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FOREWORD 

Off: 28193778 
Fax: 28193035 

Email: govtmuse@md4.vsnI.net.in 

The Government Museum, Chennai (then Madras) was the Central Museum for 

the then Madras Presidency, which extended over almost the whole of South India. "The 

Littoral Fauna of Krusadai Island in the Gulf of Manaar with appendices on the 

vertebrates and Plants, (by various authors) is an interesting publication that marks the 

revival of a serial publication - Bulletin of Government Museum, Chennai. This book 

deals with the systematic account of practically all groups of Invertebrates excluding 

Protozoa, Porifera, flatworms and some of the smaller groups. 

The volume has been prepared primarily for the use of the students and would 

serve as a very valuable handbook. The chapters dealing with the various groups have 

been written by different authors, but the greater part of the volume is the work of Dr. 

F.H. Gravely, former Superintendent of the Madras Museum, who had also acted as the 

editor for the remaining contn"butions and Dr. B. Sundara Raj, former Director of 

Fisheries, Madras. 

This book was out of stock for several years. It has been feh that there is a need 

for a reprint and it is hoped that this reprint will stimulate detailed research on Indian 

Marine Fauna of the region. 

Chennai - 600 008. 
7.3.2005. 

~ M.A SIDDIUQE 



EDITOR'S FOREWORD TO THE NEW SERIES 
OF BULLETINS. 

The results of work done in the Madras Government Museum were first 
published in a series of catalogues, notes and guides, commencing with a catalogue 
of coins published by Major Bidie in I874. The Bulletin was started in I894 by 
Mr. Thurston, as a convenient means of publishing miscellaneous information, 
mostly anthropological, resulting from his work. But the publication of special 
catalogues was not discontinued. The last number of the Bulletin that has been 
issued appeared in I907, catalogues alone having been published since then. 

In order to put our publications on to a more convenient and definite basis it 
is proposed· in future that all shall 'be issued as parts of a new series of the 
Bulletin, of which the present number forms the first. It is hoped to publish in this 
way, as opportunity arises, a series of works dealing with the Arts and Sciences 
of Southern India, especially such as are illustrated in the collections of the 
Madras Government Museum. For the convenience of those who may be 
interested only in the parts dealing with either N atmal History or with Archae­
ology, Anthropology and allied subjects, and who do not wish to fill their shelves 
with the other parts, this new series of the Bulletin will be issued in two sections 
which may be termed the Natural History and General Sections, respectively. 
It will be issued in larger form than ::he old Bulletins. for the sake of the 
ill ustrations. 

The following is a list of the publications hitherto issued by the Museum. 
Many of them are out of print. 

1. Catalogues, etc.-
Catalogue of Coins in the Collection of-the Government Museum. Madras, 1874. 
Catalogue cf Mammals in the Government Central Museum, Madras, with a brief 

sketch of the Anatomy of Vertebrates, etc. By G. BIDIE, 1877. 
Preliminary Report on the Marine Fauna of Rameswaram, and the neighbouring 

Islands. By E. THURSTON, 1887. 
Coins. Catalogue No. 1. Mysore. By E. THURSTON, 1888. 
Catalogue of the Batrachia Salientia and Apoda of Southern India. Hy 

E. THURSTON, 1888. 
Coins. Catalogue No.2. Roman, Indo-Portuguese, and Ceylon. By E. THURSTON. 

1888 (revised with additions, 1894). 
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Catalogue, of Minerals, Ores and Rocks; with a note on Meteorites, of which the 
fall in Southern India has been recorded. 1890. 

History of the Coinage of the Territories of the East India Company in the Indian 
Peninsula, and Catalogue of the Coins in the Madras Museum. By 
E. THURSTON, 1890. 

Pearl and Chank Fisheries and Marine Fauna of the Gulf of Manaar. Notes. 
By E. THURSTON, 1890. 

Coins. Catalogue NO.3. Sultans of Delhi. By E. THURSTON, 1893. 
Coins. Catalogue No.2. Roman, Indo-Portuguese, and Ceylon. 2nd Ed., revised 

with additions. By E. THURSTON, 1894. 
Guide to the Natural History and Mineral Galleries. 2nd Ed., revised with 

additions. 1894. [1st Ed. cannot be traced.] 
Catalogue of the Prehistoric Antiquities. By R. BRUCE FOOTE, 1901. 
Ethnographic Notes in Southern India. By E. THURSTON, 1906. 
The Foote Collection of Indian Prehistoric and Protohistoric Antiquities. 

Catalogue Raisonne. By R. BRUCE FOOTE, 1914. 
Catalogue of the Prehistoric Antiquities from Adichanallur and Perumbair. By 

A. REA, 1915. 
The Foote Collection of Indian Prehistoric and' Protohistoric Antiquities. Notes 

on their Ages and Distribution. By R. BRUCE FOOTE, 1916. 
Catalogue of the Wood Specimens exhibited in the Economic Section, 1916. 
Catalogue of Copper-Plate Grants in the Government Museum, Madras, 1918. 
Catalogue of the Exhibits in the Economic Products Section, except Wood 

Specimens. By -So N. CHANDRASEKARA AYYAR, 1921. 
catalogue of the Coins of Haider Ali and Tipu Sultan. By]. R. HENDERSON. 

1921. 
Gramophone Records of the Languages and Dialects of the Madras Presidency: 

Text of Passages. (In the press.) 
II. Bulletins-

Vol.l. No. I. Pearl and Chank Fisheries of the Gulf of Manaar. By E. 

" 

" 

." 

VoI.U. 

THURSTON, 1894. 
" 2. Notes on Tours along the Malabar Coast. By E. THURSTON. 

1894. 
" 3. Rameswaram Island and Fauna of the Gulf of Manaar. 2nd Ed~. 

revised with additions. By E;. THURSTON, 1895. [1st Ed. 
cannot be traced.] 

" 4. Anthropology of the Todas and Kotas of the Nilgiri Hills; and 
of the Brahmans, Kammalans, Pallis, and Pariahs of Madras 
City. By E. THURSTON, 1896. 

" r. Anthropology. Badagas and Jrulas of the Nilgiris; Pani),ans of 
Ma~abar; A Chinese-Tamil Cross; A Cheruman Skull; Kuruba 
or Kurumba ; Summary of Results. By E. THURSTON, 1897. 



Vol. II. 

.. 

Vol. III. 

.. 
,. 

Vol. IV. 

" 

.. 

Vol. V. 

.. 

.. 
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NO.2. Anthropology. Eurasians of Madras and Malabar; Note on 
Tattooing; Malagasy-Nias-Dravidians; Toda Petition. By 
E. THURSTON, 18g8. 

" 3. Anthropology. Kadirs of the Anaimalais i Malaialis of the 
Shevaroys; Syllabus of Demonstrations on Anthropology; 
The Dravidian Head; The Dravidian Problem. By E. 
THURSTON, 1899. 

" I. Anthropology. Notes on some of the People of Malabar, by 
F. FAWCETT; Mala Vedars of Travancore, by F. EVANS; 
Miscellanea, by E. THURSTON, H)OO • 

.. ·2. Sea Fisheries of Malabar and SouthKanara. By E. THURSTON, 
1900· 

" 3. Anthropology. Nayars of Malabar. By F. FAWCETT, 190I. 
.. I. Anthropology. Todas of the Nilgiris; Eurasian Schoolboys; 

Meriah Sacrifice Post ; Walking through Fire; Malaialis of 
the Shevaroys; Scissors People; Sorcery in Coimbatore; 
Nayadis of Malabar, 190I. 

" 2. Anthropology. The Dravidian Head; Yanadis of Nellore; 
Miscellanea, 1901 . 

.. 3. Anthropology. ·Some Marriage Customs in Southern India; 
Deformity and Mutilation; Uralis, Sholagas and Irulas; Fire­
walking in Ganjam; Corporal Punishment in Vernacular 
Schools, 1903. 

.. I. Anthropology. Vision of the Uralis and Sholagas; More 
marriage customs in Southern India; Hook-swinging; 
Pallyans, 1903. 

, 2. ,Anthropology. The Paraiyan and the Legend of Nandan, by 
the REV. A. C. CLAYTON; Some Agricultural Ceremonies in 
Malabar, by C. KARUNAKARA MENON, 1906. 

.. 3. Anthropology. The Village Deities of South India. By H_ 
WHITEHEAD,1907. 



THE LITfORAL FAUNA OF KRUSADAI ISLAND AND 
NEIGHBOURING LOCALITIES. 

INTRODUCTION. 

The following account of the littoral fauna and flora of Krusadai Island in the Gulf 
of Manaar has been prepared primarily as an aid to students visiting the marine biologi­
cal station, which it is hoped will shortly be established there. These visits can as a 
rule only be of short duration, and if full value is to be obtained from them some ready 
means, by which at least the commoner organisms that will be met with can be identified,. 
must be provided. In Europe this can to a great extent be done with the aid of the many 
excellent monographs that have been published on various groups. But in India, few 
such monographs have yet been written. 

To prepare a complete and self-sufficient monograph of the fauna and flora even of 
so small an area as that under consideration, with a full account of the classification of 
every group, would swell the work to an inordinate size with matter which would be 
largely a repetition of the work of others already published elsewhere. And, however 
convenient it might be, it would be undesirable; inasmuch as it would help to confirm 
the impression which students so often get that all knowledge is to be found between the 
covers of their text-books. On the other hand, to write an account which could only be 
followed by specialists or with the a id of books that cannot, for some time at l~ast, be 
available on the island, would be to defeat the object of the work. 

We haye therefore followed as far as possible the classification set forth in some· 
standard text-book, such as the Oxford and Cambridge Natural Histories. The particular 
book followed has been mentioned under each group and should be consulted for details. 
As, however, only the broad outlines of classification are .dealt with i~ such books,. 
reference is given to other works that have been found helpful in connexion with more 
detailed classification, and it has usually been necessary to insert a brief account of 
the distinctive characters of such of the smaller subdivisions as are represented in the· 
collections. These have been kept as short and clear as possible, only the most useful 
characters being included. But keys have,as a rule been avoided on account of the sense 
of completeness and finality which they are apt, often falsely, to convey. Descriptions 
of species have also been kept as brief as possible, especially in the case of those already 
described in the publications of the Indian Museum, in Alcock's "Materials for a 
Carcinological Fauna of India" (journ., Asiatic Soc., Bengal, 1895-19(0), in Stanley 
Gardiner's" Fauna and Geography of the Maldive and Laccadive Archipelagoes," in the. 
reports of the Percy Sladen Trust Expedition to the Indian Ocean (Trans. Linn. Soc.,. 
London, 1907 onwards) and in Herdman's" Report on the Pearl Oyster Fisheries of the. 
Gulf of Manaar," works bearing in so definite a manner on the fauna under consideration 
that they must obviously be available for reference along with the standard text-books. 
already mentioned in the library of the Krusadai biological station. 
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It must of course be clearly understood that we have dealt almost exclusively with 
the forms actually collected in the locality under consideration, that little or no reference 
has been made to other species, genera or larger groups that may yet be found to occur 
there and that the present work is intended simply as a preliminary guide. No collection 
of Protozoa has been made, and very few have been seen. The Sponges, Flatworms, 
Alphaeids, Hemichorda and some other groups have also had to be omitted, as the 
authors have found themselves unable to deal with them and have been unable as yet 
to obtain the necessary help for them from specialists. It. is hoped that it may be 
possible to deal with them later and that all groups will be revised by specialists when 
more exhaustive collecting has been done. If the present work helps to stimulate 
such collecting, its authors will feel that their efforts have been rewarded. 

Much of the collecting has been done at low tide in more or less extensive areas of 
shallow water. In order that the present paper may fulfil its purpose, specimens collected 
from such places have had to be included, though they are not strictly littoral in the 
sense of occurring between tidemarks. But everything has, unless otherwise stated, been 
collected by hand, without the help of the dredges or divers. The greatest depth 
from which specimens have been obtained can therefore hardly exceed three or four feet. 
This does not, however, apply to the few specimens recorded from Rameswaram, 
"some of which were brought up by divers from the chank beds. 

Except for a few specimens collected in previous years and preserved in the Madras 
Museum. all the material was collected by Professor Parthasarathy Iyengar and 
Dr. Sampathkumaran in October 1920, by Dr. Gravely and Professor Parthasarathy Iyen­
gar in September 1922, by Dr. Sundara Raj, Professor Parthasarathy Iyengar and 
Dr. Gravely in April-May 1924, by Professor Parthasarathy Iyengar in September of 
the same year (plants only) and by Professor Ramunni Menon, Professor Parthasarathy 
Iyengar and Dr. Gravely in September-October 1925 or by students who accompanied 
them. The zoological material is preserved in the Government Museum, Madras, with the 
exception of the types of new species, which have been added to the collections of 
the Zoological Survey of India in the Indian Museum, Calcutta. The botanical speci­
mens collected by Professor Parthasarathy Iyengar are preserved in the Botanical 
Laboratory of the Madras Presidency College. 

As most of the work of identification has been done by those who collected the 
material, and as they obviously cannot have complete knowledge of the literature of so 
many groups, a number of species which may prove to be new have had to"be left 
unnamed for the present. New species have, however, for the sake af"convenience of 
reference, been described in groups of which the author had or could readily obtain 
special knowledge, or in which a recent monograph has made it easy to achieve a reason­
able degree of certainty. This course seemed better than postponing publication till it 
was possible to obtain the opinion of specialists; for, as already pointed out, the work is 
intended to meet what is likely to be an immediate need rather than to be an exhaustive 
treatise. Specialists have, however, been consulted in a number of groups and we take 
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this opportunity of thanking them for the invaluable help which they have so readily 
given. Acknowledgment by name is made under each group separately. 

No attempt has, for similar reasons, been made to give exhaustive bibliographies .. 
References are of course given to all works cited; and to these have been added the titles. 
of such other papers as we have seen, which seem specially likely to have a bearing Qn 
the fauna of the area under consideration-especially such as are available for reference­
in Madras. 

General Description of the Island. 

Krusadai is one of a string of islands running approximately east and west, parallel 
to, and on the south side of, the eastern end of Mandapam Peninsula and the western end 
of Rameswaram Island (see pI. n. The southern side and the eastern· part of the northern 
side are entirely sandy; but the western part of the northern shore is very muddy and' 
fringed with mangroves. Hence the eastern and western ends of the island are known 
as Sandy Point and Bushy Point, respectively. 

The Fisheries Department bungalow is situated not far from Sandy Point. A little 
to the east of it is a pit, apparently the remains of the quarry from which the coral 
rock of which it is built was obtained. Such rock presumably underlies the whole island,. 
but it is nowhere exposed. 

Tolerably fresh water can be obtained from shallow pits dug in the sand. In one of 
these, in the central coconut plantation, swarms of Anopheline larvae are sometimes to· 
be found, together with decaying palm fronds. None, however, have been found in the· 
cleaner and more exposed pits near the bungalow. No mosquitoes were seen either in 
September or in April-May, but they are said to be troublesome during the north-east 
monsoon. 

A salt marsh, bounded on its southern and eastern sides by high sand dunes, extends. 
from the northern shore across almost the whole width of the island a little to the ea·st of 
the middle. The rest of the ,island is flat and sandy. There is a small pond of brackish 
water close to the shore in Porites Bay. 

Sandy Point is broadly truncate with a short stretch of sandy beach between its. 
two angles, which point roughly north-east and south-east, respectively. From these angles. 
shallow banks, partially exposed at low tide, extend outwards for some distance into the­
sea. Their outer ends are united by a reef of dead and largely decomposed coral which 
gives shelter to an interesting assemblage of rock-loving forms. The outer side of this. 
reef is covered with seaweed and slopes away somewhat steeply into the sea, especially 
towards the south where it bends westward and extends roughly parallel to the main 
axis of the island, becoming much broken, however, towards the western end. On the­
south side of the island the reef is in places of considerable br-eadth and a veritable­
gardep ofluxuriant seaweeds is exposed on its surface at low tide. The number of species. 
represented, however, does not appear to be very great. Sargassum, Caulerpa, Turbinaria, 
Gelidium,Spatoglossum, Gracilaria, Ui'ul1, Enteromorpha, Ceramium, Chaetomorpha and 
PolysipllOnia are among the commonest genera. 

I-A 
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The waves break on the outer side of this reef, where the water becomes suddenly 
deep. Between it and the island the water is smooth and comparatively shallow. Over 
a large part of this area one can wade with ease; but there are some parts where a 
non-swimmer, or even a swimmer when loaded with collecting materials, may easily get 
into difficulties if not very careful. Only one really troublesome"area has, however, been 
found. This is situated opposite or a little to the west of the big sand dunes and is a 
place where one may lose touch with the bottom and find it difficult to regain for consi­
uerable distances. Another, but smaller, deep area exists just behind the reef about 
-opposite the bungalow. 

The reef itself is composed of dead coral rock, full of holes, and in places apt to 
collapse beneath one's weight, making progress over it extremely slow and at times 
somewhat painful. Inside the reef the bottom is sandy with an admixture of mud in 
places. Moderately large sponges are com:n:>n here, as are also the corals Pocillo­
pora, Madrepora, Montipora, and Porites; but corals seem to be confined to the shallower 
parts and conse,quently cannot grow as large as they do in Porite:;, B:lY on the north side 
of the island, or at the south e:1d of Shingle Island. These corals, both alive and dead, 
afford shelter or support for a variety of sponges, coelenterates, planarians, polychaets, 
crustacea, polyzo:l, molluscs, tunicates, etc. Towards the western part of the south :;,ide 
of the island, where the reef is so much broken as to be almost obliterated, banks extend 
obliquely inwards towards the shore, though at a very considerable distance from it. 
These banks consist of dead and broken coral, and the most easterly one is a particularly 
good collecting ground. The marine spider, Desis inermis, is very abundant here. 

On the north side of Sandy Point the reef disappears into the sea and the shore is sandy 
and open and comparatively straight for about half a mile. Then it bends abruptly inwards, 
curving round to form a well-marked bay. Here the reef begins again but in somewhat 
deep and very muddy water. Its character, consequently, is quite different from that of 
the reef off Sandy Point and the south shore. It consists chiefly of immense masses of 
Porites, attached to which other species of coral and seaweeds are found. Here and there 
the Porites, from which the name of the bay is taken, is replaced by colonies of the 
fragile Echinopora lamellosa, especially where the bottom is of exceptionally soft mud. 
Madrepora is abundant and immense masses of Favia abdita are not uncommon. A 
beacon for the guidance of ships has been erected on the edge of the reef in this bay. 

On the west of Porites Bay the shore again curves inwards forming a large bay, with 
a muddy bottom which is almost completely exposed at low tide. Worms are abundant 
in the mud and hermit-crabs on its surface. The watshman and his family have their 
huts among the bushes on the shore of this bay, whic:'1 may conveniently be referred to 
as Watchman's Bay. 

From the point to the west of the watchman's huts to Bushy Point at the western end 
of the island the shore is fringed with mangroves and its lower levels are uniformly 

muddy. 
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Other collecting grounds in the neighbourhood. 
Varied though the collecting grounds on Krusadai Island are, still greater variety can 

be fou~d within easy reach of it. We have not been able to make any systematic survey 
of such grounds, and the islands west of Krusadai have not been visited at all. The 
following notes may, however, be useful :-

SHINGLE ISLAND, the island to the east of Krusadai and the last of the line in this 
direction, is small and covered for the most part with bushes. In old maps it is shown as 
two islands, shllped somewhat like two L's facing each other, almost in contact on the south­
east side, but with the northern parts separated by a wide bay (see pI. 0. The south':' 
eastern shores of the two islands are now continuous and an extensive bank of sand, 
covered with bushes, closes the old bay on the north-west, reducing it to a completely 
land-locked lagoon in the middle of the single island thus formed. This island is 
roughly quadrangular in shape. The north-western shore is sandy and slopes rapidly 
down into moderately deep water. The north-eastern shore is also sandy, but runs out 
to shallower water in which living coral is abundant. The south-eastern shore is thickly 
strewn with masses of dead coral and supports a fauna very like that of-the dead reef off 
Sandy Point on Krusadai Island, but in some respects apparently somewhat richer. The 
south-western shore forms a small bay sheltered by dead reefs on the seaward side, in 
which luxuriant masses of MflII tipora foliosa, Ecllinopora lamellosa and a few other corals 
grow in calm and !110derately shallow water of absolute clearness, in which one can wade 
among them on a firm soft bottom .. This is the best place we know for seeing these 
corals in their natural surroundings. 

KUTIKAL POINT on Riimeswaram Island, opposite the eastern end of Krusadai 
Island, is sandy on Its southern, muddy on its western, side. The sandy shore is frequented 
by large numbers of the Leucosiid crab, Philyra scabriuscula, and the burrowing snail, 
Leiodomus vittatus. It also seems to be a particularly good' place for collecting medusae and 
other objects washed up by the tide . 

.The muddy shore likewise provides good collecting and several things have been 
found on it which haVe not yet been seen on Krusadai Island. Pinna is abundant in the 
neighbourhood of the channels that connect a small backwater with the sea at low tide; 
and there are special sponges, hydroids, etc., to be found among the ,marine' phanerogams 
that grow luxuriantly in a bay, beyond these channels, which contains shallow water even 
at low tide. 

P AMBAN CHANNEL is extraordinarily rich in hydroids, polyzoa, ascidians, etc., 
doubtless on account of the strong tidal currents tha t sweep through it. The piers of the 
bridge, and the rocks and stones around them, 'l-re covered with a luxuriant grewth ~f 
Thyroscyphus, Sertularia, Lytocarpus (one species of which stings like a ne~tle), Pennaria, 
etc., together with the Alcyonarian Telesto; and these support innumerable Caprellids and 
other small Crustacea, Pycnogonids, Nudibranchs, etc. Thurston records the occurrence 
of young Fungiae on the muddy bottom, where he took them in the dredge. 

RAMESW ARAM, though outside the area under consideration, is usually visited 
by anyone going to Krusadai Island, and is worthy of mention as its fauna is very different 
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from anything yet found in the immediate neighbourhood. The sea, opposite the 
Fisheries Department office, is comparatively shallow with firm but somewhat muddy 
bottom, on which the Alcyonarians Sarcophytum, Lobopllytum and Scleroplzytlllll flourish along 
with sponges, the Pennatulid Virgularia, several Echinoderms (including two Holothurians 
not commonly met with elsewhere, and the cake-urchin LagalllWI), and other things. This 
area is bounded on the seaward side by an extensive reef of Madrepora, beyond which the 
water becomes deeper. Further out the chank beds, in much deeper water, support yet 
another type of fauna including several species of Gorgonacea, a group which we have 
not so far found in shallow water in this region. 
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COELENTERATA. 

Class Hydrozoa. 

Orders Gymnoblastea and Calyptoblastea. 

By F. H. GRAVELY, D.s,;. 

Order Gymnoblastea. 
The classification followed is that of th~ Cambridge Natural History, except that the 

Eucopidae are merged in the Campanulariidae, from which they differ only in having 
free-swimming medusoid gonophores. Th is can no longer be considered a sufficient 
character for the separation of families, as various stages in their reduction occur in this 
Calyptoblastic as well as in several Gymnoblastic groups. 

Family TURRIDAE. 

(Turridae + Clavidae.) 

Gymnoblastic hydroids in which the tentacles, all of which are filiform, are scattered 
over the surface of the polyps without any definite arrangement. 

GenusCorydendrium, Van Beneden. 

Branches originating by division into strands which remain in close contact for a 
considerable distance, the outermost ultimately bending outwards and becomirig a free 
branch. Gonophores in the form of blind sacs arising some distance below the hydranth 
and lying within the perisarcal tube from which the hydranth projects. 

Corydendrium dendriforme. Ritchie. 

Pi. n, fig. 2. 

Soleniopsis tiendr,jol'mis, Ritchie, 1907, pp. 494-49'8, pl. xxvi, fig. I, text figs. 142-3. 
COl'ydendl'ium denil'ijol'mis, Ritchie, 1910, p. 803. 

A stout, orange coloured hydroid with branches arising more or less definitely.-in one 
plane. It sometimes reaches a height of several inches, but is more often stunted and is 
frequently less than an inch high. A single tall colony was obtained at Rameswaram, 
about as tall as the type but of much more straggly and irregular growth. Small colonies 
were found on the under sides of stones at Pam ban and on Shingle Island. It has also 
been found on a worm tube at the entrance to Madras harbour. The type came from the 
Cape Verde fslands. 

2 
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Family CORYNIDAE. 

This family differs from the Turridae chiefly in having all the tentacles capitate 
instead of filiform. The tentacles are usually scattered, but are occasionally concentrated 
into two or more whorls. 

Genus Syncoryne, Ehren berg. 

Tentacles more or less scattered. Gonophores in the form of free medusae. 

Syncoryne sp. 

PI. II, fig. 3. 

This curious form of Syncoryne was found growing among Sertularia gracilis and other 
hydroids on concrete at the base of one of the piers of the bridge over Pamban Channel. 
A few specimens have also been found on stones on the western part of the reef south of 
Krusadai Island. It is very inconspicuous. 

The hydrocalllus is unbranched and extremely slender. It is always, however, well 
developed and often a centimetre in length or even a little more. In well expanded 
specimens the tentacles are found to be concentrated round the middle of the hydranth, 
where they seem to be arranged in three closely approximated whorls. The gonophores 
are borne at the base of the hypostome immediately above the tentacles. None that have 
been seen are -mature, but they resemble the early stages of free medusae. 

A similar arrangement of the tentacles is recorded by Hartlaub (1905l p. 526) as of 
frequent occurrence in the hydranths of S. mirabilis, Agassiz. 

Clavatella multitimtaculata, Warren (1908, pp. 278-280, pi. xv figs. 7-9) IS evidently 
closely related to the present species and should, I think, be transferred to the genus 
Syncoryne in view of the position in which the gonophores arise. 

Family BOUGAINVILLIIDAE. 

A single circlet of filiform tentacles; no capitate tentacles; hypostome conical. 

Genus Bimeria, Wright. 

Branched colonies with the body and lower part of each tentacle of the hydranths 
protected by a membrane· Gon'ophores in the form of sporosacs on the stem and 
branches. 

Bimeria vestita, Wright. 

PI. II, fig. 5. 
Bimeria vestita, A1Iman, 1871-2, pp. 297-8, pl. xii figs. I-3. 

A widely distributed species abundant under stones on Krusadai and Shingle Islands, 
where its small dirt-encmsted colonies often form a dense growth. It also occurs on 
seaweed on Krusadai Island and under the bridge at Pamban. 

A closely allied species, B. jiuminalis, has been described by Annandale (19· IS 
I · fi· . , Pp. 

1II-II4, p . IX gs. 3-3a, text fig. 10) from the Chilka Lake, differing in the thinner and 
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less conspicuous covering of the base of the hydranth and tenta~les, and in the spadix of 
the gonophores which is median but unbranched in the male and lateral instead of basal 
ill the female. In the Krusadai specimens all these characters except that of the female 
gonophore are found to be variable, which throws some doubt on the distinctness of the 
two species. 

Family EUDENDRIIDAE. 

Tentacles as in the Bougainvilliidae; hypostome trumvet-shaped. 

Genus Eudendrium, Ehrenberg. 

Gonophore in the form of sporosacs, borne on the body of the hydranth below the 
tentacles, or on the stem. 

Eudendrium album, Nutting. 

Pl. II, fig. 4. 
Eudend1'ium album, Nutting, 1898, pp. 362-31:3, pl. xiv fig. I. 

Eudendriu,n album, Fraser, 1912, p. 348, text fig. s. 
A small species of Eudclldrium found at the base of a tuft of brown seaweed in the 

western part of the south shore of Krusadai Island, on stones on Shingle Island. among 
Tubularia stems at Pamban and on a Tlmiaria stem at the entrance to Madras harbour, has 
the characteristic <manner of growth and general structure of this species, the low 
irregular and almost unbranched habit of which gives it a superficial resemblance to 
Perigonimus. It was first described from the south of England and has since been 
recorded from the east coast of the United States. 

Like E:parvum, Warren (1908, p. 272, pI. xlv figs. 1-4, text fig. I) from Natal it is 
less definitely branched than the allied E. capillare, Alder (see Allman, 1871-2, pp. 
335-336, pI. xiv figs. 1-3). E. parvum was described from a male colony only, in which 
the hy~ranths of the blastostyles were aborted and the gonophores three-chambered. In 
E. album the hydranths of the blastostyles are little if at all abortec:i, and the male 
gonophores are two or three-chambered (Fraser). Practically all our specimens are female 
and I have only succeeded in finding a SIngle male polyp among them for examination. 
Its hydranth is well-developed and its gonophores two-chambered. The female gono-

. phares appear always to arise on the. hydranths, as those containing ova are all situated 
in this position; but those containing developing planulae are found thickly scattered 
along the stems. 

~Eudendrium sp. 

PI. III, fig. 22. 

It is with some hesitation that a hydroid. is provisionally referred to this genus. 
which was found growing in luxurian~ inasseson the stems and leaves of a phanerogamic 
seaweed in the shallow bay north of the channels connecting Kutikal backwater with the 
sea. Its large polyps and dense but irregular grow.th give it a superficial resemblance 

2-A 
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to Tub"laria; but the tentacles, though extremely numerous, form a single dense girdle 
rolindthe widest part of the polyp, and the gonophores arise immediately below' them. 
All the mature go~ophores which have been examined have been male. The narrowest 
part of the polyp is at the base of the hypostome, whIch swells out to some extent beyond 

, it. Whether in a fully e;xpanded condition it, would assume the trumpet-shaped form 
characteristic of the Eudendriidae was unfortunately not observed. The living polyps 
are of a rich brown colour. 

Family PENNARllDAE. 

Hydranths with a circlet of filiform tentacles near the base and s,cattered or whorled 
capitate tentacles between these and the mouth. 

Genus Pennaria, Goldfuss. 

(Pennaria+ Halocordyle.) 

Symmetrically branched colonies with well-developed perisarc; gonophores, in the 
form of free medusae, developed immediately above the filiform tentacles. 

Pennaria disticha, Goldfuss. 

PI. II, fig. I.' 
Pmnaria ca'lloUnii, AUel. 

P,nntWia australiS, Bale, 1884, pp. 45-46. 
P,nnaria austrilliS var. ~oojeri, Warren, 1908, pp. 282-284. 
,Pennaria disticAa var. australis, Ritchie, 1910, pp. 806-807 and 829. 

This beautiful and widely distributed hydroid is abundant under the bridge at 
Pamban and to a less extent on Shingle Island. It is also found on Krusadai Island and 
at the entrance to Madras harbour. The colonies vary greatly in size and robustness . , 

according to the situation in which they grow and may attain a height of about 3 inches. 
In detail they agree be~ter with Bale's description of P. australis than with Allman's de$crip­
tion of P. ca'l)olinii, especially as regards the ringing of the pedicels of the hydrant-hs; 'but 
as a specimen, almost certainly from Naples, with which I have compared them, also has 
the pedicels ringed at the base only, I am unable to follow Ritchie in regarding austra­
lis as a distinct variety. Stechow (1920, pp. 7-8) describes the variability in the ringing 
of the pedicels in specimens from Naples even in single colonies. Hargitt (1924, 
pp. 476-477) disagrees with Stechow, but does not controvert his facts. 

Family TUBULARllDAE. 

Hydranths with two circlets of filiform tentacles, one near the base and the other 
round the mouth. 

Genus 'T ubularia, Linnaeus. 

-Gonophores borne in clusters on blasto'styles arising immediately above the proximal 
tentacles. 
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T ubularia sp. 

T,ut41a"ia p'tl&ilis,ThorDely (t"e von Lendenfeld), 19:>4. p. III. 

Two small colonies,apparently identical with the species doubtfully referred by 
Miss Thornely to the Australian T. gracilis, von Lendenfeld, were found under Pamban 
bridge in 1922 and 1925. respectively. The hlastostyles are very short and erect; they 
appear to be slightly more.~n.umerous than in Miss Thornely's specimens. Innone of the 
gonophores are gonads distinct, though many show the four lobes very clearly and in 
one or two a single tentacle is developing. Probably, therefore, the gonQphores are 
destined to be 'liberated as monotentaculate medusae. In T. gracilis, on the other hand, 
~'The medusostyles are highly rudimentary and small. They appearto be simple ovoid 
sacs" from which von Lendenfeld obtained well-developed actinulae (von Lendenfeld 
1884, pp. 597-598). 

Order Calyptoblastea. 
The classification of this group is based on that adopted by Hincks (1861:1). The 

greater part of it has been revised and broug;ht up to date by !'lutting (1900, 1904 and 
1915), but the Haleciidae, Campanulinidae, Lafoeidae, and one or two smaller families 
still remain to.be dealt with. The system adopted here, as already indicated, is that 
of the Cambridge Nat~ral History, except that the Eucopidae are merged in the 
Campanulariidae. 

Family CAMP ANULARIIDAE.. 

Hy drothecae pedunculate, campanulate or tubular, without operculum. Hydranths 
with trumpet-&,haped proboscis. See also Nutting, 1915 . 

. Genus Orthopyxis, Agassiz. 

Colony consisting of unbranched pedicels springing from a creeping hydrorhiza; 
perisarc of most or all of the zooids greatly thickened, decreasing the cavities of the 
hydrothecae; gonothecae ovoid or compressed, not greatly lengthened or attenuated; 
gonophores not liberated. 

Orthopyxis evertll (Clark): 

PI. II, fig. 10; 

O"hopyxis nu,ta, Nutting, 1915. pp. 67-68, pl. xvi figs. 6-8. 

An inconspicuous little hydroid not uncommon on the stems of seaweeds both on Kru­
sada.i and Shingle Islands and under Pamban bridge. It has also been found on Lytocarpus 
stems. It has previously been recorded from the Pacific coast of America and the Antarctic. 
Thehydrothecae in our specimens, as in those recorded by Nutting and others, are 
extremely variable, their more or less strongly denticulate margin being their most dis­
tinctive feature. The gonothecae are relatively larger than are those described by 

. Nutting. They are more or less smooth, not distinctly ringed as in so many other species •. 
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Family SERTULARIIDAE. 

Hydranths with conical or dome-shaped hypostome and a single verticil of filiform 
tentacles. Hydrothecae almost always sessile, adnate or more or less embedded in the 
hydrocaulus, definitely arranged in more than a single row. An operculum composed of 
from one to four parts almost always present. Nematophores wanting. Gonophores 
never liberated. See also Nutting, 1904. 

Genus Calamphora, Allman. 

Hydrothecae arising from a creeping stolon, usually more or less distinctly pedi­
culate, closed by an operculum of four flaps.l 

Calamphora campanulata (Warren). 
PI. II, fig. 9. 

SCf'tulM'cl/a call1panulata, Warren, 1908, pp. 300-392., pl. xlvii fig~. 21-22. 

Calalllphof'a call1pa,,,sltlia, Stechow, 1920, p. 83. 

A minute hydroid found creeping on the stems of sea weeds and on the stones to 
which they are attached;' The species was originally described from Natal. The trans­
versely corrugate, barrel-shaped hydrothecae are supported on short (almost rudimentary) 
unbranched and more or less distinctly ringed pedicels which spring directly from the 
hydrorhiza, usually at an angle of about 45°. The mouth of the hydrotheca bears four 
strong denticles situated at the points where the flaps of the operculum meet. The 
gonosome is unknown. C. campanu/ata differs from C. parvula (Allman, 1888, p. 29,. 
pI. x figs. 3-3a) in the presence of short but distinct and more or less clearlyannu­
lated pediceJs below the hydrothecae. In C. solitaria (Nutting, 1904, pp. 89:90, pI. xx 
figs. 10-11) the pedicels are nearly as long as the hydrothecae and are not ringed. 
Thyroscyphus intermedius, Congdon, is also referred to this genus by Stechow, but I have 
not seen a description of it. 

Genus Thyroscyphus, Allman. 

Colonies erect, branching. Hydrothecae more or iess distinctly pedkulate and with 
an operculum of four flaps, as in the preceding genus. 

Thyroscyphus juncea (Allman). 

PI. II, fig. ,8. 
Campanula,.ia jUrlcea, Allman, 1876, pp. 260-26"1, pl. xi figs, 3-4' 
Call1pan.ulaf'iajuncea, Thomely, 1904. pp. I13-II,4, pl. i figs. I-lb, ,text figs. 1-3 • 
.TkJr'osc>,phus viifensis (Marktanner.Turneretscher) Ritchie, 1910, pp. 7-:-8. 

Large colonies of this fine hydroid are abundant under the bridge at Pamban 
and at greater depths on the chank beds at Rameswaram. Allman"s description anrl 
figures of the type specimen of Campanularia juncea from Ceylon fit this species. so per­
fectly that j like Miss Thornely, I am convinced they must really apply to it although, as in '. 

l,Allman describes it as co inoperculate " tut was apparently mistaken in this. See NUlting, 1904, p. 89. 
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,the type of the preceding genus, he overlooked the operculum and so failed to recognize 
it as a Thyroscyplzus. ' 

Genus Sertularella, Gray. 

Hydrothecae biserial, strictly alternate, with a well-marked operculum of three or 
four flaps and usually three or four, marginal teeth. When the teeth are absent ,the 
operculum, though always present, is less easy to detect. 

Sertularella spp. 

Two species of Sertularella have been found at Pamban, a minute one on slender 
-seaweed and a much larger one on the stems of Lytocarpus speclabilis. In both the 
operculum is four-flapped and the teeth on the margin of the hydrotheca are somewhat 
obscure. 

Genus Thuiaria, Flemming. 

Hydrothecae normally sub-opposite to alternate, more than two to each mternode, 
mure or less immersed in the hydrocaulus; margin, never with more than two teeth, 
,always with operculum of one abcauline or ,two flaps. Internodes varying greatly in 

length. 

Thuiaria interrupta, Allman. 

PI. II, figs. 7 and 12. 

Thui'lf'ia illte"upta, Allman, 1886, p. 145, pI. xvi figs. 8-10. 
Tlzuiaria tubuliformis (Marktanner.Turneretscher, 189'0), Nutting, 19).t, p. 70 , pl. xi figs. 1-8. 

Thuia .. ia tubuli form is, Warren; 19:)8, pp. 314-316; text fig. 12. 

A somewhat variable species, of which the most compact and robust form was first 
described by Allman from Australia, the looser forms having since been recorded by 
variou~ authors under the name tubuliformis from America, Natal and the Red Sea. 

Robust colonies with straight main stem, from about two to three inches in height, I 

were collected under Pamban bridge in 1922. They agree with Allman's description, and 
differ from his figure only in having two hydrothecae to each internode of the main 
'stem on the side opposite to the branch, instead of three on-both sides. To have one 
hydrotheca more on the branch side than on the other is, however, the rule in the genus; 
and as Allman's material was dried it is not unlikely that his figure may be inaccurat~ 
in this respect. On the same occasion smaller colonies about one inch high were--fbund 
on a worm-tube. In these, as in the others, the branches are robust with, overlapping 
hydrothecae; but the main stem is thinner and more geniculate, being scarcely distin­
guishable from the branches in general appearance. Specimens found on stones in 
1924 on Krusadai Island are slightly more slender still and the nodes of the main stems 
usually have 2 + I hydrothecae as described for tubuli/ormis instead of 3 + 2; the hydro-
thecae still overlap, but little or no more than in Nutting's fig. 3. Still more slender 
colonies were obtained from Shingle Island in 1C)24 and similar ones obtained there 
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in I9I4 are in the Madras Museum:eollection.In these the hydrothecae are separated as is­
apparently usual in tubuliformis. 

Another point of considerable interest in connexion with this species is that in a 
. single colony gonoti)ecae may be found arising both direct from the stem as is usual in 
the genus or, quite as frequently, from the mouth of· a hydrotheca as ;n the genus 
Synthec;um. 

Genus Diphasia, Agassiz. 

Hydrothecae biserial, opposite or alternate, aperture broad, operculum evident, of a 
single adcauline flap. Gonangi"a usually differing in the sexes and with marked spines 
or lobes; an internal marsupium usually present in the female. 

Diphasia digitalis (Busk); 

Pl. III, fig. I~. 

Desllloscyl"" aeantllfH:lIf1Ms, Allman, 1888, pp. 73-74,.PI. xxxv 61P. 2-2e. 

D;I"asia digitalis (Busk) Nutting, 1904, pp. nO-III, pl. xu 6gs. 2-·7. 

Colonies of· this species an inch or two in height were found among Teleslo at 
Pamban in 1925. They iue of a bluish grey colour and are without gonangia. The long 
tubular hydrothecae are strictly opposite, the two members of a pair being separated on 
the.main stems where they are b.orne laterally, and in contact on the branches where they 
are borne on the front. They. are somewhat more definitely turned outwards distally 
than is usual in American specimens, judging from Nutting's figure. 

For records of the occurrence of this widely distributed species see Nutting (I904p 
p. III) supplemented by.Billard (1925, p. 209). 

Genus Pasythea, ·Lamouroux. 

Hydrothecae biserial, strictly opposite, arranged in groups of pairs, a group to an 
internode, the upper. pairs of .each group being smaller than the lower and differing from 
them in shape. 

Pasythea quadridentata (Ellis andSolander). 

PI. n, fig. 6. 
Posytllea lJ"ad,;dmtata (Ellis and Solander, 1786), Bale, 1884, pp. ll2-1I3, pl. vii 6g. 3. 
Pasytllea 'l"adf'Mentat'J, Nutting, 1904, p. 7S,PI. xiii 6gs. 4-7. 
Pasytllea qu4dridentata, Warren, i908, pp. 312-314, text fig. II. 

A widely distributed species, found under Paml;>an bridge and on Krusadai Island on 
stems of seaweeds and Lytocarpus. Though never more than about half an inch high this 
hydroid is easily recognized on account of its very compact and sharply separated groups 
of hydrothecae, usually two or three pairs in each group. The mouth of each hydrotheca is 
closed with a two-flapped operCUlum, and has a distinct tooth on either side and a smaller 
one a1;ove. The.hydrorhiza is provided with internal ribs of perisarc 'as described by 
Warren. 
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Genus Sertularia, Linnaeus. 

Hydrotheca~ in strictly opposite or (rarely) sub-opposite pairs. Stem and branches 
normally divided into regular internodes, each of which bears a pair of hydrothecae, but 
sometimes more than one pair to an internode, in whiCh case the hydrothecae are always 
strictly opposite. Opercalum normally of two flaps. 

Sertularia gracilis, Hincks. 

PI. II. figs. 13-14. 
Se,./u/a,.i., g,.acilis (llassal, MS.) Hinckt, 1868, pp. 262-263; pl. liii figs. 2-26. 
Se,.t"l",ia g,.acilis, Nutting. 1-904, p. 59. pI. iii fig. 10. 
Se,./u!a,.,a g,..uilis, Thornely, 190~, p. J16, pI. ii fig. 3. 

Abundant on the stems of seaweeds and Lytocarplts under Pamb~lfl bridge; also found 
on Krusadai Island. 

Hincks' two figures of the hydrosome of this species from Britain indicate consider­
able variation. Our specimens agree with the less attenuated of his two figures. 
Miss Thornely's Ceylon specimens, on the other hand, were even more attenuated than 
his other figure. Miss Thornely does not mention the gonosome, which is absent in 
our specimens also. In our. specimens many of the stems end in tendrils terminated in 
the curious discs recorded by Miss Thornely in S. ligulata. The species is also recorded 
from America. 

Genus Idia, Lamouroux. 

Hydrothecae adnate to the hydrocaulus, encroaching on each other in the terminal 
branches. Operculum adcauline. 

Allman (1888, pp. Iii and 82-83) regarded the unusual structure of the coenosarc as 
necessitating the establishment of a distinct family Idiidae for this genus. I prefer to 
follow Bale (1884, p. 113) who placed it among the Sertulariidae. 

Idia pristis, Lamouroux .. 

PI. III, fig. 2I. 

Idi,J!,istis, Bale, 1884, pp. 113-4, pI. vil figs. 1-2 xix 33. 
Idia !Ntis, Allman, 1888, IfP. 83-87, 'pI. xxx'x figs. 1-10. 
Idia ",is/is, Billard, 1907, pp. 35':"352; 1925, Pp.·2.19-222, textlfig. lviii, pl. vii fig. 33 . 

.. 
Small colonies of this stout Sertularian were collected under Pam ban bridge in 1925, 

an.d much larger ones were found in deeper water on the chank beds at Ramesw~am in 
1924. In both cases the charaCteristic gonothecae 'were present. 

Thehydrothecae of opposite sides are in contact with one another on the branches, 
but are separated on the main stems. 

The species has already been recorded from many localities extending from New 
Zealand, Australia and Japan, to Katiawar· in Western India and Pemba of the east coast 
of Africa. 

3 
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Family PLUMULARIIDAE. 

Hydrothecae developed on one side only of their supporting branches' (hydrocladia) 
and more or less·adnate to it. Nematophores always present. See also Nutting, 19<>0. 

Genus Plumularia, Lamarck. 

Colonies pinnate, each hydrocladium bearing more than one hydrotheca. Hydrothecae 
with smooth margins. All the nematophores movable. Gonangia not protected by 
special branch lets or by modifications of the hydrocladia. 

Plumularia tenuis, Warren, var. pambanensis. n. var. 

PI. II, fig. II. 

Plumularia twuis, Warren, 1908, PP. 316-318, text fig. 13. 

This delicate little hydroid is common on seaweed under Pamban bridge and also 
occurs on Krusadai Island. It is closely allied to the widely distributed P. setacea (Ellis) 
from which it differs chiefly in the larger male gonothecae and more broadly ovate female 
gonothecae, and in the formation at the mouth of the latter, when the ova are extruded, 
of an external marsupium in which they develop into planulae. All the gonothecae I have 
examined have been female. They are broad in one direction but much flattened in the 
other, being oval in section. Though flattened distally when immature, as described by 
Warren, they become pointed with subterminal aperture before maturing; and the ova in 
most if not all cases develop on two sides of the spadix instead of 00 one only. It must 
therefore be regarded as a distinct variety of the Natal form. 

Plumularia sp. nr. alternata, Nutting. 

PI. III, figs. 19-20. 

A somewhat taller and more sparsely branched species than the last was found 
attached to stones on Shingle Island and has also been found at Pamban; but in the 
absence of the gonosome it is impossible to determine the genus with certainty. If it is 
a Plumularia it must be very near P. alternata Nutting (1900, p. 62, pI. iv figs. 1-2), from 
which it differs in the absence of athecate internodes from the hydrocaulus (though not 
from the hydrocladia), these being represented, however, by the single nematophore which 
they bear in that species. The supracalycal nematophores are, moreover, somewhat 
shorter, not quite reaching the margins of the hydrotnecae. 

A smaller 'form, very like P. tenuis var. pambaneitsis in size, occurs on seaweed at 
Pamban. It differs from the Shingle Island form in having the hydrothecae much larger 
and closer together. 

Hydroids of this group are distinguished from those of the setacea group by the 
presence of hydrothecae on the hydrocaulus as well as on the hydrocladia. 
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Genus Lytocarpus(Kirchenpauer) Allman. 

Stem usually fascicled; hydrothecal margin strongly toothed or sinuous; a prominent 
perforated process at the base of each hydrocladium; nematophores not movable; gono­
some borne on protective branch lets, each of which is a modified hydrocladium; these 
may be aggregated into a pseudocorbicula, but true cor.biculae (each formed by the growth 
of leaf-like processes from a single hydrocladium) are not present. 

Lytocarpus sp. nr. graeffei (Kirchenpauer). 

PI. III. fig. 17. 

A group of plumose but otherwise simple and unbranched colonies, none of them 
more than IS mm. in height, was found growing on a stone on Shingle Island, mixed with 
colonies of the still smaller and slenderer Plumularia sp. nr. aiternata. 

The small size and unbranched monosiphonic stems of these colonies suggest affinity 
with L. graeffei (Kirchenpauer, see Stechow, 1920, pp. 128-130 fig. x), a species which 
it further resembles in having the hydrocladial nematophores practically straight and reach­
ing about to the margin of the hydrotheca with which they are associated, and in having two 
cauline nematophores on the front of each internode of the stem and none on the back. 
It differs, however, in having a much thicker (though somewhat short and rounded and 
consequently inconspicuous) intrathecal ridge, and a strongly developed median tooth to 
the margin of the hydrotheca, which is more strongly elevated laterally. The intrathecal 
ridge closely resembles that of Halicornaria intermedia, Billard (1913, p. 65, text fig. 53. 
pI. iv fig. 37) of which the genus is uncertain, the gonophores being unknown. The stems 
of that species are, however, polysiphonic, and the manner of growth somewhat different. 

A single colony may bear both male and female gonothecae, one to each of the 
modified hydrodadia. These hydrocladia are very like those of Lytocarpus spectabitz's in 
form, but are much smaller, !!carcely reaching the top of the gonotheca instead of far 
beyond it. There is a single hydrotheca on the proximal segment of each hydrocladium, 
the gonotheca being borne on the next segment. The usual three nematophores are present 
on these two segments; on subsequent segments the median one is ( ? always) absent. 

Lytocarpus spec:tabilis, Allman. 

PI. III, fig. 16. 
Lytocarpus spectaMlis, Allman. 1883, ;}p. 43-45. pI. xv. text fig. 2. 

A number of colonies of this handsome species were found growing on the piers of 
Pamban bridge. Though not met with at more than one or two places, it was very 
abundant wherever it was found at all. It was originall y described from the Philippine 
Islands and Torres Straits. 

The colonies attain a height of about 17 cm. They are compoundly pinnate and of 
brownish colour. They do not sting. The mesial nematophore is very prominent. The 
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margin of the hydrotheca has a very weak median tooth but has two very strong teeth on 
each side; the intrathecal ridge, though thin and laminar, is very long. 

The gonangia are of the same type as those of the preceding species, but a single 
modified hydroc1adium sometimes bears more than one gonotheca. The mesial 
nematophore may be present on some of the distal segments of these hydrocladia. 

Lytocarpus philippinus (Kirchenpauer). 

PI. ill, fig. 18. 
Lytoca,.jus phihp/,il1l1S, Nutting, 1900, pp. 122-123, pl. xxxi, figs. +-7. 

Lytoca,.pus jkiliRPillus, Ritchie, 1910, pp. 20-21. 

LJtoca,.pia philippilla; Stechow, 192.:', pp. 132-134~ text fig. Z. 

A widely distributed species which is abundant under the bridge at Pamban and 
also occurs on Krusadai Island and at the entrance to Madras harbour. It forms 
arborescent colonies with dark stems and white hydrocladia. It stings like a nettle when 
touched. The intrathecal ridge is strongly developed, thick and somewhat acute. The 
median tooth and broad lateral lobes of the hydrothecal margin, though distinct, are 
very low. 
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PLATE II. 

Gymnoblastea and Calyptoblastea. 
I. Pcnnaria disticha. 
2. Corydendrium dendriforme. 
3. Syncoryne sp., two polyps contracted to different extents. 
4· Eudendrium album. 
S. Eimeria vestita, female colony with a pycnogonid gall. 
6. Pasythea quadridentata. 
7. Thuiaria interrupta, robust form. 
8. Thyroscyphus juncea. 
9. Calamphora campanuillta. 

10. Orthopyxis e1'erta. 
II. Plumularia tenuis var. pambanetlsis. 
12. Thuiaria interrupta, slender form showing gonophores arising 

stem and (2) from the mouth of a hydrotheca. 
13. Sertularia gracilis, showing tendril. 
14. Do. from in front. 

(I) direct from the 
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PLATE III. 

Gymnoblastea and Calyptoblastea. 
Fig. IS. Diphasia digitalis. 

" 16. Lytocarpus spcctabilis. 
" 17. Lytocllrplls sp. or. graef/d. 
" 18. Lytocarpus philippillllS. 
" II}. Piumlliaria sp. nr. alterllllla. 
" 20. Do. var. 
" 21. Iaia pristis, maio stem with gooothecae (from Allman). 
" 22. Eudelldrillm sp. (x 6). 
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Order Siphonophora. 
By B. SUNDARA RAJ, M.A., Ph.D. 

The classification adopted is that in the Cambridge Natural History. 

Suborder Physophorae. 

Family RHIZOPHYSALIIDAE. 

Genus Physalia, Lamarck, 1801. 

In the" Portuguese Man-of-War" the pneumatophore is a large bladder-li'{e vesicle~ 
Zooids are arranged in horizontal rows on the under side of the pneumatophore. 

Physalia utriculus (La Martiniere), 1787. 

PI. IV, figs. 2-2B. 

The literature on Physalia is very extensive and confusing. The Indo-Pacific 
forms have been assigned to a single species, Physalia utriculus, by recent writers (Chun,. 
Lens and Bigelow). The most important difference between the Atlantic <}nd ·Indo­
Pacific species is that only one large tentacle is developed in the latter and no 
" Haupttentakel" is developed in the distal region as in the Atlantic species. For detailed 
anatomy of the species reference should be made to the following papers :-Huxley,. 
"The Oceanic Hydrozoa," Roy. Soc., London, p. 101, pI. x & xii (1859), and Lens and 
Van Riemadijk, ., The Siphonophora of the Siboga Expedition," Monograph 38 (1908). 

Family CHONDROPHORIDAE. 

A large polythalmic pneu~atophore and a single large central gastrozooid are the 
distinguishing characters of the family. 

Genus Porpita, Lamarck, I80r. 

Colony disc-shaped and circular without a sailor crest. 

Porpita pacifica, Lesson, 1826. 

PI. IV, figs. I-IA. 

The Porpitae of the Indo-Pacific and Atlantic oceans have been described under many 
names. There seem however to be only two species P. pacifica, Lesson; and P. umbella,. 
O. F. Muller. The characters which distinguish P. pacifica from P. umbella according 
to Bigelow are (1) the tubercles on the upper surface of the disc, (2) the greater number­
of stalked nem"ltocyst knobs (cnidospheres) on the marginal tentacles, (3) the more 
completely branched limbar canals, and (4) the fewer open stigmata on the disc. 
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The specimens collected at Krusadai Island range in size from 24tnm. to 33 mm. 
in the diameter of the disc, including the soft marginal rim. The surface is tuberculate in 
.all, but specially so in the larger ones. The following is the number of cnidospheres on 
the tentacles :-

24 mm. specimen ... 
33 mm. specimen ... 

20, II, II, 4 terminal knobs. 
24, II, 12, 4 terminal knobs. 

Only 4 or 5 concentric rows of tentacles are present. There arc no open stigmata 
in the central part of the disc in the larger specimens. I therefore refer them to the 
species P. pacifica, LeEson. 

Genus VelelIa, Lamarck . 

. Disc elliptical, often quadrangular, with a polythalamous pneumatocystcomposed of 
-concentric rings and usually bearing diagonally a vertical crest. Marginal tentacles 
:simple without cnidospheres. 

Velella sp. is reported to occur in the Gulf of Manaar but no specimens were 
-collected at Krusadai. 
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PLATE IV. 

Siphonophora. 

Porpita pacifica, Lesson. 

I. Dorsal 'View of the disc-
(a) Rows of stigmata or dorsal pores. 
(b) The margin of the disc. 

IA. A vertical section-
(a) Concentric chambers of the poly thalamic pneumatophore. 
(b) Single central gastrozooid. 
(c) Horizontal rows of gonozooids bearing medusiform gonophores. 
(d) Dactylozooids or marginal tentacles. 
(e) Cnidophores. 
(j) "Liver" with tracheae. 

Physalia utriculus (La Martiniere). 

2. Complete colony-
(a) Pneumatophore. 
(b) The single long tentacle. 
(c) Dactylozooids. 
(d) Other tentacles . 

. 2A. A typical group of dactylozooids from the lIarrow end of pneumatophore. 
2B. A gonodendron-

(a) Gonophore. 
(b) Gonocalyx. 
(c) Dactylozooid or gonopalpon. 
(d) G astrozooid. 
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Class Anthozoa. 

Subclass Alcyonaria. 

By F. H. GRAVELY, D.Sc. 

The classification followed is that adopted by Bourne in Lankester's Treatise on 
Zoology. 

Order Stolonifera. 

Family CORNULARIIDAE. 

Clavularia? crassa (Milne-Edwards). 

Pl. V, fig. I. 

Co,.nu/a,.ia crassa, Milne-Edwards, in euvier 1836--1849, X, Zoophytes, pI. Ixv figs.3-3b. 
Comula,.ia c,.assa, Milne Edwards, 18S7, p. 106, pl. BI fig. 4. 
Clavula,.ia C,.aISa, Kowalevsky and Marion, 1883, pp. 8-14, pl. I figs. I-Id, II I-II. 

A species of Clavularia is abundant on the under sides of stones on the south-eastern 
shore of Shingle Island, and is more rarely found in similar situations on Krusadai 
Island. But its zooids, which are scarcely a centimeter high when expanded, faintly 
tinted with orange pink and to a large extent transparent, are somewhat inconspicuous .. 
It agrees closely with Milne-Edwards' figures and description of C. crassa from Algeria. 
Kowalevsky and Marion, however, distinguish two species which are apparently identi-­
cal in appearance. The nam~ crassa they confine to an oviparous form which is found 
only on the plant Posidonia caulini (though it seems to men:ore likely that fig. 3 of Milne­
Edwards, 1836-49, represents a stone) introducing the name petricola for a viviparous. 
form found only on stones. The present species lives exclusively on stones so far as I 
have seen: but as fully developed eggs and no planulae have been in the polyps it is 
almost certainly oviparous. Its specific identity is therefore open to some doubt. The 
differences in spiCUles indicated by Kowalevsky and Marion are not sufficiently definite, 
to settle the matter. 

Anthelia sp. 

PI. V, fig. 2. 

The genus Anthelia, which is not included among the genera defined by Bourne._ 
resembles Sympodium in having an expanded membraneous base in which the proximal 
portions of the zooid cavities are sunk, but has non-retractile polyps (see Milne-Edwards .. 
1857, p. 104). 
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An extensive colony was found encrusting a mass of dead coral that was raised from 
two or three feet of water in Porites Bay, and another on rock just covered at low tide in 
the same bay. They were of a dark purplish brown colour, the back of each tentacle 
contrasting with the rest as a creamy white stripe on account of the densely pacKed 
minute spicules which there form a superficial protective layer. These spicules are 
smooth flattened discs, usually two or three times as long as broad and oval in outline 
with a more or less distinct cGnstriation in the middle; more rarely they are as long as 
broad, with two constrictions at right .angles to each other. The. greater part of the 
spicule is finely granular, but the middle is clear. Such spicules are also found in other 
parts of the colony, but are very sparsely scattered there. No warted or other kind of 
5picule is present. 

The polyps in the first colony are very small, scarcely attaining a height of 2 mm. 
and are aggregated into dense clusters which thickly cover the basal expansion. The 
tentacles are short and thick with short lateral pinnules. In the second colony, from 
which the figure was prepared, they were larger and more elongate, and were united in 
their basal portions to form a' small fleshy stern" thus affording a transition to the 
genus Xenia. In spite of this difference, which .may well have been due to the different 
conditions' under which they lived, the two colonies probably, I think, belong to a single 
species. 

A useful synopsis of the chief characters of a number of species of AI/thelia is given 
by Thomson and Henderson, who include them in the genus CZavuZaria (I906, facing 
P.408). 

Order Alcyonacea. 

Family ALCYONIIDAE. 

Four genera have been found on Krusadai Island, and as they are often somewhat 
difficult to distinguish from each other the following key is given. For further details 
regarding Sarcophytum, Lobopizytum and Sclerophylum, see Pratt, I906, p. 533. 

1. Siphonozooids and large superficial canal system absent 
- Siphonozooids or large superficial canal system present 

'" Alcyollium. 
2. 

2. Siphonozooids minute or absent, large superficial canal system 
present '" Sclerophytum. 

_ Siphonozo.oids present, large superficial canal system absent 3. 

3. Young colonies often mushroom-shaped, older ones with lobed surfa,ce 
as in preceding genera; autozooids least, siphonozcoids usually most, 
numerous on the margin ... Lohophytum. 

- Colonies usually mushroom-shaped throughout life, autozooids most, 
siphonozooids least, numerous on the margin ... Sarcophytu11I. 
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Alcyonium pachyclados. Klunzinger. 

PI. V, fig. 3. 
AliYOlliuIN pachy&laios, Klunzinger, 1877, pp. 24-25, pl. i figs. 5-5b. 

Aleyo,,;ulII pa.:hyclados, Pratt, 1906, pp. 534-535. 

AicYOllilJIIl pachyclados, Thonlson and Henderson, [';06, p. 416. 
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Dead and dying colonies were washed up on Krusadai Island by the tide in large 
numbers in September 1922; living ones have been found in Porites Bay. 

The colonies are tough and leathery, often very extensive, with a distinct basal 
portion devoid of zooids, surmounted by numerous short, thick lobes, set close together 
and themselves usually divided into more or less numerous subsidiary lobes. The polyps 
are extremely small; their tentacles contain minute opaque constricted-oval spicules 
very like those fQund in the tentacles of the above described species of Anthelia. In the 
general tissues of the colony the spicules have the form of short, thick, double clubs with 
both ends covered with short, thick, spines. 

The species has previously been recorded from the Red Sea, Zanzibar, the Maldives,. 
Luzon and (perhaps more doubtfully) from the Cape of Good Hope. 

Sarcophytum ehrenbergi, Marenzeller. 

Sarcophytum ehrmberl{i, MarenzelIer, 1886, pp. 356-359, pI. ix figs. 3-4. 
SarcophytulIl ~hrmbergi. Pratt, 1905, p. 252. 

Sarcophy/teI" ehrenbergi, Pratt, 1906, p. 508, pI. xxviii figs. 1-2. 

A single mushroom-shaped colony from the southern shore of Krusadai Island. The' 
upper surface is concave, not convex as in the much younger colony figured by Pratt ; 
and spicules·identical with those figured by Marenzeller are abundant in the coenenchym,. 
though -those close to the surface are less slender. In other respects it agrees closely 
with the description. 

The species has already been recorded from the Red Sea, Maldives, Ceylon, Malay 
Archipelago, Australia and Polynesia. 

Lobophytum pauciflorum (Ehren berg). 

PI. V, fig. 4. 
Slrcophytum pauciJIorum, Klunzinger, 1877, p. 29, pI. ii figs. 2-2d. 
Lobophytum paucijlorllm, Pratt, 1906, pp. 515-516, pl. xxviii fig. 7, xxix 12-14. 

A single specimen of this species was found on Krusadai Island. The upper surface· 
forms a number of flattened lobes about an inch in height. The spicules are identical 
with those figured by Klunzinger. Thespecies is known to occur from New Zealand to 
the Red Sea. 

S-A 
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Genus ~clerophytumJ Pratt. 

PI. ;V, figs. 5,and 6. 

Three species of this genus have been found on Krusadai Island and another at 
.Rameswaram~ The one which has been found at Rameswaram only is divided above 
into numerous parallel, slender, fleshy lobes .. It is probably identical with S. palmalum, 
Pratt, from Ceylon and the Maldives (J906, pp. 525-527, pl. xxx fig. 26, xxxi 27), though 
in our specimens the tentacles are n~t well enough preserved to show the doubl~ row of 
rudimentary pinnules on each side, characteristic of the species. 

S. querciforme, Pratt, from the Maldives and Gulf of Manaar (1906, pp. 530 and 532, 
pI. xxxi fig. 33) has been found both on Krusadai Island and at Rameswaram (see pI. v 
fig. 6). It may be recognized by its arborescent growth, looser and less regular than in 
S. polmatum. 

The other two species found on Krnsadai Island form somewhat thin but extensive 
and. rather hard incrustations. In one of them, which occurs in Porites Bay, the upper 
·surface bears numerous small, rounded or irregular lobes crowded with zooids (see pI. v 
fig. 5'. This species is perhaps an encrusting form of S. lzerdmalIi, Pratt, from Ceylon 
·(1905, pp. 253-254, pI. ii figs. 8-9), with which the spicules seem to agree. The lobes are, 
however, l~ss crowded than appears to be indicated by Miss Pratt's figure. The last species 
is very hhrd indeed. but has slightly smaller spindles. In other, respects its spicules 
resemble those of the preceding. The zooids are, however, so small as to be scarcely 
visibfe to the naked eye; and the lobes are more widely separated and arc compressed 
into ridges. I have been unable to find an account of any species with which to identify 
it. It is certainly distinct from all those in Miss Pratt's table (1906, p. 531). 

Order Stelechotokea. 
Of the two suborders into which this order is divided, only one, the Asiphonacea, is 

yet known to occur in the area under consideratiQn. The other suborder, Pennatulacea, 
is, however, represented by a fin~ species of Virgu/aria in shallow water at Rameswaram, 
though the startling rapidity with which it disappears into the mud when in any way 
disturbed makes it somewhat difficult to capture. 

Suborder· Asiphonacea. 

Family TELESTIDAE. 

T elesto trichostemma (Dana). 
Go,go1lia t,'-enostemma, Dana, 1148, pp. 665-666, pl. Iix figs. 3-3b. 
Telesto t"enos/emma, Wright and Studer, 1889, pp. 264-265. 

T.elesto (Ca'~ioa) "ienostemma, TllolDPson and Henderson, 1905, p. 319. 

This is evidently a common and widely distributed form, having been recorded from 
Fiji, Torres Straits and the Gulf of Siam. It is very abundant in dark places.under stones 
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beneath Pam ban bridge. It also occurs at the entrance to Madras harbour. It forms 
somewhat slender, flexible colonies up to about 10 cm. in length. The stolons and stems 
are usually mot;e or less covered with silt, but the comparatively large white polyps 
when expanded make it the most beautiful of all the littoral Alcyonariaof the district. 
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Subclass Zoantharia (except Scleractiniae). 
By Prof. K. RAMUNNI MENON, M.A. 

Sea-anemones, as the animals dealt with in this section are calied, were included in 
the old group Actiniaria, but are at the present day arranged in three independent orders 
in the sub-class Zoantharia (Hexacorallia) in the class Anthozoa. These orders are 
called Cerianthidea, Actiniidea and Zoanthidea:· The popular term l>ea-anemones, though 
strictly applicable to the first two, may without undue strain be extended to the 
Zoanthidea also. The sea-anemones are soft-bodied and solitary animals though 
examples of colonial and hard-bodied forms are not unknown in the group. For the 
general structure and classification of the Zoantharia the student is referred to the 
ordinary text books. 

Though the sea-anemonef;l hitherto obtained from Krusadai Island and the neighbour­
hood form but a small coUet:tion, there is every reason to think that the Gulf of Manaar 
will be found to harbour a very rich and yaried Actinian fauna. All the three orders, 
mentioned above are represented in the Krusadaicollection. 

It has not yet been possible to study the material in the collection with that thorough­
ness which is necessary before exact identification is possible; the specific identity of 
many of the following forms has therefore been left undetermined and, even in those 
cases in which it is stated with some degree of confidence, it would be wise to regard the­
identification as provisional till a fuller examination has been made. 

Order Cerianthidea. 
About fifty species of this order have been recorded from various parts of the world~ 

The Cerianthidea are soft-bodied, solitary animals living in a leathery tube buried in the 
sand or mud, with the tentacles exposed. A foot or pedal disc is absent and the animal 
is not attached. The aboral end of the body is rounded and there is a very distinct pore 
at its extremity. The tentacles are arranged in two sets, one at the margin in four 
cycles and the other round the mouth. 

A fine specimen of Cerianthus sp. (pI. vi, fig. I) has been obtained from Kutikal Point. 
The preserved specimen is 125 mm. long without the tentacles, and is about 25 mm. thick 
at the margin without the tentacles; the long marginal tentacles are about 10 mm. in 
'length, the oral about 18 mm. The tentacles are numerous; about ISO marginals and 162 

orals were counted. The column has a deep violet colour, the inner marginals have cross. 
bands of violet and the orals are light red in colour. 

Arachllactis, the pelagic larva of Cerianthus, is commonly met with in the Madras 
plankton. Colonies of Phoronis are often found growing on Cerianthus tubes. Sea­
anemones are well known for their longevity. One of the best recorded cases is that of 
Cerianthus 11lembranaceus which lives in the Naples Aquarium. This fine specimen which 
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is figured in Andres' classical monograph written in 1883 was recorded as flourishing in 
the Aquarium in 1924 and, for aught one knows, is still one of the favourites of the 
Aquarium. 

Order Zoanthidea. 
This order contains about 30) living spe~ies. They are solitary or colonial forms, 

generally attached, but sometimes free and unattached, and generally with an incrusted 
body-wall. The tentacles are simple, unbranched and arranged in two alternating cycles 
at the margin of the disc. The littoral forms comprise the genera Zoantlllls, Gemmaria, 
PalytllOa, Sphellopus, Episo.lllLlms and Parazoallthlls. 

Genus Zoanthus, Cuvier. 

Zoallthlts.--Soft un incrusted colonial forms with a double mesogloeal sphincter. 
Z. shackletolli (pl. viii, fig. 14), a small species with the coenenchyme in the form of stolons 
and with a brown cuticle occurs at Pamban Bridge and in Porites Bay. ~olyps with a 
long' stalk or short and sessile, widely separated or. close-set. Colour varied: column 
yellowish grey, with the upper part in closed polyps pinkish brown, pinki&h yellow, 
violet, green or dark blue; disc pinkish brown, violet or warm brown, with white or green 
radiating lines, ofren with a metallic green area round mouth and in some specimens a 
circle of eight or more whit~ dots; tentacles green, yellowish green, warm-brown, violet­
brown or bluish green, withcross bands of contrasting colours. 

Genus Palyth<>a, Lamouroux (incl. Gemmaria, D. & M.) 

Gemmaria is a sand-encrusted genus. G. (? multisulcara) is very common at Pamban 
bridge and on the reefs. Forms colonies, individuals connected together by broad stolons 
or by flat lamellar coenen chyme. Colonies often very extensive, being spread over a few 
square feet of rock surface 'and consisting of many hundn,ds of polyps. Polyps may be 
sh6rt and cylindrical at rather long wit.h the upper portion· narrowing into the stalk; 
oral disc broader than the column. Column brown, whitish towards base; disc green or 
dark-brown; tentacles brown; capitular riages light-brown. . On the disc there is often a 
white line running from the siphonoglyph to the margin and tne corresponding marginal 
tubercle is slightly enlarged. Length of polyps 18-'25 mm., disc 10'-12 mm. Over sixty 
tentacles in larger individuals. Locality Pamban, Shingle Island and reefs round 
Krusadai. 

The genus Palythoa (old) consists of forms with a very thick coenenchytne. As the 
difference in the thickness or development of coenenchyme cannot be made a sufficiently 
it:nportant generic character, Gem maria, Duchassaing & Michalotti, and PalytllOa, Lamouroux, 
are now fused into one genus Palythoa. The above species should therefore be regarded as 
a species of Palythoa. No species of Palythoa in the old sense, i.e., with thick coenenchyme 
in which the basal parts of the polyps are embedded, 4as been obtained from Krusadai. 
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Genus Isaurus Gray. 

This genus is not represented in the present collection. L spongiosus has however­
been recorded from the Gulf of Manaar and the author has seen specimens of a species. 
of Isaurus from Cape Comorin which, while it agrees with spongiosus in general 
appearance, agrees more with 1. asymmetricus in details. As Isaurus is likely to be met 
with at Krusadai, a figure of the Cape Comorin specimen is given (pI. viii fig. IS). 

Genus Sphenopus, Steenstrup. 

Sphenopus.-This has not been obtained from Krusadai, but S. marsupia/is is a very 
common Madras form. It is solitary, has a black coat of sand and lives freely in the 
sand. 

Other Genera. 

A species of Parazoanthlls, Haddon and Shackleton, occurs on dead coral rock on the 
reef to the south-west of Krusadai. Small colonies consisting of a few individuals 
connected by broad stolons. Average polyp about 6 mm. ~ong and 3 mm. across at the 
retracted disc. Polyps encrusted with black and white sand, Formanifera tests and small 
fragments of shells. 24-30 tentacles, tentacles light greyish pink. 

Epizoanthlls, Gray, has not so far been obtained from Krusadai. 

Order Actiniidea. 

Suborder Malacactiniae. 

The number of living species included in this suborder will be about one thousand. 
These are the sea-anemones properly so called. For the classification reference 
should be made to Stephenson, Q-J.M.S., Vols. 64-65, 1920-21. In some Actiniidea, 
after the first twelve mesenteries ha ve been formed, new mesenteries arise in the endo­
coeles.. Such forms constitute the group of the Endocoelaria. The vast majority of the 
Actiniidea belong to the Exocoelaria in which mesenteries which are formed after the 
first twelve always arise in the exocoeles. Among the Exocoelaria a large number of 
families have simple unbranched tentacles arranged in alternate cycles and have only 
one tentacle communicating with each radial chamber. These families constitute the 
tribe Actiniina. The remaining families form the tribe Stichodactylina in which group 
the tentacles may be branched and are generally, if not alwa,Ys, arranged in radial rows 
on the oral disc and more than one tentacle communicate with some or all of the 
mesenteric chambers. The Endocoelaria have the Actiniine arrangement. Certain 
primitive families of the Actiniina are placed in a group called Protantheae, the remaining 
families of this tribe forming the Nynantheae. Similarly, two or three primitive families 
of the Stichodactylina are separated from the rest and placed in a group Protosticho­
dactyleae, the remaining families then forming the Nynstichodactyleae. Most of the 
Actiniina as well as the Stichodactylina have a well-developed pedal disc used for 
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attachment and good basilar muscles. These Actiniina form the Thenaria. The rest 
form the Athenaria. In these there is no pedal disc or. basilar muacle and the proximal 
end of the body forms a physa. The Thenaria are divided into the Mesomyaria and the 
Endomyaria according as their sphincter muscle is mesodermal or endodermaI. The 
Stichodactylina have an endodermal sphincter. No member of the Endocoelaria or, with 
the uncertain exception of a specimen of GOllactinia sp. obtained by the author many 
years ago in Madras' (unfortunately it is not possible now to verify this identification) of 
the Protantheae, has so far been. recorded from India. The following families are 
represented in the Krusadai collection :--

Tribe Actiniina-
Athenaria: Fam. Edwardsiidae, Ilyanthidae (Steph.). 
Thenaria:-

Subtribe Endomyaria: Fam. Actiniidae (Steph.). 
Subtribe Mesomyaria : Fam. Phelliidae, Metridiidae, Sagartiidae. 

Tribe Stichodactyiina:-
Subtribe Protostichodactyleae: Fam. Corallimorphidae, Discosomidae. 
Subtribe Nynstichodactyleae: Fam. Phymanthidae, Stoichactidae, Aurelianidae. 

These families will be dealt with below in the above order, except that the families of 
the Mesomyaria will be taken up last. Examples of several of the other families, e.g., 
Aliciidae, Phyllactidae, Minyadidae, Diadumenidae (Steph.), Chondractiniidae, have come 
into the author's possession from various localities in South India-Madras, Ennur, 
Tuticorin, Cape Comorin and Trivandrum-and from Bombay. It is extremely probable 
that most of the families now unrepresented in the Krusadai collection will be found to 
occur in Krusadai and the student should keep a sharp look-out for them. 

Family EDW ARDSIIDAE. 

No pedal disc. Body divided into a rounded physa, a middle scapus and a capitulum. 
Only eight complete fertile mesenteries. An example of this family, Edwardsiella pudica 
(Klunz.) Andres, occurs in the sand at Kutikal Point (pI. vi fig. 2). Long worm-like 
body; scapus with a reddish brown cuticle, eight longitudinal grooves and with low 
ridges between; numerous small papillae which contain nemathybames on the ridges; 
tentacles twenty. The specimens obtained are ISO mm. in length, 8 mm. at greatest 
width; tentacles 8 mm. long; physa about 7 mm. long. Cuticle reddish brown, physa 
white, upper part of column bluish green, tentacles greenish with round dots on inner 
face. The animal burrows in the sand. 

Another Edwardsiid, probably Milne-Edwardsia Sf)., if not a new sub-genus, has been 
obtained from the reef to the south of Krusadai. Animal firmly attached to dead coral 
rock by a broad base-like part of the scapus beyond which the scapus is continued at an 
angle into a short process ending in a small physa. Scapus broad below, narrowing 
towards upper part; with a brown cuticle; wall thin, tough. six prominent angular ridges, 
sometimes with six others less prominent alternating with these. Tentacles 36-45, 
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. 'nioderate'ly lortg,in two rows, about equal in length, or inner slightly longer. Six pairs 
.of complete mesenteries with strong retractors, two pairs of. whkh are directives; no 

. 'other mesenteries seeIi in the scapus; onesiphonoglyph .. Scapus yellowish brown, 
. 'capitulum and physa white; tentacles reddish brown, dark-blue at b~se; reddis.h radiat~ 

ing iines in' outer part, Of disc: . Upper narrow· pact of scapus with capitulum .and 
tentadesretracted in the nattlrd state. Column about 30 mm. long .. 

Family IL Y ANTHlDAE. 

Body divided into physa, scapus and capitulum. More than eight.complete mesen .. 
teries. Peachiti sp.(pl. vi fig. 3) has been obtained from KutikaIPoint .. A Jong 
vermiform burrowing animal looking ·not unlike Synapta; minute suckers on body by 
which the animal attaches itself to bottom of glass vessel; con chula five-branched; 
tentacles short, rounded, 16 iIi number; mesenteries only 16. . Length of the animal 193 
mm. without the-small physa which was broken off, diameter about 10 mm. at the thickest 
,portion which is near the oral end. ·Colourless. 

Family ACTINIIDAE. 

For definition of family see Stephenson, loco cit., 
Anemonia sp. (! lsactinia badia Crlgn.) (pI. vi fig. 4).-Base wen-developed, broad. 

Column low, broad, smooth. Margin distinct, crenulate,with a n,umber ofirregulaily 
'arranged marginal spherules springing from its edge; marginal bodies absent in .young 
specimens. Disc broader than coiumn, circular, often elongated in one tra,nsvers'e, axis, 
~dge sometimes folded,' 2 or 3siphonoglyphes. Mouth raised, oval. Tentacles ,entac­
'maeous,numerous, 'situated in' outerportiGn of disc, moderat~ly long,pointed,with 
terminal pores. Colour: generally faint red; base brown-yiolet; tentacles deep violet 
with . light tips, or yellowish green' .. 'In' a .Iargespecimen,l1eight of column 6 mm., breadth 
of base 12-15 mm .... diameter of disc without tentacles 21 mm.; tentacles.(inn€?r) 7 mm., 
2 mm. at base .. The animal is active and. readily changes its attachment. Locality, Bridge 
and reef to south of Krusadai. 

Para1U!monia (! cinerea = Gyrostoma cinerea, Steph.}.~A very small. anemone foupd 
attached in· numbers to Fucus and other sea weeds. Body very small, tentacles l~ng. 
no marginal spherules. . Asexual reproductionaccurs in this species and two individljals 
connected together ·by the edge of th,e disc should be looked for. Height of column 
172 mmi; diameter of base 4mm.; length of longest tentacle 7 mm. 

Bunodactis sp. I (Bunodes warhli, Crlgn.). Occurs in little hollows on the concrete 
blocksatthe 'Pamban 'bridge, fuHy exposed at low tide. COlumn white to light~brown 
below, dark-brown above; suckers in vertical rows, with orange.-red tips; ,disc dark-brown 
:with radiating grey'lines; teMacles greenish grey with light-orange or pink edges and 
tip~~stitn:mit of otalcbne yellowish. In a large preserved spedmen, base 25mm. broad, 
colum.n 12 mm: high; disc .with tentacles about 18. mm. Fragments oJ shell adhere .to 
the.suckers. 
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B,t"oda~tis sp. 2 (pl. vi fig. S).-'-A common form on the reef to south of Krusadai. Large 
numbers ofte~ occ~r together, covering the surface of dead coral masses. Column 
low, broad, withlongitudin~l rows of suckers in upper part; animal generally covered by 
.fragments of sh~lls which adhere fi:mly to the suckers. Animal easily recollnized by its 
coloured disc and tc~ntacles. Disc green, greenish yeilow or greenish violet; light:-green 
immediately round mouth; whitish radiating lines. Tentacles, brown, brownish yell~w; 
or grey-violet, pink or dark-brown towards the end. Column white with a faint hluish 
or pinkish tinge, upper part bluish grey. Height about 9 mm., disc when spread out 3() 
mm. including tentacles. 

Bunodactis sP.3 (pl. vi fig. 6).-A common form found burrowing in the sand at Kutikal 
Point; spt!cimens are also found attached by broad base to rocks on the reef opposite 
Krusadai. Easily distinguished from the previous species by the much longer body and 
the absence of the green colour. Body buried in the sand with only the disc and tentacles 
exposed i,n the burrowing form. Base well developed, swollen into a bladder in the 
burrowing form. Column long, broad towards oral end, tapering downwards and attain-· 
ing its 'smallest width above the swollen base; 24 longitudinal rows of suckers in upper 
part, the principal rows reaching down to the base; rows of suckers ending in 
conical marginal outgrowths; longitudinal liries on column. Tentacles fairly long, 
po,inted, 48. Column grey or light yellowish green with white and brown longitudinal 
lines, dark radiating lines on base, tentacles brownish with white oval areas ~rl oral 
aspect and two interrupt"ed dark-blue lines along the sides of the front face. These inter­
rupted lines are also seen in very young specimens. Fragments of shells often found 
.attached to the suckers. Length of a spirit specimen 50 mm.; disc diameter, without 
~entacles, 14 mm.; diameter above base 6 mm.; diameter of swollen base 13 mm.; outer 
tentacle 7 mm· 

Gyrostoma sp. (pI. vii fig. 7).-A large, fine, vase or cornucopia-shaped, burrowing 
anemone found in the sand at Kutikal Point and Thonithurai. This is one of 'the most 
b~autiful ~nemones occurring at Krusadai. The body is buried in the sand in a vertical 
burrow with the disc and tentacles resting on the sand. Body very long, narrow towards 
base, broadening towards oral disc, reaching the maximum width at the margin ; smooth; 
longitudinal lines of attachment of mesenteries often visible; much wrinkled longi­
tudinally and transvers~ly in the preserved specimen. -The illustration does not show 
the natural shape to advantage. Base well-developed, bladder-like when the animal is 
dug ,out. Margin distinct, crenulated with low, broad, conical denticulations. Oral 
disc broad, circuiar, only innermost portio~ free from tentacles. Mouth elongated; 
stomodaeum longitudinally grooved, often protrudt.d in preserved specimens; tW() 
siphonoglyphes. Tentacles short, broad at base, pointed, perforated at tip, longitudinally 
fluted in preserved specimens, usually 96 in number, arranged in five cycles. 
6-6-12-24-:-48 Sphincter muscle very weak apparently and tentacles and disc not 
retractile. Colour of column ligbt cream, occasionally red, tentacles colourless, disc 
sometimes bluish gr~y. Largest specimen obtained was 300 mm. in length, 70 mm. across 
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disc withQut tentacles, 53 mm. across column below margin, 20 above base, 32 at swollen 
base; inner tentacles 20 mm. in length,S mm. at base. 

The above identification is quite provisional. In most of the examples the column is 
~uite smooth. But in two specimens which on naked-eye examination appear to be 
identical with the others, rows of low, hollow projections are just visible in the upper part 
()f the column. They do not seem to be due to the contraction of the column wall. In 
a similar specimen believed to be from Tuticorin, rows of suckers and marginal acrorhagi 
are very distinct. This is also the case in a _sma II sessile specimen obtained from a block 
at Pamban bridge. These two specimens a,Ppearto be a species of Actinioi{les. Are they 
really identical with the other two in which the suckers and acrorhagi have presuma bly 
been reduced to vanishing point and are these latter again identical with the form provi­
sionally named here Gyrostoma sp. ? Fuller study' is necessary before the question can be 
settled. 

Judged by Haeckel's figure and the scanty description given by Andres, Gyrostoma 
sp. appears to be the same as Anemonia .1.l1ilne-Edwardsii of Andres. 

Family CORALLIMORPHIDAE. 

Corynactis sp. occurs on concrete blocks at Pamban Bridge, generally in large num­
bers, scattered or more or less crowded together on the substratum, separate or connected 
by basal extensions. Polyps small. Animal can be easily identified by its capitate' 
tentacles. Sixteen to eighteen large exocoelic tentacles and 16--18 radial rows of smaller 
endocoelic tentacles with 3-8 tentacles in each row. Column reddish brown, yellowish 
brown, orange or pink. Size varies; larger specimens meas~re IS mm. in height of 
column, 10 mm. in diameter at margin,6 mm. across column at middle: smaller speci­
mens are very much smaller. 

Family DISCOSOMIDAE. 

Rhodactis rhodostoma (pI. vji fig. 8).-10 the lagoon to the south of Krusadai. . Indivi­
duals closely crowded together,.forming thin, flat, slimy sheets spread over dead corat 
rock. Base well deyeloped; broad bases of adj9ining polyps contiguous. Column low, 
broad, smooth. Margin distinct, crenulated. Disc broad, tentacles of two kinds; simple, 
unbranched, conical, situated in outer part of disc and immediately round mouth ; shorter, 
palmately branched tentacles, with short tin-ger-shaped lobes, scattered in the intervening 
portion of the disc and among the outer tentacles; theboundaries between the two kinds 
of tentacles not sh~rply defined. Column reddish grey; disc olive-green; mouth and 
stomodaeum rose; tentacles yellowish. Dimensions of a spirit specimen: column 8 mm: 
height, base 28.mm. ; expanded disc 34 mm. 

Family STOICHACTIDAE. 

Ixalactis sp, (pI. vii tig. q).-A very fine sea-anemone living buried ·in. the .sand, 
with the. disc exposed, at Kutikal PoiQt and also in other places. Base- well-developed. 
broad. Column smooth except in uppermost par~, narrQw in themtrlrlle or hear. base. 
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expanding towards disc; suckers in uppermost part, arranged in short longitudinal rows. 
Margin dentate, with more than 300 tooth-like processes; broad and shallow fossa. 
Disc broader than column, edge often lobed, except in the inner third covere'd by 
tentacles; two siphonoglyphes. Tentacles numerous, short, arranged in several cycles. 
Some or all of the tentacles may be simple; but generally they are provided with five or 
six pairs of alternately large and small vesicle-like swellings on the antero-Iate~al edges, 
thus acquiring a pod-like appearance. The specimen figured does not show the swellings. 
All. the tentacles may be of this description or the pod-like tentacles may occur mixed 
with the simple kind or may be completely absent in a specimen. In addition to these 
principal tentacles, smaller, shorter. and very slender accessory tentacles often occur 
externally to, and forming radial rows with, the larger main tentacles, the tentacular 
arrangement thus becoming Stichodactyline. Colour variable. Column red or yellow 
or 1 ed and yellow; tentacles dark yellowish, in some specimens with violet tips; 48 thick 
opaque, yellowish or white radiating double lines on the disc radiating from the centre to 
the bases of the inner tentacles, two of these lines broader than others and at their inner 
ends with a bright red spot placed just outside the mouth; this colour pattern is not 
found in all specimens. Size: length (i n preserved specimen) of column 80 mm.; 
diameter of column in middle 25 mm.; diameter of base 43 mm.; diameter of disc, rather 
contracted, 63 mm, 

Stoichactis giganteum (Forsk.) CarIgr.-This very large common" Discosoma" is found 
in the sand in most places. The body is buried in the sand while the large-lobed 
disc is exposed and lies fiat on the ground. Base well-developed. Column fairly high 
but shorter than diameter of the disc, expanding towards margin, with suckers in the 
uppermost part. Disc very broad, peripheral part folded in festoon-like fashion; two 
conspicuous siphonoglyphes. Tentacles innumerable, very short, almost knob-like,. 
broader a t tip than a t base, very sticky; only one tentacle to each exocoele; endocoelic 
tentacles arranged in many radiating rows, two or more rows communicating with 
each endocoele; tentacles cover greater part of the disc. Disc may reach more than a 
foot in diameter. Green and white or grey colour varieties are found. 

Family PHYMANTHIDAE. 

PhymalltllUs loligo, Ehr. (pI. viii fig. IO).-Found attached to dead coral rock at low 
tide. Base broad. Column as high as broad, smooth generally, b'lt in the upper part 
with rather poorly developed suckers, expanding towards margin; margin distinct with 
about 43 low conical hollow processes. Disc broad. Tentacles of two kinds; marginal 
tentacle-like, about 86 in number, arranged in four or five cycles, each tentacle generally 
with a series of small vesicle~like outgrowth on each lateral face; discal small papilla­
like between the marginals and the mouth, arranged radially or irregularly. Column 
pinkish white below, bluish grey in upper part; disc greenish; marginal tentacles grey­
blue outside, greenish on inner face with light tips. Height of column 18 mm.; diameter 
Q mm.; disc diameter 20 mm.; base II m:n.; tentacles 3-4 mm. These details are taken 
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from. a single specimen from Shingle Island. In a second specimen since obtained from 
the reef to south of Krusadai, the details are rather different. 

Family AURELIANIDAE. 

Actinoporlts U elegarls)., Ouch. (pI. viii fig. II).-Found buried in the sand with the 
disc exposed, at Kutikal Point. Base well developed. Column long. Margin distinct, fossa 
well-devel )ped, deep. Disc notched into about 66 little marginal lobes, often retracted. 
Sphincter muscle very large, circumscribed. Tentacles short vesicular knobs, arranged 
in irregular radiating rows on the disc, many tentacles communIcating with each exocoel'e 
and endocoele; the tentacular areas separated by radial grooves on the disc. Colour of 
column white in fresh specimen, changing to dark or reddish brown in formalin. 
Measurements of a formalin specimen: length of column ISO mm. i diameter of columR 
35 mm. i diameter of disc 56 mm. i diameter of base 32 m111. 

Family PHELLIIDAE. 

In this family the column is long and consists of a main proximal portion, the scapus,. 
which is covered by a thick or thin cuticle and a short distal capitulum which is thin­
walled and hasno cuticular covering. Complete mesenteries only six pairs. Acontia 
present. 

Phellia sp. (? decO/'a, Klunz.) (pI. viii fig. 12).-This small to moderate-sized pink 
anemone occurs very abundantly on the reef. Base distinct, attached, not broader than 
column. Column generally long, may be sh0rt and broad by contraction, covered by a. 
wrinkled, rough, brown cuticle. Capitulum short, thin-walled. Disc broad, not much 
broader than coiumn. Tentacles thick, short, in several cycles, about 48-72 in number, 
arranged in four cycles with an incomplete fifth c·ycle. Mese~teries 24-36 pairs, of 
which only 6 pairs complete i 2 siphonoglyphes and 2 pairs directives. Colour: in the 
undisturbed .state, column has a translucent yellowish or pink colour i in the preserved 
animal,.the scapus is brown or greenish yellow i disc in living specimens brown-red, grey 
violet, brown-orange, or pink, with white or green or yellowish green radiating lines;. 
tentacles in living specimens rose with li~ht transverse bands, or grey with chocolate or 
orange transverse bands. Average length about 28 mm.; disc IS mm. j base 10 mm. ~ 
inner tentacle 3 mm. 

Phellia sp. 2.-Attached to rocks, generally along with colonies of Gemmaria and Zo­
anthus. Column cylindrical, slightly narrowed above base; scapus with a brownish 
yellow cuticle beset with numerous small. papillae to which sand grains are attached .. the 
sand forming a dense covering to the scapus; capitulun very short. Capitulum and 
tentacles hyaline, greyish. Largest specimen obtained measures 28 mm., in length, 7 mm. 
across margin. Tentacles 96 in number. Externally looks very like lsophellin '.<:abulosa,. 
Crlgn. 

Family METRIDIIDAE. 

The genus Aiptasiomorpha which is placed in this family here does not, according to 
Carlgren, belong to it. 

7 
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Two species of this genus occur at Pamban. They both have six pairs of complete 
fertile mesenteries and cycles of incomplete mesenteries the larger of which are also fertile. 
In both, the upper part of the column is retracted into. the lower part and there are 
vertica, rows of raised cinchides. 

Aiptasimnorplza sp. I.~The body is more strongly built than in A. sp. 2, the body· wall 
being thicker and the retractors much stronger. The base is very broad, column cylindri­
cal and comparatively narrow and disc broader than column. Smaller individuals 
sometimes found springing from the base of the larger. A large specimen measured 
·12 mm. diameter of base, 12 mOl. height of column,S mm. diameter of column, 4mm. 
length of tentacles. General colour whjte; tentacles white with a reddish brown core, or 
greenish grey; larger specimens have grey brown tentacles and the column just below 
the tentacles is dark grey. Found attached to pieces of concrete at Pamban bridge. 

Aipfasiomorplza sp. 2.-More delicately built than the preceding and does not attain its 
diinensions. A fairly large mature specimen has base 6 mm. broad, column 5 mm. high, 
6 mm. across disc and tentacles. Column is greenish with white longitudinal lines; 
tentacles white or light grey; disc at bases of tentacles reddish brown. Below the 
introverted part of the column, a raised annulus is often seen. This form occurs on 
Balanus sh!!lh:. attached to the wooden piles in the middle of the bridge and ~lso on 
blocks at Pamban. Surrounding the older individuals, there are a number of young ones 
which spring from the peripheral part of the base. The individuals, large and small, 
form a continuous covering over the entire outer surface of the Balanus shell. 

Family SAGARTIIDAE. 
Sagartia sp.-A very common form on the rocks at the Pamban Bridge and also on 

the reef at Shingle Island; also occasionally met with elsewhere. Gener~l colour of the 
colm'lin varies somewhat: yellow, brownish yellow, dark brown or brownish red; 
greenish grey or light to dark brown below margin; occasionally with light longitudinal 
lines; cinch ides minute dark blue dots, widely separated but arranged in longitudinal 
lines over column. Tentacles white with grey core or light to dark brown, sometimes 
longitudinally striped. Disc white or light brown with white radiating lines; tentacular 
region of disc often dark grey. No suckers or warts on column. An average specimen 
measures IS mm. base diameter, 10 mm. column height, II mm. across column, 6 mm. 
length of inner tentacle. 



Fig. 
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1. Cerimzt/llIs sp. x I~. 

2. Edwardsiella pudica x I. 

3. Peachia sp. x I~. 

4a. Anemonia sp. x 4. 

PLATE VI. 

The pharynx is shown protruded. 

4b. Do. A portion of the margin with tentacles x 10. 

5. Bunodactis sp. 2 x 3. 
6. BlInodactis sp. 3 x 2. From life. 



PLATE VI.-KRUSADAI SEA ANEMONES. 



PLATE VII. 

Fig. 7. Gyrostoma Sf., slightly reduced. From life. 
.. 8. Rhodactis rhodosttlmq, about natural size. From life. 
" 9. Ixalactis sp., slightly reduced. 



PLATE VlI.-KRUSADAI SEA ANEMONES. 



PLATE VIII. 

Fig. 10. Phymant/zus Zoligo x 4. 

" 
11. ActilloporllS sp. x 1. 

" 
12. Phellia sp. x 2. 

" 
14. Zoallt'hus shackletoui x 4. 

" 15. Isaurlls asymmetriclls x 1 (from Cape Comorin). 



PLATE VIII.-KRUSADAI SEA ANEMONES. 
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Suborder Scleractiniae (Corals). 

By F. H.GRAVELY, D.Se. 

The most important works dealing with the classification of this suborder as a whole 
are those of Duncan (1885) and Quelch (1886), a useful summary of whose results is given 
by Bourne (1900). The recent colonial Astraeidae possessing distinct corallites have been' 
revised by Matthai (1914) and there can be no doubt that revision is required in other­
groups also. For more general studies of coral and coral reefs see Darwin (1842), 
Saville-Kent (1893), Wood Jones (1907) and Hickson (1924). 

Most of the species recorded below have been identified for me by Prof. G. Matthai,. 
whom I take this opportunity of thanking for his help. 

In view of the difficulties of classification the following key to the genera found may 
facilitate identification :-

1. Corallite walls imperforate 2. 

- Corallite walls perforate, the corallum being formed 
chiefly o'r wholly of porous coenenchyma 

2. Corallites solitary 
- Corallites not solitary ... 

3. Corallites separate 
- Corallites united by well developed calcareous peri-

thecaltissue ... 

4. Tabulae present, but no dissipiments 
- Dissipiments present ... 

S. Corallites distinct, each surrounded by a complete thecal 
wall which is superficially visible 

- Corallites not bounded by a complete and superficially 
visible thecal wall l ... 

6. CoralIites formed by extra-calycinal budding; number 
of septa meeting columella more or less definite 

_ Corallites usually formed by fission, sometimes by 
budding; number of septa meeting columella 
indefinite 

16. 

Troehocyathus. 

3· 
Cylicia. 

4· 
Pocillopora. 

S· 

6. 

II. 

7· 

10. 

I In P,IVDlIi" Illi1lcJivetlsis the thecal walls may with care be detected, even withont a lens. But they are well below 
the general surface of the colony which is formed entirely by the strongly exsert septa. The general appearance of 
the col9ny is co[)sequentl y very differen t from that of the Astraeids in the collection. Other species of the genus 
resemble Astraeids more closely, but have not yet been foun;! in the area und€{ consideration. Pavotlia and Psammo. 
eo,.{/, the only member> of the Fungac:a in the collection, have proved most difhcult to fit into the key. They shoull,_ 
of course, be characterized by the pre3eilce of synapticnla uniting the seFta, but I have not found these suffiCiently 

distinct for use in practice. 

S 
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7. Regions between the thecae spiny 
- Regions between the thecae spineless 

S. Corallites small and vertical;. no perithecal ridges 
- Corallites large and oblique; peri thecal spines fused at 

base to form ridges ... 

9. Corallites usualiy projecting far above peritheca, which 
is highly vesicular; septa markedly exsert; inter­
corallite furrows absent 

- Corallites level or slightly projecting, with septa little 
exsert; peritheca dense; polygonal intercorallite 
furrows present 

10. Septa not of equal width at the calicular margins; 
corallite walls usually separated by perithecal regions 
of varying thickness; an alternating cycle of rudi­
mentary septa present or absent ... 

Septa of equal width at the calicular margins; corallite 
walls fused; an alternating cycle of rudimentary 
septa present ... 

II. Thecal walls united into more or less sinuous ridges, or 
broken into conical protuberances 

- Thecal walls not rising to the surface of the colony 1 ... 

12. Thecal walls united into ridges 
- Thecal walls broken into conical protuberances 

13. Calycinal centres distinct 
-. Calycinal centres indistinct except when young 

14. Colonies massive, compact ... 
- Colonies more or less foliaceous or branched 

15. Colony encrusting, corallites of moderate size 
- Colony ramified, corallites v.ery small 

16. Extensive perithecal tissue present 
- Thecal walls fused 

17. Calyces tubular at least on the terminal branches 
- Calyces less prominent 

IS. Calyces very large 
- Calyces quite small 

19. Calyces small and shallow 
- Calyces larger, thecal walls eleva ted 

1 See foornote 0.1 previous page. 

S. 

9· 
Cyphastraea. 

Echinopora. 

Galaxea. 

Leptastraea. 

Favia. 

Goniastraea. 

12. 

15· 

13· 
Hydllophora. 

14· 
Coeloria. 

Symphyllia. 
Merulina. 

Pavollia. 
Psammocora. 

17· 
19· 

Madrepora. 
IS. 

Turbillaria. 
Montipora. 

Porites. 
GOlliop(lra. 

[N.H. I, 
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Section Aporosa. 

Family TURBINOLIIDAE. 

Genus Trochocyathus, Milne-Edwards & Haime. 

An undetermined species of Troc!Jocyatllus is found on stones round the beacon in 
Porites Bay and under the brid~e at Pamban. It reaches a height of a bout 10 mm. with a 
breadth of about 13 mm. at the top and 21 mm. at the bottom. The outer walls are white,. 
contrasting strongly with the septa which are dark purplish brown. 

Family POCILLOPORIDAE. 

Genus Pocillopora, Lamarck. 

Pocillopora damicornis (Linnaeus; see Esper, 1791, pI. xlvi; 1797, pp. 38-45, pl~ 

xlvi A) is common in the shallow water south of Krusadai Island. Prof. Matthai informs­
me that the species is very variable. 

Family ASTRAEIDAE. 

I.-ASTRAEIN AE REPT ANTES. 

Genus Cylicia, Milne-Edwards & Haime. 

The isolated polyps of a little coral, probably Cylicia rubeola (Quoy & Gaimard; see' 
Milne-Edwards, 1857, pp. 607-608\ form scattered colonies under stones on Krusadai 
Island and at Pamban. Concerning the characters of the species of this and allied genera 

see Matthai, 1924 (I). 

2.-ASTRAEINAE AGGLOMERATAE GEM MANTES. 

Genus Cyphastraea, Klunzinger. 

Cyphastraea serailia (Forskal; see Matthai, 1914, pp. 39-41, pI. vii fig. 4, xi 1-9, xiii 8" 
xxxviii I and 5), is not uncommon in the shallow water to the south of Krusadai Island_ 
It does not appear to form very extensive colonies. The calyces are about 2 mm. in 
diameter and are round or oval, not polygonal, being separated by minutely spiny 
perithecal tissue. The thecal walls project conspicuously above this and the distance 
between them may be slightly greater than their diameter, but i~, usually very much less 

in at least a part of the colony. 

Genus Echinopora, Lamarck. 

Ecllinopora lamellosa (Esper; see Matthai, 1914, pp. 50-51, pI. viii fig. 6, xiv 2-6, xv I" 

xvi 6) is very abundant in the coral bay at the south-western end of Shingle Island and in 
Porites Bay, Krusadai Island, especially on very soft mud. It often forms immense colonies 
of delicate, finely ridged and spiny lamellae ove,i"the upper surface of which are scattered 
the slightly raised calices with somewhat indefinite walls but strongly exsert septa. The 

8-A 



44 Bulletin, Madras GO'lJernmeJIt Museum. [N.H. J. 

colonies have a strong brownish colour in life, being much darker than those of .. Volltipora 
foliosa to which they otherwise bear not a little resemblance superficially. 

Genus Galaxea, Oken. 

A species of Galaxea, probably G. fascicularis (Linnaeus; see Matthai. 1914. pp. 59-62. 
pI. viii fig. 4, xvi 4, xxxiv 3; xxxviii 6) has been found in very shallow water on the inner 
side of the reef south of Krusadai Island. about opposite the bungalow. On. this small 
area, which is rendered somewhat difficult of approach by deep water between it and the. 
shore, it was abundant in 1926, the only occ~sion on which it was visited. It has not 
been seen elsewhere. The polyps, which were of a pale bluish green 'colour, were found 
fully expanded by day. 

Genus Leptastraea, Millie-Edwards & Haime. 

Leptastraea roissyana, (M.-Ed. & Haime; see Matthai, 1914, pp. 67-68, pI. v.iii figs. 1-3, 
xvii 4, xviii I, xix 1--2, xxxvii 4) is. not uncommon on Krusadai Island. -. The thecae are 

, larger than in Cyphastraea serailia and may be as much as 9 mm. in diameter. Being 
crowded together, with a minimum of intervening peri theca, they are pentagonal or 
hexagonal in shape. The largest colony I have seen is round and massive, its f!;reatest 
-diameter being about 14 em. 

Genus Merulina, Ehrenberg. 

Merulitla ampliata (Ellis & Solander; see Esper, 1797, pp. 96--97, pI. lxxvii; Matthai. 
1924 (2), pp. 28-29, pI. v fig. 5) occurs on the outer edge of the reef in Porites Bay. In the 
key it has had to be grouped with the Astraeinae conjlllentes, bearing' as it does to the 
present group the same relation as they do to the Astrapinae agglomeratae jissiparantes. 

3.-ASTRAEINAE AGGLOMERATAE FISSIPARANTES. 

Genus FaVia, Oken. 

This genus is represented by a larger number·of species than any other; and the 
following key, based on superficial characters, may be useful a:s a guide to their identifica­
tion. All have been described and figured by Matthai (1914). The polyps, so far as I 
have seen, expand only at night, and even then not readily. 

1. Calyces 3-4 mm. in diameter F. versipora (Lamarckr. 
- Some or all of the calyces at least twice that size. 2. 

2. Surface between adjacent calyces depressed or 
hidden among strongly exsert septa 3. 

- Surface between adjacent calyces crested 7. 

1 Represented by a specimen from Pamban in the Madras Mu'seum. The depth at which it was found 
is unknown. 
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3. Calyces polygonal, separated by linear grooves 

- Calyces more or less rounded, the space between 
them wider or covered by outward extension of 
septa 

4. A thin erect thecal,margin present; septa thin and 
widely spaced where they meet it ... 

- Thecal margin more or less uniformly thick and 
rounded; septa thick and crowded they meet it. 

5. Calyces 7-10 mm. in diameter 

- Calyces 5-7.mm. in diameter 

6. Calyces 8-[3 mm. in diameter,separate 
- Calyces 12-:-'18 or 20 mm. in diameter, less 

distinctly separate 

.. 7. €alyces 4-6 mm. in diameter; colonies incrusting 
or massive often with low humps 

-Calyces up to 10'-15 or even 20 mm. in diameter; 
colonies encrUl~ting or massive, usually with 
thic::k, erect but somewhat irregular branches ... 

F. valenciennesii, M.-Ed. & 
Haime (= bertholll'ti, Valen­
ciennes, Ms.) var.l 2 

4· 

5· 

6. 

F. speciosa (Dana) (=F. cloud. 
Valenciennes, Ms.).2 

F. huluensis, Gardiner.s 

F. doreyellsis, M. E. & Haime.· 

F. cOmplaJlllta, Ehrenberg, and 
F. favus (Forskal).5 

F. pelltagolla (Esper). 

F. abdita (Ellis & Solander). 

Genus Goniastraea, Milne-Edwards & Haime. 

Goniastraea retl/ormis (Lamarck; see Matthai, 1914, pp. II 8-120, pl. x fig. 3, xxxi 1-5, 
xxxiii 3, xxxviii 2 and 4) occurs sparingly on Krusadai Island. The calices are about 
4 mm. in diameter and a little less in depth. The fused walls between them are 
extremely thin, of about the same thickness as the septa. 

1 See Mattbai, 1914, p. 9.1. pI. xxiii fig. 6, two 8pecim~ns on left. In var. I," the adjacent corallite \\alls are 
fUled, the inter.calicinal walls thus formed b~ing not more thin I mm. in thickness, .often thinner; over these the septa 
-are continuous in arches, the septa being thin." This variety probably falls in the second group under .. 2" of the 
.above key, but no specimens have been found. In the first group the depth of the calyces and height of the sep.ta: 
are very variable. 

S The comnlonest Krusadai species. 
• Represented in the Madras Museum collection from Pamban, depth unknown. Not collected by anyol.e 

Tecently. 
, F. danae, Verrill, of which the Madras Museum possesses a specimen from the Ceylon pearl banks, has 

-calyces of about the same size as F. do,.~)'msjs, but more closely united as in F. comp/anala. . 
i Only one colony of each of these species has been collected; They differ greatly ODe from the other; but 

bOlh.species are shown by Matthai's descriptions and figure!\ to be so variable in the very characters in which they most 
-conspicuously differ, that 1 hesitate to suggest any of them as aids to identification. There are two. additional 
:specimens of F./a'llus in t"~ladras Museum collection, but none of F. ('amplanata. 
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4.-A~TRAEINAE. CONFLUENTES . 

. Members of this group seem only to Jive where they will never be exposed even by the 
lowest tides. In consequence they are more rarely met with than the preceding group in 
shore collecting. Hydnophora is the genus most frequently met with. 

Genus Symphyllia, Milne-Edwards & Haime. 

A single large colony of Symphyllia sitluosa, Quoy & Gaimard (see Gardiner. 1906,. 
pp. 760-761. pI. lix figs. 1-3 ; = Mussa nobilis. Dana. 1848, pp. 187-188, pI. viii fig. 10) from 
the outer edge of the reef west of Porites Bay. 

Genus Coeloria. Milne-Edwards & Haime. 

Two or three colonies of Coeloria dacdalea (Ellis & Solander; see Esper. 1791, pl. lvii 
fig. I lIee 2; 1797. pp. 63-65; Matthai, 1924 (21. pp. 22-.U. pI. iii fig. I. v 3; ?= C. arabiea 
Klunzillger, 1879, p'p. 17-19, pI. ii figs. 1-4 and 8, ix IO a-c) were collected in Porites Bay 
and one small one on Shingle Island. C. daedalea is defined by Milne-Edwards and Haime 
as having short calycinal series as figured by Esper. They are, however, very variable in 
large colonies; and Klunzinger's C. arabica, in which they are described as mostly long 
~eems to me to be probably identical. 

Genus Hydnophora. Fischer de Waldheim. 

Hydnophora exesa (Pallas; see Matthai, 1924 (2), p. 27, pI. v fig. 6; incl. ehretlbergH, M.-Ed. 
& Haime 1857, p. 423, pl. DS fig. 2 ;=eontignatio, Forskal. see Klunzinger, 1879, pp. 22-23,. 
pI. iii figs. 2-3. ix I2a-e) is not uncommon in Porites Bay; and an immense colony was 
found rising to about low tide level from moderately deep water on the north-western side 
of Shingle Island. H.· mieroeotla (Lamarck; see Klunzinger. 1879, pp. 21-22, pI. iii fig. I .. 

i~ 12d; Matthai, 1924 (2), pp. 27-28) also occurs on Shingle Island. In the former the 
cones are taller and more compressed than in the latter, with broader and more flattened 
valleys between them. 

Section Fungacea. 

Family PLESIOFUNGIDAE. 

Genus Pavonia. Lamarck. 

A single colony of Pavonia malJivcnsis (Garoiner, 1906, pp. 935-936. pI. lxxxix: 
figs. 1-3) was f~und south of Krusadai Island on the same bank as Galaxea. It was of a 

brownish colour in life. 

Family CYCLOSERIDAE. 

Genu!; Psammocora. Dana. 

A .single £olony of PsrzmtrZoeora contigua (EEper. 1791, pI. Madr. lxvi; 1797, pp. 81.;.82; 
see GardIner. 1906, pp. 950-951 ;=plieata, Lamarck, see Dana, 1848, p. 346, pI. xxv, figs. 2-2b) 
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was found in the western part of the lagoon on the south side of Krusadai Island. Two 
specimens of the same species in the Madras Museum collection from the Gulf of Manaar, 
which are labelled P. acerosa (Bruggemann) are doubtless those on which Thurston's record 
of that species (1890, p. 75) is based. I have not been able to consult any description of 
Bruggemann's species; but there can, I think, be no doubt that the specimens belong to 
Esper's species, which has priority should the two prove to be identical. 

Section Perforata. 

Family MADREPORlDAE. 

Madrepora spp. 

Some species of tl~is section have such small polyps that their state of expansion is not 
readily noticeable in the-field. Many (perhaps all) of those with noticeably large polyps 
habitually expand by day and some at least seem even to close in the dark. 

On Krusadai Island Madrepora is found chiefly in Porites Bay. Three or four easily 
recognizable forms occur; but each is subject to great variation due, in part at least, to 
environment; and further field study is required to decide whether these should be 
regarded each as a single species or as a group of species. 

A large irregular loose-growing form with strongly tubular sUbapieal corallites and 
purple tips to the branches may provisionally be referred to M. cervicornis, Lamarck (see 
Agassiz, 1880, pI. xviii; also Brook, 1893, pp. 27-28) of the subgenas Eumadrepora (see 
Brook, 1893, p. 22). The next form is more slender, compact and low-growing. When 
well developed it consists of a short, stout trunk from the top of which branches normally 
spread out horizontally, ·giving rise to short slender upwardly directed branchlets bearing 
subapical corallites with walls prolonged on the outer and short on the inner side. It may 
provisionally be referred to M spiClfera, DaAa (1848, pp. 442 -444; Brook, 1893, pp. 92- 24 
of the subgenus PoZystachys (see Brook, 1893, p. 2'2). The horizontal branches mayor 
may not anastomose, and occasionally erect colonies are found. Both the above mentioned 
subgenera belong to the first of Brook's four Divisions, with cylindrical axial corallites 
which project at the apex of each division of the corallum. Lastly a stout and compact 
form with stout, thick-walled more or less hemispherical axial corallites (Division 2) and 
correspondingly short subapical corallites may provisionally be referred to M. erythraea, 
Klunzinger (1879, II, pp. 14-15, pI. iii fig. 5, iv 8, ix 10; Brook, 1893, pp. 157-158) of the 
subgenus TyZopora (see Brook, 1893, p. 22). 

Each of these" species" may, however, . be stunted by adverse conditions. This is 
particularly the case with the f.··st and last, in which all intermediate stages are found 
between the normal forms already described and stout compact forms with short stout 
subapical corallites, in which the two" species" become almost indistinguishable. The 
only way in' which I have been able to recognize to which" species" such stunted forms 
belong is hy the shape of the terminal branches, which are conical in M. cervicornis but 
are more cylindrical at base and rounded at tip in M. erythraea. Klunzinger (1879. pI. x) 
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has figured two such forms under the names pyramidalis (fig. B) and pal/ida (fig. A) 
respectively. 

A form which is, I think, probably identical with, though somewhat more erect and 
irregularly branched than is usual in,M. erythraea is" not unlike Agassiz's figure (1880~ 

pI. xix) of M. prolzjera, Lamarck. This form is certainly identical with the stunted form 
described above as a form of M. erythraea, and if it should prove to be distinct this stunted. 
form will have to go with it. The left half of Agassiz's figure, however, shows the 
terminal branches tapering more as in somewhat stunted colonies of M. cervicornis. 

Genus Turbinaria, Oken. 

Large detached dead specimens, probably Turbinaria crater (Pallas j see Bernard, 1897 .. 
pp. 23-25, pI. i, anapl. xxxi fig. I) are to be seen in various stages (If decomposition on the· 
dead reef off Sandy Point and on the south-eastern shore of Shingle Island. A few 
living specimens of T. cra.ter have been found in Porites Bay, together with a single small 
specimen doubtfully referred byMatthai to T.lrondms (Dana, 1848, pp. 412-413, pI. xxx 
figs. 10-IOc j see also Bernard, 1896, p. 46) and one of T. patula (Dana j see Bernard, 1896. 
pp. 41-42). T. patula and T. peltata (Esper j see Bernard, 1896, pp. 38-40, pI. vi-vii anct 
pI. xxxi fig. IS), of which a single specimen was found at Parriban, differ from the other" 
two in having much larger and as a rule more widely separated and less convex calicles. 
Our specimens are both small and are .nore or less distinctly stalked, T. fJatula being 
slightly concave above and T. peltata slightly convex. Both are encrusting forms in their' 
later phases. 

T. peltata differs from T. patula in having much larger calicles (about SI and 3 mm~ 
diameter respectively in our specimens), coarser coenenchyma and a thicker edge to the 
colony, but Bernard records the existence of transitional forms which it is very hard to­
place. 

T. frondens differs from T. crater in that" the nearly perpendicular edge of the deep. 
bowl-shaped cup increases in circumference by forming lobes, which may fold inwards. 
round vertical axes" (Bernard). Our doubtful specimen is, however, too young to be" 
deepJy bowl-shaped j consequently its sides are more nearly horizontal than vertical and 
their lobing, which is not very extensive, may be due to external causes. 

Genus Montipora, Quoy & Gaimard. 

Two forms occur in abundance and another rarely. 
Montiporajoliosa (Pallas j see Esper, 1797, pp. 67-70, pI. Iviii A and lviii B j Milne­

Edwards, i860, pp. 212-213 j Bernard, 1897, pp. 156-162, pl. xxx and xxxiv fig. 13) is a 
foliaceous form in which the calices are surrounded by stout dentides. It is not unlike­
&IlhlOporalamellosa in its manner of growth, but whiter in colour and less fragile. It is 
very common in the Coral" Bay at the south-western end of Shingle Island and not 
uncommon on the south side of Krusadai Island. 

I Bernard gh'es 4-10 mm. as the recorded maximum variation in T; pellata. 
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A single. colony of an encrusting form resembling M. joJiosa in its denticulate calicles 
was found on Krusadai Island. It has been doubtfully referred by Matthai to M.explanata~ 
Bruggemann (see Bernard, 1897, p, 23, pl. i fig. 3, xxxi 5). 

Montipora spongiosa (Ehrenberg; see Klunzinger, 1879, II, p. 38, pl. vi fig. 3, v 10, .x 
10) is a thick-set. closely biltsomewhat irregularly branched, spineless form, common Oil 

the north side of Shingle Island and the sQuth of Krusadai Island. 

Family PORITIDAE. 

Genus Porites, Milne-Edwards & Haime. 

Concerning this genus see Bernard, 1905 and 1906. It is common whereyer living 
coral is found on Krusadai and Shingle Islands, forming immense ma~ses ia places (e.g· 
Porites Bay). It is encrusting in its earlier stages, becoming massive later. 

Genus Goniopora, Quoy & Gaimard. 

Concerning this genus see Barnard, 1903. Several specimens have been collected· in 
Porites Bay. The polyps, which are of a greenish grey colour, appear always to be­
found fully expanded by day. 
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NEMERTINEA. 

By F. H. GRAVELY, D.Sc. 

The neighbourhood of Krusadai Island is not rich in Nemertines j comparatively few 
specimens have been collected, and as it is doubtful whether anyone but a specialist 
could name them successfully I have thought it wiser not to risk damaging the material 
by attempting any anatomical investigation. Consequently I have obtained no clue to 
the systematic position of any but the single species, the external characters of which 
seem to place its identity beyond doubt. 

A brief account of the classification of the group will be found in the" Worms, 
Rotifers and Polyzoa" volume of the Cambridge Natural History, but for details Burger 
(1895) should be consulted. 

The only species I have been able to identify is Eupolia hemprichi (Ehrenberg j see 
Staub, 1900, p. 613, pI. xlvii figs. II-Ila j also Pun nett, 19J3. p. 104, pI. iv figs. 2-3), a 
species already recorded from various localities extending from th,e Red Se.a to Polynesia. 
The few specimens obtained were found on stones in the lagoori on the south side of 
Krusadai Island, not far from the shore about opposite the bungalow. They are slender 

Eupolia hemprichi. 
and highly contractile worms, ~ometimes over 100 cm. long, white in colour but marked 
dorsally with a transverse dark streak close behind the anterior end, and followed a little 
further back by a somewhat wider dark band, from which a median dark band extends 
to the posterior end of the body. A dark mid-ventral band is also present, though 
somewhat less pronounced. 

Under stones on the boulder zones south and east of Krusadai and south of Shingle 
Island there occurs a short stout Nemertine, about 3-4 cm. long and 5 mm. broad, bright 
orange-pink or red in colour, sometimes white at the post~rior end. When fixed the 
proboscis. and often its sheath as well, are instantaneously thrown off. Both have a short 
undivided part from which arise a number of ramifying branches. There is a well­
marked constriction behind the head and the mouth is situated immediately behind this, 
as in Punnett's figure of Lineus australis (1900, pI. lxi fig. 4I), not in front with the 
proboscis pore as in Drepanoplwrus roseus, Punnett (1903, p. 112, pI. iv fig. 7 j 1909, P.4, pI. i 
figs. 4a-b) for which it might otherwise be mistaken superficially, except that no eyes 
.ha ve been noticed; 
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A single specimen of a more slender and "flattened species, brownish in colour, was 
found crawling on mud at Kutikil and several very small brownish specimens have been 
found on stones at Pamban. Pilidium larvae have been seen in the plankton. 
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CHAETOPODA. 

By F. H. GRAVELY, D.Sc. 

Class Polychaeta. 
Except for the removal of the Ariciidae from the Nereidiformia to the Spioniformia, 

the classification followed is that adopted by Benham in the Cambridge Natural History. 

Order Phanerocephala. 

Suborder Nereidiformia. 

Benham includes in this suborder the family Ariciidae, in spite of their spioniform 
appearance. Without them the suborder is identical with the Polychetes Errantes of 
Fauvel (1923) whose book may be consulted for subdivision into genera. He separates 
the families thus! :-

I. Elytra on a certain number of feet, the rest carrying cirri 
- Without elytra 

2. A fan-shaped group of broad flattened setae (paleae) on 
all segments .. . 

- No such groups of setae .. . 

3. Prostomium not distinct; pedal cirri globular or absent 
- Prostomium distinct 

4. Feet biramous but without setae; prostomium fused with 
the following segments, flanked by two long cirri con­
taining aciculi; pedal cirri absent ... 

-Feet uniramous, with globular cirri 

5. Pharynx armed with four teeth; prostomium fuse'd with 

Aphroditidae. 
2. 

Chrysopetalidae. 

3· 

4· 
6. 

Tomopteridae. 

5· 

buccal segment, which is emarginate in front Pisionidae. 
- Pharynx unarmed; l1rostomium indistinct; teguments 

covered with small papillae and typically bearing in 
addition a certain number of large spherical capsules in 
transverse rows ... Sphaerodoridae. 

1 A few changes have been introduced into this translation of Fauvel's key, which has, moreover, been made 
-dichotomous throughout. 



Bu/letin._ Madras Gotrernmcllt Museum. 

6. Prostomium conical, without tentacles or palps; dorsal 
and ventral cirri foliaceous; setae rare, simple, acicular. 

- Prostomium with tentacles and usually with palps 

7. Prostomium small, with five tentacles; caruncle almost 
always present; mouth situated somewhat far back 
on v~ntral surface; gills well developed; pharynx 
unarmed· ... 

- Prostomium well developed 

8. Pharyngeal armature complex ... 
-- Pharyngeal armature simple or absent 

9. Tentacles not more than three ... 
- Tentacles more than three 

10. Palps simple, but often united together so as to be hardly 
recogniza ble; pharynx armed with one large l,,')th or af 
crown of denticles and followed by a more strongly 
muscular gizzard; tentacles three; parapodia uniramous 

[N.H. I, 

Typhloscolecidae. 

7· 

Amphinomidae. 
8. 

Eunicidae. 

9· 

10. 

12. 

except in the sexually mature form of certaL: "'pecies Syllidae. 
- Palps biarticulate, sometimes absent; pharynx armed or 

unarmed; gizzard absent II. 

II. Dorsal cirri short or of moderate length, not moniliform; 
pharynx armed with a single pair of strong toothed 
jaws; tentacles two; parapodia almost always biramous. Nereidae. 

-- Dorsal cirri long and more or less distinctly moniliform; 
pharynx cylindrical, armed with at most a small pair of 
jaws (Magalia), usually only with stylets or unarmed; 
tentacles two or three; parapodia sesquiramous or biram­
ous 

12. Palps small; prostomium conical, slender, annulated, 
terminated by four small tentacles arranged in the form 
of a cross; pharynx large, covered with papillae, armed 
with at least four teeth; parapodia biramous 

- Palps absent; prostomium more or less normal 

13. Parapodia biramous, with normal cirri and a s:ckle-shaped 
gill between the rami; tentacles four; pharynx with soft 

Hesionidae. 

Glyceridae. 

13· 

papillae; all setae simple Nephthydidae 
- Parapodia with foliaceous cirri, without sickle-shaped gill, 

generally uniramous 14 
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14. General appearance (including the single pair of eyes') 
normal; tentacles four or five Phyllodocidae. 

- Prostomium flanked by a pair of large globular eyes; 
tentacles four; tissues transparent; pp.lagic worms Alciopidae. 

Family APHRODITIDAE. 

Only one subfamily, the Polynoinae, is yet known to be represented. In this sub­
family the body is relativel.v short and broad, the eyes are sessile and there are almost 
always three tentacles. 

Genus Lepidonotus, Leach. 

Paired tentacles short, terminal; twelve pairs of elytra. 

Lepidonotus carinatulus, Grube. 

PI. IX, fig. 3. 
J'o/ylloe (LePldollo/m) rarilla/II/us, Grube (1869) 187~, Pl'. 26-27, p1. iii figs. 2-2b. 

Lepidollotm c.lri1l(l/uitls, Willey, 1905, 1'1'.248-249, pl. i fi~~. 7-11. 

Widely distributed in the Indian Ocean, and the only Aphroditid that is even 
moderately common on Krusadai and Shingle Islands or at Pamban. The largest 
specimen obtflined is about 17 mOl. long and 6 mm. br03d. Figures and full description 
will be found in Herdman's Pearl Oyster Report (Willey, 1905)· The elytra are smaller 
and overlap one another more completely in front than behind. 

Lepidonotus cristatus, Grube. 

PI. IX, fig. 2. 

PO/)'110c.(Lepidollott,S) crista/a, Grube (1875) 1878, Pl'. 27-29, pl. ii figs. 3-3d. 
Lepidollo/tls rris/attJs, M'Intosh, 1885,PP. 67-69, vI. lti figs. 1-2, nii I, xiA Ie-II. 
Lepidollotus cristams, Willey, 1905, l'. 249. 
LePidol/otlls cris/a/us, HC'rst, 1917. Pl" ]0-]2, pl. V fig. 8 

A single specimen from under Pamban bridge. It is longer and much broader than the 
preceding species, and is easily recog~izable by the conspicuous tumid and more or less 
distinctly bitobed crest that rises from e ch elytron. The ventral setae of the first 
chaetigerous segment are slenderer ~\Dd much more extensively pinnate than are those of 
the other segments. The species is also recorded from Torres Straits, the Philippines and 
Ceylon. 

Genus Iphione, Kinberg. 

Only two tentacles, which are inserted laterally; facial tuberclepreseIit; dorsal setae 
more slender than ventral; thirteen pairs of elytra. 

10 
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Iphione muricata (Savigny). 

Pl. IX, fig. I. 

l'oiYfloep;!f'oueo, Schmarda, 1S6I, 1'.157, text figs., pl.·xxxvi figs. 315.-315"-. 
Jplliolte lIluf'icol.:z, Willey, 19:>5. I'p. 246-Zt8. pI. i fig~ 6. 

Jpkiofle 1IIuf'icola, Potts. I~IO, p. 341. 

Jpkio'Je 1IIuf'icol", Horst, 1917, PI'. 65-66. 

[N.H. I, 

Two specimens from Krusadai Island and two from Pamban, allof about the same size 
as the last species, but with normal elytra, flat except for tuberc;les beside the posterior 
margin. The dorsal setae are extremely fine, but form large and extremely dense clusters. 
The stout ventral setae are arranged in a series of horizontal 'rows; their subterminal 
dilatation, though distinct, is much less pronounced than in Schmarda's figure. The head 
is withdrawn far back between the anterior segments so that several pairs of elytra have 
to be folded over to expose it. Concerning the" homing" habits of this species see Potts. 
Its ~listribution extends from the Malay Archipelago to the Red Sea. 

Genus Harmothoe, Kin berg. 

Thr!,!e tentacles, the laterals inserted ventrally; fifteen pairs of elytra; ventral setae 
bicientate, but neither dorsals nor ventrals with spinous pouches. 

Harmothoe imbricata (Linnaeus). 

PI. IX, fig. 4. 
/lorII/o/hoc illlbrjcota. Izuka, 1912, PI', 43-49. pl. v figs. 1-4, "i I. 
Harlllotho~ illlbricata, Horst. 1917, p. 92, pI. Xl( figs. 5-6, 
/Iarll/o/hoe illl{'rica/.:z, Fauvel, 1923, p. 55. text fig. 18/·/, 

Four specimens from Krusadai Island, about 32 mm. long and II mm. broad. The 
elytra are somewhat inconspicuously fringed, covered with fine cornules, and bear well 
marked papillae near the hind horder, exactly as in H. imbricata. This European species 
is common in Japan and has been doubtfully recorded from the neighbourhood of 
Macassa. ThoughI have no authenticated specimens for comparison I have little doubt 
that those from Krusadai belong to the same species. 

Harmothoe dictyophora (Grube). 

Po/.moe dict.\opnora,' Grube, 1878, pp. 44-4~, pl. xv figs. 9-90. 

Harmo/koe dictj·opkora, Willey, 1905, p. 251. pI. i figs. 14-16. 

A much. smaller and slenderer species than the last, somewhat smaUer even than 
Lepidonotus carillatulus. It can readily be recognizel\ from the elytra, from a single one of 
which the species was originally described. They are divided into polygonal areoles 
'Carrying chitinous spines and filiform papillae. Some of the spines are bifid at the tip, 
especially on the first pair of elytra; and on the elytra further back they are arranged near 
the posterior margin in more orless definite radial rows of about three spines each. The 
ventral setae are thinner than in the preceding species, but are very strongly spinulose. 
The species has been recerded frem Ceylon and the Philippines. 
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. 
Family CHRYSOPETALIDAE. 

Genus Chrysopetalum. Ehlers. 

Body short. segments comparatively few; notopodium carrying paleae only, which 
cover the greater part of the back; neuropodium--carry-ing compound setae only. 

Chrysopetalum ? ehlersi. Gravier. 

ChrysotetalulII ehlersi, Gra\'ier, 190r. pp. 260-263, p'. x figs. I 5C-151, text fig,. 276-279. 

A single specimen of this minute worm was found at Pamban. In most characters it 
closely resembles Gravier's specimen from the Red Sea. The median tentacle arises 
immediately behind the anterior eyes, which are in contact with each other and are 
situa1ed ventrally, agreeing in this more closely with Gravier's description than with his 
figures. The lateral antennae, which were absent in Gravier's (incomplete) specimen, 
are well developed but inconspicuous. They arise more or less ventrally, about oppo~ite 
the posterior margin of the ventral ("anterior") ~yes. The palps arise still further back. 
The position of the palps is the only character in which our specimen differs in any 
distinctive manner from Gravier's, in which they ari'se close to the anterior. margin; and 
as there -is at present no means of knowing whether this character is constant, I hesitate 
to regard the two forms as separate species. 

Fan~ily AMPRNOMIDAE 

Genus Eurythoe. Kinberg. 

Caruncle moderately developed; a series of arborescent gills on each side of the 
body; ventral setae bifid. 

Eurythoe complanata (Pallas). 

Furythoe paCifica, M'Intosh. 1885. PP 27-10, pI". ii figs. 3-4, iiA 13- 14, iii 2, i:iA 5-12, xvi 5. 
Eurythoe comp:altata, Willey, 1905. p. 24<;. 

Eur)thoe comp/allata, ale. ollia ar,d P,lcifica, Potts, 1909, pp. 36j-369. p1. xlvi fig. 20. 

Eurythoe comp/mlata, Horst, 1912, pp. 34-36, pl. ix fig. 20. 

A large worm whose distribution coincides with that of coral reefs. It is very 
abundant in dead coral and when captured leaves quantities of its irritating spines in 
one's fingers and in any specimens that may be placed iIi the same vessel with it. 
For description see Pott~, tor figures M'Intosh. 

Large specimens have all been colourless in life; but smaller ones (about 5 cm. 
long preserved) which I am unable to distinguish othrrwise. though colourless in spirit, 
were hright pink, orange-red and greenish brown re§pect.vely ,n life. And the smallest 
specimen of all has so few segments that it resembles Euplzrosyne sp. (see below) in shape 
and size. Further collecting and study is needed to show how far these are really 
distinct. 

10-A 
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Genus Chloeia, Savigny. 

Caruncle present, gills pinnate, a single dorsal cirrus. 

Chloeia 8ava (Pallas). 

PI. IX, fig. 10. 

CMocia jla~'a, l\l'Intosh, 1835, PI'. 8-13; pI. iii figs. I & 3, iA 7-9. 

eMoen jlaz'fl, Willey, 1905, pp. 244-245. pl. i figs. I-Z. 

eh/oeia .Jlava, Horst, 1912, pp. 18-19, pI. vii fibS. 2-3. 

For figures of other species likely to occur see also Potts, 1<)09. 

[N.H. I, 

A fine specimen of this worm, about 120 mm. long and 3S mm. broad, was found 
-crawling on the mud in the dock at Kutikal Point. All the setae project more or less 
dorsally,· the dense ventral tufts being situated laterally, and the somewhat thinner 
dorsal tufts dorsally, with the gills on the inner side of them. Each segment bears a 
large black spot in the middle line, which appears to be one of the most distinctive 
characters of the' species. The setae contain much calcareous matter and their finer 
structure is therefore apt to dissolve in contact with acid. 

Genus Euphrosyne, Savigny. 

Caruncle well developed; a series of aborescent gills behind the dorsal setae on 
either side of each segment. 

Two specimens of a short broad worm, about 14 mm. long and of a bright reddish 
colour in life, were found at P~mban, and one at Krusadai Island. They appear to be 
most closeiy related to Euphrosyne globosa, Horst (1912, pp. 6-7, pl. i figs. 7-9, vii II), having 
six rows of branched tapering gills on either side of the body, and the lateral dorsal­
cirrus between the second and third rows of gills. The setae, however, project much 
further beyond the. gills than in E. globosa and I have not detected any ringent setae, 
tbough asI have not dissected a specimen I cannot say with certainty that they are absent. 

Family PHYLLODOCIDAE. 

Genus Eulalia, Oersted. 

Body long and slender, segments numerous, and dorsal and ventral cirri well 
developed, as in other genera of the subfamily Phyllodocinae. Five tentacles, four pairs 
of tentacular cirri, para podia uniramous. 

Eulalia (Pterocirrus) ceyloniclls, Michaelsen. 

Ptef'oci"tlS ceylonictls, :\olichaelsen, 1892, Pl? 13-16, figs. 7-f. 

Pterocilrus cc)'lo1ticus, "Villey, 1;05, p. 226. 

Isolated specimens of this green worm have been found on Krusadai and Shingle 
Islands and at Pamban. The subgenus to which it belongs is distinguishe.d by the 
foliaceous (instead of cylindricali, form of the ventral tentacular cirrus of the second 
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segment.1 The tentacles are about as long as the head. The first segment is hidden; 
its single tentacular cirrus is of ahout the same length as the ventral cirrus of the second 
segment. The second segment bears two tentacular cirri, the· ventral foliaceous one 
already referred to and a much longer dorsal one. The fourth tentacular cirrus is borne 
on the third (first chaetigerolls) segment and is of about the same length as the dorsal 
one of the ,.;econd segment. 

Eulalia sp. 

Two worms of this genlls were collected at Pamban, in which the \entral tentacular 
cirrus of the second segmcnt is cylindrical. The dorsal cirrus of this segment and of the 
next is missing. The gCllcral appearance ancl setal characters are very similar to those 
of the preceding species. The parapodia of both specimens were pale greenish in life, 
the body of olle being ochraceolls and of the other dull violet. 

Family HESIONIDAE. 

Genus Hesione, Savigny. 

Two tentacles, no palps, eight pairs of tentacular cirri, parapodia sesquiramous; 
pharynx unarmed: 

Hesione ceyl~>nica, Grube. 

PI. IX, fig. 6. 
Ilesiollt: ceylolli(tl, {;rube. '::;71, 1'. 327. 

IlesioJll' a.,lolli"". Willey, '905, pp. 266"267. 

This is probably at mest a local race of H. splclldida, Savigny, from the Red Sea, as 
sugges.ted by Willey. Fauvel (1923, p. 233) suggests that H. splendida may be identical 
with H. pallt/tcrillll (Risso) from the Mediterranean. 

A single specimen, 37 mm. long was found on Krusadai Island and a smaller one at 
Rameswaram. 

Genus Le~rates, Kinberg. 

PI. IX, fig. 5. 

Three tentacle~, two biarticulate palps, eight pairs of tentacular cirri; pharynx with 
two denticles, one dorsal and on.:: ventral. 

Several specimens of this worm, which is very like the preceding one in form, have 
been found at Pamban and one on Krusadai Island. It is pink in colour when alive. 

1 Tbischaracter, though well marked, may eadly be overlooked, especially in mounted specimens, p.s ill aorsal 
view .the ~ral membrane, to which the foliaceous form is due, is dten ccmpJeteJy hidden by the thicker donal 
margin, So that.the cirrus L(comes inQistingu:shabJe from a r.om:aJ cylindrical one. 
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Family SYLLIDAE. 

Only three species have been found in. even moderate abundance, all of them 
belonging to the subfamily Syllinae, in which ventral cirri are present, the palps are not 
fused, and the cirri are more or less distinctly monilliform. At least two of them 
belonging to the genus Syllis, Savigny, in which the pharynx is armed with a single 
tooth. 

Syllis (s. str.) gracilis, Grube. 

SJ1!is K1'atilis, cle Saint Jc)seph, IS95, Pl'. 190.191, pl. xi figs. 4-7. 

Syllis .tJ1'.1Cilis, (;mvi~r, 1900, PI" 150-154, text fi~s. S-16, pl. ilt figs. 4-6. 

Syllis K1'<lcilis,Wi:ley, 1905. FP. 269-27°. 
Syllis g1'atiiis, Fauvcl. 1923. p. 259, tex: fig;. 96f-i. 

Several specimens of this small slender worm were collect~d at Pamban and one on 
Shingle Island, the largest being about 30 mm. long. It can at once be distinguished by 
the stout crutch-like setae which occur on all segments of the middle region of the body. 
T·he species has been recorded from the English Channel, Atlantic, Mediterranean, Red 
Sea and Ceylon. 

Syllis (T yposyllis) variegata, Grube. 

Typosyllis Vil1'ieKilla. Gravicr, 1900, Pl" 158-160, text figs. 24-27, pl. ix fig. 8, 

Syllis (Typosyllis) VI11'itgllta, Fauvel 1923, p. 262, text figs. 97 h-lI. 

This species has the same distribution as the last, which it closely resembles in 
size and general appearance. It belongs, however, to a subgenus characterized by the 
presence on all segments of compound setae only, and these all of one general type;· 
though somewhat variable in detail. In our specimens they are extremely variable, and 
it is possible that further investigation may show that some of the specimens provi­
sionally placed here are really distinct. In the majority of specimens the movable 
portion is bidentate at the tip and finely pectinate on the straight {or lightly concave} 
edge· below; but in certain specimens both these characters tend to disappear, and i~ some 
of these the movable portion becomes somewhat strongly curved. 

? Syllis sp. 

While bathing a hale to the east of the anchorage at Krusadai Island on May 7, 192 4. 
a few days after the neTIV moon t a brilliantly phosphorescent worm was captured at the 
surface, and a number of others were seen almost immediately afterwards on the north 
side of Sandy Point ; but by the time a tube could be brought the displa.y w;~ over. 
Several specimens were, however, captured under simil<'.r circumstances the following 
evening, which was unfortunately the last We could spend on the i<sland on that occasion; 
so further observations could not then be made. On both evenings the display lasted 
only for a very brief period. The worms were brilliantly luminous and very active; and 
they poured out luminous matter forming a trail which could be detected without 
difficulty at close quarters as much as three feet behind them. In September 1925 a few 
n ore specimens were oetained under similar circumstances, but they were scarcer and 
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seemed less brilliant. This may, however, have been due to our not h~ving looked for 
them at the right phase of the moon. 

The number of segments varies from about 100--150 and a preserved but expanded 
specimen of 150 segments is about 30 mm. long- The dorsal cirri are well developed and 
of moderate length; they show little trace of the segmentation so characteristic of most 
worms of this subfamily. The ventral cirri are short and conical. The anterior segments, 
about 30 in number, bear a sing~e bundle of setae, all compound but of two kinds, one with 
the articulated portion bidentate and relatively short, and the other with this portion drawn 
out into a slender filament distally. The next 40-50 segments bear in addition a dorsal 
bundle of the natatory setae usually found in pelagic Syllids, the remaining segments, like 
the anterior ones, having only the ventral bundle of compound setae. The worms are 
whitish in colour, with a well-defined mid-dorsal streak of dark pigment. 

The systematic position of this worm is somewhat puzzling. The chitinous anterior 
margin of the pharynx is strongly oblique on either ~ide dorsally, the two sides meeting 
in an angle that might possibly be regarded as a backwardly directed tooth. This, 
however, bears little resemblance to the well-defined forwardly directed tooth of other 
species of the genus Syllis known to me. The form of the body seems, on the other hand, 
to preclude its inclusion in the genus XCllosyllis; and this appears to be the only genus of 
the subfamily in which the pharynx is unarmed. In the absence of knowledge of its 
bottom-living phase it seems best to regard it provisionally as belonging to the genus 
Syllis. 

Other Species. 

It is possible, as already pointed out, that there are other species of the genus Syllis 
(Typosyllis) that I have been unable to distinguish from S. variegata. In addition to these, 
isolated specimens of a few other species, mostly somewhat larger, have also been found, 
including one each that appear to belong to the genera Opisthosyllis (subfamily 
Syllinae, pharyngeal tooth posterior) and Pionosyllis (subfamily Eusyllinae, palps fused 
at base, two pairs of tentacular cirri, Qne large anterior pharyngeal tooth, compound 
setae with long movable portion). 

Family GL YCERIDAE. 

For classification into genera see Fauvel, 1923 p. 381, and Gravier, 1906, p. 135, who 
differs somewhat in the genera recognized. 

Genus Glycera, Savigny. 

Parapodia biramous in all puts of the body. 

Glycera alba, Rathke, 
Glyu,.a alba, Southern, 1921, pp • . 627-6l9, text fig. 16 a-e, pI. xxvii figs. 17 A -J. 
Glyce1-a alba. Fauvel, 1923. 'p. 385, text figs. ISO i-lit. 

Two specimens of this slender species of Glycera were obtained at Kutikal. The 
dorsal cirrus is small and globular and the gill short· and unbranched. There is a 
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single dorsal bundle of capillary setae and two ventral bundles of .compound ones. In 
G. lancadi'IJae, Smarda (J 861, pp. 9s--96, 7 text figs.) recorded. by Smarda and by Willey 
h90S, p. 286,.pl. v figs. II3~II6) from Ceylon, a hooded crochet is also present. 

G. alba has already been recorded from .California, Ireland and France, and from the 
Cochin backwater in Southern India. 

Genus Gpniada, Audouin & M.-Edwards. 

Paropodia uniramous in the anterior and biramous in the posterior segments. 
A single specimen, bright red in front, pale ochraceous behind, was dug up in sand 

near the roots of bushes not far from the bungalow on Krusadai Island. All setae of the 
uniramous parapodia and the ventral setae of the biramous ones are compound, the former 
with relatively short and strongly serrate, the latter with long and finely tapered 
movable piece. The dorsal setae are stout and acicular, about two in number (in· 
addition to the aciculus) as in G. emerita, Audouin and M.-Edwards (see Fauvel, 1923, pp. 
391-392, text fig. IS4 h-o). 

Family NEREIDAE. 

Saint-Joseph (1898, pp. 285-286) gives a key to the genera and sub-genera of Nereidae .. 
This needs modifying slightly in view of Ramsay's work of the genera Ceratocephale' 

and Tylorhynchus (1914, pp. 231-235) and Fauvel's additional genus Tylonereis (r911, p. 373) .. 
. With these modifications, and excluding the synonymy, it may be translated as follows:-:­

I. Branchedg ills on some of the anterior segments; paragnaths 
absent 

- No branched gills 
2. Paragnaths absent 
- With soft paragnaths only 
- With both soft and horny paragnaths 
- With separate conical horny paragnaths only 
- With separate conical and transverse paragnaths 
- Horny paragnaths of three forms: conical, transverse and 

pectinate. All the groups complete 1 

- Very small horny paragnaths, set dose together in pectinate lines. 

3. Feet uniramous '" 
- Feet biramous 

4. Buccal segment with feet and setae 
- Buccal segment without feet or setae 

Dendronereis. 
2. 

3· 
S. 

Leonnates. 
(Nereis) 7~ 

8. 

Pseudonereis. 

9· 
Lycastn's. 

4. 
Micronereis. 
Leptonereis.. 

I Eicept the mid.dorsalgrolip'of the proll:imal ring in P. a"tJlnn/a. The differences' belween t)1e three form. 
Qf'parapaths Me aptt.O be "ery minute (~eepl. x figs; 25) and may eaSIly Le overlooked. 
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S. Eyes absent; neuropodium with well developed ventral 
ligule as well as setigerous lobe; ventral cirri double, the 
two parts arising from a common base 

- Eyes present; neuropodium and ventral cirrus normal 

6. Dorsal ligule of notopodium absent; setae of the usual 
three kinds 

- Dorsal ligule folioceous, all setae homogomph spinigerous. 

7. All groups of paragnaths complete 
- The mid-dorsal and sometimes also the dorso-lateral groups 

missing on the proximal ring ... 
- All dorsal groups missing except the dorso-laterals of the 

proximal ring 
- All groups both dorsal and ventral missing on the proximal 

ring. 
- The dorso-Iaterals alone present on the proximal ring, 

none on the distal 

8. All the groups complete 
--The mid-dorsals missing on the proximal ring 

9. The mid-dorsals missing on the distal ring 
-- All dorsal groups missing on the distal ring and at least the 

middorsals (sometimes all, both dorsal and ventral) on the 

Ceratocephale. 
6. 

TylorhYllchus. 
Tyiollereis. 

Nereis (Neallthes). 

Nereis (Nereis). 

6S 

Nereis (Cirrollereis). 
Nereis (Cera­

tonereis)· 

Nereis (Eunereis). 

Perinereis. 
Arete. 

Pisonoe. 

proximal ring Piatynereis. 
In addition to forms recorded below, a few specimens have been collected which 

seem to belong to distinct species but which do not show their pharyngeal characters 
sufficiently clearly to admit of satisfactory classification. 

Genus T ylonereis, Fauvel. 

T ylonereis ? bogQyawlenskyi, Fauvei. 

PI. X, figs. 18-19. 

Tyionereis Bogoyawlenskyi, Fauvel. 1911, pp. 373-380, pI. xix figs. 1-7. 

I am indebted to Mr. G. Verugis for the provisional identification of this species~ 

which is abundant in V-shaped burrows with two apertures in somewhat muddy -t;-and 
on Krusadai Island (Watchman's Bay and the point to the east of it) and at Kutikai. 

The largest complete specimen is about IS cms; long and has about 230 segments. In 
life the worms are of a bright pink colour, with a transverse brown line on each segment 
at the anterior end and a dark red mid-dorsal line. 

A typical parapodium is shown in pI. x fig. 19. The two rami are alike in general 
structure, with a small filiform basal cirrus, a large ligule betwee~ it and the setae, and a 
lobe supported by a black aciculum with two or three more or less cirriform terminations: 

Jl 
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dorsal ligule, however, except in the first two or three segments, is very large and folia­
ceous, its base extending from the (in most segments) millute dorsal cirrus, to the 
uppermost bundle of setae, whereas the ventral ligule is smaller, widely separated from 
the cirrus and more narrowly from the setae. Both dorsal and ventral acicular lobes 
have two stout conical terminations, but the ventral has a filamentous one in addition. 

The head bears the usual palps, tentacles and large eyes, the anterior pair of the latter 
being directed forwards and the posterior upwards. The peristomium bears the usual 
·four pairs of tentacular cirri. The first parapodium is small, with the dorsal ligule 
stoutly cirriform and scarcely longer than the dorsal cirrus; but the full size and 
typical form is reached in about the third segment. All the setae are homogomph 
spinigereous with striated shaft and finely tapered articulated portion of the knife-blade 
type, its sharp edge finely denticulate. The dorsal bundle is divided into two by the 
acicular lobe, the lower half being the larger; the ventral is undivided. 

The proximal ring of the pharynx bears one pair of somewhat widely separated 
-dorsal accuminate papillae, and two more closely approximated lateral ones. It is with­
out papillae ventrally. The distal ring bears a pair of lateral tufts of about six papillae 
each. Three papillae are about equally spaced between them dorsally with two (often 
absent) immediately below the median one. A double row of somewhat closely approxi­
mated papillae extends between the lateral tufts cf papillae ventrally. The jaws are 
somewhat weakly serrate. The anal segment is broad and often appears much thickened. 
It bears a pair of anal cirri which arise near the middle line on the ventral side. 

Genus Nereis, Cuvier. 

Nereis (s. str.) falcaria (Willey). 

PI. X, fig. 20. 

C<f'atollef'eis /<zlc,/f';a, Willey, 190,5, p. 272, pl. iv fig. 89. 

Several specimens from Krusadai and Shingle Islands. The largest specimen is 
about 20 mm. long with about 70 segments, and a mounted specimen which is evidently 
a mature male is only about IImm. with about 65 segments. The type of Willey's 
species from Ceylon was 27 mm. long with about I07 -segments. But the setal characters 
seem to me to indicate the identity of our specimens with this species, particularly the 
change in the dorsal setae at about the seventeenth segment from spinigerou~ to 
bidentate falcigerous. 

The paragnaths on the distal ring agree with Will~y's description, but are somewhat 
variable. The dorso-laterals (ii) may be from two to four in number, arranged in an 
oblique row, or they may be more numerous and more irregular (see figs.). The' mid­
ventrals (iii) may be as few as three. Willey makes no mention of the paragnaths of the 
proximal ring, and places the species in the subgenus Ceratonereis, in which they are 
absen"t. But he had only two specimens, and if the pharynx was not extruded they would 
be most difficult to recognise in so small a worm, and I conclude that he overlooked them. 
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On the ventral side these paragnaths form a single line. Dorsally the laterals (vi) form 
a very small group on each side, the median group (v) being absent. 

No observations on living specimens of this small worm have been re::orded; but 
spirit specim~s show a characteristic pat~ern of pale reddish brown patches, constant in 
arrangement though vadable in extent. The arrangement is shown in fig. 20. 

Nereis (s. str.) sp. nr. ezoensis, Izuka. 

PI. X, fig. 22. 

A single specimen from Pamban seems tJ be closely related to N. ezoellsis, Izuka 
(1912, pp. 173-174, pI. xviii figs. 12-20). The pharyngeal characters are practically 
identical in the two forms, but the parapodia differ in structure. In N. ezoensis the dorsal 
ligule is of abnormal size, particularly in the posterior segments. In the Pamban form 
the dorsal and ventral rami of the parapodia are of about equal length and the dorsal 
Hgule is of normal proportions. The setae of the two forms agree closely, but the 
spinigerous ones are homogomph, not heterogomph as shown in Izuka's figure. 

Nereis (Ceratonereis) mirabilis, Kinberg. 

PI. X, fig. 21. 

Nerl1is (Ceratollereis) mirabilis, Ehlres, 1887, pp. 117-120, pl. xxxvi figs. 1-6. 

Ceratoner3is mirabilis, Gravier, 1900, pI. xi fig. 47; [901, pp. 172-174. 

A rather stout worm, the largest about 3 cm. in length. In life semi-transparent, 
broadly marked transversely on each segment with a dull greenish tint. It was first 
described by Kinberg and again by Ehlers from the Central American part of the 
Atlantic Ocean, and later by Gravier from Djibouti in the Gulf of Aden. It is not 
uncommon on Krusadai and ~hingle Islands. On one occasion at least it was found 
among Zoanthids. 

The species may easily be recognized from all others in our collection by the great 
length of the dorsal cirri and by the large lamelliform end-piece of the falcigerous setae. 
A typical parapodium from about the fortieth segment shows setae as described in detail 
by Gravier, exceptthat the heterogomph falcigerous setae are much more and the setiger­
ous much less numerous in the dorsal and the lower ventral bundles, and the setigerous 
more numerous in the upper bundle of the ventral ramus. The falcigerous setae, which 
are all heterogomph, have a long and broad end-piece which broadens rapidly from the 
point of attachment, after which it is practically straight and parallel sided till it narrows 
below the strongly hooked tip. The setigerous setae have the end-piece very long and 
slender. Those of the ventral bundle of the ventral ramus are strongly heteroR;omph, the 
rest are almost homogomph. 

The pharynx is shown in pI. x fig. 21. The paragnaths vary slightly in number and 
arrangement and also in relat.ive size. 

II-A 
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Genus Perinereis, Kinberg. 

Perinereis nuntia, Savigny • 

.PI. X, fig. 24. 

Ne,eis (Nea1ltkes) quat,,!agesi,l Grube, IS78, PP.79-80. 

[N.H. 01; 

Abundant in dean sand near hOigh tide mark on Krusadai Island (Sandy Point and 
among bushes on sandy beaches in Watchman's Bay). Pink in colour when fresh with a 
<lark mid-dorsal line. Stouter and of firmer consistency than Tylonereis bogoyawlenskyi. 
The largest specimen is nearly 13 cm. long and has about 200 segments. The dorsal cirrus 
is scarcely as long as the dorsal ligule. The dorsal setae are homogomph spinigerous; the 
ventral are hoinogomph spinigerous above and heterogomph falcigerous below. The 
paragnaths on the ventral side of the proximal ring of the pharynx (vii and viii) are 
usually arranged more or less distinctly in a treble band. The dorso-laterals of the same 
segment (vi) are transverse, each group for!!ling a single transverse line, the two lines 
being sometimes (in abnormal specimens) united by the addition of one or two dentides, 
usually somewhat irregular, across the middle line as in N. brevicirrus, Grube (1868, 
pp. 19-21, pI. ii figs. 2-2/). The proximal mid-dorsals (v) are usually three in number, 
forming an equilateral triangle .as in N. brevicirrus, not one only as described for 
N. quatre/agesi. In abnormal specimens, however, they are sometimes reduced to two, 
irregularly placed, or even to one, or may be as many as five, three in a row behind 
with one in front of each of the two outer ones, or more irregularly placed: and as the 
jaws are denticulate and the parapodiaoalso agree with those of N. quatre/agesi from the 
Philippines rather than with those of N. brevicirrus from St. Paul Island, the Krusadai speci­
mens must certainly, I think, be referred to the former. Grube only appears to have seen 
a single specimen. On the distal ring of the pharynx the mid-dorsal paragnaths (i) are 
rarely one, usually tWQ or three, in number and the dorso-laterals (ii) five to seven (rarely 
as few as two). The mid-ventrals (iii) form a somewhat small and widely separated 
ogroup, usually with one tooth on either side rather far from the rest. The ventro-laterals 
(iv) form a larger and more compact group and are individually larger also. The last 
·segment bears a pair of anal cirri. 

The Hetetonereis form is usually found· at a deeper level in the sand than the 
normal form. The size is somewhat variable, but the length seems always to be less 
than the maximum reached in the Nereis phase. The eyes are much enlarged and in the 
modified segments the parapodia are much more crowded than in the anterior part of the 
body, as is usual in this phase. The body is much sNollen by the sexual products, and 
in the female (which seems to be much more abundant than the male) the bluish colour 
.of the ova completely masks the normal pink colour. Males and females are thus easily 
-distinguishable in life. 

• Mr.Verugis informs me that Grube's Ne,.Jis (Neantnes qUfJot,.tfagesi, really i>elongs to the genus Perine,.e;s is 
DOW recogniz!ld as idemical with P. nuutia., Savigny, or possibly a variety of it. See Fauvel, 1919. 
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Perinereis cultrifera (Grube). 

Pl. X, fig. 26. 

Peri1lereis jloridalla (Ehlf~rs~, Gra\'ier, 1900, pl. ii fig. 48; 1901, pp. 185-IS8, figs. 185-189. 
Nereis culer/jern, Izuka, 1911, PP.151-153, 1'1. xvi fig;. 7-14. 
PerilllreisClIltri!tril, Flluvel, 1923, pp. 352-354, figs. 137 a-I. 

This widely distributed worm has been described from various places under a variety 
of names, as indicated in the synonymy given by Fauvel. It is occasionally found among 
stones and shingle on Krusadai and Shingle Islands. 

The pharynx is shown in pI. x fig. 26. Little or no variation in the paragnaths is 
shown by our specimens, but the descriptions and figures cited show that the distal mid­
dorsals may vary from 1- 2 in number and the proximal from 1-3, and that the transverse 
proximal dorso-Iaterals may have at least one conical paragnath associated with them. 

- The parapodia differ only slightly in different parts of the body. The dorsal cirrus 
seems to be rather long, in our specimens, probably because they were narcotized before 
they were fixed. The setae are of two kind3, heterogomph falcigerous with small almost 
straight end-piece of the usual type, and almost homogomph spinigerous. The dorsal 
bundle consists entirely of the latter. which predominate in the upper bundle of the 
ventral ramus but are in a minority in its lower bundle. 

Izuka gives" 65 mm. (rarely 85 mm.)" as the length of this worm. One of our 
specimens is about 90 mm. long, but this is much the largest of them. 

Pseudonereis anomala, Gra vier. 

PI. X, fig. 25. 
PSClidOIl,'dis (lltOllltll,l, Gravier, 190(', pl. xii tig~. 50-52; 19u1, pp. 191-197, text figs. 194-·20~. 

This species was described by Gravier from Suez arid Djibouti. It is not uncommon 
.under stones on Shingle Island and has also been found on Krusadai Island (~orites Bay) 
and at, Pamban. It reaches a length of about 6 cm. and is moderately stout. Immature 
forms are of a dull greenish colour when alive, and mature females bright blue-green ; in 
spirit all are dull brownish above, pale beneath. 

The pharynx is shown in pI. x fig. 25. There is very little difference between the 
three different forms of paragnath, the transverse ones being conical, not linear as in the 
preceding species. and the pectinate ones even less differentiated. The former are 
arranged alternately with others on the ventral side of the proximal ring. 

The anterior parapodia are of typical form, but in the hinder part of the body the 
dorsal ligule becomes more and more prominent, carrying the dorsal cirrus with h, so that 
in the hindermost segments both appear to be mounted on an elongate pedicle. The 
setae are of four kinds: homogomph spinigerous with rather small and slightly curved 
end-piece, which are confined to the dorsal ramus; homogomph spinigerous with long 
straight end-piece, which are confined to the dorsal bundle of the ventral ramus 
heterogomph falcigerous with very short stout end-piece, which are confined to the 
ventral ramus; and homogomph falcigerous with somewhat more slender end-piece, which 
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are confined to the posterior part ofthe body. I have not been able to check the distri­
bution fully in our specimens as their setae are much broken, but all four varieties have 
been recognized. 

Platynereis insolita, Gravier. 

PI. X, fig. 23. 

Plal)'IUf'.:is i"so!ila, Gravier, 1900, pl. xii fig. 53; 1901, pp. 197-200, text figs. 203-206. 

A rather delicate worm reaching a length of about 2 cm., pale greenish in life, of 
which numerous specimens were collected from Pamban and Krusadai Island and one 
from Shingle Island. Gravier's specimens came from the Red Sea. 

Our specimens seem to aj;{ree with Gravier's in all respects except in the smaller 
number of distal mid-ventral paragnaths (group iii) which I ha ve been unable to distin­
guish at all in many specimens. The species is probably the tropical representative of 
P. dUJIlerilii (Audouin and Milne-Edwards; see Fauvel, 1923, pP. 359-360, text figs. 141 a-f;, . . 
and Izuka, 1912, pp. 158-160, pI. xvii figs. 7-8) from which it differs in having the dorsal 
and ventral rami of the parapodia more distinctly separated and in having no prominence 
on the vertex of the homogomph falcigerous setae, the strong hook of which is smoothly 
rounded. It is by means of these setae, which are confined to the dorsal bundle, that 
members of this genus can as a rule be most readily recognized when the pharynx is not 
extruded, th'e end-piece being bent right round so as somewhat to resemble the upper 
half of the beak of a bird of prey. 

Family EUNICIDAE. 

The Eunicidae can be divided into subfamilies as follows (see Fauvel, 1923 .. 
pp. 396-397) ;.-

1. Prostomium without (visible) tentacles or palps. No ventral 
cirri. Dorsal cirri rudimentary 

_ .. Prostomium with tentacles .... 
2. No ventral cirri. Dorsal cirri foliaceous. Three tentacles. 
- Ventral cirri present. Dorsal cirri not foliaceous ... 

3. Two tentacles and two cylindrical palps. Upper teeth com­
posed of from two to four longitudinal series of very small 
and numerous pieces 

- From one to seven tentacles. Palps short, globular. Upper 
teeth consisting of four or five paits of pieces 

4. Seven tentacles (often missing in preserved specimens), five 
occipital, mounted on a ringed ceratophore, and two frontal 

Lumbriconereinae~ 

2 . 

Lysaretinae. 

3· 

StaurocephalinCUl. 

4· 

which are ovoid ... Onuphidinae. 
- From one to five occipital tentacles, frontals absent Eunicinae. 

Gravier, who gives a very complete system of classification (1900, pp. 217--224), uses 
slightly different definitions, which enables him to reduce the number of subfamilies to 
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three, merging the Lysaretinae in the Lumbriconereinae and.the Onuphidinae ·in the 
Euniciuae, which is in some ways more convenient. 

Subfamily EUNICINAE. 

Three genera occur, E"nice and Marphysa with five tentacles, and Lysidice with three • 
.Eunice differs from the other two in possessing a pair of dorsal tentacular cirri. 

Genus Eunice, Cuvier. 

Specimens of this genus are chiefly found among stones and shingle. 
For keys to a number of species see Grube, 1878, pp. 144-146, and Crossland,' 1904, 

pp. 287-288. 

Eunice antennata, Savigny. 

EUllicltOtTtlS;IIU,S, M'IntOlh, 1885, pp. 270-272, text figs. 32-33, pl. xxxvii figs. 18-21, xix· a figs. 12-13. 
EUII;CI antennata, Crossland, 19°4, PP' 312-318, text figs. 56-6:J, pI. xxii figs. 1-7. 
Elmi" antllmala, Willey, 1905, p. 280. 

This is by far the commonest species of EUllice on Krusadai and Shingle Islands._ 
where it is found among dead coral. It has. also been found at Pamban. It is known to 
-occur from the Red Sea to Zanzibar and the Philippines. Large specimens are about 
13 cm. long. Th~ gills are multifilar and are well developed from the sixth segment 
onwards. A small gill is often present on the fifth segment. The colour of living 
·specimens is somewhat variable. Th'e general colour is a dull greenish grey,l with 
the tentacles and tentacular cirri and the area between, and to a greater or less extent on 
either side of, the latter white. Sometimes the constrictions on the tentacles are thrown 
into special prominence by dark green or red pigment. 

Eunicesiciliensis, Grube. 

E""ice sicilimsis, Crossland, 1904, pp. 323-3z6, pI. xxii figs. 8-9. 
Eunice siciliensis, Willey, 1905, p. 282. 

The distribution of this worm seems to coincide with that of limestone suitable for its 
borings. Two specimens have been obtained fr(,lm Pamban and one from Shingle 
Island. The gills are unbranched and do not commence till about the fiftieth segment. 
sometimes not. till the two hundred and fiftieth. 

Eunice spp. 

Three or four other species have been found which I cannot identify. One, on 
account of· its size and colour,is the most striking Eunicid.of the district. In structure it 
'Closely re~embles E. antenna:ta, but it attains a length of nearly 20 em., and the gills are 
vestigial on the third segment; distinct on the fourth' and fully developed on the fifth; 

1 Many of Crossland's specimens were pink (1:/04. p. 313). 
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their filaments are stouter and less numerous, a character which is particularly noticeable 
in the posterior part of the body. The general colour is dull red above. The tentacles are 
white with reddish constrictions. The tentacular cirri and the whole width of the fou~h 
chaetigerous segment are white. The para podia are white with the bases of the setal 
bundles dark .. ~ pair of transverse white spots are found immediately above the gills 
from the s~xth chaetigerous segment onwards, and a round median white spot from about 
the thirtieth. Specimens have been found on Krusadai and Shingle Islands. 

A second species, of which one specimen has been obtained at Krusadai and one at 
Shing.le Island, neither of them complete, probably belongs to the subgenus Nicidion. 
Kinberg, in which gills are entirely absent. 

Genus Marphysa, Quatrefages. 

This genus differs from the last only in the absence of tentacular cirri, and in living 
mostly.in mud. 

Four species have been found, M. macintoshi with undivided prostomium; M. furcellata 
with divided prostomium and knife-like compound setae in the ventral bundle of all 
segments; M. gravelyi with divided prostomhim and similar compound setae only in the 
ventral bundle in the· anterior segments and simple capillary setae only in the ventral 
bundle inthc posterior segments, mixed in the middle segments; and M. mossambica with 
divided prostomium and capillary setae only in all segments. 

Marphysa macintoshi, Crossland. 

lIfa~ph)"sa lIlacifztoshi,Cro$sland, 1903, pp. 137-138, text fig. 12, pI. xiv, figs. 3-6. 

A single specimen from Kutikal. The gills are of moderate size and extend over the 
greater part of the length of the body, though absent from the anterior part. In other 
species with undivided prostomium the gills are large and are confined to a few anterior 
segments. Originally described from Zanzibar. 

Marphrsa furcellata, Crossland. 
lfa,-phj sa !urct;/ata, Crossland, 1903, pp. [41-143, text fig. IS. pI. xv figs. 13-14. 

Common in mud .and muddy s,and on Krusadai Island; also found in Kutikal back­
water. The round anterior segments with the rest of the body broader, flat above and oniy 
slightly convex .below, taken in conjunction with the character of the gills a·n<4setae, leave 
little room for doubt that the Krusadai specimens are identical with M. furcellata from 
Zanzibar, though they apparently taper somewhat less gradually towards the apex. In the 
posterior part of the body the comb setae are identical with those figured by Crossland 
for this species, but in ttt: anterior part they are long and slender as in the allied 
but more uniformly cylindrical sllecies which he deseribesand figures under the name 
M. simple.x. SpecimeTJ.s reach a length of about 13 em., the maximum breadth being 
about 2·mm . 
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Marphysa mossambica, Peters. 

Murphysa m(JslamlJiea, Crossland. 190-1. Pi>. 139-140, pl. lIV figs. 7-10. 

This widely distributed species, characterized by the complete absence of compound 
setae, i~ abundant in mud at Krusadai Island and both on the mud flats and in the back­
water at Kutikal. It was also found in an overheated and rapidly drying pool at the edge 
of the terrestrial vegetation line on Shingle Island. The body resembles that of the 
preceding species in shape and general appearance. but it attains a much larger size and 
is much broader in proportion to its length, at least when contracted. It is the largest 
common polychaet found on. the island. A complete specimen, which is much more 
slender than usual, partly at least because less contracted. is about 28 cm. long and has 
about 350 segments. It is probably not full-grown. 

Marphysa gravelyi, Southern. 

Jlarphysa gt'{lvt!ly;, Southern, 1921, pp. 617-622, text figs. '3-13 (2). pI. xxiv figs. 13 A-G xxv 13 n.L . 

. Two specimens of this worm, which appears to be the common brackish water 
Eunicid' of the Coromandel Coast, were found in Kutikal backwater. It was described 
from the Chilka Lake and is common in backwaters around Madras. Its most distinctive 
character is found in the setae of th~ ventral bundle, all of which are compound in the 
anterior segments, simple in the posterior and mixed between. 

Genus Lysidice, Savigny. 

Lysidice collaris, Grube. 

LySitiice C(Jllaris, Marenzellcr, 1&79. pp. 28-29, pl. v figs. z-z lJ. 

L,'sidiefJ c(Jl/aris, Crossland, 1904. pp. 143-144' 
Lysitiir8 c(Jl/aras, Willey, 1905. p. 284. 
LysUia- c(Jllar;s, Izuka, 1912, pp. 133-135, pl. xiv figs. !riO. 

Several specimens of this worm, already recorded from the Red Sea, Zanzibar. 
Philippines and Japan. were found on Krusadai and Shingle Islands and at Pamban. The 
middle tentacle arises a little in front of the others, instead of in the usual position slightly 
behind, but the actual distance is minute. T,be mandibular plates are most characteristic. 
being usually calcareous with special black or brown horny potttons, of whiCh the most 
conspicuous is a longitudinally crescentic one separating the inner front angle from the 
rest of the plate. The body is flattened below and strongly arched 'above-the opposite 
of what is found in the Krusadai species of Mi1rphysa~, The eyes vary- from crescentic to­
bean-sh~ped, but are never oval or round. The general colour of the body is dull reddish, 
sometimes bluish behind. The tentacles are whitish and 'unbanded. The palps are 
white laterally and below. The peristomialsegment may have'a large white mid':'dorsal 
patch extending from the posterior almost to the anterior margin.tthe next segment, 
'similar but smaller patch and the first chaetigerous segment a smaller onestill~ likewise 
in' contact, with the posterior margin. The second chaetigerolls segment, and sume'time's 
the third also, are white. 

12 
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Subfamily ONUPHIDINAE. 

Two genera are represented, Onllphis with pectinate or cirri form gills and Diopatra 
with spiral gills. Both can be distinguished from the common and widely distributed 
Hyaionoecia, not yet found on the island, by the presence of the usual pair of dorsal 
tentacular cirri. Both tentacles an~ tentacular cirri seem, however, to be readily shed. 

Genus Onuphis, Audouin & Milne-Edwards. 

Two forms occur, one with the gills bifid (except in the anterior segments) and one 
with all of them undivided. The former is evidently identical with O. dibranchiata, 
Willey, from Ceylon. The latter is smaller and may possibly be the young form of the 
same. For the present it seems best, however, to leave this unidentified. 

Onuphis dibranchiata, ·Willey. 

PI. IX, fig. 7. 
O,,"phis dibratlckiata, Willey, 1905, pp. 277-278, pl. iv fig. 100. 

Several specimens from Krusadai Island, some of them in tubes covered with coarse 
sand grains. Easily recognized by its filamentous gills which are bifid after about the 
first 17 segments. 

Genus Diopatra, Audouin & Milne-Edwards. 

Diopatra neapolitana, Della Chiaje. 
Diopatra neapolitatla, M'Intosh, 1903. pp. 128-133, pI. x figs. 1-4. 

Diopatra neapolitana, Crossland, 1903, pp. 132-135, p!. xiv fig. I. 

Diopatra neopolitalla, Fauvel, 1923, pp. 419-420, text fig. 166 a-h. 

A single specimen of this widely distributed species was found on Krusadai Island and 
one ftt Kutikal. Crossland notes that the species is a variable one and that some of 
the variations seem to be correlated with locality. 

Subfamily LYSARETINAE. 

Genus Halla. Costa. 

One complete specimen and two posterior fragments were collected at Pamban. The 
former was dark purplish brown, the two latter dull orange, in life. The usual crochets 
are present, but the capillary setae are drawn out to a 'fine point and are all of one kind, 
without markings of any sort. In other respects the specimens closely resemble 
H. parthenopeia (Della Chiaje; see FauveJ, 1923. pp. 426-427, fig. 16g a-h) from the 
Mediterranean. 

Subfamily LUMBRICONEREINAE. 

For the classification of this subfamily, see Gravier, 1900, p. 222. 
Specimens of at least two species of Lumbriconereis were collected at .Pamban and 

Shingle Island, and specimens of Arabella from Krusadai and Shingle Islands and 
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Pamban, some ot them hom sponge. I have not succeeded in identifying them. 
Lllmbrieonereis can be recognized by the presence of compound setae or crochets, the 
remaining genera of the subfamily having simple setae only. Arabella has no setae on 
the first two segments and no acicular setae on any segments. It has four eyes in a 
transverse line. 

Suborder Spioniformia. 
The families, among which the Ariciidae are here included, may be separated 

thus-

I. Mouth and prostomium normal 2. 

- Mouth and prostomium modified 4. 

2. Peristomial cirri absent; setae all capillary, not 
feathered; short, stout ventral setae often pre!!ent, 
especially in the anterior segments, but no true crochets. Ariciidae.1 

- Peristome provided with a pair uf long cirri (tentacles) 
which, however, are readily shed; crochets or feathered 
setae present 3. 

3. Dorsal setae fringed capillaries, ventral crochets; no 
feathered setae ... Spionidae.2 

- Feathered setae present in some part of the body, no 
true crochets 

4. Prostomium large, spoon-shaped 
- Prostomium merged in lips of wide and more or less 

funnel-like mouth 

5. Anterior segments elongate, but arrangement of setae 
alike throughout 

- Body divided into strikingly dissimilar regions 

Family ARICIIDAE. 

Genus Scoloplos, Blainville. 

Disomidae. 

Magelonidae. 

5· 

Ammocharidae. 
Chaetopteridae. 

Neuropodia simply bifid or entire, not connected by a membrane across the middle line 
in any segments as in the genus Aricia. The, prostomium is pointed in Se%p/os, s. str., 
rounded in the subgenus Nainereis. 

1 ? Incl. Apistobranchidae and Levinsenidae, though closely allied to the Ariciidae, the former of these two families 
has palps and the latter one tentacle, so should probably be placed at the end of the N ereidiformia, thus linking the 
two suborders (see Mesnil, 1898). 

s Inc1. Polydoridae. 

12-A 
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Scoioplos marsupialis, Southern. 

Pl. IX, fig. II. 

Scoloplos lIla~su~ia/is, Southern, 1921. pp. 632-634, text fig. 18, pl. nvii 6gs. 19 A-G. 

Several specimens from muddy sand on Krusadai Island (Watchman's Bay) of which 
the largest is about 10 Col. long. Pink in life. Though about twice as long as the 
type specimen, "the Krusadai specimens agree closely with Southern's description 
an~ figures. The pocket-like membranes situated immediately below the parapodia 
from about the twentieth segment onwards. are the most distinctive feature of the 
species. 

Scoioplos sp . 

. A single specimen of another species of Seoloplos was collected from shingly ground 
south-west of Krusadai Island. There are no pocket-like membranes j the gills are much 
smaller than in S. marsupialis j and the ventral rami of the anterior para podia, with 
their special stout setae, project strongly from the body wall. 

Family SPIONIDAE. 

Concerning the classification of this famHy see Mesnil. 1897, and Elwes. 1910, p. 70. 

Genus Scoiecolepis. Blainville. 

Prostomium with frontal processes. Gills from the first setigerous segment. No 
hooded setae in the dorsal bundle. 

A small species 'Of this·genus, pink in colour when alive, is not uncommon in muddy 
sand on Krusadai Island (Watchman's Bay). The largest specimen obtained is about 
4 Col. long but is incomplete, as are all the others also. 

Genus Spio. Fabricius. 

A single incomplete specimen from Watchman's Bay probably belongs to this genus, 
in which the prostomium is without frontal processes and gills extend from the first 
setigerous segment to the posterior end of the body. Our specimen is of about the same 
size as the species of Seoleeolepis above recorded or a littfe smaller. The gills of the first 
five setigerous segments are filamentous, those of the first three particularly being long. 
and tentaculiform. The gills of the remainIng segments are normal. 

Genus Polydora. Bose. 

Fifth setigerous segment modified by the presence of specially stout posterior dorsal 
setae. 
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Polydora coeca, Oersted. 

Polydora (oua, 51. Joseph, I~94, pp. 59-61, pI. iii figs. 65-70. 

Polydom coeca, Mesnil, 1896, pp. 191-193 (kcy~, pp. 236 an,! 241), pI. xii fig~. 23-29. 

A species of Po/ydora, probably about 3 cm. in length, IS often found on Krusadai 
and Shingle Islands, burrowing in large numbers in the superficial layers of coral rock, 
from which specimens are difficult to extract satisfactorily. The mouths of the burrows 
are coated with mud, which makes the presence of the worm easy to detect. Its 
<::haracters agree eX<1ctly with those of P. corm, Oersted, as given by Mesnil, and with 
those of specimens from the Isle of Man. The species is known to occur in the North 
Sea and Arctic Ocean. Mesnil records it from calcareous algae, and St. Joseph from 
<>yster shells. Its discovery in coral rock in the Gulf of Manaar suggests that it will 
prove to be a limestone borer of world-wide distribution. 

Family CHAETOPTERIDAE. 

For the c1assification of "the lower Chaetopteridae" see Crossland, 1903. p. 170. 
The more highly specialised genus Chactoptcrlls differs from the four genera there 
enumerated in the presence of "wings" (see Benham, 190I, fig. 173). In this genus the 
tentacles are small and the body is divided into three regions. 

Genus PhyJlochaetopterus, Grube. 

One pair of long tentacles, grooved and ciliated (and readily shed) as in the 
Spionidae, and an additional much smaller pair often obscured by the first. Body 
divided into three regions. 

Phyllochaetopterus sp. 

PI. IX, fig. 15. 

Colonies of a Phyllochaetopterus, closely allied to P. ramosus,Willey (1905, p. 293, pI. v 
figs. 1'33 -[36) from Ceylon, are sometimes found in the cavities of sponges and coral 
rock on Krusadai and Shingle Islands. The worms are difficult to extract satisfactorily 
from their brown chitinous ramified tubes, but it seems probable that complete specimens 
would be about 2 cm. long,. The anterior part of the body is whitish, the posterior part 
dark olive, the change taking place in about the middle of the second or branchial region. 
The long tentacles are whitish, with extensive transverse brown bands in worms from 
coral rock, and with less extensive ones in those from the g(OUP of colonies frOIll sponge. 

The first region of the body consists of 13 short, broad segments or (more rarely) of one 
more. The second re~ion com:'sts of more elongate s,egments, about 12 in number. A pair 
<>f elongate eyes are present in some specimens but are often difficult to detect and are 
probably not constantly present. There is a single enlarged seta on each side of the 
fourth chaetigerous segment. It is more or less obliquely truncate and cupped distally 
with a large tooth at the aPical pOint of the margin.of the cup, a smaller one opposite 
this and three (? sometimes only two) on each side between (pI. ix fig. IS). I have been 
unable to detect more than one or· two setae supporting internally the bilobed notopodia, 
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of the branchial region. The abdominal ndopodia are clavate papillae, each supported 
by a single internal seta. The uncini of the branchial region seem ~ .. be Jess numerous 
and less conspicuous than in P. ramosus. I have not been able to detect the bend in the 
specialised setae of the fourth segment, nor the special setae of th'e last notopodium of 
the first body region, characteristic of P.pictlls. Crossland (1903, pp. 174-176, pI. xvi 
figs. 5-7 and 9 a-d) from Zanzibar. ""-

It seems to me not unlikely that further study will shew that P. pictus, P. ramosus and 
the Krusadai form all belong to a single variable species with a wide distribution round 
the shores of the Indian Ocean. For the present, however, it seems necessary, in view 
of the described differences, to keep them distinct. 

Post-larval Chaetopterid. 

PI. IX, figs. 12-14. 

Specimens of a deeply pigmented post-larval Chaetopterid are sometimes found in 
abundance, each in a minute mud-covered tube adherent throughout its length to the 
surface of a sponge. From the fact that they are always found in a state of active 
proliferation, and from their abundance, it seems probable that they belong to the above 
described common colonial species of Phyllocilaetopterlts, though there is as yet no real 
proof of this. A well-marked bqobed prostomium and two long peristomial tentacles are 
present; the second pair of tentacles is not developed. The modification of the fourth 
chaetigerous segment has begun but I have not been able to distinguish the characteristic 
stout setae. Pruliferation takes place by the formatfon of the head of a daughter worm 
and a new tail for the parent between the ninth and tenth segments. 

Genus Spiochaetopterus, Sars. 
Characters as in Phyllochaetopterus except for the absence of the second pair of 

tentacles. 

From a cluster of tubes, slightly more slender than those of the preceding species 
but with the same manner of growth in a cavity of a sponge, a slender whitish Chaetop­
terid was extracted, with a pair of long slender tentacles. Unless a second pair of tenta­
cles is hidden beneath the bases (jf these, it must belong to the genus Spiochaetopterus. 
It seems better to leave detailed examination till it can be sent to a specialist rather than 
risk damaging the specimen. 

Suborder T erebelliformia. 
The families may be separated thus :_ 

I. Segments distinct and similar throughout 
- Body more or less clearly divided into regions 
2. Paleae absent 

- Paleae present 
J. Posterior part of body normal 

Posterior part of body reduced toa small leaf-like s~~pha f~r 
closing the tube... ... .. ... ... '" ... 

Cirratulidae. 
2. 

Terebellidae. 
3· 

Ampharetidae. 

Amphictenidae. 
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Family CIRRA TULIDAE. 

For classification see St. Joseph, 1894, pp. 42-47. 

Genus? Audouinia, Quatrefage~. 

Tentacular cirri borne on one or more segments behind the first gill-bearing 
segment. 

Several worms about 3 cm. long, probably belonging to this genus, were found in a 
~avity in a sponge on Krusadai Island. They were of a deep orange red colour in life. 
The tentacular cirri are borne on about the fourth seglllent, and in some specimens there 
appears to be a short pair of gills on the first or s~cond segment. Possibly these have 
been shed in other specimens. 

Family TEREBELLIDAE. 

For classification see St. Joseph, 1894, pp. 166-184 and 235.' 
With the possible except-ion of some of the smaller forms, mostly from Pamban, 

which have not yet been identified, all the specimens collected belong ~to the subfamily 
Amphitritinae, in which the cephalic lobe is short and truncate, gills are usually present, 
the uncini are of one form throughout the body and the vascular system is conspicuous. 
Only two genera are represented: Poiymnia, which is one of many genera in which the 
uncini are avicular, with transverse rows of denticles on the vertex, and Loimia, which is 
distinguished from all other genera of the subfamily by its pectinate uncini without 
transverse rows of denticles. 

Genus Polymnia, Malmgren. 

Several specimens about 3 or 4 cm. long (excluding tentacles) and somewhat slender, 
from Krusadai Island. The species appears to be allied to P. triplicata, Willey, but to 
-differ slightly in the form of the uncini and in the less abrupt termination of the ventral 
shields, which disappear so gradually that their number (probably 12) is difficult to 
determine with certainty. 

Genus Loimia, Malmgren. 

Loimia annulifilis (Grube). 
Te1'tbdla ammlijilis. Grube, 1878. pp. 225-226, pI. xiii fig. 2. 

Loimia amtulijilis, Willey, 1905. pp. 301-302. pI. vi figs. 153-154. 

A single specimen from Pamban. Willey's description and figures of this species 
and the next render their identification easy. 

Loimia medusa (S1.Vigny). 
Loimill medt:sa. Willey. 1905. pp. 302-303. pl. vi figs. 155-159. 

A single specimen from Shingle Island, slightly smaller than the specimen of the 
preceding species but slightly longer and much stouter than the one before that. 

1 Keys to the genera of Amphitritea and Polycirridea are given by St. Joseph. The three remaining groups 
apparently each conslst of a single genus. 
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Suborder Capitelliformia. 

Family CAPITELLIDAE. 

For classification see Eisig, 1887, p. 860. 

Genus Heteromastus, Eisig. 

Capitellidae in which the thorax consists of twelve segments, of which the second to 
sixth bear capillary setae only, the rest bearing crochets only, as do the abdominal 
segments also. 

Worms of this genus, deep recI in' colour, a bout 8 cm. long but exceedingly slender, 
live in the mud between tide marks in Watchman's Bay and at Kutikal. It is difficult to 
obtain complete specimens and it is possible that other genera may also be represented. 

H. jili/ormis (Claparede) from the Atlantic ancI Mediterranean is described and figured 
by Eisig (I887, pp. 839--840, pI. i, figs. 4--4a, xxvii 15-21, xxxii 17-18). It is possible that the 
Krusadai species will prove to be identical with it. 

Sub:mler Scoleciformia. 
The Cambridge Natural History may be consulted concerning the families of this 

somewhat heterogeneous suborder. In addition to the forms recorded below several 
unidentified species have been collected. But none of these are at all common. 

Family MALDANIDAE. 

St. Joseph (1894, pp. 130-I32) and Arwidson (1907, .pp. 4-6) should be consulted for 
the classification of this family. 

Genus Axiothea, Malmgren. 

Head plate-like. Anal funnel well developed, with numerous cirri. Ventral setae 
crochets in the anterior as well as the posterior segments. 

Several specimens about I cm. long were found among a colony of Polydora coeca. 

Other forms. 

Several larger Maldanids have been obtained from mud or sand, and one from a 
sponge; but all are incomplete. 

Family SCALIBREG MIDAE. 

A single specimen of Scalibregma was found on Shingle Island. It is about 35 mm. 
long and can easily be recognized by the tessellated appearance of its integuments 
(compare M'Intosh, I885, pI. xliv figs. 1-3). 

Family CHLORHAEMIDAE (= FLABELLIGERIDAE). 

Two species of Stylarioides have been found in mud embe.dded in hollows in coral 
rock in Porites Bay. In one the segments" though coated ,with sand grains, are clearly 
marked throughout the body, which is about 6 cm. long and tapers gradually posteriorly; 
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and every segment bears two pairs of bundles of long slender setae as in the subgenus. 
Trophonia, Audouin and M.-Edwards. Of this only a single specimen has been found. 

In the other, cf which four specimens have been found, the body is not coated with 
sand grains. but the anterior segments at least are less distinct. The body is a bout 
2 mm. long. the anterior part very stout. the posterior part, which is often recurved, very 
slender; and the setae, ~ith th:'! exception of those protecting the head, are inconspicuous 
as in the suhgenus Sty/arioides, Della Chiaje, s. str. It is possible that these worms belong 
to the species S. parma/Its, Grube (1878, pp. 199-201, pI. xi figs. I-Itl) which has been 
recorded from Ceylon by Willey (1905. pp. 289- 290, pI. viii fig. 5). 

Order Cryptocephala. 

Suborder Sabelliformia. 

Family SABELLIDAE. 

For classification into genera see St. Joseph. 1894, pp. 248-251. Three genera are 
represented in our collection. They may be separated as follows :--

1. Thoracic tori with two rows of setae, one of avicular uncini and 
one of cuspidate uncini; gills without dorsal sty lodes 2. 

- Thoracic tori with a single row of avicular uncini only; gills with 
eyes and pairs of dorsal sty lodes arranged alternately Dasyc1lOne: 

2. Ventral abdominal setae of one kind; setae on first thoracic 
segment normally arranged Potamilla. 

- Ventral abdominal setae of two kinds; setae on first thoracic 
segment forming a pair of anteriorly divergent lines Hypsicomus. 

Genus Potamilla. Malmgren. 

PI. IX, fig. 17. 

Several specimens from Krusadai Island, slender, under 15 mm. long, in sandv tubes. 
J have been unable to determine the species. 

Genus Hypsicomus, Grube 

PI. IX, fig. 16. 

Two forms occur. One, with the anterior end shaped as in Grube's fig. (1878. pJ..xv 
fig. 1- Ia) of Sabella pyrrhogaster (= Hypsicomlls phaeotaen:'a, see Willey, 1905, p. 307), has 
been found in burrows in coral rock on Krusadai and Shingle Islands. The other is of 
larger size and has much more prominent thoracic para podia ; it has been found on 
Shingle Island and at Pamban, probably among stones. They both appear to be closely 
related to H. phaeotaenia (Schmarda), which is recorded from Ceylon by Willey (1905, 
pp. 307-308); but their setae differ. The largest specimen is about 7 cm. long (gills 
excluded). The form from coral rock is difficult to extract whole, but the specimens so-

13 
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far seen are markedly smaller than those of the other form in every way. In the large 
form the upper row of thoracic paleae are distally expanded on the anterior side only, the 
second row being expanded on both sides as in Marenzeller's figure of the thoracic 
paleae of H. phaeotaellia (1884, pI. iii fig.30D). In the coral rock form the upper row are 
very broadly paddle-shaped with symmetrical blade which is broader than it is long; 
the second row are spoon-shaped, sometimes apparently with the tip produced into a 
spine, but being arranged so as only to be seen edgeways unless teased out they are 
difficult to examine in detail. Some which were teased appear to have the bowl of the 
spoon flattened on one side, but this may not have been natural. 

Genus Dasychone, Sars. 

A single specimen from Krusadai Island which I have been unable to identify. In 
'size and superficial appearance it is not unlike the preceding species. 

Family SERPULIDAE. 

For classification of genera see St. Joseph, 1894, pp. 259-263. 

Several species have been found, belonging to at least four different genera. 
Pomatostegus actilloceros, Morch, is a comparatively large form, of which isolated 
specimens have been found on Krusadai and Shingle Islands in tubes rounded above 
with a number of longitudinal ridges. It can easily be distinguished from other Serpulids 
of similar size that have been found by its operculum, which consists of a series of plates 
borne one above another on a central axis. These worms have been figured by Watson 
(Willey, 1905, pl. viii figs. 3-4), but in none of our specimens are the plates so widely 
separated as he show~ them. As a rule they are closely crowded. Possibly this may be 
accounted for by the great variability noticed by Willey (Zoc. cit., p. 314) or possibly the 
figure is somewhat diagrammatic. Spirobrallchus semperi, Morch (see Willey, 1905, p. 318, 
pI. vii fig. 193) is of about the same size as the last, but usually makes tubes which are 
strongly keeled above. It may be recognized by the antler-like processes of the 
operculum. It has been found at Pamban and Rameswaram. Several smaller specimens, 
possibly young of one of the above, but perhaps more probably (from the form of the 
·operculum) distinct, have been found but have not been identified. 

The other two species are gregarious and comparatively minute. One is found 
on stones, which it more or less covers with its slerlder elongate tubes. It seems closely 
allied to, and may even belong to, the genus Filogralla, Oken, though it has never been 

I seen to make the anastomosing masses of tubes characteristic of that genus, which are, 
however, made by a species found at Rameswaram. 

The last species, which belongs to the genus Spirorbis, Daudin, characterised by its 
'spirally coiled tube, is abundant on a grass-like weed that grows in shallow water in the 
lagoon on the south side of Krusadai Island. 
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Suborder Hermelliformia. 
For classification see Gravier;I909. 
Specimens of the. genus Sabella ria have been collected 'occasionally from Krusadai 

and S~ingle ·Islands. At least two gpeci'es seem to be represented. The same genus 
makes sandy tubes of the usual type in the channel between Krusadai Island and Kutikal 
Poi"nt; where they may be collected with the aid of a D-net. It is characterized by the 
presence of numerous tentacles and of .an' operculum consisting of three rows'of paleae. 

Class Oligochaeta .. 
The Indian .members of this class have rel:ently been monographed by Stephenson 

(1923), where an account of the classification will be found. A number of specimens, 
which he has identified for us as POlltodrilus bermudellsis, Beddard, were found in clean 
~and a little below high tide mark near the bungalow on the north side of Krusadai 
Island. A 'few specimens overlooked when these were' sent to him, were fourid in Kutikal 
backwater. They will probably prove to belong to the same species. 
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PLATE DC 

Fig. I. Iphionl'lIlllricatll x 2. 

" 

" 
" 

" 
" 

2. Lepii/ollotus cristatlls x 2 (after Grube). 
3. Lepidollotlls carillatll/lls x 2. 

4. HarlJlotllOe imbricata x 2. 

5. Leocrates sp. x 2. 

6. Hesionl' ceylolllca, end of compound seta highly magnified. 
7. OllllPlu"s dibrillichia!il, anterior end x 7. 
8. Eunice sp., anterior end x 4. 

9· Do. segments from posterior end x 4. From life to show colour 
pattern. 

10. Clzloeia /lava, typical segments x 7~. 

1 I. Scol{lplos /tlarsupialis, anterior end x 6. 
12. Post larval Chaetopterid from tube on sponge x 42. 
13. Do. do. Early stage of budding. 
14. Do. do. Budding almost complete. 
15. Phyllocilaetopterus sp. nr. ramosus, stout seta of fourth segment. 
16. Hypsicomus sp., anterior end from above x 7. 
T7. POiamilla sp., do. x 10. 
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PLATE X. 

Fig. 18. Tylollereis'! bogoyaw[enskYI. Pharynx from left side x 7. 
" 19. Do. Typical para podium x 20. 

" 20. Nereis (s. str.) falcaria. Head, pharynx and anterior segments from above and 
below; also pharynx from in front x 15. 

" 21. Nereis (Ceratonereis) mirabilis. Head, pharynx 
" 22. Nereis (s. str.) sp. nr. esoetlsis. 
" 23. PlatYllereis insolita. 

. " 24. Perinereis nuntia. 

" 
25. Pseudonereis anomala. 

II 26. Perinereis cultrifera. 

and anterior segments.x 10. 

Do. x II. 
Do. x 25. 
Do. 
Do. 
Do. 

x 7 . 
x 7. 
x 6. 
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GEPHYREA AND PHORONIS. 

By F. H. GRAVELY, D.Sc. 

Order Sipunculoidea. 
Of the species of Gephyrea collected four have been identified by Dr. Baini Prashad" 

all of them belonging to the'order Sipunculoidea. A translation of Selenka's key (Sem­
per's" Reisen in Archipel der Philippinen," II (4)i, 1883, 131 pp., 14 pI.) to the genera of 
this order is given by Shipley in the "Worms, Rotifers and Polyzoa" volume of the 
Cambridge Natural History. 

The species from Krusadai Island are Sipullculus australis, Keferstein, Physcosoma 
(= Phymosoma) nigrescells, Keferstein, AspidosipllOll elegalls (Chamisso and Eysenhardt) and 
Dendrostoma sigmjer, Selenka and de Man. 

Only one or two specimens of each of the first two have been found, the Sipuncu[us in 
mud exposed at low water on the west side of Porites Bay, the PIlyscosoma in dead coral. 
The former is about 9 cm.long, apart from the proboscis which is very small and slender. 
The bands of longitudinal.muscles can be clearly seen through the body wall. The latter 
is only about 2 cm. long apart from the proboscis, which, though not fully extended, is 
evidently well developed. The body wall is more opaque and the muscle bands are 
scarcely distinguishable externally. 

Both Dendrosloma signiler (fig. A) and Aspidosipl101l elegllns (fig. B) are abundant in 
blocks of dead coral on Krusadai Island. Aspidosiphon can be recognized 'at once by its 
dark coloured anterior shield, but apart from this both closely resemble Pilyscosoma in 
external appearance when retracted, except that Dendrostoma may be as much as 3 cm. in 

B 

KRUSADAI GEI'IIYREA. 
A. Dma,oslollla signij". B. Aspidosipho/, e/~gans. 

length and that AspidosipllOn is not more than about 1'5 cm. The proboscis of Physcosomo' 
is, however, about as long as the body, very slender and without distinct tentacles, while-
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that of Dmdrostoma is much shorter and thicker and ends in a group of large plumose 
tentacles. 

In addition to Selenka's monograph (loc.. cit.) Selenka's Gephyrea of the Mergui 
Archipelago (I. Li1m. Soc. L01ldo1l, Zool. XXI, 1889, pp. 220-222), and Shipley's Gephyrea 
of the Ceylon Pearl Banks and of the Maldive and Laccadive Archipelagoes (Herdman's 
Report I, pp. 169-176, 1 pl. ; and Stanley Gardiner's" Fauna and Geography * * *), pp. 
127-140, pI. vi-vii) should be consulted for Indian records and references to other papers. 

Phoronis. 
A single specimen of a large species of Phoronis was dug up when collecting for 

worms west of Porites Bay. For accounts of the genus the Cambridge Natural History 
(Worms, Rotifers and Polyzoa, pp. 450-462, text figs. 226-231) and Selys-Longchamp's 
monograph (Fauna 1/. Flora des Golles 1'011 Neapel, xxx, 1907) may be consulted. 
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POLYZOA. 

By F. H. GRAVELY, D.Sc. 

For the general classification of the Polyzoa see Harmer, 1<)01, pp. 475-47; and 513-
523. On pp. 523-525 a useful introduction to the terminology of the group will be found. 

The second part of Harmer's account of thePolyzoa of the Siboga Expedition also 
deals with terminology and includes important contributions towards revision of classifi­
cation. I For definitions of the families and genera see Macgillivray, 1887 (b); also Busk, 
1852 and 1884. 

Suborder Cyclostomata. 

Family CRISIIDAE. 

Colony divided into distinct internodes by flexible joints, attached by radical tubes. 
Crisia holdsworthi, Busk (1875, p. 7, pI. vi B fig. 2; 1886, p. 6, pI. iii fig. 2), previously 

recorded from Ceylon, is the only Cyclostome that has been found (pi. xi fig. 6). It 
occurs at Pamban and Rameswaram. The stems are somewhat small and slender, and 
very hard and brittle. The upper ends of the zooecia are usually free, but this is not 
always the case, especially in the Rameswaram specimens. 

Suborder Cheilostomata. 
Seven families are represented, the first three belonging to the Cellularina, the second 

two to the Flustrina, and the last two to the Escharina. 

Family CATENARIIDAE. 

Colony more or less erect, branched, articulate G;,e., divided into a series of parts by 
flexible joints); each internode consisting of a single zooecium or of two 'or three united 
laterally (except rarely in ovigerous cells) ; zooecia all facing the same way, front entirely 
calcareous or membrano-calcareous, orifice situated in the upper part. 

Slender filaments of Catenaria la/onti (Audouin; see Busk, 1852, p. 14, pI. xiv figs. 1-5, 
and C. otophora, Kirkpatrick (r890, pp. 17-18, pI. v figs. I-Ie) were found among Phylloehae­
iopterus tubes on Shingle Island. The former, recorded by Busk from the coast of Spain, 
by Thornely (1905, p. 108) from Ceylon, and by Waters (1909-10, pp. 131-132) from Naples, 
the Red Sea, Zanzibar, etc., has also been found at Pamban. The latter (pI. xi fig. 3) first 
recorded from algae at 27 fms. on the Tizard Reef (Chjna Sea) and later from New Guinea 
(Thornely, 1900, p. 441) has also been found on seaweed on Krusadai Island. 

The specimens of C. otophora differ from the type specimen in having f(jur instead of 
three large punctures on the sides of the zooecia; but one is often less distinct than the 
others. 

1 Unfortunately this ·was not received till after the paper was finished, and it has not bee.} possible to make 
use of it. 



Bulletin, Madras GlYlJerlll1lenl Museum. [N.H. I. 

C. la/onti differs from C. otop/wra in the presence of large spines round the orifice and 
of a single avi<;ularium (often absent) immediately below it in place of the two lateral 
ones. 

Another species which appears to _ belpng to this family, and perhaps to the genus 
Catellaria, was found mixed with the above species of the genus on Phyllochaetopterus tubes 
from Shingle Island. But it differs greatly from all species of which I have seen figures. 
The relation of the zooecia of a single branch is that found in normal species of 
Catcllaria, and the branches arise as in that genus, but nearer the base of the parent 
zooecium than seems to be usual. Only a few small fragments have, unfortunately, been 
isolated j but from these it is clear that two may, and perhaps always do, arise from 
opposite sides of a single cell j and that a fil~mentous stolon normally aris~s from the 
back of the cell between them, apparently as a means of obtaining additional support by 
attachment to objects at a distance. Each zooecium bears a pair of avicularia one on 
pach side of the orifice as in C. otophora j but they are shortly pedunculate instead being 
fused· to the cell as in this and other members of the family. The zooeciaare convex 
behind, flattened or concave in front, with a well-developed ridge where the two surfaces 
l;neet. 

The genus Catcllaria, Savigny, is distinguished from others of the family by all the 
zooecia being distinct, instead of some being closely united. In the genus .Catenicella, 
Blainville, those at the bifurcations are closely united. C. elegans, Busk (1852, p. 10, pI. ix ; 
1884, p. 12, pI. i figs. 2, 3 and 5) was collected at Rameswaram and is recorded by Mis~ 
Thornely from Ceylon (1905, p. 109). 

Family CELLULARIIDAE. 

Colony erect, branched, continuous or articulated. Zooecia all facing the same way. 
in single or multiple series or in pairs or arranged around an imaginary axis; partly or 
wholly open, and membraneous in front. Avicularia,when present, sessile. 

A species ofScrupocellari!l is hot uncommon under Pamban bridge. The genus is 
characterised by the articulation and dichotomous bra,nching of the colony, and by biser;ial. 
quadrate zooecia furnished with oral spines, with a sessile avicularium 1!.t the uppe/and 
euter angle and a vibraculum in a sinus on the outer and lower part behind. The species 
found· is probably S. diadem a, Busk (18s2,P. 24, pI. xxviii figs. 1-3) though in most of the 
zooecia the operculum is not to be seen and, when present, it is more strongly lobed than 
in the typical form, being clearly Y -shaped or sometimes trifid or even more extensively 
branched (see pI. xi fig. 5). The sessile avicularium situated in the lower part of the cell in 
front is not developed in the younger cells near the tips of the branches but only in the 
older and more basal ones. The typical form came from Australia. 

Scrupocellar:ia-diadema has already been recorded by Miss Thornely as common in the 
Gulf of Manaat (1905, p. 109). 
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Family BICELLARnDAE. 

Colonies erect, dichotomously branched, branches ligulate. Avicularia, when present, 
pedunculate; vibracula absent. 

A small colony that seems to be closely related to BlIgllla longissima, Busk (1884, 
pp. 42-43, pI. xxxi figs. 7-7c) and B. scaphoides, Kirkpatrick (1890, p. 18, pI. iv . fig. I) in 
its manner' of growth was collected at Pamban. It differs from these species, however. 
in that each zooecium is surmounted by an avicularium, avicularia being absent in 
B. longissimo and situated near the base of the zooecium in B .. '>caphoides. 

Colonies of a more typical species of BlIguia have been collected at Rameswaram. 

Family CELLARIIDAE. 

Colony erect, simple, branched, cylindrical, with the zooecia arranged in series round 
an imaginary axis, or lobed and.bi-laminated.Zooecia with raised margins and depressed 
surface. Ooecia immersed, opening by a pore above the aperture. 

Nellia occtllata, Busk (1852, p. 18, pI. lxiv fig. 6, lxv bis fig. 4) occurs under Pamban 
bridge (pI. xi fig. 2). It was originally described from Torres Strait and has since been 
recorded by Busk (1884, p. 27) from Arracan, Trincomalee and Florida, and by Miss 
Thornt!ly (1905, p. 110) from the Gulf of Manaar. This genus comprises articulated 
colonies with short quadrangular internodes; zooecia quadriserial, front flat or convex at 
b9ttom with ~he greater part occupied by a large aperture, border prominent especially 
above, smooth and thick; orifice quite at the summit. 

Family STEGANOPORELLIDAE. 

Colony encrusting or free and uni- or bi-Iaminate. Zooecia quadrate, arched above, 
separated by thick calcareous margins; divided into two chambers, an upper one closed by 
the thick epitheca, and a lower one separated by a perforated calcareous lamina and 
opening anteriorly by a tubular orifice. Ooecia altered zooecia. 

A variable and widely distributed encrusting species, Thalamporella rosieri (Audouin ; 
see Busk, 1852-:-4, p. 59, pl. lxv fig. 6; Hincks, 1880 b, pp. 379-380, pI. xvi figs. 1-3 and 
1887, p. 164; and Waters; 190<), pp. 14~-142, pI. xv figs. 12":15) occurs' on dead coral on 
both Krusadai and Shingle Islands. Miss Thornely (1905. p. 112) records the form 
falcifera, Hincks (1880 b, p. 380) as "generally distributed round,the Ceylori coast." In 
this form, which was originally described from Australia,marginal tuberosities are 
present on either side of the orifice and the avicularia have much elongated, tapering 
falciform mandibles. In the form indica, Hincks, the marginal tuberosities are absent 
and the avicularia have somewhat elongate, slender, pointed mandibles. The Krusadai 
and Shingle Island specimens (pI. xi fig. 4) have marginal tuberosities but rio avicularia, 
thus resembling the typical form. 

A colony from Pamban, with smaller orifice and browner colour, probably belongs to 
another species of the same genus. 
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Family MICROPORELLIDAE. 

Colony encrusting or erect, uni- or bi-lamin~te. Zooecia with the mouth entire 
below; front pierced by a single special pore or perforated plate, or by several pore$ 
opening into the p~rivisceral cavity. Ooecia prominent and external, or modified 
zooecia. 

A colony of Mic,.oporclla sp. was found partially encrusting a colony of Porites on 
Krusadai Island in 1922. It bears numerous large avicularia with long slender 
mandibles. Each cell has a single median pore. In 1925 another small colony was found 
on Krusadai Island and others at Pamban .. 

Family ESCHARIDAE. 

Colony. encrusting or erect, uni- or bi-Iaminate or dendroid. Zooecia entirely calca­
reous, ·horizontal, entire or variously punctured, but without special pores opening into 
the peri-visceral cavity. Obecia external. 

Two forms from Pamban, which have not been ·identified, probably belong to this or 
a closely allied family. One is erect and foliaceous, .the other encrusting. Each is 
represented by a. single colony. 

Subfamily LEPRALIINAE. 

Lower lip of mouth entire; no special development of theperistome. A small colony 
whiCh· appears to belong to the genus· Lepralia was collected on Krusadai Island. No 
less than seventeen species of this genus have been recorded· by Miss Thornely from the 
·Gulfof Manaar. 

Family QELLEPORIDAE. 

Colony encrusting, or more or less free and uni- or bi-Iaminate, or dendroid, or forming 
clustered masses. Zoo~cia (adult) urceola,te, irregularly heaped together, the upper parts· 
being free; orifice terminal, sub-circular'or with a stra,ight or hollowed lower lip, with or· 
without a sinus. 

Small, bluntly spiney, reddish encrusting colon'ies not infrequently found on dead. 
coral appear to belong to the genus Lagenipora, Hincks, though they differ considerably 
in· detail from all species of which I h~ve seen desc.~riptions {Hincks, 1880, pp. 235-236, 
pI. xxxiv figs. 7-8, and 1884, pp. 210-2II, pI. ix fig. 4; MacGillivray, 1883, p. 132, pl iii. 
fig. 15, and 1887, pp: 180-I8i, p( i fig. la-h; Waters, 1909, pp. 172-173 and 174-175}. 

Encrusting colonies of. very irregularly heaped zooecia with a more or less disl.inct 
rost~~l process :10 front of'the orifice are the commonest Polyzoa on the island. They 
appear to belong to the genus Cellepora, Fabricius. 
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Suborder Ctenostomata. 

Family ALCYONIDIIDtE. 

Zooecia more or less closely united, immersed in an expanded and adherent gelatinous 
crust or forming an erect.cylindric~l or compressed zooecium; orifice closed by the mere 
invagination of the tentacular sheath, not protected by external labia. 

Extensive encrusting colonies of zooecia, each with an elongate erect dark brown 
tubular mouth, found on stones at Pamban, probably belong to the genus AlcY01lidium, 
Lamouroux. They somewhat resemble FlltstrellaJlabellari ... , Kirkpatrick (1890, p. 23, pl. iv 
figs. 3-3a) in the tubular mouth, but it is circular in section, not flattened as described by 
Kirkpatrick. 

Family VESICULAR~IDAE. 

Zooecia contracted below, not closely united to the stem at the base, deciduous, 
destitute of a membraneous area. 

Amathia distalls, originally described by Busk (1886, p. 33, pI. vii fig. I) from the 
coast. of Brazil, since recorded by Miss Thornely (1905, p. 128; 1907, p. 196; 1916, 
p. 165) from the Gulf of Manaar and other Indian localities, has been found under 
Pamban bridge. For the separation of the species of Amathia see Waters (1909-10" 
p. 243, pI. xxiv figs. 5-7). 
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Fig. I. Amathia distans x 30. 
" 2. Nellia occulata x 30. 
" 3. Catenaria otophora x 30. 
" 4. Thnlamporella rozieri x 30. 
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" 5. Scrupocellaria? diad.?Jna x 30 . 
., 6. Crisia holdsworthi x 50. 
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MOLLUSCA. 

The.Mollusca collected have been identified for us by Mr. R. Winckworth, to whom 
our thanks are due for this great help; but it has not yet been possible to prepare a report 
upon them for the use of students on the lines of the other reports in this volume. It is 

I 

hoped that this may be done before long. Meantime the following list is published for 
reference. It has been compiled by Mr. H. Chennappayya, M.A., Zoological Assistant in 
the Madras Museum, following the classification adupted by Pelseneer in the Oxford 
Natural History, but with additional "assistance" from Fischer's" Manuel de Conchyliologie " 
(Paris, 1887), and has been checked and "revised by Mr. Winckworth, who has added a 
preliminary list of literature that may usefully be consulted in connexion with it. 1 

Class Polyplacophora. 
Family ACANTHOCHlTONIDAE. 

Genus Acanthochitomi, Gray, 1821. 

Acanthochitona sp. Gulf of Manaar. 
Not A. pellicillatus, Sykes: nor A. petlicillatus (Deshayes). 

Compare fig. of A. /ascicularis in Icon. 4, Chiton 53. 

Genus Craspedochiton, Shuttleworth, 1853. 

Craspedochiton laqueatus (Sowerby). Pamban, 1925. 
Herdm~n, I, p. 179 and fig. 7. 

Family ISCHNOCHITONIDAE. 

Genus Ischnochiton, Gray, 1847. 

Ischnochiton herdmani, Sykes. Krusadai Island, 1925. 
Herdman, I, p. 178 and fig. 6. 

Ischnochiton variegatus, Nierstrasz. Krusadai Island, 1924 and 1925. 
Siboga Expedition, Chitonen, pI. I, fig. 9 and pI. II, figs. 71-76. 

Family CHITONIDAE. 

Genus Tonicia, Gray, 1847. 

Tonicia pectinoides, Sykes. Krusadai Island, 1925. 
Herdman, I, p. 179 and fig. I. 

1 }I'our species which were not sent to Mr. Winckworth should be added to tbis list-Pillctada s}. (probably 
vulgaris) or which young specimens are common uuder stones, tho\lgh none seem to have been collected; 
Leiotiomus vittatus, COlllmon on the s:!ndy side of Kutikal Point, also not collected: Cyp'aea tigris of which a 
single living specimen was found on Shingle Island; and Turbi"el/a p:yrum of which single large specimen was 
found I.rawling on the sand in a few inches of water in the lagoon on the south side of Krusadai Isla.ml. 
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Class Gastropoda. 

Subclass Streptoneura. 

Order Aspidobranchia. 

Subord~r Docoglossa. 
Family PATELLIDAE. 

Genus Cellana, H. Adams, 1869 (= Helcioniscus, DaH, 1871). 

Cclla//a aster (Reeve). Krusadai Island (dead shell). 
Icon. 8, Patella 80 (aster) and 86 (luzonica). 

Genus Patella, Linnaeus, 1758. 

Patella sp. Almost certainly an undescribed species. 
Pamban, 1925. 

Shell somewhat similar to last: gills and epipodium quite distinct. 

Subcrder Rhipidoglossa. 

Family HALIOTIDAE. 

Genus Haliotis, Linnaeus, 1758. 

Balio/is varia, Linne. Krusadai Island, 1924 and 1925. 
Icon. 3, Haliotis 4. 

Family FISSURELLIDAE. 

Genus Diodora, Gray, 18u. 

Diodora juniclliata (Reeve). Krusadai Island, 1922. 
Icon. 6, Fissurella 05. 

Diodora bombayalla (Sowerby). Krusadai Island, 1924. 
Thes. 3, p. 196, Fissurella. fig. 166. 

Genus Scutum, Montfort, 1810. 

Scutum unguis (Linne). Krusadai Island, 1924. 
Icon. 17, Scutus 3 (corrugatus), not 5 (unguis Reeve non L.). 

Genus Emarinula, Lamarck 1801. 

Emarginula -"p. Pamban, 1925. 

LN.H. I. 
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Family TROCHIDAE. 

Genus Euchelus, Philippi, 1847. 

Euchelus asper (Gmelin). Krusadai Island (dead shell). 
Fischer's Kiener, Trochus, pI. 94, fig. I, and pI: 93, fig. 1 (var. tricarinata). 

Family UMBONIIDAE. 

Genus Umhonium, Link, 1807 (= Rotella, Lamarck, 1822). 

Umbollillln vestiarilllll (Linne). Krusadai Island 1924 (dead shells). 

Icon. 20, Rotella 12. 

Family TURBINIDAE. 

Genus T urho, Linnaeus, 1758. 

Tlirbo illtercostalis, Menke.. Krusadai Island (dead shells). 
Icon. 4, Turbo 39 (articulatus.) 

Family NERITIDAE. 

Genus Nerita, Linnaeus, 1758. 

Nedta polito, Linne. Shingle Island, 1924. 
Icon. 9, Nerita 2. 

Ner ita plicata, Linne. Shingle Island, J924. 
Icon. 9, Nerita 42. 

Nerita albicilla, Linne. Krusadai Island,. 1922. 
Shingle Island, 1925. 

Icon. 9, Nerita 64. 

I...~enus Neritina, Lamarck, 1822. 

Neritilla oltalallellsis, Lesson. Krusadai Island, I 92.J. 
Kutikal, 1925 (dead shells). 

Icon. 9, N eritina 168 (oualanensis). 

Order Pectinibranchia. 

Suborder T aenioglossa. 

Family LITTORINIDAE. 

Genus Littorina, Ferrusac, 1822. 

Littorina scabra (Linne) Krusadai Island, 1922. 

Icon. 10, Littorina 21. 

97 
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Family CLA VIDAE ( = CERITHllDAE). 

Genus Potamides. Brouquiart, 1810. 

Po/amides cillgula/us (Gmelin). Krusadai Island, 1924. 
Icon. IS, Tympanotonos 9 (fluviatilis). 

Family VERMETIDAE. 

Genus Vermetus. Cuvier, 1800. 

Vrrmetlls sp. Krusadai Island, 1925. 

Genus Spiroglyphus. Daudin, 1800. 
SfJiroglyplllts spirlliac/ormis (de Serres). Krusadai Island, 1922 and 1924. 

Tryon Manual viii, pl. sr. figs. 48, 49. 

Genus Vermicularia, Lamarck, 1799. 

Vermiculll1-ia sp. Perhaps V. illopertus, Riippell. 
Krusadai Island, 1924. 

Tryon Manual viii, pl. 54, fig. 78. 

Family TURRITELLIDAE. 

Genus Turritella. Lamarck, 1799. 

Turritella duplicata (Linne). Krusadai Island, 1924 
leon. 5, Turritella 2. 

Familv CHEILEIDAE (=CALYPTRAEIDAE). 

Genus Crucibulum. Schumacher, 1817. 

Crucibulum extinctoriu11l, Lamarck. Krusadai Island (dead shell). 
Icon. II, Crucibulum 14. 

Family NATICIDAE. 

Genus Sinum, Bolten, 1798 (=Sigaretus, Lamarck, 1799). 
Sinum planulatum (Recluz). Krusadai Island, 1924. 

Icon. IS, Sigaretus 7. 

Genus Natica. Scopoli, 1777. 

Natica marochiensis (Gmelin). Krusadai Island, 1925. 
Tryon Manual viii, pl. 5, fig. 86. 

Family JANTHINIDIAE. 

Genus Janthina, Bolten, 1798. 

Jrlnthina roseola, Reeve. Krusadai Island, 1925. 

Icon. II, Ianthina I {roseola} and 2 (affinis). 
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Family CYPRAEIDAE. 

Genus Cypraea, Linnaeus, 1758. 

Cypraca arabica, Linne. Krusadai Isiand, 1924. 
Shingle do. 1924. 
Pamban bridge, 1924 (dead shell). 

Icon. 3, Cypraea 2. 

Cypraca caput serpent is, Linne~ Shingle Island, 1924. 
Icon. 3, Cypraea 44. 

Cypraca crrOIlCS, Linne. Krusadai Island, 1922 and 1924. 
Shingle do. 1924. 

Icon. 3, Cypraea 56. 

Cypraca crosa, Linne. Krusadai Island, 1924. 
Shingle do. 1924. 

Icon. 3, Cypraea 43. 

Cypraea jimbriata, Gmelin. Krusadai Island, 1924. 
Icon. 3, Cyprdea 92. 

Cypraea mOlleta, Linne. Krusadai Island, 1922. 
Shingle do. 1924. 

Icon. 3, Cypraea 74. 

Cypraca ocellata, Linne. Krusadai Island, 1924. 
Icon. 3, Cypraea 73. 

Cypraea onyx, Linne? A young specimen, probably this species. 
Shingle Island, 1924. 

Icon. 3, Cypraea 39. 

Cypraea pallida, Gray. Pamban, I922. 

Icon. 3, Cypraea 54. 

Suborder Stenoglossa. 

Tribe Rhachiglossa 

Family BUCCINIDAE. 

Genus Engina, Gray, 1839. 

Engina zonata (Reeve). Krusadai Island (dead shell). 

Icon. 3, Ricinula 33. 
J6 
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Family THAIDIDAE. 

Genus Thais, Bolten, 1798 (=Purpura, Lamarck non-Bolten). 

Thais rudolphi {Lamarck}. Krusadai Island, 1924. 
Shingle do. 1925. 

Icon. 3, Purpura 10. 

Thais sacellum (Lamarck). Krusadai Island (dead shell). 

Family PY~ENIDAE. 

Genus Pyrene, Bolten, 1798 (=Columbella, Lamarck, 1799). 

Pyrene versicolor (SOVt erby). Krusadai Island (dead shell). 
Icon. II, Columbella 51. 

Pyrene zebra, Gray. Krusadai Island (dead shell). 

Icon. II, Columbella 79. 

Family OLIVIDAE. 

Genus Oliva, Martyn, 1786. 

Oliva gibbosa, Born. Krusadai Island, 1925. 

Icon. 6, Oliva 12. 

Oliva nebulosa, Lamarck. Krusadai Island, 1925. 

Icon. 6, Oliva 32. 

Genus Ancilla. Lamarck, 1799. 

Anrilla cinnamomea, Lamarck. Krusadai Island, 1922. 

Icon. 15, Ancillaria 19. 

Tribe Toxoglossa. 

Family CONIDAE. 

Genus Conus, Linnaeus, 1758. 

Conus acuminatus, Bruguiere. Shingle Island, 1924. 

Icon. I, Conus 173. 

Conus ebraeus, Linne. Krusadai Island, 1924. 

Icon. I, Conus 104 (hebraeus). 

Conus coronatus, Gmelin. Krusadai Island, 1924. 

Icon. I, Conus 143 (minimus\ 

[N.H. I, 



Mollusca. 

Subclass Euthyneura. 

Order Opisthobranchia. 

Suborder T ectibranchia. 

Tribe Bullomorpha. 

Family BULLIDAE. 

Genus Bullus, Montfort, 1810. 

Bill/liS ampulla, Linne. Krusadai Island (dead shells). 

Icon. 16, Bulla 3. 

Genus Haminoea, Turton, 1830. 

Hamilloea tel/era (Adams). Pamban, 1922. 
Krusadai Island, 1925. 

Icon. 16, Haminea 3. 

Tribe Aplysiomorpha. 

Family TETHYIDAE. 

Genus Tethys, Linne, 1758 (=Aplysia, Linne, 1767). 

Tethys benedicti, Eliot. Krusadai Island, 1924. 
Shingle do. 1925. 

Eliot in Proc. Acad. Nat. Sci. Phila., 1899, p. 513 and plate H). 

Genus Dolabella, Lamarck, 180r. 

Dolabella scapula (Martyn). Krusadai Island, 1924. 

Icon. 16, Dolabella 3 (rumphii). 

Suborder Nudibranchia. 

Tribe Zonabranchiatae. 

Family DUVAUCELIIDAE (=TRITONIIDAE, auct.). 

Genus Marionia, Vayssiere, I877. 

Marionia arborescens, Bergh. Pamban, 1924. 
Semper, Phil. 2, p. 89[, pI. 88. 

lor 
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Tribe HoloiaepaticlI. 

Family BORNELLIDAE. 

Genus Sornella, Gray, 1850. 

Borllelld digitata (H. & A. Adams). Krusadai Island, 1922. 
Shingle do. 1924. 

A. & H., pI. 33, figs. 8, 9. 

Family ARCHIDORIDID~<\ E. 

Genus Discodoris, Bergh, 18n. 

Discodoris /ragilis (Alder and Hancock). Kutikal, 1925. 

A. & H., pI. 28, figs. 7,8. 

Genus Trippa, Bergh. 1877. 

Trippa tristis (Alder and Hancock). Pamban, 1925. 

A. & H., pl. 30, figs. 6, 7. 

Family DORIDOPSIDAE. 

Genus Doridopsis, Alder and Hancock, 1864. 

Doridopsis rubra (Kelaart). Shingle Island, 1925. 
A. & H., pI. 31, figs. I, 2. 

Also one specimen (? the same species) from Krusadai Island, 1925. 

Tribe Cladohepatica. 
Family A EOLIDIDAE. 

Genus Calvina, Alder and Hancock, 1857. 

Galvina producta, Farran. Krusadai Island, 1922. 

(Identification doubtful.) 
Herdman, 3, p. 331 and figs. 6-9. 

Genus Phidiana, Gray, 1850. 

Phidiana unilineata {Alder and Hancock}. Pamban, 1922. 
Pamban bridge, 1924. 
Shingle Island, 1,925. 

A. & H., pI. 33, fig. 14. 

Genus Hervia, Bergh, 1877. 

Hervia ceylonica, Farran. Krusadai Island,I9~~. 
Herdman, 3~ p. 331 -and figs. 1-5. 

(NJI. I. 



Mollusca. 

Family DOTONIDAE. 

Genus Doto, Oken, 1807. 

Data indica, Bergh. Krusadai Island, 1924. 
Semper Phil. 2, p. 795, pI. 78, figs. 23-27. 

Family PLEUROPHYLLIDIIDAE. 

Genus Pleurophyllidia, Meckel. 

Pleurophyllidia gracilis, Bergh. Pamban, 1922. 
Semper Phil. 2, p. 250, pI. 31, fi~s. 6-21. 

Tribe Ascoglossa. 

Family PHYLLOBRANCHIDAE. 

Genus Phyllobranchus, Alder and Hancock, 1864' 

Phyllobranclws orientalis (Kelaart). Shingle Island, 1925. 
A. & H., pI. 33, figs. 18, 19. 

Family EL YSIIDAE. 

Genus Elysia, Risso, 1826. 

Elysia grandi/alia, Kelaart. Krusadai Island, 1925. 
Eliot, Proc. Zool. Soc., 1906, p. 689 and pI. 46, fig. 4 (not good). 

Order Pulmonata. 

Suborder Stylommatophora. 

Tribe Ditremata. 

Family ONCIDIIDAE. 

Genus Oncidium, Buchanan. 

Oncidium sp. Krusadai Island, 1925. 
Perhaps O. verruculatum, Cuvier. Compare Pelseneer. 

Class Scaphopoda. 
Family DENTALIIDAE. 

Genus Dentalium, Linnaeus,1758. 

Dentalium octangulatum, Donovan. Krusadai Island (dead shells). 
Icon. 18, Dentalium 12 (octagonuml. 
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Class Lamellibranchia. 

Order Filibranchia. 

Suborder Arcacea. 
Family ARCIDAE. 

Genus Area, Linnaeus, 1758. 

Area navicularis, Bruguiere. Kmsadai Island, 1924. 
Icon. 2, Area 70. 

Arca complanala, Bmguiere. Krusadai Island, 1922 and 1924. 
Pamban, 1922. 

Icon. 2, Area 79 {v data) and 96 (nivea). 
Arca (Scapharca) gubernaculum, Reeve. Pamban, 1925. 

Icon. 2, Area 14. 

Suborder Mytilacea. 
Family MYTILIDAE. 

Genus Mytilus. Linnaeus, 1758. 

Jfytiius viridis, Linn. Pamban, 1925 (dead shells). 

Icon. 10, Mytilus 28 (smaragdinusl. 

Genus Modiolus, Lamarck, 1799. 

Modiolus melcaZjei, Hanley. Shingle Island, 1924. 

Icon. 10, Modiola 16. 

Genus Lithodomus. Cuvier, 1817. 

[N.a.·.I~ 

Lithodomus straminea, Dunker. Krusadai Island, 1925 (dead shell). 

Icon. 10, Lithodomus. II. 

Lithodomus teres (Philippi). Pamban, 1922. 

Shingle Island, 1925. 
Krusadai do. (dead shells) 

Icon. 10, Lithodomus 13 (teres) : compare also species 7 (antillamm) 

Genus Septifer, Rcecluz. 

Septiler bilocularis (Linne.) Krusadai Island, 1924. 
Shingle Island, 1925. 

Icon. 10, Mytilus 42 (nieobaricus). 



Mollusc". 

Genus Musculus, Bolten, 1798 (=Modiolaria, Beck, 1846). 

Musculus nanu! (Dunker). Pamban, 1925 {dead shells}. 

Icon. 10, Modiola 56 (fig~ 69). 
Musculus cumingiamls {Dunked. Pamban, 1925 (dead shells). 

Icon. 10, Modiola 50. 

Family ISOGNOMIDAE. 

Genus Isognoma, Solander, 1786 (=Perna, Bruguiere, 1792). 

Isognoma leKlllnell (Gmelin). Krusadai Island, I9z4. 

Icon. II, Perna 22. 
Iso~noma nucleus (Lamarck). Krusadai Island, 1924. 

Icon. I I, Perna 4. 

Suborder Pectinacea. 

Family PTERIIDAE. 

Genus Pteria, ScopoJi, I777{=Avicula, Guvier, 1800). 

Pteria castanea (Reeve). Krusadai Island, 1924. 

Icon. 10, Avicula 49. 

Genus Pinctada, Bolten, 1798 (=Meleagrin~, Lamarck, 1819). 
Pinetada anllmioides (Reeve). Krusadai Island, 1924. 

Icon. 10, Avicula 26. 

Order Eulamellibranchia. 

Suborder Ostreacea. 

Family OSTREIDAE. 

Genus Ostrea, Linnaeus, 1758. 
Ostrea cucullata, Born. Krusa.dai Island, 1924. 

Icon. I~, Ostrea, 34. 
Ostre.:zsp. (young specimen). Krusadai Island, 1924. 

Fami}yPINNIDAE. 

Genus Pinna, Linnaeus,I758. 
Pinna aequilatera, Martens. Kutikal" 1925. 

Von Martens Moll. Seych«711en, pI. 22, fig. 4. 

lOS 
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Suborder Submytilacea. 

Family CARDITIDAE. 

Genus Cardita, Bruguiere, 1792. 

Cardita variegata (Brugiere). Krusadai Island, 1922. 

Icon. I, Cardita 3. 

Family GALEOMMIDAE. 

Genus Galeomma, Turton, 1825. 

Galeomma paucistriata, Deshayes. Krusadai Island, 1922. 

Icon. 19, Galeomma 2. 

Genus Scintilla, Deshayes, 1858. 

Scintilla hanleyi, Deshayes .. Krusadai Island, 1922 and 1924· 

Icon. 19, Scintilla 12. 
Scintilla sp. Krusadai Island, 1922. 

Suborder Tellinacea. 

Family TELLINIDAE. 

Genus T ellina, Linnaeus, 1758. 

Tellina ala, Hanley. Krusadai Island, 1925. 

Icon. 17, Tellina 144. 

Family DONACIDAE. 

Genus Donax, Linnaeus, 1758. 

Donax cuneatus, Linne. Krusadai Island, 1922, 1924 and 1925. 
Icon. 8, Donax IS. 

Family MESODESMATIDAE. 

Genus Atactodea. DaIl. 

Atactodea glabrata (Lamarck). Kmsadai Island, 1922. 

Icon. 8, Mesodesma 20. 

Family MACTRIDAF. 

Genus Mactra, Linnaeus, 1767. 

Mactra cuneata (Gmdin). Krusadai Island, 1922. 

Icon. 8, Mactra J09. 



1927.] Mollusca. 

Suborder Veneracea. 

Family VENERIDAE. 

Genus Dosinia, Scopoli, 1777. 

Dosill;a "alta, Reeve. Shingle Island, 1924. 

Icon. 6, Artemis 57. 

Genus Gafrarium, Bolten, 1798 (=Crista, Romer, 1857). 

Gajrari"m tumidum (Born). Krusadai Island, 1922. 

Shingle Islan"d, 1925. 

Icon. 14, Circe 20 (pectinata). 

GafrariulIl dispar (Dill~yn). Krusadai Island, 1922 and 1924. 

Icon. 14, Circe 24. 

Subgenus Circe, Schumacher, 1817. 

Grtfrariuin (Circe) persoltatum (L:lmarck). Krusadai Island, 1922 and 1924. 

Icon. 14, Circe 6. 

Genus Chione, Megerle von Miihlfeldt, 18n. 

Chiolte sp. nr. scabra, Hanley. Shingle Island, 1924. 
Krusadai Island (dead shells). 

Compare Icon. 14, Venus 97. 

Genus Periglypta, Jukes-Browne, I914. 

Periglyptafischeri (Rtkluz). Shingle Island, 1924. 

Recluz 3, p. 4II, pI. 12, fig. 9. 

It is very close to ' Venus' reticulata, L .• which also occurs in S. India. 

Suborder Cardiacea. 

Family CARDIIDAE. 

Genus Cardium, Linnaens, 1758. 

Cardium rugosum, Lamarck. Krusadai Island, 1922. 

Icon. 2, Cardium 68. 
" 17 

IO?, 
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Suborder Myacea. 

Family ROCELLARIIDAE. 

Genus Rocellaria, Blainville, 1828 (-Gastrochaena auct non Spengler). 

Rocellaria apcriissillla (Dcshayes). Pamban, 1922. 
Icon. 20, Gastrochaena 4. 

Roccllaria illciislillritl (Dcshayes). Krusadai Island, 1925. 
RoccliariaZtll1lcllostl (Deshaycs). Pamban, 1922. 

Icon. 20, Gastrochaena 14. 

Roccllaria sp. (Proha bly R. philippill£'IISis, Desh ayes). Krusadai Island, 1925. 
leon. 20, Gastrochaena 7. 

Suborder Pholadacea. 
Family PHOLADIDAE. 

Genus Pholadidea, Goodall, 1819. 

PllOZlldidea sp. Young specirilen. Krusada i Island, 1925. 

Genus Jouannetia, des Moulins. 

[N.H. It 

j(}//(lIIl1ctia clIlIlillgii (Sowerby). Krusadai Island, 1925 (dead shells). 
Pam ban,. 1922. 
Shingle Island, 1925. 

Thes. 2, p. 502 (Triomphalia), figs. 56, 57. 

Suborder Laternulacea. 
Family LATERNULIDAE. 

Genus Laternula, Bolten, 1798 (= Anatina, Lamarck non Schumacher). 

Latcrlluia boschl;siJla (Reeve". Krusadai Island (dead shells). 
lcon. 14, Anatina 13. 

Class Cephalopoda. 
Order Dibranchia. 

Suborder Octopoda. 

Tribe Trachyglossa. 
Family OCTOPODIDAE. 

Genus Octopus, Lamarck, 1798. 
Octopus hongkolZgellsis, Hoyle. Krusadai Island, 1922 and 1924. 

Pamban,1922. 
Ch allenger Reports, XVI, p. ICC, pI. V. 
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Genus Cistopus, Gray, 1849. 

Cistupu.,; bursarills, Steenstrup. Krusadai Island, 1924. 
. Ferussac & d'Orbigny, Hist. Nat. Ceph. Octopus, pI. 26 Hndicus}. 
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ARTHROPODA. 

Class Crustacea. 

Order Cirripedia (Barnacles). 

By B. SUNDARA RAJ, M.A., Ph.D . 

. The classification followed is that found in Sedgewick's Text-book of Zoology. 

Suborder Cirripedia pedunculata.1 

Family LEPADIDAE.J 

HI 

Stalk and capitulum sharply marked off, peduncle flexible without calcareous plates. 
Scuta with an adductor muscle. 

Genus Lepas, Linnaeus. 

Valves 5 .. Carina extending between the terga, ending below in a fork or disc. Scuta 
sub-triangular with their umbones at the rostral angle. Filaments beneath the basal 
articulation of the first cirri. 

Lepas anserifera, Linnaeus. 

PI. XIV, figs. B 1--2. 

A cluster of young specimens on drift wood was· found cast on shore at Krusadai 
Island. 

This is a common widely distributed species and is distinguished from the equally 
common species L. anati/era, Linn., chiefly by the possession of 5 or 6 filaments instead 
of a pair. 

The chief distinguishing characters of L. allsenjera are-
(I) the valves are distinctly furrowed, especially the tergum ; 
(2) the right hand scutum has a well developed umbonal tooth; the left hand one 

hasa small tooth, sometimes only a prominence; 
(3) the occludent margin of the scuta are arched and protuberant; 
(4) five or six filaments on each side. The Krusadai specimens have both the 

umbonal teeth and only 5 filaments. 

1 Leach's original classification of the Cirripedia (J82S) was revised by Darwin in 1851-1853. The.accepted 
classification of most authors since then is more or less that of Darwin. For suggested modifications of the classifica. 
tion thp student should refer to Gruvel, Hoek and Pilsbry. 

J Family Pentaspidae 'of some authors. 
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Suborder Cirripedia sessili~ (Operculata).l 

Family BALANIDAE, Gray, 1825. 

[N.H. I. 

Scuta and terga articulated. freely movable and furnished with depressor muscles; 
Rostrum with radii and without alae·; labrum notched in the middle. Third cirrus 
resembles the second cirrus. 

Genus Balanus, De Costa, 1778. 

Shell cylindrical or conical, composed of 6 compartments; opercular valves sub­
triangular, as wide as orifice. This large genus is divided into sections by Darwin! and 
Hoek~ and into subgenera by Pilsbry4; but the divisicn is not satisfactory and, only 
tentative. Three species of Balamts are in the collection from Krusadai Island. 

Balanus tintinnabulum (Linnaeus). 

Var. communis, Darwin. 

(Subsp. tintinnabulum, Pilsbry.) 
PI. XIV, figs. A 1-5. 

B. tintinnllbulum is the best known species of sessile barnacles and has a world-wide 
distribution, having been carried everywhere by ships. 

This large conspicuous barnacle is common on the piers of the Pamban bridge. 
The shell in all the specimens in the collection is covered by a dense growth of hydro ids 
and weeds. 

The Pamban form agrees remarkably well with the description given byPilsbry5. 
and reaches a size of 65 mm. along the basal diameter. The important differences 
noticea ble are--The radii are transversely grooved throughout; walls are stained inside 
with pale purple and tpe sheath with dark purple. The peripheral margin of the basis 
as well as the lower margin of the wall are ribbed inside. The growth ridges of the 
scutum are absent (evidently worn off) near the apex. Scuta and terga are according to 
the figures given hy Pilshry. There are small differences in the mouth parts and cirri 
but the species is very varia hIe. 

The parietes, basis and radii being permeated by pores, the species belongs to section 
A of Darwin and section Megabalanus of Hoek and Pilsbry. 

, A new classificatioa of sessile barnacles based on the numbet \,f compaltments in the wall was proposed by 
Gruvel in 1905 but is not apparently a natural classification though adol'ted in the Cam. Nat. Hist. though Pilsbty in 
1916 has propose:! a division of I::arwin's order Thoracica into four 5ubt'rders instead of the usnal groups Cirripedia 
pedur.culata, and Cirripedia operculata or sessilia. As already stated the classification adopted in this paper is that of 
Sedgewick in his text-book. 

, Monograpl) of the Cirripedia, 1853, page 193. 
B Hoek. The Cirripedia of the Siboga.Expedition, page IS8, 1913. 
• Pilsbry. Sessile Barnacles containel "in the collection of the U.S. National Museum. Bull. 93. 1916, pege 51. 
• Pilsbry. Sessile Barnacles contained in the collection of the U.S. National Muse~m. Bull. 93, 1916, page 55. 
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Balanus amphitrite. var. venustus. Darwin. 

Pl. XII. 

8. amphitrite is another very common and variable species of wide' distrihntion. 
Little is known of the oriental varieties of this species. Darwin described his variety 
venustus from Ceylon very briefly as follows :--

"White or pale pink, with narrow hright pink or broad pinkish purple stripes, 
orifice "ither much dentated or nearly entire, tergum with the carinal half of the basal 
margin sometimes much hollowed out." 

As this description applies to the specimens from Krusadai more or less I have 
referred the form to the variety 'l'elllISIIlS pending a fuller investigation of the oriental 
varieties of B. amp/iitrite. The numerous teeth in the labrum, however, is an important 
difference. 

The specimens in the Krusadai collection cOilsist of bleached and compressed forms 
from a dead tree at Bushy Point and normal examples from the bottom of the motor 
launch" Sea Scout." 

As a detailed description of the mouth and cirri of the variety Vomltstlls in the light 
of recent research is desirable, I give below particulars of the specimens in the Krusadai 
collection. 

Co[ollr.-Dirty :white with regular longitudinal violet-brown moderately broad stripes 
which are generally arranged in groups of 3 or 4. Sheath dark brown, radii freckled in 
several examples with purple. 

Slzell.-Conical, often depressed, and in a few cases laterally compressed when the 
specimen is attached to twigs, orifice small. Parietes smooth, permeated by pores. Radii 
of moderate size with crenated edges and septa denticulated on the lower side only. 
Summits of radii usually parallel with the basis. Basis calcareous, with concentric ridges 
internally and porous only towards the peripheral margin, which is considerably thicker 
than th'e centre. Normally the basis is flat and attached throughout, but in the case of 
specimens attached to twig's or other rounded surfaces thebasis is curved correspondingly 
and the barnacle is laterally compressed as in the variety malayensis. 

. \ 

Seutum.-The adductor ridge not prominent; the articular ridge well developed, more 
than half as long as the terga. margin abd ending in a projecting point. The growth 
ridges are distinct and in r.lany adults ob~lete towards the ap~x. 

Tergllln.-Spur broad, removed from the basi-carinal' angle by about its own width, 
the angle of the apex very obtuse. The crests for depressor muscles very proI!Jjnent, 
usually projecting below the basal margin. Extenially there is no distinct furrow along 
the line of the spur. '(he lower end of the spur is square and nearly para1lel with the 
basal margin. 

Mouth.-Labrum with the notch deep. Teeth about 21: the first one separated by a 
wide interval, the rest close together .. · Palp ~ith the upper and lower margins parallel. 
An oblique row of long spines in a single row as in the variety communis. 
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Mandible.-Teeth I, ~ and 3 all pointed; te.etl)' 4 andS.rudimentary, inferior angle 
poorly developed. 

M.axi/(ae.-If,dge sligJitly lob~d, step at lower part slightly developed, lower m,argin 
pairs· of excavated,· notch Qot noticeable. Six sPlaII spines between the uppet and 
lower pair. The first 4 are in pairs. Outer maxillae· and cirri of the usual type described 
by Hoek.· 

From the above it· will be seen that the Krusadai variety (venustus) differs from 
vat. malayensis in shape, size of orifice, colour and in ·the form of th~ tergum and number 
of teeth on the labrum. It differs from the var. communis atnong other characters in the 
feeble development of the adductor ridge and in the longer articular ridge of the scutum 
and the teeth on the labrum. In other words the Krusadai specimens combine the 
characters of the above two varieties· in some respects and possess distinct characters 
of th eir own. 

Several specimens. The largest is ·16 mm. along the longest basal diameter and 
about 6 mm. in height. 

Balanus longirostrum, Ho~k. 
PI. XIH. 

This small fra,gile barnacle occurs completely imbedded in the sponge Suberite~ 
inconstans, Dendy, which is extremely common between tide marks at Krusadai. Several 
barnacles inhabit the same sponge. They are usually found near the surface of the 
sponge, their positions being indicated by small orifices through which the barnacle 
protrudes its cirri. In the places where the ·barnacle is imbedded, very often it causes a 
greenish discolouration in the sponge. 

The Krusadai specimen~ seem to differ from the typical form of Balanus longirostru", 
in the following particulars :-

(I) The shell is distinctly conical and the orifice is small, and not very irregularly 
toothed. 

(2) The shell is about as high as it is broad. 
(3) The lower half of the carina becomes very abruptly narrow and attenuated. 

In other respects, particularly in the armature of the 4th cirri, this form corresponds. 
to B.lollgirostrum. It may prove later to· be. a distinct variety. 

Ch~l()nobia testudinaria (~inn.). 
Pl. XIV, figs. C 1-2. 

This characteristic-turtle barnacle is common on the carapaces of turtles lying on the­
island. 
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PLATE XII. 

Balanus amphitrite var. venustus, Darwin. 

1. Specimen attached to a twig. 
2. Scutum, internal view. 
3 & 4. Tergum, internal view of young and old specimens. 
5. Labrum showing the nutch and teeth. (In some examples the teeth are fewer in 

number.) 
6. Mandible. 
7. Labial palp. 
8. Maxilla. 



1 

5 

7 
PLATE XII . ..,....KRl1SJ\DAI BARNACLES. 



PLATE XIlI. 

Balanus longirostrum, Hoek. 

I. Entire animaL 
2 & 3. Scutum, external and internal view. 
4 & 5. Tergum, external and internal view. 
6. Elongated carina or rostrum. 
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PLATE XIII.-KRUSADAI BARNACLES. 



PLATE XIV. 

A.-Balanus tintinnabulum (Linnaeus). 

1. Shell. 
2. Scutum, internal view. 
3. Do. external view. 
4. Tergum, internal view. 
5. Do. external view. 

1. Entire animal. 

var. communis, Darwin. 

(subsp. tintinnabulum Pilsbry.) 

B.--Lepas anserifera, Linnaeus. 

2. With one side of the capitulum removed to show the position of the 
body and organs. 

F. Ap. -Filamentary appendages. 

C.-Chelonobia testudinaria (Linnaeus). 
I. Shell seen from above. 
2. Shell se.en from below. 
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PLATE XIV. KRUSADAI BARNACLES. 
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Order Isopoda. 
By F. H. GRAVELY, D.Sc. 

The following common Isopods have been identified provisionally with the help of 
the keys in Richardson's "Monograph on the Isopods of North America" (1905). They 
have since been sent with others to Dr. Chilton for further investigati~n. 

Suborder Flabellifera. 
Uropods lateral, lamellar, forming a caudal fin for swimming. 

Family CYMOTHOIDAE (s. lat.). 

Abdomen usually composed of six segments; uropods with both branches well 
developed. 

Cirolana spp. 

A species of Ciroiana, in which the dorsal surface is somewhat hispid, is not 
uncommon on Krusadai Island. The Museum collection includes a smooth species from 
Shingle Island. 

Family SPHAEROMIDAE. 

Abdomen composed of two segments. 

Exosphaeroma sp. 

Two species occur on Krusadai Island. In one there is a projecting bifid lamella 
immediately above the middle of the posterior margin of the terminal segment of the 
abdomen; in the other this segment is bent downwards laterally in such a way as to 
produce a median emargination from certain points of view. Both species appear, there­
fore, to have affinities with Dynamene as well as with the genus to which J have 
provisionally referred them. 

Suborder Valvifera. 
Uropods lateral, opercuhLr, folded inwards over pleopods, ,exopodite vestigal or 

abse.nt. 

Family IDOTEIDAE. 

Synidotea sp. 

A slate-eoloured Isopod of this genus is very abundant among the luxuriant growth 
of hydroids under Pamban bridge. 
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Suborder Oniscoidea. 
Terrestrial forms. 
Uropods subterminal, generally biramous and styliform. 

Family LJGIIDAE. 

Buccal mass prominent; head without lateral lobes; both branches of uropods 
styliform. 

Ligia exotica, Roux. 

A specimen of this well-known maritime genus was collected at Pamban. It has 
been identified for us by Mr. Chilton as Ligia exotica, Roux. 

Suborder Epicarida. 
Parasitic on crustacea. Adult female greatly modified; mouth parts suctorial, with 

simple piercing mandibles; maxillulae and maxillae vestigial or absent. 
The specimens of this suborder have been identified by Dr. Chopra, whose account 

of them forms the next section of this report. 

LITERATURE FOR NON-PARASITIC ISOPODA. 

1884 & 86 BEDDARD, F. Eo "Isopoda, Pts. I and II." Rep. Sci. Res. H.M.S." Challenger" 
Zoo I. XI, 85 pp., IO pI. ; and XVII, 179 pp., 2 text figs., 25 pl., 1 map. 

1905 STEBBING, T. R. R. "Isopoda." Herdman's Rep. Ceylon Pearl Oyster Fisheries, IV, 
pp. 1-64, pI. i-xii. 

1906 STEBBING, T. R.}{. " Isopoda." Gardiner's Fauna and Flora oj the Maldive and 
L.:zccadive Archipelagoes, II, pp. 699-721, pi. xlix-liii. 

1909 CALMAN, W. T. "Crustacea." Lankester's Treatise on Zoology. (London 1909), 
346 pp., 194 text figs. 

1910 STEBBING, T. R. R. "Crustacea Isopoda and Tanaidacea." Herdman and Cross­
land's Rep. Mar. BioI. Soudanese Red Sea. J. Linn. Soc. London (2) Zool. XXXI, 
pp.215-230, pi. xxi -xxiii. 

19II STEBBING, T. R. R. "Indian Isopods." Rec. Ind. Mus., VI, pp. I79-19T, pI. x-xii. 

1917 COLLINGE, W. E. "Description of a new species of Isopoda of the Genus Synidotea, 
Harger, from the Gulf of Mannar." Rec. Ind. Mus., XIII, pp. 1-3, pI. I. 

1924 CHILTON, C. "Fauna of the Chilka Lake-Tanaidacea and Isopoda." Mem., Ind. 
Mus., V, pp. 877-895, pI. Ix. 
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Bopyrid Isopods. 
By B. CHOPRA, D.Se., Zoological Suri'cy of Illdia, Cab/Ita. 

[Published with permission of the Director, Zoological Survey of India.} 

119 

Through the kindness of Dr. F. H. Gravely, Superintendent, Madras Museum, I have 
been able to examine the two Bopyrids that he collected at Krusadai Island. The third 
Bopyrid dealt with in this note was collected hy my colleague Dr. H. Srinivasa Rao and 
myself under Pamban bridge in the neighbourhood of Krusadai. The three Bopyrids 
belong to three known species of the genus Bopyrclla, Bonnier. Two of these, B. tholl/solli 
Bonnier, and B. d:,formrllls {Hay} subspecies indica Chopra, are already known from Indian 
waters and were described by me in 1923'; the third is B. distirrta, a species described by 
Nierstrasz and Brender a Brandis" in the series of the Sib3ga Expedition Reports. The 
latter species was hitherto known from a female only, but I am now able to describe its 
male also. 

All the three species of Bopyrids are parasites of Alphe.ids, but the latter have not 
been identified. 

The genus Bopyrdla, as I understand it, includes the form described by H ay3 under 
the generic designation of SYlIsYIIl'lla. This question was fully discusse.d in my memoir 
of 1923. 

In this note, as also in my former paper on the subject, I, like most other workers on 
Isopoda, consider-for the present at any rate-the thorax to be formed of seven somites. 
calling the first somite behind the head the first and not the second as it is morphologically 
believed to he. 

Bopyrella thc;>msoni, Bonnier. 

1900. Bopy,.ella tllomsolli, Bonnier, Trc.v. Stat. Zool. ;'Vime,.eux, VIII, pp. 348-351, pl. xxxiii. 
1923. Bopy,.ella tkOIllSOlli, Nierstra.sz and Brender l Brandis, Siboga.Expet/>. Rep., XX:XII b, p. 97. 
1923. Bopy,.el/" thomsoni, Chopra, Rec. J"d. lIfus., XXV, pp. 469-470. 

Two females and a male of this species are represented in the Krusadai collection. 
The females are very large, being considerably larger than even the Andaman specimen 
described by me in 1923. They are 14'5 and 12,5 mm. in their greatest length and at the 

J Chopra, R~e., Illtl. Mus., XXV, pp. 469-473, pl. xiv figs. 1-6 (1923). 
S Nientrasz and Brender l Brandis, Siboga.Exped. Rep., XXXII b, p. 97, pI. vi fig. 22 (1923). 
a Hay, Proe; U.S. Nat. Mus., LI, pp. 571-572, pI. ie figs. 13-18 (1917). 

19 
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level ofthe th'ird thoracic somite are 9 and 8 mm. bro:ld, r~spectively. Bonnier's example, 
it may be remarked, was only 2'5 mm. long, while that from the Andaman was 10·5 and 
6-S mm. in its length and breadth, respectively. 

, The Krusadai specimens agree closely with the one previously described by me, as 
also with the type specimen. Eyes are present in both the specimens in the form of two 
very faint dark spots, one near each antero-Iateral corner of the head. The maxilliped is 
like that figured by Bonnier, and itspalp, in one of the specimens that I have partly 
dissected, has about 15 setae, of which 8 are arranged along the inner margin. 

The intern:!l crest of the first oostegite is slightly better developed than that in the 
type specimen or in the Andaman example previously studied by me, and has a lar~er 

number of digitations. 
The pleopods are very well developed, aod those ofthe first pair meet in the middle 

line. The ridges on the ventral sur:face of the abdomen are rather inconspicuous in the. 
larger of the two females, but are quite clearly seen in the other. 

Only the larger female is accompanied by its male. The latter is short and stumpy, 
being 2'5 and 1'5 mm. in its greatest length and breadth, respectively. The head is 
completely fused with the first somite, and has a pair of fairly large eyes. As in Bonnier's 
specimen the thoracic somites increase in breadth progressively from the first to the last. 
but their lateral parts are not very considerably enlarged. The abdomen is like that 
figured by Bonnier, and under high magnification slight traces of the first two pleopods 
can be made out. 

The two specimens described above were coIiected by Dr. F. H. Gravely at Krusadai 
Island in the Gulf of Manaar in April and September 1924, respectively. The Alpheids 
on which they were living have not been' identified. 

The ·species is already known from Amis Island, Oceania, and Port Blair, Andaman 
Islands. 

The specimens are preserved in the Madras Museum. 

Bopyrella deformans (Hay). 

1917. S)'lIs)'IlClIa Jejor/llalts, Hay, Proc. U.S •• Nat. lI:fus., LI, pp. 571-572, pl. ic figs. 13-18. 

Subspecies mdica. Chopra, 

1923. BoPJ'rella d.t!I()"/Ila1~S, subsp • .. "fica, Cllopra, Ope cit., pp. 471)-473, pI. xiv figs. 1-6. 

·A single pair (female and male) parasitic on an undetermined Alpheid. ,and col­
lected by Dr. Gravely at Krusadai Island in .the Gulf of M~tnaar in September J924, 
appears to belong to the Indian subspecies of Hay's B. deformans, described by me in 
1923.. I.have nothing to add to my former description of the female of this forin, The 
male is, however, prop~rtionately slightly broader, and the thoracic somites are not so­
d·eeply cleft laterally. 

As pointe~ out in 1923, the present form is only tentati vely regarded as a local race or 
subspecies of Hay's deformans; As in most cases, the term subspecies is.r.ather loosely 
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used in the present instance. Until Hay's form is re-examined and compared with the 
Indian specimens it is difficult to say whether the two are really so closely allied as 
I believe them to be. J 

The Indian subspecie~ seems to have a very wide range of distribution, it having 
been recorded both from the Arabian Sea and the Bay of BengaL The present record 
extends further the distribution on the eastern coast. The two specimens provisionally 
referred to this form in 1923·came from north-east of Ceylon. The forma tYPica is from 
the Atlantic coast of North America. 

The specimens are in the Madras Museum. 

BopyreUa distincta, N. & B. 
1923. Bl1hrella dislineta, -Neirstrasz anj Brender i Branjis, SilJl1ga·ErpJd. (iep. XXXII lJ, p. 97, pl. Vi. fig. 22. 

A single pair Cfemale and m~le) of this species was collected by Dr.H. Srinivasa Rao 
and myself on rocks under the railway bridge at Pamban near Krusadai Island. 
The specimens are an ovigerous female accompanied by its male, and are parasites of an 
undetermined Alpheid. It was collected in February 1925. 

In all important characters the female agrees closely with the description and figures 
published in the Siboga-ExpeditiolJ Report. The present specimen is, however, smaller than 
that examined by Neirstrasz and Brender a: Brandis, it being 5 mm. long and slightly over 
4 mm. broad at the level of the third thoracic somite. The shape and arrangement of the 
segments is exactly like that described by the Dutch authors, the ridges on the ventral 
surface of the incubatory cavity heing very prominent. The palp of the maxilliped is 
large and carries a large number of setae. The distal part of the first oostegite appears 
to be somewhat more drawn out than it is shown in the Siboga report figures. The 
internal crest also seems to be fairly well developed and has a number of small digita­
tions near the proximal end. 

The shape of the abdomeh with the long posteriorly cleft terminal segment is very 
characteristic of this species. The overlapping of the lateral parts of the segments on the 
10~ger side of the body is well seen in my specimen also. The pleopods on the shorter 
side are greatly reduced and crowded together. 

The male of this species was hitherto unknown. I, however, give below a description 
of it. 

The male is short and stumpy, being 1"3 mm. long and 0·55 mm. broad at the level of 
the third somite. The head is semi-circular with the anterior margin somewhat depressed 
in the middle. It is fused with the first free thoracic somite in the middle, though the two 
are quite distinct laterally. A pair of large eyes is present near the posterior end of the 
head. Ventrally the antEmnules appear to be formed of three segment~- two large basal 
and a small terminal one. The antennae are biarticulate and the mandibles are long and 
curved. 

1 In 1923 «()p. cit., I&ddendum, fl. 541) I was wrong in thinking B. lJ()IJllieri Nierstrasz and Brender a Brandis (til. 
ei/., pp. 95-96) to be closely similar ttl the present form. It ii, however, possible th3t B. iti:J;ca may turn out to be 
identical with the Dutch author's B. interllledia. 

I9-A 
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Fig. I.-Bopyrella distillcta, N. & B. Dorsal view of male X 80. 
Fig. 2.--Bopyrella distillcta, N. & B. Head appendages of male from ventral surface 

x 200. 

The thoracic somites are distinct from one another and their lateral parts are well 
developed. The legs have the usual shape and structure. 

The abdominal segments are fused in the middle of the dorsal surface, though 
they are quite free laterally. Five segmepts are distinctly visible, with their lateral parts 
well separated from one another. The last segment is a broad squarish process, with the 
posterior margin truncate. No pleopods seem to be developed. 

The species was hitherto known from a single female collected by the Siboga ~pedi­
tion at Kaniungan Island, off the coast of Borneo in the Celebes Sea. The present 
specimens come frOIll the Gulf of Manaar and thus extend the range of the species 
very considerably. 

The specimens are preserved in the collections of the Zoological Survey of India in 
toe Indian' Museum, Calcutta .. 
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Order Amphipoda. 

Suborder Gammaridea. 

By F. H. GRAVELY, D.Sc. 

Dr. Chilton has kindly identified all the specimens for me. For classification· see 
Della Valle, 1893. 

Family COROPHIIDAE. 

General form normal; thoracic legs with glandu'tar patches; telson entire, rarely 
bilobed; two eyes of ordinary form. 

Podocerus brasilicnsis (Dana) and a species of AII/phit/we have been found under 
Pamban bridge. In the genus Podocenls the anterior margin of the external lamina of 
the lower lip is entire; in Ampllitlwc it is incised. 

Family T ALITRUPAE (= ORCHESTIDAE). 

General form normal; thoracic feet without glandular patches; anterior antenna 
without accessory flagellum, much shorter than posterior; mandibles without palps; 
anterior maxilla with at most a rudimentary I-joined palp; posterior caudal feet unira­
mouse 

Talorclzestia gracilis, Dana, is a sand-hopper common among debris on the shore at 
Krusadai Island. The specimens were collected on the northern shore between the 
bungalow and Sandy Point. 

Family GAMMARIDAE. 

General form normal; thoracic feet without glandular patches; anterior antenna with 
accessory flagellum; third joint of posterior gnathopods of normal length. 

Several specimens of Ste1lothoe valida, Dana, were found at Pamban. They are all 
small in size and almost black in colour (preserved). A single specimen each of Melita 
sp. and Elas11lopus subcarinatus (Haswell) were also found at Pamban, and a single speci­
men of the latt"!r and of E. pectinicn(s (Bate) at Shingle Island. Single specimens of 
E. spinimanus (Walker), E. suensis (Haswe1l) and LeI/cot/zoe spinicarpa (AbiIdgaard) have 
been found on Krusadai Island, and one of the last named at Pamban also. 

LITERATURE FOR GAMMARIDAE. 

1862. SPKNCE BATE, C. "Catalogue of the Specimens of Amphipodous Crustacea in the 
Collection of the British Museum." (London, 1862) 399 pp., 58 pI. 

1888. STEBBING, T. R. R. "Amphipoda." Rep. Sci. Res. H.M.S. "Challenger" Zool. XXIX, 
xxiv + 1737 pp. (bound in two halves), 210 pl., I map (bound as separate vol.). 

1893. DELLA VALLE, A. "Gammarini del Golfo di Napoli." Fauna ll. Flora des Goltes 
vOlt Neapel XX, xi + 948 pp., 61 pI. (in separate vol.\ 
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1904. WALKER, A. O. "Amphipoda." Herdman's Rep, CeyloN Pearl Oyster Fis"eries. 
II, pp. 229-300, 8 pI. 

1906. WALKER, A. O. "Amphipoda." Gardiner's FtlIt1Ia and Geog. Maldive and Laccatii'i)e 
Archipelagoes. II, pp. 923-932, pI. lxxxviii, text figs. 140--I42. 

1909. WALKER, A. O. "Amphipoda Gammaridea from the Indian Ocean, British East 
Africa, ~nd the .Red Sea." Rep. Percy Sladen Trust Exp. to Ind. Ocean under 
J. Stanley Gardiner I., Trails. Lillll. Soc. LOlld61l (2) Zool. XII, pp. 323-344, pI. 
xlii-xliii. 
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Suborder CapreUidea (Laemodipoda). 

By B. SUNDARA RAJ, M.A., PII.D. 

Family CAPRELLIDAE, Dana. 

Caprellidae abound on the algae, zoophytes and polywa growing luxuriantly on the 
piers of Pamban bridge, and can be collected conveniently_at low tide. Though in 
colour and form they closely resemble their surroundings, their caterpillar-like 
movements on lifting a tuft of hydroids or weeds from the water render them conspicuous. 
Species of Metaprotella and Paradelltella are common. The genera Hemiaegilla and 
Pseut/or.aprellina are also found, but are rare. 

Genus Metaprotella, Mayer. 

Second artennae with 2 jointed flagellum, mandibles with 3 jointed palps; 2 pairs 
of gnathopods (chelate legs). First two pairs of thoracic legs (peraeopods) rudimentary 
and single joined. The posterior 3 pairs of peraeopods well developed; 2 pairs of 
branchial vesicles on the 2nd and 3rd body segments, abdominal appendages rudimentary. 

The genus Metaprotella is distinguished from the older genus Prot ella by the fusion of 
the last 2 segments of the thorax and the extreme shortening of the last thoracic segment, 
which displaces the penis from the median line. Several examples of the species 
M. problematica, Mayer, and M. haswelliana, Mayer, are in the present collection but 
M. ex::entrica recorded from Pamba"n bridge by Thurston is not represented there. 

The three species call easily be distinguished as follows :--

. I. Dorsal surface of head and body smooth, gills oval ... 
- D.:>rsal surface of head and body carrying spines, gills rod-like 

2. Second or large gnathopod with knobs (in old males), body 
attenuated 

- Second or large gnathopod smooth, body plump 

Metaprotella problematica, Mayer. 

Pl. XV, figs. I a-c. 

M. problematica • 
2. 

M. excentrica. 
M. lUlSu1elliana. 

Males are 7 mm. and females 5 or 6 mm. in length. The flagellum of the 1st 
antennae'has 17"":18 joints in the male and 15-16 joints in the femde. The body is some­
times covered with minute pigment spots. 

Very common. 
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Metaprotella haswelliana, Mayer. 

PI. XVI. 
The flagellum of the 1st a[\tennae has IS joints in the mak . Pairs of spines on the 

head and first body segment, amedian spine often present dorsally at the posterior end 
of that segment. Diffuse pigment cells occur on the sides of the body. 

Very common. Males attain 10 mm. in length. 

Metaprotella excentrica, Mayer. 
This species Ihas been recorded by Thurston from Pamban. It is a large one 

attaining 13 mm. in length. The flagellum of t.f'te.I,st antennae has 14 joints in the male 
and 13 in the female. The peculiar knobs on the 2nd. gnathopods are seen only in old 
males when lying on their back. These knobs and the slender form of the body 
distinguish this species from M.haswezliana which it closely resembles. 

- 4: ' •. ,t 

Genus Paradeutella, Mayer. 

Mandibular palps 3-jointed; the flagellum of the 2nd antennae 2-jointed, rudi­
ments of legs on the 3rd and 4th body segments very small; in the female the hinder 
pair is inserted at a distance from the gills. This genus differs from the older genus 
Delltella in the form of the- abdominal appendages which are shaped like valves as 
in the genus Pseudoprotella. 

Paradeutella bidentata, Mayer. 

PI. XV, figs. 2a-b. 
Spines on forehead and 1st body segment (2nd thoracic segment). A smaller species 

than the foregoing but equally common at Pamban, whence the genus was first recorded. 
Males grow to a length of 5 mm. There are 12 or 13 joints in the whip of the 1st antennae 
of the male and I I in that of the female. The shape of the large chela is characteristic 
of the species; 

Genus Hemiaegina, Mayer. 
Mandibular palps absent; 2nd antennae with 2-jointed whip; rudiments of legs on 

the 3rd and 4th body segments;. a pair of 2-jointed legs on the abdomen both in the 
male and female, which resemble the 1st pair of abdominal legs of the genus Aegina. 

The moniliform body, the comb-shaped base of the termind claws of the posterior 
thoracic legs, and the pair of 2-jointed legs of the abdomen, render this genus easily 
recognizable. 

Hemiaegina quadripl:lnctata;n.sp. 

PI. XVI~I. 
Resembles H. minuta, Mayer, closely. The differences are-(I) the dent or notch in 

the palm of the big chela is squarish and not triangular ; (2) the shape of the abdomen is 
also slightly different. The largest male specimen in the collection is 4.5 'mm. long. 
There are II segments in the whip of the 1st antennae of both male and female. 
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l'his may prove to be only. a variety: of H. milJJlta; Mayer, when more extensive 
collections are available for study and the range of variations of the . two forms are 
determined. As, however, no intermediate forms have been found I have ventured to. 
refer the Krusadai examples to a new species. 

Genus Pseudocaprelliria, n. gen. 

I refer to this new genus two m:ile specimens in the collection as they do not 
conform to any of the described genera. They ·are .. very closely related to the genus. 
Caprellitla, Thomson, from which they differ chiefly in the form of the abdomen, which 
resembles that of the genus Hircella. 

The specimens are less than 6 mm. in length. The flagellum of the 1st antennae-
. has the first 4 or 5 segments fused in.to. a single segme1)t and the following 
4 or 3 free .. The2nd·.antennae have no distinct flagellum. It has 2 tiny basal segments~ 
2 moderately long middle ones and 2 terminal ones (see pI. xvii fig. I). The mouth parts. 
resemble those of the genus Proto. The mandibular palp is 3-segmented. The chela 
of the second thoracic appendage has no "cushion" but has a circular ridge carrying 
4 teeth of which the 3rd is the largest. Segments 2 to 4 carry pairs of branchial 
vesicles. Segments 3 and 4 are devoid of leg·s. Segments carries a small 3-jointed 
appendage ending in a claw. The 6th and 7th pair -of thoracic legs are normal. 
The abdomen carries 2 pairs of prominent unsegmented appendages of which the.1ower 
is the longer. There is one row of hairs on the smaller and 2 rows of hairs on the larger 
appendage. The whole abdomen with the appendages closely resembles that of Hircella 

cornigera. \ 
Pseudocaprellina pambanensis, n.sp. 

Pl. XVII. 

Only 2 males were found in the collection from Pamban bridge. 
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P¥ATE XV. . . 

1. Metaprotella problematica, Mayer. Male. 
6. Second chela. 
b. End joints of 7th pair of thoracic legs. 
c. First chela. 

2.. Paradeutella bidentata. Mayer. Male. 

a. Second chela. 
h. End joints of 7th pair· of thoracic legs. 
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PLATE XV.-KRUSADAI CAPRELLIDEA. 



PLATE XVI. 

Metaprotella haswelliana, :\'layer. 

I. Adult male. 
2. Second chela. 
3. End joints of 7th pair of thoracic legs. 
4. First chela. 
5. Second gill with reduced appendage. 



PLATE XVI.-KRUSADAI CAPRELLIDEA. 



PLATE xvrt. 

Pseudocaprellina pambanensis, n.sp. 

I. Adult male. 
2. Abdomen and appendages. 
3. End joints of 7th pair of legs. 
4. Gill from 3rd body segment. 
5. Mandible and palp. 
6. First chela. 
7. Reduced appendage of 5th body segment. 
S. Second chela. 
-9. Maxilla. 
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PLATE XVII,--KRUSADAI CAPRELLIDEA. 



PLATE XVllI. 

Hemiaegina quadripunctata, n. sp. 

I. Adult male. 
2. "female. 
3. First chela. 
4. Dorsal view of abdomen and appendages. 
5. End joints of 7th pair of thoracic legs. 
6. Side view of the abdomen. 
7. Second chela. 



PLATE XVIII.-KRUSADAI CAPRELLIDEA. 
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Order Decapoda. 

Suborder Anomura (Anomala). 

Tribe Patluritlea. 
By B. SUNDARA RAJ, M.A., Ph.D. 

The littoral hermit crabs from Krusadai Island and its neighbourhood belong to the­
two families Paguridae and Coenobitidae. 

Family P AGURIDAE, Dana. 
Uropods present. Penultimate pair of thoracic leJ;ts much shorter than those in front 

of them. Abdomen generally spirally coiled. Paired appendages never present in all 
abdominal somites. Antennulllr fla~ella ending in a filament j antennular peduncle 
rarely approaching the carapace in length. 

KEY TO THE LOCAL GENERA. 

The external maxillipeds are juxtaposed a.t base. When the chelipeds are unequal 
the left is vastly the larger. 

I. Fingers of chelipeds opening and closing horizontally (chelipeds 
subequal) j fingers spooned; antennal flagellum long and not 
setose Clibanarius. 

II. Fingers opening and closing obliquely or nearly vertically; 
the chelipeds may be sub-equal but the left is usually vastly 
the larger :-
(11) Finger tips corneous and blackened; chelipeds occasionally 

sub-equal but the left usually vastly the larger; finger tips 
somewhat spooned Pagurus. 

(b) Fin.ger tips calcare~us j left chelipeds vastly the larger; 
rostrum replaced by a movable scale or spine (a process 
from theopnthalmic somite) lying between the eye-stalks. Diogenes. 

Genus Clibanariu~, Dana. 
Two species of this essentially littoral genus are in the collection. Three other 

species which are common in estuaries and backwaters in South India are likely to occur 
and are henGeincluded in the diagno~tic key below. 

KEY TO THE SPECIES COLLECTED O~ LIKELY TO OCCUR.l 

I. The dactylus of the third pair of thoracic legs (second pair of crawling legs} 
is ~ecidedly longer than t~ propodite:-

A. Eyestalks much shorter than antennular peduncles. A strong 
toOth at proximal end of .inner lower border of merus of 
cheli"peds '" C. infraspinatus. 

;l The Key in Colunel Alcock's" Catalogue of Pagurides in the collection ofthe Indian Museum" (ISOS. fOP. 42 arct 
43) does not include tile two common South Indian species C. IO".fi1af'sis, de Haan. and the newly descril:ed 
C. olif1MIIIJIII. Heodeoon, both of which may occur in .Pamban waters. 
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B. Eyestalks as long as antennular peduncle and usually longer 
than al1terior border of carapace: 

I. Red or blue stripes on legs : 
(a)· A series· of straight red longitudinal lines on eyestalks 

and second and third pairs of legs, broken and indis-

[N.H; J., 

tinct on chelipeds C. padavensis. 
(b) A pale blue longitudinal band bordered above and below 

by red on distal joints of second and third legs,best 
seen on propodi; eyestalks and chelipeds without 
stripes ... C. /onllittlrsis. 

2. No stripes on legs. Chelipeds and second and third pairs of 
legs olive green, three pale red lines on inner, upper and 
outer surfaces of eyestalk, upper one sometimes obsoles-
cent ... C. o/ivaceolts. 

n. The dactylus of the third pair of thoracic legs, though it looks shorter, exactly 
the sarnelength as the propodite; ophthalmic scales, as usual, almost in contact :-

Chelipeds, etc., deep red without spots C. arethusa. 

Clibanarius infraspinatus. Hilgendorf; 

A fair-sized, orange yellow species with a carapace 30 0101. long. The presence of a 
'strong conical tubercle on the under surface of the merus of the chelipeds is the chief 
-distinguishing feature of this species, which closely resembles C. ciibanarius, a common 
species at Madras. Two specimens in the collection of the Fisheries Bureau at Ennur 
-come from backwaters near Tuticorin and the species is therefore likely to occur on and 
near Krusadai Island. This is the first record of this species from the Gulf of Manaar. 

Clibanarius padavensis. de Man. 

This cominon South Indian backwater species occurs in suitable localities round the 
'Indian c6asts from Burma to Bombay. pro Henderson has recorded it from Rameswaram.2 

But in none of the colleCtions recently made from Pambanwaters does the species occur. 
As C. longitarsis, DeHaan, an even more ,common SoutliTndian species, had not'at thattime 
been sufficiently, distinguished from C. padavensis and Dr. Henderson has not recorded the 
former from Rameswaram, it is not unlikely that the species recorded under 'the latter 
name is C.longitarsis, which is extremely common in the Pamban backwaters. 

Clibanarius longit~sis. de Haan. 

Very common at Pamban. Specimens, have also been collected from the Krusadai 
Il>land. It resembles C. padavensis closely, butis readily distinguished by its co.1ouration. ' 

1 Vide ilenderson, Ret., bId. Mus., Xl, pp. 27 and 28 (1915). 
1I Henderso'!, 1',.ails. Linn. Soc. , (2)' Zpol., V, p; 423. 
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Clibanarius olivaceous. Henderson. 

Another small backwater species found on the east coast. It has been recorded from 
the Chilka Lake and Madras and may occur at Pamban. 

Clibanarius arethusa. de Man. 

A fair sized species. The carapace in adults is about 30 mm. long. Several specimens 
have been collected at Pamban. It is easily distinguished from all the previous species 
by its distinctive colouration. The cephalothorax is yellow, the eyestalks, antennal 
peduncles, chelipeds and legs deep red, the finger tips and claws of the legs black. 
Some stray yellow specks on the legs. 

Genus Pagurus, Fabricius. 

The largest and the most brightly coloured hermit crabs are included in this genus. 

KEY TO THE LOCAL SPECIES. 

The eyestalks reach very nearly to, or even surpass, the end of the antennular 
peduncles; the eyes never occupy as much as one-third of the terminal joint of the 
eyestalk; the greatest breadth of the carapace across the branchial region is less than 
the length of the carapace in the middle line. 

Left cheliped vastiy larger and longer than right. Whole outer surface of left hand 
spinose:-

(a) Outer surface of propodite of third left leg spinose; chelipeds 
and legs v'ery hairy; hand of left cheliped not inclined 
inwards; carapace and legs copiously ocellated ... P. PUllctulatus. 

(b) Outer surface of propodite and dactylus ofthird leftleg with 
regular, transverse squamiform markings ... P. setljer. 

Pagurus punctulatus, Olivier. 

This large and beautiful hermit crab is easily distinguished by its huge size and 
-characteristic colour. The carapace, external maxillipeds, chelipeds and legs are bright 
red with numerous large bluish-white blackredged ocelli. Two fine specimens from 
the Rameswaram reef are in the collection at Ennur. 

Pagurus setifer. Milne-Edwards. 

Another common but smaller species, which apparently inhabits deeper water belQw 
tide marks and is qften found in ~hank shells. In this species the carapace is yellowish, 
the cheliped's and legs are' yellow and red, the red tending to form cross bands best 
marked on the meru~ and carpus. The colour and the peculiar tesselated outer surface of 

. thehist two joints of the two ambulatory 'legs are characteristic of the species. 

NOTE;'-Other common South Indian species of Pagurus are P. hessii, Miers, which 
;is common in Madras, and P. va1.'ipes, Heller, and P. de/ormis, ,Milne·Edwards, recorded 
from pearl banks in the Gulf of Manaar and Palk Bay. 



132 Bulletill, Madras GO'"crnmelll lvlllSeltl11. [N.H. I~ 

Genus Diogenes, Dana. 

This characteristic Indo-Pacific genus is represented by at least five species in Pamban 
waters. 

KEY TO LOCAL SPECIES. 

1. Rostrum a narrow lamina, with free edge spinose at any rate 
distally: 

A. Carapace longer than broad; left hand when fully extended 
not inclined 'inwards : 

(a) Antennal adcle bifurcate,inner branch reaching about 
half way along penultimate joint of peduncle: 

1. Outer (longer) branch of antennal adcle just, or barely, 
reaching base of terminal joint of peduncle; outer 
surface of left hand beset with claw-shaped spines D. diogenes. 

2. Outer branch of acicle reaching well beyond base of 
last joint 9f peduncle; outer surface of left hand closely 
and finely granular D. custos. 

(b) Antennal acicle obscurely bifurcate; outer branch not 
reaching base of last joint of peduncle; left palm as long 
as 'high, lower part of its outer surface flattened D. planimanus. 

B. Carapace broader than long ; left hand, even when fully ex-
tended, strongly inclined inwards D. miles. 

II. Rostrum a slender, simple (non-serrated) spinule. Eyestalks 
not so long as anterior border of carapace or as antennal 
peduncle: 

(a) Eyestalks reaching nearly to middle third of terminal joint 
of antennular peduncle; wrist and hand of left cheliped 
of adult male remarkably elongate ... D. a-varus. 

(b) Eyestalk5 hardly reaching base of terminal joint of anten-
nular peduncle; a single obliquely longitudinal cr~st on 
outer surface of left palm D. costa Ius. 

Diogenes diogenes, Herbst~ 

Dr. Henderson has recorded this species from Rameswaram and Tuticorin. It h a 
common species at Madras. There are several specimens in the Ennur collection. 
The eyestalks in some examples are shorter than the second joint of the antennular 
peduncle. The relative lengths of the legs and chelipeds vary. 
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Diogenes custos, Fabricius. 

Two specimens in the collection at Ennur are from Rameswaram. It is the commonest 
species of Diogetlcs a t Madras. 

The variety plallimallllS, Henderson, is recorded from Rameswaram. There are no 
examples of this variety in the collectioJ;l at Ennur or in the Madras Museum. 

Diogenp.s miles, Herbst. 

According to Dr. Henderson it is a common species on the east coast of India, living 
almost exclusively in shells of Oliva gibbosa, and not affecting brackish water. It has 
been recorded from Rameswaram by this author. 

Diogenes avar;u~, Heller. 

This common South Indian species lives both in backwaters and in the sea. 
Dr. Henderson has recorded it both from Tuticorin and Rameswaram between tide marks. 

Diogenes costatus, Henderson. 

This species has been recorded from Tuticorin and Rameswaram by Dr. 
Henderson. 

NOTE.-The last three species are not represented in either the Fisheries Department 
or in the Madras Museum collections. 

Family COENOBITIDAE. 

The Coenobitidae are land hermits which visit the sea occasionally. The important 
characters of the family are: paired appendages never present on all abdominal 
somites; antennular flagella ending abruptly.and bluntly without a tilament ; antennular 
peduncles nearly as long as or even longer than carapace. 

Genus Coenobita, Latreille. 

The carapace is elongate and the abdomen soft and coiled as in the Paguridae. They 
have little to do with the sea and live almost entirely on land, sometimes far away from 
the shore. They seem to prefer stout heavy shells (Turbo, Natica and Nerita) but live in 
almost any shell-even a cocoanut. 

KEY TO LOCAL SPECIES. 

Antennal aciele fused with second joint of peduncle: eye stalks 
strongly compressed. A brush of hairs on inner surface of both 
palms. 

1. An oblique file of· upright laminar teeth (stridulating 
mechanism) on upper part of outer surface of -left palm. 
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Outer surface ofpropodite of third left leg flat and sepa­
rated from anterior surface by a well-defiped crest. Coxa 

[N.H. I. 

of fifth right leg of male moderately produced C. rugoslIS. 
2. No stridulating mechanism on left palm. Coxa. of fifth 

right lep.; hardly more prominent in male than in female... C. cavipes. 

Coenobita rugosus, Milne-Edwards. 

This yellowish or yellowish red hermit crab is extremely common on Krusadai Island. 
at Pamban, and on the neighbouring islands. It swarms on the beach everywhere. It 
does not grow to a large size. 

Coenobita cavipes, Stimpson. 
. . 

This common backwater species of South India is reIJresented by a single adult male 
from Krusadai in the Madras Museum collection. It is comparatively rare and is easily 
distinguished from C. rugosus by its larger size, dusky purple colour of the legs, chelipeds 
and anterior portions Qf the carapace', and the absence of the stridulating mechanism on 
the left palm. This is the first time this species is recorded from the Gulf of Manaar. 

, . ~ . . 
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Orders Decapoda (except Paguridea) and Stomatopoda. 

By F. H. GRAVELY, D.Sc. 

Order Decapoda. 
For the broader outlines of the classification of this order, see CaIman, 1909 (Oxford 

Natural History). For further details see Borradaile, 1907. 

Suborder Natantia. 
Pleopods used for swimming, well developed, their numbe~ always complete. Male 

genital apertures in the articular membrane. 

This suborder may be divided into three trib~s as follows :-

I. Third legs chelate, except in genera with much reduced legs; pleura 
of first abdominal segment not overlapped by those of second" ... 2. 

- Third legs not chelate; pleura of first abdominal segment over-
lapped by those of second Caridea. 

2. Legs of third pair not stouter than those of first two pairs ... Penaeidea. 
- One or both legs of third pair longer and much stouter than those 

of first tW9 pairs :.. Stenopidea. 

The Penaeidea are, strictly speaking, represented in the collection under considera-" 
tion only by the family Penaeidae. The Sergestidae are, however, represented in the 
plankton. 

The Caridea are represented by a number of species, the most abundant being those" 
of the family Alphaeidae. Of the rest, those which have been identified belong to the 
Hippolytidae and Palaemonidae. All three of these families belong to the group known 
as the Palaemonoida. In this g.roup the seventh joint of the second maxillipede is short 
and usually applied as a strip to the enc:l of the sixth ;'the mandibles are almost always. 
deeply cleft, rarely simple, never imperfecHy cleft j at least the.l>asipodites of the second 
~axillae are well developed; and either the first or second pair of legs is more or less. 
(often ve,ry) stout, both being chelate~ 

TheStenopideaare represented by a single species only. 

Family PENAEIDAE. 

Last two pairs of legs well developed". Gills many. 

Subfamily PENAEINAE. 

Carapace normal. A leaf-like appendage present on inner side of first joint of nrst 
antennae. Concerning the Indian forms of this subfamily, see Alcock, 1906. 
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Genus Penaeus, Fabricius. 

A number of specimen-s of P. indicus, Milne-Edwards, were found in a small pond, just 
above high water, adjoining Porites Bay. A single specimen, probably of P. mOlwdon, 
Fabricius, as redefined by Alcock (1906, pp. 8-10, pI. i figs. I-Ib), was taken at Kutikal; 
and a second, probably of the same species, in a D-net in deep water in the channel 
between Krusadai Island and Kutikal Point. 

Family SERGESTIDAE. 

Last two pairs of legs reduced orahsent. Gills few (up to 8) or none. 
The curious little shrimp Lucifer occurs in the plankton. 

F~mily ALPHAEIDAE. 

Second wrists sub-divided, first legs much stronger than the rest, eyes usually covered 
by the carapace. 

Several species occur, at least one being very abundant, but I have not been able to 
identify any of them with certainty. Some can easily be separated by the form of the 
{;helae and, during life, by distinctive colouration as well. The classification is dealt 
witb by Coutit!re (1899), by whom also a number of species from the Maldives and 
Laccadives have been described and figured (1<)06). 

Family HIP POL YTIDAE. 

Second wrists sub..;divided, first legs not much stronger than others, eyes not covered 
by carapace. 

The classification of the genera has been revised by CaIman (1906) and the Indo­
Pacific genera and species by Kemp (1914). My thanks are due to the latter author for 
the two following identifications. 

Genus Saron, Thallwitz. 

Arthrobranchiae present at base of first four pairs of peraeopods; a movable tooth 
pr'esent at base of uropods_; mandible$ with incisor process. 

Several specimens of Saroll ilzarmoratus (Olivier; see Kemp, 1914, pp. 84-87)- were 
found on Krusadai Island. They attain a length of aboiit 5-6 cms. and can readily be 
distinguished from other prawns occurring on the island by the continuation backwards­
on to the carapace of the dentate keel of the rostrum, and by the coarse tufts of b-air borne 
here and elsewhere on the integuments. In life they are of a dark mottled brown_ colour 
{see pI. xix fig. I). 

Genus Hippolysmata, Stimpson. 

No arthrobranchiae at base of peraeoPQds; mandible without palp, but wlth incisor 
process; carpus of secondperaeopods many-jointed; abdomen without large spines, 
{;arapace without lateral keels; ultimate _~egmeilt _ of antennal peduncle not abnormal. in 
size; epipodsat base of fitst four peraeopoqs; upper fta-g-elhim of antennule u-niramous. 
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Several specimens of Hippolysmata 'lJittata, Stimpson (see Kemp, 1914, pp.II3-IIS~ 
pl. vi figs. 6-10), a shrimp about 3 cms. long, have been collected at Krusadai Island and one 
small specimen at Shingle Island. A figure showing the markings characteristic of 
living specimens will be found on pl. xix (fig. 2). 

Family PALAEMONIDAE. 

Second wrists undivided; "rostrum not movable. 

Subfamily PONTONIINAE. 

First antennae with two flagella (one usually cleft for some distance from the tip);: 
third joint of maxillipedes flattened; mandibles without palps ; limbs not specially 
broadened. 

The genera have been revised by Kemp (1922) to whom I am indebted for the identifi-" 
cation of the following two spe.cies of Periclimenes:-

Genus PericliIilenes, Costa. 

Mandibular palp absent; ante'nnal scale well developed; terminal joint of last three 
legs without basal protuberance; all three "maxillipedes with exopods; inner lacina of 
maxillula narrow; first wrist not segmented; basal antennular segment normal; carapace 
not depressed, not areolated; rostrum laterally compressed, with conspicuous teeth. 

Periclimenes brevicarpali~ -(Schenkel; see Kemp, 1922, pp. 185-191, pl. vi fig. 8, text 
figs. 40-42) and spiniferus, de Man (see Kemp, 1922, pp. 195-196), are no.t uncommon on 
Krusadai Island. The former (pl. xix fig. 3) is a well-known associate of the giant 
sea anemone Stoichactis giganteum and the latitr (pI. xix fig. 4) of Madrepores. The 
former attains a much larger size than the latter and the merus of its second leg 
lacks the two spines which are present on the distal border in the latter. The fingers of 
the second chela of P. spiniferus each bear a large oval cup-shaped depression, the two 
cups being opposed to each other when the cIa w is shut, a character in which this"sp~cies" 
is almost unique. P. brevicarpalis, when seen under natural conditions, appears absolu"tely 
transparent and colourless except br a pattern of opaque yellow patches; at first sight 
these look like flakes of broken shell which have been washed on to the disc of the 
anemone with which it is living. The colour pattern renders this prawn a moSt striking 
abject when captured. 

Genus Anchistus, Borradaile. 

Mandibular palp" absent; antennal scale" well developed; cl~w of last three legs. 
without basal protuberance; inner lacina Of maxiUula very broad; rostrum laterally 
compressed in distal half. 

A. inermis (Miers; see Kemp, 1922, pp. 24g-~52, text figs. 81a-d) " is common in the 
mantle cavities of Pinna.at :Kutikal. Its rostrum is directed downwards, is toothless and 
has the apex broadly roun~d in lateral ~iew. The most characteristic feature of the 
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collected, the four small teeth of the inner square are very irregularly developed, and 
the carapace is somewhat· more generally spiney than seems to be the case in the 
typical form. For classification, etc., see Milne-Edwards, 1837, pp. 289-303 and Bate, 
1888, pp. 74-77. 

Family PORCELLANIDAE. 

Telson composed of three pairs of lobes surrounding a median unpaired lobe; carapace 
broad and flat; abdomen flattened, non-muscular, folded beneath carapace much as in a 
true crab. 

The genera of this family are not very well marked, gradations being found in the 
front from strongly to scarcely tridentate, and in the ends of the legs from a single claw 
preceded by four hair-like ventral spines, through forms in which these spines are 
thickened, the distal ones more so than the proximal, to forms with two and three claws. 
The following table may serve to indicate the way in which I have interpreted Stimpson's 
definitions (1858, pp. 227-229). 

I. First joint of antenna I peduncle short, not reaching margin 
of carapace ... 

- First joint of antennal peduncle produced and united with 
margin of carapace 

2. Carapace somewhat flattened, not broader than long; front 
triangular 

- Carapace more or less convex, not longer than broad; front 
straight as seen from above 

3. Carapace broader than long, front tridentate 
Carapace longer than broad or front not tridentate •.. 

4. At least the large chela stout, more or less rounded; carapace 
·-not longer than broad; front entire 

- Ha'nd slender or flattened or with angular crests; carapace 
not broader than long; front more or less distinctly triden-
tate 

5. Feet with a single claw which may, hpwever, be followed by 
ventral spines of which the distal ~re successively thicker 
than those proximal to them 

- The last one or two ventral spines of the feet thick, the others 
. thin, giving a definitely two-or three-spined appearance ... 

6. Front narrow, more or les~. straight 
- Front broader, more or less prominent and angular in the 

middle line ... 

7. Feet as in 5 (I) above ~ .-. 

- Feet as in 5 (I) above 

2. 

3. 

Petrolithistes. 

Pisosoma. 

Raphidopus. 

4· 

5· 

7· 

6. 

Polyonyx. 

Megalobrachium. 

Pachycheles. 

Porcellana (iucl. 
Minyocerus). 

Porcellanella. 
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Genus Petrolithistes, Stimpson. 

The species found on KrusadaiIsland maybe distinguished from- one another as. 
follows:-

I. Supraorbital spinule present; two or three spinules behind the 
outer orbital angle, rather pale in colour when alive ... P. militaris. 

- Supraorbital spinule absent; only one spinule behind the outer 
orbital angle 2. 

2. Sculpture of carapace weak except at margin; chelae granular 
rather than sealey, very dark in colour when alive P. dmtatus. 

- Integuments, especially of carapace and chelae, closely covered 
with conspicuous piliferous scale-like elevations P. boscii: 

All these species have a wide distribution, being recorded from Australia and 
intermediate localities to the Gulf of Manaar, and P. bosc;; (pI. -xx fig. 7) from the· Red 
Sea also (see Henderson, 1892, de Man 1888 and Miers, 1884). In the area under con­
sideration, P. militaris (Heller) and P. boscii (Audouin) have been found chiefly on the 
banks of Shingle that extend towards the land from the western part of the dead reef 
on the south side of Krusadai Island, and P. dentatus (Milne-Edwards) on the dead reef off 
Sandy Point and on Shingle Island. All live under stones. 

Genus Pisosoma, Stimpson. 

One species which seems to belong to this genus is common under stones and has 
been collected from Krusadai Island, Shingle Island and Pamban. It is a minute crab 
(pI. xx fig. 8) closely resembling spec.imens of the following genera in form and appear­
ance, but agreeing with the preceding genus as regards the basal joint d the antenna. 
It is evidently iden'~ical with "Porcel/ana" sculptq, Milne-Edwards (1837, p. 253; see also· 
Dana, 1852-5, I, p. 412, pI. xxvi fig. 2; and Nobili, 1906, p. 136) from the Malay Archi­
pelago and Red Sea.- In its specific characters, including the four characteril'tic 
longitudinal grooves on the upper surface of the hand, it also closely resembles 
Pachycheles pul~-hel/us (Haswell) frorb Melanesia (Miers, i884, pp. 273-274. pI. xxx figs. A_a"),. 
which has been recorded by Southwell !,1906, p. 220) from Ceylon; but the whole surf.ece 
of the hand is strongly granular, instead of the ridges being smooth as <Jescribed and 
figured by Miers. "Porcellana" monilzjera, Dana (loc. cit., pp. 413-414, pl. xxvi fig.3) has. 
hands similar to those of P. sculpta but still coarser. 

Genus Pachychel~, Stimpson. 

A minute crab of this genus (pI. xx. fig. 9) is abundant with the last, but I have not 
be ell able to identify it specifically. 
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Genus Polyonyx, Stimpson. 

P. oIJemllls, Miers (1884, pp. 272-213, pl. xxix figs. D-d') andP. Tlelldersotli, Southwell 
(1909, pp. Ill-US, figs. 6-9), occur on Krusadai Island and atPamban, the former being 
found in sponges. In P. obesulus (pI. xx fig. 10) the forearm is unusually long and 
slende.r: and both arm and hand are ~mooth with small pits. In P. helldersolli (pJ. xx 
Jig. II) the arm and hand are granular and the forearm is of normal form. 

Genus Porcellana, Lamarck. 

Two specimens of P. serratijrolls, Stimpson (1859, p. 242; see Ilenderson; 1888, pp. 
IIO-1II, pl. xi figs. 5-5a, and Southwell, 1909, pp. III-II2) were collected from Krusadai 
Island~The.hand is long and slender and the front strongly trilobed and serrate (pI. xx 
fig. 12). Its feet (pI. xx fig. 13), though uniunguiculate, have their distal spines thickened, 
and Southwell (1909, p. (13) has already pointed out the close resemblance between this 
:species and his P. gaekwari, a species commensal with Spollgodes, also from the Gulf of 
Manaar, the biunguiculate feet of which clearly place it in the genus Porcellanella. 

A second, but so far unidentified, species (pI. xx fig. 14) has been found on 'Shingle 
Island as well as on Krusadai Island. The carapace is strongly biconvex between the eyes, 
so that in anterior view the front 'appears strongly trilobed with the median lobe strongly 
grooved, though the lateral lobes are not distinctly separated from the orbit. The 
chelipeds seem to indicate relationship with the species doubtfully identified by South­
well (1909, pp. Il4-II5,·fig. 4) with P. tuberculosa, Milne-Edwards. 

Family CALLIANASSIDAE. 

Two species of small, whitish, soft-shelled crayfish of the genus Upogebia, Leach, 
-occur in sponges 'on Krusadai Island, one of which has been found at Pam ban also. 
They differ in the form of the carapace and in the presence in only one of them of a . 
spine on the <;arpus of the chelip~ds. . Both belong to the subgenus CaUiadne (= Gebiopsis), 
but I have not been able to identify· either of them. Concerning this genus see Nobili, 
1906, pp. 96-100 (Red Sea species). 

Family ALBUNEIDAE. 

A single specimen of Remipestestudinarius, Latreille, var. denticulatifrons, White, was 
brought in by fishermen from Krusadai Island (see pt xxi fig. 17). We do ·not know 
from what depth it was obtained. For description see Mi~rs, 1878, pp. 316-389, figs • 
.I(~ypical form) and 2 (variety). 

Family DROMIIDAE. 

A single specimen, probably belonging to the genus~Cryptodromiopsis, Borradaile, was 
found on Krl,lsadai Island (see pI. xx fig. 15) •. For the· Indian species of Dromiac~a see 
Alcock, 1899, and for a revised classification of the genera of Dromiidae, see Borradaile, 
i903·(2)~ 
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Family DORIPPIDAE. 

A single specimen. of DoriPpe dorsipes (Linnaeus) was .collected on Krusadai Island 
(see pl. xxv fig. 41). See Alcock, 1896, PP.277-288. 

Famny CALAPPIDAE. 

Calappa hepatica (Linnaeus) and Matuta 'Victor, Fabricius, occur on Krusadai Island 
and the l~tter has Qeen found at Kutikal also. In both species th~ inner side of. the hand 
is concave so as to be closely apPQsable to the carapace. M. 'Victor (pI. xxii fig. 28) is a 
swimming crab with a stout, outwardly directed spine on each side of-the carapace and. all 
the feet flattened for use as paddles. C. hepatica (pI. xxii fig. 27) has. feet formed. for 
walking but capable of being drawn up into, and completely concealed by a special 
enlargement'of the carapace, from which it can easily be recognized. See Alcock, 1896. 
pp. 142-144 and 160-161. . 

Family LEUCOSIIDAE . . 
Philyra scabriuscula (Fabricius) is abundant on the sandy side of Kutikal Pointr 

It is a round-bodied crab with slender appendages (pI. xx fig. 16) and may often be' 
seen disappearing into sand freshly disturbed by a retreating wave. See Alcock, 1896. 
pp. 239-240. 

Family PORTUNIDAE. 

The members of this family are swimming crabs with the anterior legs normal but the 
feet of the last pair almost invariably flattened and paddle-like. 

TEXT FIG. I. 

A. Thalamita wood:"masoni, carapace x 3. C. Thalamita crenata, carapace x. %. 
B. Thalamita admeta var. edwardsi, carapace x I~. D. Thalamita prymna, carapace x ~. 

Scylla serrata (Forskal ; .see Alcock, 1899,pp. 27-28), Neptunus pelagicus (Linnaeus; see 
Alcock, .1899; pp. 34-35), Charybdis. (Goniosoma) annulata (Fabricius; see Alcock, 1899, pp. 
54-55) alld four species of Thalamita (see Alcock, 1899, pp. 72~2, and Borradaile, 1903,. 
PI>. 201-207) are :found in the neighbourhood of Krusadai Island, most of them in 
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abundance. Scylla st'rrattz (text fig. 2B) is a large crab, in which the eyes are separated by 
rather. leis than a third of the almost uniformly serrated antero-lateral border of the' 
carapa~e; and the hand is very stout with one spine at the proximal and two at the distal 
el)d:,of ~he upper margin. Neplllnlls peitl!(iclIs (text fig.2A) has a pair of long spines 
proj'ecting outwards from the sides of the carapace as in Matllia victor. Charybdis 
all"u/ata (pl. xxii fig. 29) resembles Scylla serrata, but is smaller with the eyes somewhat 
more widely separated and two additional spines on the upper margin of the hand., 
situated about half way between the others. In TI,aitlmita the eyes are much more widely 

TEXT nG. 2. 

A. Neptunus pelagicus, carapace x I. B. Scylla serrat,l, carapace x :~. 

separated, the -fronto-orbital border of the carapace being nearly equal in length to its 
greatest breadth and meeting the lateral borders in more distinct_ angles •. The species 
collected may be separated as follows:-

I. Extreme extent of basal antenna joint far greater than 
major diameter of orbit ... 2. 

- Extreme extent of basal antennll joint about equal t'O. 
major diameter of orbit; front cut into a pair of very 
broad median and a pair of very small lateral lobes, 
exclusive of the-inner supra-orbital angles ... T. wood masoni. A1c-oCkr 

2. Front cut into six lobes of nearly equal size, exclusive of 
the broad inner supra-orbital angie,s ... 3. 

- Front cut into tWo lobes, exclusive of tbe broad inner 
supra-orbital-angles ... .. .T. admeta (Herbst) var p 

edwardsi;'Borradaile. 
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3. All five teeth on antero-Iater~l.borders of carapace of 
about equal size T. crelloto (~atreille). 

- Fourth of five teeth on antero-Iateral border of carapace 
minute T. prym"o (Herbst). 

Family XANTHIDAE.I 

The Indian genera and species of Xanthidae have been dealt with by Alcock (18g8, 
pp. 67-233) whose paper, though far too long to be summarised here, is indispensable to 
.anyone who has occasion to deal with them. The following key to the Krusadai and 
Pam ban forms, being· based on external characters only, is quite artificial but will 
probably be found useful in connexion with field work :-

1. Carapace, smooth, without grooves 
- Carapace more or less distinctly grooved 

2. Carapace not much broader than long; small and sOll).e­
what flattened crabs 

-- Carapace fully twice as broad as long; stout crabs 
attaining a much larger size 

3. Upper margin of outer surface of hand hairless. cara­
pace decorated with a meshwork of brown Hnes 

- Upper margin of outer surface of hand hairy; carapace 
without markings ... 

4· Edge of antero-lateral borders of carapace sharp and 
crest-like, form·inga tooth or ridge at lateral epi-

2. 

6. 

(Trapezia) 3. 

(Atergatis) 4. 

Trapezia jerruginea, 
Latr:., var. areolata, 
Dana. PI. xxiii fig. 38. 

Trapezia 
(Herbst). 

cymodoce 

branchial angle S. 
- Edge of antero-lateral borders of carapace thick and. 

blunt; no ridge or tooth at lateral epibranchial angle. Aiergatis roseus (Rup­
pell). 

S. Carapace unifQrmly col4>ured Atergatis intergerrimus 
(Lmk.). PI. xxv fig. 45. 

- Carapace with sharply defined white border AtergatisdilatatUio de. 
Haan. 

J The families Xanlhidae, Grapsidae.and Ocypodidae may be separa~ed as follows:-; 
I. Carpus· of third maxillipedes articulating at or near antero·intemal angle of mems l body 

usually round or transversely oval ... ... 
- Carpus of th~j maxillil,edes not articulating at or near antero·internal angle of- mems·; 

body usual.ly-squarish .... ••• 
2. Gap present betwe.en thUd' maxillipedes l front at least modemtely broad '" 
- Mouth almost cir quite closed by third maxillipedes; front moderately or very nErrow 

Xanthidae. 

2. 

Grapsidae. 
Ocypodidae. 
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6. Hair on legs mixed with dense clusters ·of short black 
spines .... 

- Legs without clusters of short black spines 

1. Carapace rounded, about as long as broad 

- Carapace distinctly broader than long 

8. Carapace dark brown or black 

- Carapace paler 

9. Fingers normal, rounded at tip; legs clothed with close 
velvety pile, not conspicuously hairy ... 

.....:. Fingers hollowed at·tip; legs conspicuously hairy ... 

10.Grooves of carapace somewhat faint; legs without 
tubercles 

-. Grooves of carapace stronger; legs strongly tubercular. 

I I. Carapace and legs thickly covered with long hair, 
only the fingers and part of the hand being bare 

- Hair much less extensive or absent 

12. Front very prominent, cut into' four equal lobes, cara-:­
pac~evenly granular, especially in front 

-Front less prominent, two lobed or with the inner pair 
of lobes much larger than the outer ... 

13. Areas of carapaCe very coarsely granular or tubercular. 
"- Areas of carapace smooth, at least to the naked eye ... 

Eripllia ictevimallo,. 
Latr. PI. xxiv fig. 40. 

7· 
CYIIlO olldreossyi (Au d). 

PI. xxi fig. 25. 
8. 

9· 
II. 

Ozills rllgulosus, Stimp­

son. PI. xxiv fig. 39.· 
10. 

Chlorodius~lligerl (Fors­
kal). PI. xxiii fig. 36. 

Phymodius 
(Dana). 
fig. 23. 

monticulosus 
Pl. xxi 

Pilumnus' vespertilio,. 
Fabr. PI. xxiii fig. 34. 

12. 

Etisodes electra, Herbst. 
PI. xxiii fig. 33. 

13· 

14· 
16. 

1 This species and Elisus lae71;manus, though they appear in. different sections of this key, are in reality very much· 
"like. In addition to its somewhat darker colour the former differs from the latter in !iavin!!: the carapace somewhat 
flatter, with iess prominent front, and in having somewhat more slender chelae and. legs. The latter. attains a mucho 
greater size than the former. 

a Two very small species with small tufts of similar hair on the carapace, 'Which I have been: unable to identify, 
-probably-belong to this genllS. Irr01le .. the-front-is . rounded; in' the other it is square·cut with the orbits much more· 
widely separated. 

2~-A 
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14. Chelae and legs ornamented like carapace with deep 
reti~ulate grooves "f .... 

- Ghelae and leg~ witpout reticulate grooves 

,IS. Carapace closely and uniformly granular as in preced­
ingspecies 

- Carapace with Jlluch coarser. arid moresparcely scat­
tered gr~nules 

16. Carapace somewhat convex above, with areas some­
'what ill defined; legs distinctly hairy 

- Carapace flatter above, with more clearly defined 
areas; legs less hairy .•. 

17· Front strongly bilobed, antenna in orbital hiatus which 
is open .... 

- Front faintly bilobed, orbital hiatus closed, antenna 
excluded' 

18. Fingers poi~ted, not hollowed at tip 

- Fingers hollowed at tip 

19. Areas of carapace well defined in front, less sharply 

(N.H. Ii 

Ar:taea speciosa (Dana). 
Pi. xxiii fig. 32-

.I5~ 

Carpilodes margdriiattt'!,. 
M~-Edwards. PI. txi 
fig. 26. 

LophacttuJa errstata, M. 
Edwards. Pl. xxiii 
fig. 30. 

18. 

Menippe rumpkii, Fabr • 
PI. xxi fig .. 18. 

Etisus lae'lJimanus, l 

Randall. PI. xxiii 
fig. 31. 

Xantko (s.str.) impressus 
(Lamarck) •. 

19· 

behind (abundant) . Xantto (Leptodius) ex-

- Areas of carapace· very strongly defined throughout 
(scarce) 

Family PINNOTHERlDAE. 

aratus, M.-Edwards. 

Xantho (Leptodius) 
eugylptus, Alcock. 
PI. xxiii fig. 35. 

Alcock dealt with the Indian members of this family in 1900 (pp. 331-342). 
Pinnotkeres ridgewayi, Southwell (19II, pp. 226-227, pI. iii figs.I-2a) occurs in Pinna 

at Kutikal (see pl. xxiii fig .. 3]). 

1 See footnote I on previous page. 
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Family GRAPSIDAE.I 

The Indian Grapsidae were dealt with by Alcock in 1900 (pp. 389-440). The largest 
and most conspicuous member of the family common in the district is Grapsus strigosus 
(Herbst). In this species (pI. xxvi fig. 52) and in the scarcer Liolophus planissimus 
(Herbst) and Plagusia depressa (Herbst) var squamosa (Herbst) the front is very narrow and 
the sides strongly arched, giving the carapace a somewhat rounded appearance. All three 
species are somewhat flattened, young specimens of L. plallissimus (pI. xxvi fig. 54) very 
much so. In the genus Grapsus the antennules fold beneath the front in the ordinary 
way. In the other two genera they fold nearly longitudinally in deep notches in the 
front which are visible from above. In PlaKusia depressa the anterior margin of the 
merus of the legs bears distally a single tooth and subsequent joints are strongly and 
evenly fringed with hair, which is absent in the other two. In Liolophus plallissimus the 
anterior margin of the merus of all legs is armed throughout with strong spines; in 
Grapstls strigoslls this margin is unarmed. In Li%phllS plallissimus and Plagusia depressa 
the margin of the carapace is more spiney than in Grapsus strigosus. 

Vanilla litterata (Fabricius), a comm)n crab which may be -included here on the 
strength of two specimens from Palk Strait in the Madras Museum collection, is inter­
mediate in shape between the last three and the next tW0. It differs from all of them in 
having the legs shor,tened and flattened distally and fringed with long hair such as is 
found as an aid to swimming in many aquatic insects-much longer than in Plagusia 
depressa. 

In the two remaining species the front is very broad and the sides are practically 
straight, giving the carapace a quadrangular shape. In tht( genus Metograpsus, of which 
one species-M. messor (Forskal)-is found at Krusadai an~ Kutikal (pI. xxvi fig. 49), 
the antennae are completely excluded from the orbit and there is no oblique hairy ridge, 
on the exposed surface of the external maxillipedes. In Sesarma quadratum (Fabricius), 
which is, also found in the Kutikal backwater and at Krusadai Island' (pI. xxvi fig. 51) 
the antennae are lodged in the orbital hiatus and there is a conspicuous oblique hairy 
ridge on the exposed surface of the external maxillipedes (pI. xxi fig. 22), characters 
-common to all species of the genus to which it belongs. 

Family OGYPODIDAE.l 

The Ocypodidae were dealt with by Alcock in 1900 (pp. 342-'383). The subfamily 
Scopimerinae and the genus }.{acrophthalmus have been further dealt with by Kem:p in 

1919· 

Five genera have been obtained from Krusadai Island-Ocypoda, Gelasimus, Dotilla, 
Scopimera and Macrophthalmus. The first of these genera consists of crabs of medium 
size, with almo3t rectangular carapace, which live in large numbers on moist clean 

1 See footnote to family Xanthidae, above. 

-. 
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sand"near high water mark, where 'they make their burrows. Alcock separates the four 
species which occur on Krusadai Island as follows :-

"I. No stidulating ridge on inner surface of palm; eye­
stalks not forming a horn beyond eyes 

Stridulating ridge present on inner surface of palm; 
eyestalks (except sometimes in young) prolonged as 
a horn beyond eyes 

2. Fingers of small chela expanded and flattened; stridu­
lating ridge consisting entirely of striae 

- Fingers of both chelae normally pointed 

3. Stridulating ridge consistiI.g of tubercles gradually 
passing into striae; anterior surface of protopodite~ 
of first two pairs of legs thickly furnished with 
hairs 

-- Stridulating ridge narrow, consisting entirely of small 
tubercles; no brushes of hairs on protopodites of 

O. cordi/nana, Desmarest 
Pl. xxvi fig. 50. 

2. 

O. macrocera, M.-Ed-
wards. PI. xxi fig. 2 I. 

3· 

O. ceratophthalma, (Pall.} 
PI. xxi fig. 20. 

any legs O. platytarsis, M.-Ed-
wards. PI. xxi fig. 19. 

O. platytarsis seems to be much the most abundant, at least in the western part of the 
island. When young it is mottled with brown, but when adult it is more uniformly pale. 
O. 11lacrocera is of a somewhat brighter colour than the others, the chelae especially being: 
of an orange colour. It is said to be found in the western part of the island. 

The Calling Crabs or Dhobie Crabs, as they are often called, form the next genus. 
Gelasimus (pI. xxv figs. 42-44). Like Ocypoda they are gregarious, but they burrow in 
dense mud or muddy sand. The enormous enlargement of one of the chelae in the male 
is their most striking characteristic. Two species, G. anJllllipes, Latreille, and G. mariollis" 
Desmarest, occur at Krusadai I~and, Kutikal and Pamban. In the former the front is 
fully one-sixth of the gr~atest breadth of the carapace, the lateral borders of the dorsal 
area ofthe carapace are clearly qefined for about two-thirds of their length, and the outer 
surface of the hand of the large chela of the male is smooth; in the latter the frQl'lt is 
very much narrower, the dorsal area of the carapace is less clearly defined. and the outer 
surface of the hand of the large chela of the male is very coarsely granular. 

The male of G. marion is has two varieties. In the typical form the crests on the inner 
surface of the palm are moderately prominent, the movable finger is blade-like and the 
cutting edge of the immovable finger is not much scallopped." In va r. nitidus the crests on 
the inner surface of the palm are extremely prominent, the cutting edge of the movable 

See footnote to family Xanthidae, above. 
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finger is slightly sinuous and that of the immovable finger is scallopped into two large 
triangular lobes. Both forms occur at Kutikal. 

G. a1l11l1lipes occurs in enormous numbers in Kutikal backwater. Females seem to 
be much less numerous than males, and much more variable in colour. There is usually a 
broad white band on the posterior border of the carapace, or the whole carapace may be 
whitish. When the anterior ,Part is dark, the white inarkings on the anterior part found 
in the male may be clearly marked or may be more clouded. The legs, especially the 
last two pairs, are often white wholly or in part. 

The genera Scopimera and Dotilla both belong to the subfamily Scopimerinae. They 
are very small crabs, not unlike Ocypoda and GelasilllllS in habit and often found with 
them. They can most readily be distinguished from them by their much smaller 
maximum size and more globose bodies. They are separated from one another by Kemp 
as follows:-

A conspicuous brush of hair, indicating the position of 
the accessory branchial orifice, between bases 
of first and second walking legs; fourth segment of 
abdomen not overlapping fifth. nor with a brush 
of hair at its distal end; abdomen of male with 
fourth and fifth segments constricted, the fifth occa­
sionally linear; lateral walls of carapace usually 
without conspicuous sculpture ... Scopimera, de Haan. 

No brush of hair between bases of walking legs; fourth 
segment of abdomen overlapping fifth and with a 
thick brush of hair at its distal end in both sexes; 
abdomen of male pot constricted; lateral walls of 
carapace with deep convolute sculpture Dotilla, Stimpson. 

Dotilla myctiroides (Milne-Edwards) lives on the mud flats at Kutikal, Pamban 
(backwater) and Krusadai Island. Scopimera pi/ula, Kemp, lives with it probably in all three 
places, though it has not actually been collected from Krusadailsland. It is very abundant 
in Kutikal backwater, burrowing largely in sand, but not arranging its pellets in neat 
radial rows as S. proxima does on the sandy beaches of Krusadai Island. Scopimera 
proxima,Kemp, lives in sand nearer high water mark. Dotilla myctiroides (pI. xxvi fig. 48) 
can readily be distinguished by the unusually globular form of its body, the carapace 
of most species of the subf:mi.ily being distinctly broader than long. In Scopimera 
proxima the tympana on the meral segments of the walking legs (except those on the upper 
surface of the last legs) are divided longitudinally by a narrow ridge which is absent in 
S. pilula (pI. xxvi fig. 46). 

Macrophthalmus also lives on muddy or sandy "ground, mostly well below high water 
mark. The bodlY is flattened, more or less quadrilateral and often much broader than 
long. The fir~t antennae are transverse, separated by a narrow septum. The eyestalks 
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are usually very long and remarkably slender. The colour is dull'greyish. M. telescopicu$" 
(Owen) is recorded by Kemp from Pamban backwater'and one specimen (pi. xxvi fig. 47) 
was collected by us on Krusadai Island and another at Kutikal. 'M. depressus, Riippell, is 
abundant in Parrtban backwater anda few specimens have 'been collected on Krusadai 
Island and at Kutikal. The form of M. com .. exus, Stimpson, recorded by Kemp (1919, pp. 
389-390, pl. xxiv fig. 2) from amale and ovigerous female from Pamban is also found at 
Krusadai Island (~nd Kutikal. The female" is as nearly as possible identical with other 
females taken in company with normal males"; but the chela of the male is abnormal~ 
"resembling that of females and very young males" even in a particularly large 
specimen. In the absence of further specimens Kemp concludes, though evidently with 
some hesitation, that his male is an abnormal specimen of the true M. convexus. As~ 

however, the seven males (two small) in our collection all agree with this abnormal 
specimen it is evident that they represent a distinct local race for which I propose the 
name kempi. The specimens described by Kemp, which have kindly been lent to me 
by the Zoological Survey of India, may be regarded as the types. 

The above three species' may be separated as follows :-

1. Eyestalks projecting nearly half their length beyond 
antera-Iateral angles of carapace 

- Eyestalks not projecting beyond antera-Iateral angles 
of carapace 

2. Antero-Iateral angles of carapace acute, spiniform 

- Antero-lateral angles more or less rectangular 

Family HYMENOSOMA TIDAE. 

Elamene cristatipes n. sp .. 

PI. XXI, fig. 24. 
Elamene tnmeala, Henderson (llee Stimpson). 1893, p. 395. 

,J1:. telescopicus (Owen) 

2. 

M. convexus, Stimpson~ 
subsp. kempi, n. mbsp. 
M. depressus, Riippell 

Two specimens of this family have been collected on Krusadai Island, one male and 
t~e other female. Both agree with Henderson's description of five specimens collected 
by Thurston on the Silavaturai Par, which he refers to the species Elamene truncata 
(Stimpson). They differ, however, from the descriptions by Alcock (1900, p. 386), Tesch 
(1918, pp. 22-24; pI. I ,figs.4-4c) and Kemp (1917, pp. 272-274 fig. 22) of specimens from 
more easterly localities, the front being rounded, not truncate. Comparison with 
specimens in the collection of the Zoological Survey ofIndia shows, moreover, thatthe· 
strong crest that is pres,ent on the tibiae of all legs in,our specimens' is scarcely indicatl~d 
in the true E. truncatp (compare pI, xxi fig. 24 with Kemp's fig.) and their tarsi are bifid 
distally instead,Qf trifiQ. It Js therefore evi<;lent that tqey must be regarded as a distinct 
sp.ecies for which the name cristatipes seems appropriate. 
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Family MAIIDAK 
Six species have bt:en collected. Of these one, probably alli~d to Me!laethius but with 

a strongly biramous rostrum, remains unidentified. It is .represented by a single specimen 
from Krusadai Island. Menaethius monoceros (Latreille) is the common spider crab of 
Krusada~, Island and one specimen was obtained from Kutikal. Of Hyastenus pleione 
(Herbst) a single specimen was obtained, but unfortunately the precise locality was not 
recorded. Tylocarcinus styx (Herbst) (PI. xxvi fig. 53) is represented by a single specimen 
from Krusadai Island, Sclzizophrys aspera (Milne-Edwards) by two specimens from Kutikal 
and one from Krusadai (pI. xxvi fig. 55), and Micippa philyra (Herbst) by four specimens. 
from Krusadai Island. 

They may be !';eparated as follows :-
I. No true orbits (eyestalks hidden under a supra-ocular spine 

or sunk in the sides of the· rostrum); second joint of 
antenna truncate-triangular; eyestalks very short. ACANTHONYCHINAE 

1lfenaethius monoceros. 
- True orbits, containing both supra-and post ocular elements 

sheltering the eyes, more or less completely formed, 
except in a few genera where the eyestalks are long and 
·slender; second antennal joint broad, usually not truncate-
triangular; eyestalks va:riable 2. 

2. A large, cupped, usually blunt post-ocular process present; 
eyestalkss hort; cornea not completely hidden when eyes 
are folded.back ... PISINAE 3. 

- Post-ocular process, if present, usually sharp and not 
cupped, when not so the cornea hidden (as also in most 
other cases); e}estalks usually long ... MAIINAE 4. 

3. A single tubercle present in middle of posterior border of 
carapace; distance between tips of branches of rostrum 
equal to about two-thirds of their length ... Hyaslenus pleione. 

- Five tui?ercles grouped in midd,le of posterior border of 
carapace; distance betweeq tillS of branches of rostrum 
about equal to their length ... Tylocarcinus styr. 

4. Rostrum normal, its spines horizontal 

~ Rostrum laminar, strongly deflected 

Order Stomatopoda:. 

PI. xxvi fig. 53. 
... Schizopflrys aspera. 

PI. xxvi fig. 55. 
-. Micippa philyra. 

Concerning the classification of this order see Kemp, 1913. Gonodactylu$ glabrous,. 
Brooks, in which the mid·dorsal portion of the telson has five long keels, is very abundant 
among coral and has been collected at Pamban and Rameswaram as well as on Krusadai 
Island. Gonodactylus demani, Henderson, in which the mid-dorsal portion of the telsoD 
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has only three long keels, is much rarer. It has been collected at Pamban and Shingle 
Island but not elsewhere. 

LITERATURE FOR DECAPODA (EXCEPT P AGURIDEA).I 

1834-37 MILNE-EDWARDS, M. "Historie Naturelle des Crustaces." I and II (Paris 1834 
and 1837) with atlas of plates. 

1848 ADAMS, A. and WHITE, A. "Crustacea." Zoology oj Voyage oj H.M.S. " Stl1lzarallg" 
(London 1848-50, Crustacea 184tl). Crustacea viii+63 pp., 13 pI. 

1852-55 DANA, J. D. "Crustacea." U. S. Explori1lg Expedition, 1838-42. (Philadelphia, 
1852-55.) 2 vols. text, atlas of p)ates~ 

1859 STIMPSON, W. "Prodromus description is animalium evertebratorum, quae in 
Expeditionis ad Oceanum Pacificum Septentrionalem, a Republica Federata 
missa. Cadwaladaro Ringgold et Johanne Rodgers, observavit et descripsit. 
VII. Crustacea Anomoura." Proc. Acad. Nat. Sci. Philadelphia. 1858 (Philadel­
phia 1859) pp. 225-252. 

1861 HELLER. C. "Beitdige zur Crustacean-Fauna des Rothen Meeres." Sitzullgsb. 
Math.-Natllywiss. Cl:lsse k. Acad. Wiss.Wiell., XLIII, pp. 241-374, 3 +4 pI. 

1865 MILNE-EDWARDS, A. "Etudes Zoologiques sur les Crustaces Recent de la Famille 
d~s Canceriens. I. Cancerides. Pirimelides. Carpilides." Nouv. Arch. Mus. Hist. 
Nat. Paris, I. pp. 177-308, pI. xi-xix. 

1868 HELLER, C. "Crustacea." Reise der Osterreiehischell Fregatte Novara 1857-r859. 
ZooI. II (3) I, 280 pp., 25 pI. 

1873 MILNE-EDWARDS, A. "Recherches sur la Faune Carcinologique de la Nouvelle­
Caledonie. II." Nouv. Arch. Mus. Hist. Nat. Paris, IX, pp. 155-332, pI. iv-xviii. 

1878 MIERS, E. J. " Revision of the Hippidea." J. Lintz. Soc. London, Zooi. XIV, pp. 312-
336, pI. v. 

1879 MIERS, E. J. "On the Classification of the Maioid Crustacea or Oxyrhyncha, with 
a synopsis of the Families, Subfamilies, and Genera." J. Linn. Soc. London, Zoo!. 
XIV, pp. 634-673, pI. xii -xiii. 

1884 MIERS, E. J. "Cru,stacea." Rep. Zool. Coil. made in the Indo-Pacific Ocean during the 
Voyage oj H.M.S. "Alert,' 1881-82. (L0ndon, -Brit. Mus., 1884). pp. 188-322, pl. 
xviii-xxxiv. 

1886 MIERS, E. J. "Brachyura." Rep. Sci. Res. H.M.S. Challenger, Zoo!.. XVII, 1+362, 
pp., :Z9 pI. 

1887-88 DE MAN, ]. G. "Report on the Podophthalmous Crustacea of the Mergui Archi­
pelago, collected for the Trustees of the Indian Museum, Calcutta, by Dr. John 
Anderson,. F.R.S., Superintendent of the Museum." J. Lin1Z. Soc. London, Zool. 
XXII, pp. 1-312, pI. i-.xix. 

1 Literatore for Stomatopoda is given separately. 



1927.] F. H. GRAVELY: Dccapoda alld SIOllllllopoda. T53-

1888 BATE, C.SPENCE. "Crustacea Macrura." Rep. Sci. Res. H.M.S . .. ChalltJllger," Zoo!. 
XXIV, I vol. text, I vol. pL 

HENDERSON, J. R. "Anomura." Rep. Sci. Res. H.M.S. "Challenger." XXVII, 221 pp., 
21 pI. 

1893 HENDERSO~, J. R. "A contribution to Indian Carcinology." Trails. Linll. Soc. 
Londoll (2) Zool. V., pp. 325-458, pI. xxxvi-xl. 

1894 MILNE-EDWARDS, A;, and BOUVIER, E. L. "Considerations generales sur la 
Famille des Galath6ides." AIIII. Sci. Nat., Zoo I. (7) XVI, pp. 190--327, 36 text 
figi;i. 

1896-1900 ALCOCK, A. "Materials for a Carcinological Fauna of India." fourJI. Asialic 
Soc. Bengal (II, Nat. Hist.} LXIV -LXV and LXVII-LXIX. 

1. The Brachyura Oxyrhyncha. LXIV U896), pp. 157"-'289. 
2. The Brachyura Oxystoma. LXV (1896) pp. 134-296, pI. vi-viii. 
3. The Brachyura Cyclometopa (I) The Family Xanthidae. LXVII (1898), 

pp.67-233. 
4. The Brachyura Cyclometopa (2) A Revision of the Cyclometopa with an 

account of the Families Portunidae, Cancridae and Corystidae. LXVIII 
(1899), pp. 1-104· 

5. The Brachyura Primigenia, or Dromiacea. LXVIII (1899), pp. 123-169. 
6. The Brachyura Catometopa, or Grapsoidea. LXIX (1900), pp. 279-456. 

1899 COUTIERE. H. "Les Alphaeidae." Ann. Sci. Nat., Zool. (8) IX, 559 pp., 406 text 
figs., 6 pI. 

1900 ALCOCK, A. See above, 1896-1900. 

IgOI ALCOCK, A. "Catalogue of the Indian Decapod Crustacea in the Collection of the 
Indian Museum. I Brachyura (I) Introduction and Dromides or Dromiacea 
(Brachyura Primigeni~)." (Calcutta, Ind. Mus. 1901) ix 80 pp., 7 pi. 

1903 BORRADAILE, L. A. (I)" Marine Crustaceans." Gardiner's Fauna and Geography 
of the Maldive and Lacc:ldiue Archipelagoes, I (Cambridge, 1903), pp. 191-208; 
text figs. 35-38; pp. 237-271, text figs. 41-6::>; pp. 424-439, text figs. 1 £a-II7, 
pI. xxii. 

(2) "On the Genera of Dromiidae." Ann. Mag. Nat. Hist. (7) 
XI pp. 279-303. 

1906 ALCOCK, A. .. Catalogue of the Indian Decapod Crustacea in the Collection of the 

Indian Museum. III Macrura (I) The Prawns of the'Peneus Group." (Calcutta, 
Ind. Mus. 1906), 55 pp'., 9 pI. 

BORRADAILE, L. A. "Marine Crustaceans." Gardiner's Fauna and Geography oj 

the Maldive and l.accadive Archipelagl'es. II (Cambridge, (906), PP: 574-578, pI. 
xxxiii; pp. 681-698, text figs. 122-126, pI. xlvii-xlviii; pp. 750-754, pI. lviii. 

CALMAN; W. T. "Notes on some Genera of the Crustacean Family Hippolytidae." 
Ann. Mag. Nat. Hist. (7) XVU; pp. 29-34. 
24-A 



154 Bulleti", Madras Govern,nent Museum. [N.H. I, 

1906 COUTIERE, H. "Les Alphaeidae." Gardiner's Fauna alld Geography of the Maldive 
and Laccadive Archipelagoes. II, Pl'. 852~922 text figs. 127-139, pI. lxx-Ixxxvii. 

LAURIE, R. D. "Brachyura." Herdman's Rep. Ceylon Pearl Oyster Fisheries, V, 
pp. 349~432, 2 pI. 

NOBILl, G. .. Faune Carcinologique de la Mer Rouge. Decopods et Stomatopods." 
Ann. Sci. Nat. (Zool. 9) IV, pp. 1-344, 12 text figs. II pI. 

SOUTHWELL, T. "Anomura." Herdma,n'!> Re/'. Ceylon Pearl Oyster Fisheries, V, 
pp. 2II-224, 2 text figs. 

1907 BORRADAILE, L. A. "On the Classification of the Decapod Crustaceans." Ann'. 
Mag. Nat. Hist. (7) XIX, pp. 457-486. 

1909 CALMAN, W. T .. " Crustacea." Lankester's Treatise 011 Zoology (Oxford Nat. Hist.) 
VII (3), 346 pp., 194 text figs. 

.•• SOUTHWELL, T. "Anomura." Hornell's Marine Zoology o/Okhamandal. I, pp. 105-
123, 1 pi. 

1910 BORRADAILE, L. A. "Penaeidea, Stenopidea, and Reptantia from the Western 
Indian Ocean." Rep. Percy Sladen Trust Exp. to Ind. Ocean under J. Stanley 
Gardiner, II. Trans. Linll. Soc., London, (2) Zool. XIII, pp. 257-264, pI. xvi. 

19II PEARSON,]. "Ceylon Crustacea. Pt. I.-Notes on the Alphaeidae." Spolia 
Zeylonica VII, pp. 169-186, pI. v-vii. 

RATHBUN, M. J. "Marine Brachyura." Rep. Percy Sladen Trust Exp. to Ind. 
Ocean under J. Stanley Gardiner, III. Trans. Linll. Soc. London, (2) Zool. XIV, 
pp. IQI-261, pl. xv-xx, 2 text figs. 

RIDDELL, W. "Anomura." Herdman and Crossland's Rep., Mar. BioI. Soudanese 
Red Sea. J. Linn. Soc. London, Zool. XXXI, pp. 260-264. 

SOUTHWELL, T. " Description of a new species of Pinnoteres, and of the female of 
P. margaritljerae, Laurie." Ceylon Mar. BioI. Rep., pp. 206-227, pI. iii. 

1914 KEMP, S. "Notes on Crustacea Decapoda in the Indian Museum. V.-Hippo­
lytidae." Rec. Ind. Mus., X, pp. 81-129, pI. i-vii. 

1915 KEMP, S. "Fauna of the Chilka .Lake-Crustacea Decapoda." Mem. Ind. Mus., 
V, pp: 199-325, pI. xii-xiii, 38 text figs. 

LAURIE, R. D. "Brachyura." Herdmann and Crossland's Rep. Mar. BioI. Souda­
nese Red Sea. J. Limz. Soc. London, Zool. XXXI, pp. 407-475, pl. xlii-xlv, 5 text 
figs. 

1916 KEMP, S. "Notes on Crustacea Decapoda in the Indian Museum. Vr.-Indian 
Crangonidae. VII.-Further Notes on Hippolytidae." Rec., Ind. Mus., XII, 
pp. 355-384 and 385~~405, 1+1 pl., 7+ 5 text figs. 

1917 BORRADAILE, L. A. "On the Pontoniiae and on Carides from the Western Indian 
Ocean." Rep. Percy Sladen Trust Exp. to Ind. Ocean under ]. Stanley Gardi­
ner VI. Trans. Linn. Soc. London. (2) Zool. XVII, pp. 323-412, pI. lii-lix. 



F. H. GRAVELY: Decapoda and Stomatopoda. ISS 

1917 KEMP, S. "Note~ on Crustacea Decapoda in the Indian Museum. VIll.-The 
Genus. Acetes, Milne-Edwards. IX.--Leallder styli/crus, Milne-Edwards and 
Related Forms. X. Hymenosomatidae." Rec. Ind. Mus., XIII, pp. 43- 58, 203'-213 
and 243-279, 7 + 7 + 28 text figs., pl. viii-x. 

1918 TESCH, J. J. "Decapoda Brachyura L-Hymenosomidae, Retroplumidae, Ocypo­
didae, Grapsidae and Geocarciniclae." Siboga-Etpcditie, XXXIX c (= livr. 
LXXXII, Lciden 1918), 148 pp., 6 pI. 

1919 KEMP, S. "Notes on Crustacea Decapoda in the Indian Museum. XII.-Scopi­
merinae. XIII.-The Indian species of Milcrophthalmlts." Rec. Ind . .J.'v[us., XVI, 
pp. 306-348 and 384-394, pi. xii-xiii and '{iv, 21 text figs. 

1920 KEMP, S. " Notes on Crustacea Decapoda in the Indian Museum. XIV.-On the 
occurrence of the Caridean Genus Disc/as in Indian Waters." Rec. Ind. },{us., 
XIX, pp. 137-143, pi. viii, 3 text figs. 

1922 KEMP, S. "Notes on Crustacea Decapoda in the Indian Museum. XV.­
Pontoniinae." Rcc. Illd. Mus., XXIV, pp. II3-288, pi. iii-ix. 105 text figs. 

1925 KEMP, S. "Notes on Crustacea Decapoda in the Indian Museum. XVll.-On 
Various Caridea." Ret.:. Ind. Mus., XXVII, PP.249-343, 24 text figs. 

LITERATURE FOR STOMATOPODA. 

1887 THuRsrON,E. "Preliminary Report on the Marine Fauna of Rameswaram and 
the neighbouring Islands." Govt. Central MilS., kiadras, Sci. Ser., No. I, 41 pp., 
6 pl. (" Note on the Squillidae of the Madras Presidency," pp. 35-40.) 

1903 LANCHESTER, W. F. "Marine Crustaceans. VIIL--Stomatopoda, with an account 
of the varieties of GOllodao'lylus cltiragra," Gardiner's Fauna and Geography oj the 
Maldive a1ld Laccadive Archipelagoes. I (Cambridge, 1903), pp. 444-459, pI. xxiii. 

1913 KEMP, S. "An account of the Crustacea Stomatopoda of the Indo-Pacific Region." 
Mem. Ind. Mus., IV, 217 pp., 2 text figs., 10 pl. 

1921 KEMP, S., and CHOPRA, B. "Notes on Stomatopoda." Rec. Ind. Mus., XXII, PP. 
297-3II. 

1926 HANSEN, H. J. "Stomatopoda." $iboga-Expeditie. XXXV (= livr. CIV, Leiden 
1926), 48 pp. 2 pI. 



PLATE XIX. 

Fig. 1. Saron marmoratl15 (from life) x 2. 

" 
2. Hippolysmata vittata (from life) x 3· 

" 3· Periclimenes brevicarpalis, female x 2" 

" 4· fericlimenes spiniferus, second chela x 5· 
,,' ,5· Anchis(us inermis, first chel a x 23. 

... 6. Stenopus robust us x 2 . 
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PLATE XX. 

Fig. 7· Petrolithistes boscii x 2t 

" 8. Pisosoma sculpta x 3. 

" 9· Pachycheles sp. x 4. 

" 
10. Polyony.t' obesullts x 3. 

" 
II. Polyonyx hendersoni x 3. 

" 
12. Porcdlana serrati/roils x 3. 

" 13· Do. foot more highly magnified. 

" 14· Porcellana sp. x 4. 

" 15· ? Cryptodromiopsis sp. x 3. 

" 
16. Philyra scabriuscula x I~. 
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PLATE XX.--KRUSADAI DECAPOD CRUSTACEA. 



Fig. 17. 

" 18. 
" 19. 
" 20. 

" 21. 

" 22. 

" 23· 
" 24: 
,. 25· 
" 26. 

PLATE XXI. 

Remipes tcstudillarills, var. dellticII/atilrolls, slightly reduced. 
Mellippe rllmphii, slightly enlarged. 
Ocypoda platytarsi ... , lower surface of hand, slightly enlarged. 
Ocypoda ceratophthalllla,' do. 
Ocypoda macrocera, do. 
Sesarma quadratlllll, external maxillipede from below x 3. 
Phymoaills montiel/loslIs x 2. 

Elamelle cristatipes, type female x 4. 
Gymo andreossyi x 2. 

Carpilodes margaritatlls x 2. 
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PLATE XXI.-KRUSADAI DECAPOD CRUSTACEA. 



PLATE XXII. 

Fig. 27. Calappa hepatica, slightly less than natural size. 
" 28. Matula ~,ictor, slightly less than natural size. 
" 29. Char.",bdis (Golliosoma) all/lIllala, young, slightly less than natural size. 
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PLA TE XXIlJ. 

Fig. 30. Lophactaea cristata XI. 

" 
31. Etisus laevimanus X I. 

" 
32. Actaea speciosa x 2. 

" 
33. Etisodes electra X 2. 

" 
34. Pilumllus vespertilio X I. 

" 
35. Xantho (Leptodius) ellglyptlls X I. 

" 
36. Chlorodius niger x 1. 

" 
37. Pinnotheres ridgeway; x 2. 

" 
38. Trapezia jerruginea var. areolata x. I~. 
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PLATE XXIV.-KRUSADAI DECAPOD CRUSTACEA. 



PLATE XXV. 

Fig. 41. Dorippe dorsi pes x I. 

" .42. Gelasimus annulipes, large chela of male x I. 
.. 43. Gelasimus marionis var. nitidus, male XI. 

" 44. Do. female X I. 

" 45. Atergatis intigerrimus x I. 
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PLATE XXV.-KRUSADAI DECAPOD CR UST ACEA. 



PLATE XXVI. 

Fig. 46. Scopimera pi/ula x 1%. 
" 47. Macrophthalmus telescopicllS x 1%. 
" 48. Dotilla mycliroides XI%. 
,J 49. Metograpsus messor x 1. 

" 50. Ocypoda cordimana x 1. 

" 51. Sesarma quadratum x 1. 

" 52. Crapsus strigosus x %. 
" 53. Tylocarcinus styx x'I. 

" 54. Li%phus planissimus {from life}, juv. x ~%. 
,. 55. Schizophrys aspera x %. 
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Class Pycnogonida, Latr. 

By B. SUNDARA RAJ, M.A., PIl.D. 

(Podosomata Leach, or Pantopoda Gerstaecker.)* 

Family NYMPHONIDAE. 

Chelophores (appendage I) well developed, scape large; I-jointed, chelate. 
Palps (appendage II) well developed, usually 5-jointed, a large fixed proboscis. 
Ovigers (appendage III) well developed in both sexes, with 8 to 10 joints, the terminal 

joints with a row of denticulated spines. 

Genus Nymphon, Fabricius. 

The last four tarsal 'joints of the oviger carry denticulated spines/auxiliary claws 
present. Four pairs of legs. Palps 5-jointed. Ovigers with 10 joints. 

Nymphon longicaudatum Carpenter. 

Length 5-8 mm. Head segment nearly as long as the three thoracic segmentlj 
behind. Proboscis swollen centrally and with a constriction some distance below the 
mouth. Ocular tubercle vertical, low ,and with a conical apex. Chelophores long, scape 
as long as proboscis, hand rather longer than scape, with slender tapering evenlY,curved 
fingers. Palp half as long as body; relative length of its segments as 2: 8: 9: 10: 6. 
Oviger about as long as body relative length of its segments as 2: 4: 4: 20: 24: 19: 6: 
4: 4: 3. The last four segments bear rows of denticulate spines. Legs long and slender, 
propodus about four times as long as tarsus. Claw slender, slightly longer than tarsus, 
auxiliary claw % as long as claw. Abdomen very slender and club-shaped, as long as 
the first two thoracic segment!; together. Colour of body and legs yellow (orange brown 
in old specimens preserved in spirit), dark pigment specially well developed along two 
lateral longitudinal lines on the thorax on the dorsal surface. 

There are two specimens in the collections of the Fisheries Bureau from the Pearl 
Banks in the Gulf of Manaar. Though there are no specimens of' N. longicaudatum in the 
Krusadai collections the species is common in the Gulf ofManaar. 

• A natural classification of the group is not pos!>ible. The classification here followed is that of D'Arcy 
Thomson in the C,l1llb. Nat. Hist. For other suggested classifications reference may be made to the following:­

Hoek's Report on the Pycnogonida of the Challellge, Expedition (Challmger Reports, Vol. III, No •. 2, 1881). 
E. R. Lancaster. The structure and classification of the Arthropoda. Quart. Joztr,~. lI:licr. Sci. XLVII (190 4), 
Cole suggests a phylogenetic c1assifica.tion of the group (Ann. Mag. Nat. Hi~t. (7) XV, 1905, pp. 405-415). 
Loman ~n his report on the Pycnogonida of the Si boga expedition has suggested a novel classification (Die Penta 

da del Silv. Ex. MOll, XL. Livr. XL, 1908). 
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Family' PHOXICHILDIIDAE Sars. 

Chelophores well developed. Palps absent. Ovigers developed only-in the male and 
bear a few simple spines.ih a single row. 

Genus Anoplodactylus. Wilson. 

Ovigers 6-jointed, auxiliary claws absent or rudimentary. 

Anoplodactylus saxatilis, CaIman. 

Nine male specimens from Pamban bridge and Shingle Island. The specimens 
conform to the description and figure of the speCies except in the following particulars.­
The abdomen varies in size and does not aiways exceed the last.pair of lateral processes. 
In all the specimens the abdomen is recufved and projects obliquely upwards. The 
chelophores also vary in thickness. The genital process is found on all the four legs' in 
the larger males carrying eggs, but are longest on the third and fourth legs. The body 
and legs are more heavy than in the type specimen. 

Anoplodactylus investigatoris, CaIman. 

Four female specimens, all of which show the papillae on the ventral surface of the 
proboscis. They differ froin CaIman's description- in having only two unpaired spines 
on the basal process of the propodus of the third leg. 

Anaplodactylus sp. 

Four immature females, which are probably young forms of A. ;"'Uestigatoris, are in 
the collection. They do not show the characteristic papillae on the proboscis and have 
only one unpaired spine at the base of the propodus. 
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ARACHNIDA AND INSECTA 

By F. H. GRAVELY, D.Sc. 

Class Arachnida. 
Order Araneae. 

Only one genus of spiders is yet known to be definitely marine. This is the genus 
Desis of the family Agelenidae. It frequents coral reefs which are exposed only when 
the tide goes out~ When the tide comes up the spiders take shelter in cavities which they 
close above with silk, thus preventing the escape of air. One species occurs on 
Xrusadai ",nd Shingle islands. 

Desis inermis, n. sp. 

The total length," excluding the chelicerae, is about 8 mm. in both sexes, the length of 
the carapace being about 3'5 mm. The general form and colour resembles that of 
other species of the genus. The eyes of the posterior line are sub equally spaced and the 
tibia and protarsusof the posterior legs are strongly spined as in D. maxillosa, etc. 

The vulva lacks the lateral teeth found in other species. Its posterior 1) A 
median angle is upturned as in D. crossland;, Pocock (1902, p. 390, fig. C, 
and 1906, pI. lxvi fig. 4£), but is constricted off from the body of the plate, 
forming a small circular projection as in D. gardineri, Pocock (1906, pI. 
lxvi fig. ~a), 

The chelicerae of the female bear five equally spaced teeth, of which 
thes.econdis the largest,on the anterior margin of the fang groove. The 
anterior of the two teeth on the posterior margin is situated nearer to 
the base of the fang than to the much smaller sElcond tooth. In the 
male all the teeth tend to be smaller than in the female, and the second 
and th~rd teeth of the anterior row are subequaI. 

The tibiae of the palp~ of the male are terminated on the outer side 
by a somewhat expanded apophysis, yellowish in colour except for the 
anterior margin which is black, with a curved black spine immediately "in 
front. 

Des is i1u"n is 
II. sp. 
A. Vulva. 
B. Outer side of 
distal end oftibia 
of palp of adult 
male. 
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LITERATURE FOR ARACHNIDA. 

1902 POCOCK, R. I. (I)" On the Marine Spiders of the genus Desis, with Description of 
a new Species." Proc. Zool. Soc. London, 1902 (II), PP.98-I06, text-fig. 21. 

(2) .. On a new species of Marine Spider of the genus Desis from 
Zanzibar." T.c., PP. 389-392, text fig. 78. 

1906 POCOCK, R. 1. "Arachnida." Gardiner's Fauna and Geography of the Maldive and 
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Class Insecta. 

Specimens of Halobates, one of the few marine genera of Water-Skaters (Fam. 
Hydrometridae) have been found on the surface of the sea at Krusadai Island and 
Pamban, but unfortunately few adults have yet been caught for examination and all have 
.proved to be females. Several species are recorded by Dis~ant in the Fauna of British 
India (Hemiptera, vols. II and V) from near Ceylon. In none of them, however, is the 
proportion between the two joints of the middle tarsi the same as in our specimens. 
Buchanan White (Challenger Reports, Zool. vii, 1883) gives a key to the identification of 
the species known at that time. Of these H. sobrinus, B.W., from Tahiti seems to agree 
with our specimens in all respects, including the joints of the middle tarsus of .which the 
first is between three and four times as long as the second. The first joint of the fore 
tarsus is slightly shorter than the second. There is verylittle difference in length between 
the second and fourth joints of the antenna, both of which are longer than the third. . . 
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ECHINODERMATA. 

By F. H. GRAVELY, D.Sc. 

For general classification see Bather, Gregory and Goodrich, 1900 (Oxford Natural 
History). Dr. Pearson infqrms me that Ludwig's wock in Bronn's" Thier-Reich II is also 
important; but I have not been able to consult it. 

I have to thank Professor Koehler and Dr. Pearson for most of the following 
·determinations .. 

Class Crinoidea. 
No representative of this class has yet been found in the area under cOI!sideratlon. 

Specimens have, however, been collected by fishermen at Mandapam. 

Class Holothuroidea. 
For synopsis of genera and species see Theel (1886). For additional figures see 

Semper (186!3). For more recent accounts of collections from India and Ceylon see 
Pearson (1903) and Koehler and Yaney (1905-8). 

Order Ac: inopoda. 
Radial canals supplying tentacles and pociia. 
Only two families have been found, the Holothuriidae and the Cucumariidae. In the 

former the tentacles are peltat~, in the latter they are arborescent. 

Family HOLOTHURIIDAE. 

Only two genera ,are represented. They can be distinguished from one another 
by the pt:esence of two bundles of genital tubes in Stichopus, one on each side of the 
dorsal mesentery, and of only the.one on the left side in Holothuria. 

Genus Holothuria, Linnaeus. 

Hulothuria lubrica, Selenka. 
Holot/au,ia [ub,ica, Koehler and Vaney, 1«)08, p. 10, pI. i figs. sa-b; 

A single specimen from Shingle Island, about 12 cm. long, dark brownish in colour. 
It can readily be distinguished from all other species of the genus in the collection by its 
roughened rod or· spindle-shaped spicules, somewhat resembling those of Alcyonaria. 
The species is widely .distributed in the Indian and Pacific Oceans and West Indies 

,. 
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Holothuria atra Jager. 

H9'0I"",.ia al,a, Semper, 1868, pp. 88 aod_2So, pI. xxvi. 

Holot"",.;" al,.a, Theel, 1886, pp. 181 and 213-214, pl. vii figs. 4a-&. 
Hololll",.iaat,.a. Pearson, 1903, pp. 212-213. 

[N.H. J,. 

This abundant and widely distributed species is very common in the lagoon on the 
south side of Krrlsadai Island. It is a dark purplish brown (almost black) creature, often 
a foot or even more in length. It lives on the surface of sandy ground in shallow water. 
The spicules comprise small incomplete {and consequently irregular} buttons, and small 
tables with a small perforation in the smooth-edged disc atthe base of each rod of the 
spire (sometimes absent according to Theel), the rods joined by one tier of cross-pieces 
below the terminal ring, and each bearing at the apex one vertical and two outwardly 
directed teeth. 

Holothuria monaearia (Lesson). 

Holothuf'ia tJzo1Zacaf'ia, Semper, 1868, pp. 78 and 247. 

Holollzuf'ia monac/if'ia, Theel, 1886, pp. 172-173 and 217-218, pl. viii figs. 10a-/. 
Holotktl,.ia mOllilcaf'ia, Pearson, 19°3, p. 201. 

Three specimens about IS cm. long from Shingle Islam;!, one from Krusadai Island 
The species is stated by Semper to be common and widely distributed from Zanzibar to 
Australia and the Sandwich Islands. Our specimens were found among stones. They 
are of a dark brownish colour, but of a somewhat more yellowish tint than that of H. lubrica. 
In the Krusadai specimen the tubercles on the dorsal surface are pale yellowish, con·· 
trasting strongly with the ground colour, and the tube-feet on the ventral surface are in 
three very distinct rows. In the other specimens ·this is not so, though one of them 
shows traces of both these characters. The spicules are alike in all. The buttons are 
without processes and,mostly have three pairs of perforations; the tables are sniall and 
of"thesame general form as those of H.atra,but have a larger number of perforations in 
the disc, are without vertical teeth on the terminal ring of the spire, and have the eight 
outwardly directed teeth equalty spaced. 

Holothuria pardalis, Selenka. 

Hololkuf'ia paf'da/is, Theel, 1886, pp. 224-225. 

Holotkuf'ia paf'dal£s, Bedford, 1899. p. 145. 

This species lives in cavities in dead coral. It is 'widely distributed from Zanzibar 
to New Caledonia and the Sandwich Islands. It attains a length of nearly IS em., but is 
the smallest and slenderest species of Holothuria found. It IS of a pale brown colour, with. 
somewhat indistinct whitish· spots. The buttons are somewhat irregular, some smooth, 
some knobbed, some incomplete.. The tables are also irregular, with the terminal ring· 
of the spire often incomplete, with teeth varying in number accordingly; or the spire may 
be still further reduced or absent, leaving only the disc with its four perforations and 

. spinous margin. O~asionaUythe spines on the margin. of these simple discs are also 
obsolete. 
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Holothuria scabra, Jager. 

Holot,,",ia gallet/sis, r~'arson. 19°3, PI'. 203'204.1'1. iii figs. 46-5°. 

Dr. Pearson informs me that H. gallellsis is a synonym of H, scabrd. 
The largest specimen collected is nearly a foot- long nnd nearly four inches in 

-diameter. Though scarcely as long as the much l)lenderer H. afra it is thus much the most 
bulky of the Holothurians of the district. The ground colour of the' dorsal surface 
varies from grey to almost black. and th~ transverse yellow streaks are not so extensive 
in any of our specimens as in the one figured by Pearson. In our smallest specimen 
(about 5 cm. long) the yellow streaks are scarcely visible, and in a slightly larger 
specimen from Kutikal they are entirely absent and the ventral surface is much speckled 
with dark grey. The spicules agree closely with Pearson's description and figures. The 

. buttons have normally two knobs and three pairs of perforations; but in small specimens 
many of them are longer with more numerous knobs and perforations. the former being 
less regularly arranged. The tables are large, with two rows of teeth on the terminal 
ring of the spire. According to Pearson the tables are not so well developed in older 
specimens as in younger ones. I have not been able to detect any such difference. 

H. scabra seems to like the same conditions as H. afra and is sometimes found in 
·company with it, though as a rule 111l1ch less abundant. As noted by Pearson it is, 
however; sufficiently common to be used commercially for trepang. 

Genus Stichopus, Brandt. 

Stichopus chloronotus, Brandt. 

Slie/wpm C"'O'OIlO;'IIS,. Theel, 1886, pp. 159-.160 and 189-190, pI. vii figs. 6 a-g. 
Shelio/JUs eMo,onollls, I'carson, 19:>3, pp. 204-205. 

A single specimen was collected at Kutikal, and a number in shallow water opposite 
the fisheries office at Rameswaram. The species can easily be distinguished from all 
other Holothurians in the collection by its two dorsal double rows and lateral simple 
rows 'of large conical tubercles, and by the presence of finely tapered C-shaped spicules 
which, however, scarcely have a trace of the thickening in the middle shown in Theel's 
figure.. The tables are small with the tier of cross-pieces of the spire much nearer to the 
smooth-edged 'disc than to ·the terminal ring. The teeth on the terminal ring are 
somewhat variable, but are concentrated at the places of junction between this ring and 
the four vertical rods. Theel records the presence in his---specimens of " a very few 
incomplete rosettes or dichotomously branched bodies which were absent in the typical 
specimens examined by Selenka and others." In the single preparation made from our 
specimens these are very nume:ous. 

Family CUCUMARIIDAE. 

The genera represented in' the collection may be distinguished from one another 
thus:-

I. Ambulacral appendages confined to a distinct creeping sole 
- Without distinct creeping sole 

Psolus. 
2. 



166 Bulletin, Madras Government Museum. 

2. Pedicels scattered all over the body 
- Pedicels more or less completely confined to the radii 

3. Tentacles ten 
- Tentacles in two crowns,' twelve to sixteen in the exterior and 

five or six in the interior 

4. Tentacles ten 
-- Tentacles eighteen to twenty 

Psolus complanatus, Semper. 

Fsolus comp/alllltus, Semper, 1868, pp. 61-62, pl. xiii fig. 19 'I-b. 

PsoltlS compla"atus, Theel, .886, pp. 127-128. 

(N.H. I,. 

3 
4 

Thyone. 

Phyllophorlls. 

Cucumaria. 
Actillocucllmis .. 

A single specimen of this .little Holothurian, mottled dark greyish in colour above, 
whitish on the sole, and with upwardly directed anterior and posterior end~, was found 
at Pamban. It differs from the type ~pecimen from the Philippine Islands in its less 
uniform colour but agrees closely in the nature of the spicules. These are mostly thick 
oval buttons with four perforations, ten marginal knobs and a larger central knob on each 
of the two surfaces. Some of the buttons are, however, more elongate, with more numerous 
perforations and knobs. There are also thinner saucer-shaped perforated plates with 
dentate margin, as well as the large plates of the dorsal surface. The saucer-shaped 
plates diffe'r somewhat from what I take to be the cQrresponding plates of Semper's figure, 
being without knobs and having a more evenly dentate margin. 

Thyone sacellus (Selenka). 

Thyone satella, Theel, 1886. p. 138. 
Thy01lC sacellus. Pearson, 1903, p. 192, pl.i figs. 9-10. 

Two specimens from Pamban, a very small one from our collection and one about 
'7 cm. long from an older collection. Both are white in spirit; the colour in life was not 
noted. The buttons are very like those of Psolus complanatus but ha\'e the central knobs 
horizontally perforated at the base. In addition to the buttons, Pearson found in his 
specimens" numerous plates having more than four holes and having short spines on the 
surface (fig. 10)." Such plates have not been seen in -either of our specimens, but in the 
larger of them there are a number of more elongate smooth perforated plates, somewhat 
variable and often irregular in shape; they usually have a small piece at each end either 
more or less irregularly perforate or dentate, separated by a constriction from a larger 
diamond-shaped middle piece with four perforations. In the small specimen qnly buttons. 
have been seen. 

Phyllophorus sp. 

One specimen from Shingle Island, a little longer and much stouter than thepreced­
ing species. Its not very numerous needle-shaped spicules, mostly pointed at each end 
and often slightly curved, suggest that it may prove to be allied to or even identical with 
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Crcula ( ? PhyllopllOrus) dubia, Bedford (1899, p. 144, pI. xvii fig. 4) from the Loyalty Islands. 
It is of a dark purplish brown colour 'above, paler beneath. The tentacles of the inner 
ring are much smaller than those of the outer. Very occasionally' one end of a spicule is­
knobbe~ (like a pin) or provided with three recurved teeth. Such of the latter as have 
been seen all appear to be broken, so it is impossible to say what the other end was like. 
These and many others appear to have a hollow axis. Dr. Pearson who examined the 
specimen later suggest§ that they may belong to a Tetractinellid sponge as he could not 
find any spicules at all; but I do not see how this can have happened. 

Cucumaria conjungens, Semper. 

Cucu1nc,ia COltjUllgelZS, Semper, 186S, pp. 51-52, pl. xi fig. 5, xiii 7. xiv 4. 
CtIC14111lzria conjtmgms, Theel. 1'886, p. II2. 

CucullIa,ia C01tjulIgms, Pearson, 1903. p. 191. 

Two specimens of this sI!lall Holothurian were collected at Pamban. It wa s first 
described from the Philippine Islands and has since been recorded from Ceylon. 

They are of a brownish colour. The buttons are of two kinds-. Those from 
the body wall are flat and roughly oval in shape, with knobbed margin. Their centre 
supports on one side only a trilobed arch, each of the three lobes sometimes bearing a 
group of small teeth. Those from the pedicels are curved and more elongate with a 
somewhat diamond-shaped centre piece drawn out at either end into a more or less cir­
cular end piece. They are without. knobs and the central arch, wliich always rises from 
the convex surface, is less distinctly trilobed and more strongly toothed. Scattered 
pedicels occur on the two lateral interambulacra, as well as on the ventral pair, being 
indeed less general on the latter than on the former. But the mid-dorsal interambula­
crum is entirely free from them. 

Cucumaria frauenfeldi, Ludwig. 

Ctlcumaria sp. Semper, 1868, pI. xxxix fig. 22. 

A single specimen from Pamban, about 4 cm. long, pale pink with dark brown 
tentacles in life, much as in Thyone mirabilis, Ludwig (see Sluiter, 190J, pI. i fig. 4). Its 
spicules are stout curved smooth rods with slightly enlarged perforate and dentate ends. 
They are abundant in the surface layer of the body wall. Dr. Pearson informs me that 
Ludwig in l88z identified Semper's Javanese specimen with the above species, which is 
apparently a common South African form but has not previously been recorded from 
India or Ceylon. 

Actinocucumis typica, Ludwig. 

AttinocUlumis di,fficilis, Bell, 1884. pp. 148-149, pI. ix fig. c,. 

Actiltocucumis typica + di.ffi,cilis, Theel, 1886, p. 125. 

Five specimens from Pamban, two of them old ones labelled A. difficilis and presum-· 
ably collected by Thurston and nam~d by Bell. Theel's doubt as to the distinctness of 
4. difficilis from A; typica seems to me to be fully justified in view of the range of varia biJ­
ity. of many of the characters of this· and other species, a view that appears to have 

28 
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been accepted by Sluiter as;in his list of Holothuria recorded frorn the East Indian Archi­
. pel ago and neighbouring seas but not found during the Siboga expedition (1901, p. 142), 
he mentions the latter species only. 

The species is brownish grey in-colour when alive, and attains a length of about 7 
cm. It is more or less pentagonal in section.· The spicules vary greatly, many appa­
rently being imperfectly developed. The simplest are 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 a pair of elongate perforatioris side by side or two rows of 
smaller punctures. These plates are not referred to by Bell. Much more abundant 
and strong looking are the knobbed 8-shaped spicules. In many of them some of the 
knobs are united to form arches across the middle line or sometlmes longitudimilly. 
The tables are almost equally variable. Their basal plate is not quite straight in side 
view as shown in Bell's figure, but 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 or two smaller perforations. The spire is 
slender and conical, often more or less incomplete. When complete the apex is solid, 
often with a transverse perforation and a few small teeth, and the four upright bars are 
united by a single cross piece near the;r base. When incomplete the apex may be bifid 
or solid or may be absent, leaving only the bases of the upright bars. Or the plate 
may be still more imperfect. 

Order Paractinopoda. 
Neither radial canals nor podia; tentacles supplied from the circular canal. 
A single specimen, prol>ably of the genus Synapta, Eschscholtz, was found under 

Pamban bridge. It was a slender purplish crea ture about 6 cm. long and very active. 
Smaller similar looking specimens are abundant at Rameswaram. Dr. Pearson has 
identified them for. us as S. recta, Semper (=S. striata). 

Class Stelleroidea. 
Subclass Asteroidea. 

For details of classification, including generic definitions, see Sladen, IR89. 

Order Phanerozonia. 
Family ASTROPECTIN"IDAE. 

Astropecten indicus, Doierlein. 
Astt'o/,ectCII ilZdicus, Koehler, 1910, pp. 27-31, pl. iv figs. 8'-15. 
Astropect"" ",dicus, Doderlein, 1917, pp. 53 and 146-147, pl. xiv figs. 4-4a. 

One specimen from Kutikal and two from Krusadai Island. The arms· are slender 
.and bordered by a conspicuous row of plates with strong spines on their outer side. 
The disc is relatively small. 

For a full account of the genus, with· keys to species, see Doderlein, 1917. 
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Family PENT ACEROTIDAE. 

Pentaceros hedemanni (Liitken). 
p,,,tac,,os Hea,ma11:/;, Koehler, 1910, PP, 96-9S, 1'1. x fig. 6, xi 7. 

Very common at M:tndapam and in moderately shallow water at low tide on the 
western side of Kutikal Point, lying on the bottom. Only specimens from the former 
locality were preserved but those from the latter were almost certainly identical with 
them. The species is much t:le largest starfish in the collection, with a big and sparsely 
tubercular disc and relatively short, thick arms. There are five rather large tubercles 
arranged pentagonally on the aboral surface of the disc, from each of which a line of 
tubercles extends to the tip of the corresponding arm. 

Family ASTERTNIDAE. 

Two genera are represented, Ast('rilill and Pallllipcs, belonging respectively to the sub­
families Asterininae with dermal branchiae arising from any part of .the abactinal 
surface, and Palmipedininae with dermal branchiae confined to the radial regions. All 
three species are small with relatively large disc and short obtuse arms. The two species 
of Astcrillll are smaller than the Palmipcs and both have the upper surface of the disc 
ornam~nted in the middle with a low crown of plates which is not found in the Palmipes. 

Asterina? cephea (Muller & TroscheI). 

A single specimen from Kutikal. References to A. cephea are given by Sladen (1889, 
P.393). 

Asterina coronata, von Martens. 

A single specimen fro:l1 Krusadli 13land. The arms are longer and meet in a more 
distinct angle than in the preceding species. 

Palmipes sarasini, de Lorio!' 
P"lmipes's,,,.lsitli, Koe hler, 1910, l.lP. 127-128, pl. xix figs. I and 9. 

A number of specimens from Pamban. 

Subclass Ophiuroidea. 
For generic definitions and keys to species see Lyman, r882. 

Order Cladophiurae. 
Family AM PHIURIDAE. 

Ophiactis savignyi (Muller & Troschel). 
Opkiactis saviglZ)'i, Lyman, 1882, pp. 1I3 and lIS. 
OpkiQctis sa'llig1lY'~ Koehler, 1905, Pi>. 26-29. 

A somewhat small brittle-star of a mottled dark greenish colour (in spirit) common 
at Krusadai Island and Pamhan. It usually has six arms, instead of the normal five. 
The spines on the sides of the arms are of moderate size. 
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Ophiophragmus relictus (Koehler). 

Amphillra relicla, Koehler, 1900, pI. xvi fig •• [s ·[6. 

A dull ochraceous species (in spirit) with_ relativeiy small disc and enormously long 
arms bearing spines of moderate size. One specimen was collected at Krusadai Island 
and one at Pamban. 

Family OPHIOCOMIDAE. 

Ophiocoma scolopendrina (Lamarck). 

O/,ltiocollla seolormt/rilla, Lyman, IS~h. Pi'. 169-170,1'1. x:vii fig; 3. 
OphiocolI/t! sco!op:lldrillcl, Kuchler, 19')5, PP. 6J-;'1. 

A single specimen frOIIl Shingle Island, large and stout with very thick smooth 
spines on the sides of the arm~. Colour (in spirit) a dull purplish brown. 

Family OPHIOTHRICIDAE. 

Ophiothrix hirsuta, Muller & Troschel. 

Oplliath,-ix lIi,-slIla, Lyman, ISS:!. pp. 217 and 226. 

0f"iot",-ix hirsl/ta, Koehler, 1905. p. 93. 

Two specimens from Krusadai Island, many from Pamban. Bluish grey in colour (in 
spirit). Arms long and slender, about nine times as long as the diameter ofthe disc, their 
sides thickly covered with long slender finely seuate spines. 

Class· Echinoidea. 
Keys for the identification of the Echinoids of the East Indian Archipelago are given 

by Meijere (1904, pp. 220-237). For generic definitions see Agassiz, 1872-4, pt. ii. 

Subclass Regularia Ectobranchiata. 
Family TEMNOPLEURIDAE. 

Two species have been found, both belonging to the subfamily Temnopleurinae, in 
which the compound ambulacral plates are composeoOC two primaries and an intermediate 
<lemi-plate, while true sutural pits are present and often undermine the plates. 

Two species occur. Temonopleurus toreumaticus (Klein; see Agassiz, 1872-4, pp. 
463-464, pI. viii a figs. 4"'5, and Meijere, 1904, pp. 80-81 and 228), is the commonest sea 
urchin of the district. Most of our specimens are from Kutikal, but it has also been found 
-on Krusadai Island. It is a small form of a somewhat dull greyish colour with rather long and 
more or less distinctly banded spines. The tubercles fOLm two principal vertical rows in 
each-area; the pores are arranged in simple rows, but form 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 the intt"rambulactal areas. 
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Salmads virglliala, Agassiz (see Meijere, 1904, pp. 83 and 229, pI. xvii figs. 273a-b) 
.occurs on both Krusadai and Shingle Islands but is not common on either. The largest 
specimen has a shell about 12 cm. in diameter, but no others have been found nearly as 
large as this. It was found on Shingle Island. The species can easily be distinguished 
from the last by its shorter and uniformly purplish blue spin'::s and by the. absence of deep 
transverse grooves between the plates of the shell. 

Family ECHINOMETRIDAE. 

Two species occur but neither of them are common. Both have long thick spines. 
Stomoplleustes varioiaris (Lamarck; see Agassiz, IS72-4, pp. 437-43S, pI. ivb figs. 1-3, vi 
II-II a, xxiv 31-32, xxxvi 2-3, and Meijere, [904, pp. 87-88 and 229) has a practically 
round shell with broad ambulacral areas and dark purplish brown spines much lQnger oil 
one side of the shell than on the other. It has only been found alive on Shingle Island, 
but dead shells have been picked up on the shore of Krusadai Island also .. 

Echinometra mat/taei, de l3lainville (see Meijere, 1904, pp. 101-102 and 230) is a smaller 
species with strongly asymmetrical shell and much narrower ambuJacral areas. Its 
spines are paler in colour and of a more greenish tint. It has been found on both 
Krusadai and Shingle Islands. 

Subclass Irregularia. 
A singie specimen of the Spatangid Lovenia elollgata (Gray; see Meijere, 1904, pp. 193 

and 237; Koehler, 1914, pp. III-tI4, pI. xi figs. 5-6, xii 10, xiii 8, xix 25-32) picked up at 
low tide at the sandy edge of the Kutikal mud flats, is the only irregular Echinoid found 
ali ve. Other species are, however, represented by dead shells washed up on the shore. 
These include a flattened '''cake urchin" and the Cassidulid Echinolampas ovatus (Leske; 
= oviformis, Gmelin; see KoeWer, 1922, pp. 140-144, pI. vi fig. 5, xiv 8; also Meijere, 1904, 
p. 234). The latter may be distinguished from E. depressa, Grey (see Meijere, 1904, pp. 
144-145 and 233, pI. xix figs. 380-383), whieh probably also occurs, by its more widely 
separated rows of pores in each ambulacrum, and by the smaller difference in length 
between its ambulacra, a difference of about four instead of over a dozen pairs of pores. 
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CHORDATA. 

Class Urochorda. 
By F. H.GRAVELY, D.Se. 

17S 

For the classification of .this group see Herdman, 1891 and 1904. This classifi,cation· 
is admittedly unnatural in certain respects (see phylogenetic table, Herdman, 1886, p. 388)~' 
Those who wish to pursue the subject further may consult Michaelsen, 1900 and 19~4.' 

Order Ascidiacea. 

Suborder Ascidiae Simplices. 
Family ASCIDIIDAE. 

In this family the test is gelatinous or cartilaginous. Each individual lives singly,. 
never forming a colony. Sev~n specimens,. belonging to at least three t;;pecies, have been 
collected from the under sides of stones, mostly picked up from under water at low tide~ 

Family CYNTHnDAE. 

In this family the test is usually ieathery or fibrous and opaque. 

Subfamily STYELINAE. 

Stom,achpresent, tentacles simple, branchial sac with at most four folds on each side. 
~mall, dull reddish, leathery ascidians of the genus Polycarpa; Heller, are not uncom­

mon on Krusadai Island; and a similiu but more brightly coloured form has been found at 
Pamban. This genus differs {rpm Styela. Macleay, of which a similar but slightly larger 
species also occurs at Pamban, in having the gonads in the form of numerous small 
scattered masses instead. of a few elongated tubular masses. 

FamiJy CLA VELLINIDAE. 

Ascidians which, by budding, form colonies whereof the individuals, though rem:tin-· 
ing in organic connexion with each other, are each enveloped in. a separate test. 

Genus Ecteinascidi\l, Herdman. 

Branchial sac with internal longitudinal bars, no distinct abjomen, no blood-vessels, 
in the test. 

Four species have been found, of which two-E. l1iulti:lathrata, Sluiter (1904, pp. 12-13, 
pI. iii figs. 6-8) an::l: E. thur.,toni,Herdrrian (1906, p. 2n, pL i figs. r8-2;l)-have been 

1 A useful summa.ry of the revised classification app~ars to h.we been published by Hartmeyerin Bronn's 
II KlassC.,lind Ordnung des Tier-Reichs," but I have not seen'it, so have followed Herdman. 
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identified. E. 1nulticlathrata is the smallest and commonest. It may be recognized by its 
small -size (about 2'5 mm. diameter) and rounded shape. 

E. thurstOlli is much larger and more rectangular in form. Its most distinctive 
character is its straight and horizontal upper margin, the atrial aperture being about on 
a level with the mouth. 

One of the other two species is intermediate in size and character between these 
two though it seems to be ~istinct from either. The remaining species differs from 
E. t1ll1Ystmli chiefly in its large siphons, of which the oral is much more prominent than 
the atria). 

Genus Clavellina, Savigny. 

Branchial sac without internal longitudinal bars, thorax and abdomen distinct but 
not separated by a definite pedltncle ; stolons distinct, delicate, branched. 

A single colony was collected at Pamban. 

Suborder Ascidiae Compositae. 

Tribe Holosomata. 

Family POLYSTYELIDAE. 

Ascidiozooids not grouped in systems. 

Genus Diandrocarpa, Van Name. 

Colony encrusting. Apertures simple, without lobes. Tentacles few. Branchial sac 
simple, no folds and only four internal longitudinal bars on each side. No small inter­
mediate transverse vessels. Loop of alimentary canal large, placed beside the branchial 
-sac. Gonads consi~ting of a single mass on each side of the body, each with two large 
pyriform or lobed testes and a group of ova. 

Extensive colonies of D. brackenhielmi, Michaelsen (1904, pp. 50-53, pI. i fig. 4; Herd­
man, 1906, pp. 331~333, pl. vii figs. 10-18) Were found on Pteria shells on the Rames­
waram chank beds. Smaller colonies are not uncommon-ly found on seaweed, Telesto and 
hydroids. and more rarely on stones, at Pamban and have also been found on (? drift) 
seaweed at Krusadai Island. These colonies have not been so well preserved as the 
former, but are almost certainly of the same species. They were pale pinkish yellow in 
life, often with a red line round each ap'erture as already noted.by Herdman. The 
number of folds in the stomach wall is apparently about 12 in a few specimens, but is 
usually nearer 20. The testes vary greatly,. probably in accordance with the state of 
expansion and preservation of the specimen. In a preparation made from a Rameswaram 
specimen they are exactly as shown in Herdman's figure; but in preparations from the 
more contracted Pamban and Krusadai colonies they are much more compact, each gonad 

-oftelJ forming an almostsphedcal mass with. the ovary in the middle. 
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Family BOTRYLLIDAE. 

Ascidiozooids grouped in systems round common cloacal apertures. 
The two common genera, Botryllus, Gaertner' and' Pallas, and Botrylloides, Milne-­

EdwarCls, can be distinguished 'from each other by the arrangement of their zooids, the 
systems being circular in the former and elongated or irregularly branched in the latter. 

A single colony of Botryllilswas found at Pamban. The zooids were greyish in 
colour when alive, and well preserveuexpanded specimens are greyish, some of them 
with black branchial aperture, in spirit. Contracted and ill-preserved specimens are, 
however, black and narrow, and I think there can be little doubt that the species is that 
described by Herdman (1906, p. 333, pI. . vii figs. 19-20) under the name Botrylllls ater, 
though the marginal parts of the test seem less (in many places much less) crowded with 
terminal knobs. 

Two specimens of Botrylloides che7.lalellse, Herdman (1906, p. 333, pI. vii figs. 21-24) have 
been found at Krusadai Island (Porites Bay). Though the zooids are of a dull p.urplish 
pink colour in spirit, those of one colony at least were whitish or yellowish in life. They 
have only eight tentacles, four large ones alternating with four small ones, and may thus 
at once be distinguished from the zooids of the preceding species which have more 
numerous long slender tentacles. 

A species of Botrylloideswith pink zooids closely packed in yellow test with yellow­
ish common apertures, is probably distinct. It was collected at Pamban. 

Tribe Merosomata. 

The character by which typical representatives of the families of this group may be 
recognized are indicated in the following key, which may be taken as a convenient guide 
if it is remembered that it is not of universal application, -certain species of Didemnidae, 
for instance, being without spicules. 

1. "Colonies fixed 2. 
- Colonies free 

2. Colonies thin, encrusting, or with stellate calcareous spicules 
in test 

- Colonies more massive, sometimes pedunculate; test without 
spicules ... 

3. Spicules usually present; test normal 
- Test soft, more or less vacuolated; spicules rarely present 

4. Body divided into two regions 
Body divided into three regions 

Family DIDEMNIDAE. 

CoeJocormidae. 

3· 

4. 
Didemnidae. 
Di plosoma ti dae. 

Distomatidae. 
Polyclinidae. 

The thin opaque white or brown colonies, often very extensive, which occur abund· 
antly under stones throughout the area, belong to, this family, as does also, a pale purplish 
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form of which extensive groups of small colonies are so~etimes found. How many 
species are represented I have been unable to determine, but all of which I have made 
preparations seem to. belong to the genus Leptoclilllllll, Milne-Edwards, in which the 
branchial sac has four rows of stigmata. 

The genus DidclIlllllm, Savigny, in which the colony is thick and fleshy and the 
branchial sac has three rows of stigmata, is represented by two forms, one of a uniform 
dark purplish colour i.lnd the other dark purplish spotted with red. Four colonies 
collected in ]924 and varying (in spirit) from dark purplish grey to almost colourless, and 
one collected in 1922 probably belong to the same genus, though they are scarcely thicker 
than some colonies of LeptodillllJlI. The zooids of these colonies are arranged in distinct 
though irregular systems, so as superficially to resemble the genus Botrylloides. 

Family DIPLOSOMATIDAE. 

At least two species of the genus Diplosoma have been fo~md, one in which the zooids 
are small and often more or less enveloped in opaque greyish pigment, and one in which 
they are much brger and perfectly white. Forms with zooids of intermediate size also 
occur and are probably distinct. The larvae of the form with small zooids, each form two 
zooids as in D. rll,Vllcri, Macdonald, from Australia. Those of the other forms have not 
been seen. Herdman ([906, p. 342) records the European D. crystallimWI, Giard, from 
Ceylon. I have n.ot been able to consult full descriptions of either of these species. 

Family DISTOMA TIDAE .. 

A species of Distoma is not uncommon on the under sides of stones in the lagdon on 
the south side of Krusadai Island. It forms m9derately thick colonies, usually small and 
rounded but sometimes more extensive, yellowish in colour with the black eye-spots of 
the zooids often showing through the test so clearly as to be conspicuous even to the 
naked eye. 

Family POL YCLINIDAE. 

An Ascidian which forms somewhat massive colonies of a dark purplish or almost 
black colour belongs to this family, and to the genus Tylobranchion, Herdman (1886, pp. 157-
163, pI. xxii figs. 1-17), which is peculiar in having well-marked papillae on the transverse 
vessels of the branchial sac. The stigmata are of uniform size, not variable as described 
and figured by Herdman in T. speciosum from Kerguelen, on which the genus was based. 

A number of small colonies found in 1922 at PQmban embedded in dense masses of 
alga probably also belong here. 
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APPENDIX I. 

THE VERTEBRATE FAUNA OF KRUSADAI ISLAND. 

By B. SUNDARA RAJ,· Jl~.A., Ph.D. 

H.B.-The Tamil names given are those in use at Palllban. 

Mammals. 

Only two land mammals are found on the island and both have been introduced from. 
the Pamban Island. 

The Common Indian rat (Rattus rufescens?) Tam. 8'(!56iGe;6l51. 

These infest the fishermen huts. They have evidently been carried to the isllLnd. 
Cuvier's Jerbil (Tatera cuvieri?) Tam. GfllJsirG6fT6l51. 
This is eaten by the fishermen and was deliberately introduced py the watchmen 

from Pamban Island some 10 or 15 years back. It lives on the sand hills in the centre of 
the isiand in winding burrows with one main entrance hidden under a bush and two or 
tllree inconspicuous ones in different directions not far from the main entrance. 

Dolphins (Tam. ~ni1~) are often found in the Pamban Channel. I saw two in Porites 
Bay in October but not sufficiently close to identify the animal. 

The Dugong (Halicore dugong). 

One was captured between Krusadai Island and Koipadu Island some 10 years back. 

Birds. 
Many birds visit the island in the cold weather, only a few are permanent residents 

and stitt fewer are known to nest on the island. No specimens were collected. 

I. The .l"dian Paradise Flycatcher (Terpsiphone paradisO Tam. Ge;fffilsrfi/I)L- fi)6fTff.iiR. 
A winter visitor. 

2. The Curlew (Numenius arquala) Tam. (je;ffL.L.ffw. 
A permanent resident. 

3. The Brahminy kite (Haliasterindus) Tam. G8'U:J/.~ffff;i§. 

Resides permanenttv and nests on the island. 
4. The common Pariah Kite (Milvus govinda) Tam. fJi(!5l1JtSJffff .isiP. 

Visits the Island occasionally from the mainland. 
5. The Shikra (Astur badius) Tam~ fi/I)fllJrfI. 

A visitor from the mainland. I saw one in October. 
6. The Spotted Owlet.(Athene brama) Tam. o$;5fi/I)I6. 

Recently one bas arrived on the island and could be heard calling at night. 
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7. The Jungle Crow (Corvus macrorhynchtls) Tam . ..,_L-UJ .. ".i .. ",u. 

Not known to nest on the island. 
8. The Ind;(ln House Crow (Corvus splelldens) Tam. 1D6ISllR8ifT&8iff,u. 

A permanent resident and nests on the island. 
9. The Ki"g Crow (Dicr"rus ater) Tam. 8itfl~C!5&9. 

A permanent resident but not known to nest on the island. 
10. The b,dia" Sky Lrzrk (Alauda gufgula) Tam. &J,,~UJUtT~. 

A permanent resident, nests on the.island. 
II. The Indian Pitta (Pitta brachyura) Tam. !D@j7r5Je;L...~ or o;5rT;'~ ®C!5619. 

A regular cold weather visitor. 
12. The Illdian Ring Dove (Tltrtltr risorius) Tam. o;ffL...~4JT", 

A permanent, resident nests on the island. 
13. The Indian Koel (Eudynamis "onorata) Tam. ®u9fiu. 

Visits the island during the rains. 
14 .• The common Small Kingfisher (Akedo ispida) Tam. t..Eoisr @'K!!J 09. 

A permanent resident. 
IS. The 'Whistlillg Teal (Dendrocyc1to javollica). 

One was seen by me on the southern shore of the island in October. 
16. The Grey Partridge (Francolinlls pondiceriatllls) Tam. l56&Jrr6l5l. 

One pair was introduced on the island some years ago, as follows :-a male 
escaping from a schooner flew into the island and the watchman brought a 
female from Pamban. Now they abound both on Krusadai and all the 
neighbouring islands and nests have been found on the Krusadai Island. 

17. The Indian Reef Heron (Lepterodius asha). 
I surprised a pair in the Mangrove Bay one morning. They are permanent 

residents and are known to nest 011 the island. 
18. The Pelican (Pelecamls sp.) Tam. 8D..5rT&e;L-rr. 

Occasionally visits Porites and Watchman's Bay. 
19- The common Flarnillgo (Phoenicopterus roseus) Tam. QiI'liJl6rrfiu ,!5rrfilDJT. 

They appear in great numbers on the landward side of the island, occasionally. 
Grass warblers and various kinds of snippets and plovers have been seen on the 

island. 

Reptiles. 

Lizards. 

I. The Gecko (Hemidactylus frenatus) Tam. ut1.J6I5I. 
Is found in the bungalow and huts. 

2. The Blood-Sucker (Ca(otes versicolor) Tam. f!jI;6/6trfiiIr. 

Is common in bushes. 
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3. The Red Liz'2rd (Cabrita lesche"aultii). 
Is also said to occur but I have not been able to collect a specimen. 

Land and Freshwater Snakes. 

Dendrelapllis tristis-Ge;rrtiJ(JurfJ&*166isr and a water snake (Chersydrus?) are common. 

Sea Snakes • 

.. Pelamis platurlls, Hydrophis spiralis, Cerberus rhynchops, and Clzersydrus granulatus (the 
two latter not true sea snakes) are often found cast upon the shore. I found several Jive 
ones in October on the northern shore. 

Tam. e;Gi!lrL.rriJ e;ffOlJ'&rr. 

Turtles. 

All the three common sea turtles occur on the .island. 

1. The Loggerhead (Tl!alassochelys caretta) Tam. utiiJfS6IlR .f66lDLD. 

Called after the month of April as it is said to come up for breeding during 
that month. It nests regularly on the island. 

2. 1 he Green Turtle (Chelolle mydas) Tam. (JuffrroroLD. 
This is the commonest turtle at Krusadai and some very large specimens 

have been captured, hence the Tamil name (Zuffrr6lJlLD. It is not known to 
nest on the island. 

3. The Hawksbill . (Chelone imbricata) Tam . .!Pf@9<ie;rr6lJlLD. 
A rare specimen. It breeds on the island. The eggs are spherical and smaJler 

than those of the loggerhead and the shell is thick. 

• Vide" Monograph of the Sea Snakes" by Malcolm Smith-Brit M. (N .If.), 1926. 
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APPENDIX II. 

KRUSADAI ISLAND FLORA. 

By M. O. PARTHASARATHY IYENGAR, lIf.A. 

Departmellt of Botall)" Presidency College, Madras. 

The flora of the island may be divided into two groups, viz., (I) inland and (2) marine 
vegetation. 

Inland vegetation. 
The vegetation of the island is very varied though the area of the island is very small. 

The following types of vegetation may be distinguished:-

Mangroves. 
Halophytes. 
Pes caprae (shore plants trailing on the open sand, like Ipomaea biloba). 
Strand plants (plants distributed by ocean currents, but growing above high tide 

mark and inland). 
Dune plants. 
Other plants. 

Mangroves. 

The quiet northern muddy shore of the island, especially to the west of the Porites 
Bay, is fr~nged with a narrow belt of mangroves consisting chiefly of Pemphis acidula with 
a sprinkling of Avicennia officinalis, Exc<lecaria aghallocha, Bruguieria caryophylloides and 
Ceriops candolleana. One or two plants of Rhizophora mucronata were also found. Lumnit­
zera racemosa was found growing in the swampy regions inside the island. Here were 
found many plants of Avicennia officinalis also. 

Halophytes. 

On the coasts and inside the island in salt water logged parts were found the 
following halophytes :~ 

Suaeda maratimll, S. monoica, Artlzrocnemum indicum, A. fruticosum var. glaucum, 
Sesuvium fJortulacastrum, S. portulacastrum var. repens, Atriplex, repens, etc. 

Pes caprae plants. 

ipomaea biloba, Spinijex squarrosus and Launaea pinnatifida. On the southern side, of 
thp. island Spinifex was growing densely in many places. 



186 BltZlelill, Madras GO'Vernme1lt Museum. [N.H. I, 

Strand plants. 

The chief strand plants are Thespesia papllillea and Pandalllls odoratissimus. These 
two plants are found not only on the shore but also scattered all over the island. A few 
stray Caesaipillia bOllducella plants were also found near the northern shore of the island. 
Scaevola lobelioides forms small dc.:nse patches near the !ohore region on the sand above high 
tide mark. This plant was found in plenty in the adjoining Shingle Island also. 

Dune plants. 

The following plants were found on the sand hillocks that were found on the 
island :--. 

/pomaea biloba, Spinifex sqllarrosus, Lallllaea pillllatijida, Caiotropis gigantea andCyperus 
arellarills. Caiotropis gigalltea plants have grown to good dimensions with thick stems. 
On these ~llocks were growing ultimately Thespesia and Pandanus. 

Besides the above there were many weeds which are fairly common on the mainland. 
One big species of Cyperlls was growing all over the island. Cassytha /ilzJormis was found 
all over the island parasitic on many plants.. One plant of Surialla maratima, belonging 
to the Simarubaceae, was found on the southern side of Krusadai Island and three or 
four plants were growing on the Shingle Island. This is a very rare plant and has not 
been mentioned by Gamble in his flora of the Presidency of Madras. 

Marine· vegetation. 
The marine vegetation forms the really interesting part of the flora, and one which 

offers much scope for future research. The vegetation can be divided under (1) Marine 
Phanerogams and (2) Marine Algae. 

Marine Phanerogams. 

The following plants are found growing in the muddy soil inside the water. The soil 
is often exposed during low tide :--

Halophila ova lis, Hook. fil., H. stipulacea, Ascbers., Cymodocea isoetifolia, Aschers .• 
C. rotulldata, Aschers., C. serrulata, Aschers. and Enhalus Koenigii, Rich. 

Marine Algae. 

The coral reefs all round the island and the shallow lagoon-like portion between the 
reef and the shore form excellent collecting grounds for numerous different kinds of 
algae. During the low tide, the water is quite clear and often quite still Clnd many 
interesting algae can be conveniently studied in their natural habitats. The reefs and 
the lagoon are very close to the bungalow and so the specimens can easily be brought 
to the bungalow in a fresh condition for detailed study. 
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The outer portion of the reefs is exposed, to the surf during low tide but during 
high tide the waves just rQll over and the algae on the reefs are then exposed' 
only.to the swell. The lagoon portion during low tide is more or less completely calm, 
but, during high tide the waves reach the shore from the reefs. The lagoon portion is 
sandy and in places even somewhat muddy with plenty of dead coral stones strewn all 
over with a few living corals growing here and there. 

The most prominent plants on the surf~beaten region are SarKassums, Caulerpa (about 
ten species), Ulva reticulata (entangled among the Sargassulns), Turbinaria, Spatoglossum. 
Ceramium, Gracilaria, Gelidium, LitllOthamnia (calcareous algae), Chaetomorpha growing 
in brush-like tufts, etc. 

The algae growing within the lagoon portion are Halimeda in plenty, Codium 2 spp., 
Ulva lactuca, Sargassums, Hormosira triquetra (stray), many Caulerpas, Gracilarias, Acalltho­
phora, Polysiphonia, Padilla pm'ollia, Dictyota dichotoma, Cystophyllum 1IZuricatum, HYPllea' 
musciformis, etc. Sticking to the dead coral stones are found Dictyosphaeria farmlosa, Udotea 
sp., Neomeris all11ulata (stray), Struvea, etc. Valonia Forbesii was found here and there 
scattered. It was growing in clusters in rather shallow water. At the bushy point I 
found plenty of this alga growing attached to small pieces of dead coral stones. 

Other collecting grounds. 

(1) Shingle Island.-The algal flora on the reefs round the island and in the lagoon 
within is quite similar to that of Krusadai Island. The lagoon to the south of the island 
was full of many of these algae. In this region I was able to collect some specimens 
of Martensia, Claudia and Anadyomene which I was not able to collect at Krusadai Island. 

(2) Pamban.-Just opposite the Port Office, a little to the south of it, I found a species 
of Acetabularia and lfeomeris annulata growing quite close to the shore on pieces of dead 
coral. Among the other algae growing in this region may be mentioned Ceramium, 
Gracilaria, Champia, Padina pavonia, Ectocarpus (growing on the leaves of Enlzalus Koen igi i) , 
Ellteromurpha, Chaetomorpha, etc. 

(3) Under the bridge (Pamban).-The big stones under the bridge offer ,a very 
favourable place fortbe growth of various kinds of algae, and form an excellent collecting 
ground for various forms. Many of the forms occurring round the islands were found 
here also, but their growth was more stunted. 

Among the algae may be mentionerl Caulerpa (many species), Valonia Forbesii, Hali­
nuda tUlIa (stray), Ceramium, 011orodesinis, Dictyota, Sargassum, etc. In one place I found 
Callierpa Fergusoni in about three feet of water on one of the stones under the bridge. 

(4) Mandapam.-On the southern side close to the shore there are many rocks on 
which a fair amount of algal growth can be seen. The water is clear and collecting is 
quite easy. Among the many other forms that are growing here, particular attention may 
be drawn to the following-Caulerpa scalpellt/ormis, C. clavifera, Chlorodesmis, Bryopsis_ 
These are growing in plenty on the rocks. 

31 
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(5) Rameswaram.-The bay to the east of the temple is shallow in some places owing 
to the coral growing quite close to the surface of the water. Many forms were collected 
here. Among the forms which were not found in the other places may be mentioned 
Caulerpa Freycinetii f. lata which I found growing fairly commonly on the living corals 
along with species of C. racemosa, C. peltata, Lithothamnia, etc. 

Close to the shore near the bathing ghat, I found Caulerpa crasslfolia, Valonia Forbesii, 
GlUlerpa corynephora, Chlorodesmis, Ceramium, etc. 

In the chank beds to the north of Rameswaram, we got some divers to collect 
specimens and they brought up from a·depth of some 20 feet very beautiful specimens of 
Halymenia ./loresia. This alga I was not able to collect anywbert~ else in the Pamban 
region. Evidently it is a deep-wa'ter form. 

From the above account it may be seen that the algal vegetation of Krusadai Island 
and its environs is very rich and full of possibilities to research' students. Specimens 
are in plenty and quite within easy reach, not requiring any elaborate equipment for 
collecting, except a time-table for finding out the lowest tide of each day. All the 
specimens except the few collected at the chank beds near Rameswaram were collected 
by hand inside three or at the most four feet of water. I am sure the dredge will bring 
to light many other interesting species or their forms. I have not made any serious 
plankton collection with the townet. There is much possibility for research in this 
direction also. On one or two occasions I found plenty of Trichodesmium erythraeum 
floating near the shore in large quantities as a frothy plankton. I therefore consider 
that the place (Krusadai Island) is a most suitable one for a marine biological station. 
I cannot compare it with Karachi, for I have not seen the place, but as far as South India 
is concerned, I think, this place is, from all points of view, the most suitable one. 
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dsmicomis (Pocillopora) 
danae (Favia) .. . 
Dasychone . .... . ... 
dasypus (Panulirus) 
decora (Phellia) 

JOS 

108 
to6 
106 

132. 133 
.• ,. 1:S1 

. .. 4 1.43 
145 
144 
186 
i86 

42 .43.44 
.. ·95,99 

181 

46 
43 
~45 

••• 8J. '82 
J38 
39 

deformans (Bopyrella. Syiuy. 
,lelia) •.. Ii9. 120 

'deformis (Pagll~) rjr 
demani (Gonodactyius) '. 151 
Dendre Japhis ,... .',.. 183 
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PAGE 

dendrifvrme (Corydendrium 
Sol.:"iopsis). ..• ... 7 

Dendrocycna· 182 

Denoronereis 
Dendrostoma 
Dentalium 103 
dectatus (Petrolithistes) 140 
denticl1latifrons (Remipes tes· 

tl1dinaril1s Val'.) IJI 

d~pressa (Ec11inolampas) 171 
depressa (Plagusial 147 
depressus (Macrophthalmus) ISO 

Desis ... 4. 161 
D':s1JIosC)j>hus .•• 14 
Deutella 126 
diadema (Scrupocellaria) 90 
fJiandrocarpa 176 
dibranchiata (Onuphis) 74 
dichotoma (Dictyota) '" 187 
Dicrurus 182 
dictyophora (Harmothoe, 

Polynoe) 58 
Dictyosphaeria • I ~7 
Dictyota • 187 
Didemnum 178 
dijJicilis (Actinocucl1mis) 167 

digitalis (Diphasia) 14 
digitata (Bomella) 102 

dilatatus (Atergatis) 144 
Diodora 96 
Diogenes 
dic.genes (Diogenes) 
Diopatra 
Diphasia 
Diplosoma 
Discodoris 
Discosoma 
dis par (Gafraril1m) 
distans (Amathia) 
disticha (Pennaria) 
disti ncta (B opyrella) ... 
Distoma 
Dolabella 
Dolphin .• 
Donax '" 
doreyensis (Favia) 
Doridopsis 
Dorippe 
dorsipes (Dorippe) 
Dosinia .• _ 
Dotilla ., 
Doto 
Drepanophorus 

129, 132 

132 

74 
14 

178 
102 

38 
107 
93 
10 

II9, 121 

178 
101 

lSI 
106 

45 
102 

142 

142 
10 7 

103 

53 
dubia (Orcula? Phyllopho. 

rus) .•• 

dugong (Halicore) 
dumerilii (Platynereis) 
duplicata (Turritella) ... 
lJynamene 

I ebrael1s (Conus) E 
Echinolampas ... 
Echinometra 

PAGE 

IJ7 

100 
171 
171 

Echinopora 
Ectein:tsCidia 
Ectocarpus· 

4,5,42 ,43,48 
175, 176 

187 
I edwardsi (Thalameta admeta 

VM·.) ... 142. 143 
Edwardsiella ... 34 
ehlersi (Chrysopctalum) ~9 

ehrenbergi (Sarcophytum) 27 
ehl'cllbergii 1Ilydnophora) 46 
Elamene 150 

Elasmopus 123 

electra (Etisodes) 14S 
elegans (ActillopolUs) 39 
elegans (Aspidosiphon) 87 
elegans (Catenicella) ... 90 
elongata (Lovenia) 171 
Elysia .. , 103 
Emarginula 96 
emerita (Goniada) 64 
Engina ... 99 
Eahalus * 186. I88 
Enteromorpha * ... 3, 188 
Epizoanthus .•. 32, 33 
Eriphia '.. 145 
erosa (Cypraea) 99 
errones (Cypraea) 99 
erythraea (Madrepora) ... 47.48 
erythraeum (Trichcdesmium).. 188 

Etisodes 14 S 
Etisus ... I45, 146 
Euchelus 97 
Eudendrium 9 
Eudynamis 182 

el1g1yptus (Xantho Leptodius) 146 
Eulalia .. . ... 60, 61 

El1madrepora 47 
Eunereis 65 
Eunice ... 
El1phrosyne 
El1polia ... 
Eurythoe . 
everta (Orthopyxis) 

71 
.. ·59,60 

53 
S9 

exaratu5 (Xantho Leptodius). 
Excaecnda * 

II 
146 
185 

. 125, 126 excentrica (l'vIetaprotelJa) 
exesa (Hydnophora) 
Exosphaeroma ... 

46 

PAGE. 

exotica (Ligia) IIS, 
explanala (Montipora) 49 
extinclorium (Crucibulum) 98 
ezoensis (Nereis, s. str. sp. tlr.} 67 

F 
falcaria (Cer,,/ollereis. N ereis, 

s. 'Sir.) 66 
falcifera (ThalamporelJa 

rozieri, form) 91 
fascicularis (Galaxea) .. 44 
fasciclllaris (Acanthocbitona) .. 95 
F",via. ... 4, 43. 44. 45 
favulosa (Dictyosphaeria) * 187 

favus (i'avia) . ... 45 
fcrgl1soni (Calllerpa) • 187 
ferruginea (Trapezia) ... 144 
filiformis (Cassytha) * 186 

filiformis (HeteromaSll1s) 80 
Filograna ·82 
fimbriata (Cypraea) 99' 
fischeri (Periglypta) 107 
F issurell a 96 
flabelliuis (Flustrella) 93 
flava (Chloeia) 60 
floresia (Halymenia) It 188 

jloriia1ta (Perinereis)... 69' 
fluminalis (Bimeria) .• , 8 
Flustrella 93 
jluviatilis (Tympan%1las) 98 
foliosa (MoLtipora) 5, 44, 48, 49 
f<>rbe~ii (Valonia) It 187. 188 
fragilis (Discodoris) 102 

Francolinlls 182 

frauenfeld! (Cucumaria) 167 
'frenatus (Hemidactyllls) 182 
freycinetii (Ca111erpa). 188 

frondens (Turbinaria) 4S, 
fruticosl1m (Arthrocnemum)*. 185 
Fucus It • 35 
funiculata (Diodora) .~. 96-
furcellata (Marphysa) ... 72 

G 

gaekwari (Porcellana) 
Gafrarium 
Galaxea 
Galeomma 
galle,lsis (Holothuria) 
Galvina ... 
gardineri (Desis) 
Gastrochaena 

I4- I 
lOi 

42 ,44,46 
106 
165, 
102 

I6I 
lOS. 

Gebiopsis 
Gelasimus 
GelidilllU * 
Gemmaria 

141 
... I47, 14S, I4-9" 

'" 3, 187 
... 32, 39-
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gibbosa (Oliva) 
gigantae:t (Calotropis) * 
giganteum (Stoichactis) 
.glabrata (At"ctodea) ... 
glabrous (C;onodactylus) 

PAGE 

100, I33 
186 

•.• 38, I37 
106 
15 1 

glaucum (Arthrocnemum 
l1'ltti~,:oslllll 'Liar.)" ... 

globos" (Euphrosync), .. 
Glycera ... 
Gonactinia 
Goniada 
Gon iastraea ... 42 ,45 
Goniopon ... 42 , 49 
Goniosoma 142 
Gonudactylus 151 

Gorgollia 28 
go\'imla (Mil\'us) 181 
graciLs (Pleurophyllidia) 103 
gracilis (Sertularia) 8, IS 

gracilis (Syllis, s. str.) 62 
gracilis (Talorchestia) 123 
grdcil is (Tu 1lUlaria) II 

Gracilaria if ... 3, 187 
graeffei (Lytocarpus, sp. 1/1',) .. 17 
granc1ifolia (Elysia) 103 
granulatus (Chersydru,) 183 
Grapsus ... 147 
gravelyi (Marphysa) ... 72,73 
gubernaculum (Arca Scaph-

arca .. , 
gulgula (Alau,la) 
Gyrostoma 
Gyrosloma 

HaEaster 
Halicore 
Halicornaria 
Halimeda .. 
Haliotis 
Halla 
Halobates 
Halocordyle 
Halophila * 
HJlymenia* 
Haminea 
Haminoea 

H 

hanleyi (Scintilla) 
Harmothoe 
haswelliana (Metaprotella) 
heo;r()ezts (Cunus) 
hedemanni (Pentaceros) 
Helc ion iselts 
Hemiaegina 
Hemidactylus 
hempricl1i (El\p.olia) 

104 
182 

... 36,37 
35 

181 
I8I 
I7 

187 
96 
74 

162 
10 

186 
188 
101 
101 
106 

58 
125, 126 

100 
169 
96 

I25, 126 
182 
53 

hendersoni (Polyonyx) 
hepatica (Calappa) 
herdmani (Ischnochiton) 
herdmani (Sclerophytum) 
Hervia ... 
Hesione ... 
hessii (Pagumsl 
Heteromastus ... 
Hippa ... 

IIippolysmata ... 
liircella 
hirsttta (Ophiothrix) 
holdsworthi (Crisia) 
Holothuria 

hongkongensis (Octopus) 
honorata (Euclynamis) 
II ormosira *' 
hlllllensis (Favia) 
Hyalonoecia 
Ilyastenlls 
Hydnophora 
Hydrophis 
Hypnea* 
Hypsicoll1uS 

la"thilta 
Idia 

I 

imbricata (Chelone) 
imbricata (Harmothoe) 
impressus (Xantho s. str.) 
inconstans (Suberites) 

PAGIt 

141 
142 
95 
28 

102 
61 

I3 E 

80 
I38 

136, 137 
I 2 7 
170 
89 

163, 164, 
165 
108 
182 
187 
45 
74 

151 
... 4 2 ,46 

183 

187 
81 

98 

illdica (Bopyrella deformans 
subsp,) II9, 120 

indica (Doto) ••• 103 
indica (Thalamporella rozieri, 

form) .. , 
indicum (Arthrocnemum) * 
indicus (Astropecten) ... 
indi,us (Octopus) 
indicus (Penaeus) 
indistincta (Rocellaria) 
indus (Haliaster) 
inermis (Anchiotus) 
inermis (Desis) 

9 1 

185 
168 
109 
136 
108 
181 

"', 137 
... 4, 161 

infraspinatus (Clibanarius) 129, 130 
inopertus (Vermicularia) 98 
insolita !Platynereis) ... 
integerrimus (A tergatis) 
intercostalis (Turbo) ... 
intermedia (Bopyrella) 
intermedia (Halicornaria) 
intermedius (Calamphora, 

T'1,yroscyphus) ... 
interrupts. (Thuiaria) ' ... 

144 
97 

120 

17 

12 

13 

PAG& 

investigatoris 
tylus) 

Iphione ... 
Ipomaea • 

(Anoplodac. 

158 
... 57, 58 
185, 186 

/sactinill 35 
Isaurus ... 33 
Ischnochiton 95 
isoetifolia (Cymodocea) - 186 
Isognoma lOS 

Isophellia 39 
ispida (Alcedo) 182 

Ixalactis 37 

J 

Ianthina 98 
ja vanica (Dendrocycna) 182 

J ollannetia 108 
jllncea (Calllpalll,laria, Thyro. 

SCyphllS) 12 

K 

,kempi (:\Iacrophthalmus 
vexus, va,,; 

koenigii (Enhall1s) ,. 

L 

lactuca (Ul va) • 
laevimana (Eriphia) 
laevimanils (EtisllS) 
lafonti (Catenaria) 
Laganum 
Lagenipora 

con· 
ISO 

186, 187 

92 

4,5,43,48 
108 

lamellosa (Echinopora) 
lJ.mellosa (Rocellaria) 
lancadivae (Glycera) ... 
laqueatlls (Craspedochiton) 

61-
95 

lata (Caulerpa freycinetii, 
form)· 

Laternula 
188 
108 

Launaea· 185, 180 
legumen (Isognoma, Pema). 105 
Leiodomus 5,95 
Leocrates 61 
Leonnates 64 
Lepas I II 

Lepidonotus 57 
Lepralia 92 
Leptastraea ... 42 , 44 
Lepterodius 182 

Leptoclinum 178 
Leptodius 146 
Leptonereis 64 
leschenaultii (Cabrita.) 183 
Leucothoe 1'23 
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Ligia. 
ligulala (Sertularia) 
Lineus ... 
Liolophus 
Lithodomus 
Lithotbamnia -
litterala (Varuoa.) 
Littorioa 
lobelioides (Scaevola)­
Lobophytum .•• 
Loimia 
!oli~o (l'hymaothu;,) 
.Jongicaudalum (Nymphon) 
longirostrum (Balanus) 
longissima (Bugula) ... 
longilarsis (Clibanarius) 
LOl'hactaea 
Lovcnia 

PAGE 

1I8 
IS 
:;] 

147 
10 4 

187. ISS 
147 
97 

IS6 
b. 26. 27 

79 
3S 

157 

114 
9 1 

129. 130 

146 
17 1 

J ubrica (llolothuria) 
Lucifer ... 
LUIll briconereis 
Lumnitzcra ll 

lttZOlliCil (Patella) 
Lycastris 
Lysidice 
Lylocarpus 

163. i(''; 

136 
... 74. 75 

lti5 

96 
64 

71 ,73 
5, 11,13, 

14,I5,17,Iti 

M 

macintoshi (l\1arlh)'sa) 
Madrepora 

macrocera (Ocypoda) 
Macropbthalmus 

macrorbynehus tCorvlls) 
l'rlaetra ... 
Magalia. 

72 

4, b, 42 , 

47, 4ti 
14S 

147. 149, 
150 

182 

106 
S6 

malayensis (Balanus amphi. 
trite va,..) 

maldivensis (Pavonia) 
maratima (Suaeda)­
maratima (Suriana) * 
nlargaritatus (Carpilodes) 
Marionia 
marionis (Gdasimus) 
marmoralus (Saron) 
maroehiensis (Natica) 
Marphysa . 
nlarsupialis (Scoloplos) 
marsupialis (Sphenopus) 
Martensia· 
matbaei '(Echinometra) 
Matuta ... 

II3, II'; 

••• 41. 46 
18S 
186 
146 
101 

71, 72, 

148 
136 
98 
73 
76 
33 

187 
171 

maxillosa (Desis) 
medusa (Loimia) 
MegabalaDus ... 
Megalobrachium 
Aftleag,.illa 
l\J elita ... 
membranaceus (Cerianthus) 
MelJaelhius 
Menippe 
Merulina 
AliSO icsJIlft 

messor (:IIetograpsus) 
IIlclaprotelia ... 
uwtcalfei (Modiolus) 
i\J etograpsus 
:'.Iici l'l'a 
l11icrocona (Ilydnophora) 
I'll icronerei s 
:'.1 icroporclla 
miles (lJiogcnes) 
mililaris (l'ctrolithislcs) 
1\1 ilnc·.cd wardsi" 

PAGE 

J61 

79 
ll2 

139 
105 
123 
31 

151 

146 
... 42 ,44 

lOS 
147 

125, 126 
104 
147 
151 
46 
64 
9 3 

mi Ine-cd wardsii 
Milvus ... 

13 2 , 133 
140 

34 
31 (Anemonia). 

IlIllllmllS (Conns) 
minuta (Hemiacgina) 

lSI 

100 

126 
ilfillyo,'irw 139 
mirabilis (N creis Cerato-

nereis) 67 
mirabilis (Syncoryne) S 
miral>ilis (Throne) 167 
JIo.iio/il 
ill odiol or ill 

:'.lodi"!lls 
monelc"r'" (lloiothnria) 
mOlleta \ Cypraea) 
monilifera (Porccllana) 
monoceros (~leDaethius) 
monodoll (Pcnaeus) .. , 
monoica (Su"ccia)* 
lllonticulosus (PhYlllOdius) 
Montipora 

104, 105 

1 0 5 
104 
164 
99 

J4° 
15I 

136 
185 
145 

.. -4,5,42 , 

44,48,49 
... 72, 73 

185 
nlOs~atl1bica (Marphys") 
mucrooata (Rhizophora)­
lllultielatbrata (Ecteinascidia). 175, 

176 
mullisulcata (Gemmaria) 32 
multitentaClllata (Clavatella) ••• 8 
muricala (Ipbiooe, PolJuoe) ... 58 
muricatum (Cystophyllum) !I... 187 

musciformis (Hypnea) '" 187 
Musculus 105 
frIussa 46 
myctiroides (Dotilia) 149 

mydas (Chelooe) 
Mytilus 
AI )'tilus 

N 

PAGE 

183 
104 
104 

Nainereis 75 
nana (Dosinia) 107 
nanus (.lIodivIMia, Mliseulus). 105 

i Natica .. 98,133 
I n~vicularis (Area) 104 
, Ncanthes... 65 

N""llthes 68 
neal'olitana (Diopatra) 
nebulosa (Oliva) 
:\f cilia 
Neomeris* 
Neptl1nlls 
X ereis (s. str.) 

l\' crita 
X critina 
Nicidion 
II irobaric"/ts (JI)'tilus) 
niger (Chlorodius) 

74 
100 

91 

187 
142 , 143 

.. ,64,65, 
66,67 

.. ·97,133 
97 

nigrescens (Phy III OSOlJl a, 
Physcosoma) 

niZIM (Arca) 
nitieius lGelasimus marionis 

z.ar.) ," 
,whitis (Jfussa) 
nucleus (Isognoma, Pe?'lw). 
Nmnenins 
lllllltia (Perinereis) 
Nymphon 

o 
obesulus (Po!yonyx) 
occliiata (N ellia) 
ocellata (Cypraea) 
octago1tulJI (Dentalium) 
octangulatum (Dentalil1m) 
Octopus 
Octopus ... 
Ocypoda 

odoratissimus (Pandanus)" 
o!licinalis (Avicennia) .. 
Oliva 
olivaceus (Clibanarius) 

Oncidium 
Onllphis 
onyx (Cypraea) 
Ophiactis 

148 
46 

105 
181 
68 

157 

141 
91 

99 
103 
103 
108 
log 

147,148, 
149 
IS6 
185 

100,133 
129, 130, 

131 

103 
74 
99 

169 
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I'AGE 

Ophiocoma 170 
Ophiophragmus 170 
Ophiothrix 170 
Opisthosyllis ... 63 
Orcola ••• 1f'7 
oriental is (Phyllobranchl1s) 103 
Orthopyxis 1 I 

Ostraea 105 
otophora (Catcnaria) ... ~9 

ouala/ll!/lsis (:\critina) 97 
ovalis (Halophila) ~ '" I~6 
ovatl1S (Echinolampas) 17 1 

o111!o1'mis (Echinolampas) 171 
01.il1s 145 

p 

Pachychcles 
pachycl;ulos (,\ Icyonil1m) 
P"Ojit(/ IEurythoe) 
pacifica (I'orpita) 
padavensis (Clil>anariu,) 
Padina" 
l'agurns 
pall ida (Cypraca) 
palhda (Madrepora) 
l'alythoa 
palmatum (Sclerophytum) 

139, 140 

27 
59 

'.' 21, 22 

130 

187 
129. 131 

99 
48 

Palmipes 
pambanensis (Plumularia 

16 tenuis va1'.) 
pambanensis 

caprellina) 
{Pseudo. 

Pandanus' 
pantherina (Hesione) 
Panuiirus 
I'aradeutella 
paradisi (Terp5iphone) 
!>araneulpilia .. . 
l'arazoanthus .. . 
pardalis (Holothuria) 
parmatus (Stylariodes) 
parthenopeia (Halla) 
parvu I a (Calam phora) 
parvum (Eudendrium) 
Pasythea 
Patella ... 
patula (Turbinaria) 

127 
186 
OI 

1:;8 
I25. 126 

181 

35 
.... 32 ,33 

164 
SI 

74 
12 

F'auciflorum (Lobophytum 
Sa1'cophytum) 

paucistriata (Galeomma) 
Pavonia. 
pavonia (Padina) -
Peach ill. 
pe.;tenicrus (Elasmopus) 

27 
106 

4 I , 4 2 ,46 
187 
35 

123 

pectinoides (Tonicia) 
pectill"t" (Ci1'''<) 
pelagicus (:\ eptunus) ... 
l'clal1lis 
l'clicanus 
peltala (Caulerpa)* 
pel t.lla (TlIrbinaria) 
l'clllphis~ 

l)cnae~lS 

95 
107 

142, 143 
183 
182 
18S 

4S 
18S 
136 

I'enicillallls (Acanthoehilona). 95 
5, 10 Pennaria 

Pell taceros 
pentagona (Favia) 
l'ericlil1lenes 
I'eriglypta 
J'erigonim us 
l'erinereis 
Perna 
perouea (Poly 1I0c) 

personatulU (Gafrarium 
Circe) 

petrieola (Clavularia) ... 
Petrolithistes ... 
phaeotaenia (Hypsicomus) 
Phellia ... 
Phidiana 
philippinensis (Rocellaria) 
philippinus (Lytocarpus) 
Philyra ... 
philyra (Mieipp:l) 
Phoenicopterus 
Pholadidea 

169 
45 

137 
107 

9 
6.~,68, 69 

107 
25 

139, 140 

... SI,82 

39 
102 
108 
18 

. .. 5,142 

1St 
182 
108 

Phoronis 
PhyJlobranchus 
Phyllochaetopterus 
Phyllophorus 
Phymanthus 

... 3I, 88 
103 

... 77,78, S9, 90 

166,167 

Phymodil1s 
Phymosoma 
Physalia 
Physcosoma 
pictus (Phyllochaetopterus) 
Pilidium larva ... 
pilula (Scopimera) 
Pilumnus 

38 
145 
~7 

l'inctacla 
Pinna 
pinnatifida 
Pinnothrres 
Pionosyllis 
Pisonoe '" 

.. ·95, 105 
5. lOS, I37. I46 

Pisosoma 
Pitta 
Plagusia 

(Launaea)-. 185, 1156 
... 146 

63 
65 

planimanus (Diogenes). 

139, 140 

182 
147 

13~, 133 

planissimus (Liolophus) 
planulallllll (Sinum) .•• 
Platynereis 
platytarsis (Ocypoda) 
platurus (Pelamis) 
pleione (Hyastenus) 
Plellrophyllidia 
plieata (N erita) 
plzi:at,l (Psammocora) 
Plul1l1llaria 
l'ocillopora 
Podocerus 
polita (Nerita) ... 
P)lycarpa 
Pulydora 
Polymnia 
1'O{),1I0& ... 

Polyonyx 
Polysiphonia * ... 
Polystachys 

I'AGE 

147 
98 

... 65,70 

148 
183 
151 
t03 

97 
46 

16, 17 
4, 41,43 

123-
97 

175 
76• 77. So 

79 
'" 57, 58-
139.141 

'" 3. 187 
47 
82 Pomatosteglls ... 

pondicerianus (Francolinus) ... 
Pontodrilu~ 

182 
83 

186 populnea (Thespesia)* 
Porcellana 
Porcellalla 
PQrcelJanella. 

139,141 

Porites ... 4, 42 • 49,92' 
Porpita ... 21 
portlliacastrum (Sesuvium)- ... 18S-
Potal1lides 9~ 

Potal1lilla 81 
pristis (Idia) 15 
problematica (Metaprotella). 125 
producta (Galvina) 102 

prolifera (Madrepora) 48 
Prot ella I25 
Proto 
proxima (Scopimera) ... 
prymna (Thalamita) 
PS,ammocora 
Pseudocaprellina 
Pseudonereis 
Psolus 
Pleria 
Pterocirrus 
pudica (~dwardsiella) 
pulchellus (Pachycheles) 
punctulatus (Pagurus) 
Purpura 
pyramidalis (Madrepora) 
pyrrhogaster (Sabella) 
Pyrene ... 
pyrum (Turbinella) 

I27 
149' 

142 • 144 
4I , 42 ,46 

I25,I30 
64. 69-

165,166 
lOS, I70 

60 
34 

140-

131 
100 

48, 
Sf 

100 

95-
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PA:;E 

Q 

<Juadratum (Sesarma) 147 
quadridentata (Pasythea) 14 
{juadripunctata (Hemi. 

aegina) 126 
quatrefagesi (N ereis N ean-

thes) ~". 68 
querciforme (Sclerophytum) ••• 28 
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[From the JOURNAL OF THE BOMBAY NATURAL HIST. Soc., May 31, 1928.] 

REVIEW 

THE LITTORAL FAUNA OF KRUSADAI ISLAND IN THE GULF 
OF MANAAR WITH APPENDICES ON THE VERTEBRATES AND 
PLANTS. By Various Authors. 

This interesting publication marks the revival of a serial publication-Bulletin of the 
Madras Government Museum-which, as is stated in the editor's foreword, has been in abeyance 
since 1907. The series will hereafter be issued in two sections, the Natural History and General 
Sections, and the number under review forms No. I of vol. I of the Natural History Section of 
the New Series of this publication. As the general title ofthe work indicates it deals with the 
Littoral Fauna of Krusadai Island in the Gulf of Manaar, and is a systematic account of 
practically all groups oflnvertebrates excluding Protozoa, Porifera, flatworms and some of 
the smaller groups. From amongst the Chordates only the Urochordates have been dealt with, 
while a list of the Vertebrates generally is included in an appendix. An account of the Flora 
of the area is published as a second appendix. 

The volume has been prepared primarily for the use ofthe students who will be working 
in the Biological Station which is proposed to be established on Krusadai Island and should 
serve as a very valuable handbook. The visits of the students, as is pointed out in the 
introduction can as a rule only be of short duration, and iffull value is to be obtained from 
them some ready means, by which at least the commoner organisms that will be met with can 
be identified, must be provided. In Europe this can to a great extent be done with the aid of 
the many excellent monographs that have been published on various groups. But in India, few 
such monographs have yet been written. To prepare a complete and self-sufficient monograph 
ofthe fauna and flora even of so small an area as that under consideration, with a full account 
of the classification of every group, would swell the work to an inordinate size with matter 
which would be largely a repetition of the work of others already published dsewhere. And, 
however convenient it might be, it would be undesirable; in as much as it would help to 
confirm the impression which students so often get that all knowledge is to be found between 
the covers of their text-books. On the other hand, to write an account which could only be 
followed by specialists or with the aid of books that cannot, for some time at least, be available 
on the island, would be to defeat the object of the work. We have therefore followed as far as 
possible the classification set forth in some standard text-book such as the Oxford and 
Cambridge Natural Histories. The particular book followed has been mentioned under each 
group and should be consulted for details. As, however, only the broad outlines of classification 
are dealt with in such books, reference is given to other works that have been found helpful 
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in connexion with more detailed classification, and it has usually been necessary to insert a 
brief account of the distinctive characters of such of the smaller subdivisions as are represented 
in the collections. These have been kept as short and clear as possible, only the most useful 
characters being included. But keys have as a rule been avoided on account of the sense of 
completeness and finality which they are apt, often falsely, to convey. Descriptions of species 
have also been kept as brief as possible, especially in the case ofthose already described in 
the publications of the Indian Museum, in Alcock's 'Materials for a Carcinological Fauna of 
India! (1895-1900), in Stanley Gardiner's 'Fauna and Geography of the 'Maldive and 
Laccadive Archipelagoes', in the reports of the Percy Sladen Trust Expedition to the Indian 
Ocean2 and in Herdman's 'Report on the Pear Oyster Fisheries of the Gulf of Manaar , , works 
bearing in so definite a manner on the fauna under consideration that they must obviously be 
available for reference along with the standard text-books already mentioned in the library 
of the Krusadai biological station. 

The different chapters dealing with the various groups have been written by different 
authors, but the greater part ofthe volume is the work of Dr., EH. Gravely, Superintendent of 
the Madras Museum, who has also acted as-the editor for the reamining contributions, and 
Dr. B. Sundara Raj, Director of Fisheries, Madras. In each case the commoner fonils met 
with have been dealt with in sufficient detail for identification and very instructive line and 
dot drawings of the species have been published. Fairly extensive literature references have 
been included at the end of each chapter and these with the work under review should enable 
students to identify most of the commoner forms, which are found in the region. 

A general description of the island and other collecting grounds inthis region together 
with maps of the different parts is also included. 

The work is by no means the last word on the subject and as the editor remarks will 
need revision after the various groups have been revised by specialists. 

The editors and the authors, however, deserve the thanks of students and incidentally 
of others interested in Marine Biology on producing a really useful handbook on the littoral 
fauna of the island and the adjacent parts, and it is sincerely hoped that it will stimulate more 
detailed research on Indian marine fauna of the region. 

The printing and general getup of the work is really excellent and the price (Rs. 8) for 
a work of its size with 26 plates, is by no means exorbitant. 
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1 Journ. Asiatic Soc., Bengal, 1895-1900. 
1 Trans. Linn Soc. London 1907 onwards. 
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