf of Martaban and Mac(’lesﬁeld Bank. ’

Specimens in the Museum ccllcetion: A single specimen, preserved in alcohol, is
represented in the Reference collection of the Museum. Locality : Rameswaram, Gulf
of Manaar,

The spevimen is almost faded into white, but retains a reddish tinge over the greater
part of the peripheral areas of the test, eapecmlly over the swollen marginal region on
the aboral side. The petaloid ambulacra are broadly lanceolate. The fur of spines has
been lost. and the entire surface presents a closely pitted appearance under the len, the,
small circular pits representing the surface of atbachment of the spines. The ambal-
acral furrows on the flattened ventral surface are quite indistinet and do net extend u 0
40 the margin.

Meagarements :
Length of the fest: 31 mm.

Width of the test: 29 mm.
Thickness of the test (at the ceptre): 5 mm.

Thickness of the test (at the edge; i.e., the swollen
marginal region) : -4 mm.

237=1~-17
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Family SCUTELLIDAE,

" . This family includes flattened, irregular Echinoids comprising the typical ** sand
Sollars " and *‘ ses buiscuits *>. These are relatively large forms with a very muoch
flattened, thin-edged, discoidal test, provided with distinct petaloids aborally and branch-
od grooves orally. The interambulacra are generally discontinuous on the oral smface
and: terminate aborally with two small plates. Gemtals and madreporic plate are fused
into one pentagonal plate with four or five gonopores, whereas the terminals remain
mors or less separate. The tips of the miliary spines of the aboral side are usually
encased in a bag of glandular tissue. Pedicellarine are mostly scarce and the tridentate
and triphyllous types are reduced to the small, two valved condition.

The test is flat, usually discoidal, often with lunules or marginal glits. The auri-
cles are fused into a single piece situated on the interambulaacrum; mbulacral furrows
of the oral side are distinet, at least the posterior reaching the margin.

In this family, the test is reduced to its maximum flatness among Clypeastroids.
The. outline is more or less circular, and is, unlike the Euclypeastridae, frequently per-
forated or ont at the margin, so as to form either ambulacral or interambulacral slits or
Junoles. The ambulacral furrows of the actinal (i.e., oral) side are more or Iless)

' ing undl anastamose, spreading over the interambulacrsl spaces. The connection
between the upper and lower floors 15 made by partitions, radiating fan-wise from single
points. The tubercles of the two sides of the test, as well as the spines which fhey;
carry, differ greatly in size. The absence of rotulae is s characteristic feature of the
jaws of the Beutellidas; they sre extremely flat in some genera, articulabing directly
upon very low auricles, and the teeth are horizontal instead of being vertical as in Eucly-
peastridae,

This family is represented in the Museum collection by two species (one of which
vomprises two races) belonging to Yhe genug Echinodiscus.

Genus Echinodiscus Leske.

‘ "The test is very much flattened; only two lunules or marginal slits are present, and
¥hese are placed one in each posterior ambulacrum.

. The test in thia genue is more depressed than in any other genus of the Scutellidne
the test iz thin, The anterior edge is rounded and theyposteriogr edge truncated. There
sre two lunules or slits (cuts) corresponding to the two posterior ambulacrs. Ambuls-
cral plates are small, well defined. Four genital pores are present. The lower surface
is flat, and the ambulacral furrows ramify but litble towards the exterior edge. 'The
snus 18 nearer the podterior edge than the actinostome (peristome).

.. The greater part of the interior of the test is occupied by s caloareous nebwork
rising into pillars for more than half the distance between the edge and the actinostome:
(peristome), leaving the central part more or less filled by a delicate tracery of calcareoud.
cells into which the appendages of the alimentary canal are received.’

The jaws which sre extremely flat, articulate upon the auricle, which fitg i i
. ] y N m #
nilshthesmlg?ll'ed of thrl?hlowez_' surface offtha jaw, and are not enclosed by thexsn' l: pi::l
other Scutellidae. e spines are uniform in structure, but those of %h ' :
are only shorter and slightly clavate. - ® upper surface

This genus is represented in the Museum collection bv & i v ndierane:
auritus and Echinodisens tisperforatus, both of which are iﬁir?m?v:gw:ﬁeci?mﬁgz?&
distributed in the IlldO-P&Clﬁ.(;, Region. Both are represented in the Museum Eollectior{
by specimens collgcted from in and around the Madras Beach and also from Covelon
ead from the Kutikal Channel in the Gulf of Manaar area, &
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Echsnodiscus bisperforalus - is distinguished from Echinodiscus aquritus by the test
being much thicker, its outline being irregular, narrower anteriorly, rounded and sligh-
fly indenteq cpposﬂe the anterior lateral ambulacra and by the lunules being very,
long and narrow, Further, in Echinodiscus auritus, the test is often longer #han wide
and the Posterior ambulacra each bears a deep, narrow, marginal slit, while in Echino-

discus bisperforatus, the test is wider than long, and each posterior ambulacrum bears

% long, narrow lunule (i.e.,

Echmodsscus aurifus,

a closed cut, instead of being open marginal slits),

Echinodiscus auritus (Leske).
Piavma 48.

Legke, (N.G.), Addimenta ad Xleinii naturalem dispo-
gitionem Echinodermatum, 1778, p. 202.

Lobophora aurita et L. bifissa, Agassiz, L., Monographies J Echinodermes, 1I,

Echinodissus aurtius,
Echinodiscus auritus,

EBchinodiscus agurifus,
Echinodiscus auribus,

Bchinodiscus aurilus,

Fehinodiscus auritys,

Echinodiscus auritus,

Echinodiscu aurttus,

Behinodiscus auritus,

Echinodiscus auritus,

Echingdiscus aquritus,

25'7_*-1——174

Monographie des Scutelles Neuchatel, 1841, pp. 67
and 70, pl. xiii and xiv,

Agasdiz, Al., “Revision of the Echini”, Illustrated Catalogue
of the Museum of Comparative Zoology, VII, 1872~
74, p. 531, pl. xi a, figs. 9-13, and pl. xiii ¢, figs. 1-3,

de Loriol, Echinodermes de 1° ile Maurice, Mem, Soc.
de Phys. et d’ hist. nat. Geneve, XXVIII, 1883,
No. 8, p. 36.

de Loriocl, Echinodermes de la baie q’ Amboine, Revue
Suisse de Zoologie, I, 1893, p. 375,

Bell, ““‘Additions to she Echinoderm fauna of the Bay of
Bengal” Proo. Zool. Soc, London, 1889, p. 7.

Meisgner, Ueber die von Dr. Sander heimgebrachten,
Seeigal, Sitzb. Ges., Naturf. Freunde, Berln, 12972,
p. 184, '

Sluiter, Die Echiniden-Sammlung des, Museums zu Amster-
dam, Bijdragen tot de Dierkunde, XVII, 1895, p. 72.

Ludwig, Echinodermen des Sansibargebietes (Ges von
Vooltzkow), Adhandi., Senckenb. Naturf. Gesellsch,
XXI, p. 565.

Diderlein, Bericht uber die von Semon bei Amboina und
Thursday Island gesammalten, Echinoidea, SEMON,
Zool. Forschungsr., V, Jan, Denkschr. VIII, - 1902,
p. 80 (722).

Bell. “The Actinogonidiate Echinoderms of the Maldive
and Laoccadive Islands’, in ‘“The Fauna and Geography
of the Maldive and Laccadive Archipelagoos® by N
Gardiner, Vol. I, Part 3, 1004, p. 247,

Meijere, Siboga-Expeditie, Echinoides, 1904, p. 138, pl.
xix, fig, 366 — 368.

Herdman, Report on the Echinodermata collected by
Prof. Herdman at Ceylon, in 1902, Report, Ceylon
Pear] Oyster Fisheries, Part II, Repori 10, 1904,
London, p. 120.
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. Echinodiscus guritus, Brown (R.N. Rudmose), Echinoides from the Kerimba
Archipelago (Mozambique), Ib, Vol. XVIII, 1920,
p- 42. ' :

‘Behinodiscus aqritus, Southwell, T., “Notes on the genera Margaritifera and
: Aviculidae, 2nd on post-mortem colour changes in
Echinoidea,” Ceylon Marine Biological Reports, No. 5,

1911, p. 208,

Echinodiscus auritus, Clark, HL., “The Echinoderms of the Western Australian
Museum” Records of the Western Australian Museum,
I, 1914, p. 71, pl. exv, figs, 9-10.

Eehinodiscus auritus, Clark, H. L., “The Echinoderms of Ceyvlon, other than
Holothuricns,” Spolia Zevlanica, X. 19516, p. 91.

Tetrodiscus Rumphti, Klein, Lambert et Thiery, Essai de Nomenclature raisonnee
des Echinides, 1909—1914, Chaumont, 1921, p. 323,

Fehinogiscus  auritus, Koehler, R., An Account of the Echinol, der, Indian
Museum, Caleutta II, Clypeastrides et Cassidulides,
1922, p, 123, pl. iv, fig. 9; pl x, fig. 14; pl xifigs. &
and 6; 1. xv, fig. 1£.

Echinodiscus oaurtus, Clark, HL., Catalogue of the Recent Sea Urchins in the
collection of the British Museum (Natural History),
London, 1925, p. 169

Bchinodiscus auritns, Gravely, <Bhells and  other Animal Remains of the
Madees Beash”, Tull. Madros Govt. Mus. (Not. Hist.)
V,No. 1, 1941, p 9.

This is the largest and perhaps the commonest species of the genus Echinodiscus
This spzecies is readily distinguished by the posterior ambulacra being each perforated
by a deep, narrow marginal slit, The test is depressed, rounded anteriorly and is longem
¥han wide. The greatest width is about half way between the apex and the posterion
edge: the anterior extremity iz much narrower than the broadly rounded and truncafed
posterior extremity, The vartex is somewhat anferior and corresponds with the apex
The petals are small, oompared to the size of tle test, and do not increase appreciably
in size in proportion to the increase in &ize of the test. The genital pores, four in num-
ber, are distinct, diverging posteriorly rather more than in the other species oi the
genus. The petals are nearly of the same size, but the odd petal is somewhat longer than
the others., The petals are rounded at the exiremity and closed. The poriferons zones
are board, equalling in width the irterporiferous space.

The lunules are more or less closed, or stmply form open slits, extending over one
third the distance of the edge from the apex towards the edge from the apex towards
%he centre, in prolongation of tLe redian longitudinal axis of the posterior pair of
petals. The tuberculation of the upper surface is small, compach, of uniform size,
carrying minute, shor, fine spines, elightly clavate. The median interambulacrai ard
ambulacral spaces are covered with longer and more distantly spaced tubercles, decrea-
ging in size near the edge, carrying longer and stouter spines. The interambulacral
gpines are more brilliantly coloursd than the ambulacral ones. The ambulscral fur-
rows are not deeply grooved; the posberior pairs branch more frequently near the edge
than the others. The mouth is nearly central, sligchtly anterior. The annsg 1s of irre-
gular ountline, more or less circular, placed in a line with the inner extremity of the
cnts (slits). The colour of the dried specimens is usually violeest or reddish orown,

Half the infernal cavity is occupied by a cluse network of pillars occupyiug the
whole space from the edge. Between the commencement of the pillars and the slender
auricles, the whole actinal flor is covered bv a succession of elongated cells, of the
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most irrgular shapes, formed by the projection of thin lamellae or ridges irom tha
floor which form eventually the pillars extending to the upper floor. The network
across the amnbulacral spaces iz reduced to ghort, low ridges, running ab rigat angles
% the ambulacral fubes.

Koehler (loc. cit., p. 128) reports that most cf the specimens of this species in the
Andian Museum collection sre of smal' dimensions, their length not exceeding 30 to
856 mm., and some of them are reported o be very small, like those from Palk Btrait,
$he length of which varies between 13 and 15 mm. The lengths of two specimens
from Orissa were reported to be 60 and 88 mm., and two others from Santapalli were
reported to be much larger. In all the specimens reporfed by Koehler, the two post-
errior slits remain open at their distal extremity and this appears to be the condition
in the typical form of Echinodiscus auritus.

The large primary spines of the ventral surface measure 1.5 to 2.0 millimetres in
the large specimens; they are almost cylindrical but slightly widened in their third on
in their fourth terminal, then they bocoine natrowed progressively up to the extremity
which forms a small, obtuse point. These spines are rather frequently wvery siightiy
incurved in their terminal part. They bear throughout their length small, friangular
testh, more or less marked but which are always less developed or disapepar in the third
terminal Meijere (loc. ¢it)), has indicated the characters of the miliary spines, the
integumentary sheath of which ig developed up to the extremity of the spine to form a
Jargs, roundel expansion. Tbe calcareous stalk is very thin and elongated, measuring
from 0.3 to 0.5 mm. in length; the small teeth which it carries throughout its length
is developed abruptly towards the extremity to form a small bead.

Themiliary spines on the dorsal surface present the same characters as those of
bhe ventral surface. The primary spines which are always ¢f a uniform size are not
very much larger than the miliary spines, but they are very mmuch thicker; they main-
tain the same thickness for two-thirds of their length, then they become widened
gradually up to their exiremity in such a manner so as to take the form of a club and
st the same time they are slightly incurved; the denticulations also become much
stronger on this enlarged part. :

Meijere mentions of three types of pedicellarial in EchinodiScus auritus, namely,
tridactyle, trifoliate and oplicephalons; on the other hand, H.L. clark has only observed
the didactyle and bifoliate pedicellariae in this species. Mortensen, however, reporty
that all the tvpes of pedicellariae encountered in E. auritus have three values.

Koehler (loc. eit.), has observed in the specimens of this species collecfed by the
Investigator Hxpedition three sorts of pedicellariae. These are, firstly, the large tri-
dactyle pedicellariae with three values, with which are associated other pedicellaride
equally tridactyle, but much smaller and much more deicate. Then there are Fhe
bifoliate and the ophicephaloug types. The large tridacytle pedicellariae resemble
somewhat the rostral pedicellariae which one finds so often in the Spatangids. The
values are narrow and elongated and the basal part in narrow and triangular, broade-
than long, with the margins smooth. The other type of tridactyle pedicellariac ars
very much smaller than the preceding type; the basal part, however, is' more developed
and attaing almost half the total lengt of the valune. It is broader than long; the
limb is short, in the form of a channel or groove and it terminates by & small palette
of teeth., '

The trifoliate pedicellariac deserve rather the name of bifoliate for  they have
almost always only two valves. The length of these do not exceed 0.06 mm. The
basilar part is very short. The limb remains narrow for about half ifs length, %hen
it widens rapidly into a club almost as wide ag long, furnished for a good part of its
length with small teeth extrmely fine and eclose-set. The performations are rathen
large.

This ig a widely distribnted species and has been pricipally known {from the
Fastern C(oast of Africa (Madagascar, Mozambique, Mombasga, - Zanzibar,
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Mauritius, etc.), in the Red fea and from numerous localities in the Indian OQcean.
In India, it has been recorded from Karachi and from the Coastes of Madras. It has
also been recorded from Ceylon.

Specimens in the collection.—The specimens of Echinodiscus ouritus in the
Museum collection consist of the following lots:

(i) Two wet-preserved specimens in the Reference collectidn._ .Lo¢aliby&:;
Madras.

(i)} Many dry-preserved specimeng (including some small, very young, extremely
delicate specimens in the Heterence collection. Locality : Madras (Some of these
specimnens are broken inbo bits).

(ui) Two very large, fine, entire, adult specimens, dry-preserved, exhibited in
the Gallery. Locality : Pamban.

N fThese specimens are described below, in greater detail, together with measurements,
. . .

(i) Two web-preserved specimens in the Reference collection., Tocality :
Royapuram Bay, Madras, Chingleput District, Of the two specimens, the larger onae
is broken on the left gide so that the edge of the disc on this side is inecomplete. The
specimens are beautifully pale pinkish brown on the upper side and pale dirty greyish
white on the under side. The test is covered by a close fur of ghort, very fine, whitich
spines which, along the edge, are longer, and form a continuous fringe of close-set,
whitish, hair-like spines all round the border of the test. The petaloid area is small
vompared to the area of the test and the petals do not meet each other at the centre.
The broad, hexagonal plates of which the %est is composed are distinct. The branch-
ing furrows diverging from the centre on the oral side are ditinet and are somiewhat
yellowisk brown or orange-brownish. The oral side is slightly concavely depressed.
The posterior margin of the test is straight and abruptly truncated while the sides and
the anberior border are more or less evenly rounded. The posterior slits are narrow,
rather short and open at the posterior margin. i

Measurement :
(¢) Smaller, entire specimen :
Length of the test: 42 mm.
Width of the fest (at the centre): 43 mm.
Length of the posterior slit: 10 mm.

The fest is extremely thin and flattened, being hardly more than 2 mm. in
Yhickness. _

. (b) Larger specimen, broken along he left border :
Length of the test: 50 mm.
Length of the posterior slit: 12 mm.
Thickness of the tesb: 8 mm.

The width of the %est could not be determined as the adge is broken on the
1Mt side. .

(i} Nine dry-preserved specimens and some broken bits of a large specimen in
the Reference collection. Locality : Madras. The specimens in this lot range from
s tiny young one measuring hardly 20 mm. in diameter fo very large ones measuring
over 100 mm. in ength. Some of these specimens are pale pinkish or purplish hrown
or purplish grey on the upper side and dirty greyish whife or yellowish white or pinkish
prown n the oral surface, while others are dark brownish on the upper side and palen
brown on the oral side. The large, hexagonal plates of which the test is composed are
distinctly seen in some of the specimens and become rapidly and progressively smasller
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§owards the centre of the test egpecially in the areas in between the pefaloid ambulacra.
fn many of these dry specimens the close fur of yellowish white or yellowish hrown
fine, hair-like spines is still persistent. On the oral side the ambulacral furrows are
district. They bifurcate at a short distance from the month aperture and thereaften
are branched in a free.like fashion. The centre of the test slightly bulged and elevated'
in most specimens. while the vntrael (orsl) surface is perfectly flattened.

Measurements ;
(@) Largest specimen':
Liength of the test: 108 mm.
Maximum width of the test: 115 mm,.
T.ength of the posterior slit: 28 mm.

The shape of the test in this specimen is somewhat broadly triangularly ovate,
rounded in front and truncated behind, the mazimum width being somewhat behind,
the mddie. The periproct is placed on the oral side in the area between the posterion
clefts, g little distance from the posterior truncated margin.

(b A medjum-sized specimen :
Length of the test: 72 mm.
Maximum width of the test: 78 mm.
Thicknesa of the test: O mm.
Length of the posterior slit: 17 mm.

The test is dark brownish in this specimen.
(¢) A smaller specimen:
Length of the test: 53 mm.
Maximum width of the test: 59 mm.
Thickness of the test: 4 mm.
Length of the posterior elit: 13 mm.

The test in this specimen is pale pinkish white; the hexagonal plates of the
test are distinct on the upper side. The lower side is yellowish white with brownish
radial patches towards the border, and the far of spines is very thick and cloge-seé on
#he oral side.

{d) A small, young specimen :
Length of the test: 30 mm.
Maximum width of the test: 33 mm.
Thickness of the fest: 2 mm,
Length of the posterior slit: 6 mm.

This specimen is pale purplisk pink on the upper side and dirfy whifish on #ie
tower (oral) side. The hexagonal plates and the fur of spines are distinet, but the
petaloid ambulacra are indistingd.

(e) Bmallest specimen: (Young specimen):
Length of the test: 14 mm.
Maximum width of the test: 14 mm.
Thickness of the test: 1 mmi.

The posterior sifs are hardly formed yet in this specimen, and are in the
torm of shallow indentations.
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“In some of the specimens, the outline of the test is even amd regular, while
in others, the outline is rather wavy and undulating. _
(i) Two large, dry-preserved entire specimens, exhibited in the Gallery.
Locality : Pamban. :

The specimens are pale creamy brownish. These specimens are denuded of-
their fur of spines and their surface consequently presents a finely pitted appearance.

Measurements :
(¢} Larger specimen ;
Tiength of the test: 109 mm.
Maximum width of the test: 113 mm.
Thickness of the test: 10 mm.
Length of the posterior slit: 30 mm.

(b} Smaller specimen :
Tiength of the test: 100 mm.
Maximum width of the test: 102 mm.
Thickness of the test: 9 mm.
Tiength of the posterior slit: 27 mm.

Echinodiscus bisperforatus (Leske),
Fiouvres 49 and 50,

Echinodiscus bisperforatus, Leske, (N.G.), Addimenta ad Kleinii naturalem
dlspoamonem Echmodermatum 1778, p. 196,
pl. xxi, figs. A and B. '

Lophophora  truncata, Agassiz, L., Monographies d’Echinodermes, II. Mbno—
graphie des Scutelles, Neuchatel, 1241, p. 66,
pl. xi, figs. 11—16,

Echinndiscus biforis, Agassiz, A, ‘“Revigion of the FEchini” Cat. Mus. Comp,
Zoology, Harvard, part 3, 1873, pl. xiiib, figs. 5 and
6, part 5 p. 532,

Echinodiscus bisperforatus, Doderlein, Bericht uberdie von Semon bei Amboina und
Thursday Island gesam- malten Echinoidea,
Jenaische Denschnften 1902, p. 723, pl. Ixv, fig. 6.

Echinodiscus bisperforatus, Clark, H.L., “The Echinoderms of the Western
Australian Museum”, Records of the Western
Australian Museum, T, 1914, p. 71.

Echinodiscus bisperforatus, Koehler, R., An Account of the Echinoidea, Indian
Museum Calcutta, II, Clypeastrides ot Cassi-
“dulides, 1922 P. 128, pl xv, fig. 9.

Echinodiscus bisperforatus, Clark, H.L., Catlogue of the Recent Sea Urchins in the
: Collection of the British Museum (Natural
History), London, 1925, p. 170.

Echinodiscns  bisperforatus, Gravely, “Shells and other Animal Remains of
the Madras Beach”.. Bulletin, Madras Govt,
Museum  (Natural Iﬁsﬁoi'y), I, No. I, 1941, p. 90,
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. This species 18 dictinguished from the preceding one (Echinodiscus auritus) by
the shell betng somewhat broader than long, with the apus very uear the hind margin
and by the posterior slits beiny not confluent with the hibd margin.

_ The lest, in Echinodiscus bisperforatus, is wider than long, with a narrow linear
Junule (clit) in each posterior ambulacrum. The lunules are usually as loug as, or
longer than, the longest petal. TPetfals II and IV are longer than pefals I and V.

This species presents considerable diversity in the form and in the proportions of
the test, the petals and the lunules. Sometimes the lunules are unequal in size in the
same specimen.

- The outline of the test is irregular, narrower anteriorily, rounded and slightly
indented opposite the anterior lateral ambulacra. The greatest width is abont balf
way between the apex and the edge of the test; the posterior extremity is truncated,
alightly indented in the direction of the anual opening. The test is much thicker than
in . auritus and other species of the genus. The vertex is anterior. The apical
gystem is nearly central. The posterior pair of petals are quite short; the anterior pair
are gomewhat longer, but still considerably shorter than the odd petal. the outiine of
the fest of young specimens is riangular, with rounded edges.

The Imnules are very long, narrow, sometimes narrower in the middle part, forming
an ¢btuse angle with the prolongation of the median axis of the posterior petals. Seen
from the actinal side the ambulacral furrows are deep, sharply cut, branching only once
or twice quite near the edge; they are very promment, as they are edged oa both sides
by minute tubercles, closely packed, giving them the appearance of hare bands, greatly
contrasting with the coarse, distant tuberculation of the remaining part of the actinak
surface.

In the interambulacra, the largest tuberclea sre placed aong the bare bands of the
Furrows, becominy arra'ler tfowards the median lize and the edge of the test, while in the
three snterior ambulacral spaces, the largest tubercles are in the median space near the
edgs of the test, diminishing gradually in size towards the actinostome (peristome).
The mounth is small, almost central lobed. The anus is small circular and laced near
the edge. : )

The interior of the test is filled with s caleareous network which i8 very compact,
extending to the extremity of the peals, and leaving only a small open space; this is,
however, completely smooth, showing no trce, except a few ambulacral pits, of the
dilicate tracery covering the floor in the case of the other species. The auricles are
extremely small and low; the teeth are remarkably flat, even for this genus. 'The
-colour of the dricd specimens is dull olive brown. E

Koehler (loc. cit.), states that in the largest specimen of this species he had xamined

(in the Indian Maseum collection) the length of the test is 45 mm. and the width of the

test is 52 mm; the smallest specimen recorded by him measures 27 mm. in length and
.30 mm. in wiltth.

The iargest primary spines of the ventral surface are cylindrical and in general,
very thin, w-th the extremity rounded. They are armed with deticulations, very fine
and very close set over a greater part of their lengtk. These measure 1.5 mm. The
other spins, mure numerous, are shorter and theiwr length does not exceed 0.6 to
0.8 mm.; they are flattened rapidly and are widened in the pecond half up to the
vincinity of their extremity. They acquire at the #ame time teeth which become
stronger on the widened part. This widened part is ordinarily a little curved and the
teeth are more developed on the convex side on the concave s:de.

Compared to those of E. auritus, these spines are more feeble (weaker) ard shorter
but the widened termninal part is more marked. The primary spines of the dorsal surfam;
have the same characters as in K. auritus: their length does not exceed 0.5 to 0.6 mm
The miliary spines have almost the same dimensions and they present the same characten;
s in K, aurstus. :

257-1—18
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Koshler {loc cit.), has observed two iypes of pedicellarise in this species ; ibe
tridactyle and the jifoliste. The widactyle pedicellariae are of two sorts; the hrst type
have the head railier ceveloped and they sre analogous to the large tridactyles of
E. auritus. 'The vaives have a length of about 0.3 mm; they are truncated at the extremity
and bear throughout their length conical teeth and ralher low spaces. The pediceliariae of
the second type uppear rather well represented and are very much smaller than the
preceding type. The valves measure 0.12 to 0.15 mm. in length, The basal part is widened
end rather lign. The limb, at first very broad, narrows down next aud then widns
again to form a club which occupies the half of its length, This club, which is not very
large, has the shape of 2 very elongated oval, of which the margine carry in the terminal
part some teeth, at first very small, conical and low, but whicr. elongate very wmnch
towards the extremity. The perforations, rather large, are rounded or elongated.
These are tiose pedicellariae which have been metioned by H.L. Clark who compares
them to those of F. tenuissimus, but koehler observes that in these last, the limb forma
sn elongated ciub the margins of which remain simply parallel and which is not
widened like that in E. bisperforatus. :

The bifoliate pedicellariae are extremely small and their valves do not measure more
than 0.005 mm. The basal part is extremely short; the limb forms at first a narrow,
shorter part, as in E. guritus, and it widens into a club, a little wider than long, armed

~ on the Lorders with a few rather broad, elongated and conical tceth; the perforations are
rather large, few in number, elongated in the median part of the limb, and rcunded on
the sides; this club is comparatively broader than in E. auritus. '

Koehler {loc. ci.}, records five specimena of this species from the Coast of Madras
at a depsh of seven fathoms in the Indian Museum collection,

This species is recorded from the Gulf of Suez, Red Sea, Abyssinia, Natal, Port Natal,
Cape Colony, Mussul Bay, Madras, New Caledonia and West Austraha. It has also
been recorded from the Gulf of Manaar, this record being based on the specimens of
this species represented in the Museum collection,

Speciviens in the collection.—The specimens of Echinodiscus bisperforatus in the
Museum collectivn nclude both wet-preserved aud dry-preserved ones and consist of the
following lots :—-

()} Four wet-preserved specimens (in alcohol) in the Reference Collection. 1. ocality :
Kautikal Channel, Guli of Manaar. The spectmens are moderate-sized. ranging from 31
mm. to 46 mn. m masimum diameter. Two of the specimens are almost pure whitz,
while the largest cpecimen and the smallest one are brownish, The petaloid ambalacra
are broadly ovate and the posterior slits are rather short and broad. The close fur of
short, slender white spines 18 well seen, and is especially well developed on the oral
side. In the smallest specimen, the posterior border is broken at the ends of the Mwo
glits, so that the slits are open at the posterior end.

Measurements ;
() T,a:gest :epecimen:
T.ength of the test: 43 mm.
Maxitmum diameter of the test: 46 mm.
Thickness of the test at the middle: & mm.
T.ength of the posterior glit: 6 mm.

(b) Sir.allest gpecimen :
T ength of the test: 27 mm.
Mazimnm diameter of the test: 81 mm.
Thickness of the test at the middle: 4 mm.
Length of the posterior slit: § mm.
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-

The ventral, bifurcating furrows and the pale, radially widening areas radiating
Jrom the centre m Letween the furrows are distinct.

The other two specimens are intermediate in size between htese two specimens.

(ii) Seventeen dry-preserved specimens, including two very young and immature
specimens in the Reference Collection. Locality: Ennur and Madras Beach.

'The specimens range in size from 45 mm. to 72 mm. in maximum diameter, bus
the two young oncs are very small and immature, about 20 mm. in diameter and are
in & very fragile condition, being broken and incomplete. A few of the adult specimens
ty this Job are also broken and hence not entire.

Moat of ke gpecimens in this lot are abmost whitish or pale dirty brownish white.
The posterior border is broad and truncated while the anterior border is broadly rounded.
The postericr slits are narrow and elongated. The furrows on the ventral side are
distinct and bLifvrcate almost immediately on leaving the mouth at the centre, and the
posterior pairs of these furrows enclose the posterior slits. The margin of the test is
sometimes even, sometimes undulating slightly.
Measurements ;
(@) Largest specimen :
Length of the test: 67 mm.
Maximum diameter of the teat: 74 mm.
Thickmess of the test: 9§ mm.
T.ength of the posterior glit: 23 mm.

{b) Bmallest specimen (excluding the two young specimens) :
Maximum of diameter of the test: 45 mmw
Length of the test: 41 mm.
Thi-kness of the test: § mm.
Length of the posterior slit: 11 mm,

The other specimens in this lob are intermediate in size between these two. In
one of the specimers, the posterior portion (including the slit) is badly broken, while in
another broken speciinen only one half is present. In one of the specimens, two adult
specimers of Lthe harnacle, Balanus amphiirite, with pink.coloured shells are found attached
%o the wpper ride, while in another there are nmumerous small, white young specimens

of barnaclzs (probably of the same species) found attached on the upper sarface, but
portions of the upper surisce of the test are found broken away in this specimen,

The two very young and smallest of the specimens are too badly broken for their
measurements to be determined accurately. The larger one of these 13 about 20 mm. in
diameter.

In all these specimens, the upper side is slightly convexly arched, while the oral
wurface is alaost perfecily flattened and even slightly concavely depressed.

(iii) Two dry-preserved specimens, exhibited in the Gallery, Locality: FEnnur,

- The specimens ere slightly pale dirty brownish white on the uopper side and
chalky white on the lower (oral) surface. The outline of the sast slightly undulating in
both the specimens.

Both are almost exactly of the same sgize,

Measurements (of one of the two specimens) :
Length of the test: 53 mm.
Maximum diameter of the test: 59 mm.
Thickness of the test: 7 mm.
Tength of the posterior slit: 18 mm.

257-1—18a
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Echinodiscus bisperforatuys. var. truneafus (Agassiz).
Fiaure 51.

‘ophophora  truncata, Agassiz, Mon. Ech., Mon. Scutellidae, 1841, p 66, pl. xi,
_ figs. 11—16.

Hehinodiscus bisperforatus var. fruncatus, Clark, H.L., Memoirs of the Museumof
: Comparative Zoology, 46, 1914,
P. 72. :

Fl,hmodwcus bisperforatus var. fruncata, Clark, L., Catalogue of the Rocent Sea
Urch.ms in the -Collection of the

British Museum (Natural Elstorv),
* London, 1925, p. 170,

Eckmodwcus bwperforatus var. tmnmtm Gravely, “Shells and oﬁher Ammal
Remaing of the Madras Beach?,

. Bull. Madras Government Museum
(Natural History), V. No. 1, 141,
Pp- 89 and 106,

This variety is distinguished from the typical form, E. bisperforatus s. str. by the
lunules being very short, as short as the shortest petals; but, ag s rule, they are a trifls
longer than the shortest petals. ‘They are also broader than in the typical form.

This subspecies is represented in the Museum collection by a single specimen collected
from Covelong ¢~ the Madras Coast in 1939,

Clark, (loc. eit.), records specimens of this variety from Penang and New Caledonia
in the British Muccura collection.

Specimens in the culiection : One dry-preserved specimen in the Reference collection.
Locality : Covelung, Madras, 1939. .

In this variety the posterior slits are ghort, relatively broad, rather shallow and open
fowards the po-terior edge and the posterior margin in between these slits is somewhab -
angularly truncated. Presumably, the posterior edge is broken and lancemplete in the
present specimen ‘The petaloid areas and the porilerous zones are much the same as in
the typical form of the species.

" 'I'he furrows on the ventral (oral) side are less deeply incised and less distinct in this
specimen than in 1hose of the typical form examined. But the rows of hemgonal plates
waking up the test are more distinctly seen in this speclmen The apec:men is dirty
whitisli throu ghout, :

Measureinents : :
Length of the test: 42 mm.
Maximure diameter of the test: 48 mm.
‘Thickness ¢f the test in the middle: 6 mm.
- Tength of the posterior slit: 7 mm.

The ventral (oral) side is absolutely ﬂat in this specimen and “does not‘v show any
aign of concavity.

ORDER SPATANGOIDA.

The Spataogoids include the urchins popularly known ag the heart urch]ng They
are irregular Echinoids of mostly oval ghape, usually elongated, with the structures of
#he test arranged symmetrically in relation to the axis of elongatmn The anterior

o
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smbulacrum is oiten indented at the ambitus, giving the test a cordiform outline. The
ambulacrs, except the anterior one, are generally petaloid aborally, and may be fush
with the surface or more or less deeply insunk. Phyllodes are generally present, but
bourrelets are usuvally wanting. On the oral side, the posterior interambulacrum is
often slightly elevaied and forms a plastron. The peristome is displaced anteriorly, so
that ths threa anterior ambulacra are shorter than the two posterior ones. ‘The apicsl!
system consists cf separate plates, with two to four gonopores. The spines are mosly
short and slender and the larger ones are usunally curved and held parallel to the sur-
face of the test, appearing as if combed back, and often arranged in tracts. Peculiar
to the Epatlangoids are the fascioles which are narrow bands composed of closely
crowded, minute tubercles that support special, tiny, ciliated spines. A ~masticatory
apparatus is conipietely wanting.

The Spata:goids typically burrow in sand or mud at the sea bottom and many of
$heir peculiarities are therefore adaptatmna to this form of life.

The existing Spatangoids are divided by Mortensen into (i) the mendms’temous
Yorms in which “the labrum sbuts posteriorly with a single plate of the plastron, and
{it) the smphisternous forms in which it abuts on two plates.

. Three families of this Order are represented in the Museum collection. All theme
three families bel:nz to the group of ‘'Amphisterncus forms' in which the labrum abuts
posteriorly on two plates,

GROUP II. AMPHISTERNOUS FORMS.

The Amphisternous Spatangoids, in which the posterior end of the labrum a‘buts on
two equal plates of the plastron, comprise the most typical members of the Order and
inclnde a wealth of forms. Fascioles are well developed, the paired ambulacra and
more or less clearly petaloid, phyllodes are generally present, and the podia occur in m
wariety of non-lcccmobory forms.

Faimly SPANTANGIDAE.

The members of this family are distinguished by the presence of only the subanal
fasciole. The apical system is ethmolytic, that is, the madreporite has moved into g
gymmetrical pesitiou with reference to the four gmutalq In most of the typical members
of this family, the test is large, aborally arched and cordiform, with the petaloids flnah
with the surface anl with a spmy plastron. In tLe genus Pseudomaretia (which is the
only genus of this family represented in the Museum collection), the plastron and the
adjoining areas are almost devoid of spines.

The peristomne, in the family Spatagidae, is transversely elongated; some or all of
the ambulacra are more or less petaloid, or more or less sunken, or both. A subanal
fasciole is preseut.

Formerly, ths family was large and included several forms which now have been
separated into distinct families.

This family include: forms with a more or less flat test: the petals ere lanceolafs,
with broad, nterpnrlferous spaces flush with the test; the abactinal parta of the pori-
ferous zones are usually rudimentary.

The genera of this family have no peripetalous fasciole. In some genera, there is an
internal fasciole, forming a plastron which is placed shove the margin, in the anterior
part of the test and partielly obliterates the abactinal part of the anterior poriferous zone
of the anterior leteral ax bulacra.

“A single svecies of this family, Pseudomaretia alla, belonging to the genus Psendo-
maretia, is represented it the Museum collectior.
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Genus Pseudomaretia Koehler,

The fest is rather elevated, and the dorsal surface strongly convex, being raised
progressively from the santerior lo the posterior extremity. 'T'his surface is uniformly
covered with secondary tubercles and there exists only a very small number of primary
tubercles in the two posterior inter-radii in the neighbourhood of the ambitus. The
genital orifices are only three in number. The posterior ambulacral avenues of the
veniral face are relabively narrow. The posterior extremity of the lest is truncated
and slopes obliquely %o the front. Its sperior part on top of the sub-anal plastron id
pccupied entirely by the opening of a large and deep invagination which projects inta
the interior of the test. The periproct which is found at the bottom of the invagination
is transformed into a sort of transverse ampoule widened at each extremity into »
large, rounded vesicls attached to the internal surface of the test.

The pedicellariae are very abundans. The tridactyle pedicellariae sre more well
developed, with fusiform peduncle, identical with those which Doderlein bas observed in
Lovenia elengata and L. suleeirato, and which is found on the ventral surface. on the
posterior ambulacral avenuzes. The digitations of the anal pedicels form each a very strong
and thick stem, identical to those of the anal pedicels of Echinocardinin cordatum and
mre quite different from the narrow and slender ones which are found in the peristomial
pedicels. These different characters do not exist in the genus Maretia from which,
therefora, Koehler reparated the present genus as a distinet one.

The sternumi is small and wide, with the primary tubercles confined to the posterior
end; the genital pores are three in number. The periproct is deeply sunken and -overhung
by ‘he posterior end of the test.

This genus is represented in the Museum collection by a single species, Pseudomaretia
aits, which is the type of the genus.

Psendomaretia alta (Agassz),
. FIGURES 52 AND 53.
Maretiq alla, Agassiz, A., Proc. Acad. Nat. Sciences Philadelphia, 1863, p. 360.

Maretia alta, Agassiz, L., “Revision of the FEchini”, Catalogue, Mus. Comp.
Zoology, Harvard, 1872—1874, pt. 5, p. 569,

Maretia alta, De Loriol, Echinodermes de I'ile Maurice, Mem. Soc. de Physique et
d’hist. nat. Geneve, XXVIII, 1883, No. 8, p. 49.

Maretia alta, Doderlein, Echinodermen von Ceylon, Zool. Jahrb. Abth. f. Syst., -
ITI, 1888, p. 838.

-

Maretia alta, Walter, Ceylon’s Echinodermen, Jen. Ztachr. f. Naturw, XVIIT,
. 377,

Maeeita alta, Anderson, On Seme Indian FEchinoidea”, Journ. Asiatic Soc.
Bengal, LXIIT, 1884, p. 188,

Maretia alta, Bell, Echinoderm Favna of Ceylon, Scientif, Transact. Roy.
Dubl. Sos., (2), ITI, 1887, p. 652. '

Maretia alie, Bell, Fanna and Flora, Maldive and. Laccadive Archipelago,
p. 233, '

- Maretia aolte, Meijere, Siboga-Expeditie, Echinoidea, XLITI, Livr. 14, 1904,
p. 192, . ’
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Pseudomaretia alta, Koohler, “An Account of the Echinoidea”, Indian Museawm,
Caloutta, 11, Spatangides, 1914, d. 107, pl. xi, figs. 9,
14—17, and 20,

Pseudomaretia -alta, Clark, H.L., Catalogue of the Recent Sea Urchins in the
Collection of the British Museum (Natural History)
London, 1923, p. 228.

Pseudomaretio alts, Gravely, “Shells and other Animal Remains of the Madras
. Beach’”, Bnll. Madras Government Museum (Natural
History), V, No. 1, 1941, p. 91.

The test ig high posteriorly; the interambulacra ' and 4 bear 8 or 4 large primary
tubercles in & group near the ambitus.

. . The outline of the test from above is elliptical, rounded anteriorly, with a ®light
indentation at the smbitus, formed by the shallow anierior groove. The posterior extre-
mity is truncated, pearly vertically, across the uxtremity of the petals. Seen in profile,
the test is uniform!y rounded from the anterior edge to the apical system, and rises
gradually to the veriex, which is slightly anterior to the truncated posterior extremity.
The test slopes regularly from the central line to the lateral edges of the test. The apical
system 18 antericr. The retals are narrow, lanceolate, extending nearly to the edge of the
test, The anterior poriferous zones of the anterior lateral ambulacra are obliterated, with
the exception of three or four outer pairs of pores. The anterior odd ambulacrum is
narrow, reduced 0 2 few verbically distant pores, flattened near the apical system by a
few larger primary tubercles; the rst of the abactinal surface, with the exception of 4
few large primary rubercles near the edge of the test in the posterior lateral interambuiacra
is covered by munute, closely crowded secondary tubercles, carrying short slender,
curved spines. On the actinal surface, the tubercles incresse in size towards the bare
smbulacral avenues, and are arranged diagonallv, carrying proportionately longer and
stouter spines. The actinal plastron extends half way to the actinostome (peristome)
from the subanal plastren, forming a sharp break at its posterior edge. The subanal
plastron is heart-shaped, placed entirely within the truncated posterior extremity,
sarrounded by a broad fasclole, which extends to the lower edge of the large, trans-
versely elliptical aval system, placed ab the upper edge of the truncated posterior plane.

The proportions of the anal system of the subansl and actinal plastron, with the beak
st its posterior edge, and the high test readily distinguish this species from the closely
allied species, Pscndomaretio planulata.

In the living condition, the colour of the test of Pseudomaretio alta is said to be &
light buff above. marked with radiating rows of flesh-coloured patches. But Clark, (loc.
eit.), records specimens which are deep reddish purple in colour. No large specimens of
this species have been found. They usually range i size from about 23 x 19 mm. w
40 x 33 mm.

Thiz species has been recorded from Tuticerin and Carcados, Carajos and from
Japan, and also fromy Pedro Shoal, Andaman Islands and from Pooria.

This species appears fo be rare around the Madras Coast and in the Madras Museum
collection, only a single epecimen of thig species, from Royapuram Bay, Chingleput dis-
trict, is represented. :

Specvmens in the collection.—One wet-preserved specimen (in alcohol) in  the
Beference Colleclion. Locality—l{oyapuram Bay. Chingleput district.

The sPécimen 18 smali, elongately ovate and beart-shaped, pale greyish brown sbove
and dirty whilish Lelow. 'The spines are short, slender, whitish and lie flat over the
saurface of the test, appearing as if combed back. Lowards the ambitus and on the ventral



i44

(oral) surface the spines are longer and more closcly crowded. The petaloid ambulacra on
the abactinal side are distinct, narrow, lanceolate, the two posterior ones being much
longer than the o!iers. The Posterior exfremity is narrow and truncated. '

The petaloid ambulacra are ¢f a darker brown colour than the survouuding sreas. On,
the actinal aide. the isbercies increase in size, cariyiy proportionately longer spinea. The
subanal plastron is heart-shaped and is surrounded by a broad fasciole.

Measurements :
Length of the test: 25 mm.
Maxiznum width of the test: 20 mm,
Height of the test: 10 mm.
Length of the posterior petaoid ambulacrum : 10 mm.
Length of the lateral petaloid ambulacram : 6 mm.

Family LOVENIDAE.

The family Lcveridae differs from all oti:ier Spatangoids by the présence of an
internal Tasciole that emncioses the apical system and wuch of the anterior ambulacrutn.
The test is of moderate to large size, rather low, and of cordiform outline. The foun
petaloids are well developed, flash with the test. On the aboral side, between the petals,
there are often large tubercles, with deeply sunken arcoles; these tubercles in life carry
long, curved spines directed backward. The apical system i ethmolytic as in ihe Spatan-
gidse, with neariv alwsys foar gonopores. :

Tormerly, meiabers of this family were included m the family Spatangidee, but later
they were separated into & distinct family, :

-A single genus of this family, namely, Lovenia, is represented in the Museum col-
Jection by the familiar species Lovenia elongats, common in the Indo-Pacific Region.

B Genus Lovenia Agassiz and Desor.

"he ambulacral piates are somewhat triangular, the adjoining zones forming swe
aréscenta an each side of the apex. with the concave sides towards each other.

The test is ti:in, elongate, arched, flattened and truncated posteriorly. Large tubercles
wre present on the npper part of the test, except 1n the posterior ambulacrum. Remarkably
large ampullae support the large tubercles and form a close pavement on the inner surface.
aver the whole floor of the actinal portions of the test; they correspond to the large
subercles of the upper part of the test; these commenly carry long, curved spines; the
‘ariteridr ‘gr6ove is slight and the pores are very small.

. -An internal fasciole is present, but there are no peripetalous fnacioles. I.arge, deeply,
sunken primary tubercies are present in the interambulacra on both the upper and lower
surfaces. The sternum has the tubercles confined to its pasterior part. Petals I and V are

well formed.

A singie species, Lovenia elongata, which @s widely ﬂistriputed in the IDﬂO-‘-an:ﬁc
Region and is cominon on the Madras Coast, is represented in the Museum coliection
by several specinens (meatly dry-preserved lests), but live specimens have also been

sollected on Krusadal Isiand in the Gulf of Manasr.

Lovenia elongata (Gray).
FI1gURES 54 AND 85.
Spatangus elengatus, Cray, Eyro, J.. Exped. Australia, 1, 1845, p. 436.
Lovenin elongata, Agassiz, Al., <Revision of the KEchini”, Cat. Mus. Comp.
- Zoology, Harvaerd, 1872—1874, pt. 6, p. 575; pl. xixe,
tigs. 1—4, pl. xxv, fig. 31; pl. xxvi, figs. 35 and 38;
pl. xxxvii, figs. 17 and 18; pl. xxxviii, figs. 27and %8.
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Agassiz, Al.,, Challenger Reports, Echinoidea, p.'175.

Bblé,_l-l_,‘.Die_' Stﬁa'tang.ideu des ﬁamb_urger Museums, Abhand.
naturw. Vereins Hamburg, 1873, P. 7. '

_Bel], Report ZooI Coll “« Alert” London, 1584, p. 123.

Bell, Echmoderms of Port Phlhp, Ann, and Mao' Nat, Hist.,
(6),11, p. 402.

Bel] “Report on a " Collection of Echlm from ‘Australia”, Proe,
Lun. Soc. N.S. Wales, IX, p. 503.

Ranizay, Catalogue of Fchinoderms in- the Australian Museum
Echini, 1885, p. 53.

Déderlein, Echinodermen Von Ceylon Zool, Jahrb. Abth,
f. Syat., I1I, 1888, p, 838.

Dioderlein, See'ig'el von Ja.ps-n ‘und den Liu-Kiu Inseln. Archiv,
f. Naturg. Jhr, 51, I, p. 107,

t

Bell, “Report on a Collection of Echinoderms made at T'Ill'lOOl']n
" Madras’, Proc, Zool. Soc London 1888, p. 384,

Lovenia elongata, Koehler, R., Echinodermes recueﬂles par M. Korotnev aux iles.
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Lovenia cdangaia,
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de la Sonde Mem. Soc. Zool. de Fraunce, 1895, p. 4186.

Ludmng, _ Fohinodermen del. Sanmba.rgenbletea (ges. ven

VOELTZKOW), Abhandl.; Senckenb.naturf. Gesellsch.,
XXI, p. 566.

Bedford: “On Echinoderms from Singapore and Ma.la.cc&”
Proc. Zool. Soc. London, 1900, p. 286.

Anderson, Rep. Marine Survey, India, 18981899, p. 5.

Bell, Fauna &nd Geography of the Maldive and Laccadive
Archipelagoes, p. 232. :

Meijere, Echinoidea, Slboga-Expedltle 1904 XLIII (hvr XLIV),
p. 193

Fourteau, R., Contnbutmh a l'etude des Echinides vivantes

dans le Ca.na.l Suez, Bull. Inst:tut Egypte (4), IV, 1904,
p- 429,

Koehler, R., *“An Account of t.ho Echmmdea , Indian Museum,

Calcutta., 11, Spatangides, 1914, p. 111; pl. xi, figs. 5 and 6;
pl xii, fig. 10; pl. xiii, ﬁg 8, p] xix, ﬁgs 25 to 32.

Clark, H.L., <“Catalogue of the Recent Sea. Urchins in tha
Collection of the British = Museum -(Natural History),
London, 1925, p. 230.

Gravely, Littoral Fauna of Krusadai Island, Bull. Madras
Government Mug., Natural History, 1,-1987, p. 171.

Gravely, ‘Shells and other Animal Remains of the Madras

Beach”, Bull. Madras Government Mus., V. No. 1, 1941,
p. 91, E -
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"The testus depressed, rather flat,.and,pointedly. heart-shaped from.above; the. edge
+ of the test is angular; the anterior groove is deep at the ambitus; the posterior inter-
~ambulacral space 15 extended, truncated and bevelled inwardly. The greater width is
between the apical system and the anterior edge. The four genital openings are located
close together. The madreporic body is small. The internal fasciole is of uniform breadth,
. surrounding «an: elongate, posteriorly;pointed plastron,- crossing the ambulacra at right
angles, slightly concave, towards the apical system; the odd ambulacral zones run along
the edge of the flat abactinal plastron, the anterior half of which is covered on both sides
of the odd ambulacrum by rows of .secondary tubercles, with sunken, scrobicular circles
- on the posterior edge only, five to six In each row, diverging from the anterior awbula-
crum,. which is flat, with a_narrow, interporiferous-space, covered by minute granulation
(miliaries). in the centre, while between the, pores on the edge. there are minute secondary
tubercles, with flat, scrobicular circles, similar to .those covering the :remainder of the
internal plastron, bub smaller. The anterior ambulacral plates are triangular, while the
anterior poriferous zones are obliterated. The posierior zones form, with the anterior zones
of the posterior lateral ambulacrs, a nearly confluent arc, separated by a short space,
formed by the narrow, abactinal part of the interambuacral gpace.

The posterior, petals are more elongate, the: posterior zoneg meeting.at the ; posterior

edge of the internal plastron, which. extends a short distance beyond the apical system.
The poriferous zones of the lateral ambulacra are slightly sunken; the pores are vertically
widely separated, and the zoues are continued to the edge of the test, flush with the test,
as pairs of small pores placed close together. The anterior groove commences .abt the
anterior edege-of the sbactinal plastron, the flat plastron etxending helow the fasciole along
the sides of the gruove ic form a flab keel. The abactinal part of the test, outside the
- fasciole, i3 coverel by.minute, closely packed, raised secondary tubercles of a uniform
. @ize, with a few distant miliaries. In the anterior interambulacra, and the anterior half
of the lateral posterior interambulacra, there are large, primary tubercles, perforate,
_not crenulate, with deeply sunken . scrobicular circleg. of various sizes, carrying powerful,.
long, curved spines,. often equalling two-thirds of the test in length.

On’ the actinal side, the tubercles of the mierambulacral spaces increase in size

- rapidly towards the bare ambulacra; the scrobicular cireles are.deeply sunken; and the-

tip of the tubercle is bridged by a narrow space, curving outward, connecting it with the
anterior part of the tesb.

The actinostome. (peristome) is crescent-shaped .with -rqunded enids, - twice as_broaﬂ.
as long. The phylicdes are short; the pores are distant (widely separated) but prominent.
“I'he actinal-surface. (i.e., the oral surface) is nearly flat, the posterior lip of the actino-.

. stome forming  slight keel. The bare.spaces of the ambulacra are connected, so f»hat the
greater part of the actinal surface is free from tfubercles. The actinal plastron 18 semi-
circular, limited to the posterior exteemity of the actinal sarface. The posterior extfemity
 slopes anteriorly from the upper edge. "The anal system is situated at the hottom, on the.
upper side, of the deep inverted funnel, which divides the subanal plastron into fwo almost
.disconnectad portions. The fasciole is convex - posteriorly behind the actinal plastron:
forming two lateral loops. which spread over the edge. so as to cover the whole of the
“inverted fannel of the posterior extremity below ire anal system. The anal system is long:-
“tudinally elliptical, pointed towards the lower edge, the membrane is covered by an outer-
row of large plates, with smaller conceniric rows of plates towards the anal opening. On
the lateral shields of the subanal plastron there are from eight to ten large primary tub‘er-
eles, carrying. long, stout, curved - spines, forming two' tufts qn'e&ch side of the sunken
posterior extremity. The primary * tubercles of #he - actinal side (oral side) carry long,.
- glender spines, less curved than those of the abactinal side. The actinal plastron is.
covered by minnte secondaries, somewhat larger towards the anterior edge, carrying short..
he -spines; of the abactinal surface are short, slender and

- ghout, curved spines, while ¢ | . :
- gilk-like. The Embulacra. on the actinal side are covered by slender, short-gpines, -moun--

+ ted .on, milisrv tubercles, seatbered irregularly.
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The coloar: of ‘the specimens in -aleohol s a briilant -light violet, On ‘the aetinal side, .
the colouring is hghter and of uniform tint. in small specimens, the colouration is
uniform and the large spines are not prominently bandéd. The young are usually long :
and high, while larger snd older specimens become grudually broad, flat and angular,

. There is considerable variation in the size and colour-of the tests of the-specimens in -
thig -species.- Some are reddish violet, with..the -long spines yellowish..

'_l‘he ‘genital pores are four in number. The periproctal region is deeply sunken. The -
test is wide-and low. 6 to 10 large pore.pairs -are present on each side of: the subanal
plastron.

Meyere (loc. cit)), records some. young specimens.of this gpecies from Ambon (30 to -
A mm. in length) in the Siboga Expedition Coilection. The big spines on the apical side
1 these specimens are ringed black and white. Tle others are violet brown in colour, The
big spines found on.the small specimens are very few in number, for instance, in tha -
specimen from Makasear in the Siboga Expedition Collection (19 mm. in length) there
wre reported to he only two, one ahove the other, respeeiively, in front of and behind the
muddle ambulacral plates.

'Uhis species has a widé distribution ranging from the Coast of Bast Africa through
the Indo-Pacific Region on to Aunstralia. Specimeus of this species “have béen recorded
srom Aden, Museat, British Bast Africa; Tuticorin on the East Coast of Peninsnlar
aadia, Macclesfied Bank, Phillippine Islands.” Japan, Torres Strait, Thursday Islana.
North Australia, Post Fsangton and East Coasbt of Queensland. - This is also- the cnly -
#pecies of Irregular' sea urchin' that has -been’ collected. alive.in:the .Gulf of Manaar arcs
(Gravely, loc. ci*t., 1927, p. 171). '

Specimens in the coellchon.—Specimens of this species are represented in the Museum
‘Collection only from the Pamban area. One wei-preserved specimen in alcohol from
Rameswaram in the Reference collection and four dry-preserved spécimens from Pamban-
exhibited in the Gallery, are contained in the Museum collection. This species-has only
rarely been taken alive 1n the- Pamban- area:

(f) One specimen, web-preserved, in the. Reference: Collection. Locality :
Rameswaram, 1925, .

The specimen is moderate-sized, heart-shaped, dirty greyish white, with long,
slander, white spines lying flat against the surfaces and .appearing as if. combed back. The -
posterior end is truncated and the anterior margin slightly notched in the middle. The -
ventral (oral) surface is absolutely flattened, with the spines concentrated towards the
margins. The primary spines -arise’ from-large primary tubercles which- are" placed in..
deep, socket-like pits.

Measurements : -

Length of the test: 42 mm

Maximunt width of the tést: - 33" mm-

Height of the test: 17 mm.,

Tength of the posterior petaloid ‘ambulaerum- (which alone js distinct in the -
present specimen) : 16 mm.

(i) Two dry-preserved specimens, with most-of their spines intact, exhibited in
the Gallery. T.ocalily : Pamban. -
Both the:specimens are dark brown in.-colonr, and are-almost of.thesame size.
Measurements (of one of the specimems) :
Lengti: of 1he test: 48 mm. ‘
Maximum width of the test: 40 mms
. Heiglit of the test:. 19 mm. .

257-1—19A »
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The petaloid areagz are not distinct as they are occluded by the spiﬁes.

The spines are long, brownish, slender and needle-like and lie flat on the test,
appearing as if combed back. - '

The other specimen is almost exactly of ihe same size.

(iii) Two dry-preserved specimens—dry tests denuded of their spines. Locality :
These two specimens are brownish, (slightly paler brown than the preceding
gpecies), and as they are bare tests, completely denuded of their spines, the petaloid areas.
and the tubercles and the pits in which the primiary tubercles are imbedded and their
distribution and disposition are clearly seen. On the aboral side these primary tubercles
are fewer and set rather widely apart and are confined to the four wide anterior inter-
ambulacral areas, while on the flattened oral side these primary tubercles in sockets ate
" more numerous, and more clogely crowded together and are confined to the marginaj
areas near the ambitus. The central, broad, furrow-like depression on the anterior half of
the ahoral surface, the broad and fairly deep central indentation on the anterior margin,
the numerous s:all secondary tubercles and the pefaloid areas are also distinctly seen in
these specimens ‘as they have been denuded of their spines. Of the two specimens, one
is slightly larger than the other. The concavely depressed and broadly truncated posterior
margin and the transversely elongated periproct near the hind end of the oral surface are
also clearly made out in these specimens. :

Measurements : - o
(4) Smaller epecimen :
Lengih of the test: 40 mm.
Maxinium width of the test: 36 mm.
Height of the fest: 15 mm. N _ *
Length of the posterior petaloid ambulacra: 15 mm.
Levgih of the anterior lateral petaloid ambulacrum : 13 mm,
(by Slightly larger specimen: .
Tength of the test: 44 mm.
Maximum width of the test: 37 ram.
Height of the test: 15 mm.
Tranaverse length of the periproct: 13 mm. :
" The measurements of the petaliod aress in this specimen could not be determined

ag the specimen is firmly glued on the display bosrd by its aboral side and hence could
not be detachd from the board without risk of damage to the specimen. C

Family BRISSIDAE.

This. is the last of the families included in’#he Order Spatangoida and is distin-
"-lguighe}] by the combination of peripetalous and subanal fascioles; a,nd-bt"ane.hes from the
latter along the sides of the periproct are generally present. The petalodis are usnally not
manch sunken, and this also applies to the anterior ambulacrum. This family includes:
* several widely distributed geners decuring both in the Indo-Pacific Region and in the
Atlantic and Panamic Regions, .

fwA”'singlre gelfusi" M efalia; is represented in the Museum collection.

Genus Metalia: Gray.

is big, wi igh; jole s pre ide of the
The test is big, wide and high; and anal“_f?,ac.lole is present on each si
-eriproct; no big primary tubercles are present within the penpetglous.fﬁ‘s?mle.
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A more or less broad, elliptiial or undulating, re-entering peripetalous fasciole and an
snterior ambulacial groove are present. The lateral umbulacral plates are narrow and
elongate. The pores are well separated; the apex is anterior. The actinal plastron is
narrow and heart-shaped. The subanal area is bordered by a broad fasciole, with anal
branches connected with it. The subanal ambulacral pores send out radiating graoved
towards the centre of the subanal area. The actionstome (perlstome) is anterior and
crescent-shaped. The tuberculation of the perlpetalous fasciole is coarse, frequently con-
sisting of primary tubercles. The spines are shert, slender and curved, those of the
actinal (oral) surface being longer, curved and broad at the base of the mlled ring.

In this geans, the peripetalous fasciole does not bend inward markedly between the
petaloids, and the slield-shaped subanal fasciole gives off anal branches, Tiarge tubercles
are ahsent. The several species of this genus are found mostly in the tropical West
Paclﬁc except Metdlia nobilis which is form the Panamic Region.

Th1s genus 11 represented in the Museum Collection by a single species, Metalia
sternelis (Liamarck) of which a single, dry-preserved specimen from Tuticorin is con-
tained in the collection.

Metalia sternalis (Lamarek).
FiguRE 56,

Spatangus sternalis, La.msrck Histoirer Naturelle des Anim, sans Vertebrea 11T,
' 1816, p. 3l

Brissus (Metalia) sternalis, Gray, Cat, Recent Echinoidea, British Museum, 1855,
p- 5L

Matalia sternalis. Agassiz A., “Revision of the Echini”, Cat. Mus. Comp. Zool.
: : Harvard. 1872-1874, Pert 3, pl. a, figs. 4 and 5; pl. xxi ¢,
. figs, 5-2; Pert 5, p. 600.

Metalia sternalis, Tenison Woods, “The Echini of Australia”® Proe. Linn. Soe.
N.B. Wales, II, 1878, p. 175.

Meiglia sternalié, Tenision Woods, On some new Ausiralian Echini”, Ibid., IV,
1880, p. 290.

Metalia sternalis, be Loriol, Echinodermes de lile Maurice, Mem. Soc. de
Phys. et d” hist. nat. de Geneve, XXVIII, 1883,
No. 8, p. 44.

Metalia sternalis, Déderlein, Seeigel von Japan und den Liu-Kiu-Inseln,
Archiv, f. Naturg. Zhrg., 51, 1885, p. 138

Metalia sternalis, Bell, Report on a Collestion of Echinodermata from the
Andaman, Islands, Proe. Soc. Zeol, London 1887, p. 140.

Metalia sternalis, Bell, “Report on the Echinoderms from Tuticorin, Madras”,
Proc. Zool, Soc. London, 1888, p. 384.

Meiglia sternglis, Sultiter, Die Echiniden-Sammlung des Museums zuv Amsterdam
o Bijdragen tot de Dierkunde, XVII, 1895, p. 74.

Metalia sternalis, Ludwig, Eéhinodermen des Sansibargebietes (ges von
VOELTZKOW) Abhandl, Senckenb. naturf. Gesellsch.,
XX1, p. 556.

Metalia sternglis, Bedford, <On the Echinoderms from Singapore and Malacca®”
. . Proe. Zool. Soc. London, 1900, p. 286. i

]
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Metalia. sternalis,  Anderson,. “Gn some Indian Echinoidea”, . Journ: . Asiatie.-
Soc.. Bengal, LX11T, 1:94, p. 188.

Metalia sternalis, Farquh r, “On the FEchinederm = Fauna of New Zea'-lahd”, :
' Proc,_Linn. Soe. New.South Wales”, XXIII, p. 322.

. Meilia sternalis, Meijere. Fohinoides, Sibogo-Expeditio, XLIT  (Live. 14), .
- 1904, p. 185. pl. xxii, fig. 464; pl. xxiii; fige. 465468,

Metalia. sternalis, Clark, H.Li; Cuatalogue of the Recent Ses Urchins. in the
Collection of the British Museum (Natwsi History)
London, 1925, p, 216.. '

This species grows to a large size;, and the diferences -due to age are quite remarkabple.
In the largest gpecimens- (meesuring 150 mm- in dength), the . ontline of the test from :
above 15 elliptical, slightly angular, and truncated posteriorly. The anterior edge is deeply.
mdenied at the ambitus by the ambalacral groove. When seen in profile, the test rises -
vertically at the anteriur extremity almost-to the summit. The apieal system. is -anterior, .
within the depressed abactinal part of the interaxnbulacrs which rises abeve the general
level of the termination of the petals, The posterior part of the test is concave. From the.:
apical system towards the posterior.edge, the abactinal surface of: the test is flattened..

_ In specimens slighily younger, the posteriar psrt of the test, seen:n profile, is straight;
ik is even convex.near the edge of the posterior part of the interambulacrum..

‘The genital pores are large, circular and close together. The odd ambulacral greove is
shallow, flat at the abaotinal pole, becoming, deeper towards.the.edge, but. narrowing .
again below lhe peripetalous fasciole, The lateral anterior ambulacra are-sunken, broad,.
elongate and somewhat rounded at the extremity. The poriferous zones are iroad, the .
pores being large and connected by a deep groove. The.abactinal -part of _the anterior
ambulacra, is peinted, the poriferous zones.forming a slight angle with the trend of the
rest of the petal. The lateral posterior ambulacral petals, for a considerable distance from
the apical sysfem, are narrow, elongate, siightlv diverging, running -parallel to the
narrow .. intermbulacral space whiéh sepsrates them. At sbout onme-third.of its length, the
inner poriferons zone, which remains thus far rudimentary, reduced to a mere. line. of '

- distant pores, increases rapidly in width, the whole course of the petal is-.deflécted out- -
wardly, and at about half the length of the petal. The two poriferons zones-are of equal
width, and, remiining sc, run almost parallel to the extremity, where the poriferous zones
become somewhat narrower at the rounded end of the petal. The oufer portion of tha .

_petal curves slightly inward. The actinal {oral} surface of the large specimeris is convex,
flattened in the median interambulacral space.snd rounded towards the:edges, especially
in the lateral posterior intersmbulacral spaces: The flat actinal plastron- is narrowy .
slongate. and rounded st the two extremities, withh a slight keet, forming two low nodes
at the posterior cdge of ithe two principal plates-composing it. It is edged by the narrow, .
bare, posterior lateral ambulacra, which extend till they meet the subanal plastron, them -
diverge following the line of-the. plastron and are lost in the tuberoles -befare. reaching -

thecedge of the test,

The " subanal* plastron i§ broad, heart-shaped, occupying nearly the whole- of the
posterior part of the sloping actinal surface of the-test. It is edged by a very broad
faciole, broadest at the posterior edge, sending, off a narrow anal branch” which remains :
open, but extends to the abastinal surface above the anal system. . The anal system,
gituated in the upper part of the depression of the test, ig ellipieal: longitudinally, peinted -
above and below;: the poeterior part of the subanal fasciole is on the edge of the depression
of the test in which the anal system -is placed. . ' o

The peripetaions fasciole forms across the posterior- interambulacrum and’ the .
“posterior ateral interambulacral ‘space an openr rectangle with rounded corners and’
slightly andnlating sides. The width of the fasciole equals i breadth’ the median-inter--
poriferous: spase ol ther posterior- petals. Tt forms a-nght angle parallel 'to the -anterior.-



Fig. 21. Astropyga radiata (Leske),
{(Dorsal view).

Fig. 22. Astropyga radiata (Leske).
{(Ventral view).



Fig. 23. Echinothrix calamaris (Pallas).



Fig. 24. Stomopneustes variolaris {Lamarck),
{Dorsal view, with spines intact).



Fig. 25, Stomopneustes variolaris (Lamarck).
(Dry-preserved test, without spines: Dorsal view),



Fig. 26. “Aristotle's lantern”
(Masticatory apparatus of Sea-urchin}

Stomopneustes variolaris (Lamarck).
{Disarticulaled).

1- Epiphysis

2. Tooth: Inter-radijal
3. Alveolus

4. Compass: Radial
5. Rotula.



Fig. 27. Salmacis bicolor Agassiz.
(Dorsal view : with spines).

Fig. 28, Salmacis bicolor Agassiz.
(Dorsal view : without spines). -



Fig. 29. Salmacis virgulata Agassiz & Desor.
(Wet-preserved specimen : Dorsal view).



Fig. 30. Temnopleures torenmaticns (Leske).
(Wet-preserved specimen : Dorsal view).



Fig. 31. Temnoplenrus toreumaticos {Leske).
{Dry-preserved specimens : with and without spines).

Fig. 32. Toxopneustes pileosus {(Lamarck).
(Dorsal view of the test).



Fig- 33. Tripneustes gratilla (Linné).
(Dorsal view).



Fig. 34. Gymnechinus robillardi {(de Loriol).
{(Dorsal view) (x 5).



Fig. 35. Gymnmechinns robillardi (de Loriol).
(Ventral view) {X§).

Fig. 36. Parechinus angulosus (Leske). -
(Dorsal view) (x4).



Fig 37 Pseudoboletia indiana (Michelin}.
(Dorsal view).
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Fig. 38. Pseudoboletiz maculata {Troschel).
(Left : Dorsal view ; Right: Ventral view).



Fig. 39. Echinometra mathaei (de Bialnville).
(Dorsal view).



Fig. 40. Echinolampas ovata ¢Leske).
{Dorsal view).

Fig. 41. Echinolampas ovata (Leske).
{Ventral view).



Fig. 42. Clypeaster humilis {Leske ).
{Dorsal view).



(Meiiere).
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Fig. 44. Laganum decagonale (De Blainville).
{Above ; Ventral view; Below : Dorsal view).



Fig. 45. Laganum depressum (Lesson).
(Above ¢+ Ventral view; Below : Dorsal view),



Fig. 46. Peronella lesuensi (L. Agassiz).
(Dorsal view).

Fig. 47. Peronella orbicalaris (Leske). ‘
{Dorsal view).



NODISCUS AURITUS.

AR Lrsie

Fig. 48. Echinodiscus aoritus (Leske).
(Left : Dorsal view; Right: Ventral view).

- i

Fig. 49. Echinodiscus bisperforatas (Leske).
(Left : Dorsal view; Right ¢ Ventral view).



Fig. 50. Echinodiscus bisperforatus (Leske).

Fig. 51.

Echinodiscuos bisperforatus var. truncatus (Agassiz).
(Dorsal view ; Wet.preserved specimen).



Fig. 52, Pseudomaretia aliq
(Dorsal view) {x4)

(Agassiz),



Fig. 53. Pseudomaretia alta (Agassiz).
{Ventral view) (x 4).



Fig. 54. Lovenia elongata (Gray),
(Tests with spines)
(Left: Dorsal view : Right : Ventral view).



Fig. 55. Lovenia clongata (Gray).
(Tests with the spines removed).
(Left : Dorsal view : Right : Ventral view).



Fig. 56. Metalia sternalis (Lamarck).
(Dorsal view of dry-preserved test).
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T Petals, at v 5ol distance’ from it, and then runs diagonslly ‘towards the exXtremity, which
it cros.es at right angles to the trend of the petal, then diverges at the same angle on the
other gide of the petal, forming a deep, re-entering angle in the anterior lateral inter-

- ambulacra. It ‘then runs obliquely towards the.ambulacral furrow, and.at a distance frora
it rans-at a smaller angle towards the median line of the odd ambulacrnm. The actiono-
stome (peristome) is transverse; the phyllodes are well developed.

- With the exception of the short ‘diagonal rows of somewhat large tubercles along
“‘the edges of the petals and of the odd ambulacrum, within the peripetalous fasciole, the
~whole abactinal part of the test is. covered by small distinct tubercles, perforate and
- crenulate, with large, flat, indistinct, serobicular circles, and but few.miliaries scattered
" n -between. 'On 'the-actinal (oral)-side the tubercles increase rapidly in size towards the
ambulacra where they attain the geatest size, and are quite distant;-$he tubercles of the
actinal plastron diminish rapidly from the edge to the median keel.

The tubercles of the posterior part of the suhanal plastron increase jn size from the
~outer edge; they run in curved rddiating lines «towards the.middle irasverse line. fromi
which the rows of tubercles radiate towards the anterior edge, becoming smaller, and
forming :aore' rumerous rows as they approach tie fasciole, between the deeply sunken
pores, which are placed adjoining the fasciole, and from which slight grooves extend
between the radiating-rows of tubercles. The larger specimens show, perhaps- better than
in any other Spatangoid, that the pores of the subanal plastron are formed by the posterior
- potiferous zones of the posterior lateral ambulacra.

:In smaller specimens of this species, which have been deseribed as Xentholi Garalir,
the .test js more globular and swollen. The outline of the posterior interambulacrum is
-xregularly :archéd, the posterior extremity.vertically truncated, the posterior petals arched
-outwards, and only a small part.of the abactinal part of the posterior zone is rudimentary.
The peripetalous fasciole is bub slightly sinnons, and re-eatering liitle i the lateral inter-
ambulacra. The actinal side is quite convex, and the subanal plustron is placed entirely
on. the. vertically truncated posterior extrmity. It is comparatively. more diamond-shaped
(rhombus-shaped) and nearly.ag high as broad; the broadest part of the fasciole is on
. the sides in titis stage of growth. The spines are short, slender, cylmdrical, slightly curved,
of uniform size on the abactinal surface, except adjoining the edge of the petals within
'the peripetaloas fasciole,-and on the sides of the.odd anterior-ambulacrum. On the lower
side, they are larger, but otherwise not different. They are, in dried speciniens of w
‘brilliant straw colour; in alechol, the colour .is more greyish.

Very small epecimens do.not differ essentially fram the above; the posterior atabu-
. laeral petals are straight, well separated to the upex hs the interveming interambulacrat
space; the posterior petals are relatively shorter,.and the peripetaious iasciole scarcelv
. forms a re-entering curve within the lateral interambulacra. The gubanal plastron is as
high as broad, diamond-shaped. Agassiz A., (loc. ¢it.}, reports an excellent -series of
~mragimens of all sizes collected in New Caledonia in the possession eof M. Crosse, and &
smaller lot of specimens of differenv sizesan the Stuttgart Natural History Museum -and
he considers all of them as belonging to this same species, and that the dilferences are

- only due to growth.

Meijere (loe. cif.), records that young specimens of this species in the Siboga Expe-
dition Collection from Ambon and Makassar, show the typical form; they are reporfed to
be broadly oval the middle (median) ambulacrals being pointed slightly forwards; the
body (test) is low; those from Makassar are said to be specially low ir, front, so that in a
" lateral view they slope graduslly from the hind end to the front end. The specimens from
“Ambon are reported to be nearly as high in’front as the hind and (i.e., sbout 17 mm.):

“The spines on the outside are fairly long, and not enlarged or widened at the tips and
therefore rather sharply pointed. On the contrary, those on the oral plastrons are flattened
and distinctly widenéd ab their ends. The hind ambulacrals on this side of the body are

~thickly covered with fine, small spines. " These spimes ‘are arched:{curved .or hent):at the

. ends and slightly toothéd on one side
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On the other hand. specimens in the Sibcga Collechion from Station 193 and Station
225 (specimens which, unfortunately, have naked bodies) are said to be, on the wholé
higher—one specimen with a length of 32 mm., is reported to have a height of 22 mm.—
but they are also slender, The apex is reported to be rounded more towards the front
and the middle ambulacrals from nearly a siraight line or even inclined slightiy ‘back
wards. The subanal fasciole lies directly on the traancated end of the body. The colour is
dark brownish. The spines on the apical side in these specimens are reported to be
crowded together, very little different from one another and not considerably widened ab
the ends; only he spines found near the petals ar slightly longer, The spines on the oral
iplates have the same form and are only about 3 mm. in length. The miliary spines of the
hind ambnlacrals of this side of the body differ from those of the above mentioned speci-
men; they are described ag being definitely provided with clearly toothed grooves right
up to the end.

In view of the presence of all these different ciraracters, it is possible that it might be
considered that such specimens belong to a different or distinet species. There is, how-
ever, ny doubt that such specimens have been identified by notable authors as Metaliat
gternaliz. In Meijere’s opinion, they agree with the specimens from Kingzmill Island,
which Agassiz also has determined as distinet species—Xanthobrissus garetti.

The origina] diagonsiz of the same, namely, ** Anal system large, poinfed at both
extremities. Posteror ambulacra arched exteriorly; a few large tubercles near the apex
of the rosette on both sides of the anterior ambulacra, Tubercles numerous, small; spines
very slender, quite long ** —agrees with the main points, only, in the Biboga Expedition
specimens reported by Dleijere, the hind (posterior) ambulacra are scarcely arched exte-
iriorly, but nesrly straight. As regards the " long ”’ spines, the same author says later in
his *‘ Revision of the Echini '’ that the spines are short and agree with shose of Metalia
‘sternalis. At this point, Agasgiz interprets his specimen of .Xanthobrissus garetti ag being
b young specimen of this species in that it is a transitional stage of Metalia sternalis.
Meijere’s Siboga specimen agrees nearly completely in profile view with the very same
illugtration, given by Agassiz; only, his (Agassiz’'s) specimens are slightly broader and
the middle ambulacra point forwards & little more markedly.

Clark H.L. (loc. cit.), records an exceptionally large specimen of this species in the
British Museum collection from Mauritius measuring 182 mm. long by 160 mm. wide and
110 mun, high. He also reports a very small specimen of this species from Gilbert Island
measuring 30 x 28 x 20 mm. He further records the colour of a specimen of this speeieg
from Andaman Islands in which the fest is orange-red, and manv spines are white
throughout, but many other spines are orangé-red, tipped with white. ' c

This species is widely distributed in the Indo-Pacific Region and has been specifically
recorded from the following localities : Ambon, Makassar, Sandwich Islands, Society
Islands, East Indian Islands, Aunstralia, Red Sea, Mauritius, Amiranies,” Andaman
Islands, Singapore, North Eagtern Australia, Pacific Ocean, Kingsmill (=Gilbert)
Islands, and also from Tuticorin on the East Coast of India. '

Specimnens in the collection.—One dry-preserved specimen exhibited in the Gallery.’

Locality : Tuticorin,

The test is moderately large, deep brownish mpre or less regularly and: hroadly
avoid, almost as long as broad, being equally broadly rounded at both the posterior and
anterior margions, somewhat depressed, and with the anterior border broadly indented at
the middle. The petaloid areas are deeply depressed and sunken in broad concavities,
The test in the present specimen is completely denuded of its spines and hence the rows
of broad, hexagonal plates forming the test and entering the interambulacral areas, and

the numerous uniformly small, closely crowded tubercles, covering almost the entire sur- -

face of the test can be clearly seen. Only few of these tubercles in the interambulacral
areas between the median antrior petal and the lateral petals are Jarger and more promi-
nent. The anterior ambulacrum does not bear any poriferous zomes. .

y -
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Mensurements ;
Length of the tegt : 56 mm.
Maximuro width of the test : 53 mm.
Height of the fest: 28 mm.
Liength of the posterior petal : 18 mm.
Length of the Iateral petal: 18 mm,

CLASS ASTEROIDEA.

The Astercidea are flattened, mostly pentagonal, FEleutheozoan KEchincderms of
star-like form with normally five (sometimes more) long or short rays or arms radiating
symmetrically from a central disc. The oral surface iz held downward and the anima!
moves on the oral surface. Most Asberoids have a flexible body, but in some {e.g. Astro-
-pecten) the body and arms are aimost rigid. Each of the arms contains gonads and a pair
-of digestive glands, with open ambulacral grooves confined to the oral surface and pro-
vided with two or four rows of podia which are locomotory., The radial water vascular
vessely are located fo the outer side of the ambulacral ossicles. The ambulacra extend
from the peristome to the tips of the rays. The ambulacral pores are situated between the
-ambulacral plates, There is a well developed endoskeleton composed of separate calcareous

pieces bound together by connective tissue and usually bearing externaily projecting
knobs, tubercles or spines.

The Asteroidea comprise the marine animals commonly known as starfish or, more
-correctly, sea stars. The general appearance of a sea star is quite different from that of
the representatives of the other ciasses of Hchinoderms. The body is strongly flattened in

the oro-aboral axis and therefore presents a well defined and distincily differentiated
-oral and aboral surfaces. '

This Class includes five Orders of which two consist exclusively of exfent forms
‘while the living members of the Class Aateroidea belong to one or other .of the remain-
" ing three Orders, namely, the Phanerozonia, the Spinulosa and the Forcipulata. Species
belonging to all these thres Ordeis are represented in the Museum Collecticn,

In the Order Phanerozonia (e.g., Stellaster, Antheneg), the arms are bordered by two
rows of conspicuous rectangular plates, an oral and an aboral row, the line of division
Jbetween the two rows defining exactly the boundary of the two surfaces. In the other
two Orders, Spinulosa and Forcipulata, conspicuous marginal plates are usually wanting
-and the oral and aboral surfaces often merge imperceptibly imto each other.

ORDER PHANEROZONIA.

The arms are bordered laterally with two rows of large, rounded, squarish or rectan-
-gular, conspicuous marginal plates, an aboral supra-marginal row and sn oral infra-
marginal row. The rest of the body surface (apart {rom the ambulacral areas) m most
Phanerozonia and especially in the Suborder Paxillosa is supported by colsely set plated
from which erect columns with expanded tops, covered with little tubercles or spinelets,
-arigse. This entire individual skeletal piece, resembling & mushroom is known ag the
Pazilla. The roarginal plates are usually covered with the same httle tubercles or spine-
lets as are found on the tops of the paxillae; or these spinelets way be enlarged so as to
form a row of marginal spines,

Pedicellariae, when present, are of the sessile or alveclar type. Papulae are limited
to the aboral sarface. The mouth frame is of the adambulacral type

Only two Suborders of this Order are represented in the collection of this Museum,
mamely, Paxillosa and Valvata. In the former, the aboral surface is formed of paxillae
-and the podia are without suckers, while in the latter, the aboral surface is formed of
plates ranging from paxillae o a flabtened mosaic pattern and the podia are provided with
guckers.
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SUBORDER PAXILLOSA.

The aboral surface is formed of paxillae; the podia are without suckers and the
ampullae are bifurcated.

Species belonging io two fainilis of this Suborder are represented in the Museum
collection, namely, Astropectinidae and Luididae.

In the Astropectinidae, the body is more regularly stellate and the arms propor-
#ionately shorter and broadey at the base and the disc relatively larger. In the Luidiidae,
an the other hand, the stiff, star-like appearance is lacking and the arms arve long and
flexible and the disk relatively small. Many species of this family have more than five:
arms, generally six to eleven arms. :

Family ASTROPECTINIDAE.

The back is flattish, netted with numerous tubercles, crowned with radiaiing spines-
atb the tip, called pazxilli. This is a large family including numerous species. The body is
typically stellate (star-shaped), and is provided with conspicuous marginal plates and
yespiratory grooves between the marginal plates. Super-ambulacral ossicles are present in:
the interior in the lateral angles of the arms. In most genera, the lateral marging of
the arms are bordered by a fringe of pointed spines.

This family is represented in the Museum Collection by species belonging to two.
genera, namely, Astropecten, which is the main genug of the family, and Perseplonaster,
which is closely allied to the genus Plutonaster, and which was formerly included in a
separate family, the Archasteridae. The genus Astropecten is characterized by clongated”
inframarginals which meet the adambulacrals to form the oral surface of the narrow rays.
In Persephonaster, thick, block-like supra-marginal plates occur forming a massive border
ion the abactinal surface of the arm.

The genus 4stropceten, which is much commoner and more widely distributed *han-
Persephonaster in Indian waters, is represented in the Museum collection by five species
while the genus Persephcnaster is represented in the Museam collection by only a single-
species.

Genns Astropecten Linek.

Members of this genus are flat, somewhat rigid, five pointed sea stars with a fringe
of epines bordering the arms (hence the popular name “fringed starfishes’’ sometimes-
applied to the species of the genvs}, and with the elongated infra-marginals meeting the
adambulacrals to form the oral surface of the narrow rays. The adambulacral spines are
simple, linear, without any tesserae between the marginal tubercles mear the mouth and:

- gngles of the arms.

Astropecteh indicus Déderlein.
Ficone 57.

Asgtropectens  indicus, Ddderlein, Echinodermen von Ceylon, Zool, Jahrb, Abth-
fur Systematik, Band ITT, p. 828, pl. xxxi, fig. 2.

Astropecten  Koehleri, de Loriol (P.), Notes pour servir a letude des Echr--
. nodermes, VII, Mem. Soc. Phys. et Hist. Nat.
Geneve, XXXI11I, p. 19, plL. 1, fia. 5. :

Astropacten  indicus, Koehler, ‘‘Shallow Water Astercidea’, Indianr Museum;,
Calcutta, 1910, pp. 27 - 31, pl. iv, figs. 8 - 15, .
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Astropecten indicus, Diderlein <Asteriden’”, Siboga- Expeditie, XLVa (=livr
LXXXI), Astropecten, etc., 1917, pp, 63, and 146-147
pl ziv, figs. 4-4a.

Astropecten  indicus, Gravely, Bull. Madras Govt. Mus. (Natural History), I,
No. 1, 1927, “Littoral Fauna of Krusadai Island in
the Guif of Manaar™, p. 168,

Thig species, Astropecien indicus, has been established by Doderlein, based dn
specimens in which R. (i.e., the radius, or length from the centre of the disc to the tip
of the arm) varies from 19.5 mm. to 22.0 mm. But among the numerous specimens from
the Indian Museum’s Collection examined by Koehler, he found a certaln number of
specimens, the size of which surpassed those of the largest specimen studied by Doderlein
The dimensions of R reach about 40 mm. and, as in the specimen from Embouchire
du Deir, and in several others, R varies between 30 and 38 mm. In the larger nwnber of
specimens examined by Koehler, the value of B is about 30 mm. -

In the specimens on the basi» of which D3 Ji2in has established the species
Asiropecten indicus, the dorsal rnarginal plates are said to bear granules a little larver
than the others rcpresenting the spines which exist in the other species. In a certain
number of specimens of this species from the Indian Museum at Calcutta, examined by
Koehler, particularly in those which were collected from the Madras area and in some
others, the dorsal marginal plates are simply covered by granules and they do not present
the slightest indication of spines; in certain other specimens, on the contrary, these
plates seem to bs armed with a spine, bub there iz a greab deal of variation in respect of
this character In the specimens in which they arve the last armed, the margiual plates
carry in the terminal part of the arms, each a small spine, very short, rounded, and which
sometimes does not exceed the size of a large granule; besides, ‘the spine appears on the
greater part of the length of the arms, except on the first five or six plates; it remains, in
general, very short and cylindrical, with the extremity rounded, and it is always in the
meighbourhood of the external margin of the plate. In other examples, the first marginal
dorsal plates carry a spine, but this appears on their internal border and it is also noticed
that the first, or the first two spines are always larger than the others. Following the first
plates armed with a spine on their internal border, there are two or three which are an-
wrmed, and then {ollow the plates which more or less in a constant number bear spines
on their external border.

In some examples examined by Koehler, as those from de 1 “Embouchure du Deir,
in which B = 40 mm., the internal spines occur on the firsé three or four plates, then,
towards the fifth, the spines leave the internal border, advance towards the middle of the
plate and on the sixth or seventh plate reach the esternal border in such a manner that
there ig no interruption between the infernal series and the exteraal series of spines. It
might even happen thab the sixth or seventh dorsal marginal plates bear two spines, one
external and the other internal. In all these cases the spines assume the form of rcunded
granules or blunt cones, or, on the contrary, may be developed &s small spines, Generally
speaking, however, the internal spines of the first marginal plates are stronger than the
others, conical and pecinted. The size of the specimens does not appear o have any
influence on the armature of the dorsal marginal plates.

The marginal spines are reported by Koehler to have been particularly well developed
in a lot of six specimens of this species collected from the Coromande! Coast represented
in the Indian Museum Collection. They are all smaller than the average and the value of
R varies between 23 and 26 mm. In all of them, the dorgal marginal plates are said to
bear a small, well developed and very distinet gpine, conical and pointed, on the first
plates, of which it occupies the internal border, with the extremity projecting over the
succeeding plates; in these ones, the internal spine passes, as usnal, to the extreme horder
on the fourth, fifth and sixth plates, but on the others, Koehler reports that, starting from
+ the fourth or frora the fifth plate, » second spine appears opn the inside of the principak
spine towards the internal border of the plate, without continuing the internal series
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which has already disappeared. This supplementary spine does not ‘occur on two or three
plates only, but in the specimen which Koehler has depicted in Plate IV, fg. 10, in his
Account of the Shallow Waber Asteroidea of the Indian Museum (Koehler, loc. cit.), it is
continued up to the twelfth plate. Based on all the other characters, these six specimens
are absolutely identical to the other specimens of Astropecten indicus of the Indian
Museum Collection examined by Koehler, which are of the same size. Bub on the other
hand, the specimen depicted by him in plate IV, fig 10, is absolutely indentical to %
specimen in Koehler’s personal collection and which belongs to a lot of Astropecten
collected from Pondicherry, of which a specimen was formerly given by him to M. de
Loriol who considered it as belonging to a new species and had described it under the
name of Astropecten Koehleri (de Loriol, loe. cit.).

One other variation commouly noticeable in Astropecten indicus is in respect of the
relative length of the arms. Normally the form is identical to that which Loderlein has
indicated in his illustrations (loc, ¢it.). The arms are relatively wide, rather short, with
the extremity more or less obtuse; the paxillar area is large and the dersal marginal
plates are themselves rather broad. However, the arms are sometimes more elongated
and the paxillar area then become comparatively narrower.

Finally, the integument of the ventral surface of the ventral marginal plates present
some variations. The covering consists essentially of scales or squamules amongst which
are alwayvs found raised spines (at least at the commencement of the arm} which approach
the distal border of the plate. These spines do not extend beyond the fourth or the fifth
ventral marginal plate as in the specimen illustrated in Plate iV, fig. 11 of Koehler's
Monograph (Koehler, loc. eit); in others, they are, on the contrary, continued up to &
certain length, and in the specimen illustrated in Plate IV, fig. 12 of Koehler’s Monograph
(Koehler, loc. cit.), these spines extend to an exceptionally great extent. The presence of
these spines constitutes one of the diagnostic characters of the species Astropecten indicus.
They are therefore of value in identification. On the external border, the ventral marginal
Plates carry at leash three spines. The outward (external) one, much longer and
stranger, is flattened. with the point, however, glightly blunt; it ig nsually not very well
developed.

The paxillze are frequently confluent and, in all cases, very small in the ceniral
region of the disk. Their size increases rapidly, and, at the base of the arms, the largest
ones hear central granules, of which there are about 8 or 10 in the largest specimens.
with a crown of a dozen or fifieen peripheral granunles, a little more elongated. As the
paxillae become smaller, their central granules also diminish in number correspondingly
mntil finally in the smallest paxillae they are reduced to two or even a single one which is
gurrounded by a cirele of more elongated granules.

The two adambulacral spines of the external row are very unequal and the distal
spine is always remarkably well developed, being very much longer and thicker, relati-
vely, than the proximal spine, which, by contrast, is extremely small; thie arrangement
constitutes an excellent diagnostic character for identification. Apart from these two
spines, there are a few others, very much smaller, their number varying according to the
" size of the specimens.

Among the specimens of the collection examined by Koehler, there sre a few which
~are reported by Koehler as approaching Astropecten Koehleri Loriol very closely, or even
a8 being absolutely identical with the specimens he had collected from Pondicherry and
of which one had served as the type for Loriol for the establishment of this species.
These specimens, of which some are from the Orissa Coast and the others are from the
Coromandel Coast, have the body a little thicker and their appearance ig a little more
robugb than the others. However, after the comparisons that he has been able to make,
TKoehler is of opinion that there is ne reason to retain Astropecten Koehleri as a distingt
species and that this form constitutes at best only a variety of Astropecten indicus.
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Specrmens in the collection.—(1) One young specimen {rog: Royapuram Bay,
Chingleput District.
Measurements: R = 20 mm.
r = 6 mm.
Width of the arm at base: 6 mm,

Colour : Dorsal surface: brownish grey; marginal plates: whitish; ventral s
face : whitish; ambulacral grooves fairly wide, dark brownish.

(2) One large specimen from Kutikal, Gulf of Manaar : the arms are fairly broad
and thick.
Meagorements : R = 40 mm.
r = 16 mm,
‘Width of the arm at base: 17 mm. .,

The first seven or eight dorsal marginal plates carry two spines each (blunt, anc
the remaining distal ones carry three spines each. The surface of the ventral marginal
plates is covered by minute sesles or squamules.

Colour : Dorsal surface : brownish grey : ventral surface: creamy white; ambu-
lacral grooves: brown,

(3) Three young specimens from the Madras Coast
Measurements :  {of the largest of these three specimena):
R = %6 mm.
r = 11 mm.
Colour : Dorgal surface : pale greyish brown; ventral surface : whitish; ambulacral
grooves; dirty brown.
4 Pive large specimens from kilakarai, Ramanathapuram District: In almost
all of them, the tips of some of the arms are incomplete.
Mesasurements : (of the largest specimen of thig Iot).
B = 5% mm.
r = 15 mm,
Width of the arm at base: 13 mm.
Colour : Dorsal surface : brownish grey; marginal plates: pale yellowish brown;
ventral surface; creamy yellowish brown; ambulacral grooves: dark brownish.
(5} Two rather moderate-sized specimens from Krusadai Island, Gulf of Manaar
(1925},
Measurements : (i) of the first specimen :
B = 28 mm.
r = 14 mm.
Width of the arm at base: 10 mm.

Colour : Dorsal surface : brownish grey: ventral surface : dirty whitish : ambulac-
ral grooves : dark brownish.

(i) The second specimen ir this lot is also almost of the same gize and colour.

Note.—Dr. Gravely (loc. cit.), has referred to one specimen from Kutikal and
two from Krusadai Island in the Guli of Manaar. These are presumably the specimens
cited as Nos. 2 and 5 above, respectively. The arms are slender and bordered by a cons-
picuous row of plates with strong spines on their outer side. The disk is ralatively small;
these characters are typical of this species and are well seen in these specimens from
Kutikal and Krusadai Island in the Gulf of Manaar, '
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they appear smaller. The paxillar aves always appears rather extensive and wide through-
out th= length of the arms on account of the relatively slight development of the margl-
nal plates on the dorsal surface.

The madreporic plate is relatively very small and its diameber is not greater than
those of the neighbouring paxillae which more or less encroach on ibs margins., Its
ridges are less numerous. In the small specimens, it is placed close to the margin and
is separated from the dorsal mrarginal plates only by two rows of paxillae. In certain
specimens it is separated by three rows, and in the largest specimens, it is separated by
five rows.

The dorsal marginal plates, of average dimensions, are broader than long, and, at
the commencement of the arm, they appear almost twice as broad as long when the
enimal is seen froia the dorsal asurface. The margin which they form is relatively
marrow when compared to the paxillar ares which is very large. They are very slightly
overlapped by the ventral marginal plates below. In the largest specimen eximined by
Koehler (loc. ¢it.), he has reported that there are about forty-eight fo forty-nine plates,
and in the nexb largest specimen forty-six plates. In the largest specimen, the dorsal
surfaces of the plates are also reported fo be united to the lateral surface ab a right angle,
while in other specimens thig union is observed to be marked by a rounded border and the
lateral surface is only slightly elecated. The plates are covered by rounded granules,
rather large, but scarcely projecting, approximating one another closely and forming a
half dozen very irregular rows. On the adjacent margins, the granules become very smalt
and ab the same time a little elengated. In medinm-sized specimens, towsrds the fifth or
gixth marginal plate, there appears abrupily in the middle of the external margin, a
small, conical spine, the tip of which is sometimes pointed and sometimes blunt. A similar
spine ocours on each of the succeeding marginal plates up to the extremity of the arm,
progressively drawing closer to the distal angle of the plates, In the proximal part of the
arm, the first marginal plate carries always towards its internal margin & strong, conical
spine, enlarged at the base, a little uattened, thicker and stronger than those mentioned
sbove, and this spine is distinctly and widely separated from the exfernal spines hy feur
or five marginal plates.

The disposition of the spines is a little different in tht largest speciment. In these
specimens, the first two marginal plates on each side carry each one a large internai
spine, the second a little smaller than the first, and the external spine usually makes
ity appearance on the third marginal plate. On one of the arms Koehler had further

~ observed one very small spine on the internal border of the third dorsal marginal plate and

the exterral spine makes its appearance only on the fourth. The series of spines is there-
Yore quite uninterrupted in this arm. Generally, the spines in thege large specimens are
relatively stronger, longer and more pointed than in the others.

In two smaller specimens examined by Koehler, it is reported that the spines do
not disappear on the dorsal marginal plates, but they are reduced to simple, small, coni-
cal granules which appear always towards the 5th or 6th plate and the first plate carries,
g usual, an internal spine. '

~ The apical plate is quadrangular, truncafed, almost as wide as long; it bears &
rather deep groove on the middle of its dorsal surface.

The latero-veniral plates are two in number in each inter-radins, They carry
elongated and straight, cylindricel spines which mark the beginning of fhe arrange-
ment of the pedicellarise.

The ventral marginal plates are very broad and short; they are covered by flattened
pnd elongated squamules amongst which occur more spines which are inserted on their
middle as well as on bheir distal border. In theelarge specimens, there is always
found, on the distal margin of the plate, half a dozen elongated and cylindrical spines. .
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The external margin carries a large spine flattened and pointed, the length of which
equals about twice the width of the plate. At the base of this plate appear two
spines less developed than the large spine mentioned above, but yet longer than those
of the ventral surface.

The ambulacral- spines present at first an internal series of three spines on each
plate; these spines are flattened, with the exfremily rounded and the median spine is
@ little longer than the other two. Then follows a median row comprising two spines,
rather thick and flattened. The distal spine is a little gtronger and longer than the
others, apart from which, however, there is no much difference bhetween the two.
Finally, outside this second row, there occur some cylindrical spines, much shorter
than the preceding, but disposed more or less irregularly. They form somefimes &
third row of three spines, behind which there are again two or three spines disposed
without order. The first ambulecral plate on each side js elongated, along the exterhal,
margin of the corresponding tooth and it carries two parallel rows of very regular,
equal and cylmdncal spines, each row being composed of up fo a dozen spines. The
second plate is also more elongated than the succeeding and the spmnes are again
disposed sufficiently regularly. However, an internal row of three spines, a median
row of two spines & little larger, and then a series of five or six pairs of smaller spines
can be clearly distinguished.

The teeth present on their ventral surface & row of one dozen flattened, short,
tamellar spines of which the last extends under the terminal spine. Oufside this,
$here iz yet another irregular row of half a dozen cylindrical and short spines. On
their free margin in the oral region, the teeth carry about eight spines which pro-
gresgively increase in eize; the two last ones are very long and are directed horizontally
Yowards the mouth.

Specimens in the collectwn -——-All the specimens of this species represented in the
Mugeum's collection are contained in its Reference Collection,

(1) One specimen.—Wet-preserved.  Locality:  Seven pagodas, Mahabali-
puram, Chingleput District. :

Measurements: R = 33 mm.

. r = 11 mm.

Width of the arm ab bage: 10 mm.

Marginal plates: 28-20. _

The paxillae are crowded and small in the centre of the dorsal surface, bub
become larger peripherally.

The colour of the dorsal area is brownish. The spines are rather small.

{2) One specimen: Wet- pleserved Locahty Ennur, Chmgleput District.
Measurements: R 39 mm,. : '

' r = 19 mm,
Width of the arm at base: 14 rom.
‘Marginal plates: 26. : IR

1

The paxillae are small sand closely crowded in the ce’atral ares, but become
larger and more wulely spaced towards the penphery .

The colour of the dorsal area is lighter brown than in‘the preceding specimen.
‘The marginal plates are whitish. The arms are comparatively shorter and broader at the
base in this specimen than in the preceding one. There is a elight depression in the
centre of the dorsal surface.

(8) Tw> smaler specimen : .wet-preserved. Liocality : . Kilakari, Bamanaf}m-
puram District. These are young specimens. ' -



161

() Larger of the two specimens: '

) Measurelnents : - R = 21 ram.
v A r = 7T.mm )
Width of the arm at base: 7 mm. W

- Colbur : Dorsal surface : light brown; ventral surface: light creamy yellowish
white: ambulacral grooves : dark brown.

(i) Smaller of the two specimens:
MeaSurements: R =19 mm.

i‘ = §§ mm.
Wldth of the arm at base: 6 mm,

The cnlour of the specimel is the game as thab of the larger specimen l‘m
Kﬂl&m Rmanathapumm Diatrict, ‘mentioned a.bova

.
Lot

.+ Astropecten hemprichil Muller and Troschel.
FIGURE 59

’g:’dsfmpecten hemprwh, Muller a.nd Troschel, 1842, System der Asteriden, p..71.

Astropecten articwiatus, Michelin, 1845, Essai d'une Fauna de 1'lle Maurice, Mag.

de Zool.,, 2nd Series, 7 o anee, p. 24; (non Asteriqs
Aréiculatus’ Ssy, 1825).

Astrogecien mauritianus, Mobius, 1681, Bem Z. Meoresfauns d. Insel Mauritius,
p- 50. (non Aatmpeczen mauritianus Gray 1840).

'Astmpectm hemprickii, Loriol(P. do), Notes pour servir a etude des Echmodermes,

V¥, Mem. 8oc. Phys Hist, Nat. (}eneve t. k¥;ix,
figs. 7 and: 8.

Astropecten hemprichii, Sladen, Journ. Lmn Soc London, . (Zoology), XXI, 1888,
D 3%,

The Grlgmal locality of the type specimeil uf this spemes is Sir William James Island
" and it was collected on 7Tth Deceraber, 1881. The type specimen, preserved in the Berlin,

Museumn was collected by Hemprich and-Elirenberg in the Red Sea. The form

appears
to be clodely allied to Astropecien scoparius.

This species has been. carefully figured and déseribed by De Toriol on the basis of
the: matenal obtalned ‘from Mauritius™ (loc. cit., De Lioriol).

There are five arms.  The ratio of the smaller radins to the larger radius is as
1:4:143. - The’ podia in the ambulacral grooves'are arranged in many rows. On each
plake is found & wedge- shaped protuberence on the ‘tip of wh;ch is a papilla. The spines
on the. yentral plates are sdperficially soft and almogt hair-like. Only in the vicinity of
the marginal spines there are very fine spines which are half as lepg as the marginal
spines., The dorsal marginal plates, numbering thrity-three on each arm are higher
thah' broad,, The spines.on these plates are long, conical and poinfed,amd the ones That
are found in the angles are verfical and form a distinet row at the margin. On the
second and often on the third plate ‘from- the bases of the arms, there are no spines ab
all,. A ‘scond” outer row of spines is seldom Io be seen.
marglnal plates are econical.
broad and extensive.

The granules on the dorsal
The dorsal areas between the dorsal marginal plates are

This species attains a large size, sometimes reaching an overall diameter of one foot
'The type localiby of this species is Red Sea.
- 257-1—21}
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series just mentioned, and. standing on the same level, forms together with it,” the
horigontal fan of mouth spines which proceed from each mcuth angle and coyer the
‘mouth. The adambulacral plate adjoining the mouth plates is much broader a,n_fils_ho::f_ﬁﬁr
than the others, and bears a lineal series of eight or nine short papilliform spirieléts “an
each side, the two series being apposable.

PR |

The madreporiform body is eutirely hidden by paxillae,
The colour of the specimens in gpirit is normally ashy grey.

Fisher (loc. cit.)) reporting on the specimens of this species from the Ihilippine
Seas states that Asiropecten monacanthus is readily recognized by its fairly large
paxillae, unarmed granulate supermarginals (the granules flattened and sometimes
squamiform), the cloge armature of rounded, imbricating - inferomarginal squamules,
the single flattened lateral spine, with a small companion just below 1t, and the highly
characteristic adambulacral armature. The latter consigts of threz flattened furrow
spines, truncate or round fipped, the median with edge towards the furrow. These are
succeeded by twe narrow, fattened snbambulacral spines, so placed as to  appear to
form an arc of five with the furrow spines. They are shorter than the lateral furrow
Bpines, usually tapering and bluntly pointed. Commonly only the aboral one is present.
Behind these are two very broadly spatalate, round tipped or truncaté spines, about = as
long as the lateral marginal spines, the aboral slightly the larger. Sometimes the aboral
member of the first aclinal series moves back a little, broadens and stands in line with
the two spatulate spines, making a series of three; or, it may stand out of line in which
case 1t forms a curved series with the two spatulate spines. -

The first two inferomarginals may have several squamules enlarged, and forming

a transverse series of tweo or three accessory flat, leaf-like spinules in line with the acces-
sory marginal spinule,

The type locality of this species is east of Panay, Thilippine Islands, in mnd,
at a depth of 20 fathoms (Challenger Expedition).

The distribution of this species ranges over Philippine Islands, Andaman Islands,
east Coast of Indis and the Red Sea,

Specimens in the collection.—Two specimens, web-preserved, in the Reference
Collection. Locality : North-Fast of Devi River, Orissa Coast, 9 fathoms, Marine
Survey. :

Of the two speciniens, one is enbire; the other is shightly broken at the tip of three
of its rays.
{1 Specimen with broken tips of arma:
Meagurements : R = 47 mm.:
r = 15 mm.
Supero-marginal plates 27 in number.
Diameter of the disk: 24 mm,

The spines of the infer&marginal_pla-’ées are white, horizontally directed outwards
from the margins of the rays and are tapering to a very fine tip and are very slightly
curved. The ambulucral grooves are darker brown.

(ii) Entire specimen :
Measurements : R = 45 mm.;
r = 14 mm.
Bupero-marginal plates 27 in number.
Diameter of the disc: 24 mm.

The colour is the sams as that of the above-mentioned specimen.
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Astropection zebra Sladen.
: ' FI1GURES 61 AND 62.

-

Ashopectes z¢bvg, Sladen, Journ, Linn. Soc. London, Zoology, XVII, 1883,
p. 261, .

Astropecten zebra, Sladen, Asteoides, Challenger Reports, (Zoology, XXX, 1889,
' p. 212; pl. =xxxvi, figs, 3 and 4; pl. xxxix, tige. 7 and 9.

! .

' The rays are five in number. The measurements of a normal adult specunen are ag
follows: B = 31 nu.; r = $mm.; B 8.7 r. The breadth of a ray at the base 13
.about 9 mm,

The rays are rather narrow, and although tapering gmduall_y from the hase _t-q the
extremity, the tp is comparatively obtuse. The interbrachial arcs ave distinetly
roundeid. : :

The paxillae of the abactinal area are large, having one to four. or even more, cen-
tral spintform granules on the tabulum, surrounded by eight to twelve short spinelets in
g circle on the peripliery. A slight prominence is present in the disc of some specimens,
.but scarcely sufficient to produce a conical peak. In some specimens a shght invagina-
$ion oceurs in the centre of the prominence.

The supero-niarginal plates, which are twenty-five in number from the median
inter-radial line fo the extremity, are higher than broad and have the appearance of
forming a rounded, sloping level to ‘the ray, especially in the inferbrachial arc. The
plates are umiforinly covered with papilliform granules, and bear no spines or tubercles
whatever, excepting the innermost four plates on each side of the median interradial line.
These four or five plates are armed with a short, conical and slightly compressed spinelet,
the innermost being the longest and the others decreasing in size as they proceed outwarl.

The infero-marginal plates are much broader than high, and do not extend bhevond
the superior series, although in large specimens there is a tendency for the plates to
appear to do so in consequence of the presence of a slight prominence on the plate on
which the lateral spine is articulated. There is one lateral spine of moderate length,
which tapers throughout, and is sharply pointed, cylindrical and very slightly flattened;
thig is accompanied by a second spine, about two-thirds the length of the laterial spiue,
placed immediately behind, and close to the aboral side of the plate. Two or three
small, compressed spinelets are situated in line on the aboral side of the plate, that
pear the inner extremity adjacent to the adambulacral plates being often slightly larger.
No other spines are present on the infero-marginal plates, which are covered with
moderately well spaced squamules. :

The armature of the adambulacral plates is arranged in three series on the inner part
of the ray, but becomes reduced to two on the outer portion. The inner or furrow gerisg

congisbs of three spinelets, which are rather short—the middle one being delicate and
clavate at the extremity and the adjacent lateral ones rather shorter, flat and ohtuse.
The second series consists of two or three spinelets shorter than the inuner series and
more or less flattened and fruncate. When a third spinelet is present, it ig very fre-
quently placed somewhat behind other two, opposite their interspace, and might
blmost be ranked with the third series, which latter may consist of only two or three

- gmall, cilia-like spines, or of four, flat, modified spines, forming a well Eleve]oped pedi-
cellaria. These organg are irregular in their occurrence, and are only present in the
inner half of the ray; on the outer part of the ray, the third series of spines of the adan-
bulacral armafure is apparently wanting altogether. The pedicellariae are large and
eonspicnous and four or five are present along each side of a furrow, asually on alternate
plates; all of thew are uniform, and with four valves, regularly apposed two and two.

the spinelets wh ich form the valves being more or less flattened and arched and termi-
nrting in an abruptly pointed or lanceolate extremity, '
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The actinat interradial areag are large the intermediate plates extending much more
s furrow series of about ten spinelets, of which the most adcentral (adoral). is much: en-
lsrgetf “Phe actival surface bears eight or nine truncated, longltudma.lly grooved spipelats.
in a single longltudmal series (l.e., a single suture series of eight or nine barley-com—
shapedg spinelefs), g :

i Fiwe actinat mterraa:a.l afens are lafge the mtermedlate plates extendlng miach more
than half way along the ray (i.e., to about the eighteenth infero-marginal; in the interrs-
dial areafi-each platb ¢arries 8 pedicellarla-hke clump of from gix to eight truncate or, clayate,
grooved spinelets, and along the rays the intercalated plates have usually two short longi-
sadinal series of similar spinelets — about four in each senes. . = .. o

The madreporiform plate is small and inconspicuous or concealed saf:ua.ted abot-r
wmidway between the centre and the margin of the disk. :

The ambulacral groove ia very broad and open; tlne pod;a are large and comcal

The colour of the specimens in the fresh state is described as that of ¢ ‘ crushed
strawberry '’ with gometimes s golden saffiusion ; the margma.l plates are pmk md the
podia blood red. B ‘

Thig speciea is a deep sea form and has been recorded from the Liaccadive Hea and
Gulf of Manaar frorm depths of 738 to 902 t'athoms in green. mud. .

In a very young specimen of this’ speci‘e:e a glanula.r eplpmcta.i tube was observed
by Wood- Mason and Alcock. ,

(.

Specimens in the collection : 'There is one specimen in the Refenenée Gﬁﬂeﬂiloﬂ pre
gerved:in ‘gpibit, iha rather bad (}(}ndlf-ﬂ(}n  The logality is noted as ** off Cape Comorin **
The broken econdition of the specimen renders it difficult to be measured a.ccur&taely

Subsequently, the specimen hps. been partlv resﬁored ‘and repaired and preservad and "
mmmteﬁ ax'a dry spécimen. -

v e e PR ate i
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e e Famity LUIDIID&E

The rays are without, any la.rge %uberclea on ‘the margin. The arms are long and
flexible and the dise is relatively small: The species included in thir family generally
abtain-a large mize. Many. of bhe. species are five-rayed, but nearly half the number of

specios are multi-rayed, with six to eleven arms. This famlly comprises & single ganus;
Luidia Forbes, :

Genus Luidia Forbes.

'The margins of the five flat rays are erect. The dorsal surface is crowded with regular
paxillag.. The paxillae -of the aboral' surface of the disk and of the median aboral ares:of
the arms are small and irregularly arranged, but towards the sides of the arms they ba-;
come larger; squarish or. rectapgular, snd disposed in definife rows and ploducang -
tegselated appearance. The supra-marginals are reduced 8o as to appear to be 1denhlca.1 '
with the adjacent papillas, while the- infra-marginalg are much elongabed transversely and .
cover thé greater part of the oral surface of the arms. The crowns of the paxillae consist
of spinelets and the mfra-margmals are covered with similar but larger spinelets.. Pedi-
cellariae sre frequently present and are usually of the two-jawed type, but the bivalved
and thres-jawel types alsp occur. The papulae are branched. An apus iz wanting.
Bpecies of this genus oceur mostly in the tropical and subtropical waters. : :

Tlus well known and sharph,r defined genus constitutes a very distinct type the
characters of which are remarkably. constant, and subject to comparatively very little
modification, as exemplified by the range of species ab present known.

Sladen has placed this genus in a distinet subfamily by itesif. Two points in the
morphological structure of Luidia seem to justily this: the #rst is the correspondence
of the infero- margmal and adambulacral plates and the second, the presence of a small
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dntermediate plale between - each  infero-marginal and adambulacral plate . The corres-
pondee of the infero-marginal and the adambulacral plates has already been noticed
by Alex Agassiz and Viguier. But the intermediate plate, in spite of its tazonomic
importance, had strangely enough been overlooked by the previous workers ; in fact,
#he record of its presence is directly at variance with the statements of the other writers
on this group. Thus Viguier, who had made a careful study of the details of the Asterid
-skeleton, states that in Lutdia, the ma.rgina.l and adambulacral plates alone constitute
the actinal skeleton of the rays, and that it is only in the interradial angles that the
intermediate plates-wsm&llel and less numerous than in Astropecten—are inbercalated
between the two series. The same opinion is held by Perrier, who, in his recent work
-on the Asteroidea of the ' Blake '’ Expedition, regards the contiguity of the marginal
and adambulacral plates as a character diagnostic of the family Astropectinidae (as
constituted formerly), the genus Luidia being included in this category.

In the face of these statements, Sladen states that he should have hesitated iIn
‘according a special significance to the intermediate plate, if his observations had been
‘limited to a single species, but he reports that he had detected the presence of the inter-
‘mediate plate in every species he had examined critically (although it might be small
:and mare or less aborted in some cases ; but it js present in all),

In the Indian Ocean, three species of Luidia have been recorded between the
parallels of 30° N and 10° 8., namely, Luidia savignyi, L. maculata and L. hardwicki.

Of these, Luidia savignyi is reported to be more common in the Red Sea and off
ithe Coast of Africa.

Luidia maculate occurs in the Indian Ocean from the Coast of Africa in the West
-and extends to Java in the Eastern Archipelago and thence to the Pacific northward
to Japan.

Luidia hardwickii is reported to occur in the Indian.Ocean, buf the exact locality
is unknown.

Of the above three species only Luidia maculata and Luidia savignyi are represented
in the Museum collection.

tuidia macunlata (Muller and Troschel).
FIGURE 64,

Luidia maculata, Muller aud Troschel, 1842, System der Asteriden, p. 77.
Toidia maculata, Perrier, Revision de la- Collection de Stellerides du Museum
: d’ histoire naturelle de Paris, 1875, p. 338,

Luidia maculata, Sladen, Journ, Linn, Society, London, (Zoology), XXI, 1889,
p. 327.

Luidia, maculata, Koehler, Catalog raisonne des Echinodermes recueillis par M.
Korotnev, aux iles de la Sonde, Mem, Soe. Zool.
France, 1895, p. 387, -

Luidia maculote, Bedford, “On Echinoderms from Singapore and Malacca®, Proe-
Zool. Soc, London, 1906, p. 293,

Luidia maculata, Koehler, R., “Shallow Water Asteroidea”, Indian Museum,
Calcutta,: 1910,p. 70.

Luidia maculatn, Koehler, Asteries et Ophiures des iles Aru et Keci, Abhandl.
Senckenberg’ Naturf. Gesell., XXXIIT, 1910, p, 267.

Luidia maculata, Fisher, “Starfishes of the Philippine. Seas”, Bull. Uhited
States Nationsl Museam, 100, Vol. 3, 1019, p. 148,

257=1-—22
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The arms are normally seven in number, and. the specimens generally attain a
large size. The arms in normal adult specimens attain a length of over 35 centimetres.
and a maximum width of 33 mm. at the base.

The species exhibits the typical characters of ‘the gemus enumerated above under
the descrlptlon of the genus Lusdia.

Muller and Trosche] (loe. ¢st.}, in his original description of this species mentions.
that the arms are seven to nine in number. The back of the arms and the disc are
very siightly raised (arched). The arms are eight times as long as broad. The furrow-
papillae are sword-shaped and curved inwards ; beyond a small blank space, three or
four more spines are present. These are not so flat and are slightly curved. Generally,
betwean these are found long, pincer-like pedicellarize which are three-cornered. The
longest are half ag long as the spines and are three to four times as long as broad. Then
the ventral plates follow—in the form of a furrow. These are covered with spines,
among which two to three slightly flattened, lancet-shaped spines appear. These lancet-
shaped spines are found in two to three longitudinal rows on the arms. The innermost
appear to be the longest. The paxillae of the dorsal surface have a completely four-
cornered tip and are found in four regular longitudinal rows on the sides of the back.
In the middle of the back these are smaller and are nob arranged so regularly, so that.
it is difficult to differentiate the rows. The bristles on the paxillae are thicker and
more granular in the middle of the paxillae, and truncated ; at the margin they become:
thinner. '

Colour : The enfire surface of the specimen in the dry state, is covered with large
grey spots which alternate with lighter coloured patches.

The typs locality of this species is Japan, and the type specimen is in the collection
bf the Musen of Leyden.

Tisher (loc. cit)), reporting on the specimens of this species collected from the
Philippine Seas, reports considerable variation in the size and shape of the paxillae in
specimens collected from different localities.

The paxillas form five or six regular series in either side of the ray, but present
a meore open appearance due to the fewer number of spinelets and to the rounded
corners of the crowns. A large paxilla at the base of the ray gives a circular or broadly
elliptical contour to the strongly convex crown, which consists of about twelve to eighteen
unequal, blunt, peripheral spinelets and 7 to 12 shorter, stouter, subtruncate, spaced
divergeut central spinelets. The stoutest spinelet stands in the centre, surrounded by
a circle of 6, these in turn being surrounded by a partial circle of more slender spine-
lels intermediate in thickness between the central and the outermost. A considerable
number of the supero-marginal paxillae, as well as a number in the next series adjacent,.
have one or twn pedicellariae with two tapering jaws warying in length from somewhat
ionger to somewhat shorter than the spinelets.

The adambulacral armature consists of a curved, strongly compressed furrow spine
followed by a niuch longer, tapering. slightly compressed spine. This, tn turn, ia
follcwed by two (sometimes three} large pedicellariae with three long, slender jaws,
more than one half, sometimes two-thirds the length of the subambulacral spine. The
ouler pedicellaria is situated, as a rule, upon an actinal -intermediate plate, of which
a single series occurs between the inferomarginal and the adambulacral plates. Ocea-
sionally, at the bage of the ray, there are three adambulacral spines, the outermost much
smaller than the principal spine. In addition, there are several small spinelets along
the transverse margins of the plate. The number of adambulacral spines is variable.

The number of ihfero-marginal spines is proximally four (or sometimes three} the.
. ¥wo-innermost decreasing in size along the ray. The imnermost spine is reduced to am
inconspicusus spinule very soom, while the next persists for » variable distance, there-
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being usually on the outer half only two prominent spines, the two outer ones of the
proximai half. DBetween these two there are often one or two pedicellariae with two or
three jaws similar in form to those of the adambulacral plates, but only about two-
thirds as long, and a little stouter. '

Koehler (loc. cit.}, records a very young specimen of this species from the Andaman
Islands in which R=10 mm. It ig reported that this young specimen already presents
sorne spots on the dorsal surface of the arms. :

Bedford (loc. ¢it.), records a single, -large, T-armed specimen of this species from
between tide marks in Singapore, and Sladen (loc. eit.), hag recorded a single young
specimen in the sub-litforal zone from King Island in the Mergui Archipelago (native
mame : Padaw} on 24th January, 1882. This young specimen is said to have nine
arns and its major radial dimension (R) is said to be 65 mm.

This species is a common member of the genus Luidie and is widely distributed in
the Indo-Pacific Region. . In the Indian Qcean it has been recorded from the Coast
of Africa in the West to Java in the Eastern Archipelago, and thence to the Pacific,
northward to South Japan. Bedford (loc. e¢if)., records - that its distribution extends
from Mozambique to Macclesfield Bank and northwards to South Japan.

Kochler {loc. cit.}, records a very large specimen of this species from Baie de
Balasore.

" Fisher (loc. cit.), records the .full range of disiribution of this species as follows :—

Japan: Macclesfield Bank; Philippine Islands; Sihgapore; Malacea; Mergur
Archipelago; Andaman Islands; India (Coromandel, Tuticortn, Madras, Bay of Balasore,
Ceylon); Mozambique- Java Sea; Aru Islands; Torres Straits.

Specimens in the collection :—One large, dry-preserved gpecimen from Madras,
exhibited in the Gallery. :

Measurements :
R = 174 mm. (longest arm),
r = 23 mm,
R = 103 mm (shortest arm).

Overall tip to tip diameter : 320 mm.

The specimen is seven-armed. The arms are rather narrow, sharply demarcated
from. the disk, somewhat flattened and sub-cylindrical, tapering towards the tip. The
tips of the arms are somewhat pointed. The aboral surfaces of the arms and disk are
closely crowded with paxillae. The aboral surface is blackish grey, while the oral snr-
face 18 péle creamy-white. The short closely crowded spines are conspicuous on the
oral side of the arms marginally. The arms are unequal in length.

Luidia savignyi (Audouin).
Fraure 65,
Luidia eavignyi, Gray, Annals and 'Ma,gazin;e of Natural History, VI, 1840,
p. 183.

Luidia savignyi, Loriol, de P., Catalogue des Echinodermes recuielles al’ile
Maurice par M.V. de Robillard, II, Mem. Soc. Phys. et,
Hist. Nat. Geneve, XXIX, 1885, p. 72 (pars).

Imidia savignyi, Sladen, “*On the Asteroidea of the Mer gui Archinelago”, Journ,
Linn. Soc., London, XXI, 1889, pp. 246 and 742, :

257-1—224
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 Luidia savignwi, Audouin, Description de- I’ Egypte Echinodermes, 1809, p-
209 pl. 3,

Lusdia savignyi, Muller and Troschel, System der Asteriden, 1842, p. 77.

Luidia savignyi, Perrier, Revision de la collection de Stellerides du Museum:
d’histoire naturelle de Paris, 1875, p. 349.

Luidia savngnyi, Bell, FJ ., “*Note on a remarkable large specimen of Luidia from
the Island of Mauritius, Annals and Magagine of Naiural
History (8) Vol. III, 1889, p. 422,

Luidia samgnyi, "Ludwig (HO., Echinodermen des Sansibargobietes Abth..
Senckenb Gese]ls Ba. XXI, 1899, p. 539.

Luidia  savignyi, Bell, J.F., “Report on & Collection of Echinoderms from the
nelghbour'hood of Zanzibar,” Annals and Magazine of
~ Natural Histoery (7), Vol. XII, 903, p. 1244,

Luidia sevignyi, Bell, F.J., ‘Report on the Echinoderma (other than Holothu-
; rians), collected by Mr. J. Stanley Gardinerin the Western
part of the Indian Ocean”, Trans. Linn. Soc. London,

XTIT, pt. 1, 1909, p. 19. - :

Luidia  savignyi, Koehler, R., Shallow Water Asterdidea collected by the Royal
Indian Marine Survey Ship, **Investigator”, Indian Museum,
Calcutta, 1910, p. 10; pl. j, fig. 5; pl. 6, fig. 3

Luidia savignyi, Fisher, *‘Starfishes of the Phillippine Seas”, Bull. United
States National Museum, 100, Vol.-3; 1919, p. 170, ~ ~ °

-~ The arms are seven in number. In a typical adult specimen from the Andamsans
examined by Koehler in the Indian Museum Collection, the measurements are cited
as follows :—

R = 60 mm.
r = 10 mm,

The spines which carry the majority of the lateral paxillae are very well developed,
strong, conical and thick. The central region of the disk is occupied by the confluent
paxillae and the limits of these show themselves only very little at the base of the arms..
On the arms, these paxillag, large and of square shape, are disposed in rows, rather
regular longltudma_l and transverse rows, Tach one of these bears some central granules,.
about 4 to 8 in number, and smaller peripheral granules. In the secend (distal) half
of the arm, the paxillag of the median line are sometimes confluent or Jrregular,. and.
the) do not always conform. tp the regular alignments which are noticed in the other
regions. The two first external rows of paxillae do not present any particular character,.
but, on the subsequent ones, it rather frequently happens that one of the granuleg is.
developcd into a very large, conical, pointed spine, thick at the base, and attaining a
height 1.6 to 1.7 mm. These spines never appear on the median paxi]lae of the arms,.
but are restricted to the lateral paxillas which are contiguous with the two first enternal
rows. They do not occur on the disk. In certain part of the arms, these spines form:
two sufficiently regular rows on each side.

The ventral marginal plates bear, towards their external border three Iarge princi-
pal spines. The two first, which are inserted on the ventral snrface are subequal and
the third, which arises from the same border of the plate, is longer. Tt is the marginal
spine which is visible when viewing the specimen from the dorsal surface. All these:
spmes are conical, with the extremity pointed. Sometimes, on the first row, a shorter
spine is present oo the inside of the first. Numerous spines, mach smaller, accompany
the preceding spines. -
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The adambulacral plates present at first a rather small internal spine, flattened and
recurved; outside this, there is a second spine very well developed, strong, cylindrical
and bluntly pointed. It ig the principal adambulacral spine which one finds throughout
the length of the arm and which strikes the view when one examines the venfral surface
of the Starfish. On the outside, one observes a third spine, analogous to the preceding.
but shorter and smaller. Thig spine is well developed only at the commencement of the
arm and it rapidly becomes much smaller, In the place of thig single spine, sometimes
two are found.

There are three adambulacral spines and the spines of the ventral marginal plates
are miore NUmerous.

The pedicellariae are not very abundant, but they are also not scarce, and are
not present on all the plates. They are inserted between the adambulacral spines
and the spines of the ventral marginal plates, immediately against the external adam-
bulacral spine. Almost all the pedicellarise are with three branches; they are large,
and rather short. XKoehler, however, records that a few pedicellariae in the specimen
examined by him had only two branches.

The general colour of the specimens of this species is greyish. The dorsal surface
bears irregular dark spots or blofches, much larger in the distal part of the arms.

Muiler and Troschel (loc. ¢it.,), describing this species mentions that the relations
of the disc radiug to the arm radius is 1:9, whereas in the specimen in the Museum
collection, it is about 1 : 7. This ratio is, therefore, subject to variation within a lin:ited
range. Generally towards the inner side of the furrow is found a row of crooked
or curved papillae, one on each plate. On the outer side of this row iz another row
of longer spines and similarly one on each plate. Thege are exactly like the spines of
the oral side. On the ventral plates (up to the margin) are found big spines standing
one behind the other. DBesides, the oral plates are covered with small spines. There
ave about 140 ora! plates on each arm. The paxillae of the back are made up of a
stalk the end of which is sorrounded by a crown of small extensions. Generally,
in the middle of this crown, 'these processes are extended bhere and there in the form
of a spine. The arrangement of the rows of paxillae follows the marginal line of
the arms. The madreporic plate is very close to the margin. Pincer-like pedicellariae
are found in the furrows.

According to Muller and Troschel, the colour of the specimens of thie species
collected from the Mediterranean and English Coasts is dark red above and  straw-
eoloured un the under side. Sometimes the colour is reported to be orange. This
gpecies 18 said to attain a size of 1} to 2 feet in total diameter (from the tip of one
aria to the tip of the arm on the other side directly opposite).

The place of collection of the gpecimens examined by Muller and Troschel, which
are in the Anatomical and Zoological Musenm in Berlin, are stated as the Mediter=
rancan and English Coasts.

Fisher (lec. cit.), doubtfully refers to this species a small, seven-rayed specimen
collected from ihe Philippine Seas. The medsurements are cited as R = 27 mm.,
and r = 5 mm. The adambulacral spines are reported to be three, or sometimes
four, there being a spine out of line {adorally} between the second and third spines. The
abactinal spines are described as being very short.

The type locality of this species is Red Sea.

The distribution of this species rang.e.s over the Red Sea, East Coast of Afriea,
“Mauritivs, Andaman Tslands, 8nlu Archipelago and the Philippine Islands.

Specimens in the collection.—A single spirib-preserved specimen in the Reference
-cotlection of the Museum, in all probability, belongs to this species.
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Locality : 'Wadge Bank, 20 fathoms "(dredged), 1928,

Measurements ;
R = 94 mm.
T r = 13 mm.

Diameter of the disk: 20 mm.

Colour : Greyish above, with irregular, broad, dark, band-like markings on the
arms and dark blotches on the disk. The under side is creamy white, and the
ambulacral grooves dark brownish. It has seven arms, of which three are badly
mutilated and very incomplete. The arms are curled upwards at their tips in this
specimen. The disc is comparatively small, and the arms are sharply demarcated
off from the disk. '

The specimen wag originally unidentified and labelled only as Luidia. sp. But from
a study of its characters and their -comparison with descriptions of the species Luidia
savignyt, it appears quite probable that it belongs to the species Luidia savignyi,
and hence it has been tentatively identified as such.

SUBORDER VALVATA

The Suborder Valvata incledes all the remaining families of the Order Phanero-
gonia which have ordinary suckered podia. The aboral surface is formed of plates
varying from paxillae o a flattened mosaic arrangement. The podia are provided
with well developed suckers, .

Three families of this Suborder are represented in the Museum’s Collketion,
oamely : '
{I) Goniasteridae
(i} Oreasteridae {= Pentacerotidae), and
(iii} Linckiidae. _ .

These families are also the common ones represented in the South Indian Coastal
waters, under this Suborder. They may be distinguished as follows :—

(1} Form of bodv stellate with disk and the base of
the arms very broad, the arms almost merging with
the disk. The arms are bordered by thick and massive
marginal plates : ... Goniagteridae.

(2) Sea stars of moderate to large size with short, broadly based
arms (sometimes with almost no definite arms, the arms
being represented only by angular pointg of the disk);
skeleton reticulate, enclosing papular areag in its meshes.
Tubercles are typically borne on the nodes of the net
work ; marginal plates on the arms large, but often

. concealed from surface view : Oreasteridae,

(8) Disk small; arms long, flexible and cylindrical; marginal
plates reduced and inconspicuous; surface often smooth,
but sometimes tending to be slightly warty or granular:  Linckiidae.

FAMILY CONIASTERIDAE, .

This is the largest family included in the Suborder Valvata and comprises about
fifty genera. It includes some of the most beautiful and brilliantly coloured species
of sea stars. The family Goniasteridae includes sea stars of stellate from with broad
lisk and broadly based arms bordered by thick and massive marginal plates. The
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general skeleton is composed of paxillae or more often of simple plate-like ossicles of
varied form and usually the skeletal ossicles are covered over with a smooth or grannlar
membrane, -

Formerly, this family was described by the earlier writers under the name
Pentagonasteridaa; thus species of Goniasteridae (suh as species of Stellaster,
Anthenea, etc.), were included in the family Pentagonasteridae in the earlier mono-
graphs such as Gray's Synopsis of Starfish in the Collection of the British Museurn
(1866).

Thr-e genera of this family, namely, Anthenea, Stellaster, and Goniodiscug are
represented in the Museum collection, the first by three species, the second by two
and the last one by one species. '

These three genera may be distinguished as follows :—

1. Body depressed and covered with large flat, regular, siz-
rayed plates; the lower row of marginal plales (tesserae)
with a series of compressed, mobile spines: Stellaster.

2. Body more robust and elevated, chaffy, with immersed,
elongated, tubercle-bearing ossicles or plates. Both sar-
faces with large, scattered, two-lipped pores: Anthenea,

8 Very similar to Anthenea in shape and general appearance,
. but the two-lipped pores are much smaller, those on the
dorsal surface being minute; both gurfaces more often
covered with small roundish granules: Goniodiscus.

Genus Anthenea Gray,

The body is five-rayed. chaffy, with immersed, elongated, tubercle-bearing ossicula;
margin with regular rows of large tesserae; both surfaces (especially the under sur-
face) bear scaltered, large, two-lipped pores.

. Three species of Anthenea, namely, Anthenea regalis, A. pentagonule and A. rudis
are represented in the Museum collection, They may be distinguished as follows :—

1. Body in the form of a pentagonal disc; back obscurely netted,
with scattered truncated tubercles in diverging lines. Arms

broad, half the width of the body: . 4. pentagonula
~Back not as above; armg relatively longer and broader at the
base and more or lesgs merged with the disk .. 2.

2. Body attaining only a small to moderate size. The disk and

arms are not very thick. The sides are deeply excavaled in

such a menper that the arms are distinet and even relatively
long. Extremity of the arms rounded : 4. rudis.

—Body atfaining a much larger size. The disk is large and the
arms relatively broad and short and bluntly pointed, being
more or less merged in the disk. The disk and arms are thick : A. regaljs.

Anthenea regalis Koehler.
FIiaure 66.

Anthenea regalis, Koehler, R., “Bhallow Water Asteroidea, collected by the
. Royal Indian Marine Survey Ship, ‘Investigator’  Indian
Museum, Calcutta, 1910, pp.r 82—86; pl. ix. figs. 1— 2,
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s ;s Gravely, *“Shells and Other Anjmal Remajns of the Madras

Anthencd regqhs, ravey Beach”, Bull. Madras Government Museum
(Natural History), V, No. 1, 1941, pp. 86 and
105.

Dr. Gravely (lcc. ¢it.), has recorded this specieg h_-om _the Madrag Beach, }_Jut‘ a
specimen of it from Kilakarai, Ramanathapuram District, is also represent-gd in the
collection, The dise 1s large, and the arms are relatively broad, short and bluntly pointed,
being more or less merged in the disk. The arms are bordered by comparatively large
plates as in Astropecten, but there is an extensive area between these plates and the five
ambulacral grooves for the podia extending from the mouth to the tips of the arms on the
under side, which is filled with more or less oval plates, each with a broad, slit-like cavity
in the middle.

Koehler (lvc. cit.) describes this as a new species and reports the type locality of
this species as the Coast of Ganjam, Orissa. He records four specimens from this locality
at a depth of 24 to 30 fathoms, represented in the Indian Museum .Collection, one of
which is reported to be a dried specimen. RS

In the largest specimen reported by Kochler, which is preserved in alcohol, and
which is a little longer than the dried specimen, the measurements-are reported as follows :
B = 110 to 115 mm.. and r = 60 mm. ' '

Thé body is in the form of a star, and the sides are strongly excavated. The arms are
quite distinet, although very large at the base and merged ab the bage with the disk. They
repidly diminish in width up to the extremity which is narrow, but not pointed. The disk
and the arms are %hick; the dorsal surface is slightly convex and the ventral surface is’
flat. The marginsi plates form a wide border, and the dorsal plates are slightly overlapped
below by the ventral plates. The margins of the body are thinned out to the end of the
interbrachial arches where the dorsal and ventral marginal plates are fdund, while they
become progressively thick, up to the extremity of the arms as a resuit of the development

-in height of the plates and principally of the dorsal marginal plates. The arms are turned
up towards the dorsal surface at their extremity.

The contours of the dorsal plates and of the ossicles which surround them are badiy
defined. Each plate carries in general, a large tubercle, cylindrical and short and not
narrowed at the extremity which is truncated, and terminates itself in a slightly convex
and smooth surface, The largest tubercles do not exceed 2 mm. in diameter and the
majority are only 1.5 mm. in width; their height varies between 1.5 mm. and 2 mm. The
tubercles are relatively fewer in number and they are separated from one another by inter-
vals of about 3 mm. towards the periphery of the disk and on the arms, but they are less
close-set in the ceniral region of the digk. These last form a circle of about 4 cma.
diameter in which the tubercles are very irregularly disposed. These form, peripherally,
quite regular longitudinal rows which are continued on the arms and which appear to.
be variable in number according to the individual specimens.

In the dried specimen examined by Koehler, the rows are reported s be more
numerous; in that specimen he reports that at least two and sometimes three rows can

be distinguished on each side of the carinal line while in the larger specimen preserved
in alcohol and veported by Koehler, only a single distinct lateral row is said to be
present, oufside which begins a second row. ' :

In this larger, wet-preserved specimen, Koehler reports that the carinal row starts, at
the level of aboot 2 centimeters from the centre, with a tubercle, a little larger but
shorter than the adjoining ones, and from there the tubercles are continged. There are
about seventeen or eighteen of these tubercles, diminishing gradually in size distally
especially in the second half of the arm, but they do not reach quite up to the ext’remity,
while the Iatral tubercles are continued a little further. Beyo: '

: nd the tubercles of the -
- second row, a few other tubercles oceur, forming transverse rows which extent np to 't.h:
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dorsal marginal plates of each side of the inter-radial lines. The five inter-radial spaces
are i the tormu of broad bands which always remain naked (i.e., devoid of tubercles).
Thess spaces are wbout 12 to 15 mm. in width, Koehler reports that in the dry-preserved
specimen- exainined by him, these bands are somewhat depressed and their width does not
‘men exawsined by him, these bands are somewhat depressed and their width does not
exceed 10 mur. Towards the border of the disk and the arms, some conical tubercles
- are reported to occm in thab specimen, presenting a rounded point instead of a truncated
Pfxtremi’ﬁy.

In the interspaces between the spines, there are a few, scanty, small, rounded granules,
sud a few larger, valvular pediceilariae, but these never attain a large size and do not
exceed 1.2 to 1.5 mm. m length; besides, they are very much less abundant, ‘I'he pores
are numerous, very fine and igolated,

The anus, wlhich is central, is sarrounded by a few small spines, set obliquely. The
madreporic plate is very distinct and forins a slight projection; it may be oval or rectan-
gular,

The dorsal marginal piates are about fourteen in number. The last plate is narrow and
is contiguous with its counterpart on the median line and it surrounds a part of the peri-
phery of the apicsl plate which is small and only slightly prominent. This apical plate is
sitnated entirely on the dorsal surface by reason of ithe shape of the extremity of the arm
which is always more or less turned upwards in all the specimens of this species, At the
bottomy of the inter-radial arches, the dorsal swiace of the marginal plates is directed
chliquely towards the base as a result of the narrowness of the margin of the body. These
plates are covered by large and unequal grunules; some of these granuies are a little
lurger Uiun bhe olheis, but these are never developed into true bubercles. These granules
become much fizer or the adjacent borders of the plates, while they are, on the contrary,
more promient on the external border. These marginal plates carry small pedicellarine;
genecrally there is only one pedicellavia on each plate, but they may be rather frequenily
missing altogether.

The triangalar ventral areas are covered by large plates, the borders of which ave nos
veiy clearly definad, but which, however, it is possible to easily count on account of the
prescnee of the large valvalar pedicellariae which each one of them carries.

There is at frst a series adjacent to the ambulacrals and which is continued up to a
ghort digtunee {rom the extremiby of the arms, t-()“jards the thirteenth ventl"al marginal
plate ; the second row extends up to the ninth marginal; the: other plates, which are very
pumerous, are nel disposed In guite regular rows. The size of these plates naturaiy
decreases towards the extremity of the arms and t-owz}rds th'e ven’t-ra_l margln:ll_platea
"he plates closely adjoining the veniral marginal plates in the mt-er-ra_dlus are particularly
wsdunced and their contours are absolutely indistinet. Each plate contains g large, valvular
pedicellaria which occupies almost its entire length, and which is surrounded by a row of
very large granules; these granules which are a little widely spaced oub on the plates of 1he
internal row, become finer and more close-set as the ventral marginal plates are approached
until they become entirely configuous. The pediceliatiae are generally oriented parallel
to the median inter-tadial line, but a few, however, are exceptions. The larger ones are
about 4 mm. in length.

The ventral morginal nlates are large, but they are scarcely distinet from the ventral
aberai plabes; thev are separated from one another by very narrow interspaces. They
correspond to the dorsal marginaly for the most part of the length of the arms, hut towarls
the extremity of the arms, there are two or three supplementary plates, consequent on *he
elevation of the armg towards the dorsal side at their extremity.

The plates are uniformly covered with granules which are at first very fine, ‘identical
to those of the large latero-ventral plates to which they are conpected, then they become
elivhtly larger and a little prominent towards the external border, even as those of the
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“dorsal plates, at least on the four or five firsb plates. The venbral marginal plates always

these latter by »
t out over the dorsals underneath, and they are soparated from ¢ ¢

gﬁlﬁ; l::-lge‘):;d well marked grove, esﬁeoially on the ma_brgms'of the disk. Amidst the
granules there are to be found rather short, valvular pedicellariae, about one or two per

plate.

The ambulacral grooves are widely open and the podia project outmde_ with their large,
terminal suckers, The adambulacral plates are small .a.nd strg1ght, a little shortsar than
those of the first latero-ventral row, The spines are disposed in three rows; the internal
row contains five spines disposed in the form of an arch on the internal and convex border
of the plate; the spines are cylindrical with the extremity obtuse and the median ones
are larger than the cthers. The second row 18 generally formed by three }a:ge, erech spines,
ss long a8 the preceding ones, and attaining the same level; outside this there are two or
three spines forming a less regular row, shorter than those of the second row and resembling
rather the neighbouring granules of the ventral surface.

The teetl carry on their free margin about ten spines which continue those of the
internal smbulacral row and which become especially larger as one approaches the proximal
extremity of the testh; immediately within, there is a second row of about five to stx
strong, elongated and somewhat pointed spines. Finally, towards the suture, is found a

series, more or less regular, of four to five large granules, which pass on to those of the
ventral surface.

This species tag been recorded from the East Coast of India, where it has been

collected from the Ganjam Cosst in Orissa, from the Madras Beach and from Kilakarsi
in the Ramanathapuram District in South India. :

Speesmens in the collection.—Two specimens of this species are represented in the

Museum Collantion, one in the Reference Collection and the other mounted and exhibited
i the Gallery.

(i) One Istge, wet-preserved specimen contained in the Reference Collection.

Locality : Rilsksrai, Ramanathapuram Distriet, at a depth of four fathoms.

This is & large specimen, dsrk greyish brown above and pale, sandy brown below.
The dorsal surface is covered with scattered whitish tubercles, larger and more widely
spaced on the disk snd more close-set and smnaller and granular on the marface of the
arms. The dorsal marginal plates are lsrge, whitish brown, rectangular, higher than
broad and are covered with numerous granules of nneven size. The tips of the arms are

cnrved upwards. The arms are broad and merge hroadly with disk. The dorsal surface
slightly convex and the ventral surface is flat.

The ambulacral grooves on the ventral side are broad and the podia are large,
and distinct and suckered at their tips. The plates on the large, triangular ventral areas
carry each one a valvular pedicellaria surrounded bp close-set granules. These pedicellarine
are oriented mostly parallel to the interradial line. The ventral rarginal plates also
carry one or two valvular pedicellariae each. '

Meagurements :
R = 86 mm.

r = 55 mm.

Overall diameter from tip of one arm to the tip of the opposite arm {(not con-
secutive arm) ... ... 180 mm.

Dorsal marginal plates are 14 in number, and the ventral marginal plates 16 in
number, : .
The specimen is in a good state of preservation.

(iii) One slightly smaller, wet-preserved specimen, exhibited in the Gallery.
Toocality :  Ganjam Coast, Orisas Blate.
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The specimen i faded nearly completely dirty whitish. The aboral surface is
coversd with scattered, rounded tubercles of irregular size. The disk ig large and the
srms are broad, short and not gharply demacated from the disk. The tips of the arms
wre broadly rounded and blunt. The dorsal and ventr]l marginal plates are large, oblong
and covered with numerous small granules. On the ventral side, the glit-like valvuiar
pedicellarige are distinetly seen on the ventral plates, especially on the rows of platea
adjoining the ambulacral grooves.

Colour : The marginal plates are whitish, while the rest of the surface iz dull
dirty whilish or greyish white.

Measurements :
R = 69 mm.
r = 45 mm.

Overall tip o tip diameter: 124 mm,

Anthene2a rudis Koehlor.

Fraure 67.
Anthenea rudis, Koehler, R., *‘SBhallow Water Asteroidea Collected by the
Royal Indian Marine Survey Ship ‘Investigator’ ”, Indian

Museum, Caleutia, 1910, pp. 86- 90.

 Koehler has described thig as a new species in the reference cited. Two specimens
from Snod Island, Mergui Archipelago at 12° Lat. and 984° Long. HRast formed the
basia of this new species. Koehler reports that these two specimens were of small size
and undoubtedly nct aduolt oues.

The body is pentagonal, with the sides deeply excavated in such a mabner that the
artug are distinet and even rvelatively long, but they are very broad at the base and
merged with the disk. Their extremity is roundéd. The disk and the arms are not
very thick. The dorsa] surface may be slightly convex, with the inter-radial depressions
rather deep, or the dorsal surface may be almost flattened and the ventral surface slightly
convex. '

The first carinal plate on each side carries a large, conical tubercle and the granules
of the marginal plates are elongated, on the exfernal surface of these plates, in the form
of small spines.

The colour of the specimens, during life, is bright yellow, or bright yellowish brown,
put the second specimen examined by Koehler is reported to have been slightly damagea
and its colour is described as bheing brown.

The central region of the disk is occupied by the plates, sufficiently large and rounded,
amonz which mav be distinguished distinectly a circle formed by five larger inter-radiai
and five radia) plates—s little smaller.

Within this circle there is a second smaller one, comprising five inter-radial plates,
larger than the preceding ones. The contours of these plates are not very distinct. The
anus is central and is surrounded by granules—unequal and flattened in the form of
platelets,

The skeleton of the arm consigts first of a carinal row of hexagonal plates of which
the first ones are broader than long, and which become, on the contrary, longer than
broad in the terminal part of the armis. The first carries a large and thick conical tnbercls.
There are ninefeen carinal plates. Oun each side, there is firat a primary row of latero-
dorsal plates which extend up to the last hut one carinal plate. The first plateg are
hexagonal or lozenge shaped and wider than long, but the subsequent ones become finally
longer than broad. Outside this: there is s second series of plates, the plates albernating
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with those of the first series. In the inter-radius, and on each side of the inter-radial h_ng
which is depressed, there is a serics of three pairs of plates; this double row extf_znt?s
between the inter-radial plate described earlier and the marginal dorsal plates and it 1
formed of plates iarger than the others, especially those of the first pair. All these plates
are covered by very fine comlcal granules, widely spaced in the central‘ region, bub
approaching one auother towards the edge to form an irregular peripheral border which
coubains one or two rows of granutes. 'Ihere are also other larger and rounded granules
sometimes gingle and isolated on each plate snd seinchimes three or four ox even more on
each plate, but these granules do not extend beyond the limits of the disk proper, and
they do not moresver constitute tubercles. Among the granules, there appear the valvular
pedicellariae, weli developed, although rather short, especially on the plates of the disk,
where they occur slong with one or two big granules; these pedicellarine do nob cecur ou
all the plates, and they become extremely rare on the arms.

Between the plates there appear numerous pores which are very closely approximated
w the central region of the disk; on the arms vhey constitute sometimes a double row.
and are less abundant, but a little larger than on the disk. The madreporic plate is
wather larga, ellipsoidal and attached to one of the inter-radial plates. It ig elongated in
the inter-radial direction and presents numerous well marked grooves. »

The dorsal rnuerginal plates are well developed and are about eleven in number on
each side. Their dorsal edge is united to the lateral edge by 2 rounded border. The firsé
plate is a little broader than long, rectangular, with the internal and external marginm
convex, The surfaee is convex on the first two or tliee plates and flattened on the subse-
queni ones. The plates are almost uniform in size Sill about the ninth; the tenih is shorter,
and the eleventh is very small and closely approximated %o its counterpart, but yet sepa-
rated from it by a small carinal plate. The surface of the dorsal marginal phites is
oovered by granules, rounded and not contiguous, Jarger in the central region and towards
the external border. These large jgranules, rather protruding and well marked and
approaching one anather forms a border for the large valvular pedicellariae which each
plate carrics towards its external border. The granules become longer and more projecting
on the plates towards the extremily of the arm. Frequently, one of these granules close
to the internal border on the first plates is larger and developed info a little conical
tubercle, quite distinct. Often this tubercle is accompanied by a second tubercle which
is sibuated nearer to the ventral border of the plate. These terminal tubercles are at hest
as big as, and sometimes even a little larger than, those on the first margifal plates.
They tend to give the terminal part of the arm a particularly spiny appearance.
~ The dorsal mareinal plates carry each a large, valvular pedicellaria which ig plased
n the external region of the plate. These pedicellariae are ordinarily vertically disposed,
but sometimes they become somewhat oblique; they are at least three or four times
longer than broad. They appear very regulerly on all the plates up to the eighth or

sometimes up to the ninth, but the others are deveid of them:.

The ventral, triangular areas are small. The plates which cover them sre dispoged
in longitudinal and transverse rows and are less numerous than the dorsal plates, There
iz a primary row ¢f these plates, parallel to the adambulacrals; the first ones of these
plates are largs and hroader than long. Each of them carries in its middle a very large
valvular pedicellaria, surrounded by a now of large, reunded granules, and of which
the long axis is at first oblique in relation to the furrow. This row extends up to the
sixth marginal ventral plate on the arms; the size of the plates diminishes rapidly and
the pedicellariae then become perpendicular to the furrow, but they do not appear on the
last plates, for they disappear at the level of the fifth ventral marginal piste. Outside
this row, there are two other rows which contain only a few plites each.

The ventral marginal plates are of the same number as the dorsal marginal plates
Yo which they correspond exactly. They are at first a little brosder than lone. th on
®hey become squarish and as long as wide, exceps the lagt two onmes which are very
short. They are covered with gaanules which are finer and move close =88 than on the
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latero-ventral plate and they carry a large, valvular pedicellaria identical %o that of the
dorsal marginals and the direction of which is variable. These pediceliariae oceur up
to the tenth plate, and sometimes the single pedicellaria is replaced by two or three
smallor pedicellariae disposal irregularly. The granules of the ventral marginal platea
become more promitgent towards the external border.

The adambulacral plates are small and squarish; they are smaller than the latero-
ventral plates of the first row, and three of the first correspond to two of these. The
epines are disposed in three rows. The internal row containg five erect spines parallel
to one another, the uniddle one being larger than the others; these spines are cylindrical
n little flattened. with the extremity rounded. The second row presents, in general,
three spihes, stronger than the preceding ones, particularly the middle one. which is
larger and & little longer than the others. .Qubside this occurs a third row, comprising
two spines, a little shorter again than the preceding ones, but as thick. Koehler reports
that in the second specimen examined by him, the middle spine of the second row is
very long and thicker than the adjoining ones and even appears to be the only one in
this row, the two lateral spines merging more or less with those of the external row

The teeth carry on their free border a row of about ten spines, sufficiently well
devélopéd, and which become a little thicker towsrds the proximal extremity. On the
veniral eurface sppear two rows of spines, very short and thick, and resembling very
much large granules, numbering about half a dozen per row,

Specimens in the collection Thig species is rePresented by three speéimenﬂ in the
Reforence Collection and one a exhibited in the Gallery. All are wet-preserved, in

alcohol.

1. Reference Collection. .
(i) One #pécinién, moderately smsll. Locality: Kilakatsi, Ramanathaporam
District.

The arms are well marked and distinctd from the disk. The disk is flattened. The
upper sarface is grandlar. The marginal plates are large and distinet. Five radiating lineur
depressions converge towards the centre (but not reaching the centre), on the upper
surface, from the inter-radial angles. The plates bordering on the marginal plates are
larger and more conspicuous than the remaining ones.

C'olour: Dirty whitish brown.
Measurements :

B = 23 mm.
r = 10 mm.

Overall diameter from tip of cne arm to tip of opposite arm: 45 mm.
(i) One specimen, slightly larger.  Liocality : Kilakarai, Ramanathapuram Tis-
trict,

The disk is flattened and slighfly concavely depressed at the top and the arms are
glightly up-turned towards their tips. The dorsal surface of the disk is covered with
uniformly large, rounded plates. closely crowded, among which a circle may be distingui-
shed, formed of five larger inter-radial and five radial plates—a little smaller. Unliks as
in the preceding specimen, the dorsal plates are throughout well developed and large
in thie #pecimen and not adjacent to the marginal plates only. The marginal plates

are large and squarirh or rectangular.
‘ Colour : On the doreal surface, the area within the marginal plates is darker brown

The marginal plates are pale whitish brown or creamy white. The under surface ix
whitish and the amhulacral grooves dark brownish.
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Measorementa: R = 256 mm:
) ' r =13 mm,

Overall diameter from tip of one arm to tlp of opposite arm : 45 mm.

(1)) One speclmen, somewhat smaller than the two preceding ones.

Locality : Kilakarai, Ramanathapuram District.

In this specimen, the tips of three of the arms are badly mutilated and one of
the remaining two arms is slightly broken.

Colour : The dorsal surface is paler brown than in the preceding specimens and
shows distinctly the inber-radial linear depressions as in the firsé specimen mentloned
above. The under surface is dirty whitish grey.

Measurements: R = 20 mm.
r = 11 mm.

The oversll, tip-to-tip diameber could not be determined accurately in this specimen
s the tips of the arms are not complete in thls specimen.

The - specitnen is very brittle and fragile. The ambulacral grooves are - almost .
pomipletuly occluded by calcareous sedimenta®ion of the worn out granular patches.

2. Gallery Collection.

{(iv) Oné specimen, mounted in alecohol and exhibited m the Gallery.

Locality :  Kilakarai, Ramanathapuram District.

The specirmen is rather small, bleached almost uniforinly whitish. The dorsal and
ventral marginal plates are rather broad and squarish. The aboral suiface ig. covered
with small rather closely crowded, scaftered granules. The surfsce presenfs s some-
what granular or pitted appearance. The ventral marginal plates each bears-one (or
sometimes two) valvular pedicellarise. The arms are slightly longer (in proportion to
the disk) and more sharply marked off from the disk than In specimens of Anfhenen
;pentagonula. The tips of the arms are bluntly rounded and slightly curved uwpwards.

~ Measurements: R = 23 mm,
r = 11 mm,

Oversll diameter from tip of one arm to tip of opposite arm : 46 mm.

Anthenea pentagonula (Lamarck).
FIGURE 68,

Asterigs pentagonula, Lamarck, Anim. cans Vert., I, p. 554,

Goniodiscus pentagonutus Muller and Trosehel Syf:tem der A.st(, riden, 1842, p.
57, pl. 4, fig. .

. Anthenea Chmenszs, Gray, Annals a.-ld Mag&zme ofNaturd, Hlstory, 1840, P 279.
'Anfﬁ.enea Chineogis, Gn.y, Proc, Zool. Soc London 1847 p. 71.

- dAmthenes . Chinensis, Gmy, Syuopsis of the Specics of Starfich in . the Bnﬁsh
Mussum (with figure: of. some.now specm':) .1866,

pS

Anthenea i;entagmmla, Bell, On Echmod-?rms from Tutworm”, Proo Zoo.l. Soc. _
London; 1888, -p. 384, . _
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- The dorssl surface is obscurely netted, rather chaffy, with scattered, truncated
tubercles in rather diverging linee. The marginal plates are not tuberculated. -The arma
are broad, being half the length of the width of vhe body. A very large, $wo-lipped pore
18 presend on each plate of the ventral surface. The ratio of the inter radins (r) to the
radius (3) is a8 1: 141§, '

The number of marginal plates on each arm is about 12-13. The angles between
the arms are tlat and rounded. The ambulacral spines are disposed in three rows. In
the innermost row, there are five spines on each plate; these are as long as the ones
in the second row; 1u the second row, there are three on each plate of which the one in
the middle is the longest. On the outside of this row is another third incomplete row
consisting of shorter spines. The granules of the plates on the oral side are in the form
of small cylinders. Towards the margin, these granules become smaller and are
crowded together. On the margin iself hey are again as small as the ones on the oral
pide. The granles of the plates on the aboral side are very small and are not crowded.
- together. DBesides on the aboral side, there are small, short tubercles which are
prranged in rows running towards the tip of the arms. Here three central rows of
" such tubercles may be generally distinguished. Of these the middle one is incomplete
and sometimes even absent. The poriferous zones, comprising the plates bearing the
large, twe-lipped pores on the ventral gurface are disposed very irregularly. Valvular
pedicellariae are present on the oral side, on both the rows of the marginal plates and
on the aboral side. The ones on the oral side are very large and are found along the
entire length of the plates. On the lower marginal plates they are smaller, but bigger
than the ones on the upper marginal plates and on the aboral side.

The colour is generally reddish bue on the dorsal surface and paler ventrally.
The type locality of this species is Chins.

Muller and Troschel in their original reference cited have recorded specimens of this
gpecies from the Museums of Berlin, Paris and I.eyden, and Gray (loc. ¢it.), from the
British Muaseum (Natural History), London,

Although. thiy species has been recorded originally only from China and Japan
(Muller and Troschel, loc. ¢if., Gray loc. cit.), this species has a wider range of distri-
bution and has been recorded even from Tuticorin (Bell, loc. ¢it.), and from Pamban
in the Gulf of Manaar (in the Madras Museum Collection).

Specimens dn  celiechion.—Two dry-preserved specimens are represented in the
Museum collection; they are exhibited in the Gallery,
. Liocality : Pamban, in the Gulf of Manaar.

These two specitnens are uniformly earthy brownish. The saboral surface is
covered with scattered rounded tubercles of irregnlar size and the pedicellariae on the
ventral plates sre distinctly seen. The arms are curved upwards near their tips and
are broadly rounded.

The dorsal and ventral marginal plates are large, oblong and granules. TFach f
the ventral marginal plates carries two or three valvular pedicellariae.

Measurements : (of the larger specimen]:
' R = 8% mm,
r = B4 mm,

Overall dismaler from tp of one arm o tip of the opposite arm : 156 mm

. Genus Stellaster Gray.
The body is depressed, covered with large, fiat, regulsr, six-sided plates;
bears two rows of Iarge tesserse; the lower row with a series of compre,

spines, This genus belongs to a group of genera of the family Goniasieri
the pedicellariae are bivalved and the bod ¥y Goniasteri

osgicles excepd t$he marginal ones.

the margin
ssed, mobile

: dae in which
y is covered by a membrane obscuring ihe
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This genus is represented in the Museum Collection by tiwo species, Siellaster belchers
and Stellaster incei. [n the former, the tubercles are larger and_few§r and the armsa are
more slender having only a single series of plates beiween the marginal ones,

Stellaster belcherl {Gray).
FIGURE 69.

Stellaster belcheri, Gray, Synop.i: of the Speecien of Starfish in the British
Museunm, (with figuros of some of the new spocius),
1866, p. 7, pl. 7, fig. 1.

Stellaster belcheri, Gray, Prcovedings of ihe Zoological Sceieiy of London,
1347, p. 76.

Stullaster bzlcheri, Sladen, “On the A-ieroidea ard TEchinoidea of the Kores,
S.raiis”’, Journ, Linn, Soc. London, XIV, 1579, p. 430u
(Korcan Straits),

Stellaster belcheri, Wicher, “Starfishes of ithe Philippine Seas”, Bull. Uniied
Statos Nasional Museum, 100, Vol. 3, 1919, p. 324,

The do.rs&l surface is convex, with two or three large, conical tubercles on the line
extending t; the centre of the arms. The arms are slender, tapering, rather larger
* than the diameter of the disk.

This species 18 mtertnediate between Stellaster Childrent and S. incei, having™ the
white colour and the slender armg of the former and the convex back and tubercles of
the latter; but the tobeircles are lurger and fewer, and the armg are more slender,
having only a single series of plaies between the marginal ones. Gray (g cil., 1868),
-reports that there were iwo specimens in sgpirit and one dried specimen in the collection
of the DBritish Museum (Natural History). The localities from which this species waa
originally recorded were Amboina and New Guinea.

Specimens in the collection.—Three wet-preserved specimens, one in the gallery
collection and two 1 the Reference Collection, are represented in the Museu
Collection. '

[. Gailery- Collection.

(1) One wet-preserved specimen, preserved in alcohol, exhibited in the Gallery.
Loeality : Gianjam Coast, Orissa State.

_ The specimen is bleached. The dorsal marginal plates are large, more or less
longi-h and rectangular with rounded upper margins. The dorsal marginal plates are
more or less completely white. The aboral surface is pale, dirty greyish white, and bears
small, irregularly scattered, round white tubercles on the disk. The middle row of plates
along the back of each arm are enlarged and more or less hexagonal. On the under
gida, the ambulacral greoves are narrow and the ventral marginal plates large and
whitish. ‘T'he large, triangular inter-radial spaces between the ambulacral grooves and
the inner edges of the ventral marginal plates has large, more or less ronnded or squarish
or hexagonal plates. The ventral marginal plates bear a series of fine, white spines
at their edges, but many of these spines are lost in the present specimen. The starfish
iz flattened and depressed and only slightly convexly elevated over the region of the disk,
the inter-radial spaces on the aboral surface being somewhat conspicuously depressed.
The inter-radial margins are deeply concavely curved.

“Measurements - R = 54 mm.
o r = 24 mm.
Overall tip to tip diamefer ; 95 mm.
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II.. Reference Collection.
(2) Two wet-preserved specimens (probably from the Madrags Coast}, purchased
from the Ennur Fisheries Biological Station in 1950.

Of thess two specimens, one is larger and one more dark-coloured, being of
somewhat variegated brownish grey colour above and the other amaller and almost uni-
formly white. The arms are tapered and narrow ftowards the tip and the inter-radial
spaces deeply concavely excavated. The marginal plates are large and conspicuous and
khe plates on the dorsal and ventral surfaces of the diek and arms are also large more or
less hexagonal, and clearly visible.

Measurements : (i} of the larger specimens:
R = 38 mm,
r = 15 mm,
Overall tip Yo tip diameter: 66 mm.
(it} of the smaller specimen :
R = 25 mm.
r = 11 mm,
Overall tip to tip dismeter: 45 mm,

Stellaster ineel Gray.
Figore 70.

Stellaster incei, Gray, Proc. Zool, Soc, London, 1847 p. 786,

Stellaster gracilis, XK. Mobius, Neue Seesterne d. Hamb. u Kiel, Mus. 1859, p. 12
) Taf. i, figs. 3, 4.

SiBaster gracilis, Mobius, Neue Seesterne des Hambur-gerund Kieler Museums
Abhandl. a. d. Gebiete Naturw, hrag. v. ds., naturrwiss,
Verein, Hamburg, Vol. 4, figs. 3 and 4.

Stellgster inces, Gray, Synopsis of the Species of Starfish in the British Museum
(Natural History), 1866, p. 7, pl. 5, flg. 1.

Stellaster squamulosus, Th. Studer, Abhandl. Akad. Wiss Berlin, 1884, iv,
p. 33, Taf iv., fig. 6. :

Stellaster incet, Sladen, Report on the Astéroidea Cellected by H.M.S. Challenger,
Zoology, XXX, 1889, p. 322

Stellaster incei, Déoderlein, L., Semon’s Zool. Forsch. in Auster. & C. Bd. V,
f. 3, 1896, p. 337.

Stellaster incei, Doderlein, L,, Ibid.,, 4, 1898,

Stellaster incei, Bedford, “On Echinoderms from Malacca and Singapore”,
Proc.. Zool. Soc. London. 1900, p. 295.

Stellaster incei, Koehler, R., Shallow Water Asteroid- dea collected by the Royal
' Indian Marine Survey Ship, “Investigator” Indian Museum,
Calcutta, 1910, p. 80.

Stellaster incei, Brown, Echinoidea and Asteroidea from the Mergui Archipelago
and Maskos Islands, Lower Burma, Proc. Roy. Phys., Soc.,
Edinburgh, XVIII, 1910, p. 31.

Stellaster incei, Simpson and Brown, Asteroidea of Portuguese East Afriea, etc,,
Proc. Roy. Phys. Soc., Edinburgh, XVIII, 1910, p. 50.

Stellaster wncei, Fisher, “Starfishes of the Philippine Seas,” Bull. United States
National Musenm, 100, Vol. 3, 1819, p. 826.
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Pisher (lsc. cit.), reports, commenting on the Philippine specimens of  Stellgsier
sncet that Sladen considers Steliaster incei and the preceding species, Steligster belch-
eri, to be growth stages of one and the same species, Fisher .reports that the specimens
from Philippineg collected by the Albatross are mostly small, and, as in the case of
Déderlein’s specimens from Thursday Island  (loc. git., 1896), are referable ta
“‘belcheri’.

However, the specimens of these two species contained in the collection of the
Madras Museum, collected from the East Coast of South India, are sufficiently distinct,.
and hence, in the absence of more specimens representing intermediate stages, the two
species are treated as distinet and described as such in the present account, but it 1g
quite probable, as Fisher admits, that the two are one and the same species and thab
“belcheri’’ represents the earlier stages im the growth of the species “‘incei’”.

The granules are fine, bead-like and well spaced out and the membrane very thin.
The furrow comb consists of seven or eight rather slender spines, the median more
compressed than the laterals, and all webbed for half their length. The sub-ambulacral
spines are two to four in number, flattened, round-tipped and uwnequal and arranged in
f longitudinal series. Immediately behind the adoral furrow spine is offen a prominent
pincer-shaped elightly tapering pedicellaria. In very small specimens the subambulacral
tpines are represenled by a row of granules.

The abactinal plates in adult and sexually mature specimens are large, five to seven.
in each inter-radius being the largest, and on the margin bordering the papular aress,.
scallopped. The carinal plates have two short lobes on either side, and the adradial
plates on the rays have two lobes also on either side, which as seen from below, overlie
the edgs of the carmnal and the other adjacent longitudinal, series. In the central
area of the disk, the plates have five or six more prominent lobes. There are three or
four papulae to each pore Letween the lobes of the plates,

The gonads, in mature specimens, form a single large cluster, one on each side of
the membranous interbraheial geptum, ten in all.

The type locality of this species is cited as ‘‘North Australia’ by Gray.

The body is purplish, minutely granular; the back bears scattered, conical, con-
vex tubercles, those down the centre of the arms being the largest. The lower marginal
jplates ars flattish. This species was originally recorded from North Ausiralia, but it
seems to be widely distributed in the Indo-Pacific Region, being known from Binga-
pore and from the Indian Coasts. '

This species is very much like Stellaster Childreni Gray (Annals and Magazine of
Natural History, 1840, p. 278; Muller, Aster., 62 1928, t. 4, fig. 3, Asterigz equestrig
Retzius Digs 12); but it i purplish when dry; the back is tuberculated. The =~ whole
- gurface iy minately granular, while the Japanese species (Stellaster childreni) is alwaya
white, thie back smooth, and the granules on the surface are so minute and thin that
they are very easily eroded, and the lower marginal plates are more convex and the
central ones much larger than the others. :

Koehler (loc. cit.), observes that the specimens examined by him in the Indian
Museum Collection present many variations, evident at first on the length of the
ambulacral spines, which in specimens of small or lesser size, are perhaps more or
Bess developed, and next on the pedicellarise. These are more or less numerous,
the number differing in different individuals. Mostly one observes specimens in which
Fhe pedicellarine are all alveolar, with the valves straight and some slightly projecting,
and others in which the pedicellariae are clearly valvular, with the valves longer than
broad. TFinally, certsin specimens examined by Koschler contained both the alveolar
end valvular pedicellarise with the transitional stages between the two forms. These
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variations indicate that the species cannot be separated exclusively on the bagis of the
forms cf the pedicellariae even as in the case of Goniodiscus forticulatus in which one
observes sometimes salveolar pedicallarise and sometimes valvular pedicellariae.

There are also considerable differences in the number, the position and the
dimensions of the tubercles on the dorsal surface.

Bedford (loc. cit.), records that thiz is perhaps the commonest species of Starfish
found on the Coasts of Singapore. It lives at a depth of three to ten fathoms on wud
or shelly gravel around Singapore. Bedford has recorded a specimen of this species
infested by two specimens of the parasitic Molluse Thyca; they were found fixed close
together on the abactinal side.

In this species, the black pigment iz developed on a variable number of the ven-
tro-lateral plates; this is said to completely disappear in specimens preserved in alcohol,
bub is retained in specimens preserved in formalin. In only a few specimens, the
wunder side of the gtarfish is pigmented. In thle majority of cases the under side is pale
or white. As in the case of the black pigment often found linning the body cavity of
the Holothurians, the use of the black pigment in  this species of starfish on - the
ventro-lateral plates is not properly understood.

The distribution of thig species mostly ranges from Singapore to Australia and
thence extends northwards to the Korean Straits, But it has heen recorded also from the
Ganjam and Orissa Coasts and the Coasﬁ of Vlzagapatnam on the East Coast of India
{(ioehler, lve. eif.). T

Fisher (loc. cit.), cites the range of distribution of this species as follows :—-

East to the Mozambingue Coast (Simpson and Brown), India and Ceyion, Mergui
Archipelago. Sumatra and Singapore, Philippines to Korea (? Sladen), south to New
Guinea, Arafurs Bea, Torres Biraib, North, North-East and 8South Australia, The
bathy-metric range extends from 8 to 74 fathoms, usually under 50 fathoms.

Specimens in the collecticn.—Two wetb-preserved specimens in the Reference
Colleciion (preserved in spirit). Locality : Santapalli, ‘‘Madrag Presidency’’ (Tamil
Nadu).

The specimens are fairly large, pale creamy brown in colour above, and creany
white below.

One of the specimens has one of its arms broken towards its tip.

The specimens are convexly arched above. The plates on the dorsal surface are
irregularly polygonal and varied in size and fit in closely as in a mosaic.  There are a
few whitish, small prominent, conical or rounded, raised tubercles. The marginal
plates are larue, whitish and longer than broad, those on the inter-radius being the
largest. On the ventral side, the ambulacral grooves are narrow, and bounded by an
internal row of small spines Bordered externally by a row of larger, whitish, flattened
spines. The marginal plates on the ventral surface are as large as those on the dorsal
surface and are whife and rectangular, being higher than broad. The ventral plates
between the marginals and the ambulacral grooves are- irregnlar in shape and size, more
or less rounded and closely juxtaposed.

Specimen (i) : Entire, with the tips of the arms almost intact.
Measurements : R = 56 mm,
r-= 24 mm,
Overall diameter (from tip of one armi to tip of opposite arm): 106 mm.
Evén in this specimen, the very éxtreme tips two of the arms ire brokem. .
257-1—244
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The raised tubercles on the dorsal surface are few and scatbered.

Specimen (ii) One entire arm is broken and the tips of two of the other arms are
also broken.
Measurement: R = 61 mm.
= 2% mm.
This specimen 1s slightly larger than the preceding ome. The groupg of smsll
pores pregent in depressed areas on the margins of the plates on the dorsal surface ara
clearer and more well defined in this than in the preveding specimen.

The raised tubercles on the dorsal surface are more numercus snd seabberad.

The specimens, during glife, are purplish. The surface is mlnutely granular. The
ventral marginal plates are somiewhat flattened.

Genus Gonlodiseus Muller and Troschel.

The body is in the form of a pentagonal disk which is flattened on both sides. There
are fwo rows of large marginal plates, the upper surfaces of which are completely,
granulated, The abactinal area is covered with stellate plates, leaving wide interspaces for
the passage of papniae. The upper and lower series of marginal plates meet each other
hlong the thick margin, and due to the presence of this double series of marginsl plates,
the pentagounal disk comes to possess a definite, verfical lateral surface. The oral ang

aboral areas are inlaid with granvles. The anus is subcentral.
A single species, Goniodiscus gronuliferus (Graey) is represented in the Museum
Collectinn.

Goniodisous granuliferns (Gray).
Figure 71.
Anthenea granulifera, Gray, Proc. Zool. Soc. London, 1847,p. 77.

Anthenea granwlifera, Gray, Annals and Magazine of Natural History, 1847, p. 198.

Anthenea granulifera, Gray, Synopsis of the species of Starfish in  the British
: Museum, (Natural History), (with ﬁgures of some

new species), 1886, p. 9; pl;v,fig. 2

Goniodiscus granuliferus, Sladen, Asteroidea, ¢ Challenger  Reports, Zoology,
XXX, 1889, p. 754.

The body is in the form of a thick, pentagonal disk, with the arms fairly well
developed, broad and blunt and with the inter-brachial areas broadly concavely curved
and not angular. Both surfaces are covered with small, roundish granules, and the back
is provided Wlth rather convex ossicula. Ome ar mare small fwo-lipped pores are present
on some of the ossicnla of the oral surface; the back is sub-tubercular and ihe ossicula
ere all covered with large, roundish granules.

The arnis are ag long as the diameter of the body; the back of the arms is furnished
with one or two scattered tubercles.

In some specimens, the back is furniched with s blunt tubercle on the centre of each
of the ossicula of the middle of the back. This condition appears as & well marked
variation in thia species.

This species is easily distingunished from the closely related species, Anthenea

Pubercudata, by the emaller granules on the surface, the length of the arms, and the
ismall gize of the $wo-lipped pores; those of the dorsal surface are very minute.
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This species occurs 1 the Indo-Pacific Region over a wide area. Sladen (loc. eit.), has
gpcifically recorded it from the Chinese Seas in his “‘Challenger’’ Reports.

Specimens lin the collection.—One dry-preserved specimen is exhibited in the
Gallery. Locality : Pamban. Gulf of Manaar,

Although this specimen has been collected from Pamban, this species has not been,
previously recorded from this area and has not Leen mentioned in the Bulletin of this
Museura on the littoral Fauna of Krusadai Island, in the Gulf of Manaar, Vol. I, No.
1, 1927, This species is therefore being recorded here for the first time as occurring m
the Pamban area in the Gulf of Manaar.

The specimen is moderate-sized, dark rufous-brown. The dorsal marginal plates are
large, oblong, being much higher than wide. Both upper and lower surface are coverel
with email roundish granules. The dorsal surface bears rather convexly raise ossicaia.
The median rows of plates along the back of each arm (running from the centre of the
disk) are slightly enlarged and more or less hexoagonal. The cenftral portion of the Jisk
bears a few small, rounded, scattered tubercles, the arms are short, thick and broad at
the base, merging broadly with the disk. The arms are ag long as the diameter of the
disk. The lips of the arms are broadly rounded, blunt angd obtuse,

Measurements: R = 52 mm.
r = 31 mm.
Overall tip to tip diameter: 104 mm.

Family OREASTERIDAE
( = PENTACEROTIDAE. )

The family Oreasteridae was formerly known by the more familiar name, Pentacero-
tidae. It is characterized by the reticulate skeleton enclosing papular areas in its meshes.
The body is supported by roundish or elongated plates covered with a smooth or granular
skin, pierced with minute pores between the tubercles.

This family includes moderate-gized to large-sized specieg of Sea stars. The body is
of a broad shape with short, broadly baged arms which may sometimes be reduced to
guch an extent ag fo be represented by merely angles at the periphery of the pentagonal
disk of the body. Tubercles are typically borne on the nodes of the reticular network,
specially along the @arinals, and miay attain a considerable size. Large marginal plates
are present, but are often concealed from view from above.

Most of the species belonging to this family are confined to the Indo-Pacific Rsgion
and almost all are littoral forms ccvuring in the warmert ropical waters.

The family Oreasteridae, as originally conceived by Déderlein included a number
of genera belonging to the family Goniasteridae, and the family Oreasteridae, as at present
constituted and accepted, therefore, more strictly corresponds to the subfamily Oreasterinae
of Déderlein which includes the typical genera now regarded as property belonging to
the Oreasteridae.

According to the earlier system of classification, which is by far the more familiar and
had been followed till recently by most authors, only two genera of this family, namely,
Oreaster and Asterodiscus were represented in the Madras Museum Collection, the for-
mer by three species and the latber by one species. All the specimens of these species
in the Museum Colleclion have been collected from Pamban, Tuticorin and other locali-
tieg in the South on the East Coast.
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In Asterodisus the body is somewhat depressed, the arms short and rounded, and
the body is covered with numerous close-set, flat-lopped, unequal gmall tubercles, and
the whole body 1tself actually -appears to be covered by a rough, warty skin. The mar-
ginal plates are concealed except for two conspicuous ones of the aboral surface of the
tips of the arms,.

In Qreaster on the other hand, the body is convex above, the arms proportionately
longer and the aboral surface bears numerous immovable, more widely spaced tubercles,
including a carinal row. The marginal plates are evident, though not conspicuous,

Actually, however, Doderlein whi made a detailed sbudy of this group (in this Mono-
graph on the Oreasteridae and in his treatise on the Oreasberinae of the Siboga Expedi-
tion}, has established a new genus, Proloreaster.(based on certain minor morphological -
details), for the reception of the species O. linckii and 0. nodosus snd hence the species
linckii should strictly speaking, be referred to as Protoreaster linckii.

Bimilarly, the familar species formerly more commonly known as Pentaceros
hedemanni and which was later move appropriately referred to the genus Oreaster and
designated ag Oreaster hedemanni, is now found to be referred to by Ddderlein to the
gemug Pentaceraster and described under the naimne of Pentaceraster multispinus which
- has since been established as a synonym for Oreaster hedemanni. Hence the species
referred to in fthe earlier Bulletin of this Museurn ('* Littoral Fauna of Krusadai Island
in the Gulf of Manaar ', Bulletin, Madras Governméent Museum, Natoral History, I,
No. 1, 1927), as Pentaceras hedemanni is described under the curvently accepted pame
of Pentaceraster mullispinus in the present account.

In the Madras Mugeum Ccllection, the three specleb formerly clubbed together under
the single genus Oreaster, and. referred to as O, hédemanni (Pentaceras hedemanni),
O. thurstons and O. lickii have therefore now bheen split up according to theri correct
systematic position and aseigned to different geners and designated as Pentaceraster
multispinus, Oreaster thrustoni and Protoreaster linckii respectively and have been des-
cribed accordingly under these respective geners in .the present account.

Specimens of the firat two species represented in the Museum Collection have been
collected from Pamban in the Gulf of Mansar and those of the third species from
Tuticorin,

These three species, although assigned to different genera, are still somewhat closely
related, and may be distinguished from one another as follows :—

1, Spines very big and robust, mostly very long, - - .
thin and pointed; & distinot apex central
areas are formed within the five apical plates. Protoreaster  linckii
Colour reddish. Sometimes the spines are (=Oreaster linckiz).
thick, and bluntly pointed: S '

—S8pines shorter or poorly developed and often
reduced into tubercles; apical area not distinct
as above; colour 1mmore variable, sometimes
purplish bluish reddish grey, ete., with more
variegated patterns : 2.

2. Dorsal surface of the disk strongly raised and
projecting; tubercles relatively large and well

developed. Adambulacral spinulation not tri, Pentacteraster

placanthid : multispinus
—Dorasal surface of disk only moderately elevated; - (=Oreaster

spines exceut the five apicals, as a rule poorly - hedemanni),

developed, Adambulacral spinulation is tripla-
eanthid (i, e., in three rows): . Oreaster  thurstons
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Genus Pentaceraster Doderlein.

The body is more or less raised towards the centre of the disk. The arms are of
moderate length (R = 2 to 3 r). Two rows of derso-lateral plates extend into the free
arms. Nearly all the dorsal and marginal plates inay he enlarged. They may be spiny,
knobby, or in the form of conical, tubercle-like structures. The apical spines are the
longest and, as a rule, with naked tips. The dorgal plates are joined together by numeroiis
reticularia {most often about 4 %o 6 around each platej. The entire dorsal side and the
marginal plates are covered by a nearly uniform, fine layer or granules. Rarely, the
grannics ab the tips of the bigger spines are modified into polygonal, plate-like structures..
The original, rounded cranules which cover the ventro-lateral plates become, especially
in the case of bigger specimens, exceptionally long and form a rough, sometimes spiny
gurface. The pedicellariae on many of the adambulacral plates, on most of the ventro-
lateral plates of the lst row and also on other skeletas plates and supra-ventralas, have
alveoli, Two to three rows of spines are present along the ambulacral grooves, the inner-
post row having 6-11 thin spines and the 2nd row 2-6 very thick (big) ones. Often a third
row also makes its appearance sooner or later. In normal-sized specimens of all species of
this genus, there are arical spines and a few carnal! spines, and lower marginal spines
‘are always pregent at the tips of the arms. Most often, central and dorso-lateral spines,
are present at leost on the disk. Thlere are algo found generally the upper marginal
gpines in the middle of the arm and the lower marginal spines in the inter-radii. The
last upper marginal plates near the tips of the arms are practically without spines.

The genus Protoreaster is sharply demarcated from the genus Pentaceraster by the
fact that the oufer marginal plates and also most of the bigger spines are covered with
an uniform, fine, granular layer, and also further by the fact that this layer on the venfro-
lateral plates is very uneven snd rough, and has the tendency to become spiny and that in
bigger specimens a third row of groove spines appears, and above all by the presence of
eountless inner reticularia,

The genus is by far the richest in so far as the number of species is concerned. under
the family Oreasteridae, and is distributed throvghout the whole of the fropical Indo-
Pacific Region, from Mozambique up to Panama and from TLiukin Islands up to Queena-

land.

A single species of this genus, namely, Poutaceraster multispinus (formerly more
familiarly known as Pentaceras hedemannt, and more recently as Oreaster hedemanny),
is represented in the Museum collection.

Pentaceraster multispinus (von Martens).
Frevre 72.

Pentaceros nodosus, Gray, Annals and Magazine of Natural History, 1840, r- 277,
a Billiton,

Oreaster muricatus var. multisping, von Martens, 1868, Arch. f Naturg. Bd., 32,
p- 79 and 81, Flores.

Oreqster hedemanni, Lutken, 1871, Videnskab. Meddel., p. 255, 263, Billiton.

Ovreaster hedemanni, Bell, B.J., “On the species of Oreaster” Proe. Zool. Soc’
London, 1884, p. 71,
Oreaster grayt, Bell, 1884, ibid.,, p. 83

Pentaceras Hedemanni, Koehler, “Shallow Water Asteroidea Collected by the
Royal Indian Marine Survey Ship ‘Investiga*or’
Indian Museum, Caleutts,1910,pp.96-98; pl. x, fig. 6;
pl xi, fiz. 7, Billiton.

Pentaceraster multispinus, Déoderlein, 1918, Zool. Jahrb. Syst. Ed. 40, p. 430,



192

Pentaceros hedemanni, Gravely, “Littoral Fauna of Krusadai Island, (in the
Gulf of Manaar)”, I, No. 1, 1927, p. 169.

Pentaceraster muliispinus, Doderlein, Biboga Exped'ftie, Oreasterinae, XLVI, 1936,
p- 336; p.l. xxiv, fig. 12; pl. xxvi, fig. 1-3.

This species had long been known by its more familiar and commonly accepted name

Pentaceros hedemani: ard is one of the commonest species of the larger type of Starfish
met with in Manrdapain, Pamban, Rameswaram and cther localities around the Gulf of
Manaar, but Déderlein (loc. cit.), has established that this is only & synonym for Penta-
ceraster mulbispinus which name hag priority over the former. )

Pentaceras hedemann was originally deseribed by Lutken after a specimen collected
from Billiton. Koehler (loc. ¢it), reports that he had been able to study the type specimen
of this species which iz found in the Copenbagen Museum. The specimen is reportd to
be in a very good state of preservation and is preserved in aleohol. It is not of a very large
size, its measurements being cited as : B 60 mm.; r = 24 mm., and Lutken thought
that it was a young specimen.

The dorsal surface is very strongly raised and projecting, while the ventral surface is
excavated, and #he animal, when placed on a horizontal support rests only on the extremi-
ties of the arms. The disk is relatively large. The armg are merged with the disk at their
base which 1s very large, but they are nevertheless very distinet. They narrow down
rapidiy up to the extremity and their form is triangular. The dorsal caring is well marked
The five apical tubercles are sufficiently well developed, and they terminate in blunt
points. They form a pentagon of rather small diameber and which bears in its middle a
tubercle; slightly develeped. From each apical tubercle, proceeds a carinal series of smaller
tubercles which do noé appear on all the plates and which are wanting on the last four or
five plates. These tubercles are about seven or eight in number on each arm and their
sizes diminish regnlarly as one moves further away from the disk. On each side of the
carinal row, appearg a primary row of plates very close to the carinals; next, outside this,
there is a second row which does not pass beyond the middle of the arm and disappears
towards the fifth dorsal marginal plate. Each plate is joined %o its neighbours by aboub
thalf dozen small Iubecules which together form very regular pafterns at least at the
base of the arms. The five apical plates are similatly bounded to their adjacent plates by
eight projecting und eloncated trabecules, each group forming a very regular and elegant

attern.. Likewise, the air pores sunk in between {hese ossicles are very clearly defined as
noted by Lutken. Certain plates of the latero-dorsal row are raised into tubercles, but
thse are not verv numerous; there are two to four tuch tubercles on the first row and one
or two only on the second. The madreporic plate close t¢ the apical pentagon, is rather
small and almosb circular.

The poriferous areas are small, bub numerous and very distinct; there are four rowa
of such areas al the base of the arms. The first row, belween the carinal plates and the
first latero-dorsal series, includes a double series of alternate areas, small, rounded or
irregularly polygonal, well defined, and extending up to the extremity of the arms. The
third series is only distinct at the base of the arms and it is merged with the external
areas, which are large #nd sunk between the dorsal marginal plates. In addition, again
in the middle of the inter-radial rows, there are some poriferous areas which do not
belong to any distinet series. Within the apical pentagon, there occurs, equally, about
twenty areas, rather unaqually separated by irregular projecting ossicles.

The dorsal marginal plates, numbering about fifieen, constitute a very distinct border.
They are rather projecting, a little almost as long as broad and narrowed in their internal
half for allowing place to the poriferous aress of the external row. The first plate of each
geries is generally smooth and plain, and more frequently. the second 1s equally so. The
succeeding ones are raised sometimes into a rather Projecting tubercle, terminated by a
rounded spine, and on each sde there are four to six plates thus srmed; fowards the
extremity of the arms, the plates always remain simply convex. :
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The latero-ventral plates, large and. rather less numerous, have quite distinet con-
tours, and they are regularly disposed in series parallel to the adambulacrals; they form
evenly transverse rows extending from the adambulacrals to the ventral marginals. The
plates of the firsi series ure almnost squansh and extend almost up to the extremity of the
erms. Those of the second row start from a large, unpaired plate which occupies the
aiddle of the inter-radial areas and they do not pass beyond the fourth ventral marginale
plate. A third series extends up to the third ventral marginal plate; finally, a few other .
series, very short, complete the ventral areas. All these plates sre covered with large. .
fisttened granules, becoming smaller towards the border. The valvular pedicellartae
appeal only on the plates contignous with the adambulacarls; the larger plates have iwo
tue others only one. These pedicellariac are of average dimensions and are placed either
perpendiculatly or obliquely in relation to the furrow (ambulacral groove).

The ventral warmnal plates are quite distinct, and form a rather wide border; they
ocorrespond exactly to the dorsal marginal plates. They are a little wider than long and
covered with granules, very closely crowded togelher and very regular, flatfened, and
identical with those of the ventral plates and bercming smaller towards the border. The
pedicellariae are wanting. The two or three first plates carry towards the middle of their
external horder a small, conical and obiuse spine. the succeeding plates are smooth and
spineless; then the spines appear again towards the extremity of the arms, sometimes on
ene and more frequently on two plates. The terminal spines are a little more developed
than those of the first piates. :

The internal adambulacral spines are about seven in number and disposed in a
triangle. The spines of the external row are two in number; they are rather long, flattened
and obtuse at the exiremity, Sometimes the number 13 1aised to three, and the oral spine
18 always smaller. Detween the two rows and on the oral side of the plate appears a large
pedicellaria with claw. Outside of the second row there are three or even four flattened
granules, more or iess distinct, and which gradually lead on to the grauules of the ventral
plates. '

This species is widely distributed in the Indo-Pacific Regio_ﬁ and has been recorded
from several stations covered by the Siboga Expedition as mentioned in Dodrrlein’s Re-
port (loc. cit.}.

This species is very common at Mandapam, and in moderately shallow water at low
tide on the western side of Kutikal Point, lying on the bottom. Dr. Gravely (loc. ¢if.),
reports that only specimens from the former locality were preserved in t}}e M:_}dras' Musex_:m
collection, but that those from the latter locality were almost certainly identical with
them. However, subsequently, a number of specimens of this species have been collected
from the lagoons aronnd Krusadal Island and from the shallow mud flats at Kutikal point
and added to the Museum collection.

This species is much the largest starfish represented in the Musenm Collection, with
a big and rather sparsely tuberculated disk and relatively short, thick arms. There are five
rasher large tuhercles arronged pentagonally on the aboral surface of the disk, from esch
of which a row of tabercles extends to the tip of the corresponding armn.

Specimens in the vollection : Two specimens (wel preserved) from Mandapam in the
Reference Collection and two specimens (one :lry-preserxjed and one web-preserved},
presumably from Pamban, exLibited in the Galierv collection are represented.

I. Reference Collection -— _
" Two specimens, wet-preserved. Liocality : Mandapam, Ramanathapuram Distriet.

One is larger, more or less pinkish orange, with the lower surface very pale, almosé
whitish, while the other, which i slightly smaller, is dull dlrt)_r greyish brown, with the
tower surface pale brownish grey-and the tips of the short, thick-sel arms more sharply

curved upwards,
257-1—256
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- The tubercles aud the raised net-work-like- patiern of ridges separating the pori-
ferbus a.r'eas are distinet, more so in the larger specimen, :

The venﬁral marginal plates and the plates on the large tmang‘ula.r areas oo the
oral surface sre profusely ccvered by small granules. The ambulacral grooves are.
pirrow and the podia with their large, rounded, terminal suckers are distinch . and.

frading. The dorssl marginal plates .are each "raised in a rather projecting tubercle
ﬁ:numted by a spine. The oral side is deeply concavely depressed.

Measurements ; T S

(i) of the larger specimen :
R = 85 mm.
= 4 mmn.

Overall diamieter from tip of one arm to tip of the opposite arm : 158 mm.
(ii) of the smaller. specimen :
R = 73 mm,
r = 87 m.

Overall diaraeter from tip of one are to bip of the opposite arm : 122 mm.

The valvular pedicellariae are present only on the venfral plates which are
adjacent to the adambulacrals. Boeme plates carry two, and others only one; and .ere
oriented elther perpendxcula.rly or obhqnely in relation to the ambulacral furrow

I Ga.llery Collection— -

~ (i) One large specimen, dry-preserved. The tubercles are very large, black ‘I@A

inent. The dorsal surface js dark reddish purple, with scattered spots and tuber:®
gles. The reficulated, raised net work of ridges on the back of the disk and rays are
prominent, The row of short, thick, spine-like tubercles along the “ventral margmal
plates of the arms are very dlsﬁmct et G

This is an exceptinnally large specimen of this species, but the exact locality is
no$ recorded. Iresumably, it has been collected from Mandapam oy Paniban.

Measurementa: R = 194 mm.
r = 79 mm.

Overall dismeter from tip of one arm to the tip of the opposlte arm: Over
one foob. T

(i) Medium-gized specimen, wet-preserved.

The specimen iz uniformly dark brown above, paler brown below. The ‘Yo" of
$ubercles along the back of each arm is very promment consisting of blug,t “cotiidal or
rounded tubercles, The tips of the arms are slightly turned upwards, “The “Yaied;
ridge-like aress on the dorsal surface are very prominent and form a eclose pet-work
enclosing ﬂepressed pit-like, flatteped areas in the meshes of the network. The ven.
tral marginal plates bear a row of conical, fairly sharp spines. The dorsal marginal
plates are oblong, almost oval or triengnlar in shape, being narrowed above, and with
their apices pointing away from the ventral surface.

The exact locahty of the specimen is not recorded, but it is probably from Pamban.
Measurementa: R = 122 mm.
= 46 wm.

Overall diamefer Trom tip of one arm %o the fip of the opposite arm: 225 mm.
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Genus Oreaster Muller & Troschel.

'The body is either rather flat or 1 the form of a heavily elevated pyramid. The
arms are short (R = 1.7--2.3 r). The apical plates as well ag most of the carinal
plates are padded or tubercular, and are of the same size, with one or many short,
naked spines; likewise most of the upper and lower marginal plates, central plates and
dorsal plates of the disk and the syms. In the centre of the disk ig & single big spine,
from which the rows of radical plates radiate. The bigger dorsal plates are connected
by reticularia. Large, poriferoug areas are present in all the corners of the plates op the
dorsal gide up to the upper marginal plates, spread over the surface of the dorsal plates
and fuse frequently, Between the ventro-lateral plates are only a very few odd addi-
sional plates, which hardly disturb the regular arrsngement of the ventral plates. The
whole dorsal side and the marginal plates are covered with a layer of fue granules,
which, on the ventral side becomes considerably coarser and bigger. All the ventral
plates are with cne or wore robust spinea or a wart (tubercle} in the centre.

Alveoli for the pedicellariae are, as & rule, missing in all the skeletal plates (exceph
in 0. clagatus, in which they are present on some adambulacral plates). The pedicell-
ariae of the poriferous areas and the ventro-lateral areas possess each one of ithem a
cup-shaped small basal piece, which does not have any tubercle. Two rows of
ambulsacral spines are present, the inner with three to stx thin spines and the outen
with one big thick spine.

The species of this genus occur mostly in the Indo-Pacific Region but two species
occur in the Atlantic, namely, Ureaster reliculalus on the Amencan Coasts and O.
clapatuso on the African Coasts.

In the Madras Museum collection, this genus is represented by a single species,
Oreaster thurstons (the other two species in the Madras Museum collection formerly
referred to this genus as Oreaster hedemanni and Oreaster lincki baving been  subse.
quently transferred to the genera Pentaceraster and Proloreaster respectively and desig-
nated as Pentaceraster multopinus and Protoreaster lincki cespectively, as mentioned
earlier). '

The species Oreaster thurstoni is represneted in the Museum collectivn by 2 spesi-
men collected from Pamban, in the Gulf of Manaar.’ ' '

Oreaster thurstonl Bell.
Frgurre 73.

Oreaster thurstont, Bell, F.J,, “Report on a Collection of Echinoderms made
at Tuaticorin”, Madras, by Mr. Edgar Thurston,
C.M.Z 8., Superintendent, Government Central Museum,
Madras®’, Proc. Zool. Soc. London, 1888, pp. 383-389.

Oreaster thurstuni, Doderlein, Siboga-Expeditie, Oreast-erinae, XLVI, 1938,
p. 310, '

' This is & typical friplacanthid form, with the spines, except the five apicals, n. »
rule, poorly developed. (The proporations of the larger radius to the mter-radiug is as
follows: R = 2.7r. S

The disk is moderately elevated; the lophial spines are only just indicated: =
spinuoug tubercle is present both on the supero-and infero-marginal plates; very rarely,
more than one tubercle ig present on each such plate. There are no spines on the
ventral plates.

The arms are rather short, wide at their base; the marginals are about tﬁéenﬁy in
number, both above and below Angles are formed between the superb-marginals inte
which the pores extend. The spinuous tubercles are very slightly developed and show
no indication of becoming spines. : a

257-1—256%
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The adambulacral spinulation is triplacanthid (i.e.. the spines are disposed in three
tows). 'The spines in the innermost row are eight in number, diverging very gracefully,
got very slender, In the middie and outer rows there are two or three spines in  each
.clustes, and these are, ag usual, much stouter; but the middle row is much nore promi-
went than the outer. The granulation of the lower surface tends to take on a regular
pattern, owing to the aggregation of granules into tufts, in the centre of which is a spini-
form Iubercle. There are numerous, sesesile, bivalved pedicellariac. The pere areas of
‘$he dorsal surface are very distinetly marked on sud near the disk, but are rather
irregular near the sides of the arms. There is no central apical spine. The five spmes
-which end the lophial line are large and prominent and have a marked tendency to double.
The other spines of the lophial line are very inconspicuous. Along etther side of that
{ine there rung a row of small tubercles; outside these, there i1s another row which does
not extend beyond the disk; the tubercles of these rows are quite small and inconspicuous.
The madreporic tubercle is large, situated just outside the apical region, and irregularly
quadrate. The colour is ireamy yellow. In the largest specimen from Tuticorin, reported
by Bell (loc. cit.), the measurements are cited as follows :

R = 130 mm.

r = 47 mm,

_ Of the five specimens collected from Tuticorin, which Prof. Bell had referred to
thig species, three are reported to possess the typical characters just enumerated. The
other two specimens are said to differ to a somewhat remarkable extent from -what
appears to be the more typical form of the species. In one of these specimens the
apical spines are reported to be much less prominent than in the typical forms, while
the tubercles on cither side are eaid to be much more distinctly spinose, ard many of
sh: inferomarginal plates are reperted o bear several spinuous tuve.cies in a toft. In
the other specimen, the apical spines are described as being large, while the tubercles
on either side are said to become quite prominent, the whole appearance of the specimeni
being thereby guite altered and looking quite different from the typical form.

. These differences are only individual variations in one and the same species, and
Ao not justify their separation into distinet species.

Specimens in the collection.—One dry-preserved specimen, exhibited in the Gallery.
Locality : Pamban in the Gulf of Mannar. ’

The specimen is a very large ore, with numerous large, raised, blunt, conicad
tnbercles, scattered more or less uniformly throughout the dorsal surface. HHowever,
five specially large tubercles at the centre of the disk from a pentagon and from each
of these a row st specially large tubercles radiate along the middle of esch arm. The
disk is large and the arms are relatively shorter, broader and > more massive and
broad-based than in the preceding species (Pentaceraster multispinus). The tubercles
sre connected by a nebwork of prominent, raised ridges, the meshes of which form.
spaces which are regularly triangular on the disk and proximal portions of the arns,
bub irregular over the middle and distal portions of the arms. These intervening
surfaces present a coarsely pitted or granular appearance. The tubercles on the dorsal
marginal plates are gmall, short and bluntly conical. The ventral inarginal plates are
almost smooth and do not bear spines. At most they bear small, blunt tubercles.. The
specimen is uniformly dark brown above, and paler brown below. The tips of the arma
are broad and blunt and slightly turned npwards. The ambulacral grooves are narrow

and the ventral surface is concave.
Megsurements: R = 144 mm.
r = T6 mm.

Oversll diameter from tip of one arm to the tip of the opposite arm : 267 mm.-..
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Genus Protoreaster Diderlein,

The body is more or less raised towards the centre of the disk. The arms are of
tmoderate length (R = 9-3 r). A number of carinal plates are enlarged, padded and
knobby or conical, with or without a naked tip. When they are conical and enlarged they
are regurded as spines. Apical spines are always present. They are bigger than the
others. All the ventral marginal plates and the dorsal ones in the arm angles {(inter-
radii) are always without spines. The dorsal plates are either without reticulria or only
with solitary reticularia. Liarge pore fields are present in all the angles of the plates om
the dorsal side up to the upper marginal plates, and continned over the margin of the
plates. In between the ventro-lateral plates there are more or less numerous small and
big supra-ventrals which, in bigger specimens disrupt the orderly arrangement of tha,
main plates. The entire surface is covered with granules, which, on the bigger plates,
especially on the carinal and marginal plates and the ventro- la.teral plates form small,

. pclygonal plates bearing a smooth surface, and which, on the ventral surface is never
knobby or spiny. The pedicellariae on most of the adambulacra-l plates and on the ventro-
lateral plates of the first row and on other skeletal plates have alveoli. There are alwaya
only two rows of armbulacral spines, the inner row being made up of six to ten thin ones,
and the outer row being made up of two to three thicker spines.

This genus is widely dla’frzbu’ted in the tropical Indo-Pacific Regmns, but absent
in the sreas around Sandwich Islands and on the Coasts of America.

The genus Protoreaster is sharply demarcated from Pentaceraster by the complete
absence of the inner reticularia and the structure of the outer grinular layer, which in
placeq is made up of blg er and smaller flat plates, instead of being composed of fine,
rounded granules, and in never being uneven or rough or spiny on the ventrolateral .
ares.

. A gingle species, Protoreaster lincki, which is a characteristic bright reddish form
with numerous stout, longish spines on the dorsal side, is represensed in the Museum
collection by two specimens collected from the Tuticorin Coast.

Protoreaster lincki {de Blainville).
Fieures 74, 75 and 76.

Peumeros gzbbus, var. muricatus, Linck, 1733, De Stellis, marinis hber singularis
p.- 23, plL VII, fig. 8.

Asterias Lincki, de Blainville, Manuel d’ Actinologie, 1834, p. 219,

Pentaceros muricatus, Gray, Annals and Magazine of Natural History, VI, 1840,
p- 277

| " Oreaster muricatus, Dujardin et Hupe Kchinod, 1862, p. 383.

Oreaster Linckii, Lutken Videnskab, Meddel.,, 1846, p- 1586, Madﬁgaskar,
Zanzibar,

Oreaster reinhardtii, Lutken, Videnskab, Meddel., 1864, p. 159, Nikobaren.

Oreaster muricaius, von Martens, p.p. Arch.f. Nat., 1866, pp. 57-88; 133-189,
Mozambigue.

Oreaster muricatus, Perrier, Pedicell., 1889, p. 74, pl.ii, fig. 3a-b.

Pentaceros muricatus, Perrier,. Arch. Zool. Exper., 1876,p. 55 (239), Zanzibar,
Seychelles, Ceylon.

Pentaceros muricatus, Viguier, ngal d. Stell., 1879, p. 197, pl. xi fig. 46, ph
g. 811
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Oregster Lincki, Bell, F. J, “On the specics of Oregster’” Proc. Zool, Soc.
London, 1884, p. 72, Mauritijus Timor, Mozambique.

 Oreaster reinhardti, Bell, 1884, Ibid, p. T4.
Oreaster Lincki, Bell, Proc. Soc. London, 1888, p. 384, Tuticorin—Madras,

Pentaceros Lincki, Brown, Proo. Roy. Soc. Edinburgh, XVIII, 1910, p. 32,
-' Mergui Archipelago, 7—42 m.

Oreaster reinhardti, Koehler, Shallow water Asteroidea collected by the Royal
Indian Marine Survey Ship, “Investigator” Indian
Museum, Calcutta, 1910, p. 101, pl. xii, figs. 2-3.

. Oregster Lincki, Doderlein, Zool. Jahrb. Syst. Bd. 40, 1916, p. 423, fig. 1.

Oreaster modestus, Goto, Japanese Asteroidea, 1914, p, 444, pl. xv, figs.
228 to 238 (Okinawa),

Protoreaster Lincki, Doderlein, Siboga-Expeditie, Oreasterinse, XLVI, 193_@,
p--328; pl. xxii, fig. 6; pl. xxiii, figs. 1-7; pl. xxvid
fig. 12.

The disk is moderately high; the arms are moderately wide, and not st all aecutely
pointed. The lophial spines are well developed, the apical spines being very prominent
A splne or two are sometime developed within the apical region.

About 18 margmal plates are present. The superomargmals alone form the sides
-of the arms, and are alone provided with spines; these are confined fo the distal end,
and very considerably; from one o four may be developed, and in some specimens they
ars twice a3 long as they are in others.

The sdambulacral spinulation is diplacanthid (i.e., disposed in two rows). In the
inner row, eight poorly developed spines are present, and in the outer, two which are
much stouter for each plate. The tipa of the latter are often marked by several shallow
grooves. Often, a forcipiform pedicellaria iz developed between each inner group of
adambulacral spines.

The separate ventral ossicles can hardly, if at sll, be made out under the extremely
coarse granulation by which they are covered; the separate granules vary considerably
. in gize, and & few valvular pedicellariae are scattered among them. The granulés on the
marginal plates are hardly less coarse. The dorsal surface is rendered markedly reti-
culate by the greal size and close approximation of the poriferous areas, two of - which
pass slong each side of every arm. In the middle of the arm, the second of these areas
may be equal in length to about half the whole height of the arm; sometimes, the con«
necting processes of the ossicles become very delicate, when the whole side of the arm
appears to form huge, poriferous areas.

Spines are very irregularly developed at the angle of the areas. Sometimes they are
dmbnbuted so regalarly thab there is almost a regular row of spines running on either side
of the lophial series; in other cases, they are completely absent. Sometimes the spines
of the lophial ridge itself may be absent, but they are ordinarily well developed, ag are
also the apical spines and the spines that stand below them on the gloping sides of the
‘disk. The granu]atlon on the dorsal spines and ossicles ig very coarse and extends quite
to the tips of the spxnes The madreporlc plate is ratheyr small and nob conspicnous.

_ The colonr of the specimens (when dry) is reddish on the lower surface. The nupper
"surface i3 also reddish where the granules are developed, with grey, poriferous areas.
Tn some cases, the dried specimens are almost white, but this may be due fo blea.chmg
‘and the mode of drymg
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Bell, ¥.J., (loc. cit.), examined a series of five specimens which were collected a$
the same -fime and place (between tide marks, at Mozambique in May, 1882) by Dr.
Coppinger, ' H.M.13. Alert *’, and the above original description ig based more or lesa
on vhese specimens from Mozambigue examined by him. but they are typical of tha
gpecies.

The variations are very marked and are so frequent and so numerous in this species
that it seems imposible to establish and definite ‘‘varieties '’. The marginal and veatral
plates with their coarse granulation, are sufficiently strong and rigid to ensure the neces-
pary protection for the starfish. The spines are additional defensive structures that are
not constantly needed and are developed more in accordance with the prevailing condi--
tiops of the individual environment that to meet any general requirements of the species.
They are structures which have begun to disappear and their importance to, asd neces-
sity for, the starfish may be assessed by the extent to which they vary in number and
%@,ﬂm different arms of one and the same individual.

' The .cpecies stands .midway between O. alveolatus, in which the infero-marginal
’-}%?ﬁeﬁ '.:re' alzo developed, and O. nodosus, in which there are no margival spines at all.

‘lus species has been recorded from the Indian Occan, and specifically from Maurtius,
Timor and Mozambique. On the Indian Coast, it has been recorded from Tuticorin.

o S,pscimf;ypé— in, the Collection : (1) One specimen, dry-preserved, but retaining fairly
well,, the. orginal reddish colour. Locality : Tuticorin.

The specimen is deep reddish, with very strong, thick, long blunt spines ald
ovey shidghpokof tlie arms and disk The spines are rather irregularly arranged, and are
crowded over the back of the disk, bub there appears to be a fairly regular median row of-
spines along the back of each arm. Near the tip of the arm there are a few strong,
flateral spines also on the back of the arm. The dorsal and ventral marginal plates ard
large, prominent and more or less squarish or oblong (rectangular). The spines on the
back of the disk are connected by raised ridges enclosing large, triangular, depressed areas,
the, surface-of which is finely granular. The arms are thick, and more or less sharply
demircated from the disk with blunt, broadly rounded tips. The arms maintain a more
ot léé8 uniferm thickness thiroughout, and do nob taper appreciably towards their tips.

Messurements : R = 108 mm.
r = ¢l mm.
‘Overall diameter from tip of
one arm tip of opposite arm : 182 mm.

Thickness of arm at the base: 32 mm.
Thickness of the arm near the tip : 27 mm,

(2) There is also a similar specimen of almost exactly the same dimensions, wet-
preserved (in alcohol) and exhibited in the Gallery, but the colour is completely faded
info a uniform white. Locality : Tuticorin.

(3) One dry-preserved specimen, collected recently (in 1969) from Appa Tsland,
Kilakarai, in Ramanathapuram Dictrict, In the living condition, the entire specimen
was reported to be bright red in colour, but after dry-preservation, only the strong
spines and the ridges on the dorsal side and the entire ventral surface retain their reddish
colour, the meshes of the network of ridges and the rest of the surface of the arms om
the dorsal side being of a full ochraceous brown colour. These portiong (other than the
spines and ridges) also present a pitted or porous appearance. The srabulacral grooven
on the ventral side are narrow and yeliowish at least towards the centre. :

The spines on the dorsal surface of the arms are blunt, thick and conical and are
disposed in three rows on the upper surface of the arms, those of the central row being
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the largest and 1cost numerous, There s an occagsional spine near the edge of the arms.
The tips: of ti.e arms are blunt and slightly uwp-turned. The ventral urface presents a
coarge and clesely tuberculated appearance.

Measurements : B = 120 mm.
r = 52 mm.
- Overall diameter from tip of
one arm to tip of opposite arm . 214 mm.

" Genus Asterodiscus Gray.

The body is pentagonal, coriacecus, depressed and covered with numerous, close-
wot, flat-topped, unequal, small tubercles. The back is convex. The dorsal wart i
rouondish, sub-central. The arms are short, rounded, with a pair of large, convex, kidney-
shaped ossicula on each side of the tip of the arm above. The margin is simple, rounded -
and concave beneath. The ambulacra bear a series of short, linear spines, placed i
groups of four or five, sach group on a separate ossicnlum, and with two series of larger,
“blunt, elub-shaped spines on the outside of the ambulacral 3p1nes The young specimens
have indistinet inferior marginal ossicnla. '

This genus is closely related to the genus Culcita but is well marked and may be
readily distinguished from all other forms of this fa.mﬂy The character of its abactinal
tegumentary structure is distinetive and the pair of large marginal plates at the extremity
of the arms, distinguish it generically from the other members of the family.

Only. a single species, Asterndiscus elegans is represented in the Musenm Collectior
‘(and this is perhaps the only species of this genus. known at present).

Asterodiseus elegans Gray.
Figure 77.
Asterodiscns elegine, Gray, Proec. Zool. Boe. London, 1847, Part XV, p. 75.

Asterodiscus elegans, Gray, Annals and Magazine of Natural History, XX, 1847,
p. 196, :

Asterodiscus elegans, Gray, Synopsis of the Species of Starfishes in the
' British Museum (Natural History), London, 1888,
p. 5, pl. xii, figs. 1and 2.

Asterodiscus elegans, Sladen, Asteroidea, Challenger Reports, Zoology, XXX, 1889
Pp. 353-354.

Asterodiscus elegans, TFisher, “Starfishes of the Philippine Seas” Bull United
States National Museum, 100, Vol. 3, 1919, p. 355
pl. 97, fig.pl 11, fig. 2.
The body is pale brown, when dry, the tubercles of the back are unequal, the larger
ones being truncated, and those nearest the mouth on the underside being larger, club-
shaped and rather crowded. :

The pumber of the tubercles on the back varies with different specimens. Sladen
(loc. eit)), states that the specimens colleted by the Challenger Expedition have more-
numerous and prominent tubercles on the abactinal area than Gray's figure represents,
and the median radial line ig said to be not so distinct as in Gray's figure.

The adambulacral armature consists of : (1) & furrow series of five spines (the
aboral one being small and often concealed) and (2;) on the actual surface of the platd
o transverse series of three robust, papiliforrn spines on the inner half of the arm and’
of two on the oufer half {the cutermosi often with one small, irregular, pnsmatm gran-
nle on each su]e) ,
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. A pedicellaria with two elongate jaws often stands on the adoral side of the firsh ox
second of the spines on the actinal surface of the plate, or opposite their interspace, on
$he micddle or outer third of the furrow, Numerous pediceliarise with elongate jawe,
often curiously curved, are present on the actinal intermedisse plates. The actinal
area is very knobby, with triangular, subprismatic granules between the knobs; the usual
arrangement appears to be one larger-sized knob to each plale, sometimes accompanied

by smaller ones, smrrounded by irregular, pinched out granules.

Fisher (loc. ¢it.}, commenting on the Philippine specimens of this spices reports that
the specimens are generally more stellate than Gray's fignre seems to represent.

- There are numerous abactinal tubercles, and these are of a low, blunt, conical form.
A fairly regular carinal geries of 11 fubercles is present; and slternating with them on
either side is o less regular adiadial series, with; the beginning of a second series near
tke centre of the disk. Tuese primary tubercles are surrounded at the base by a ring
of convex granules, but the smaller, unequsal, slightly spaced secondary tubercles whjch

_cover the rest of the abetinal surface are almost always without the granules at the base,
unless the tubercle is vearly as large as the primary ones, Nearly all the larzer tubercles

huve at the base a pedicellaria with two slender, curved jaws nearly as long as the tuber-
cle; these are present also beside many of the smaller tubercles.

The supero-marginal plates are two in number {omitting the large distal plates) and
arc relatively widely sej.arated from the infero- marginals, bemg actually atactinal in
position. and the outer is at the proximal third of the ray. 'They are covered by four or
five tubercles (one larger than the rest) and a circle of tumid granules.

The actinal intermediate plates bear five to ten very coarse, mnequal, convex or
fubercular granules, one of which is enlarged info & hemispherical or low, accorn-shaped
tabercle, one or two of the granules being only slightly smaller. These tabercles ave
more prominent on the outer half of the ray, and near the mouth plates, being smallsr
inter-radially. Many of the plates bear & curved, slender, two-jawed pedicellaria.

There are four furrow spines, slightly compressed, round-tipped, the adoral slightly
shorter than the other three. The subambulacral spines are two in rumber, heavy,
round-tipped, in a transverse series, the outer the shorter. The margin of the plate
is provided with a series of pinched granules. Marginal mouth spines are eight in
number, and the suboral spines usually three in a series parallel to the furrow.

Gray states that the type lccality of this species is unknown, bul Perrier (Revision
de la Collection de Btellerides dr Mugeum d histoire naturelle de Paris, 1875, p. 256),
fecords the type as from North-East China.

The range of distribution of this species is Fastern Archipelago and the Indo-Pacifie
Region.

~ Fisher (loc. eil.), cites the distribution of this species as Phillippines Island and
North IZast Chna (?), but since it has been recorded from Tudicorin in the Madras
Museum collection. its distribution probably extends westwards to the East Coast of
India.

Bpecimens in the Collection : One dry-preserved specimen, exhibited in the Gallery.
Locality : Tuticorin.

The body is roughly in the form of a pentagonal digk, the arms being totally absent
and indicated only hy the broadly rounded, obtuse, angulsr corners of the pentagonal
disk. 'The corners indicating the arms, each bears a pair of large, convex, kidney-shaped
ossiculg (plates) on each side of the *tip above. These angular corners represent the tips
of the reduced and obsolete arms.

The back is convex and covered throughout with closely erowded, Lluat, rounded,

unequaily developed tubercles, The larger omes sre rather cylindrical and truncated.
Those nearest the mouth on the underside are larger and club-shaped, rather crowded.

The specimen is deep earthy or ochraceous brown.

257--1 26
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' speci almost in the form of a onal disk, withoud ' L
;ires?ﬁlclz: cm? dlgteli:gl arms, the radi?xa in .th?: apecp.i::s‘ﬁ; almg;ts eq:all ot?) ﬁ:ppi::;-
' Measurements : R = 70 mm.
r = 65 mmn.
Overall diameter from
one angular corner To the ' _
opposite one) : 133 mum.

Family LINCEIIDAE
(= OPHIDIASTERIDAE)

This family includes ses stars which are characterized by a smal] diek, long, flexitle,
eylindrical arms, reduced and conspicuous marginal plates, and mostly » smooth surface,
although some species are warty. The skeleton consists of small, rounded or squarish
assicles or ckelefal plates, closely packed to from s mosaic and usually covered with
granules. '

The species of this family typically inhabit shallow waters in the tropical and gub-
‘Wropical zones,

Two genera of this family (according to the earlier classification), are represented
in the Museum Collection, (each by a single species), namely, Linckiz adu Meirodira.
_but the genus Melrodira has since been separated into a distinct family, the Metro-
diridae. '

In Metrodira the arms are slender with larger, single pores and smsll, scattered
spines on the back. In Linckia, on the other hand, the arms are relatively stouter,
sithough elongate, cylindrical or trigcmal, and tapering towards the tip and the pores
wra usnally disposed in groups or in one or two continuous bands on each side of the aras.
Turther, in Linckig, the papulae are limited to the aboral surface where they ocenr in
rounded groups, irregularly disposed.

Genus Linckia Gray.

The arms are five in number, clongate, rather thick, either cylindrical or trigonal,
or accasionally rather depressed and flattened.” The surface of the body is often covered
with a coarse granulation. The pores dre disposed in groups or in one or two continuous
‘bands on the arms. The papulae are confirned to the aboral surface where they occur
in rounded groups, irregularly disposed. There is a serits of spines near the ambulacra
‘on the ventral surface of the arms and these are nearly of the same size as tlie ambula-
orsl spines. The members of this genus are well kmown for their sbility of cesting off
their arms and regenerating them completely.

A single species, Linckie leepigata is represented in the Museum collection.

Linekia laevizata (Linnaeus).
FieURE 78,
Materies laevigata (pars), Linné, Systema Nature, ed. xii, 1858 p, 1100,

Pentadactylosaster miliaris, Linck, De Stellis marinis, 1733, p. 34, tab. 21
No. 47, ’

. Innckia typus,, Nardo, De Asteriis, Oken's Isis, p, 717.

: Ophidiaster lacvigata, Muller and Troschel, Moatsber d.k. preuss. Akad. d. Wias, ,
Berlin, April, p. 103, 1840, _ .
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 Linckia Brownii, Gray, Annals and Magazme of Natural History, VI, 1840,
p. 288.

Linckia crassa, Gray, Annals and Magazine of Natural History, VI 1840, p, 284, |
Linckia Typus, Gray, Annals and Magazine of Natural History, VI 1840, p. 284.
Ophidiaster miliaris, Muller and Troschel, System der Asrteriden, 1842, p. 30.
Ophidiaster clathrata, Grube, Jahr, Gessellsch. Vaterl. Cultur, 1864, p. 51,

Linckia miliaris, v. Martens, Archiv f. Naturgesch, Jahrg., XXXII, 1866, Bd. i,
Linckia typus, p. 64. Gray, Synopsis of the Species of
Starfish in the British Museum, (Natural History), 1866,
p- 13.

Linckia laevigata, Lutken, Videnskab, Meddel, naturh. Foren. i, Kjobenhaven,
1871, pp. 265 and 267.

Linckia miliaris, Sladen, Asteroidea, Challenger Reporis Zoology, XXX, 1889,
Pp. 353-364.

Linckia miliaris, Koehler, R, Shallow Water Astercidea ecollected by the Royal
Indian Marine Survey Ship, “Investigator’, Indian
Museum, Caleutta, 1910,” p. 154,

IAnckiag lgevigata, Fisher, ‘Starfishes of the Phillippine Seas”, Bull. United States
National Museum, 100, Vol. 3, 1919, p, 400.

Linckio laevigate, Hyman, The lnvertebrates, Vol. IV, Echinodermata, 1958,
p- 334,

This Sea Star is Common in the Indo-Pacific Regions and is brililantly blue
during life. Dried specimens are generally brownish or pale yellowish or yellowish
brown. The arms are five in rumber, cylindrical, elongate, rather tapering at the ends.
The disk is reduced and the arms sie merely seven times as long as the width of the
disk. The back and side of the arms are covered with equal-gsized tubercles and there are
anoderate-sized doited interspaces on the sides. The apical tubercles are moderately
developed.

This species presents s great range of variation in the length and proportions ol
the arms, the nature of the tips of the arms (which are sharp and tapering in some
individuals, but blunt and thick in others) and in the size and coarseness of the tuber-
cles, and thig accounts for the large number of synonyms for this species, such a8
1. crasse, L. Brownii, L. millaris and L. typus.

The ratio of the radive of the disk to the radius of the arm (r:R} is as 1:6.
'The ends of the arms are rather stumpy and rounded. The arms are about five times as
long as broad. /The groove papillas are very amall, cylindrical and arranged in fwo
rows; the ones in the outer row are seldom not longer than the ones in the inner row.
On the oral side, near the groove papillae are 3-5 rows of smaller plates, which are
half as large es the plates on the back. On the outer side of these plates, on the sides of
the arms are Two longitudinal rows of bigger plates. The plates are irregular on the back.
The granulation is fine and uniform all over. The pore field on the back are as large as the
plates. There are about twelve pores in each field.

Muoller and Troschel (loc. cit.), while describing the species Ophidigster miligris
which is a synonym for L. ldevigate, report thab the colour of this is dirty yellowish or
bluish grey in the dry condition. Originally, the specimens with longer arms which
were yellowish were designated as Linckia typus, and those with shorter arms which
were blunish, as Linckia brownii, but as these only proved to be individual variations of
one and the game species, both these names are regarded ag synonyms of mekm
laeoigata.

257-1——264
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This species attaing a large size, reaching an overall diameter of one foot from tip
of one arm to the tip of the opperite arm. The species is common and widely distributed
in the Indian Ocean and has been recorded by Sladen (loc. cit.}, in the Challenger Reports,
from Kandavu, Fiji Islands (on the reefs), Zebu, Philippine Islands (on the reefs). Koehler:
(loc. cit.), has recorded it from the Andaman Islands., Muller and Troschel {loc. ¢it.}, have
recorded that specimens of this epecies are represented in the Berlinv Museum and in the
WMuseums of Leyden and Paris, .

‘Pisher (loc. cit.), in his Paper on the Starfishes of the Philippine Seas, records

fwenty-four spcimens of this species as having bren collected from various localities in

the Philippine Seas, and cites the distribution of this species as follows :

“Red Sea, Mozambique, Mauritius, Zanzibar, Persian Gulf, Madras, Andaman
Islands, Flores, Timor, Celebes, Batjan, Philippines, Amboina, New Guinea, New
Caledonis, Guami, Carolina, Fiji, Samoan and Hawaiian Islands™.

Specimens in the collection.—One large, dry-preserved specimen exhibited in the
Gallery. Locality : Tuticorin. '

The specimer is very large, more or less uniformly brownish, with long, -siender,
slmost cylindrical srms radiating from the greatly reduced and relatively small disk. The
arms are almost uniformly thick and only taper siightly towards their tip. The tips of the
arms are blunt. 1he aboral side of the entire starfish is covered with closely crowded,
small, rounded tubercles. The sides of the arms bear three or four rows of raised, ridge-
like plates separated by oblong, dotted, depressed areas. The apical tubercles is smali, bat

distinet and convesly rounded. The abactinal and marginal plates are distinctly granulose * °
and not bearing spines; this is a characteristic feature of the species of the family .- -

Linckiidaz.
Measurements: R = 216 mm.
r = 33 mm.

Overall tip to tip diameter (from tip of one arm %o tip of opposite arm) : 406 mm,

Family METRODIRIDAE.

. The whole skeleton is overlaid by & rather thin skin partially obscuring the outlines of
fhe plates. The rays are rather slender. The abactinal plates are tessellate, partly imbri-
cated, with emall spines. The marginal plates are large, forming a rather vertical side wall

of the ray, there heing one or more series of intermarginal plates on the proximal part

of the ray. The actinal intermediate plates are reduced to one, between mouth plates and

infero-marginals; the papula A ’ . i
disks devo%cllnof calcareous deposits. The ampullae are gingle. The interbrachial septa

are rudimentary, practially absent.

The genus A : :
other au’ﬁl?ors had followed this lead. But subsequently Fisher established the separate
tion of this genus owing to certain distinet diagnostic

family Metrodiridae for the recep ) in i
cham{sters, and hence the genus is included in the family Metrodiridae in the present

sccount.

Genus Metrodira Gray.

in many respects, but the arms are thinner and
less pointed towards their tips. The surface is shghtly
gingle pores and small, scattered spines on

This genns resembles Linckia

relatively more slender and more or
orannlar. The arms ere slender, with large,

the back. On the gides of the arms,
fis% ossiculs.

are isolated, strictly abactinal. The podis are with sucking .

Metrodira was formerly placed in the family Linckiidae by Slaflen, and

however, the surface is smooth and formed of regular

|
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. A single species, Meirodira subulata, which ig the type species of the genus Metrodira,
:; represented in the Museum collection. It is the commonest and best known species of
e genus. .

Metrodira subulata Gray.

FIGURE 79.
Metrodire subulats, Gray, Annals and Magazine of Natural History, VI, 1840,
p. 282. :

Seytaster subulatus, Muller and Troschel, System der Asteriden, 1842, p. 36.

Metrodira subulata, Gray, Bynopsis of the species of Starfish in the British Museum
(Natural History), 1866, p. 12.

Metrodira subulata, Perrier, Revision de la Collection des Stellerides du Museum
d’'histoire naturelle de Paris, Arch. Zool, Exp. (1), Vol.
IV and V, 1875-1876, p. 180.

Metrodira subulata, Viguier, C., Anatomie Ccmparee du squelette des Stellerides.,
Arch. Zool, Exp. (1), Vol. VII, 1879, p. 170,

Metrodira subuiata, Sladen, Asteroides, Challenger Reports, Zoology, XXX, 1889,
p. 4186.

Metrodira subulate, Bell F.J., “‘On the Echinoderms collected during the Voyage of
H.M.8. PINGUIN”, Proc. Zool. Soc. Liondon, 1894,
p. 394. ;

Metrodira subulata, Parquhar, H., “‘On the Echinoderm Fauna of New Zealand',
Proe. Linn. 8oc. New HBouth Wales, 1808, Vol. XII,

p. 312.

Scaphaster Humberts, de Loriol, ““Nobes pour servir a 1'etude des Echinodermes *’,
VII, Mem. Boc. Phys. et Hiat. Nat. Geneve, Vol.

XXXIIL, 1899, p.27, pl. iii, fig. 1.

Metrodira subulata, Koehler, Asterias et Ophiwres des iles Aroe at Kei, im
' Dr. H. Merton, FErgelinisse einer Zoologischen For-
schungsreise in dem Sud Ostlichen Molukken Abhend.
Senckenb. Gesells. Bd. XXTIII, 19i9. pl, xv, figs. 3, pl.

zvii, figs. 3, 4 & 5.

Metrodira subulsta, Koehler, Shallow Water Asteroidea OCollected by the Royal
Indian Marine Survey Ship ‘' Investigator ', Indian
Museum, Calentta, 1910, p. 172; pl. iv, fig. 1 and 2;
pl. xviii, fig. 9.

Scaphaster humberti, Loriol, P. de, Notes pour servir a I'etude des Echinodermes,
Mem. Soc. Phys et hist natur. Geneve, XXXIII, pt.
2, No. 1, p. 27, pl. ii1, fig. 1.

Meirodira subulate, Pisher, ** Starfishes of the Philippine Seas *’. Bull. United States
National Museum, 100, Vol. 8, 1912 p. 406.

There are five arms. The relation of the disc radius to-the arm radius is as 1:8. The
arms are very thin, (narrow) and long, nearly linear and pointed at the tip. On every
plate on the oral side is one row of four small spines which are arranged across the arms,
Then follow a row of nearly granulated plates on the oral side, eo that the dorsal ones
alternate with the ventral ones. The back of the disk and the arms are covered with plates
which sre nearly arranged like the tiles of a roof. these being smaller than the lateral
plates. Every one of these plates hag one or abt times two smsll spines. The colour i

yellowish.
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_ Koshler (loc. cit.), reporting on the collection of Asteroidea made by the R.I.M.S.
ahip ‘‘Investigator', states that the dimensions ol the specimens are variable. In the
ll.rgeqt specimens reported by him the B = 85 mmni. In the larger number of specimens
examined by him, the spines on the dorsal plates are rather numerouns; in.some speci-
mens, the spines are stated to be very much less uumerous. There is considerable variation
also in the thickness and proportionate length of the arms. Generally, the arms are com-
paratively shorter and thicker, the dorsal surface is more convex and the dorsai marginat
plates are lacking on the sides of the arms, while in some specimensg, the arms are more
flattened, narrower and longer and the dorsal marginal plates encroach further on the
dorsal surface of the arms. The extremity of the arms is generally pointed. The spines are
very much less numerous on the disk than on the arms in some specimens the arms are
very narrow and their dorsal surface is very much flattened. In others, the arms are
wider ‘and thicker, convex and the plates carry mumerous spines.

Koehler suggeste that at first sight these two forms appear so distinct that one may
be tempied to regard them as two distinet species, or at least as two distinet varieties;
the specimens with more numerous spines might appear distinet enough to be separated
as a distinct variety which may deserve to be called rightly spinose. But he states tha

such s separation is not justified, gince in the series of specimens examined by him in

tha Indian Museum collection, he is reported to have found forms intermediate between
the two extreme forms mentioned above. He has observed, in particular, specimena with
armis relatively short and thick, armed with numerous spines, but in which the dorsal
marginal plates encroach on the dorsal surface as much as in others in which the spines
are less abundant and reducing thus the width of the area formed by the dorsal plates of
the arms. These forms therefore cannot be referred to the first or to” the second type
definitely; it is interesting to note that there are such extreme variations in this species.

The affinities of the genus Metrodira are rather uncertain. Gray placed it pext o
Rchinaster, between the genera Othilia and Rhopia. Perrier has ranked Metrodira next to

the genns Scytaster, but in the nature of its skeleton, he states that it approaches certain
species of Echinaster, for example, Echinaster eridanelle, ang it is slso stated to approach
Fromia, in which cne observes a granulation more or less serrated and where the spines. .

are completely wanting.

De Loriol (lec. ¢tt.}, in describing Metrodira subulata, under the name of Scaphaster
Humberti appears equally confused and ig rather diffident about classifying the new genus
which be had believed to have been able to create. It appesred to him to be related td
the Gymnasterides, approaching in particular the genus Asteropsis in this group.

Roehler himself is certain that the genus Metrodire’ properly belongs to the fomily
of the Linckiades se defined by Perrier. The disposition of the plates with two distinet
seriss of dorsal and ventral marginals recalls the condition which obtains in the majority
of the genera of this family and notably in the genus Fromia.

There is undoubtedly & close resemblance between the genera Metrodira and Echi-
master and this resemblance is acce
possessing very well developed spines,
meperficial resemblance, sn
genera.

ine specimens of this species, reports.

i it ting on the Philipy :
BT, (0 amsolos ar los pplly. The proximal plates of the inter-

Fad the Philippine examples are less spiny abactina - ]
marginal serieI;I;n these specimens are reported to be nearly as large as the adjacens infero-

wiarginals, and there is usaally an odd inter-radial inter-marginal plate, but not an odd

supero- or infero-marginal. The intermarginals in the Philippine specimens examined by
Fisher are gal .

d tu extend about half the length of the ray.
The type locality of this species

probably a Philippine locality. -

ntuated in the present species, Metrodira subulats -
but this seems to be only a purely exterior and
d the structure of vhe skeleton is quite different in the iwo.

is cited as Migupou which Fisher considers might be

P
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Metrodira subulaic has been recorded in Australia, at Migupou and in the Torres
Straits. Specimens of Scaphaster Humberti (which is a synonym for Metrodira subulata)
have been collected at Ceylon. The specimens of this species represented in the Indian
Museum collection at Calcutta and examined by Xoehler are from various localities; some
pf them are from Ceylon, while others belong to different localities in the Bay of Bengal.
The spectes has a rather wide range of distribution in the Indian and Pacific Ocesns. I

19 also likely to be found in localities other than those which have so far been mentioned
by Koaoehler and earlier authors.

The entire range of distribution of this species is defined as followa: (Fisher, ke.
at.)

Macclesfield Bank : Philippine Islands; Torres Strait; Aru; Amboina; north-west
of Australia; Inorth-easft Australia; George Sound, New Zealand; Bay of Bengal; Ceylon.

Specimens in Collection.—This is a rather small-sized starfish in which the disk
sz reduced and the srms are relafively long and siender. The surfac is slightly granular.

~ The rays (arms) are elongated, slender and tapering with large pores and small, scattered

spines on the back. The spines are small, crowded, scattered on the sides and a¥ the
junckions of the slender ossicula. The colour in the fresh condition is yellowish brown, but
the colour in the present preserved specimens in the Museum collection iz almost faded to
s pale whitish brown. ' :

The species is said to be confined to shallow water. In the Challenger Reports, ib is
stated as having been taken at eight fathoms. The species inhabits coral mad.

Two specimens, both wet-preserved, are represented in the Museum collection,

Locality : Off Ceylon. The arms are slender, with pointed tips, and the colour is
stabed as having been taken ab eight fathoms. The species inhabits coral mud.
Measurements :
(1) Smaller specimen :
Tength of the arm: 14 mm.
Diameter of the disk: 8 mm. K T
Overall width of the specimen: 34 mm.

(2) Larger specimen :
Length of the arm : 21 mm.
Diameter of the disk: 11 mm.
Overal]l width of the specimen: 41 mm.

ORDER SPINULOSA.

The arms arc generally withont conspicuous marginal plates, which are generally
small. Pedicellariae are rarely present. The arms may be short, broad and blunt, or slender
and ecylindrical, They are normally five in number, bub sometimes, as in the Sun Htar,
Solaster, the arms may be numerons and variable in number, ranging from 1 tn_ 14, The
aboral skeleton 18 imbricated or reticulated with single spines or groups of spines. not
infrequently paxilliform. The mouth frame is of the adambulacral type as mn the Phanero-
zonia. The pedia are provided with typical suckers and occur in two rows in each ambu-
lacral groove. The ampullae are single or bifurcated. This Order is nof- sharply distin-
guishable froms the Phanerozonia, bub one galient distinguishing feature is that conspicu-
marginal plates forming a broad, vertical edge to the arms are usually wanting in the

Order Spinuloss.

Representatives of two families belonging to this Order are contained in the Museum
eollection, narcely, thef families Asterinidae and Echinasteridae. .
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In the Asterinidae, the body is often broadl'y stellate, with a thin margin and the
disk is relatively large and the arms short, broad, blunt and merging broadly with the
disk at the base, :

The Echinasteridae, on the other hand, are characterized by a small digk, and five

alender, cylindrical arms, quite gharply demarcated off from the disk.

Family ASTERINIDAE.

The body is often broadly stellate, with a thin margin. The aboral surface is composed
of scale-like, imbricated plates carrying groups or tufts of spinelets or granules, and the

oral emface is also composed of imbricating plates bearing a tuft or fan of spinelets. The

" body is discoidal or pyramidal, sharp-edged. The ckeleton is formed of flattish, imbricate
plates, The dorsal wart is single, rarely double.

Two genera, namely, Asterina and Anseropoda (of which the fcrrherlj uged, more

fumiliar name, Pualmipes is & synonym) are represented in the Museum Collection, the .

u

former by two species and the latter by one species.

The genus Anseropoda (= Palmapes) is distinguished from Astering by the very

- strongly flattened, extremely thin sand almost membranaceous body and by the presence

of a median crest along each arm on the aboral surface, while in Astering the body is
more convex and rather pyramidsl and there is no appreciable median keel or crest along
the aboral surface of each arm. : .

Genus Asterina Nardo.

The body is rather pyramidical, 5-rayed. The dorsal side is convex, while the oral
side is flat. The ossicula of both the surfaces are furnished with one or more obligue,
tapering spines. The margin is sharp-edged; each of the ossicula carries a marginal series
of spines, The ambulacral spines are placed in groups of four or five. The main aboral
plates are not crescentic, and both surfaces are covered with tufts of small spines.

This well characterized genis has.been subjected to comparatively few changes at
the hands of systewatists, Perrier pointed out that there is no valid reason for discarding
$he original name of Astering given by Nardo in favour of Asteriscus propesed by Muller
agd Troschel, on the ground that the word in question was employed by Llhuyd and
Tinck. Asteriscus was not used in the sense of & generic name prior to 1840.

Tn spite of the considerable number of species included in this genus, the amount of
gtrocbural variation within the limits of the genus which they represent is comparatively
small. : ' -

The distribution of the genus is almost cosmopolitan, but confined to the tropical and
. ‘emperate seas. '

Two species of the genus, namely, A:sterin.a cepheus and Agt?fim? coronata, are
represented in the Museum collection. Specimens of both these species in the Museur
collection arve from Krusadai Island and the Pamban area in the Gulf of Manaar, Tn
" Asterina coronata the arms are proportionately longer and méet in a more distinct angle
than in the preceding species (Asterinag cepheus). . :

Asterina cephsus (Muller and Troschel),

: _ FieurEes 80 and 81. : |
‘Agteriscus cephém, Muiller and Trosche!, System der Asteriden, 1842, p. 41,
Asteriscus cepheus, Valenciennes, MS. L
Astering Burtonii (1), Gray, An;x;;a and Magazine of Natural History, VI, 1840,

. . p. =29, :
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Asterina  Burfoni?, Gray, Synopsis of the Species of S.arfish in the Bri isk Museum,

1866, p. 16.

Asterina cepheus, von Martens, Archiv. f. Naturgese'h Jahrg xxxii, 1866, Bd-

. i, p. 85. : :

Asterna  cepheus, Sladen, Asteroidea, Challenger Reporte, Zoology, XXX, 1889,
p. 396,

Asterina  cepheus, Sladen, Journ. Linn, Soe. London, {Zoology), XXI, 1889, p. 330

Astering  cephea, Koehler, R., Shallow Water Asiercidea collce ed by the Royal
Indian Marine Survey Ship, “Investigator’’, Indian
Mugeum, Calcut*a, 1910, p. 128. :

Asgerina cepheus, Loriol, P. de, Catalogue raisonne des Echinodermes recueillos:
par M.V. do Recbilarda 1'ile &: Maurice 2. Stellerides,
Mom. Soc. d. Phys. et d’his'. natur. Genuve, XXIX,
1885, p. 69, pl. 21, figs.1-5.

Asterina  cepheus, von Martens, Ueber ostasiatische Echinodermen, 2 Archiv.
' f. Naturgesch., 1866, p.85-

Asterina  cepheus, Bell, F.J., "Report on the Zoological col'ections made in
the Indo- Pacific Oocean. during the Voyage of HM.S.
»Alert””, 1881-1882, British Museum, London. 1884,
p. 131

Astering cephens, Wisher, “Starfishes of the Phillippine Seas”, Bull. United States

National Museum,100, Vol. 3, 1919, p, 411.

Aste;ira cﬂg.Jh.eug, Gravely, “Litioral Vauna of Krusedai Island” Bull. Mad.
Govt, Mus. (Natural History). I, No, 1, 1927, 189,

Astering  cephea, Clark, A, H., ”Echinoderms from the Marshall Islands’” Proe.
United States Nation 1 Museum, Vol. 102, 1952, p. 289.

The arms are five number and short and obtuse, while the disk is relatively large.
The body form is pentagonal, and very similar to that of Astering exiguus. The arms are
blunt, with a very fiat and thin projecting margin. The ratio of the arm to the inter-
radiug, i.e., R :risas 23 : 1. The groove papillae are in & single row, six to seven ¢n each
plate, arranged very regularly and fan-wise, an arrangement in which the middle spines
-are very much longer than the lateral ones which are very short. On every plate on the
oral side there are 2 1o 5 short, pointed, small spines. in the form of a small bunch. The
plates of the back are raised in the form of scales, so that the margins project inwards and
vatwards and on the margins of each plate is found a row of short. small spines. The
‘tentacle pores—in 11-13 rows—reach up to the proximity of the margin.

Gray (loc. cit.). deseribing Astering Burtonsi (which is only a synonym for the present
‘species, Asterina cepheus) states the diagnostic features of this species as follows: the
‘arms are elongate, convex, blunt ab the end; each of the ossicula of the oral surface bears
‘s central group of three, crowded, mobile, tapering spines; and each of the ossicula of the
.dorsal surface bears a crowded group of short tubercles. ' : ,

Qladen (loc. cit., 1889) cites the key characters of this species as follows : —
1. Actinal infermediate plates with two to five spines om each plate.

2. Adambulacral plates with more than three spines on the actinal surface.
Abactinal plates almost naked; spinelets simply marginal and inconspicuous.

3. Actinal intermediate plates'with two to four short, small, conical spinelets, not
unitel. Adambulacral plates with five to seven spines on the farrow series ang feur cr five
on the actinal snrface. _

257~1—27

-
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Sladen doubts the specific distinetness of this species from Asterfna coronata. Bot™
Astering cepheus and the next species, Asterina corongte, have the upper surface of the
disk omamented in the middle, with a low crown of plates which is not found.in thes
epecies of the next genus, Anseropoda. :

Fisher (loc. c¢it.), commenting on the Philippine specimens of this species reports
*that the largest specimen examined by him was of the size R = 20 mm., and r = 8 mm. .
*his being larger thsn any of the Pamban specimens of this species contained in the
“Madras Museum collection, '

Fisher (loc. eit.), also remarks in this connection that the type of Astering burtonii.
{which has priority over cepheus and which is a synonym for Asterina cepheus) has been
lost, according to Professor Bell. Fisher states that although the name probably refers to
this species, in the absence of an authentic specumen, Gray’'s description is quite insuffi-
clent. He suggests, therefore, that it seems better to retain the well known name,.
Astering cepheus, so long as a reasonable doubt eiats as to the identity of bartoni.

Bell (loc. cit.), follows Prof. Perrier in using Muller and Troschel’s specific name-
(Astering cephews) cn the ground that, though Grav’s name, burtonii, has the precedence
by two yesrs, the ‘‘type’” is not to be found. and the description of Gray (of burtonss) is.
therefore useless for any purposes of identification. As cepheus is obviously therefore the
proper name, Bell prefers to use it without any alterations in its nomenclature.

This species (Asterina cepheus) inhabits shallow water. In fact, all the species are-
confined to the Litteral zone. The nature of the se2 bottom where they occur is probably
always more or less hard. Specimens of Asterina cepheus are usually found among rocks
and stones on coral reefs.

Astering cepheus is a widely distributed species. It is one of the seven or eight species.
of Astering that occurs in the Indian and Southern Oceans. It also occurs in the Bastern-
Archipelago.

Gray (loc. ¢il.), has recorded it from the Red Bea (4stering Burtonii, which is a
synonym for Asterina cepheus). Sladen (loc. cit.), has recorded the Challenger Expedition
specimen of this species from Samboangan, Philippine Group, at a depth of ten fathoms.
on the reefs, Koehler (loc. cit.), records two specimens of this species in the Indian,.
Museum Collection, one from Karachi and the other from the Nicobars, and Gravely
" (loc. cit), records a single specimen from Kutiksl in the Pamban area of the Gulf & of"
Manaar, but subsequently more specimens of this epecies have been collected fromr
Krusadai Istand and Pamban area and these are represented in the Musenm Collection.

Fisher (loc. «it), has cited the distribution of this species comprehensively as.
follows : Red Sea, Indian Ocean (Zsanzibar in the Bouth, Nicobar Islands, Ceylon,.
Mergui, in the Ncrth), Java, Philippines, Torres Straib, Australia, New Guinea and New
Caledonia. '

Bell (loc. cit.}). records this species from Thursday Tsland.

Sladen (loc. eit.), (1889) reporting on the Asteirodea of the Mergui Archipelago, haga
recorded Astering cepheus from King Istand (Mergui Archipelago; native name; Padaw):
Fehruary, 1882; and from Sir William Jones Island : 7th December, 1891. ‘ :

The examples of this epeciea collected in the Mergui Arqhipelago (Sladen, loc. sit.,
1889), are reported to be rather more discoidal than usual. the interbrachisl arcs being less
incurved than usval; the spnuleiicn is also much more delicate and cilia-like. Sladen
observes that the differences, however, do not appear to him to be Sl:lﬂiclent 40 warrant
their recognition by name as a distinet variety; & good series -of specimens are essentia}
before they could be ranked as a variety with any degree of certainty.

" 8necimens in’ the collection : Several spirit-preserved specimens in the Reference-
Colection and three dry-preserved specimens in the Gallery series are represented in the_r

Museum colleetion.

I
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. I. Reference Collection.—There are several spirit-preserved specimens of this species
in the Reference ccllection. All of them are small and scarcely exceed a maximum dig-
meter of 30 mm. (including the arms). The arms are short, bluntly rounded at their %ips
and not sharply demarcated from the disc. The surface (both above and below) is coarsely
and regularly granulated. The margins of the inter-radial regions (connecting the species
between the successive arms) are thin, flattened and lamina-like. :

The specimens are, as a rule, uniformly greyish brown. The ambulacral grooves are
narrow, sharply marked and dark brown. At the centre of the disk on the dorsal surface,
there is a well maried, small. circular, flattened area, bounded by a corona of raised,
‘ridge-like tubercles,

(1) Two specimens. Locality : Shingle Island, Gulf of Manaar (1930).

Measurements :  (Both are almost identical in size).
W = 16 rm.
r - 10 mm.
Overail diameter (including the arms): 30 mm.
Diameter of the disk alone: 17 mm.

(2) Three young specimens: Locality : Shiugle Island, Guli of Manaar.
The colour of these specimens is whitish above and slightly darker below. OF
‘hese, one is almost in the form of a pentagonal disc—with the arms represented just by
‘the angular points.
Meascrements :
(@) Gf the largest of these three young specimens: (pentagonal, disk-like
~wpecimen) : .
K = 7 mm.
r = § mm.

Overal! diameter (including arms): 16 mm.

(b} Of acother smaller young specimen in this lot:
= = & mm.
~ = b mm.
& Une adult specimen, pale whitish brown in colour. Locality : not racorded,
,probsbly Krusadai lsland, in the Gulf of Manaar.

Measurenients: R = 14 mm.
r = 10 mm.

Overall diameter (ineluding arms) : 28 mm.
{(4) One specymen, pale creamy white 11 colour. Locality : Krusadai Island,

“September, 1948.

The central fl
‘this specimen. The mouth aperture o
.outline.

Measurements : R = 14 mm.
r = 9 mm.

attened circular area on the dorsal surface of the disc is not clear in
n the actinal surface is deep, and pentagonal n

Overall diameter (including arms) : 26 mm.

above and dirty pale brown below.

«necimen, pale greyish brown
B ke, a : ebruary, 1913.

“Locality : Kilakarai, Rsmanathapuram District, ¥
B1-1—274
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The surface of the bedy is granular throughout, The -central circular area on to
of the disk is well defined and bordered by a circlet of raised ridges. v

Meagurements: R = 15 mm,
r = 9 min.

Overall diameter _l_'includin'g arms) : 30 mm.

(6) One mnderately young specimen, dirty greyish brown in coIOu.r. Locality :

Kutikal, Gulf of Manaar, 1925.
The disk is rather well raised. The central circular area on the upper side of the
disk ig distinet and well bounded with raised ridges. The ventral surface is rather con-
-cavely depressed. '
Measurements: R = 10 mm.
r = 7 mm.

Overall diameter (iucluding arms): 20 mm.

I1. Gallery Collection.—Thyee dry-preserved specimens are exhibited in the Gallery.
Locality : Pambar, Gulf of Manaar.
_ These specimens are all uniformly yellowish brown in colour. The aboral surface
"preesnts a markedly pitted appearance owing to the presence of small, closely and regu-
Inrly arranged rows of tubercles, The oral surface is also uniformly tuberculated with
small, close-sat granules. The arms are short, blunt, with broadly rounded tips and nof
gharply marked off from the disc. Towards the edge, the body is rather flaitened and the
_ inter-radial areas of the surface are rather depressed.
Measurements (of the largest specimen) :

R = 24 nmm,

r = 15 mm.

Overaall tip to tip diameter (including the arms): 44 mm.

The other two specimens are only slightly smaller than this, and in one of them,
one of the arms is broken and incomplete towards the tip.

Asterina coronata von Martens.
Ficure 82,

von Martens, Ueber Ostasiatische Echincdermen, 2, Archiv, f,

Astering coronata,
Natur gesh, 1866, pp. 57-88,

Goto, “A Descriptive Monograph of Japanese Asteroi-
dea”, Journ, Coll. Science, Imperial Univ.,
Tokyo, XXIX, 1914, art. 1. pp. 647-851.

Asterina, novae-zealandiae,

Astering cristata, TFisher, ‘New East Indian Starfishes™, Proc. Biol. Soc. Wash-
ington, XXI1X, 1918, p. 27.

Astering coronaia cristata, TFisher, "Notes on Asteroidea ~ II”, Annals and Magazine
of Natural Hiztory, ser. 9, Vol, 2, 1818, p. 111,

*3tarfishes of the Philippine Seas”, Bull. United States
National Museum, 100, Vol. 111, 1919, p- 411,
pl.115, fig. 3, pl.131, figs. 4, 4 a.

Asterina coronata cristata,

" Asterina coronala, Gravely, Littoral Fauna of Krusadai Island in the Gulf of
. Manaar, Bull, Madras Govt. Museum, Natural History, I.

No. 1, 1927, p. 169, -
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Astering coronate, Hayashi, Bull, Bigoeogr. Sec, Japan, VIII, 1938, pp. 197- 222
(notes); p.215.

Asterina coronata fascicularis, Clark, *H.L., “Eclincderms from Aus ralia,, Mem.
' Mus. Comp. Zool., Harvard, Vol. 55, 1938, pp.
145 - 148, (described and variations man-

tioned).

Astering coromata, Clark, A.H., "Eehinoderms from the Marshalls Islends’
' Proceedings of the United States Naticnal Musetm, Vol
102, 1952, p- 289, (Brief remarks). |

This species is closely related to the preceding species, Astering cepheus. The
main difference between A. ceronate and A. cepheus (=burtonii) is the development,
in the former of some more or less enlarged dorsal plates with distinctly coarser
spinelets than the other plates. The arms are also longer in Asierina coronata and meet
in a more distinct angle than in the preceding species,

Asterira coronata has a variable number (30 to 55 to a ray) of the sbactinal plates
elevated and fubercular in form, and surmounted by 1 to 5 unequal, robust, pointed
spines, the largest being four or five times as long as the spinelets of the other plates,
and many times greater in diameter. The other abactinal plates are provided with
five to ten short, sharp spinelets in spaced out groups situated usnally on the adcentral
border; these spinelels are tapering, slender, three or four times as long as the
width of their base, and in each group are placed with the hases touching, but with
the spinelets themselves radiating apart. In the centre of the disk, a poorly defined
pentagon of elevated spines is present. Ab the based of the ray, there are six regular
series of papulae on either side of a radia] area of irregularly arranged pores, the
®wo areas corresponding to regions of regularly and irregularly arranged plates. The
plates of the regular lateral series {(of which there are ten at the base of the rays
are arranged in quincunx (five rows} and thbse of the papular areag are hollowed out or
by the group of spinelets. In the radial arvea, the slight hollow is on the adcentral border.
excavated on the mesial border for the papula which is overhung and evidently protected
s infero-marginad plales have a conspicuous tapered spine surrounded by smaller
spinelets. The actinal intermediate plates bear a group of 2 to 4, mostly 3 basally wedded
spinelets. The furrow spines are usually six in number, webbed for about half their
Jength, the three or four median oneg being markedly larger than the laterals. The
‘subambulacral spines are usually four in number, the two median ones being much longer
tthan the laterals. Orsal spines sre five in number, webbed, the two innermost being
conspicuounsly enlarged; the suboral spines are 8 to 5, upright, webbed, two of them being
of predominant size. The rays are five in number, rather narrow, longer than usual,
and with a rounded extremiby.

Tisher (loc. cit.) actually considers the typical form of the species described above
ag 1 subspecies of Asterina coronate namely, cristate, since he distinguishes another sub-
species, Astering coromala eurces, Fisher, among the Phflippine specimens, which
differs from the above typical form in having abactinal, spiniform pedicellariae, only
twelve to fourteen swollen abactinal plates to a ray, eight furrow spimes, eight or nine
marginal mouth spines. The Pamban specimens of Asierima coronata are of the
typical form described above and designated by Fisher as Asterina coronate cristata.
However, Miss A, M. Clark, M.A., Keeper, Echinoderm Section of the British Museum
(Natural History), London, who was consulted in the matter has stated that she is
herself doubtful whether it is worth maintaining Fisher’s races of coronate (as the
differennces on which he bases the distinction seem trivial and may well be in the
nature of individnal variations within the specieg ifself). In view of this, the form
is described in the present account merely as Asterina coronatz, without going into the

subspecific distinction.
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Fisher (loc. cit.), reports that the number of protuberencés probably varies some.
what with age and local conditions in the subspecies cristata which is the typical from
of the species Asierina coronata.

Tle type locality is cited ag Ponape, Caroline Islands, and the distribution men-
tioned as Caroline Islands, but actually the distribution of this species appears to be
more extensive and extends from Japan in the far east through the Eastern Archi-
pelagees, Philippines, westward to the coasts of India and even beyond, to the Pacific.

H. Clark {lve. cit., 1952 records it from Marshail Islands in the Pacific Ocean.

Specimens in the collection.—A single specimen, pi'eserved in aleohol, is represented
_ in Ehe reference collections of this Museum, Xocality : Xrusadai Island, Gulf of Manaar,
1925.

The specimen has the tips of the aris sllghtly tnrned upwards, The colour of
the specimen (in alcohol}, is dirty greyish brown above and paler brown below.:

In this species, the arms are narrower, relatively larger and much better demar-
cated from the rest of the body than in the preceding species (A. cepheus.) 'The
centre of the dorsal surface of the disk is encircled by a raised, circular ridge (corona-
like; hence the speclﬁc name, A. coronata). All these characters are very well seen
in the present specimen examined. The dorsal surface has a coarsely pitted appear-
ance, and the ventral surface uniformly granular in appearance The ambnulacral
grooves are dark greyish, almost closed, and not widely open as in the specimens of
the next species, Anseropoda sarasini exammed in the Museum collectmn

Measurements: R = 18 mm.
r = 8 mm,

Overall tip to tip diameter : 25 mm.

Genus Anseropeda (=—Palmipes mek)

The body is flat, thin, nearly membranaceous. The margin is radlately stristed.
The dorsal ossicula bear a radiating foft, and the oral ones bear a transverse liné
of many thin, mobile spines; the ambulacral spines are dispased. in. “obligue rqunded
groups. In this genus, the low crown of plates fouhd om the - side- ef the ‘miffdle of
the disk in Asterine is not found.

This genus is characterized by the very broadly pentagonal . shape of the body
and is rermarkable for the almost wafer-like thinness of the bedy. On the aboral side,
there is a median crest elong each rav, and both surfaces are prov1ded with tufts of
minute spinelets. : .

A single species, Ansempodu serasint (= Palmipes sgrasini} is” represented in the
Musemn collection, by a number of speclmens collected from Pamban,

Anserpoia sarasini (de Lorinl).
' . ¥IGURE 83,

Palmipes sarasini, Loriol, p. De, ”Notes pour servir a l'etude des .Echinoder,
mes, V, Mem. Soc.Phys. et Hist. Nat. Geneve, XXXIT,
2me partis, p. 11, pl. 1, fig. 4.

Palmipes sarasini, Koehler, R., "Shallow water Asteroidea, collected by the Royal
Tndian Marine SBurvey Ship, “InvestlgatOr” Indian
Museum, Caloutta, 1910, pp. 127 - 128: pl. xix, figs.1
and 9,

Polmipes sarasini Gravely, Littoral Fauna of Krusad ai Island (in the Gulf of
Manaar), Bull. Madras Govt. Mus. (Natural History
Section), I, No 2, 1927, p. 169.
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Koehler (loc. e¢it.), has recorded this species from the . Andamans and Nicebar
Islands and has referred to five specimens of this species from Andaman Islands and one
specimen from Nicobar Islands in the collections of the R.I.M.8. S8mp *' Investigator ™’
in the Indian Museum. The diameter of these specimens is sald to range between 39
and 27 mm., but in two specimens among them one of the arms 13 reported to have
been completely atrophied.

I'he original description of this species was published by P. de Loriol (loe. cit.).
Normally, m this species, the dorsal plates are very finely granulated and carry, in
their centvat region, a cluster of two to five very small, hyaline (semi-transparent) and
cylindrical spines. But Koehler {loc. cil.), observes that this is not the condition found
i absolutely intact specimens which have not suffered damage. In such specimens
the plates of the central region of the disk and projecting parts of the armg carry
each one, in their middle, a tufé or bunch consisting of numerous spines, extremely
fine and very closely pressed together, which are arranged along an arch, the conca-
vity of which i8 turned to the side of the corresponding pore. In proporfion to the
extert to which it is removed from the median line, the arc formed by the spines
diminishes jn length and iz terminated by only a small bundle of a few spines as
stated by F. de Loriol. The marginal spines are also generally more numerons and
more close-set than 13 indicated in the original deseription of this species given by
P. de Lorict. Keehler (loc. cit.), reports that he had examined one of the types of
this species preserved in the Museum of Geneva and found that it had lost a great
part of its spines and it is thg factor that was responsible for the variation ncticed bet-
ween P. de Loriol's original description and the condition now observed by Koehler
in the Indian Museum specimens.

Gravely (loc. cit.), bps observed thab the specimens of this species - found st Pambap
aro larger than those of the two species of Astering taken in this locality (4. cephea and
A. coronata), and that in the genus Palmipes, the low crown of plates found in the middle
of the upper surface of the disk in Astering is lacking. A number of specimens of
Palmipes sarosins {in the living condition) have been collected from Pamban. They are
wsually found attached firmly to some substrata like rocks and pieces of dead coral by
their oral surfaces.

Specimens in the collection.—This species is represented‘iﬂ the Museum collection
by several specimens from Pamban and Pamban Bridge in the Reference collection,
and by one specimen, aiso collected from Pamban, in the Gallery eollection.

T. Reference Collection.—(1) Omne specimen:  Locality : Pamban, 1922 The
specimen is fairly large, dirty greyish brown. with the tips.of the arms blunt, broad]y
rounded and obtuse, chghtl_\ upturned. The ambulacral grooves are dark brownish.
Both the upper and lower surfaces are uniformly granular appearance. The margin
is somewhat thinned out.

Measurements :
R = 21 mm.
r = 15 mm.
Overall diameter from tip of one arm to tip of opposite arm : 40 mm.

(2) 1hree young specimens, more or less similar in size: TLocality: Pamban,
1922 The specimens are dark greyish brown, both above and helow. The ambulacral

grooves are dark brownish. The surface is aniformly granular both above and below. The

margin is somewhat thinned oub.
Average measurements :
R = 16 mm.
r = 11 mm,
Overall diameter from tip of one arm to tip of opposite arm : 28 mm.
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(3) One specimen: Localily: Pamban Bridge. Colour: reddish in life, but
faded to a pale creamy brown in this spirit-preserved specimen. The specimen is
parily disintegrated, one of the arms being incomplete. The surface is granular, both
above and below. The ambulacral grooves are darker brown.

Measurements :
R = 15 mm.
r = 11 mm.
Overall diameter from tip of one arm io tip of opposite arm : 30 mm.

(4) One specimen: Locality: Pamban Bridge, 1948. This is the only speci-
men in tie collection that retains to some extent the original reddish colour, although
the specimen is preserved in aleohol. The marging are somewhat thinned out. The
arms are very obtuse and broadly rounded and blunt. The dorsal surface presents a
closely reficulated, pitted appearance, while the lower surface iz unmiformly granovlar,
Colour : slightly reddish brown tinge, both above and below. '

Measurements :
R = 17 mm.
r = 13 mm.
Overall diameter from tip of one arm to tip of opposite arm : 85 mm.

- II. Gallery Collection.—(1) Two wet-preserved specimens exhibited in the Galiery.
Locality :  Pamban. The specimens are completely bleached and are of a uniformly

. dirty-white or greyish white colour. The surface presents a granular appearance
owiry to the presence of small, close-set rounded tubercles. The arms are ghort,
broadly rounded and not sharply demarcated from the disk. The ambulacral grooves are
dark greyisgh. . : I Lo

Measurements (of the larger specimen): _
- R = 16 mm, '
r = 12 mm,

Overall diameter from tip to one arm fo tip of opposite arm: 84 mm.

Family ECHINASTERIDAE,

The Echinasteridae are chajacterized by & small disk and five alender, cylindroid 1rays.
The skeleton is reticulated with open meshes and single spines or a few spines at the
nodes. The species belonging to this family are nsually red or orange in colour.

This family is represented in the Museum collection by a sihgle species belonging to
the genus  Hchinaster,

Genus Echinaster Muller and Troschel.
{=0Othilia Gray).

The body is star-like, granulated, depressed; the back is rather convex. with
s circle of 10-15 conical dorsal warts. The ambulacral spines are small, plac’ed in,
groups, with a single, continuous row of large, slender spines near them. The
spines are very long and covered with a granular skin, and have generally a second
articulation ahoub one-third the length from the base. The armg are elongated, conical
or cvlindrical. An interconnected nefwork of ridges is present in the integument, from
which the longer or shorter spines appear, sometimes single and semetimes niany and
closzly crowded together. The skin, between the mieshes of the network is naked.
with many tentacle-pores. The anus is sub-central.
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A eingle species, Echinaster purpureus, is represented in the Musoum collection.,
This species is subject to considerable variation and has hence been known by various
other synonymous names such as FEchinaster [fallax, Oth:ha purpurea and Cihilie
luzonica.

Figher, in his paper on the °* Starfishes of the Philippine Beas *’, (Bulletin of
ithe United Btates National Museum, 100, Vol. 3, 1919, p. 426), commenting on the
systeraatic positior of the genus Echinaster observes that the genus Echinasier Muller
and Troschel (April, 1840) is usually understood to include Othilic and Rhopia Gray

" (December, 1840). In a key to the Echinasteridae in his paper on the Asteroidea of

the North; Pacific, ebe., (loc. cit., 1911, p. 259), Fisher recognised Othilia for those
species which have, in addition to abactinal papulae, also mtermargmal papulae or
both intermarginal and actinal papulae, while the name Echinaster by implicaiion was
reserved for Echinaster sepositus and its allies, in which there are neither intermarginal
nor actinal papulas. Hence Fisher deacribes the species purpurea as Othilia purpurea,
assigning it to the genus Othilia.

However, since the distinetion between Echinaster and Othilis is rather subtle
w3 Fisher himeelf admits and Othilig is geuerally considered as & synoym for Echinaster
of Muller and Troschel, the species purpurea ig included under the genus Echinaster in
the present account, Othih’a being treated as a synonym for Echinaster,

Echinaster purpureus (Gray).
Fraores 84_AND 85.

Othilia  purpurea, Oray, Annale and Magazine of Natural History (I) VI, 1840,
: : P 282,

 Bchinaster Luzonica, Oray, Annals and Ma gazine of Natural History (I) VI, 8 140,
p. 282

Behinaster fallax, Muller and Troschel, System der Aste riden, 1842, p, 23;
Perrier, p. 106,

Echinaster fallax, Savigny, Descr. del’Egypte Echinod., pl. 4, ig. 3.

Bchingster purpureq, Gray, Synopsis of the species of Starfish in the British Mnseum
(Natural History), 1866, p. 12,

Echinaster Luzonica, Gray, Synopsis of the species of Starfish in the Bmtlsh Museum
- (Natural Hlstory) 1866, p. 12. '

Behingster purpureus Boell, F. J., Report on the Zoological Oollectxons madem t.he
Indo-Pa.cﬂﬁe Ocean during the Veyage of “H, M. 8. Alert”
1881-82, British Museum; 1884, p. 124. ' :

Othilia p’urpure;z, Fisher, “Starfishes of the Phﬂlgpme Seas””, Bull, United Statos
' National Museum, 100, Vol. 3, 1919 p. 432, :

In the fresh, living condition, the colour of this species ig purplish red, but i%
ma.y also be purplish or reddish brown, and the specimens retain their natural eolour
in the dry-preserved condition. In aleohol, it is always darker in colour than other allied
specied, Eéhinaster gracilis and FHchinaster sepos'cm Very often specimens of Echmaster:
purpureus have six arms.

Ths srms are cylindrical, nearly three times ag long as the width of the body,
with nnmerous ghort, rather blunt spines; the under side of the body bears cross-
wrinkles and two or three series of pores paralle] to the ambulacra. Occa.monal freak
gpecimens bear only four arms. Normally; the arms are five in number; but somehmes
tlso six in number. The armié often bear many blunfé spines, :

257-1—28
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Bell (lve. cit.}, reporting on the specimens of this species collected by the ** H.M.S.
Alert ’ Expedition, states that while some specimens had six arms and another, five
arr:s, not markedly differing in length, another had one very long arm, with a madre-
porite on either side of its base, and four shorter arms, of which one was very much
shorter thun the rest; he adds that the specimen, however, bore indications of injury
and subseyuent regeneration.

Figher (loc. cit.), reporting on the Philippine specimens of thig species furnishes
sorue interesting details regarding the abactinal plates and granulation of the skin
in thus species :

The abactinal plates form roundish or more or less irregular meshes, 10 to 12
cf which can be counted across the ray from one supero-marginal geries to the other.
These meshes are largest in the mid-radial region, and contain between five and ten
papulse. Most of the abactinal and all the marginal plates bear a short, central, conical,
blunt spineiet, heavily invested in mewbrane,

Just external to the adambulacrsl plates is a straight series of infero-marginal
plates, about 1V, corresponding to the 14 adambulacrals. ‘These plates are four-lobed
and extend from behind the mouth plates, where there is an odd plate, to the tip of
the ray. The supero-marginal plates are immediately above, and separated by a series
of papular areas, containing usually only a single papula (sometimes 2 or 3 at the
base of the ray). Near the base of the ray, the supero-marginal series bends upwards
and reaches the inter-radisl line about midway befween mouth and anus. The
angniar gpace hetween the two serieg iz filled in with intermarginal plates and aboud
€ or T papular areas.

Tte skin conteins crowded perforated plates having an irregularly elliptical, oval
or pubcircular form with ten or twenty perforstions. Many are very irregular in the
tormn of branched and perforated rods. These are incomplete plates. Fisher reports
(loe. cit.), that if a light-coloured specimen is immersed for a short time ip caustio
potash, the crowded deposits can be readily seen with a etrong hand lens as a minute
greyish granulation in the skin. These deposite are reported to be slightly thicker
around the edges of the papular pores where they form rings. Numerous glands are
algo meen scaitered over the body.

The adambulacral armature consists of three spines. Deep in the furrow is a
short, slightly curved, blunt, strongly compressed spine of a rather spatulate form,
buli orimted with the edge towards the furrow. The tip of this jusv reaches the base of
she second spine which stands on the edge of the adambulacral plates and ia
stouter, longer, compressed and truncate at the tip. This series is united by thick mem-
hrane, and forms a& serrate border to the furrow, the spines of one side usually fitting
into the intervals between the spines of the opposite side. The spines of the same
series are separated by a space about equal to their own thickness. Just back of themy
is $he third spine, the bases almost touching, but as the outer spine is directed away
from the furrow it appears in the undried and uncleared specimen to be considerably
gpacod from the second. The adambulacral plates are small, wider than long. -and
geparsted by an interval about one half their own length.

This species practices antotomy as is evidenced by the comeb forms exum"me_d' by .
Fisher in the colection from the Philippine Seas, both of which have the buds of five
new rsys.

~ This species has been recorded from the Indisn Ocean and the Red Ses. Bell,
reporting on the Alert Expedition specimens states that specimens of this species
wers collected from Port Molls, Port Dension and Thursday Island (46 fathoms .sseep),
< -y (lve. cit), records this species from Isle of France. : o
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Fisher (oc. cit.), cites the distribution of this species as follows:—

BRed fes, Zanzibar, Mauriting, Mergui Archipelago, Madras, Philipines, -Molucea
Islands, Timor, 1'orres Stralt north east Australia, New Zealand.

Specimens in the collection.—Two specimens, exhibited in the Gallery, one from
Tuticorin and the other from Kilakarai, are represented in the Museum collection.

_ (1) One dry-preserved specimen, exhibited in the Gallery. Locality : Tuti-
corim. -

The specimen is dark brownish, closely covered with rounded, close-set tuber-
cles, separated by deep pits. The arms are narrow, slender, cylindrical, gradually
tapering towards the tip and sharply marked off from the greatly redmeed disk. Tha
armg are slightly curved towards the fip anda lmost serpentine.

Measurements: R = 65 mm.
r = 9 mm,
" Owverall diameter from tip of one arm to tip of opposite arm: 120 mm.

(2) One wet-preserved specimen (preserved in alcohol) exhibited in the Gallery.
Tiocality : Kilakarai, Ramanathapuram District.

The speclmen is pale creamy whife (probably faded due to preservation in alcohol)
The other characters are more or less similar to those of the dry-preserved specimen
described above. The arme are slender, narrow and pointed towards the tip, and
gharply marked off from the greatly reduced disk. ''he ambulacral grooves are narrow
bnd brownish. This is » much smaller than the preceding dry-preserved specimen,
and is probably & young specimen,

Measurements ;: B = 31 mm,
r = 6 mm.

Overall diameter from tip of one arm to tip of opposite arm: 56 mm.

ORDER FORCIPULATA

The sea-stars belonging to this Order are distinguished from all other Astercids by
the prescnce of typical pedicellariae provided with a basal plece and two valves. The
pedicellariae have crossed jaws, The marginal plates are incouspicuous.  Generally,
these sea-stars have a emall disc and elongated fapering arms, witih rounded sides, and
hencs they are devoid of a definite margin and conspicuons .marginal plates. The:
skeleton is reficular, usually arranged in the arms in transverse arches, and mostly
also showing more or less regulsr longitudinal series such as carinals and marginales,

" The mouth frame is usually of the ambnlacral type. The podia occur in two or
four rowws ir each ambulacral groove and are provided with simple ampullae. Papulas

uenally. occar throughout the surface.

Of the four families included in this Order, only one, the Zoroasteridae, com-
prising doup water forms, is represented in the Museum collection, by a single genus
and species, namely Zoroaster planus. '

Family ZOROASTERIDAE

‘This family includes deep sea Astercids characterized by a small digk and five
wng. slender arms in which the plates are arranged in longitudinal rows. Pedicellariae,
when present, are of the straight type only. There are usually four rows of podm in
gach ambulacral groove. The aboral surface may be either ‘with ‘or without gpines.
Memhers of this family generally inhabit muddy bottom in deep wafer both on the
Pacific Coasts of the Tnited Btatez and in the Indo-Pacific Regions.

257—1—=284
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Genus Zoroaster Wyville Thomson.

The disk is small. The arms are 'long, narrow, tapering throughout, arched’
sbactinally, and with a more or less definite median "keel, tumid actinally. The
interbrachial areas are acute.

Abactinal, merginal and actinal intermediate plates are arranged in regular longi-
tudinal rows along the arm. Regular transverse series are also formed, the plates
being correspondent and equal in length in each series as they proceed anng the arm, .
oxcepting the plates in the median series, which are longer. The surface of all the
plates 15 covered with small, widely spaced granules upon which are articulated small,
papiliiforin, skin-covered spmelebs A small, robust, conical spine may be borne on
the piates of the median series, the supero-marginal series and sometimes on the
intermedzate abactinal series of plates; . and ons or more longer, delicate, tapering:
spines are usually present on each of the actinal intermediate plates. : B

" The adambulacral plates are small, and quite within the furrow, and each alternate -
plate may be produced and form a promment rldge which extends far into the furrow
(this character is probably only fully developed in the - adult). The adambulacral
armature consists of several elongate spines placed in a single file along the edge of the
tidge: and one or two small cilliary spinelets at the extreme edge of the plate, The
Intermediate, rather inconspicuous plstes bear only this small group of cilisry spinelets.
and are devoid of spines on the surface of the plate within the furrow.

The, Madreponform body 18 small and mconspmuous placed external 1?0 the inter.
radical (bassl) plate. '

The ‘anal aperture ia amall excenmc, aurrounded by s circlet of amall, ciliary.
spines.

Small, forficiform pedicellarise are present oﬁ the absctinal surface, ons or
cccasmnally two bemg borne on the membrane in each mesh, punctured by, the papulae.

Beveral amull forﬁclform pedicellariae are attached by membrane to the innermost
spine of the armature of the adambulacral plates

The ambulacral tube feet (podza) are small, with a ﬁeahy termins] disk and forming
four rows,

Thm genus was fox a long time known only from the Atlantic. But Bladen reported
(in his Challenger Reports, 1899), a new form from the- Eastern Archlpelago All the
species are from great depths. o '

The genus Zoroaster was originally classified and mcluded by Bir Wyﬂlle '];‘homsoq
in the Asteriidae. Jt was subsequently referred by Perrier o the, family Pedicellasteridae,
establighed - by him in 1884. TIn the following year, 1885, it was, however remuved '
by Perrier into the new family Stichasteridae. According to Sladen however, Zoroaster
and ite allies are very far removed from Peadicellgster, and a;ljthough in some of their
chazacters they approgch much more nearly Stichaster, he is of the opinion. thah #he, -
details of their structure justify the establishment of an indepandent family, thg
Zoroasteridae. '

Bpemes of this genus have been recorded - from the Atlantic and the Pacifio
Oceans, The bathymetric rauge of the genus is from 38 tp 2826 fafhoms. Most species
are conﬁne& to the abyqsal zone. One or two species extend to the littors) zope algo.

A smgle c:es Zaroaster. planys, is represented in the Museum eollection by Y
singje s-pom,mqn “in s rather badly damaged condition, from Sputh Ceylon,



Fig. 57. Astropecten indicns Ddderlein,
{Above : Dorsal view ; Below : Ventral view).
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Fig. 58. Astropecten mauritianng Gray.
(Dorsal view), '



Fig. 55.

Astropecten hemprichii Muller and Troschel,
{Both specimens : Dorsal view).
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Fig. 60. Astropecten monacanthus Sladen.
{Dorsal view),



Fig. 61. Astropecten zebra Sladen.
(Dorsal view) (X 3).



Fig. 62. Astropecten zebra Slader,
(Ventral view) (X 3).
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Fig. 63. Persephonaster rhodopeplus Woodmason and Alcock.
{Dorsal view of damaged specimen).
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Fig. 64. Luidia maculata (Muller and Treschel).
(Dorsal view),
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Fig. 65

. Luidia savignyi (Avdouin}.
(Dorsal view).



Fig: 66. Anthenea regalis Kochler
(Dorsal View).
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Fig. 67. Anthened rudis Koehler.
{(Dorsal View).

Fig. 68. Anthenea Pentagonula (Lamarck).
(Left: Ventral view ; Right : Dorsal view),




Fig. 69. Stellaster belcheri Gray.
(Dorsal View).

Fig. 70. Stellaster incei Gray.
(Dorsal View).



Fig, 71. Goniodiscus granuliferus (Gray).
{Dorsal View).

Fig.72. Pentaceraster multispinus (Yon Martens).
(Dorsal View).



Fig. 73. Qreaster thurstoni Bell.
(Dorsal view).
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Fig. 74. Protoreaster lincki (de Blainville).
. (Dorsal view)
(Specimen from Kilakarai).



Fig. 75. Proforeaster lincki (de Blainville),
{Ventral view).



Fig. 76. Protoreaster lincki {de Blajnville).
(Dorsal view).
(Specimen from Tuticorin}.



Fig. 77. Asterodiscus elegans (Gray).
(Dorsal view}.



Fig. 78. Linckia laevigata (Linnaeus).
(Dorsal view).



Fig. 79. Metrodira subulata (Gray).
{Dorsal view).
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Fig. 80. Asterina cepheus (Muller and Troschel).
(Dorsal view) (X 4).



Fig. 81, Asterina cepheus (Muller and Troschel).
(Ventral view) { x4).
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Fig. 82. Asterina corenata (Von Martens).
{Dorsal view) (X4).



Fig. 83. Anseropoda sarasini (de Loriol}.
(Above: Dorsal view; Below: Ventral view),



Fig. 84. Echinaster purpureus { Gray).
{Dorsal view.).



Fig. 85. Echinaster parpureus {Gray).
(Ventral view).
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Zoroaster planus Alcouk,

Zorouster planus, Aleock, '* Indian Deep Sea Asteroidea ”, Annals and Magazind
of Natural History ; {(6) Vol. XI 159 104,

The rays gxe fiva in namber. In the type specimen, described by Aleock (loc. cit.),
R = 16 r; R = being equal to 210 millimetres.

The disk is extremely small, depressed; the rays are extremely long, and fairly

tapering, semicylindrical, depressed.

The abactinal surface of the disc bears slightly enlarged, close-sei, sub-hexagonal,
primary radials and interradials, smrrounding a mass composed of a dorso-cenfral and
radial under-basal plates, all of equsl size; all the plates are rather closely covered with
eapillary spinelets, and the dorso-ceniral radial plates carry, in addition, a stout, conical,
fluted =pine; the narrow intervals between neighbouring plates esch bear one papuls and
often also a single large pedicellaria.

The rays have a longitudinal muid-radial row of large, tumid plates, each of which
bears, besides the capillary spinelets, a central stoub, conical, fluted spine, much like =a
pedicellaria: on each sids ofi his row are six (geven in the interbrachia, five at the end
of the rays) very close, parallel rows of smaller plates, the lowest row articulating with
the udainbulacrals; these plates, which also fall into transversely parallel series are
rather distantly covered with capillary spinelets, the central one of which in each plate
(except in the row immediately adjoining the large, mid-radial geries) becomes s long,
slender spine that gradually increases in size in each successive row from the abactinal to
the actinal surface. The narrow intervals between the angles of neighbouring plates
give passage (except belween the bwo lowermost rows of plates) each to one papula, and
{on vhe plates) between the papulae is » rather large pedicellaris.

The adambulacral plates are short and do not extend far upwards within the furrow ;
each plate bears on its aclinal edge two transversely placed spinelsts and occasionally
a pedicellaria, and every alternate plabe hag a prominent inter-ambulacral ridge on which
iz borne s vow of three gpinelets, the innermost being furnished with & cluster of eight
amsll pedicellarise, and the one nexi the innermost with & single large pedicellaria.
The mouth plates are armed with large, needle-like spines.

The tube feet (podia) are quadri-serial (i.e., arranged in four rows).

The Madreporiform plate is large, tumid and conspicuous, with a coarsa, pemoh.
stone sculpture.

_ The colour of the specimens. in Lfe is salmon-red.

"l.‘hﬁ species has been previously recorded from the Laccadive Sea, at a depth of
1,200 fathorca in corsl and apided Globigerina. ooze. This is a fairly deep sea species.

Thiz species is very much like the closely allied species Zoroaster Bargthri, from
which, however, it is easily digtinguished, (i) by the flattened disk very definitely
Selimited, from the of the rays; (i) by the large, prominent, madreporiform
plate; and () by the large ﬁinelbfﬁ borne centrally on every plate except the baesl
inVerradials apd She plates of the row immepdiately adjoining 'the mid radial row on
sach sids.

Specimens in the collection.—One specimen (wek-prservad) is contained in the
Reference Collection, from South Ceylon, in s rather badly damaged condition.

The srms ses vary fragils and maay ob.il.mm e brokan sk e Hip. The sgaciman
is soft and the arms are in a flexibls and disinbegrating: ocndition. The, genssel coloms
of the preserved specimen is s dull grayish brown. The arms. asrve long, Iaicly Shick sh
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the base and distinetly demarcated from the disk which s comparatively small. The
individual plates forming the skeleton of the arms and the disk are distinctly visible in
the present specimen.

The general shape and proportions of the disk and arms and the general appearance
of the specimen very much resembless those of Persephonaster rhodopeplus, which is
al:o represented in the Museum collection and which is also, similarly, a deep sea form.

Measgrements : R = 68 mm.
r = 20 mm,

Diameter of the disk : 28 mm.

CLASS OPHIUROIDEA

According to Bather’s classificafion in Lankester’s Treatise on Zoology, the Ophiu.
roids are treated as a subclass of the larger class, Stellercidea, which, according to this
classification, includes the Asterdidea also.

But.according to the modern system, the Ophiurocidea are treated as a distinet Class
of the Echinodermata.

The Ophiuroidea are Eleutherozoan Fchinoderms of stellate form with slender, simple
or branched arms sharply marked off froxi the dice, oo eppendages. The armg differ from
those of the sea atars {Asteroids) in not having a groove along their ventral side, and 1
being of solid construetion, and sapported by an internal row of ossicles, without
ambulacral grooves. The podia are reduced to small papillae nob provided with ampullae.
The Ophiuroids are without anus or intestine or eny digestive tubes extending into the

arms,

The typical Ophinroids (Order Ophiurae) have a small, flattened, disk of rounded, -
pentagonal or scalloped outline, sharply separated from the five symmetrically placed,
long, slender, smooth or spiny arms. In the Basket-stars (Order Euryalae), the disk is
larger and the srms are branched repeatedly forming an elaborate network.

The tube feet (podia) are arranged in two rows; they are sénsory and non-locomevory,
having no suckers: pedicellariae are wanting. lhe stomach is sac-like, without caecae

or extensions into the arms. The madreporite is on the oral side.

The aboral surface of the disk may be smooth and leathery, or covered with small
spines, or may bear a number of plates embedded in the integument. The arms are always
long in proportion to the disc and sometimes they may be very long. They present &
jointed appearance, being eomposed of four longitudinal series of calcareous plates or
shielda. The srins may be smooth or may bear spines on their lateral shielda to a varying
'ﬂeyee_. ) : : : .

The Ophiurcides are free-living, active creatures, and are cmomonly known as serpent
gtars from the snske-like appesrance of the slender arms and their flexuons, serpentine
moveinient, or as brittle stars from the tendency of the arms to bregk off readily. About .
1800 living and 180 fossil species are kmown. o ' oo R

The Ophiuroids are mostly small animsls with & disk about 10 to 30 millimetres in
dismeter and the arms normally abont three to five or gix times the diameter of the disk
in length; however, species with small disks may sometimes lgave very long arms. The
bagket stars (Gorgonocephslidse) of which there is one species represented in the
Musenm collection, sre very much larger than the typical Op_]‘nurmds, having disks up %o
ton centimotres in diameter, and with much branched and coiled arms. S
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The Class Ophiuroidea is divided into two Orders—the Ophiurea which inel
the- tyglcal Ophiurords and by far the greater majority of the sll))ecies and the Euryl;‘}zz
which includes the Baskeb stars, Both Orders are represented in the Museum collection,
the former by twelve species, belonging bo five different families, and the latter by a
single species, belonging to the family Gorgonocephalidae.

ORDER OPHIURAE

This Order comnprises the typical brittle stars or serpent stars and includes by far the
great majority of the spectes of serpent stars. The arme are simple, unbranched, mostiy
five in number, bu¥ sometimes six or more, moveable chiefly in the transverse plane,
but thev cannob twisb or turn to the mouth. The disk and arms are usually covered with
distinct ghields or ecales, although these may sometimes be covered with skin or by a
layer of granules or by spines. The arm gpines are borne on the Iatersl shiclds snd
project outwards or towards the tip of the arme. Thers is only one madreporite.

As mentioned earlier, five families of $his order are represented in the Museum
collection, namely, the familiss Amphiuridae, Ophisctidae, Ophiothricidae, Ophioco-

midee and Ophiodermstidae.
Thess families may be distingnished from cne another by the following chief
diagnostic characters:—

1. Disk generally definitely acaled with radial ghields
which sre evident, and which at their antar
ends are articulated by a socket to a ball-
shaped projection of the outer ends of the
cenital plates .. .. e .

Disk scalation more or less completely concealed
either by little spines or tubercles, or by

olose-set granules 3.

2. Two oral papillae at the jaw apex .. .- Amphiuridae,
Only one oral papilla present at the jaw apex Ophiactidae.

3. Disk soalation more or less concealed by little
spines or tubercles; oral papillae are wanting;
the arms are epiny with mostly long, thorn
spines of glassy appearance ‘e . Ophiothricidae.

Dise acalation more or less completely concealed
by closely set granules; oral papillae are
present in large numbers; gpines not as above,
but may either be strong, stiff and solid or
amall ad closeiy appressed to the sidea of
the arms .. . .- . . 4.

4. Relatively large and oonspicuously coloured
Ophiuroide with spiny arms bearing strong,
generally polid spines; oral papillae merging
into a large cluster of tooth papillae — Ophiocomidae,

fmaller and more dull-coloured Ophiurcids, with
arms appearing relatively smooth, as the arm
spines are small and oclosely appressed to the
sides of the arms; oral papillae are numerous
and in a continuous row, but tocth papillae

are wantiug . .. . . Ophiodermatidas



224

Family AMPHIURIDAE

The Amphiuridae sre distinguished by long, slender, flexible artng with short,. erect
mpines. The disk is generally definitely scaled with clearly visible 1adigl shieids. Thess
bhields are srticnlated ab their outer cnds by & socket to a ball-shaped projection of ibe
ouber ends of the gepitals plates. Oral papilae are present, two of which occut at the
jaw tip, They are followed aleng the edge of the jaw by a single row of square teeth, as
tooth papillae are Iacking. The oral papillae are one to five in number, of which the last
18 generally infra-dental. The arms are inserted on the ventral side of the dise. Dental
papilae are absent.

The Ophiurowds belonging to his family generally live buried in sand or mud with
the arm bips protruding. o '

A gingle genus of this family, namely, Amphioplus, is represented in the Musgum
collection by a single species, Amphioplus gravelyi, specimens of which have been collected
from Krusadai Island and frem Pamban, in the Gulf of Manaar. Formerly these speci-
mens were referred to the species Ophiophragmus reliciws under which name they hal
been described in the Bulletin entitled ¢* Littoral Fauna of Krusadai Jsland ”, Vol. I,
No. 1, 1927, by Dr. Gravely who originally collected the specintens. Ophigphragiius is a
synonym for /Amphiure ander which name the species are recorded in Koehler's and
Lyman’s Monographs, and the genus Afnphiure Forbes, is, in sts tarn, partly a synonym
for the genns Awpnioplus. : '

Genus Amphioplus Verrill,
== Amphiura Forbes (Part).] - .

The disc is small and delicate, covered with naked, overlapping scales, and furnished
with uncovered radial shields. Teeth ave present, but there are no tooth papillae, The
mouth angles are small and narrow, and bearing 2 few (usually four or six, rarely eight
or %en) close-sed, smal’ mouth papillae. The arms are long, slender, even and more or
less flattened, The srip spines are short and regular. Two genita] openings are Present in
each inter-orbital (interbrachial) space. The scales along the edge of the disc are burned
npwards, so as to make a little fence-like border.

The dics wall is encased with fine, regular, overlapping scales and large, flas,
elongated raidial shields, baving ab their outer end, a small knop which marks iheir
articulation to the long, slender, flattened, club-shaped genital plate. To this last is
fastened an equally long, sléender, blade-like scale. The three arm boveg nearest thd
disk margin have their tops elongated outward. The tops of the mouth frames, though
small, are ccnsiderahly furrowed and grooved, but are devoid of a peristornial plate, or
have only a thin line crust A short, small jaw which i characteristic of this genus,
supports ‘the intimately connected jaw plate and the large, flat, oblong teeth. All the
species have a genital plate of the general shape just desctibed.

The genug 4mpkioplus iz characterized by the presence of four or more oral papillae;
along each jaw edge, and is treated by Koehler himself as a Section of the genus Amphiura
in his Monograph on the Ophiurcidea of the Sibogs Hxpedition (Eoehler, loc. cit. 1905).

Amphiopius gravelyi James.
TicURE 86,

Ophiophragmus  reliclus, Gra.fe]y, “«Tittoral Fauna of Krusadai Island, in the Gulf
of Manaar’”. Bull, Mad., Govt., Mus,, T, No. 1, 1927,
p- 170, .
Amphioplus  gravelyi, James, ‘D. B., Journal of the ¥arine Biolopical Association
o Lo of India, 1970, XII, Nos. 1 and %, p.-139.
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~ Dr. Gravely (loc. est., 1927) originally refeivred these specimens (collected by him
In the Gulf of Manaar, and contained in the collsctions of the Madras Museum) to the
species Ophitophroginus relictus of which Amphioplus relictus Koehler is a synonym.
Koehler {'‘Ophiurans of the Philippine Seas and adjacent waters’, Bulletin of the
United States National Museum, 100, Vol. 5, 1522, p. 179), has placed this species in
the genns Amphioplus and gives a deteiled discussion as to why it cannct be placed in
the genus Ophiophragmus znd explains how the arrangement of the mouth papillae
necessitates placing it in the genus Amphioplus. However, Amphioplus relictus is a¥
present regarded ss a synoaym for Amphioplus depressus, and the species to which the
Madras Museum specimens belong have been referred fo a new species, namely Admplio-
plus gravelys by D.B. James (loc. cit., 1970).

Many of the characteristic features of Amphinra. Amphioplus and Ophiophraginem
4pproximate each other very clogely, and there is still some uncertainty in the correct
determination of these gencra

D. B. James (loc. cit., 1970) has clarified the position with regard to the present
wpecies and hag deacribed it as & new species, Amphioplus gravely:, and bence this species
is deseribed under this currently accepted name in the present scconnt also.

The following extracts on this species are therefore quoted from D, B. James's papér
cited above, as his descripbion is based on the bype specimens of this specieg contained in
the collection of this Museum K which were originally referred to, and deseribed as, the
species Ophiophragmus relictus (Koehler) by Dr. Gravely. (loc. oit., 1927).

“ Gravely (19275 in his account on the Echinoderms of Krusadai Island in the Gulf
‘of Manasr reported the occurrence of a briftle star, Ophfophragmus relictus (Koehler).
Under synonymy for this species he included Amphuura relicia Koehler. Amphiura relicts.
is cutren¥ly regarded as a synonym of Amphioplus depressus (Ljungman). A re-examina-
tion of the specimens of Dr, F. H. Gravely at the Madras Museum revealed that they
were hot A. depressus but belonged to an undescribed species of Amphioplus. Thsay are:
named here as Awmphioplus gravelyi after Dr. F. H. Gravely who collected the speglineﬂ:.
The types ave present in the reference collections of the Madras Government Museum®.

D. B. James has based his description of this new species on two specimens havitg:
dise diaweters of & snd 9 mm. and with the length of the arms being 100 and 110 mm.
respectively, In the smaller specimen the doresl covering of the disc is lost. They have
been collected in September, 1925 by Dr. Gravely from Krusadai Island and Pamban
(in the Gulf of Manaar) respectively. The following is a description of this species a8
furnished hy D. B. James (loc. cit., 1970) :—

' .o s five-lobed with romerous small imbricating scales. At the centre gﬂ
the dll‘l:: t(%:::ge l?s a small cireular scale. Surrounding this scale and placed radially in
position there are five circular scales forming the first circle. Alternating with these ﬁw
ceales there is a second circle of five other scales interradially arranged at some distancd
from the first circle. The size of these large scales 15 found to vary from 0.35-0.42 mm‘i

The scales surrounding the rodial shields are slightly larger than the other scales presen’

on the dise. The scales ab the margin of the disc are very small. The radial shields are
long, pointed at the proximal end and they remain separated thronghout their length. In
between each pair of radisl ehields there is » row of three scales. The ratio of breadth to

fength of each radial shield is 1: 4 .— 1 : 4.2, The ratio of the length of each radial shield

to the diameter of the dige is 1 : 4.1,

The interbrachial areas on the ventral side orz completely coversd with small imbri-

cating scales.
¥ . o ; 7 T d in a row
’ oral papillae on each side of the jaw. They ere arranged in_ w
shape. The distalmost papilla is the smallest of the four and situated on the adoral shield:

257-1—29
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The widdle two papillae are of the same size and are more or less circular in shape. The
orsl shield is large and pear-shaped. The adoral shields are glightly smaller, three-sided
and meet interradially.

The dorsal arm plates are broadly elliptical proximally, with the proximal snd distsl
marging convex aod the distal plates are fan-shaped. The dorsal arm plates are contiguous
with the successive plates. The ratio of the length to breadth of the proximal plates is
1:92.2, and for the distal arm plafesit is 1: 1.4 - 1, 1.6.

~_ The first veniral arm plate is very small and three-sided. The proximal ventral arm
plates are rectangular and cootiguous. The ratio of breadth to length of each plate is
1:1. There are two tentacle scales for each tentacle pors. The outer tentacle scale lies
slong the lateral srm plate and is slightly larger than the inner one whick lies slong the
side of the ventral isrm plate.

The first two free segments have five spines snl the next eighteen segmenta have
four and the rest iliree spines. The spines are small, smooth, cylindrical and pointed.
Wken there are four spines the third from the upper side is spatulate and when there
are three spines the middle spine ie spatulate. The length of the three spinee on the
dwentieth segment from the upper side is 5.49, 5.13 and 3.92 mm. respectively, Ab the
Wp of the arm all the thres spines are smooth, cylindrical and pointed. The ratio of bhe

longest epine to the segment length is 1: 1.2.
The colour of the specirtens in rectified spirit is whitish.”’

' Discussion.—71'he present species resembles Asmphioplus stenaspis, a closely allied
species in having small radial shields which are separated throughout their length and i
baving ehiells which meet radically. In A. stenaspss the spines are ‘' short and blond ',
while in A. gracelys they are spatulate as in the case of A. suztus. But A. grovelyi differs
from A. suxtus ic the presence of distinct primary olates and separate radial shields. The
spatulate spines of A. gravelys are very characteristic. They are flattened with fairly
sarrated margin. The tips of the spines are rounded, slightly expanded, and a% the
corner of each spine there are one or two small teeth, Amphioplus gravelyt can be
separated from all the knovn species by the presence of distinct primary scales, emsli
weparate radial shields and the characteristic spatulate spines.

Specimens in the collection.—Two specimens are represented in the Reference
Collection (formerly identified and labelled as Ophiophragmus relictus (Koehler),
collécted by Dr. Gravely, one from Pamban (1925) and the other from Krusadai Island
71928). Both are wet-preserved, but are in a mutilated condition.

(1) Tn the spectmen from Krusadai Isiand all the arms except one have got separated
from the disc. The specimens are dull grevish brown (in spirit), but the sides (i.e. the
lateral edges) of the srms are marked by deep rufous brown (or chocolate brown) lines.
The disk is emall, somewhat pentagonal and granular above, bearing five radial depressions
with a median raised whitish stresk or ridge extending towards the bases of the five arma.
The spines are moderately large, thick, whitish and regularly arranged at the sides of the
arms. The ander surface of the srms and disk are paler brown, almost dull whitish brown
The mouth aperture in very smsll, almost minute, with five narrow slits radiating from
it towarde the bases of the arms. The arms are extrencly slender, very long in proportion

¥ the diameter of the disc. and serpentine with narrow, pqinted tips.
Meagurerenta : Diameter of the dise: 8 mm,
Length of the arm: 115 iom,

The other specimen from Pamban is still more badly mutilated and consisks
ol( Q;)lm dit:ched am and » fragment of the disc and portions of one or two armse

sttached to it.
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Family OPHIACTIDAE

This iz & small family and is often included under the Amphiuridae. The members
of the family Ophiactidae differ from those of the Amphiuridae chiefly in having but one
pepille &% the jaw apex. In other characters they more or less resemble the Amphiuridse.
Many species, especially of the genus Ophiactis, exhibit pronounced fissiparous
tendencies.

A single genus, Ophiactis, i represented in the Mascum Collection by a single species,
Ophiactis sapignyi.

terus Ophiactls Lukt n.

‘Lbe disc is circular, rcbuss, closely covered with radisl shieids and overlapping
scales, the latter hearing usually s grester or less number of s™all epines. Teath are
present, but there are no tooth papillae. The mouth angles wre smal: and narrow, and
bearing a few (ususlly two or four) small mouth papillae. 'Ihe arais are stout, some:
what Hattened, of moderate length (four to seven times the diameter of the disc). The
son apines are stont, smooth snd selid. Two genital openings are present. beginning
outaids the mouth shields.

‘With regard to the disc scales and radisl shields, the arrangemant resembles thad of
Opnsopholis (especially in Ophiactis asperula), hough other species such as Ophigctis
ouspidata have much larger snd stouter scales. There is s resembiance similarly, in the
peristomial plate which is wanting in some species such ss Ophiactis kroyeri, or is veduced
fo & meto thin crust as in ophisctis savignyi, or is smasall and Linear, as in Ophiactis
asperula. The genital plate is usually verv stout, thouph long, slender and cylindrical in
Ophiactis kroyeri, and has, attached %o if, » eonndenbly ghorler genital scale. The
srm bones are discoidal and delicate, with thin winga.

The smgla syecies of this genus represented in the Museumr Collection, Ophiactis
savignys, is {airly widely distributed in the Indo-Pacific Region.

Ophmhs sapignyi.—Falls under the first type, according to Mr. Liyman’'s strange-
wend, in which $he number of the month papiliae incresses with age.

Ophlactis savignyi (Miiller and Troschel).
Fiauss 87.

Ophiactis Savignyi, Miller and Troschel, System der Asts riden, 1842, p. 085;
Savigny Descr. del’ Egypte, Echin., pl. ii, figs. 4-8.

OpMiolepis sexradia, Grube, Wieg, Archiev,, 1887, p. 343.

Ophiactis - sexvadia, Lutken, Addit. ad Hist., pt. 2, p. 126 Lyman, 11, Cat. Mus.
Comp. Zool., Harvard, No. 1, p. 115.

Ophiactia Reinhardii, Lutken, Addit. ad Hist., part 2, 1858, p. 161; pl. iii, fig. 7

Qphidctts  Krebeis, Lautken, Vid., Meddel.,, 1856, p. 12, Addit. ad. Hist., part
2, p. 126: Lyman, Illustr. Cat. Mur. Comp. Zool.,
No. 1, p. 111, figs. 10~11,

Ophiactis  virescens, Orst. & Lutken, Vid. Meddel., March, 18586, p. 24; Addit ad.
- Hist., pars 2, p. 128; VII, Transactions of he Con-
nectiout Academy, I, part 2, p 265,

Ophiactis savigayi, Lin., Oph. Viv. Of. Kong. Akad,, 1366 p- 323.
Ophisetis incisa, Von Martens, Wieg. Archiv., 1870,p. 248,
257-1—28a
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savignyé, Russe, Echinodermi recolti nel mer, Rosso. Boll. Soe. Natura-
“listi, Napoli,, VII, 1894, p. 161.
gexradia, BRusso, Tbid., 1894, p, 161.
wirens, Russo, Ihid., 1894, p. __1‘61.

krebsii, Verrill, “Additions ‘o the Echinoderms of the Bermwudas”,
Transactions of the Connecticut Academy, X, p. 186,

L IO +

Krebsiz, Verrill, “Report on the Ophiuroidea collected by the Bahama
Expedition, Jowa City’”’, Bull. Laborat. Nat. Hist.,

Vol. V, No. 1, p. 34.

savignyi, Lyman, “Challenger Reports”, Ophiuroidez, Zoology, 1882,
' pp. 113-115,

savignyi, Bell, F.J., ‘Echinodermata”, Report on the. Zoological
‘Qollections made in the Indo-Pacific Qcean during the
Voyage of H. M. 8. ““Alert”, 1881-1882 (British Muscum,
London, 1884), p. 138. E : . o

savignyi, XKoehler, Siboga—-Expeditie, “Ophiures Littorales”’, Siboga—
Expeditie, XLV b ( = livr. XXI), 1905, pp. 26—2zy.

savignyi, Koehler, R., Echinides, Ophiures et Stellerides reepejli's par
M- Gr&vierdaps le._ mer Rguge (FOI.fe d_-e rajurg,l}),
Bulletin du Museum, Paris, 1905, p. 184, =

savignyi, Koehler, R., Ophitires Zoo_l:""'Ja,Hfb_ Sappl. Vol. 11, 1913,
p. 351, o S >

savignyi, Koehler, R., Echinoderma I, Beitrage zur Kenntnis: der
Meeresfauna West-africas, Hamburg, 1014, p. 184.

savignys,’ Clark, H. L., “The KEKchinoderms of Ceylon other than
' Holothutiane”, Spolia Zeylsnics, Vol. 10, pars 87,
1915, p. 90.

 savignyt, Koehler, R., *“A Contribution to the Siudy of Ophiurans

of the United States National Museum”, Bull. United
States Na-tion&l Museum, 84, 1914, p. 41.

savignyi, Matsumoto, “A Monograph of Japanese Ophiuridéa. arranged
according to a new classification”, Journal of the
College of Science. Vol. 38, art. 2, Tokyo. 1917, p. 158,

savignyi, Koehler, R., “Ophiurans of the Philippine Seas and
S Adjacent Waters”, Bull. United States National
Museum, 100, Vol. §, 1922, p, 193; pl. 64, figs. &, 6;

pl. 96, fig. 2.

savignyi, Gravely, ‘Littoral Fauna of Krusadai Irtland in the Gulf of
Mansar”, Bull. Madras Govt. Muscum (Natural His-
tory), N. 8., I, 1927, p. 169.

savignyi, Clark, A, H.. “BEchinoderms from the Marshail Isiands™,
Proc. United States National Museum, Vol. 102, 1952,
P 292,

This 1s a somewhat. small species of brittle star, of a mottled, dark greenish colour
{in alcohol), commou in the littoral zone at Krusadsi Island and Pamban in the Gulf of
Manaar. It usually has gix armg, instead of the noitmal five. Koehler in the reference
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-c}ted_ﬁloq. ctt., 1905, p. 27) has recorded that among the specimens of this species collected
‘by the Siboga Expedition, elevan had five arms, but many more specimens (aboul twenSy-
four) had six arms. The six-armed condition thus appears to be more common in thig
species than the ncrmal five-armed condition.

There are six to seven short, thick, blunt, rongh arm spines. The spines on the sides
of the arms are of moderate size. The young ones asnally have six arms. The back of the
disc is covered with very small scales. There are commonlv two month papillae on each
side, varely more.

The radial shields are large, scarcely diverging, nearly or quite tonching and close
together so that only one gimple row of scales are found between them. The scales extend
ionly up to the margin of the disc. The side mouth shielde are small, rhomboidal with
rounded corners, and nesrly or quite meeting at their outer ends, and near them are ‘found
large triangular pieces. The shields on the back of the arms (upper arm vplates) are
elliptical, twice as broad as leng, microscopically tuberculous, swollen, and usoally with:
ra faint lobe on the edge. Numerous disc spines are present. The oral shields " are
'}Egﬂl‘_&_ngular {4-cornered), with stumpy corners. and slightly longer than broad. Seven
short,” thick, blunt spiues are present on everv lateral shield along the path of the arm.
Two scales are present at the tentacle pore. T

- This gpecies has been collected from Krusadai Jsland and Pamban, in the Gulf of
Mannar, and hasg, in addition, been recorded from Pulli Island adjacent to Krusadai
Island, in the Gulf of Mannar, in 1928 (in sponge). This is a widely distributed gpecies
and is referred to by Hyman in her volume on the Fehinodermata (Invertebrata, Vol. IV).

The bibliogravhy on this species is verv extensive, and has been cited in defail by
Liyman in 1882 (Report of the Challenger Expedition, ** Ophiurcides *’, p. 115, and by
Imdwig (Echinodermen des Sansibargebietes, p. 545).

Keehler (loc. cit., 1922), commenting on the Phillippine spécimens, of thia: species,
Lyman in considering Ophiactis Savignyi, O. sexradiata and O. Reinhardlt, efo.. as
synonymous terras; bub by virtue of the law of priority, it is the name of Ophiactis
kavigayi that must be adopted as the accepted name.

Colour.—The radial shields of the disc are dark with light -colonred patches near tha
srms. On the arms, there are dark, scattered spots here and there. On the aboral margin
of every shield are Yound three white spots which become more prominent and clearer in
¥ha darker areas or patches. Thid is more or less the colour in the living condition. The
colour of preserved specimens in spirit, however, is dark greenish, mottled with darker

priches.

Specimens in the collection.—Numerous specimens are represented in the Museum’s

Reference Collection. They are found in two lots, as follows :—
(i) Several specimens from Pamban, Pulli Island and Krusadai Island in  the

Gulf of Manasr. _ - _
{ii) Beveral specimens specifically collected from Sandy Point, Krusadai ‘Tsland.

- The specimene are all somewhat small, green’sh grey in spirit, with darker green
“broad transverse bands or squarish or circular patches across the upper (aboral) esurface
of #he arms. The under side (oral side) is very pale, almost whitish, or pale whibish
cresm-colonred. The arms are typically six in number, instead of the normal five. The
‘arms ars rather narrow and slender and have somewhat pointed tips. The spines on the
sides of the arms nre fairly numerous, close-set. regnlarly arranged and are of moderate
wize. The mouth is small and presents a star-shaped appearance with six short radiating
elits coresponding to the six arms. The upper surface of the disc bears radiating double
‘shields ab the bases of the arma. The centre of the dise (upper side) is somewhat granolar.
_ - Measurements : (of an average specimen) : ' '
Dot T Diameter of the dise: 4 rom.

Length of each arm: 12 to 15 mm,
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The specimens are common on Krusadai Island and Pamban, in the Guif of Manoasr,
snd sometimes fooud in plentiful numbers at aaudy Point and on Pulli Island aa a
commensal on sponges.

Family OPHIOTHRICIDAE,

The scales of the disk are more or less concealed by little spines or tubercles. There
ara large radial shields and well developed aboral and oral arm shields. Oral papillas are
wanting, but a cluster of tooth papillae occurs on the jaw apex. The arms are spiny,
the spines being mostly long, thorny and of » glassy appearance, especially in Ophc'oﬂm's,
which is the largest genus of the family.

' This is » lsrge fawily including mostly troplcal Ophiuroids which often live o
commensals, attached to sponges, gorgonians and other similar marine creatures.

Three genera of this family are represented in the Museum Collection, namely,
Ophiothriz, Ophiothela and Ophiocnemis, the first by four species (of which only oue,.
Ophsothriz hirsute bas been mentioned in the previous Bulletin of this Museum au the-
Livtoral Fauna Krueadai Ieland), and the second and third genera by one lpeme- cach.

These genera may be distinguised as follows :
1. Disk covered with thorny granules, and very short
. gpines, crowned with thorns at the sides and
tips. Arm spines numerous, flattened, 'long, :
more or less glossy and thorny Ophigtheix.
— Disc covered by very large, naked, radial slnelds
and a few irregular sealea or minute plates
bearing numerous granules. Arm spines not
as above, generally shorter, rounded and not
glossy .. . .. 2,

2. Disk beafing a few irregular scales in addition
to the large, naked, radizl shields. Arm spines
thorny, clubbed and very short, horne on pad-
like side arm-plates . Ophiothela.

— Disk covered by minute plates (bearmg nuine-
rous granules), in addition to the large, naked,
radial shields. Arm spines numerous, rounded,
mucroscopically fluted Ophiocnemis.

Genus Ophiothrix Muller and Troschel,

The disk is se: with thorny grsins, very short, and the apmes are crowned with
dhorns at the gides and top, ‘.l'her&dulshleldsmmthoformotl a, ‘rianguler swel-
lings, each bounded on ite #wo inner sides by ridges in the skin of ‘the dorasl aide..
Numerous crowded tooth papillae are present, forming a vertical oval. Teeth are present,
but moath papillae are wanting. The spines are numercus (five to ten to each plate, and
offen three times as long s the joints), flattened, more or less glossy, thorny, having &
central shaft with slender mde—spurs springing from it. A small, spine-like tentecle-acale-
is present, The base of the jaw is pierced by a hole due to the lack of perfect union batween
the two pieces of the mouth frames. The interbrachial spaces are swelled out to farm
lobes. Two genital openings are present, beginning outaide the mouth shields. The outer
arm joinfs hear hooks.

Contrasted with the rather loose and feeble scaling, are the verv large, three-sided
radial shislds, with projecting knobs st their outer ends, where they sre arficulaled with
‘be alubbed knobby heads of the long, stout, rounded and slightly carved genital plates.
Te tho genital plsfes is attached & large, almosV semicircular genital scale which is

connected to the mouth shield by an additional scale. The heads of the genifal plates
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naarly meet over $he Yop of the arm which is composed of peculisr arm bones. The joints
are inferlocked eflectively in » ball-and-socket fashion which provides a fulerum to}r the
powerful mueculsr action involved in the rapid whip-like movement of the arms in
Ophiothriz. -

The jaws are very high, bub not long. Their height gives room for the great vertical
-oval of tooth paypillae and fthe numerons, but shorter testh.

Four species are represented in the Musenm Collection, of which Ophiothriz hirsuta
is %he commonest and most widely distributed species and which is the only one of this
genus that has been previously recorded from the Pamban ares.

These four species may be distinguished as follows :—
1. Ratio of the arm to disk is as 9:1. "Arms long

and flat .. .. .. 2.
— Ratio of the arm to disk is either 5 or 6:1 or
15—-20:_1 . .. .. 3.

3. Radial shields small and naked. Disk beset with
minute thorny stumps .. .

—- Radial shields larger, and both radial shields and
disk closely beset with thorny stumps, or

0. aspidota.

short spines 0. hirsuiq.
3. Ratio of arm to disk 5 or 6:1 0. koreana.
— TRatio of arm to disk 15-20:1 0. galatheqge.

Ophiothrix hirsuta, Muller & Troschel.
Ficure 88.

Ophiothriz hirsuta, Muller and Troschel, Syst.etﬂ der Aste riden, 1842, p. 111.
Ophiothriz cheneyi, Lyman, Proc. Boston Soc. Nat. Hist., VIII, 1861, p, 84,

Ophiothriz cheneyi, Lyman, Ophiuridwe and Astrophytonidae, ITI, Hlustrated
Catalogue, Mus, Comp. Zoology, Harvard, I, p. 175,

Ophiothriz  hirsute, Von Martens, Decken’s Reisein Ostafrika, Bd. ITI, 1sg9,
p- 125.

Ophiothriz hirsuta, Von Martens, Die Ophiuriden des Indischen Qoeans,
Arch. f. Naturg,, Bd. XXXVI, 1870, p. 254. -

Ophiothriz  hirsuta, Lyman, Report of the ‘“Challenger’ Ophiuroidea, 1882,
py. 214, 217, 218, 226, 312 and 325.

Ophiothriz hirsuta, Marktanner-Turneretscher, Beschrei- bung neuer Ophiuriden
und Bemerkungen zu bekannten, Aon. K. K. Naturhist.
Hofmuseums Bd. II, 1887, p. 311, Taf. xiii, figs, 34 and
35.

Ophiothriz variabilis, Duncan, “On the Ophiuridese of the Mergui Archi-
pelago”, Journ. Linn. Soc. Zool., XXI, 1886, p. 99,
pl. ix, figs. 18-19. pl. xi, figs. 32-36.

OpMothriz  Mrsula, Preffer, Ostafrikanische Echiniden, Asteriden and OphiUﬁden,
Mith, Nat, Mus. Hamburg, Bd. XIII, 1893, p, 48.

Ophiothriz hirsuta, Ludwig, Echinodermen des Bansibargebietes, Abh. Sonocken-
berg Naturf. Gesells., Bd., XXT, 1899, Heft -4, p. 549,

Ophiothriz hirsuta, Koehler, Siboga-Expeditie, Ophiures Littorales, 1905, P. 93,
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" Ophiothriz hirsuta, Kowhler, K., “Revisin des Ophiturcs dif Musouin @'histotre
' ' ' Naturelle, Bullei.n Scientifiqré, Vol. 44, 1907, p. 338, ¢

Ophiothrizz  hirsuta, Koehler, R., “Ophiuroidea”, in Fauns Sudwest Auatra-
liens, Vol. 1, Lief. 4, Jena, 1907, p. 252.

Opliothriz  hirsuta, Mae Intosh, Donald, (., “The Marine Fauna of the Mérguj_
Archipelago, The Ophiuroidea”, Edinburgh FProc. Roy.
Phys. Soc., Vol. 18, 1911, p. 93.

Ophiothriz hirsuta, Clark, H. L., Catalogue of Recent Ophilirans, Meom. Mub_
Comp. Zool.,, Vol. 25 No. 4, Cambridge, 1915, p. 372

Ophiotbr.ix hirsuta, Matsumoto, “A Monograph of Ja.panese Ophiuvricea, arranged
according to a new classifieation”, Journal of vne College
of 8cience, Vol, 38, att, 2, Tok_,ro 1917, p. 225.

Ogphiothriz  hirsute, Koehler, R., “Ophiurans of the Philippine Bear and Adjacent.
Waiers”, Bull. United States Naticna! Musecum, 100,
Vol. 5, 1822, p. 234, pl. 31, figs. 1, 2; pl.33, fig. 13;
pl. 99, fig. 2.

Ophiothriz  hirsuta, Gravely, “Liticral Fauna of Krusadéi Island” in the Gulf
of Mannar”, Lull. Madras Government Muscum,
(Natural History), N. 8., I, No. 1, 1927, p. 170.

The arms aré very long and fla:, slender, about 9 or 10 times as long as the diameten
of the dise. (Arm to disc.: 9:1 or 10 : 1). Both disk and radial shields are closely be set
with thorny stumps or short spines. This species has a thick disc skin set with small,
separated scales, each bearing a thirn or spine. The disc is ceovered with very fine short
hair — which can be recognized only under & magnifying lens — and which, in the area
of the radial shields are replaced by granules or short, small, cyhndrlcal bodies. Thus
mouth shields are broader than long, and three-cornered.

+In éach interbrachial space, there are ahout eigh! to fourfeen radiating rows of scales..
The disc covering ctove consists of thorny stumps which lengthen below into short spines..

The Grel:ut»a] clefis are separated bekind the miouth shields, only by a narrow bridge.
wlich are formed mto diverging shelf-like ledges. The shields on the oral side of the-
srms are very siight'y longer than broad. at the sides with rounded angles, and on the:
aboral margin slightly emarginated.

The shields of the back are very broad, with convex aboral margin and lateral
angles. The spmes are in ten rows, of which the lowest are very small, and the
appearmost row is also small. The longest are two or three times as long as the breadth

of the back shields.
- The specimens are generally blunish grey in colour (in slcohol).

The voung specimens of this species have the radial shields proportionately larger
and more nearly approaching in the interbrachial spaces.

Koehler (loc. eit., 1905), commentmg on the Siboga Expechtlon speclmens adds.
. few ge'neral remarks on this species.

" The dorsal brachial plates are very much widened transversely; their distal border
meets the lateral sides at sufficiently open angles, ordinarily rounded, but never shsrp
Tior pmnted The surface of the piates is granulose. The spines are numerons, slways
more than #ix in mumber. ~They aie transparent, vitreous (or glassy) and finley derraied
thr;o.lghout their length or on their greater part. The ante-penultimate dorsal pla.te has
sometimes a tendency to widen slightly towards the extremity. .
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Dr. Gravely (loc. cit.), recording this species from-Pamban. XGalf of Manaar):rdn
%he previovs Bulletin of this Museum on the Littoral Fuana of Krusadai Island (1927)
saten-that thé colour-of: these specimend in spirit is a bluish grey. The arms areslong and
#londer : sbont nine' times ag lony as the diameter of the -dise and their sides are
¢hickly covered with long, slender, glassy, finely serrate spines.

LT

Koehler {loc. cit., 1922}, commenting on the Philipine specimens, of this species,
reports that there is considerable vamation in this species.

The general colour of the specimen in alcohol 18 grey; the radial shields are
fighter, with small blue spot. & series of small blue spots runs along the distal border
of each upper arm plate, The radial shields show only small' and closely crowided
granules which leave naked s considerable part of their surface. The upper arm plates
are typical in most specimens.

Koehler reports that in s specimen examined by him from the Red Bea, the radial
shields are very tnuch more extensively covered with granules than in the T'hilippine -
specimens.

The c¢lub apines of the dorsal surface of the disk in this species are nsmally thick
and stout and couvical in form and they terminate in thick points which vary from four to
gix number. At somc distance from the disk, the first ventral srm spine is transformed
int> a hook with three or four branches of the form which most commonly seen imn
¢he germs Ophiothriz, that ir to say, with the terminal point very stout, the second
mmch weaker, and the third or the following two still weaker. This form 1s dilferent
from what occurs in Ophiothriz galathege. The rounded or oval tentacle scale ends in
s point.

. Ophiothriz hirsufa is s very widely distributed species found throughout the whole
of the Indo-Pacific Region.

Specimens in the collection.—Thig species is very common at Pamban in the Gulf
of Manaar and several specimens have been collected at Pamban. A few wet.preserved
specimens of this species are represented in the Museum’s Reference Collection, of
which one was collected at 8hingle Tsland and one at Krusadai Island, and the rest fromn
Pamban Bridge at Pamban, in the Gulf of Manaar. These lasé epecimene wers
collected in Heptember, 1948,

' (1.). One specimen. Lccality: Shingle 1sland, in the Gult of Manaar.

w1’ The specimen i8 bluish giey in colour (in aleohol), the arms bearing distinet. dark
purplish brown cross bars. The arms are long and slender, about nine times as long
a8 the diameter of the disk. The sides of the arms are thickly beset with long,
elender, somewhat transluceant, whitich spines, darkened at~ their tips and - fincly
serrate. ‘The disk i8 covered vith coarse, thorny granulations and each inserbrachial
gpace beara eight to fourteen radiating rows of scales,

Measurements : Length of the -arm: 80 mm.
Diameter of the disk: 9 mm.

“ . (2) One specinen, wet-prererved. Locality : Krusadal Island, in the Gulf of
Manaar.

The specimen is dark bluish grey in spirit. The arms are lnng, slender and
somewhat flattened. The top of the disk is traversed by raised, radiating ridges The
surface of dhe disk is coversd with thorny. granulations. Two of :the arms are Brokeny
fn,$his specimen, one of the arms being broken off almost at the place wlere it joins
‘_hﬂ diSk. Pt g B! - o teet vr

Measnrements :. Length- of the arm:. 98 mm. ..
Diameter of the disk: 11 mm.

257-1—30
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- 13 Bix specimens, wst.preserved. Locality: Pamban Bridgs, Pamban, in Ihe
fGulf of Manaar (Beplember, 1948). - L

The specimens are rather fragile and some of them are in s rather badly mutila¥ed
pondition with the arms detachel frem the disc. The disc and arms are dark purplish
pr blackish brown, while the spines at the sidea of the arms are slencer whitish aud
Glossy. |
" Bleasurements . (i) Of the largest specimen in this loly

Length of the arm: 114 mm.
Diameter of the digo: 18 ex.

(i) Of » smaller specimen
Length of the arm: - 12 mm.
Diameter of the dise : 9 min,

Opbiothrix (?) koreans Duncan.
Frounes 89 axp 80,

Oplicthriz horeang, Dunoan, “On some Ophiurocidea from Koeran Btates”, Journ.
Linnaean Bociety, Zoology, XIV, 1878, p. 473;pl. ii-
fige. 28—32-

Qghiothriz koreana, Lyman, “Challenger Reports”, Ophiurcides, Zoology, VI,
1882, p. 218 and p. 226. '

Ophiothriz koreana, Warktanner-Turneretscher,G. Beschrel bungen neuer Ophiu-
riden, Aon. kk, nat. Hof muscums, Wien., Vol. | N
1887, p. 308,

OpMothriz koreava, Clark HL., “North Pacific Ophiurans in the Collection of the
United States National Museum?’’, Bull. United States
National Museum, No. 75, 1911, p. 267; figs. 127 and
128. .

Ophiothriz koreana, Clark HL., “Caiclogue of Recent Oyhiurans”, Mem. Htll..
Comp. Zool., Vol. XXV, Ne. 4, Cambridge, 1915 p. 273.

Ophiothriz koreana, Matsumato, “A Monograph of J apansese Ophjuroidea; arranged
: aocording to & new olassification™, Journal of ' the
College of Science, Vol. 38, ars. 2, Tokyo, 1017, y. 220..

OgMiothriz koreana, Koshler, R., “Ophiurans of the Philippine Seas and Adjacent.
. Waters”, Bull. United States National Museum, 100,
Vol. 8, 1922, p. 242, pl. 45, figs. 1—6; pl. 09, figs. 4.

Thia species has been originally recorded from the Korean States at a depth of 9 ta
8 fathoms by Duncan (loc. cit., 1878) who first described it a8 8 new epectes.

. The species comes under the following grouping in Lyman’s srrangeineni (lac.,
# Arms five %o six Vimes She Ciameter of the disk. Radial shields essentially naked,
A oJight, re-entering curve is present in the outeide of the under arm plate **,

The disk is nsuslly circular in outline and rarely pentagonal; i} is rather thick,
fia¥ sbove, and swollen st the interbrachisl spaces. The radial shfields are longer thary
broad, narrow snd ronnded within, and broad without, where there is a short projection
over the arm. They are more closely set outside than within, and sre often slightly
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geparated by dermal tissne. Their ovter margins are sunken, as it wers, and rounded,
and their surface is covered with a skin wheih supports a very few stumps, which may
" pearly be covered by them, and which may bave spinelets and even a short spine o
$wo upon the surface. The stumps are swollen at the base, constricted in the cylindrical
portion and are armed with three sharp, slender, widely spaced thorns. The thorns
are rarely two and four in number. The spinules are longer than the stump, and have
longer thorns. The spines are glassy, slender and toothed at the side.

‘The rest of the upper surface of the disk is crowled with stumips, resembling those
nf the radial shields. There are spines and spinules in some specimens, near the centre.

. Towards, and on, the interbrachisl spaces, reaching in a triangular patch on to the
ginder suriace, ere spinules, which become crowded inferiorly. They are slender with
awollen bases of attachment, and bave long, trifid thorns.

In the living condition, there is a reddish tint on the centre and in the inter-
radial spaces, and it also sometimes encircles the whole disk as with a narrow band.
TThe tips of the etumps and spinules are often red. The disk is covered with = skin,
under which traces of scales may sometimes be peen.

The mouth shields are small, broader than long, diamond-shaped rounded at the
sides, angular within and surved without. The oral edges are clightly re-enteringly
eurved. The madreporic shield is elliptical and large.

The side mouth shields are rather large; they are marrrow at their inner eago,..
where they do not unite, and hread and friangnlar where they are ia contact with the
first lower arm plate. Their oral edge is curved, with the concavity fnwards the jaws.

The pairs of jaws are slender and are widely separate, and each jaw of the
separate angle is distinct near the mouth shield. '

The tooth papillae are in a very long, narrow oval; they are small, and crowded in}
a row of six or more inferiorly and become gradually larger above until they approachl
the true teeth, Within the edge of the oval thus formed there is a well separated mass
pf tooth papillae in two rows, and they are larger than those around. The nwnber of
papillae is variable,

~ The teeth are narrow, flab, slightly rounded, and somelimes have a boss on tha
free end; they increase in size upwards, but the highest is sometimes smaller $han thg
others, There are five in all,

The lower arm plates are typically slightly broader than long, broader withoull
than within, with sides sloping inwards. The lower arm plates increase in size froml
the oral ring to where the arm is well free from the disk, and they retain a consider«
able dimension until the terminal third, where they decrease gradusliy. The plates
sre rather separate and united by skin, and they are rather flat and form the wmlk of
$he under surface. At the tip of the arm the plates are longer, less inciszd, and arg
tloser together. '

The upper arra plafes are close, longer than broad, angular orally, with a sfraighf
#dge there, and they are boldly rownded distally. They slope on either side from &
median, faiat, central ridge, which ends at the roundel extremity in a faint nodules
The sides slope to the angle and are overlapped by the side arm plates, and cne upper
arm plate slightly overlaps that next t5 it. Near the tip, the length of these ann-plates
fnereases over the breadth. A white longitudinal line with a red or purple one on eithast
aide, of greater or less breadth, is usually present.

. The gide arm plates are well developed. and stand out from the arm, forming with
the conecting skin mnch of the side arm. Below, the free sdge extends ontwards on =
fevel with the surface of the under arm plates, and supports shord spines eand the
amsall tentacle-scale, Above, the inner end of side arm-plate is prolonged into a shorf,

267-1—304
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angular process with a curved margin, which overlaps, and to a certain extent separates
khe upper arm plates. - This: procesy hasoneror more long spines on its surfacd, andthe
wthers are on the free edge of the plate, where it forms: the side of - the armi.—- The
plates extend on the under surface of the arm, but do not meet, and are broad encugh
to place -the tentacle sca.lar well outﬂd& Tha geala in ama.ll }argest ak the base, end
minutely thorned. - - - . T S S

The spines near the disk are numerous and they vary from 9 to 12; further on,
they diminish to 7, 5 and 8 in number. S

POOUTHE §pitie next Yo the tehitadle’Sale is the smallest, and is a mere spinule, with a

gharp thorn on the plates nearest the disk and foy 'some dlstance, ‘hat soomr the thorn
becomes. bent and a second one forms on .its side, and there is. s hosslike yrominence
below and near the origin.. This two-toothed and curved hook increases in size towards
the end of the arm, is gloasy snd poinis orally. Sometimes thera are three testh. The
vext spine is shightly larger, is fiat, tapering, serrated and striated, and' is often' busty
&t the broad tap, or its top may ba sharp Sometimes the denticles on the side are:long
enough to simulate hook-processes. The third is slightly larger, spd the others ip.
crease in length and size, .the maximum being reached. on the shoulder of the arm, and
before the process’of the side arm plate is-reached. Occassionally on the top of the arm
and on the extremity of the side arm plate, there is a emaller, needle-shaped spine with-
out denticulation. The spines, as a whole, are flat, striated, many-toothed and end with =
sbrap brush of thorns, or are blurt and rarely esimple at the termination. All have a
diatinct, boss-like base, and are glcssy when young, and more opaque, when old and
ﬂry.

~ The type locality is Xorean Btraits. The type of this species was eollecfed in thc
Koresn. Straits at.a depth .of 23 fathems. -

The chief diagnostic characters of O;phwlhm Koreana sre as follows {according
Ko Lyman; : i

It is similar to Ophiothriz spiculata, that is to say, the disk i3 beset with

ﬂ:lomy stumps and slender spites or with either alone. The arm spines are longes
khan in Ophicthriz angulata. The colour in slechol is blue, bat in life 1t is L

or purplish.
DBut the uwnder arm plales are proportionately longer; and the lowest arm upmn
keeps the form of a double hook tbl quite near the base of the arm.

Cra

However ag Koehler (Ioc ott ), sta.tes, there 13 conslderable variation 1n this
gpecies, eSpecmlly in regard to the armature of the dorsal surface cf the disk., In ‘all
the specimens examined by Koehler, the ralial shields sre reported fo be very largd
#nd the large size constitutes one of the specific: characters of - Ophiothriz . koreana.
The ehape of the upper arm plates is also very characteristic the dista) angle makes ..
gort of rounded and slightly projecting beak, snd the two sides which-bound it are - ver,
glightly tarned mwadly instead of being stralght Or even somevimes CONVEX. iy

" The tentacle seale is not small ae Duncan (Ioc. od.), states in his orlgmal deserip-
$ion: it is rather large, oval in shape and shows on its distal border sometimes a.
tonical point broadened at the baze, and sometimes several smaller points.

The yeneral colcuration is always rosesto; sometimen it passes into a reddish
yellow. Tt is-not rare to-see a white band extendmg sl along the ‘median dorsal line .o
the arms, bounded on either side br a red or pink band showing a more or less darld
purple spot towards the distal border of. each upper arm plate.. In some specimens,
the upper arm plates show 'at intervals a la.rga dsrk purple spot whmh occuples a greater

pm-tgf their mirfacs. PR ERTAE e e

* 8pecimens in the collection.—Three specimens, of which one (irom Ravapuram
Bg,y' Chinglepnt District, is doubtfully referred 4o this spe.cles) are represented in th;
Museum’s Re[erence (,Jllechon ‘ N (T _

LI
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{1) Two specimens, wet-preserved (in alcohal); Locality : Pemb i i
of Manoer, 1923, - % v L oL . y : ot m tho Gulf

These are small speciinens and are perhaps young ones. These are earthy brown
Jn spirit, the spines on the sides of the arms being whitish and glassy in appearanca..
The arms are Gve in number. rather short, being five to six timss the diameter of the
Qdigk. On the under side, the arms are paler brown, bu¥ the interbrachial’ sreas Ard
elearly marked out as distinct, dark brown, circular patches. In the smaller specimen,
Fhe arms are very much curled and entwined. e i

Measurements : (of the larger specimen) :.
a1 - = Digmeter of the disk: 4 mim.
Length of the arm : 20 mm.

(2) One specimen, labelled Ophiothriz sp. seems referable to this species. The
specimen i3 wet-preserved, in alcohol. Locality: Royspuram Bay, Chinglepus
Distriobs - - : o T

N'his is a small epecimen, with five arms, and dull creamy brownish in colour. The
wrms, except one, are ail broken. The arms bear distinct, cross bar-h'ce markings of a
Barker brown coluor. The upper surface of the disk bears granuies. The centre of the
fiameters of the disk. The specimen is apparently & young ons, and approached
Dphiothiz koreana in many respects. _ _

Measurements : Diameter of the disk : B mm,
Length of the arm: 22 mm.

Opblothrix aspidota Muller & Troschel.
7 figumEs 91 awp 08,

OpMicihriz  aspidota, Muller and Troache], System Asteriden, 1842, p. 114.

‘{j‘ﬁmﬁz aspidots, Lyman, *Ophiuridee and Astrophytidae,0ld and new”;
Bull. Mus. Comp. Zoology, Harvard, Vol. II1, No.
10, Oambridge, 1874, p. 234. |

Ophiothriz  aspidota, Lymah, Challenger” Reports, Ophiuroides, Zoology, Vol
e T V. 1882 p. 87, fig. 60—k, S

Ophiothriz aspidota, Koehler, K., “Ophiurea' nouveﬁea ou psu connues’, Mom.
st SO:;- Zoologique da-France, Vol. XXVIT, 1904, pi- 21,
and P, 227, .+ - : .

Lopet et

Ophiothriz aspidots, Clark, H.L., *'Catalogue of Recent Ophiurans”’, Mem,
et 0 Mus. Comp. Zoology, Harvard, Volume XXV,
No. 4 Cambridge, 1918, p. 260. o

Oghiothriz aspidota, Koshler R., “Ophiurans of the Philippine Seas and Adjaoent
S e © Waters”, Bull. United States Nations] Museum, 106,
'Vol.‘ﬁg 5, 1922 p. 09 pl."32, figs. 1-—B;pl, 33, fig. 7; pl.

97. - 3. ’ ' ’

The disk is granulated. The radial shields ar¢ smooth and ¥he mouth shields ww
wmall, broader thun long. The shields of the oral side of the arms are four-cornered.

The back shields of the arms are without a keel or wedge, and with s slightly eonven
pboral wargin and without & pointed tip. The spines are arranged in eight to nine rows,
and are fab and soft, the longest being twice as long as the breadth of the back ahields
of the arms; the Jowermost spines are very small and increase graduslly in «ize; the

upper ones are a3 big as the latera] ones.
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This slpecies-' as well as the next one, Ophiothriz galaiheaé, are included under she
following grouping according fo Lvman’s srrangement based on their key characters
Y¥Lyman, loc, «it., 1882) :

 “* Redial shields naked. The erms srs long and flas; the arms as compared with &hs.
disk are as 9 — 20: 1",

- ‘The dizgnostic characters of Ophiothric aspidota are summed up by Lyman e
follows : : .-

“ Arm to disk 9 : Y, Radial sghields small. The disk is beset! with minute th
sfurnps. The under ann plates are much wider than long, with roundsd coraers. *’ B
$here is conaiderable variation and in some specimens the radial shields are large.

The arms are flattened and remain of the same width over s very large par¥ of their
fength. .

The club spines of the doreal surface of the disk are shord, rather broad, snd Dow-
mally terminaie in three subequal; sometimes these spinules are four in number
or two only. Toward the borders of the disk, the club spines become a little longer and
more slender. The first ventral arm spine becomes transformed rather rapidly into a
hook which never becomes very large, and which may show as manv as eight or nind
gubequal points of its concave side. The subsequent spines bear very closely crowded
pand mucl elongated teeth on their proximal border, while the teeth arz shord conical
and few on the distal border. The tentacle scale is elongated and-ends in a sharp point.

The general colour of the specimens during life is ligh% pink; the dcrsal surfacs
pf the disk is light—coloured; the arms are a little darker and show slightly darker sonum
dations. On the ventral surface the digk is light grey and the arms are pinkish grey, withi
traces of annulations and a darker spot toward the middle of each of ilie under arnd
plates. The spines are colourless. Some dark purple dots are found on the radial shieldy
and on the upper arm plates st the base of the arms. There is no tracs of & doreall
median line along the arms. Some specimens are violet grey during life and the spined
are sometimes greyish. : ' -

Describing a specimen of this species collected by the Albatross Expedition, in thd
United States Natonal Museum Collection, Koehler (loe. eit., 1922), atates that tha
fadin! shields are large, absolutcly naked, wnd their surface is very finely granulosew
The granulation of the upper arm plates is scarcely marked. The arm [lates ara
frapezoidal in shape with the dictal border almost straight, and the lateral anples ares
wery sharp. The adoral plates sre widely removed from the medisn inter-radial line
end they show an irregularly rounded principal portion continuing by a slender process
which separates the mouth shield from the firsb side arm plate.

. The under arm plates in larger specimens ars distinetly broader than long, while in
gmallar specimens, they ate almost squansh and as long as broad with the distal border

very slightly rounded.

Muller and Troschel’s (loc. cit.), original type epecimen is reported to have been
eollected from the East Indies. Lyman has recorded it from Celebes, This species haa
also been recorded from Madagascar, from Ceylon and from Xarachi. The specimeny
in the Madras Musenm collecbion which is from Krusadai Island, appears to be the firsh
record of this species from the East Coast of South India.

Specimens in the collection.—One specimen, web-preserved (in alcohol). Locality :
Krusadai Island, Guif of Manaar, 1922, : _

The specimen is fairly large, dark purplish brown in spirib. The arms sre very long
I proportion to the disk and somewhat flattened and distinctly cross—barred with darll -
markinas. The. arm3a bear spines which are long, slender, pointed and darkened aé theis
tips and rlosely rrowded. The upper surface of the disk bears amall, close—seb granules
fminote thorny stumps) and strong, elevated, radiating ridges separated by deep fu»- °
gows. The arms are five in number.
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In this particular epecimen, one arm hag been lost. The length of the arm is aboul
P times the diameter cof the disk. On the under side, the genital pouches are secent
pl,ea.rly as large, blackish, rcunded structures in each of the five inter-brackial spaces.

Meagurments : Diameter of the disk: 15 mm.
Length of the arm: 135 mm.

Ophiothrix galatheae Lutken.
Fiounes 93 aw» 94,

Opbiothrés galathege, Lutken, Ophiuridervm novarum deseripticns  nornullee,
Overs. K. danske Vidensk. Salsk. Forh., 1872, p. 90 and
p. 10s,

Ophiothriz galgthege, Lyman, “Ophiuridae and Astrophytidas of the Challenger of
Expedition’’, Bull. Mus. Comyp. Zool, Harxard, VI, 1879,
p. 54.

Ogphiothriz galatheae, Lyman, “Chellenger Reperts”, Ophivroidea, Zoology, VoI
V, 1882, pp. 217, 227, 312 and 325,

Ophiothriz galathege, Bell, J., “Eohinodermata” in Reports of the Zoological
Collections of “Alert”, 1884, p. 142,

Qphiothriz galathege, Marktanner—Turneretscher, Beschrei bu gnever Ophirudiden
und Bemerkungen zu bakennten, Amn, K.EK. nat.
Hofmuseums, Bd, 11, 1837, p. 309,

Ophiothriz galatheae, Bell J., “Echinoderms from Tuticorin” Proc. Zool. Soo.
London 1888, p. 388,

Ophiothriz galathene, Brook, Die Ophiuridenfauns des Indischen Archipels, Zoid
f. wiss. Zool, Bd. XLVII, 1883, p. 517.

Ophiothriz galathese, Loriol, P, de, Echinodermes de la baie d' Amboine, Rev, Sume
' de Zool,, Yol. I, 1893, p. 420.

Ophiothriz galathege, Kobhler, R. Siboga-Expeditie, Ophiures Littorales, 1005,
p. 84. ._
Ophiothriz galathege, Koshler, R., Echinides, Stellerides te Ophinres recueilles

par MM. Bonnier et Perez dans Iamer Rouge (cotes
d’ Arabie), Bulletin du Mueeum, Parts, 4905, p. 458.

Ophiothrix galalheze, Koehler, R., “Revision des Ophiures du Museum d' Histoire
Naturelle Bull. Beientifique Vol. 44, 1807, p. 333,

Ophiothriz galatheae, Xochler, R.. Asteries ot Ophiures dos iles8 Ara ot Kei
| Abb. Benckonberg, Naturd, Gescll, Vol. 33, 1910,
p- 2

Opkiothriz galatheae, Koehler, R., Bull. Museé Ooceanographigue, No. 311, Monaoo
1915 p. 372,

Oghiothiiz galatheae, Koehler, R., “Ophiurans” of the Philippine and Adjacent
Waters”, Bull. United States National Museum, ! 100,
Vol 5, 1922, p. 233.

This species is included in the group of Ophiouroids showing the following cliaraoe
Seristic featurss according to Lyman’s arrangement;

-* Radial shislds naked. Arms long and fla¥, and, a8 compsred with the disk, 0 ww
m 1 ..
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The diaghé)st}c features of Op}lidfkrfé galatheae are a8 follows :—
: . . . IR woand ge Eent
The proportion.of the arm to the disk is as 9 : 1. The radial shields are small].,
The disk i3 beset with minute thorny stumps. The under arm plates are much widey

kban long, with rounded corners.

The radial shields bear s few scaltered granules in some specimens, but are absolu.
Pely naked in others, showing only small, blue dots. Sometimes the radial shields are
largo and the two shields of each pair are very close together with their internal borders
siraight. Usually the granules which cover the dorsal surface of the disk in the inter-
radial spaces are short and conical with three or four short and blunt points ay usual,
but may be occassionally unusually elongated, forming true gpines, with rather eiongated
points.

The arm spines sre well developed; on the first arm segment, the first ventral sping
avhich is thick and strong, shows a few processes which end in sharp points. 1% ig only
ab gome distance from the disk that these points develop further, while the dimensions
of the spine become somewhut reduced. Further on, when the transformation into a
kook is complete, this first spine is also greatly reduced in size and usually shows foun
elongated, rather well spaced out points; the terminal point which forms the eatremity
of the hook, is a little stouter than the three others, which remain subequal. The ten-
Bacle scale is large and rounded, and bears on its free border a few conical and subequa)
points,

This species is widely distributed in the Indo-Pacific Region and has been collected
from numerous localities in this region, inclading Tuticorin and Pamban on the coasts of
Bouth India.

Specimens in the collection.—There are several specimens collected from Famban,
fn the Gulf of Manaar, in 1922, contained in the Museum’s Refereace Collection, bu#
dhey are all in a very bad state of preservation and in a fragmentary condition, with ez-
fremely brittle arms, which have bioken up. '

The arms are flab snd very long, about 15 to 20 times the diameter of the disk. The
opper surface of the disk is covered with close-set, thorny granules. The spines at the
sides of the arms are slender, long, translucent white and close-set. The specimens sre
bluish grey or greyish brown (in alcohol); the disk being darker, almost blackish brown.

.l . Measurements : (i) ¢f a larger specimen in which all the-arms have been brokem.
into bits; Locality : Pamban, Gulf of Manaar : Diameter of the disk: 16 mm.

" (i) Of a smaller specimen (also from Pamban) : Dismeter of the disk: 6 mm.
Length of the arm: 90 mum.

s

. b i f - f
Genus Qphiothela Verrill.

... The disk is covered by very large, naked radial shields and a few irregular:scales,
Numerous crowded tooth papillae are present, forming an irregular, vertical oval.. Teeth
ere present, but mouth papillae are wanting. The arm spines are thorny, clubbed and
wery short, borne on pad-like side arm plates, which stand out free from the arm. The
upper arm plates are broken in irregular pieces, or represented by several wart-likq
swellings, The base of the jaw is pierced by a vertical hole. The interbrachisl spaces
are somewhat swollen. Two large genital opepings are present, beginning outside the
moath shields. The skeleton is like that of Ophiothriz. _ -

A single species, Ophiothela dgnde, is represented i the ;Musemmuoollecdiéh, and
tias been collected both from the Madras beach and from the Pamban sres in the Gulf
of Mansar. P
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Ophiothela danae Vemll

o S  FIGURE 5. o s,

Ophiothele, dange, Verrill, Proe. Boston Soc., Nat Hist,, XIT, 1869, p. 361.

| Ophiothels danae, Lyman, “Challenger” Reports, Ophiureidea, Zoology, V,1882,
pp. 230, 312, and 326, ' .

Ophiothela dange, Marktanner-Turnerstscher, 1887, Beschreibung neuner Ophiuriden
and Bemerkungen zu bekannten. Ann, K.K, Naturhist,
Hofmuseums, Bd. II, 1887, p. 133,

Ophiothely dange, Doderlein, Bericht uber die von SEMON gesammeltéﬁ
Ophiurcides in SEMON, Zool. Forschungereisen, Bd. V
1897, p. 297, pl. xvii, figs. 25, 25 a and 25 b.

Ophiothela dange, Koehler, R., Echinodermes recueilis par 1’ Investigator dans 1’
Ocean Indian. Les Ophiures littorales, Bull, Sciemtif.,
. Vol. XXXI, 1898, p. 88.

Ophiothelg dange, var. involuta, Koehler, R,, 1898, Ibid., p. 88.

Ogphiothela dange, Doderlien, Uber enige epizoish lebende Ophiurcidea, in SEMON,
_ Zool. Forschungesreigen, Bd. V, 1900, p. 486, pl. xxxvii,
figs. 3, 3 .

Ogphiothels danae, Koehler, R., Siboga Expeditie, Ophiures httorales, 1905, p. 117,

1 Ophiothela danae, Koehler, R., Echinides Stelleridea et Ophiures recueﬂles par
. _ MM. Bomer et Perez dans la mer Rouge {cotes d’
Arabie), Bull. da Museum, Paris, 1805, p. 458,

Ophiothela danae, Koehler, R., Revision degs Ophiures du Mnseum d4' Histoire
naturelie, Bull. Scientif., Vol. 44, 1907, p. 340, -

Ophiothela danae, Koehler, .R.,» Ophiurcidea, in Fauca Sudwest Australiens,
~ Vol. I, Lief 4, Jena, 1907, p. 253.

Ophiothela dange, Clark, H.L.,, “Catalogue of Recent Ophiurans” Mem. Mus.
Comp. Zoc‘;l'., Vol. 25, No, 4, __Cambﬂdge, 1015, p. 284.

OphiOthelg dange, Matsumoto, “A Monograph of the Japanese Q(phiuroidea,
. ; arranged aceording to & new classification’’, Journal of the
' College -of Science, Vol. 38, Art. 2, Tokyo 1917, p. 831,
- : CoL N @ ) e
Dphiothela dange, Koehler, “Ophaur&ns of the Phd:ppme Seas. a.nd Ad]aeent
R . Wa.ters”, Buli. United States National Museum, 160,

Vol. 5, 1922, p. 297, pl. 59, figs. 1,2 and 3; pl 103
fig. 1. :

Ophithels danae, Gravely, - Bull. Madras Govt. Moseum, ‘(Natural History),
“Shells and other Animal Remains of the Madras
Beach’’, Part I, 1949, p. 87.

[This specles hag been recorded along the East Coasst of South Indis from the
Madras Harbour. It is a smsller species than the nexb-one (Ophiocnemis moermorata)y
. which also.occurs in the Madras Harbour, and has six arms. In the Madras area, i¥
olives . in.the . Madras Harbour and 13 ‘common amoug oysters etc, -'a.ttached to piecs
{Gravely,loc cit.;,- 1940). T LT T U T e Tyt e 2T : :

The radial shields are large, and the interbrachial spaces are very narrow a.nd
gmootly-or .sef with & few grains. -There are six arms, the ‘upper warface of whrch m
gparsely granulated.

25%-1—31
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The dorsal surface of the disk bears numerous large tubercles. On the dorsal surface}
of #ke arms, may be distinguished the transverse tubercles, larger than the others, which
wers specially noted by Loriol.

The genera.l colouration is pinkish grey, with dark blue str;lae on the dorsal surface
of the disk and on the armes. Sometimes there is marked colour variation and the dor-
sa] surface of the disk is rather dark blue and the ventral surface grey; the dorsal surface
wof the disk shows wavy strise with some dark blue spots which are sometimes very
‘numeroas. Occasionsally the tubercles on the dorsal surface of the disk are very fesbly
developed, and these tubercles scarcely appear except towards the periphery of the
digk; on the arms also these tubercles may be relatively less numercus than in normal
ppecimens, but the transverse tubercles of each segment is more marked while the
obhers are smaller and less numerous. These smaller tubercles may occur only on the
firgt arm segments and may disappear rapldly so that the large transverse tubercle alone
pergists in the later segments.

This species is rather widely distributed in the Indo-Pacific Region. It has been
recorded from Fiji Islands and from the Philippines. besides Madras, and Matsumotol
(loc. cit.), har recorded this species from various localities in Japan.

Specimers in the collection.—Numerous small specimens collected from the Madras
Harbour are represented in the Museum’s Reference collection. The specimens are
wellowish brown or pale creamy yellow in spirit. The arms are all curled at their tips.
There are six arms. The upper surfaces of the arms are sparsely granulated. The inter-
brachial spaces are narrow. The disk is covered by large, naked, radial shields. The
spines on the sides of the arms are rather short and thick and ot too clogely set.
The arms are comparahvely short in this species in proportion to the diameter of the
dink.

Meagurements: Dismeter of the disk: 3 mm.
Length of the arm: 9 mm.

Genvs Ophiocnemis Muller & Troschel.

The disk is covered by very large, naked radial shields and minute plates bearing
pumerous graing. On the interbrachial spaces below, a fine sealing 16 present. Num-
erous crowded tooth papillae are present forming a vertical oval. Teeth are presend,
but there are no mouth papillse. [The arm spines are numerous, rounded, microscopi-
cally fluted, not vransluceni a little hollow in the centre. [The base of the jaw s
pierced with @ vertical hole. The interbrachial spaces are somewhat swollen. Two large
genital openings are present, beginning outside the mouth shields. Four genital clefts
sre present in every inber-radius (inter-brachial space), wo side bv side on each side.
The mouth cleft 13 naked without papillae. -

The skeleton belongs sirictly to the group of Ophiothriz with its peculiarities ex+
agyregated. Thus: - the special apophysis' extending outward from the onber surface
of the arm bones is larger and more spreading so that it really is locked into the
slot in the following bone. The upper surface of the arm bones is, moreover, larger
and together with the margin, is deeply grooved. In 'genersl appesrance the
genital plate is like thab in Ophiothriz and itz scale also haa a correapondmgly gimilan
shape. .

_ A ‘single gpecies, Op?u'ocfwmis mamom'fa, i reprssenied in VYhe WMus-nm
sollectkion. R
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Ophiocnemis marmorata Muller & Troschel.
FIGURES #6 awp 97.

Ophiochemis marmorata, Muller and Trosohel, System Asteriden, 1842, p. 87, pl.
xlii, figs. 14 and 15. '

Ogphioonemis marmorgle, Lyman, <Ophiuridae and Astrophytidea, old and new”,
Buil. Mus. Comp. Zool., III, No. 10, 1874,
Cambridge, p. 234.

Ophiocnemis marmorats, Lamarck, Hist. Anim. sans vert., IT 1818, p, 543.

Ophiocnemis clypeata, (young), Ljungmann; 1866, Ophiuroidea Viventia, Ofvers
Kong, Akad. Forh., XXIII, 1866, p. 163,

Ophiocnemis marmorata, Duncan, *‘On the Ophiuroidea of the Mergui Archipelago”,
Journ. Linn. 8oe. Zool., XXI, 1887, p. 103,

Ogphiocnemis marmorata, Dbderlein, Echinodermen von Ceylon, Zool. Jahrbucher,
Bd. ITi. 1888, pl. xxxi, figs. 1 and 2.

Ophiocnemis marmoraty, Koehler, Echinodermes recueilles par “1’ Investigator”,
dies Ophiures Littorales, Bull. Scientifique, Vol
XXXI, 1898, p. 4.

Ophiocnemis marmorgia, Ludwig, Echinodermen des Sansibargebietes, Abh.
Senckenberg Naturf. Ges. Bd. XXI, 1899, p. 550.

Ogphiocnemis marmorata, Loriol, P. de, Notes pour servir I'etude des Echinodermes,
VIII, Revenue Suisze de Zoologie, Vol. VIII,
1900, p. 84,

Ogphiocnemis marmorata, Lyman, <Challenger” Reports, Zoology, V, Ophiuroidea,
' 1882, pp. 229, 312 and 326; pl. XLII, figs. 14
and 15.

Ophiocnemis marmorata, Koehler, R., Siboga Expeditie, Ophiure. Littorales, 1905,
p- 112. '

Ophiocnemis marmoraty, Koehler, R., Revision des Ophiures du Museum d’
Histoire Naturelle, Bull. Secientifique, Vol. 44.
1907, p- 339. '

Ophiocnemis marmorata, Mac Intosh, “The Marine Fauna of the Mergui
Archipelago, The Ophiurcidea”, Edin.. Proc. Roy.
Phys. Soc., XVIII, 1911, p. 166, o '

" Ophiocnemis marmorata’ Clark, H.L., “Catalogue of Recent Ophiurans”, Mem. Mus.
Comp. Zool, XXV, No. 4, Cambridge, 1915, p. 283.

Ophiocnemis marmorats, Clark, HL., “The Echinoderms of Ceylon other than
Holothuriang™, Spolia Zeylanica, Vol. X, part 37,
1915, p. 90

Ophiocnemas marmorgty, Koehler, R., <“Ophiurans of the Phillippime Seas and
_ Adjacent Waters’”, Bull. United States National
Museum, 100, Vol. 5, 1922, p. 296, .

Ogphiocnemis marmorats, Gravely, “Shells and Other Animal Remains of the
Madras Beach”, Bull. Madras Govt. Museum
{Natural History), V, No.l, 1941, p. 86, fig. 29,
No. 2. :

The genus Ophiocnemis was insufficiently diagnosed by Muller and Troschel, but
Liymsn (loc. cit.), has furnished an amended definition which is more complete.

257-1—31a
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Duncan (loc. eit.), reporting on the #peciméns of this*spbcies fromt he Mergui
Archipelago, observes that the skin in this species is naked and plain.

There is no. original drawing of the type specimen of -Ophiocnemis marmorata Muller
and Troschel, and their original description iz also-very short. Duncan has observed cer-
tain variations in this species and has therefore ventured to suggest a few additional
points of detail on this species. : : : Co

The ratio of the disc to the arms is as 1 :6. The mouth shields on the abora] margin
sre rounded off, and on the adoral margin, are drawn out o a point, near which are twor
pioces (shields) so that the three shields together fcrm a rounded surface. Teeth papillae
are crowded togetter (very close) without heing arranged in rows. One genital cleft lies-
close to the arm on 1te side. This cleft is separated from the second cleft on the same aide
by a calcareous plate. This second genital cleft-tas on the other raargin two calcareous
plates — one small, close to the mouth shield and » bigger one on its whole length. The
mter-radius is nearly completely naked; only a few short, small spines are present, which
form a streak towards the margin. The radial shields are naked and. take up nearly all the
epace on the back of the disk. In between the radial shields are found very narrow bands
of very small shields, and on the middle of each are found one or many depressiong in,
which lies a granule. The dorsal shields of the arms are six times as broad as long and
have straight aboral ‘margins, which from ridges or keels along the entire length of the
arms. In the middle, they are raised in the from of a slightly developed keel. The shields
on the oral side of the arms are oval, enlarged in front and behind, more than twice ae
broad as long, On the lateral shields are found five small gpines, of which the top-most is
small, the second spd third the biggest and the lowermost the smallest.

N

The nodular stumps on the skin between the radial shields are not on visible scales.
and they crowd the interbrachial msrgin, some being on the ouber edge of the radial
ghield. They also crowd in"the centre of the disk. The skin is plain below. The generative
scale is large, broad and arched below where it is free. A forked genital process is present
on the aboral side of the mouth shield. The side mouth shield is placed orally to the
long diameter of the mouth shields (i.e., the diameter from side to side}. The first lower
arm plate is very siall. - J ’ ’ o

Beyond the disk, the lower arm plates are broader than long, incurved orally and
ahorally . Jongest at the sides and slightly 1ncurved there. They incresse in length towhrds
the tip. The upper arm plates are much broader than long) arched, and semi-keeled near
the end of the arm, W& edges within and without being either slightly curved or straight.

The tentacular opening is placed well at the side of the arm at about the middle of
she length of the arm; & very small tentacle scale is present on the edge of the side arm
plate. Ususlly four spines are present; they are small, cylindro-conical, not Bha_.l'p.
striated, and not hollow, only less dense in the centre, banded with colour, dull- white,
opaque and microscopically spinulose.. The first becomes a glassy, bifid hook at about the
level of the middle of the length of the arm; the fourth varies in size, and the third from
the lower arm is the longest. The diameter of the disk in a typical adult specimen is.
about 13 mm. and the length of the arm is about 70 mm.

The specimens dufing life are gener_ailly lighfuooloured, with grey bands on the arms;
in every band, there ir an oval lighter-coloured Jongitudinal marking. The coleur in algohol.
is generally brownish green, with splashes of white, and dots and lines and splashes ofl
dark green. The radial shields bear white spots and lines. An indefinite ringing is notice--
able on the arms above. _ . _

e cit., 19 i i is speci the.

Koehler (loc ecit., 1922) has reported a single specimen of Ithls species from
Philip;?ne Seis; it is stated to be a very small specimen, the diameter of its disk measur-
ing only 7 mm-. :

. . . L 60 Resion-
. This species is very widely. distributed .over the whole of the In@o—fP_amﬁc gion :
it is kno;vnpefrom Zanzibar, Ceylon, the Mergui Archipelago, Singapore, the Bnnga &,mh_l';
pelago, and the Coast of north and north-west Austrafis. b
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Duncan (loc cit. 1887) reports 8 young form of this species (diameter of the dise
5 mm.; arms: 15 mm.) which has the nodules on the skin well developed in the inter-
radia! ‘areas, and there are sbumps at the edge of the interbrachinm where the skin below
eommences, Thers is gome minute scaling at the centre of the disk and the nodules are
reported to be well seen in this specimen. The upper arm plate is arched from side to
sidé; but the length is greater than the breadth. The hooks commence near the disk.

Duncan (loc. ¢t., 1887) has recorded this species from Elphinstone Island, Sullivan
Island (at a depth of 4 fathoms) and King Ysland — all in the Mergui Archipelago.

Specimens in the collection.—Three specimens (wet-preserved) are represented in
the Museum’s Reference Collection. Locality : Madras. -

Twa of these are in a mufilated condition, one being in a very bad state of preservation.

The specimens are dark bluish grey or steel grey above and pale creamy white or
greyish white below The disk hag a more or less pentagonal shape with the interbrachisl
spaces markedly nonvexly arched. The upper surface of the disk hears a characteristic
10-armed croas-like pattern of small gpines. It is commion on the sandy sea bottom around
Madras Coast and 15 sometimes caught in fishermen’s nets. The central area of the upper
surface of the disk s darker and bears small, close-set, thorny, granular spines. The
upper surface of tite arms bears a series of small, pale-coloured, widely spaced spots. The
spines at the sides of the arms are small, close-set and finely pointed. On the oral side, the
arms are almost white.

(1) One of tnese two (mubilated) specimens iz more infact and complete and has
only one arm broken off from the disk very close to its attachment to the disk.

Measurements : Diameter of the disk: 15 mm.
Length of the arm: 82 mm.

(2) The other specimen, which is badly mautilated, consists only of the disk with
~only & portion of cne arm attached to it, and with remnants of the arms lying loose in the
container (in threc pieces). This specimen is much lighter in colour, being pale greyish
brown above; the diameter of the disk is 17 mm., but the length of the arms could not
be determined a. the arms are broken and incomplete.

(8) One specimen from the Madras Harbour, labelled as *‘ Undetermined species’”
has since baen idenfified as belonging $o this species. The sgpecimen is greyish brown in
gpirit, with the cbaracteristic dark brown cross-bande on the arms. The characteristic
ten-armed cross-shaped marking with the central circular dark patch on the upper surface
of the disk is distinct, The arms are rather thick, dorso-ventrally flattened. The spines at
the sides of the arms are very long, slender, whitish, with slightly brownish tips. snd
closely crowded. Many of the arms are broken some distance away from the base, as
they are extremly brittle.

‘Measurements : Diameter of the disk: 14 mm.
Length of the arm : 115 mm.
With of the arm at the base: 5 mm.

Family OPHIOCOMIDAE

This family includes rélatively large and brightly coloured species of Ophiuroids with
gpiny arms provided with strong, generally solid spines. The scalation of the disk is
completely concealed by granules in the typical genera of this family. Oral papillae are
present and merge into a large cluster of tooth papillae that are followed aborally by a
few large teeth.

This family is represented in the:'Mus'eum’s collections by & single species. Ophiocoma
guolopendﬁna, which is a wide] - distributed species in sha_llow, tropical Wa_ters in the
Indo-Pacific Region. belonging to the main genus of the family, namely, Ophiocoma,
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Genus Ophfocoma Agassiz.

The disk is evenly granulated. The radial shields sre covered. The feeth, meuth
papillae and very numerous, cloge-set tooth papillae are arranged in a vertical clump. The.
spines ab the sides of $he arms are usually from four to six in number, smooth and solid
(except in Ophiocoma nigra). One or two tentacle scales are present. There are two genital
openings in each indsr-radins, beginning outside the mouth shield,

Under the disk granulation is a amooth layer of scales, very fine towards the cenire
and coarser fowards the border, where runs a marginal helt of much larger scales connect-
ing the outer ends of the radial shields, which are oblong, with protruding corners. They
are continued inward by a broad stripe of large, strongly overlapping scales—a feature
nowhere so well developed as in this genus. The genital plate is like & thick blade, with
rounded edges and a slightly clubbed head for articulating with the radial shields, and o
$he side of which is attached a short, thin, biade-like genital scale. As seen from above, the
arm bones are of a very simple structure, being short, with thin, flat, plain-edged wings.
and destitute of any forward projections from the upper surface. Their outer and inner
faces are of a high type, having the articulating peg and other details well marked. The
mouth angles are compactly built and of moderate size, and the mouth clefts are completely
covered with hard papillae. The mouth papillae ate arranged in an even row, and above
them, in a close clump, are the tooth papillae, and still above them, the teeth which have a
semi-enamelled orirding end.  They are supported by a well marked jaw plate which
has little pits above and cross frames below, for the insertion of the minute tooth, and
taoth papillae muscles.  Outside this are the sockets of the mouth tenfacles, of ‘Whlcb
the upper one has a fixed scale. and the lower one has the outermest mouth papilla as
its scale. Outside thesse, again, may be seen the wing of the mouth frames, the opposite
face of which bears the muscle furrows.

The single species of this genus. represented in the Museum colleckion, Ophiocoma
scolopendrina, is one of the best known and most widely distributed spezies of the genus.

- Ophiocoma seolopendrina (Lamark).
Ficrre 98.

Ophiura scolopendrina, Lamarck, Hist, Anim, sans vert., Vol. I, 1818, p. 544,

Ophiocoma scolopendrina, Agassiz, Mem. Soo. Se. Nat. Neuchatel, Vol.I, 1833,
_ ' p. 192.

Ophiocoma scolopendrina, Miller and Troschel, Wieg. Archiv., Vol. IV, 1840, p. 328.
Ophiocoma scolopendring, Miiller and Troschel, S8ystem der Asteriden, 1842, p. 101.

Ophiocoma scolopendring, Lutken, Additsmenta and . historiam  Ophiuridarum,
: part 2, 1859, p. 163.

Ophiocoma molaris, Lyman, «Pesoriptions of new Ophiuridae”, Proo. Boston Soc.
Nat. Hist., VII, 1861, p. 79.

Ophiocoma scelopendring, Lyman, “Ophiuridae and Astrophytidae’”, TIllustrated
Catalogue, Mus. Comp.Zoeol., Vol. I, 1865, p. 87,

Opkiocom_scolopendrina, Ludwig, ~ Anatomic der Ophiureu, Zeits far Wissen,
Zoologie, Vol. XXXI, p. 341,

Ophiocema alternans, (yeung !), Von Martens, Oph. Ind. Os. Weig. Archiv.,- Vol
XXXVI, 1870, p. 25L

Ophiocoma alterngns, Lymen, “‘Ophiuridae and Astroph:vtida.o old and new’”’, Bull,
Mus. Comp. Zool. Vol. II], No. 10, Cambridge, 1874,
p. 225, : : - L
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“QOphiures Littorales”,

Clark,

1927) records & single specimen of this species from Slingle

Island in the Gulf of Mansar and has described it as being large and stout, with very

thick, smooth spines on the sides of the arms.

The colour of this specimen (in alcohol)

is reported to be a dull purplish brown.
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The ;atio of the diameter of the disk to the dismeter of the arms is as 1:6. The
mouth ghields are split directly opposite the mouth and are slightly longer than broad.
The teeth papillse are arranged in three rows. The oral shields of the arms are four-
cornered with blunt angles and enlarged aboral and lateral margins. The adoral
margin is extended nto a pointed tip which is covered with the shields which follow next;
they are as broad as long. The back shields of the . arms are convex at the aboral
margin; the adcral margin forms a more or less clear and stumpy or blunt angle: they
are twice as broad as long. The spines are in four rows, the upper ones being longer
than the lower cnes, but thicker, more stumpy and slightly flattened. Two scaley are
present at the tentacle pore.

The colour in life is reported to be green, buv it is lighter in eolour below. Darker
bunds’are present on the back of the arms. The gpines are light-coloured and ringed with
darker rings, or spotted. o )

Thig species is subject to considerable variation. Several specimens of this species
are reported by Duncan (loc. ¢it., 1887) in the collection from Mergui Archipelage, and
ag there are some interesting variations reported umong them, they may be mentioned
here briefly. ' -

In the largest cpecimen reported by Duncan, which has a disk diameter of 25 milli-
mefres and arms of a length of 130 millimetres, the upper, swollen, large, flat arm-spine
18 on every other side arm plate, and near the end of the arm, the upper spine is the
jongest and the largest, but it is neither flat nor swollen. In one of the specimens
reported by Duncan, the normal repetition of a Isrge, flat spine occurs on every side arm
plate.  The granulation of the disk is hemispherical, small and not crowded; the largest
nooules are on the ends of the radial shields. The grannlation is smaller below. 'r'he
wide, generative glits come inwards so as to he bounded orally by the side mouth shields,
and these do not always meet orally. Two or three mouth papillae merge into a ridge,
and the inner mouth papillae 2re not readily distinguished from the lower tooth papillas.
The mouth shields project ¢unsiderably along the median line into the jaw angles. The
first three lower arm plates fcrim a groove. The double tentacle scale is seen near the-
“disk, bub nobt very far out in the arm; there it is single, large and flap-like. At the tip
of the arm the lower arm plates are very long. :

Sometimes the spines may be shorter. Duncan (loc. cit., 1887) reports that in a
“smialler specimen from the Mergni Archipeleago diameter of the disk: 22 mm. and length
of the arm : 120 mm.), the spines are shorter than in the preceding form, the lower arm
plates are broadly ‘elliptical in mid-arm, the skin coming well between. them. There is
- ng coalescence of the mouth papillae, and there are three of them on either side and one
below the tooth papillae.

The large teniacle-scele in contact with the side mouth shield and first arin plate
may be regarded as a mouth papiila. : T :

The granulation may be uneven in some specimens, being crowded and small in the
centre and large and spaced oub at the margin. In a small specimen reported by Duncan
(loc. cit., 1887T) (disk diameter : 9 mm. and length of arm : 65 mm.), the granulation of
the disk is crowded above and large at the margin.  Underneath, the minute scaling,
which is obscured by pigment in the large forms, is visible and the granulation does not
extend en masse to the mouth shields and only a {aw stray nodules occur thus far inwards.

The mouth papillae -are either confused with the lower footh papillae, or are not,
or one may be on the jaw angle external to the tooth papillae clump. Including the
large tentacle scale, there are four mouth papillae on either side. The gide arm
plates come under the arm and are in contact near the digk, but ‘ngt  farther, out,
The lower arm plates are rather hatchet-shaped beyond: the disk, _but they becomg
very long towards the tip. The upper arm plates are’ widest and- convex towards the
outside. The spines are miniatures of those of the larger forms. Two tentacle
scales are present near the disk and one farther:out.- C e
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The variations in this species have to do especially with the form and number

of the arm spines, the shape of the upper arm plates and of the mouth shields, and
the number of the tentacle scales.

Koehler (loc. cit., 1922) reporting on the Ophiurans of the Philippine fSeas and
adjacent waters, mentions a number of variations occurring in specimens of this species
collected in that ares. The general colouration of some of these specimens is said to be
brownish while the spines are ringed with white. Koehler also reports, that mosb
commonly the tentacle scale in single in the specimens examined by him, from the
Philippine Seas.

The under arm plates have the distal border slightly broadened and usually
notched in the middle in the Philippine specimens, but Koehler (loc. cit., 1922) reports
that thig character is also variable, the notching being well marked in some specimens
while it is less marked in others,

In all the gpecimens reported by Koehler from the Philippine Seas, the ventral
surface is said to be covered with granules over a more or less extended area ; the
triangular granulose area thus formed is said to extend toward the mouth ghields and
always leaves free a more or less broad band along the genital slits. This characten
appears to be absolutely constant for this species. ' ‘

This species is a well known and widely distributed one occuring widely in the
shaliow tropical waters of the Indo-Pacific Region and has been recorded from the
Indian Ocean, Red Sea, Philippine Islands, Marshall Islands and the Mergui Archi-
pelago. Besides, Lyman, (loc. ¢it., 1882), in his ** Challenger " Reports has recorded
this species from Simon’s Bay, Cape of Good Hope (10 —20 fathoms) ; Tongatabu
Reefs (18 fathoms) ; Samboangan Banks, Zebu Reefs, and ¥iji Islands.

This species is included in the group of this genus having *‘ two tentacle-scales *
according to Iyman’s arrangement (Lyman, loc. ecit., 1882). A specific diagnostic
character of this species, according to Lyman (Lyman, loec. cit., 1882) is that the ** arm
spines in this species are ringed with darker and lighter colours ™.

Lyman, (loc. cit., 1882), commenting on this species, reports that so many varia-
tions in colour, length of the arms and character of the spines are found in this species
that Dr. Ludwig was prompted to combine it with Ophiocoma erinaceus. The two are,
however, distinguished by the large, central disk scales of the latter.

Specimens in the collection: One fairly large, wet-preserved specimen  fromj
Shingle Island in the Gulf of Manaar, collected in 1925, is represented in the Museum’s
Reference Collection.

The specimen has three of its arms intact, while the other two are broken and
detached nearly at their base. The specimen is dark purplish brown above aund pale
greyish white or dirty white below. The spines at the sides of the arms are very
thick, smooth, fairly short, stiff and close set. The upper surface of the digk is covered
with closeset granules. The mouth aperture on the oral side is small and sbar-shaped.
The mouth is surrounded by very small, whitish, mouth papillae.

Measurements : Diameter of the disk : 24 mm.,
Length of the arm : 180 mm.
Width of the arm
(including the spines) : 12 mm.

Family OPHIODERMATIDAE

As in the preceding family (Ophiocomidae), the disk scalation is comcealed on
both sides by closely set granules in this family (Ophiodermatidae) also. There arg
numerous oral papillae in & continnous series ; tooth papillae are wanting and the
teeth ocour in a single row. The arms appesl smooth, ag the arm spines are small and
typically closely appressed o the sides of the arms.

257-1—32
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Two genera of this family are represented in the Museuwm Collection, namely,
Ophiarachnelle and Pectinura, the former by one species and the latter by two gpecies.
The genus Ophiarachnells is closely related o the genus Peclinure and resembles the
Ratter very much, but may be readily distinguished from it by the buccal shields being
naked, while in Pectinura the buccal shields are covered with granules. '

Genus Ophiarachnells Muller and Troschel.

The disk is granulated completely or with the exception of the naked radial
shields and sometimes solitary naked scales. The mouth shields are divided along the
bhorizgontal line into an adoral larger section and an aboral smaller section. Between
these and the mcuth papillae, the granulation of the disk is continued. The mouth
beusrs only the mouth papiilae, but there are no tooth papillae on the small teeth. It
is this character which distinguisheg this genus from the genus Ophiocoma. The
buccal shields are naked. Two genital clefts are present in every interbrachial area
(interradius). Fapillae or spines are present on the sides of the arms and scales at the

tentacle pores.

A single species, Ophierachnells infernalis (more familiarly known to authors as
Pectinura infernalis) is represented in the Museum Collection.

Ophiarachnella infernalis (Muller and Troschel),
FirevrEs 99 and 100,

Ophiarachna nfernalis, Muller & Troschel, System der Asteriden, 1842, p. 105,
Ophiarachnae infernalis, Ljungmann, Ophiurcidea viventa huo usque cognita, Ofy.
K. Vet. Akad., Forh., Vol. 23, 1866, p. 305,

Pectinurg infernglis, Lutken, Additamenta ad historiam Ophiuridarum, Vo, 111,
1869, p. 15,

Pectinura infernalis, Martens, Die Ophiuriden des Indisches Oceans, Arch. fur
Nat., Vol. XXXVIII, 1870, p. 245,

Pectinura infernalis, Lyman, Ophiuridae and Astrophytonidae, Bull. Mus. Comp.
Zoology, Vol, III, No. 10, Cambridge, 1874, p. 222
pl. vii, Gg. 1 !

Pectinura infernalis, Lyman, ‘“Challenger’” Reports, Ophiuroidea, 1882, p. 17.

Pectinura infernalis, Bell, Echinodermata, in the Report on the Zoological
Collections of -‘Alert™, 188+, p. 134, pl. viii, fig. B

Pectinura infernalis, Brock, Die Ophiurin-fauna des und. Archipels, Zeit., fur
Wiss, Zool,, Vol. XXXVII, 1888 p. 471.

Pectinwra infernalis, Loriol, P. de, Echinodermes de la baie o’ Amboine, Rev,
Suisse Zool., Vol. I, 1893, p. 397, ?

Pectinura infernalis, Koehler, R., Siboga-Expeditio, “Ophiures ~ Littorales”,
XLVDb (—live. XXI), 1905, p. 7, pl. i, figs. 1, 2 and 3.

Pectinnra infernalis, Koehler, R., Revision des Ophirues du Museum d*
Histoire Naturelle, Bulletin Scientifique, Vol. 44
1907, p. 285. ' g

Pectinura infernalis, Clark, HL., “Some Japanese and East Indian Echinod v
Bull. Mus. Comp. Zool.. Vol. 51, No. 11, ellmsﬂost
P 289, »
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Pectinura infernalis, Koehler, R., <“Asteries et Ophiures des iles Arn et Kei”,
Abh. Senckenb. Naturf. Gesells,, Vol. 33, 1910,
p. 289.

Pectinurg infernalis, Mac Intosh, Donald C., The Marine Fauna of the Mergui
Archipelago”, “The Ophiuroides’, Edinburgh Proc.
Roy. Phys. Soec., Vol. 18, 1811, p. 157.

Ophiarachnella infernalis, Clark, H.I.., “Notes on som~ Australian and Indo-Pacifio
Echinoderms”, Bull. Mus. Comp. Zool, Vol
52, No. 7, 1909, p. 124.

Ophiarachnella infernalis, Clark, H.L,, “Catalogue of recent Ophiurans”, Mem.

Mus. Comp. Zool.,, Vol. 25, No. 4, Cambridge,
1915, p. 305.

Ophiarachnella infernalis, Matsamoto, “A Monograph of Japanese Ophiuroidea
arranged according to a new classification’ Journal
of the College of Science, Vol. 38, art 2,
Tokyo, 1917, p. 324,

Ophiarachnelly infernalis, Koehler, R., “Ophivrans of the Philippine Seas and
Adjacent Waters”, Bull. United States National
Museum, 100, Vol, 5, 1922, p. 341,

Tle disk is covered, under itg granulation, with coarse scales or swollen plates.
There are no pores between the under arm plates. The radial shields are naked, as
also some other disk plates. There are nine arm spines.

I'he ratio of the disk to the arms is as 1 : 4. The oral shields are three-cornered
and heart-shaped. The smaller shield on the aboral margin is in the form of a half .
circte. The papillae on the margin are soft, eight abt each margin. The teeth in the
mouth are cub off across, the sharp point being fowards the inner side. In the depthy
of the mouth groove towards either side of the teeth column. is found a spine-like
papilla, The disk is covered with scales, but the scales are covered with fine granules
with the exception of a few flat scales which are arranged in a definite pattern : i.e.,
+wo of them occur as radial shields between which are three more smaller smooth scales
arranged in the form of a trisngle, the apex of the triangle pointing fowards the
centre. A similar smoofth scale is found at the disk margin befween two arms, The
regt of tho scales are small. The dorgal shields of the arms have convex, aboral, lateral
angles, and are very slightly broader than long. The shields on the oral side have a
convex aboral margin, & prominent, greatly developed, lateral margin and two adoral
margins, which converge mto a blunt, truncated angle. On $he lateral shields of the
arms are found 8 to 9 pointed papillae, which reach half way up fto the next shield,
and after the tip of the arms, their number decreases. Two scales are present at each
tentacle pore, or which the outer one is smaller.

The colour in life is yellowish brown. Narrow dark horizontal stripes are present
on the arms, between which are four shields.

Koehler (loc. cit., 1905) commenting on the specimens of thig species examined
by him in the Biboga Expedition’s Collections reports that they perfectly conform fo
the description of the typical species, originally furnished by Muller and Troschel.
‘However, he adds the following remarks regarding certain details :

The contours of the radial shield, as well as those on the plates of the dorsal
surface of the disk, which the granules do not cover, are very distinet. The radial
shields are reniform or oval; the fthree plates interlaced between the shields of each
pair are unequal, the median being larger than the other two. The shields are very
close together {crowded), towards the periphery of the disk, The marginal inter-radial
plate is always very distinet ; the granules of the disk are very fine.

257-1-=324



252

The buccal shields are triangular, a little longer than broad, with the angles
rounded. The supplementary plates, contiguous with the shields are small and sepni-
circular, The adoral plates are triangular and their summit forms a sharp angle.

The first two branchial dorsal plates are situated in the hollow cleft of the arms.
The subsequent plates are not very large, and their external angles are slightly rounded.

The lateral plates, very well developed, carry at the base of the arms, eight and
sometimes nine spiny branchiae, which do not reach the middle of the plate.

A drawing of this species furnished by Lyman represents the dorsal face of the
disk, without granules. Bell (loc. c¢it., 1884) has also published a diagram of the
dorsal surface of this species. According to this author, the three plates in triangle
which separabe the two radial shields of each pair are nob slways quite distinct. Koehler,
however, doubts whether this species figured and described by Bell may not be Pectinura
similiaris, rather than Pectinurg infernalis,

This species is widely distributed in the Indo-Pacific Region and bas been recorded
from the Japanese Beas, Philippine Seas and adjacent waters, the Mergui Archipelago,
the Indian Ocean and the East Coast of India.

Specimens in the collection.—One wet-pregerved specimen, in a fairly good
condition, i represented in the Museum’s Reference Collection. Locality : Rames-

waram Island, Gulf of Manaar,

The specimen is pale on the ventral side, almost whitish, with the arms distinctly
cross-banded with brown. The mouth aperture is gtar-shaped. The spines on the sides
of the arms are minute. The aboral side is brownish. the cross bands on the arms
being darker brown. The disk is more or less pentagonal, flattened and granulated on
the aboral side. The interbrachial spaces are fairly wide.

Messurements : Diameter of disk : 10 mm.
Length of the arm : 32 mm.
Interbrachial space on the aboral surface : 5 mm.

Genus Pectinura Forbes,

The disk i granulated. Teeth and, numerous even, close-set mouth papillae are
present, but there are no tooth papillae. The spines are smooth, shorter than the arm
joints, numerous (5 ~ 15). The tentacles are rarely one, ususlly two in number, in
which case the upper one overlaps the base of the lowest arm spine. An indentation
is present in the back of the disk at the base of each arm. A supplementary plate is
present just outside the true mouth shield. Two genital openings are present in each.
interbrachial epace.

The diek is enclosed by a coab of stout, imbricated scales snd strong radial shields.
The genital plates, thick and rather wide, are attached to short, stout, genital scales.
The mouth frames and jaws are strong and finely curved and bear three thick peristo-
finis} pistes of which two form an sngle, whose opening ontward iz wedged by the
third. The srm bones are of a high type, having thin wings, and the umbo, articula-
ting peg and other subordinate parts are well marked.

The genus Pectinure is distinguished from the closely related genus Ophiopeza
only by having a supplementary plate onteide the mouth shield, and both are distingui-
shed from Ophiure by the minor anatomical character in this last genus (Ophiura)
that, by a partial adhesion of the edges of the genital openings, each one is divided
into two. The skeleton is more or less gimilar in these three genera.
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Two species, Pectinura conspicus and Pectinura intermedia, are represented in
the Museum Coilection. The former is a deep sea form, attaining a very large size,
snd is distinguished from the latter by the disk being very strongly hollowed or deeply
cleft or incised at the bases of the arms. The former species is referred by some
suthors to the genus Bathypectinura, bub since the differences between Bathypeclinura
and the typical Pectinure are not very well marked and significant, except for the fachk
that Bathypectinura includes the deep sea species of Peclinura, it has been decided to
retain the better known snd more familiar generic name Pectinura instead of Bathy-
pectinura for assigning the species comspicua in the present account.

Pectinura conspicua Koehler.
Figure 101.
Pectinura conspicua, Koehler R., Annales des Sciences Naturelles, Zoologie,
8th Series, Vol. VI, 1897, p. 322, pl. vi, figs. 36 and37.

Pectinura conspicua, Koehler, R., “An Account of the Deep Sea Ophiuroidea.
collested by the R. I-M.S. Ship <“Investigator”,
Calcutta, 1899, p. 37, pl. ii, fig. 14 and 15,

Pectinura couspicua, Koehler, R., Ophiures de I’Expedition, du Siboga, pt. 1,
Ophiures de mer profonde, Leiden, 1904, p.9, pl i,
fig. L

Pectinura modesta, Koehler, R., Ibid., 1904, p. 7, pl. ii, figs. 4-8,

Pectinura cata, Koehler, R., Resultats Scientifiques de la Campane du Cauden
dan le golfe de Gascogne, Echinodermes, Lyon, 1908, p. 7,
pl. i, figs. 1-3.

Pectinnra elata, Koehler, R., Revision des Ophiures du Museum d‘Histoire
Naturelle, Bulletin Scientifique, Vol. 44, 1907, p. 249, pl. 18,
figs. 1 - 3.

Pectinura clata, Koehler, -R., Ophiures Resultats Scientifiques des Campagnes du
Travailleur et - du Talisman, Vol. 8, 1907, p. 284,

Bathypectinura conspicus, Clark, H.L,., Notes on some Australian and Indo-Pacific
Echinoderms, Bull. Mus. Comp. Zool, Vol. 52,
No. 7, 1907 p. 130.

Bathypectinura modesta, Clark, H.L., Ibid., 1909, p. 130.
. Bathypectinurag elata, Clark, H.L., Ibid., 1909, p. 130,

'Bathypeﬂtmw a comspicua, Clark, H.L., Catalogue of Recent Ophiurans, Mem,
Mus. comp. Zool., Vol. 25, No. 4, Cambridge,
1915, p. 306.

Bathypectinura modesta, Clark, HL., Tbid., 1915, p. 307.
Bathypectinura elata, Clark, H.L., Ibid., 1915, p. 306.

Pectinura heros, Clark, H. L,, Ibid., 1909, p. 130,

Bathypectinura heors, Clark, H. L., Ibid.,. 1915, p. 307; 1909, p. 130.

Pectinura tessellate, Lyman, ‘“‘Report on the Ophiuroidea”, Results of the
Dredgings of the Blake, Bull. Mus. Comp. Zool., Val.
10, 1883, p. 230, pl. 3, figs. 1-3.

Bathypectinura gotor, Clark, H.L., Ibid. 1909, p, 130.

Bathypectinura tessellgfa, Clark, H. L., Ibid., 1915, p. 306 ; 1908, p. 130,
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Bathypectinura gotoi, Ma‘sumoto, *“A new classification of the Ophiurcidea’, Proe.
Acad. Nat. Sciences Philadelphia, 1915, p. 37.

Bat.ypectinure gotoi, Clark, H.L., Ibid,, 1815, p, 326,

Batlypectinura conspicun, Koehler, R., “Ophiurans of the Fhilippires and
Adjacent Waters”, Bull. United States National
Museum, 100, Vol. 5, 1622 p, 842.

This species 1s regarded as one of the largest species known, among the Ophiu-
rords. In the wmajority of the specimens, the diameter of the disk exceeds 35 mm.
and in some it attains a diameter of even 40 mm. The length of the arm ranges from 18
to 20 centimetres. Their width at the base is about 6 mm.

The disk is fattened, pentagonal, and even slightly excavated in the interbrachial
spaces. It is very strongly hollowed (i.e., deeply cut or incised) at the base of the
arms. The dorsal face iz uniformly covered with fine and serrated granules. When
these granules are detached, the plates underneath may be seen. These plates are small,
narrow and 1mbricated. The peripheral plates are a little larger than the others, and
parficularly one plate at the middle of the interbrachial space toward: the border of the
disk is much longer than its neighbours and this plate always rewmains naked. Outside
it, thers are a few ofher small, naked plates. The radial shields, which are also naked,
are regularly oval; their length is less than a third of the radius of the disk; they are
largely separated. Belween each pair of radial shields, the disk bears a radial depression
which ig continued np to the centre.

Tle ventral surface is covered in the interbrachial spaces with granules identical
to those of the dorsal surface, bub less serrated and the plates underneath could be
distinguished easily.

The buccal shields are sufficiently large, triangular, broader than long, with a
proximal angle bounded by two slightly concave sides and a rounded distal border
The lateral angles are evenly rounded. The snpernumerary plate which is found out-
side is small and semi-circular. These shields are completely naked. The adoral plates
‘are very much elongated, strongly narrowed in their interval region which is covered
with granules, widened at their external extremity which is naked. The oral plates
are low (flat) and small, evenly covered with granulation. The buccal papillae ard
8ix or seven in number on each side. The exteriormost one is very large and
broad; the two succeeding ones are also long and wide. with their free margin rounded:
the others are conical and pointed. The odd terminal papilla is large and conical.

The first dorsal brachial plates, numbering four generally, which are contained in the
hollow cleft of the arms are smaller than the others, which are large, quadrangular, very
much broader thar long: the lateral borders are slightly divergent and the two wide
margions are straight, These plates cover the entire dorsal surface of the arms which do
not reach the lateral plates, They are very strong and very high, carinated (or keeled),
and of such a form: that the section of the arm has the shape of a triangle.

The first brachial wentral plate is small, trapezoidal with a proximal border rounded
and broad, a narrow distal border and concave laleral borders. The other plates, wider
#han long, have & prozimal narrow side, two lateral divergent sides excavated by the
tentancular pores and & distal border very broad and concave.

The lateral plates are small, developed solely on the ventral side; they carry three
spines (and often four on the first ten plates), larger than half of the plate, narrow and
pointed. '

The tentacular pores are furnished with a jarge, rounded scale; there frequently
occurs two tentacular scales on the first pair and sometimes even on the second pair.
Besides, there are generally five pairs of fine pores between the ventral brachial plates.
This dosz not appesr to be absolutely constant and certain. .
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Thig species is a very variable form and the considerable variattons in this species
accounts for the various synonymous names for this species, such as Peclinura elata
P, modesta, P. heros and P. tessellate. :

The type specimens of this species examined by Koehler in the Investigator Collee-
tion are from the deits of the Godavary in India ac a depth of 110 fathoms. The principal
vharacters of the species are the very large eize, the diameter of the disk reaching 40 mm.,
the shape of the mouth shields which are a little broader than long, the number of the arm
8pines which are at least four, decreasing to three at a little distance from the arm base,
the occurrence of numerons pores between the under arm plates at the base of the arms,
and the presence of 'a large tentacle scale.

,This species has a very vast geographical range of distribution, for it occurs in all the
three great Oceans—the Atlantic, the Indian and the Pacific. Its bathymetric range is
slse rather great, since the extreme limits of the depths ab which it has been collected
ars 893 metrea (215 fathoms) and 335 metres (183 fathoms) on the one hand and 2,503
metres (1,375 fathoms) on the other.

Specimens in the collection.—Four spirit-preserved specimens from the Bay of
Bengal, are represented in the Museum’s Refersnce Collection. In addition to these,
there is one wet-preserved specimen from the Bay of Bengal, mounted and exhibited in

the Gallery.

The specimens are fairly large. pale creamy white in colour (in alcohol). The disk ‘s
large and in the form of a flabtened, pentagonal body, with the interbrachial spaces
wide and somewhat inwardly indented. The arms are long. slender, narrowed and poinfed
towards the tip, The arms are somewhat laterally compressed, and more or less triangu-
lar in cross-section, their upper margin forming a more or less sharply angular edge.
The radial shields are conspicuous, bub the spines at the sides of the lower surface of
the arms are very small and reduced, and in & view from above, the spines appear to be
practically absent, The aboral side of the disk is almost smooth, with radial depressions
extending from the centre towards the bases of the arms. On the oral side, the mouth
appesrs as a star-shaped aperture in the centre and there are deep, slit-like depressions
on either side of the bases of the arms extending mwards from the edge of the disk to

the centre of the disk.
The specimens aré in & very fragile condition in the spirit reference collection, and
the slender arms break off at the slightest touch.

Meagsurements : Diameter of the digk: 32 mm,
Interbrachial space (i.e., distance between bages of two adjacent
armg: 16 mm. -
Length of the arm: 130 mm.
Thickness of the arm: 5 mm.

Pectinura intermedia Bell.

Faure 102,
Bell, F.J., “Report ona Collection of Echinoderms made

at Tuticorin by Edgar Thurston”, Proe. Zool. Soe.
London, 1888, p, 386.

Pectinura intermedia,

This species can be included in the same group of genera of Peclinura lwhich includes
P. gorgonia, P. marmoratae and P. stellate of Liyman’s arrangement; for it has the d1gk
covered under its granulation with coarse scales and there are pores betweep the flrsb
and second arm plates; bub the disk is flat, with the arm compressed from time to time

and keeled superiorly, while there eight arm spines.
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The radial shields are naked, of moderate gize, rather irregularly elliptical in form;
the rest of the disk is covered superiorly by a coarse granulation, beneath which -ars plated
of fair size. The arms arel widest at their insertion to the disk, and are distinetly carinated;
accessory mouth shields are of fair size; pores are present between the first and second .
erm plates only; near the base of the arms there are eight spines; the upper arm plated
are nof broken. Eighteen mouth papillae are present, the outermost on either side being
.muisll; itg neighbour is the largest of the series. There are four teeth. The mouth shields -
are irregularly hexagonal, the adora] edge being the shortest. The accessory mouth shielda
are irregularly semi-circular in form. The side mouth shields tend to be of the form of an,
equilateral triangle. The granulated space between the mouth papillae and the mouth
shield is well marked. ) o

The lower arm plates at firsb are wider than long; further out they become unequally
hexagonal, owing to the encroachment of the wide plates on the adoral edge. The upver
~arm plates, near the edge of the disk, are quife three times as wide as they are long;
_further out their adoral edge becomes encroached ecn, and overlapped by, the side plates;
“the carination is beat marked on the proximal half of the arm. While there are eight arm
apines near the base, there are only six some distance away from the base; the spines
.are always delicate and short; the two lowest are a little longer than the rest; but they

are never as long as the side arm-plate. Two tentacle scales are present,

The disk, abave, is of a brownish colour, with yellowish patches and black dots; the
radial shields are lighfer, as is also the oral surface. The arms are banded lighter and
darker, in sets of four or five; in the case of the darker bands the most proximal and. the -
most distal plates are a good deal darker than the intermediate three. :

~ In an average adult specimen of this species, the diameter of the disk is about 16 to
18 mm., the length of the arm about 75 mm. from the edge of the disk, the width of .
the arm at the disk about 4 to 3.5 mm., and the height of the arm about 8.5 mm.

This species nas been recorded by Bell from Tauticorin and was reported in a collec-
‘tion of Echinoderms made by Edgar Thurston, former Superintendent of the Madrag
- Government Mussam, from Tuticorin on the Bast Coast of South India.

Specimens in the collection.—One dry- preserved specimen of this species, collected
at Pamban in the Gulf of Manaar, is exhibited in the Gallery collestion of Echinoderms
in this Museum. -

The specimen is uniformly dull brownish. ‘lie disk is pentagonal, with the arms
arising ab the anglee of the pentagonal disk. [he arms are slender, long, tapering and
pointed ab the extreinity. The upper surface of the disk is granular and bears two large
oval plates near the margin ab the base of each srm. The radial overlapping shields on
the arms are conspicucus and the lateral shields on either side of the central plates are
also prominent. The spines at the sides of the arms are small, short and inconspicuous and
are seen only towards the basal part of the arms in the present specimen, The upper -
surface of the disk is quite flattened. '

Measurements : Diameter of the disk: 18 mm.
Length of the arm: 60 mm.
‘Width of the arm at the bage: § mm.

ORDER EURYALAE

This Order includes the forms commonly known as the Basket stars. The arms aze
often slightly or greatly branched and are long and flexible and are even capable of
coiling around objects or rolling up in a verbical plane; the arms can twist and turn to
grip objects. The body is generally covered with naked or granulated skin and mostly
Nlacks definite scaiee or shields except for the radial shields that are long and radiate from
‘the central part of the disk to its periphery and may be smooth or spiny. The disk may



Fig. 86. Amphioplus gravelyi (James).
{Dorsal view) { x4,



Fig. 87. Ophiactis savignyi (Muller and Troschel).
(Dorsal view).
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Fig. 88, Ophiothrix hirsuta (Muller and Troschel).
{Dorsal view) ( x13).



Fig. 89. Ophjothrix koreana (Duncan).
(Dorsal view) { X3).
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Fig. 90. Ophiothrix koreana (Duncan}.
{Ventral view) (X 3).
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Fig. 91. Ophiothrix aspidota Muller and Troschel.
(Dorsal view) (x 1}).



SRR

I X

] U, g
/:

I S 72 N

et
G

AL ..ﬁ—
i

",

AR

" &};r)- ;

i
S

> N

Fig. 92, Ophiothrix aspidota Muller and Troschel.

(Ventral view) (x 1}).
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Fig. 93. Ophiothrix galatheae (Lutken).
(Dorsal view) (x1}).



Fig. 94. Ophiothrix galatheae (Lutken). (Ventral view} (x13).

Fig. 95. Ophiothela danae (Verrill). (Dorsal view)} {x4).



Fig. 96. Ophiocnemis marmorata (Muller and TFroschel).
(Dorsal view) {X1}).



Fig. 97. Ophiocnemis marmorata (Muller and Troschel).
(Ventral view) ( X 13).
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Fig. 99, Ophiarachnella infernalis (Muller and Troschel).
(Dorsal view) (X 2).



Fig. 100, Ophiarachnella infernaiis (Muller and Troschel).
{Ventral view) (Xx2).



Fig. 101, Pectinura conspicua {Koehler).
(Dorsal view).



" Fig, 102. Pectinura intermedia (Belt).
{Dorsal view).



IFig. 103. Gorgonocephalys laevigatus (Kochler).
{The Basket Star: General View).
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be very large, often reaching a diameter of 10 centimetres especially in the family
Gorgonocephalidae. The short arm spines, displaced towards the ventral surface of the
arms and directed dovuward, are often transformed into hooks or spiny clubs, The-
bursal slite are generally short and the bursae tend to fuse internally to form large spaces.
A madreporite may be present in each interradius in keeping with the increased number
of stone canals and related structures. The members of this order are mostly inhabitants.
of deep waters and are hence known chiefly from collections dredged from the seas.

A singls species belonging to the genus Gorgonocephalus (Gorgonocephalus laevi-
gaius), included in the family Gorgonocephalidae, is represented in the Museum Collection.

Family GORGONOCEPHALIDAE,

This family includes the largest and most Yypical members of the Order of Baskeb
stars. The disk is large and covered with a naked or granulated or tuberculated skin thab
does not conceul the long, bar-like radial shiclds often ornamented with spines or fuber-
‘cles. Oral papillae, tooth papillae and teeth form a continunous series of small, spine-like-
projectioas. The armos are very long, simple or slightly or greatly branched and much coiled.
vertically., There are nc irue sboral arm shields, but these are- often represented eithey
along the whole arme or on their distal parts by ‘ransverse bands of hook-bearing granu'es-
snd hence the arms have an annulated appearance when viewed from the aboral side,
Listeral and oral arm shields are present. There may be a single madreporite or one in

each interradins.

Genus Gorgonocephalus Leach.

This is one of the best known genera of the family Gorgonocephalidae, and includes.
some of the typical species of basket stars. The disk is thick and inclined to be cirenlar,
and together with the srins, is covered by a thick skin. The arms are narrow ab their base-
and branching by a scries of not numerous forks, having between them long, unequal
shafts. The radial shields are long and bar-like, composed of overlapping, soldered plates,
and extending nearly or quite to the centre of the disk, thus forming more or less elevated,
radiating ribs, The murgin of the disk and inner angle of the interbrachial spaces are
srengthened by irregidar horizontal rows of . plates. Teeth, tooth papillae and mouth
pepillae are sll similar and spiniform. No true arm spines are present, but the outer
branches have spiniform tentacle scales which, with the tentacles, are found quite e
the base of the arm. Both the finer twigs and smaller branches of the arms are ringed
with double lines of grains bearing microscipic hooks. The side arm plates are confined
- %o the under surface and 'nwer sides of the arms. On the small branches the under arm
plates are divided in three pieces, which increase in number towards the base of the

arm, and there forta an irregular pavement.

The upper arm plates are represented by nummnerous thin, irregular plates, forming
a mossic. Two genital openings are present at the outer cormers of the interbrachial

apaces.

Gorgonacephalus laevigatus Kosehler,
Figuen 103.

Gorgonoeephalus laesmigatus, Koehler, R., Echinoderms recuilles par 1" Investis
_ gator” dans 1’Qoean Indien, 1, Les Ophiures
de mer profonde, Annales des Beiences Natte
relles, Zoologie, Huitieme series, Vol. IV;
1897, pp. 277 - 372; pl. v—ix: p. 365; pl.ix;
figs, 78 & 70.

257-1—33
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Gorgonocephalus lgevigutus, Koehler, R., An Account of the Derp Sea Ophiurcidea
collected by the R. I. M. S. Sh.p “Investigator,”’
Indian Museum, Calouwta, 1899, p. 71, pl. xii,
fig. 97; pl. xiv, fig. 99.

The disk is deeply excavated in the interradial spaces. The dorsal surface is coverad
‘by a thin, transparent integument, soft and perfectly smocth, presenting neither spines
wor granules of any sort, and devoid of all calcareous deosits. The radial shields appear
neatly through the transparency, under the integument, which remains smooth. One
‘recognizes easily on the surface of these ribs, the rounded strae corresponding to the
lines of geparation of the successive calcareous deposits. 'These shields are very long and
narrow relatively to their length; they are a little thicker in the proximal half than in the
distal part. The periphersl extremity of each shiell is widened and flattened and forms
8 semicircle articalating with the extremity of tie corresponding genital plate which
{forms equally a senncircie. '

The ventral sarface of the disk, in the interbrachial spaces, is covered, like the
-dorsal surface, by a thm and smooth integument (skin). The genital slits are very mmuch
-elongated, their lensih ranging up to 15 millimeires; they are equally very wide.

The footh papillae (dental papillae} and the teeth have the same form and not
-distinguishable from each other: they are elongated, spiniform, and disposed very closa
to each other in several vertical series. The mouth papillae are also spiniform, but mnaller
than the preceding, separated from eacl other, forming a small, irregular group of three
or four papillae on each side. :

The arms are very wide at the base. The ventral surface is concave, especially (n
‘the primary ramifications; the dorsal face is very convex and a longitudinal furrow or
groove extends throaghout its length. It remnins even visible on the ramifications
{branchings) of the sixth order, The successive hcanches {(or segments) are separated oy
-wide intervals, with unduiated contours. On each segment, a double row of fairly regular,
‘rounded granulations may be distinguished, which are contignous and slightly protn-
berent and promuneant. These granulations together form a band which is also as wide as
“the space which scparates two neighbouring bands.

The ventral fave of the arms is entirely smo>ih. The three or four primary pairs of
Lores are devoid of papillae; the two or three succeeding pairs possess a single one,
then the succeeding ones have two. On the branches which follow the second bifurcation
there are invariabiv tlree such papillae. These papillae are elongated, cylindrical, wibh
tiunt extremity. The points which bound the central calcareous network generally appear
%o become visible only afler treatment with caustic potash.

The species Gorgonocephalus laevigatus is characterized especially by the interradial
‘spaces being strongly excavated (or hollowed out), by the developmient of the genital slits,
%:d by the complele aosence of all ornamentation on the dorsal face of the disk, By this
‘laet character it approaches a variety of the species Gorgonocephalus eucnemis described
by Danielssen and Foren under the name of G. Malmgreni and of which the digk is almost
smooth, bub it differs in ail the other characters indicated ahove.

Koehler (loc. cit., 1899) has recorded this species from the following localities :
Trincomale : Long &1° 17 feet 45 inches, Lat. N. 8° 40 feet 10 inches. Depth 200-350
fathoms. One specimen from this loeality, examined by Koehler, is reported to be in a
zery good condition (Dismeter of the disk: 47 mm.). Colombe, Ceylon, at a depth of
149-400 fathoms; one specimen has been reported from this locality, but in a very bad
sondition. (Diameter of the disk: 33 mm.).

. Specimens in the collection.—One large specimen of ‘‘basket star’ of this spegies,
Yreserved in formalin, ia contained in the Museum’s Reference Collection. Locality :

From off Nagapattinam, Thanjavur District, collected in 1930.
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The ‘specimen is pale creamy white, with the armg very wide at the base. The arms.
are repeatedly branched and encircled by distinct annular rings (ribs).

The branchinu of ine arms proceeds in a iree-like manner nuntil the final branches at
The extremities are extremely fine, slender, curled and tendril-like.

The specimen is fragile and brittle and the distal portions of the branched arms tend
to break ofi at v~ slightesi touch,

Meagurements :
Overail diarneber of the entire specimen: 200 mm.
Length of the basal part of the arm (from the base up . the primary ramifi--
cation: 52 mm,

Thickness {or width) of the basal portion of the arms: 9 mm.

Ly
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purpures, Echinaster e e . e - .. .27

purpures, Othilia .. .. .. .. .. .. .. .. 216 217
purpureus, Echinaster .. . .. .o - . .. 8,218,217

3

quadrangularis, Colochirus . .. . . .. 85,36, 37
quadrangularis, Colochirus s, str. . .- - R i
quadrangularis, Holothuria - .. .. .. .. 36
guadrangularis, Pentacta .. . . - . .. 4,35 36

radiata, Astropygs .. . . . . o . .. 5,69 70, 72
radiata, Cidaris .. . .. . .. - .. .. 69
rarispinus, Clypesster .. .. . S . .. 6, 111, 115, 116

Recent .. ‘e ‘e . - .o . .. . .. 14

recta, Synapta . cet . .- . .i* .. 5,066,807, 68,
regalis, Anthenea .. - .. .. .. - e .. 1, 175, 176
Regu lar Echinoids .. e . . e LS .0 68, 77
Regularia .. . .. . . . v’ .t .. 83,5 88
Regular Sea Urching .. .. .. . O .. 68
Reinhardti, Ophiactis- et .. . T e .. 227, 229
reinhardti, Oreaster = ..> .. _— L.t L. 197, 198
reinhardti, pentaceros L s e e w'l .. 198

relicta, Amphijura .. .- .. - .- T .. 225
relictus, Amphioplus .- .. . . . .. 225
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relictus, Ophiophragmus

reticulatus, Oreaster
rhodopeplus, Persephonaster
Rhopia '

rigida, Thyone

robillardi, Gymnechinua v
rosaceus, Clypeaster -~ .. -

rogtratum, Laganum
rubra, Peronella =, <
rudis; Anthenea ..
Rullandi, Peronella ..
Rumphii, Tetrodiscus

gaceils, Stolus

sacella, Thyone .. .
gacellus, Stolus .. -

sacellus, Thyone

Baisseti, Clypeaster .. .-
Salenidae .
Salmacis - .. .. ..
sand dollars

Sand Dollars

sarasini, Anseropoda
sarasini, Palmipes

savignyi, Luidia ‘e

savignyi, Ophiactis

Savignyi, Ophiactis ..
sc'é.}")ra, Holothuria
scolopendrina, Ophiocoms .
scolopemdrina, Ophiura ..
scoparius, Astropecten

B cutella ae -
Scutellidee .. -
soutiformis, Clypeaster ..
Scytaster . . -
sea buiscuits ..~ oo
Bea Buiscuits -

3 T

#ea cucumbers -
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224, 225, 226
195
7, 167, 222
206, 217
28, 29

6, 96, 97

112

125

127

7, 175, 179
127

132

28
28
28

28, 29, 30, 31
40

112

74

5, 80, 81

68, 118, 130

110

8, 214

214, 215

7, 171, 172, 174,

8, 227, 228, 299,

237, 229

4, 41, 53, 54
9, 246, 247
246
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125

6,110, 130
118
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110
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Sea Cucumbers . ..

sea lilies -
Sea Liliesa . -
sea stoy e
8ea Star L .
seq slars - -
Sea Stars et e
sea wrching ..o .-
Sea Urching .. . o
appositus, Echinaster
serpent stars .. ..
sexradia, Ophiactis

sexradia, Ophiolepis
sexradiata, Ophiactis

stmilaris, Pectinura
Solaster . -
Spatangidae .. -
Spatangoidp .. '
Spatangids ... ..
Spatangoids .. : ..
sphaercides, Salmacia

spiculata, Ophiothrix

apinosa, Mairodira subulata,’var,
Spinulosa w e
Sporadipoda
squamulosus, Stellaster

starfish - -

Starfish - -

starfishes - -

stenzapis, Amphioplus

sternalis, Brissus (Metalia)

sternalis, Metalia. ..
sternalis, Spatangus

Stereoderma -
Stellaster -
stollata, Pectinura .,
stollata, Peronella .
Stelleroiden . -
Btichaster . -
8:ichasteridae -
Stichopoda -
Stichopodidae’ =
Stichopus ~ ~

1
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3, 14
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8,13
153, 203
- 203, _

13, 174, 219, 229

.. 3,14,174,180 '

[13,14, 68

3, 14

217.

223

227, 229

227

229

253

207

6, 141, 144

6, 106, 140, 148
133

140, 141, 144
82

238

206

8, 153, 207

25

188

153, 187, 193
173, 193

14

229

149

7,149, 150, 153
149

30

7, 153, 174, 193

127
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4, 41, 01
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Stolus .e . -

Btomopneustes el me
Stomopneustida® . ..
striata, 8ynapta .. .

strigata, Peronella .. -

8triodonta .. - -
Strongylosentrotidae -

Stronggyloventrotus - .0 ..
" subcarinats, Lovenia .-
subcoeruleus (Tripnoustes)
subulata, Metrodira
subulatus, 8cytaster

Sun Star .- e
Synapta . . -
8ynapta sp. .
Synaptidae . -

FTommepleures - .e
Temnopleuridae -
Temneplouringe -
tenera, Orculs -
tenuissima, Holothuria
senuigsimus, Echinodiscus
tessellata, Bathypectinura
fessellata, Pectinura
tostudinarivs, Echinanthus
thurstoni, Oreaster ..
Thyca

Thyone - e

toreumatica, Cidaris

toroumaticus, Temmopleures

Toxopneustes

Texopneustidae - -

trepang e .
Trigonocidaringe -
Tripneustes - -
Trochostoma - -
Tropiometra - -
Tropiometride - -

Tropiometridae .= .. -

truncata, Ibphophoral -

[
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-
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sruncatus, Echinodiscus bisperforatus, var
tuberculata, Anthenea
typica, Actinocucumia .s
typus, Linckia . - -

vagabunda, Holothuria .. -

Valvata
variabilis, Ophiothrix - -
variegata, Cidaris. .. -
variegata, Hipponoe .
variolaris, Echinus .. . -
variolaris, Stomopneustes ., e .o

violaceus (Tripneustes) .. . -
virens, Ophisctis .. - .
virescens, Ophiactis —
virgulata, Salmacis .. - ~

vebra, Astropecten .. -
Zoroaster - - - -
Zoroasteridae - -
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8, 140
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For the trade terms, the Director of Musenws, Government Museum, Madras, should be addressad,

Rates
after
Number  Number allowing
Volume and number. Description. of af Price. 25 per
pages. plates. cent
discount
Jfor book-
sellersonly.
(1) 2 (3) (4) %) (OF
Rs. P, rRs. P
Natyral History Section,
tVol. 1, No. 1,1927.  The Littoral Fauna of Krusadai island in the 196 26 8§ 00 6 00
Gulf of Mannar, with appendices on the
vertebrates and plants. By various authors.
tVol. I, No. 2, PartI, Supplement to the Littoral Fauna of Krusadai 79 1 2 00 1 50
1933. Island in the Gulf of Mannar—Polychaeta
by P. Fauvel, Pycnogonida by B. Sundara
Raj, and Alpheidae byF, H. Gravely.
{Vol. I, No. 2, Part2, Three Speces of Alcyonaria. By Sydney J. 9 Nil. D 25 0 19
1931, Hickson, F.R.s. {with three text figures,
tVol.I, No.2,Part3, Scyphomedusae of Krusadai Island by 9 1 0 50 0 38
1936, M. G. K. Menon, M.A. '
tVo. I, No. 2, Part 4.  Supplement to the Littoral Fauna of Krusadai 58 9 1 87 1 4
1937, Island in the Gulf of Mannar—Porifera.
By M. Burton, p.sc. .
tVol. I, No. 2, Part 5, The Foraminifera of Krusadai Island in the 21 4 1 37 1 03
1943, Gulf of Mannar. By C. P. Gnanamuthu,
M.A,, D.SC,, F.Z.5.
{Vol.1, No. 2, Part 6. Amphineura Gastropoda of Krusadai Island. 267 34 10 75 § 07
By 8, Thomas Satyamurti, M.A., F.Z.5.
$Vol. I, No. 2, Part 7. Scaphopoda Pelecypoda and Cephalopoda of 202 30 9 37 7 02
Krusadai Island)., By 5. T. Satyamurti
M.A., D.3C., F.Z.5.
tVol. I, 1929 The Flowering Plants of the Madras City 345 88 8 00 6 00
and its immediate neighbourhood. By
P. V. Mayuranathan, ®.a., Botanical
Agssistant, Madras Museum,
Vol.IIl, No.1,1930.  The Scyphomedusae of Madras and the 28 3. 1 12 0. 84
neighbouring Coast, By M. G, K. Menon, ’
M.a., Research Scholar,Madras University
Zoolpgical Laboratory. ) .
Vol. 111, No. 2,1932.  The Hydromedusae of Madras. By M.G.K. 32 3 1 12 0 34
Menon, M.A.
Vol. IlT, No. 3, 1933, The Life Histories of Decapod Crustacea 45 - 10 ] Boundin ). .
from Madras. By M. Krishna Menon M. A. onle 1 78
volume
Vo.III, No.4,1933,  Sagitta of the Madras Coast. By C. C. John, 10 1] 2 37)
M.A., D.5C. :
Vol. I, No. 35,1937,  Decapod Larvae from the Madras Plankton, 55 9 1 87 1 41
By M. Krishna Menon, M.A., M.5C.
Vol. III, No. 6,1940, Decapod Larvaefrom the Madras Plankton— 47 8 1 50 1 11
II. By M. Krishna Menon, M.A,, M.sc. -
Yol. IV, No. I, 1931. The Indian Species of Genus Ceralluma 28 4 1 50 11

-

(Fam, Asclepiadaccae). By F. H. Gravely,
D.sc.,, and P. V. Muyuranathan, B.a,,
_ Government Museum, Madnas,

1 Out of stock.

+ This number is reserved for supplements to Krusadai Island, Fauna,
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Hates
after
allowing
. MNumber  Number 25 per
Volume and number, Description. of of Price, cent
) pages. plates. dizscount
Jor book-
sellors only,
1) (2) 3) 4 (5} (6)
Rs. P. ks, P
Natural Histroy Section—cont.
1Yol.IV, No. 2, 1938.  Supplement to the Flowering Plants of Madras 46 7 1 67 1 26
B City and its immediate nejghbourhood.
: By E. Barnes, D.sc,
iVoE V,No.1,1941. Shells and other Animal Remains found on 112 Nil. ‘3 12 2 34
o the Madras Beach, I, Groups other than
: snails, etc. By F. H. Gravely, D.sc.
iVol. V. No. 2,1942, Shells and other Animal Remains found on 110 Nil. 2 75 2 07
the Madras Beach. II. Snails, etc.
(Mollusca Gastrapoda). ByF H. Grave]y,
Vol. VI, No. 1, 1949, The Thaha.cea of the Ma.dras Plankton, By 41 “y 1 32
. . R. Yelappa Nair, M.sC.
Vol. VI, No. 2, Cirripedia of the Madras Coast, By A. Daniel 40 16 2 37 1 78
Yol. VI, No. 3, 1959 The Amphipoda of the Madras Coast. By 59 16 4 35 3 27
K. Nagappan Nair, M.sC.
Yol. V1, No. 4, 1960 The Land and Freshwater MoHusca in the 174 21 13 00 9 75
Collection of the Wadras Governiment .
Museum, By S. T. Satyamurti , M.A., D.sC.,
F.Z.5.
1960. Guide to the Snakes exhibited in the Reptile 25 . 0 75 0 57
Gallery. By S. T. Satyamurti, M.A., D.sC.,
P.Z.5.
1961 Guide to Snakes exhibited in the Reptile 26 18 0 62 0 47
Gallery (Tamil). By S. T. Satyamurti,
M.A., D.SC., F.Z.8,
1962 Guide to the Lizards, Crocodiles, Turtles and 45 28 1 37 1 03
Tortoises exhibited in the Reptile Gallery.
By 8. T. Satyamurti, M.A., D.5C., FP.Z.5.
1963 Guide to the Galleries of Foreign Animals, 65 40 3 00 2 2%
General Zoology, Skeletal exhibits and .
Amphibians. By 8. T. Satyamurti, M.A.,
D.5C., L.Z3.
1964 Guide to the Mammal Gallery by 8. T. Satya- 73 45 2 36 1 77
murti, M.A., D.5C., P.Z.8. .
1965 Guide to Fish Gallery by 8.T. Satyamurti, 85 56 3 60 2 7¢
M.A., D,5C., F.Z.5.
1967 Guide to Invertibrate Galleries by 8. T 164 66 7 05 5 2e
o Satyamurti, M.A,, D.SC.,F.Z,5.",
Vol, VII, No. 1, 1966 Descriptive catalouge of the Butterflies in the 355 0 95 23 1%
Collection of Madras Government Museum (colour)
. by 5. T. Satyamurti, M.A., D.8C., F.Z.5.
¥ol. VIIL, No. 2,1967 The South Indian Amphibia in the collection 90 13 5 80 4 35
: of Madras Governmment Museum, by 8. T.
Satyarourti, M.A., D.SC., F.Z.8. .
Vol. VIII, Ne. 1, 1972 The Wild Ferns of Madras City and its imme- 70 25 7 1o .
diate neighbourhood by M. 5. Chandra-
sekhar, B.5C,, F.B.S.
1975 Guide to the Economic products Gallery by. - B9 .. 2 50 ..
AG. Adikesavan, B.sC.
General Section {with separate volumes for Anthropolo,
and Archaeology respectively), poiopy
¥elI, No. 1, 1929 Buddhist Sculptures from a Stupa near Goli 44 12 1 55 1 17
Village, Guntur district. By T. N. Rama-
chandran, M.A. - (Reprint). .
tvol. I, No. 2, 1932 Catalogue of the South Indian Hindu Metal 144 23 5 50 4 13

Images in the Madras Govemment Museum
by F. H. Gravely, DsC, and T. N. Rama-
chandran, m.A.

1Out of stock.
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C. Sivar_amamurthi (Reprint).
* Out of stock.

Raies
after
allowing
25 per
Folume and number. Description. Number  Number  Price, cent
of pages. afplages. discount
for
book-
sellers
only
a) 2 16)] (®)
BS. P. B8, P,
General Section (with separate volumes for Anthropology and Archaeology
respeciively)—cont,
Vol.I, No. 3,1934  Tiruparuttikundram  and its temples with 260 37 11 25 3 44
appendices on Jaina units of measurement
and time cosmology and classification of
souls. By T.N. Ramachandran, M.A.
Yol. I, No. 1, 1930 The Adichanallur skulls by 8. Zuckerman, 24 3 it 37 1 03
M.A., MMR.CS., LR.CP, with Notes by
_ Prof. G. Eiliot Smith, F.R.5.
*Vol. II, No. 2, 1931 The Sri Vaishnava Brahmans By Diwan 158 22 5 75 4 32
Bahadur K. Rangachari, M.A., L.T.,
*¥Yol, 11T, No. 3, 1931 Catalogue of the Musical Instruments exhi- iz 14 2 25 1 69
bited in the Government Museum, Madras,
By P. Sambamurthi, s.A., B.L. (Revised
Edition).
+Vol, 11, No. 4, 1937  Social and Physical Anthropology of the 141 12 3 12 2 34
Nayadis of Malabar, By A. Aiyappan, M.a.
*Vol. III, No. 1, 1934 The Three Main Styles of Temple Architec- 26 2 i 10 0 83
ture recognized by the Silpasastras By F. H,
Gravely, D,sc., and T. N. Ramachandran,
M.4. (Reprint).
VYol.IIL, No. 2, 1936 An Ouiline of Indian Femple Architecture. 20 2 0 50 0 38
By F. H. Gravely, D.sc. (Reprint),
*¥ol.1H, No. 3, 1938  Catalogue of Venetian Coins in the Madras 59 1 1 50 1 13
Government Museum. By T. G. Aravamu-
than, M.A., B.L.
¥ol. H1, No. 4 Indian Epigraphy and South Indian Scripts. 280 12 13 55 10 17
By C. Sivaramamurthi, M.A, (Reprint),
1939 Guide to the Archaeological Galleries. An 50 4 0 55 0 42
Introduction to South Indian Temple
Architecture and Sculpture, By F. H. Gra-
vely, p.sc. and C. Sivaramamurthi, M.a.,
and other Curators (Reprint).
*1939 Tjustrations of Indian Sculpture—Mostly - 45 o 95 .e
Southern. For use with the Guide to
the Archaeological Galleries. By F. H. Gra-
vely, psc, and C. Sivaramarnurthi, M.a.
(Reprint}.
*Vol. IV, 1942 .. Amaravathi Sculpturesin the Madras Govern- 376 65 16 50 12 38
ment Museum. By . Sivaramamurthi,
M.A. {Reprint).
#Vol. V. No. 1, 1914 Iravas and Culture Change By A. Aiyappan, 204 12 16 60 12 45
M.a., P.HD, {London}.
Vol. VI, No. 1, 1952 Possible Sumerian Survivals in Toda Ritual, 24 10 6 25 4 8
By H. R. H. Prince Peter of Greece, M.A.
(Hry), LLD.
*1952 . .. Madras Government Museum Centenary 158 12 5 00 3 7
Souvenir {1851-1951). 5
1952 .. .. Guide to the Buddhist Antiguities. By 54 12 0 80 O &0
A. Aiyappan and P. R. Srinivasan (Re-’
print).
Vol. VII, No. I, 1954 Nagapattinam Bronzes, By T. N. Rama- 156 30 9 70 T 28
chandran (Reprint). _
1953 . «» Coins of India Through the ages .. .. 17 3 0 40 ¢ 30
T 1957 . .. Early Eastern Chalukyan Sculpture, By 71 35 2 % 2 13
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* Out of Stock,

vsa Desikan, Curator for Aschaeology.

~ 4 — il il }dfﬂﬂ'ﬁ
: allowing
Vowme and muamber. Description. Numpber of Number of FPrice. 25  per
pages. plates. cent dis.
count for-
book-sel-
lers only.
() @ @) @ ¢ ®
RS. P. RS, P..
General Section (with separate volumes for Anthropology and Archaeology
respeclivelyy—cont.
*VYol. VII, No. 3, 1959 Select Satavaltapa Coins in the Madras 23 2 1 75 1 32
Government Museem. By M. Rama Rao,
‘2 M.A., B.H.D.
‘*Vol. VII, No. 4, 1959 Beginnings of the Traditions of South 34 i 70 1 28
: Indian Temple Architecture, By P. R.
Srinivasan, M.A. ) .
vol. VIE, Na. 5, 1959 The Gopuras of Tiruvannamalai. By 8 13 5 90 4 43
F. H. Gravely, D.sc. -
1960 Handbook of Museum Technique. Edited 228 11 2 73 2 07
by A. Alyappan, M.A., PHD, and S5, T.
- Satyamurti, M.A., D.SC., F.Z.5. : .
*1960 Scripts in and around India. By V. Kan- 46 I 70 2 03
niyan, B.A.
1961 .. .. Kalaichelvangal (Tamil). By R. Naga- 68 40 1 00 0 75
swamy, B.A, (Hons.). ’ _ .
1962 Pazankala Panpadum  Pazam Kudikalin - 61 33 1 60 1 20-
Panpadumn (Tamil), By C. J. Jayadev, .
M.A.,,L:T.,, and M, Raghupathy, M.A.,
M.A.
*Vol, VIII, 1963 Bronzes of South India, By P. R. Srini- 396 205 57 00 42 75
vasah, M.A,
1964 Hand book of the Madras Government 154 160 5 40 4 05°
Museam, Edited by 8. T. Satyamurti,
© MLA., D.3C., F.2.8.
1964 . .. Onuide to the Anthropological exhibits by 47 37 1 05 0 79
: C. J. Jayadev, M.a.
*Vp], IX, No. 1, 1964 Nolamba Sculptures by C. Sivramamurthi, . 30 45 14 12 i0 5%
M.A, )
1956 .. A Guide to the Children’s Gallery by A. 18 14 1 25 0 94
Vimala. :
Wol. X, No. 1, 1966  The Glaciations and the Prehistoric Ages by 22 7 1 60 1 20
M. D. Raghdvan,
1966 Guide to the Principal Exhibits in the Gavern- 129 35 5 00 3 75
ment Museum, Pudukkottai by M. S.
. - Chandrasekhar. _
*yol. IX; No. 2, 1966 The Dowlaishwaram Hoard of FEastern 22 4 4 80 3 60
Chalukyan and Chola Coins by T. Bala- .
krishnan Naijr, M.a. (Madras), M.a,
(London). T _
1967 Guide to the National Art Gallery by V. N. 55 5 00 3 75
Srinivasan Desikan, M.a., B.A. {Hons). : : {colour)} :
1968 . .. Brochure on the Madras Govt, Museum 9 4 ¢ 25 0 20
Vol. X1, No. 1,1973 Puppets in the Collection of the Madras 35 : 10 4 50
_ Government  Museum. By N. Deva-
sahayam, m.sc., Dip-in-Anthro., Dip.
Museo, :
Vol. XII, No, 1, 1974 Excavations by the Madras Museum at a2 14 4 70
: Kilpauk, Panunda, Panncl and Sanka-
varam. By M. D. Raghavan, Retired
Personal Assistant, Government Museum,
Madras and N, Devasahayam, Curator for
Anthropology, Government Museum,
- Madras.
Guide to the Bronze Gallery by V. N. Srini- 52 22 - 50 2
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