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CRUSTACEA COPEPODA. 

By R. B. SEYMOUR SE'VELL. 

INTRODUCTION. 

The collection of Copepoda obtained in the Chilka Lake is one of great interest, partly 
by reason of the various species that occur and partly also from the very marked changes 
t.hat take place in the local conditions from season to season and from year to year. 

As Annandale and I(emp have pointed out in the introduction to this volume, the lake 
communicates on the one hand with the l\lahanaddi river and on the other, in any Donnal 
year, with the open waters of the Bay of Bengal. At the northern end tributaries of the 
Mahanaddi pour their Hood-waters into the lake during the rainy season from June to August, 
"\Yhereas during the dry winter months the level of the lake, owing to the great amount of 
evaporation that takes place, tends to fall below sea-level and in consequence we get an 
inflowing current of sea-,vater through the entr.ance chal,lnel. Each of these influxes in turn 
will carry with it a representati"e collection of its planktonic forms. We should, therefore, 
expect to find at different seasons of the year and in different parts of the lake great 
variation in the composition and relative numbers of the inhabitants. 

It has further been shown [Sewell and Annandale, 1922] that the degree of salinity of 
the lake water may vary very considerably from year to year and this again must have a 
profound influence oli the general character of the planktonic fauna (loc. cit., p. 696). 

In several instances species are represented in the collection by either single or only 
very few specimens, and not uncomnlonly the only locality in which these were obtained 
wa:s ill or near the entrance channel. When once the infiowing· Cllrrent of sea-water has 
become established any littoral-haunting form is liable to be swept in by it through the 
channel, and it tow-netting or other collection made in this area.at the- crucial moment will 
reveal its presence in the l~ke ; and the greater the influx, the larger ,yill be the number 
of such species that are like!y to occur. The sanle of cours~ equally applies to purely fresh­
water forms that may be washed out of the Mahanaddi river system by the nlonsoon floods J 

and since these processes alternate with· the changing seasons one ·would expect to find a 
corresponding change in the type of fauna present. 

The present collection includes in all sixty-nine samples-tow-nettings, weed-wash­
ings, etc.-of which, however, tl\relve contained no Oopepoda. The rem.ainder revealed 
the presence in the collection of fifty-seven specie~. In view Qf the comparaf1ively little 
systematic work that has been carried out on the Cope'!loda of Indian waters, it was only 
to be expected that a number of new species and varieties would be dIscovered. In 3. 

[ 773 ] 
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previous paper (Sewell, 1919) 1 have described five forms that had up till then been 

unknown, nanlely:-

PSl?lldodiaptom us ((}ij/(l ildalei, 
PSl?lulofliapto}}w8 tollillgeri, 

Acartia chilkaensis, 

Acartiella major, and 
Acnrtiella ul1'nor. 

In the following pages I give descriptions of seven further species which appear to me 

to be new; V~Z.:-

Isias t (opica, sp, nov" 

Halicyclops tenuispina, sp, nov" 

CyclopiJltl iJltennedia, sp, noy" 

Cyclopina longiJurca, sp. nov., 

[lw'1JacticeUa lacusli'is, sp. nov., 

Laoplwnte quinquespinosa, sp. nov., 

Clda secunda, sp. 110Y., 

;lud in addition I have described what I believe to be varieties of five other species: 

Harpacticus gmcilis Claus, val'. orientalis, 
nov. 

Pa)'({.tegastes sphacrieus (Claus), val', 
simdis, noy, 

I dyaea ensifera (Fischer), var. ind'iea, nov. 

Nitocf(t slJ'i'nipes Boeck, val'. orierdalis, nov. 

and Nilocra typica Boeck, var. lacustris, nov. 

The types of these species and varieties have been deposited in the Indian Museum. 
A detailed analysis of t.he contents of the different samples sho,vs that the permanent 

lake-dwellers, upon ,vhose presence in any given series of samples one can rely with any 
(legree of certainty, are cOlnparatively few. Indeed out of all the species now recorded 
fronl the lake t.he only ones that have any claim to be regarded as permanent inhabitants, 
<1,S opposed to fortuitous visitors~ are but fourteen in number, namely :-

P(lmcalarlus crassirostris Dahl, 

Pseudodiaptorn/us a:nncouZ(ilei Sewell, 

Psewlodiaptm'tlu8 binghami Sewoll, 

PseudodiiJptomus hidanani Sewell, 

Labidocera pa1.'O Giesbreoht, 

Acadia chilk(lensis ~ewell, 

Ac((.rtiella major 8'ewell, 

ACCllfti€lla tni-Hor Sewell, 

OiJhonct IIla1W Gietlbrt:lCht, 
Oithona brevicorn-is -Giesbrecht, 

dearh'a cenirw'(, Giesbrecht, P(lrl'(lttegastes sphaefJ'icus (Claus) var. si'milia, nov., 

<1.ud pOH~ibly Amphiru.:cus scofti, nom. nov, [=Da(J/.'I1.()pus propirtlJuus T. Scott]. 

~Iany of these species are already well known to be inhabitants of brackish ·water. 
ParrtcalanU8 crassirostn's Dahl, for instance, has been found in the estuarine \vaters of the 
Congo and ... ~nlazon Rivers and I have previously recorded Acrocalc~nu8 i·nennis and Pseudo­
diaptomHs hick'ma!Jbi frOlll t.he Rangoon river estuary, in water whose specific gravity "ras as 
lo\y as 1002 at 27·6°c.1 The genera PseudodiaptoTltU8 and Aca·rtiella as a whole seem to 
prefer brackish water as their habitat, hut it is interesting to ~nd that such typical nlarine 
Bpecies as Labidocera pa co Giestrecht, Acaltia centrura Giestrecht, Parctlegastes sphael'icus 
(Claus) anll the two species of Oitlwua have been able to persist, though in some cases 
with a eel'tain degree of modification of structure, under the very variable conditions of 
salinity tha t occur in the lake. 

'Vith the onset of the monsoon rains a great change occurs in the lake. Owing to the 
inrush of river 'water at the nort.h end the normal inhabitants of the lake are slrept towards 

1 Througuout thi~ pa pt'r the specific gravity of disti1l€"d water is tak~n as = 1000, 
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the southern end and lllilUY are undoubtedly carried out to Hea by the outfiowing current, 
but at the extreule :.;outh end of the lake in l~alnhha Bay and to a certain extent in the 
deeper waters of the body of the la.ke t.he change in density of the water is not flO great as 
in other parts and here the pct)llanent inhahitant~ call survive until the subsidence of 
the flood water~ again ena.hlp~ t helH to populate the lake as a whole. During this inrush 
of river l\~ater large lluluher:; of purel~~ fre~h-\Vater inhabitants are swept into the lake and 
the character of the ('opepo(l fauna (,haugeH to a Inarked extent. \Ve now find present 
numbers of such specic8 as :-

PsetfdodiaplvtHul'I lobip{'.'i (lunlPY, Diaptomw< strigilipe,'i Gurne.y, 
IJWptomus blalt~i deGlleI'lW a.nd Richard, ('yclop,'" iJiru/ur Bars, 

J)i('ptomtls ('ittctll~ Gurney, ('ydOjJ8 fJllJ:toJli Gurney, 

Diaptomulf ("unlQdu8 UunH'Y, ~Ue8ocydops obsolclux (Koch) and 

nia-ptolllus pulclu:,., GUl"lll'y, Jleso('ycio}Js oithouoides Sarr;o 

Similarly during the winter lnonths there iH an influx of sea-water that raises the density 
of the It.Lke us a whole. In contSequence of thiH al1 the ahove species once again disappear 
and we now get a number of trtle marine fonus that are being steadily carried into the lake 
hy the inflowing current fron} the Bay of Bengal. ~lany of these speci~s, however, appear 
never to get beyond the liluits of the outer channel. Of t.hese we find such-species as:-

Pse-wwc1it1plomus snric(ttulatus cr. S('oU), 

CamAella ftlreig(.ATa ~ars, 

HarpactiffM llUu-miis &U8, 

I dYflea Jure(da (Baird), 
ld'!Jllt'a ett$iJtTa (Fiirher) 'far. ifldioa, nov., 
Dc.ctyfoplis1·a iJrevicorm's ("laus), ftnd 

J!f',(ocbra, Nafl(( Bl~ul:v. 

Other Inarine £ornls that are carried in seen} to possess somewhat greater powers of 
adaptation and ~re able to persist, at any l'ate for 8o~e time, at the '~onth end of the take, 
though in the present state of our knowledge it is ahn~'t impo8Jiibie to draw any line 
between this last group and those which have oecome permanenf,\ly established. Examples 
-of this type are :--

Aerocala.V8 ;nermis 8ewt:ll, Longip€dia'4:oro~ata (lle.ul'l, 

I"as "'optl'a, Mp. nov., Nilorf"{J typi~a BOftck ,ral, laC'Ustfis, 

.. 4~artia $ptn~..allda Git!!I!bn'('ht, and Nitoc(,.a~pinipes Boeck var. o'tie~;talis. 

It is among those that we lnay t~rnl ca.sual visitors to the lake that one is most likely 
"to find the greatest amount, of variation in the spe('ieH that oceur in a succession of years. 
Up to the present tinle no systenlatic stlKiy has been Inade of the Copepoda of the littoral 
.&One in Indian waters. The work of Thompson and A. Scott on the Copepoda of the Ceylon 
Pearl Banks resulted iu the discovery of a. unrober of form~ that were previously unknown 
to us, but a comparison of the totalnUluher of species obtained by them with the profusion 
of {ornIs described from the COtl.sts of Great Britain and ~orway by Brady, 'r. Seott, Norman, 
and G. O. Sars sufficiently illust.rates the exl.reme Eaucity of our knowledge. Even so these 
authors have recorded tho oC'C'urrence in Indian waters of a nunlber of species that have 
previously only heen known fronl the colder waters of the North Atlantic and l\lediter­
ranean Seas. During the past two years I haye been carrying out investigationS' on the 
copepod fauna of the lit.toral· zone in various regions of the Indian Empire lying within a 
zone extending frolu 10° N. to 20° S. of the equator and I have been some\yhat surprised to 
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find how many species tba(j one has hitherto regarded as being typical inhabitants of 
North Temperate and even Arctic seas are present in tropical waters. Undoubtedly 
further research will reveal many nlore such cases. 

Chilton (1921, p. 522) in his account of the Amphipoda of the lake has shown that out 
of a total of seventeen species five are known to occur in the North Atlantic Ocean and its 
offshoots the North Sea and Mediterranean, while one has even extended its habitat to 
the Arctic Seas. A very similar state of affairs exists among the Copepoda. I have found 
present in the collection examples of such species as (1) Oanuella furcigera Sars, ·hitherto 
only recorded from the coast of Norway, (2) Harpacticus littoralis Sars, from the British 
and Norwegian coasts, (3) Ectinos01na melaniceps Boeck, from the British and Norwegian 
coasts and the Arctic Seas, and (4) Dactylopusia brevicornis ( Claus), from the N onvegian 
coast, British Isles and the l\Iediterranean. Other so-called northern species, as !v~ it Qcra 
typica Boeck, N itocra spinipes, Boeck and I dyaea ensijera (Fischer), are represented in 
,the collection by Yarieties, and Ectinosorna normani T. and A. Scott and Parategastes 
sphaericus (Claus), ~riginally known only from the North Atlantic and Arctic Seas, have 
already been recorded by Thompson and Scott (1903) from the coast of Ceylon. 

IVlurray and ,Hjort (1912; p. 225), discussing the conditions that exist in the Oyste.r­
basins of Norway, remark: "In these oyster-basins absolutely tropical conditions are 
developed in summer. It is significant that Gran once found in one of them'a smail crusta­
cean ,vhich according to G. O. Sars belongs to the Guinea Coast." It is much more signi­
ficallt that so many of the species' of Crustacea present in the Ohilka Lake and therefore living 
under tropical conditions are already known fronl North Temperate and Arctic regions. 
IVIere priority 'of discovery in northern areas is no ground for concluding that such a; species 
is; ~pso facto, northern or Arctic in character; though one.is very liable to do so. A 'study 
of the ocean currents Sh0\VS how easiiy tropical forms may be carried ·from East to 
'Vest. Commencing {rom a centre of distribution in the tropical belt of the Indian Ocean 
individuals may be swept ,vestwards by the equatorial and North-East monsoon 
currents to the South African region; from here their further distribution west,vards may be 
brought about by the Benguela curreNt and the drift of the South-East Trades. In this 
connection it is interesting to note that A1nphiascus scotti, nom. nov. [=·Dactylopus propin­
quus T. Scott], which has previously only been recorded from the Gulf of Guinea, has now 
been found in, the Chilka Lake. Finally, by means of the North AtlaRtic drift, individuals 
may be swept across to the coasts of Europe and so make their appearance and establish 
themselves on the coasts of the British Isles and Norway. All that is required is that these 
individuals should possess a certain degree of adaptability to changes of temperature and 
salinity; and no very great powers 'would be I1ecessary since the changes th"at occur in such 
a mass of moving 'water as forms these currents will be of a very slo'w character. Our 
Knowledge of the littoral fauna of the South Temperate and Antarctic regions may be said 
to be still in its infa.ncy. Even so we find representatives in the Chilka Lake: 1J1.esoch1'tl; 
nana Brady has hitherto been recorded only from" the Antarctic, and Laophonte 
chathamensis Sars "Tas only known from Chatham Island in the South Pacific OCBan. It·is 
possible, however, that this latter species may eventually prove to be synonymous with 
La'o1)lwrlte .Tnoha1n'tned Blancha.rd and Richard, in ,yhich case the species will have a wide 
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distribution-Ncord ranging over almost the whole of the Eastern hemisphere. It appears 
probable that a great number of species of Copepoda are cosmopolitan in their distri­
bution-that a wide distribution is the rule rather than the exception-and that where 
we at the present time only have records of occurrence in restricted areas, this limitation 
of habitat is merely apparent and not real, and is due merely to our ignorance. 

A general survey of the collection shows that a number of species were breeding in the 
lake. It was only to be expected that the breeding phase of those species, which have 
manage4 to establish themselves in the lake, would be discovered in the collection, but in 
addition to these, females of certain other species, which appear at present to be only casual 
visitors brought either by the monsoon floods or swept in by the current from the Bay of 
Bengal, were found during their temporary residence to be carrying egg-sacs, though it is 
impossible to say whether these eggs ever develop. 

The main breeding season occurs during the months September to December, that is 
to say, at a time when the salinity of the lake water is at'its lowest. It is probable that 
the season actually commences somewhat earlier in the year, but I have no collections 
made in the month of August. 

I give belo,v month by month the various species that were known to be breeding, eith~r' 
by the females carrying egg-sacs or in the case of such genera as Acartia and Acartiella, in 
which the ova are pelagic, by the females having spermatophores attached to the genital 
segment of the· abdomen. 

In the month of September breeding was in full swing and the species concerned were:-

Pseudodiaptomus annandalei Sewell, ovi­

gerous females obtained. 
Pseudodiaptomus hickmani Sewell, oviger­

ous femrues obtained. 
Pseudodiaptomus lobipes Gurney, ovigerous 

females obtained. 
Pseudodiaptomus tollingeri Sewell, oviger­

ous females obtained. 

Acarttia chilkaensis Sewell, spermatophore-bear­

ing females obtained. 
Acartiella major Sewell, spermatophore-bearing 

fcm:?les obtained. 

Cyclopina intermedia, sp. nov., ovigerous females 

obtained. 
Cyclopina longifurca, sp. nov., ovigerous fe­

males obtained, and 

Nitocra spinipes Boeck var. orientalis, nov., ovigerous females obtained. 

In addition to these the collection contained large numbers of nauplii and copepodid stages 
belonging to the species-

Pttracalanus crassirostris Dahl, 

.Acrocalanus inermis Sewell, 

Acartia southwelli Smvell, and 
Jles()cyclops obsoletus (Koch) . 

Unfortunately no collections were made in the month of October, but in N ovenlber 
several of the above species ,vere still breeding, namely :-

Pseu,dodiaptomus annandalei Sewell, ovi- Acartiella major Sewell, spermatophore-bearing 

gerous females obtained. females obtained. 
Pseudodiaptomus hickmani Sewell, oviger- Jic.';ocyclops obsoletus (Koch), ovigerous femalef; 

ous fema.les obtained. obtained, and 
CyclnpiHa intermedia, sp. nov., OYIgerous females obtained. 
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By the month of l)ecember the season was nearly over though three other species were-' 

now found to be breeding namely :-
PseudodialJtomu8 binghami Sewell, Hm'pacti.cus littm'al'l's Sal's, and 

H arpacticella lacu.stris, sp, nov. 

The breedil1.g season of this last species continues on into January, while in February cope­
podid stages of Labidocera pavo Giesbrecht were present in t.he collection, showing that 
this species too had recently been breeding. 

From l\larch to June we appear to have a second breeding season, wbic-b in this case is 
associated 'with a rise in the salinity of the lake-water; but the numbe-r of species under­
going reproduction at this period of the year is considerably slnaller than during the autumn. 

In l\iarch the species found to be breeding were :-

Pseudodiaptomns a.mw'uclalei Sewell, ovi- I Pseudodiaptom'Us hickma.ni Sewell, ovigerous 
gerou~ felnales obtained. fenlales obtajned, and 

Longipe.d·ia co}'onata Claus, ovigerous femal~s obtained. 

In April only one species was found to be actually breeding, namely :-

AmphiascHs scott-i, HOlll, nov., O\.~igp.rous fema.les oht.ained [ Dactylopus lJr01Jinquu8 T. Scott], 

but ill addition I again found nunlerous copepodid stages of Labidoce'ra 1)((t'O Giesbrecht~ 

showing that thjs species too had recently been breeding, probably in the previous nlonth. 
Of t.he nlonth of lIay I have 110 records~ but in June ovigerous felua.les of Parategastes 

spltaericus (Claus) val' . .t}1~1n·il~:s, nov. w'ere obtained, and in July examples of young Acartia 
were also obtaiaed, sho\\~ing that this genus too had been recently breeding probably in the 
,previous month, 

The nUlnber of observlltions are not sufficiently large to enable one to be certain that 
these lllonths represent t.he only periods of the year during which breeding occurs in the 
various species mentioned and further research ,vill also probably show that severa.l other 
species breed in the lake and have tVi"O breeding seasons. It is probable that t.he t.imes of t.hese 
two seasons varies sonlewhat fronl year to year according to existing meteorological condi­
tions, but there seenlS no doubt that the hvo seasons are correlated with a rise and fall res­
pectively of the salinity of the lake-water. 

Systctmatic list oj the species recorded in the collection. l 

CALANOIDA. CALANOIDA-contd. 

Al\iPHASCANDRIA, HETERARTHRANDRIA-contd. 
P ARACALANIDAE. 

Genus Paracalanus Boeck. 
1. Pm'acalanus c1'(lssirostn's Dahl. 

Genus ACl'ocalanus Giesbrecht. 
2, Acrocalanus me)'nl1's Sewell. 

HETERARTHRANDRIA. 

CENTROPAGIDAE. 

Genus I sias Boeck 
3, 1sias tropica, sp. nov, 

DIAPTOMIDAE. 

Genus Pseudod~aptomus Herrick. 

4. Pseudodiaptomus annandalei Sewell. 

5, Pseudodiaptomus binghami Sewell. 

6. Pseudodiaptomus hickmani Sewell. 

7. Pseudodiaptomus lobipes Gurney. 
8. Pseudodiaptomus ser1'icaudatus (T. 

Scott). 

9. Pseudod~aptomus tollingeri Sewell. 

1 I have throughout this paper folIowfd the classification given by G. O. Sarf in his" Crusi;ac(>a of Norway." 
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Syslem.atic list of the speoie8 recorded in the collection-contd. 
CALANOmA-concld. CYCLOPOmA-conld. 

IIETERARTHRANDRIA-cotlcld. 

DIAPTOliIDAE--'CQlltd. 

Genus Diaptomus Westwood. 

10. Diaptomus bWllci de Uucrnc and 
Richard. 

11. Diaptomus cinclu8 Uurney. 

12. DiaptO'ltulS CQlltortw; Gurney. 

13. Diaptomus pulcher Gurney. 

14. Diaptomus strigilipes Utuftev. 

PONTEtLIDAE. 

Genus Labidocera l .. uhbock. 

15. Labidocera paoo Giesbrecht. 

ACARTIIDAE. 

Genus Acaf'tia Dana. 

16. Acartia centrllra Giesbrecht. 

17. Acartia chilkaensis Sewell. 

18. Acartia southwelli Sewell. 

19. Acartia spinicaudn Giesbrecht 

Genus Acartiella Sewell. 

20. Acartiella maior Sewell. 

21. Acartiella minor Sewell. 

CYCLoPOmA. 

GNATHOSTOMA. 

OITHONIDAE. 

Genus Oithona Baird. 

22. Oithana brevicornis Giesbrecht. 

23. Oithona nana Giesbrecht. 

CYCLOPINIDAE. 

Genus Cyclopina Claus. 

24. Cyclopina intermedia, sp. nov. 

25. Cyclopina 10'llgifurca, sp. nov. 

CYCLOPIDAE. 

Genus Halicyclops Norman. 

26. Halicyclops magnweps (Lilljeborg). 

27. Halicyclops tenuispina, sp. nov. 

Genus Cyclops Cia us. 
28. Cyclops bicolor Sars. 
29. Cyclops buxtoni nurney. 

Genus Mcsocyclops G. '0. Sarti. 

30. Mesocyclops obsoletlui (Koch). 

31. Mesocyclops oilhonoides sars. 

POECILOSTOMA. 

CLAUSIDIIDAE. 

Genus" Sapltirella ~, T. Scott. 

32. Saphirella 1:ndica, sp. nov. 

CORYCAEIDAE. 

GenUt; Corycaeus Dana. 

Sub-genus Onychocol'ycaeu~ M. Dahl. 

33. Corycaeu8 (Onyclwcorycaeus) g'ies­
brechti F. Dahl. 

ERGASILIDAE. 

Venus Erga.silus Nordman. 

~4. Ergasilus sp. 

ACHIROTA. 

LONGIPEDIIDAE. 

Genus Longipedia Claus. 

35. Longipedia coronata CIa. us .. 

36. Longiped~a rosea Sars. 

Genus Canuella T. Scott. 

37. Canuella /urcigera Sars. 

ECTINOSOMIDAE. 

Genus Ectinosoma Boeck. 

38. Ectinosorna rnelaniceps Boeck. 

39. 'Ectinosorna normani ~'. and A. 
Scott. 

Genus Microsetella Brady ~~nd Robert.son. 

40. Microsetella norveju;a, Boeck. 

CHIROGNATHA. 

HARPACTICIDAE. 

Genus Harpact~'cus M. Edw. 
41. Harpacticu8 litto1'aiis S:,l's. 

42. Harpacticus gracil~·;. Chus var. 
orientalis, nov. 

Genus H arpacticella Sars. 

43. Harpacticella lac'Ustris, ap. nov. 

TEGASTIDAE. 

Genus Parategastes Sars. 

44. Parategastes sphaericus (Claus) var. 
similis, nov. 

B 
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Syste1natic list oj the species {recorded in the collection-concld. 

C. YCLOPOIDA-contd. CYCLOPOIDA-concld. 

CHIROGN ATHA--contd. 

rDYIDAE. 

Genus Idyaea Phillipi. 
45. I dyaea furcata Baird. 
46. I dyaea ensi/erlt Fischer val'. 

indica, nov. 

THALESTRIDAE. 

Genus Dactylopusia Nonnan. 
47. Dactylopusia brevicornis (Claus). 

D,OSACCIDAE. 

Genus Amphiascus Sal's. 
48. A'lrtphwscus scotti, nOlll. nov. 

[=Dactylopus propinquus T. Scott]. 

Genus Stenhelia Boeck. 
49. Stenhelia inopinata (A. Scott). 

CANTHOCAMPTIDAE. 

Genus Mesoc/tra Boeck. 
50. Mesochfa nana Brady. 

Genus Nitocra Boeck. 
51. N itocra spinipes Boeck val'. orien­

talis, nov. 
52. Nitocra typica Boeck var. lacustris, 

nov. 
53. N itocra yahiai Blanchard and 

Richard. 

LAOPHONTIDAE. 

Genus Laophonte Philippi. 
54. Laophonte chathamensis Sars. 
55. Laophonte quinfjuespinosa, f:lp. nov. 

Genus Cleta CIa us [=Laophontopsis Sars J. 
56. Cleta secunda, sp. nov. 

TACHIDIIDAE. 

Genus Euterpina Norman. 
57. Euterpina acutifrons (Dana). 

CALANOIDA. 

AMPHASCANDRIA. 

Family CALANIDAE. 

Genus PARACALANUS Boeck. 

Paracalanus crassirostris Dahl. 

'?Paracalanus pygnweus, T. Scott 1893, p. 27, pI. i, figs. 1-8. 
ParClcalanus crassirostris, Dahl, 1894, p. 21, pI. i, figs. 27-28. 
P'uflcalan'Us crclssirostris, Giesbrecht and Schmeil, 1898, p. 24. 
Pm"acalan'Us crassirost1"is, Thompson and A. Scott, 1903, p. 243. 
Pm'acalanus crassU'ostris, Sewell, 19] 3, p. 339. 

This species appears to be widely distributed in tropical and sub-tropical waters. 
It has now been recorded from the mouth of the Amazon River, the Gulf of Guinea, the­
coast of Ceylon ana. the Chilka Lake, and I have also found it present in the littoral waters 
of the Nicobar Islands. 

In the Chilka Lake collection it is by far the most common species; out of a total of 68 

stations at which tow-nettings were made, 12 contained no Copepoda at all, and in the remain­
ing 56 Paracalanus crassirostris was present, often in very large numbers, in 39. As I have 
already shown, the water of the Chilka Lake varies very considerably in density at different 
seasons and in different years and the frequency of occurrence of this species shows that it is 
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capable of existence under widely differing conditions of temperature and salinity. In the 
Chilka Lake the density of the water in which it ,vas living was found to vary frolll 1001'93 
at 15° C. to 1028'25 at 15° C. 

The Ohilka Lake examples are on the whole small in comparison "with specimens 
obtained from other localities, but this difference in size appears to be correlated with the 
density of the 'vater; thus examples from the Nicobars measured 0'5 mm. in length and the 
density of the water was 1026'25 at 15° 0., Dahl's specimens, froln the mouth of the Congo 
river, measured 0'5 mm. and the density of the water varied from 1009'46 to 1010'28 

while the average length of the Chilka Lake examples was only 0'43 mm. and the density of 
the water varied from 1001'93 to 1028'25. ThIoreover the size of the present examples 
sho,vs a small though distinct variation at different periods of the year. Thus at Station 8 

in the month of February the average length ,vas 0'415 mm. ; at Station 65 in l\Iarch it ,,""as 
0'428 mm. ; in July in a tow-netting taken off Pigeon Island it ,vas 0'468 mnl. ; and in Sep­
tember at Station 143 B it had dropped again to 0'420 mm. As Annandale and I{emp 
have shown the density of the water during this period rose steadily from the beginllil1g of 
the year until July and then, when.the monsoon rains set in, it fell rapidly till Septc>mber. 

As is only to be expected in a species that has a wide distribution slight variations are 
to be found between specimens from different localities, and it is possible that both the fornl 
described"by T. Scott under the name Paracalanus pygrnaeus from the Gulf of Guinea and 
Paracalan'tts dubia, described by me (1912, p. :330, pI. xv, figs. 1-5) froln the lllouth of the 
Rangoon River, will eventually have to be incorporated ,vith the aboye. Giesbrecht and 
Schmeil consider that T. Scott's form is identical but as it shows certain sUlall though definite 
differences from the Ceylon and Chilka Lake speciluens I prefer for the llloment to regard 
their' identity as doubtful. 

Genus ACROCALANUS Giesbrecht. 

Acrocalanus inermis Sewell. 

Acrocalanus inennis, Sewell, 1912, pp. 334:-336, pI. Xyj, fig~. 1-9. 

A.crocalanus similis, Sewell, 191-1, pp. 2] 1-213, pI. xyii~ figH. 3-G. 

Numerous examples of this species occur in the collection during the 1110nth of Thlarch. 
In my original description, based on speeimens obtained from the coast of lipper Burma, 

) stated that all five segments of the thorax were separate. I was, however, mistaken. 
This species agrees with other melnbers of the genus in having the first thoracic seglnent 
fused with the cephalon, and thoracic segments 4 and 5 fused together, though in lllost 
examples the line of demarcation between the segments can be clearly seen running aeros~ 
the dorsal aspect of the body. 

This species is of common occurrence throughout the littoral waters of the Bay of 
Bengal, and I have obtained examples frOln the Pearl Banks of Ceylon, the COi.1~t of 
Burma and from the Nicobar Islands. In the Chilka Lake collectioll it was unly obtained 
close to the entrance or in the outer channel, where the water had a density of l02H HIHl 

over. It is essentially a marine species. I have quite recently eXHluined nUlllcrous ex(ullple~ 
of this species from a brackish-water lake in Vedatan Island, lVlalay Archipelago. 

c 
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HETERARTHRANDRIA. 

Fanlily CENTROP AGIDAE. 

Genus ISlAS Boeck. 

Isias tropica, sp. nov. 

Plate XLIV fig. 1. 

The occurrence in this collection of what appears to be a new species of Isias is of con­
~iderable interest. Up to the present tinle this genus has been represented by a single 
species, I. clavipes Boeck, which appears to be restricted in its distribution to the North 
Atlantic Ocean and its offshoots) the North Sea and the Mediterranean. 

S? Total length 1'26 mm. 

The proportional lengths of the cephalothorax and abdomen are 47 : 21. The head and 
first .thoracic segment are separate: thoracic segnlents 4 and 5 are partially fused together 
but the line of demarcation between them can be detected. The posterior thoracic margin 
is rounded. 

The abdomen consists of three segnlents, having ,vith the furcal rami the following 
proportional lengths; 50: 21 : 29 : 38. The genital aperture is situated on a moderate 
projection on the ventral aspect of the 1st abdominal segment, 'and is protected laterally 
by a curved plate, the lIl,argins of which are armed ,vith three small backwardly directed 
spInes. The posterior Iuargins of all the abdominal segments are smooth and devoid of 
spines. The furcal rami are three and-a-half times as long as broad, and bear five apical 
setae, the second of which is the longest. The dorsal seta is short and spine-like. On the 
external nlargin, proxinlal to the point of origin of the fifth apical seta, the furca is armed 
with a transverse row of slnall needle-like spines. 

The 1st antennae reach back to the 2nd abdominal segnlent. Each consists of 
twenty-two joints, segnlents 8 and 9, 11 and 12, and 24 and 25 being respectively fused 
together. The various joints have the following proportional lengths : 

Segments 1 2 3 4 5 6 7 8-9 10 11-12 13 14 15 16 17 18 19 20 21 22 23 24-25 
__________ ~--__ --_~ __ v~~~ ~~ 
34 20 8 7 9 9 9 20 10 26 22 22 26 28 28 32 32 24 24 24 28 30 

The first segnlent is arnled with a long curved spine that projects as far as the distal margin 
of the second segnlen t. 

The 2nd antennae, mouth-parts and s,vimming legs reseluble those of Isias clavipes 
Boeck. 

Of the 5th pair of legs each consists of a two-jointed exopod and a rudimentary endopod 
that is fused with the 2nd basal segment. The first joint of the exopod consists of two 
segnlents (exopod 1 and 2) that are fused together and on its inner margin distally, from that 
part of the joint that corresponds to exopod 2, arises a stout, slightly-curved spine that is 
finely serrated along both margins. The terminal joint of the exopod bears two marginal 
spines and an end-spine, and four delicate setae spring from its inner border. The endopod 
fornlS a conical projection that termjnates in a single seta. 
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The structure of the 5th pair of legs at once serves to separate this form from the only 
other species in the genus I. clavipes. In the Atlantic species this leg in the adult possesses 
an exopod in which all three segments are separate and the endopod is also articulated 
and not fused \vith the basal segment. Canu (1888, p. 236, pl. xviii, figs. 2 and 4) has 
pointed out that in the young immature stage of I. clavipes the exopod of the 5th leg consi::;ts 
of only two separate joints, but in this case it is segnlents 2 and 3 that have not yet separated, 
whereas in the present fonn, as I have pointed out above, it is the proximal two seglnents 
tha t are fused. 

d. The cephalothorax resembles that of the fenlale. 
The abdomen consists of five segments and the furcal ramI, which have the following 

proportional lengths :-
Abdomen 1 2 3 4 5 Furca. 

23 30 26 20 20 26 

This species differs from Isias clavipes in having no projecting process on the right 
side of the 3rd abdominal segment, but there is a sInall round projection crowned with slnall 
spines on the right side of the 2nd segment. 

The 1st antennae are asymnletrical, that on the right side being modified to fonn a 
grasping organ. 

The left antenna resembles that of the female, and consists of 22 separate joints, having 
t he following proportional lengths:-

Segements 1 2 3 4 5 6 7- 8-9 10 11-12 13 14 15 16 17 18 19 20 21 22 23 24.~.) 
'-v-J '-.--v--J '-v--J 

-18---15---6---4---6--6---7---1-4---8--~1-8--16 17 18 21 21 23 23 17 16 14 18 10 

As in the female, the first seglnent bears a curved spine on its anterior aspect. 

The right antenna forms a grasping organ, and the knee-joint is situated between seg­
ments 18 and 19. Segments 7 and 8 are fused together and distal to the knee-joint are three 
separate joints consisting respectively of seglnents 19-21, 22-23 and 24-25. The various 
joints of the antenna have the following proportional lengths :-

Segments 1 2 3 4 5 6 7-8 9 10 11 12 13 14 15 1<3 17 IS 19-21 22-23 24-23 
"--.---.1 "---,---.1 "--"'.-........' 

19 17 8 7 7 8 11 7 8 8 7 12 18 22 25 19 36 53 40 13 

According to Giesbrecht (1892, p. 327) In Isias clavipes the portion of the gr(lsping 
antenna beyond the knee-joint is <3qual to the conlbinecllengths of seglnents 15-18 and the 
same holds good for the present species. Seglnents 13 to 17 are expanded and swollen 
and segments 15 and 16 each bear a slender spine on the anterior border near the Iniddle 
of their length: segnlent 16 also bea,rs near jts distal end a sickle-shaped spine that is fur­
nished on its posterior border with a row of fine needle-like spines; this spine extend~ di:::;tally 
as far as the articulation bet\veen segments 17 and 18. Seglnent 17 bears a lnarginall'ow of 
d~licate needle-like spines. Seglnent 18 is provided with a tooth-plate that extends along 
the proximal three-fourths of its length and terIninates distally in an upclu'Yed projectilH)' 
Segment 19 bears a tooth plate that is al'll1ed in its proxill1al half with needle-like Spilh.'~ 

but is quite smooth distally. 

The mouth-parts and swimnling legs closely reselubje those of [sias clavipes. 
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The 5th pair of legs are aSYlnmetricaI. In each the exopod consists of two-segments 
and the endopod is fused with the 2nd basal joint, forming a projecting process. On the 
right side, the 2nd basal joint bears a small spine near its distal external angle and the conical 
process on its inner nlargin, which I take to be the rudiment of the endopod, terminates in a 
single slnull seta. The 1st joint of the exopod bears a single nlarginal spine, and the 2nd 
joint bears three marginal spines and an end-spine, and its distal end is somewhat expanded. 
On the left side, the 2nd basal joint is produced internally to a rounded point which bears 
two recurved cla"\Ys, and distally its inner margin is produced i?- an elongate process that 
represents the endopod. The exopod is two-jointed; the proxImal joint bears a single mar­
ginal spine, and the distal joint is elongate and slender and bears on its outer margin four 
setae, of \vhich the distal pair arc the longer; its apex is bilobed. 

Exalnples of Isias t1'opica \vere taken at three different stations, viz., stations E, 15 and 
48, and in each case it \vas associated \vith a distinctly nlarine type of fauna. The period of 
the year during which it occurs in the collection is from February to April and in consequence 
it appears probable that the species"is, like Isias clavipes, an inhabitant of the littoral zone 
and was bought in to the lake by the inflowing sea-"water; if this be so, further research 
should reveal its presence along the coasts of the Bay of Bengal. 

Fanlily DIAPTOMIDAE. 

Genus PSEUDODIAPTOMUS Herrick. 

This genus is one of the most characteristic inhabitants of the estuarine waters 
of tropical and sub-tropical rivers. It is therefore not surprising that it is represented by 
several species in the Chilka Lake, which at its northern end is connected \vith the Mahanaddi 
River. 

No less than six species are present, namely, Pseudodiapt01nus serricaudatus (T. Scott), 
P. hickll~ani Sewell, P. bingha11~i Se"well, P. lobipes Gurney, P. annandalei Sewell and P. 
tollingeri Sewell. Up to the present time these last two species are known only from this 
locality. 

The species of this genus appear to fall into two groups, characterised by the relative 
length of the terminal spine on the 5th leg of the female :-

In group 1 these spines are all of approxinlately equal length and are, in comparison 
wi.th the length of the leg itself, short. In the present collection examples Of 
this group are Pseudodiapto1nus serricaudatus (T. Scot~) and P. hickmani Sewell: 
\vith these \ve must include Pseudodiaptornus salinus Giesbrecht (1896, p. 322, 
plo vi, figs. 23-28), P. stuhlmanni (Poppe and Mrazek, 1895, p. 125, pI. i, 
figs. 1-9) and P. clevei A. Scott (1909, p. 116, pI. xxxvii, figs. 1-8). All these 
species seem to have a distinct tendency to\vards a pureiy marine habitat. 

In group 2 we find that one of the spines on the tenninal segluent of the 5th leg is 
luuch longer than the others and is nearly equal in length to the whole limb. 
In this group are Pseudocliaptomus lobipes Gurney, P. binghami Sewell, P. annan­
dalei Sewell, and P. iollingeri Se\vell from the Chilka Lake, and with these we 
nlust group Pseudodiaptomtts richardi, P. acuta and P. gracilis, described by 
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Dahl (1894) frolll the estuarine waters of the Amazon River, P. forbesi (Poppe 
and Richard, 1889, p. 396, pI. x) from fresh water of the 'Vhangpoo River 
and from Lake Sitai and the neighbouring sea, and P. aurivilii Cleve (1901, 
p. 48, pI. vi, fig. 11-22 and pI. vii, fig. 1-2) from the lVlalay A.rchipelago. III 
the lllajority of the menlbers of this group the habitat tends to be brackish 
or even fresh water though the last-named species appears to be an exception.! 

Poppe and Mrazek (1894, p. 126) have called attention to an interesting modification 
that is present. in the outer seta of the third last segu1.ent of the 1st antennae of the feluale 
and the unmodified antenna of the Inale in PseudodiaptOJnus serricaudatus, P. stuhlmanni 
and P. hessei and Mrazek (1901, p. 14) has found the same in P. richard-i. In all these 
examples the seta is considerably thickened and elongated and bears along the llliddle of its 
length a number of fine teeth fornling a comb. I have found this modification to be present 
in PseudodiaptOJnus hicklnani, but in P. annandalei, P. binghalni and P. lobipes I have been 
unab~e to detect any such structure. 

\Villiams (1906, p. 641, figs. 1-7) has described a species PseudodiaptOJnus co)'onatus 
from both Ralt and brackish water in Narragansett Bay, U. S. A. This fOfln exhibits 
.several points of difference from other members of the genus both as regards the seglnents 
of the 1st antenna and in the segmentation of the body. It would Seelll prob.able that it 
should be referred to a separate genus. 

Pseudodiaptomus serricaudatus (T. Scott.) 

Heterocalanus se}')'icaudatus, T. Scott, 189-1, p. 39, pI. ii, figs. 4:3-48 and pI. iii. figs. 1-7. 

Schmackeria serricaudatlls, Poppe and l\lnlzek, 1895, p. 127. 

Pseudodiaptomus serricctudatus, Giesbrecht and Scluneil, 1896, p. 66. 

Pse71d(ldwptrnn1l8 fJerric(!/(datlls, A. Scott, 1902, p. 4.0-1, pI. i, fig. 6. 

Pseudodirjptmnus serricalldatlls, Cleye, 1903, p. 368. 

PseudodirlptomU$ serric(wdatlls, TholllFSJl1 and A. Scott, 1903, p. :3,1.8. 

Pseudod~aptomus serricClwZatlls, Cle,'e, 1904:, p. 196. 

Pseudodictptonws scrJ'icaudatu8, Tollinger, 1911, p. 177. 
Pseudodiaptomw;~ serricaudatlls, Sewell, 1914, p. 226. 

This species, which was first described by T. Scott froln the Gulf of (luinea antI the 
West Coast of Africa, has now been recorded from South Africa, the Gulf of Suez, t.he 'Vest 
Coast of India and the Pearl banks of Ceylon, and its occurrence in this collection increases 
its known range eastward to the Bay of Bengal. 

T. Scott renlarks that this species " seClllS capable of existing under varied conditions 
·as regards the density of the water, having been obtained in water varying in specific grLlyit.y· 
from 1·02511 to 1·00870." Its occurrence in the Gulf of Suez, on the Pearl banks of Ct"'~dl)}l 
.and around Cape Colony SeeIllS to indicate that it is on the whole a lnarine rather than a 
brackish -water fornl. 

1 I have unfortunately been unable to refer to the original description of Pselldqdi((ptoIll1l8lt(',~8('i (~ll'Iizl'k) hut. judging 

irom the short description given by Giesbrecht and Bchmeil (1898, p. 65), it would appeal' to hdong to rI'OIlP~. I t~ 

habitat in th~ Congo estuary would agree with this. 
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T. Scott (1894) in his original description states that the right antenna of the male 
reselllbies that of the Pontellidae and he figures it as consisting of four separate segnlents. 
Giesbrecht and Schmeil (1896) also describe the tenninal portion, distal to the knee-joint, 
as consisting of four segments, but in the specinlen fronl t~le Chilka Lake the ternlinal three 
joints, consisting of segnlents 22 to 25, ,vere fused into one, so that the end portion of the 
antenna consisted of only two joints as in other nlenlbers of the genus. 

A single specimen (6') ,vas obtained at station 91 in the month of March: the density 
of the water in which it was living was 1·02825, and the locality ,vas near the entrance channel 0 

It had undoubtedly been s'\vept into the lake by inflowing currents. 

Pseudodiaptomus hickmani Sewell. 

Pseudodiaptornus lzwkmani, Sewell, 1912, p. 36c1, rl. xxii, figs. 1-7. 

Numerous examples of this species were present in the collection at stations A, B, G 
48, 106, 133, 136, 165 and 166, and during the months of March, September, and November 
many of the fe111ales 'were bearing egg-sacs. These specimens were on the whole slightly 
smaller than those obtained by nle fronl the coast of Burma, Ineasuring in length only 1·26 

mm. as conlpared with 1·37 nlill. 
Like Pseudodiaptomus serricaudatus (T. Scott), P. hessei Mrazek and P. stuhlrnani 

Poppe and Mrazek, the present species possesses a conlb-like nlodified seta on the third last 
j oint of the antenna. 

Pseudodiaptomus lobipes Gurney. 

(Plate XLV, fig. 1.) 

Psezulodiaptomus lobipes, Gurney, 1907, p. 27, pI. i, figs. 3-5. 

Pseudodiaptomus lobipes, Tollinger, 1911, p. 178. 

This species was described by Gurney from specimens obtained from tanks in Calcutta. 
Nunlerous exall1ples of both sexes were obtained at stations 133 and 137 in September, when 
the density of the water in the lake ,vas at its lo,vest: at the rornler station some or the 
females were bearing egg-sacs. 

It seems highly probable that these specim~ns had been brought into the lake by the. 
flood waters of the Mahanaddi River. 

Pseudodiaptomus binghami 8eweJl. 

(Plate XLV, fig. 2.) 

Pseudodiaptomus bh1ghami, Sewell, 1912, pp. 337-8, pI. xvii, figs. 8-1l. 

Pseudodiapt011lU8 binglwmi, Sewell, 1919. pp. 7-9. 

This species was first described by me fronl a single specimen (~) obtained from the 
Rangoon River estuary. NUlnerous examples of both sexes occur in the present collection 
at stations C, 70, 134 and 137 ; anlong those obtained at the first of these stations in the 
month of December were several ovigerous feillales. 

Pseudodiaptorli/u~ bingha1J~i and P. lobipes are very closely related to each other, and, as 
regards the nlales, the resemblance is so close that the greatest care has to be exercised in 
detennining the specific identity. 



1924.J Fauna of the Ohilka Lake: Crustacea Oopepoda. 787 

~. The females agree very closely both in bodily shape and in size, but P. binghan~i 
can always be recognised at once by the presence of a dilated middle seta (s~ta 3) on the 
distal border of the furcal ramus. . 

The 1st antennae show considerable agremnent in the proportional lengths of the various 
segments, and I give belo·w measurements frOln these two species for the purpose of com-

parison :-
Segments 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 

P. binglzarni 78 30 19 2S 28 :3n 22 22 28 39 4S 50 .39 62 64 62 53 56 59 67 78 

P. lobipes 84 40 16 28 28 36 24 24 :32 4.0 48 52 60 60 64 64 56 60 60 68 SO 

The 5th pair of legs show a distinct difference. In P. bing/tcuni the proxinlal joint of 
,the exopod is produced at the distal end of its inner border in a sl11all spinous process: in 
P. lobipes on the other hand at this point the joint bears a flat oval lamella that is hinged 

to the segment. 
c!. The resemblance between the Inales of these two species is even closer. 
The proportional lengths of the joints of the grasping antenna are as follo'ws:-

Segments. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20·21 
"--v--I "--"'.--1 

P. binqhami 82 55 20 17 17 19 20 31 27 21 21 31 62 6S 75 62 103 103 171 

P. lobipes 80 55 20 15 20 15 18 37 35 25 25 30 70 70 75 60 95 90 185 

There is a slight difference in the size of the teeth on the proximal part of the tooth­
plate on segnlent 19: in Pseudodiaptomus binghami these are straight and needle-like, 
'whereas in P. lobipes they are curved and claw-like. 

The 5th pair of legs are also very silnilar in these species: ahnost the only points of 
difference being (1) that in PseudodiaptOJnus binghami the tel'lninal joint of the right leg is 
broadly oval, whereas in P. lobipes it is long and narrow, and (2) the Iniddle joint of the 
exopod of the left leg is oval and bears a slnal1 rounded projection on its inner Inargin in 
P. bingha1ni, 'whereas in P. lobilJes it is pyrifornl in shape. 

In neither species does the male show any differentiation of the Hilddle ftncal seta. 

Pseudodiaptomus annandalei Sewell. 

(Plate XLIV, fig. 2.) 

Pseudodiapt01nllS annandolei. Sewell, HH9. pp. 5-7, pI. x, fig. 9. 

This species was present in cOlnparatively large llulllbers at stations B, C, I~, 75, 126, 

133, 139, 165, 166. 
I have already (loc. ci~.) published a description of this species but I take t,llis oppor .. 

tunity of figuring the whole anilnal and certain of its appendages. 
Several females obtained during the lllonths of IHarch, Septelllber and N oveluber were 

·ovigerous. 

Pseudodiaptomus tolIingeri Sewell. 

(Plate XLV, fig. 3.) 

Pseudod~aptomus tollingeri, Sewell, 1919, pp. 2-tt, pl. x, fig. 8. 

Examples of this species were obtained at stations I{ and 128. I have also obtained 
-examples from Port Canning, Lower Bengal. 
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Genus DIAPTOMUS 'Vestwood. 

The genus Diaptmnus is essentially a fresh·w·ater one, and it is interesting to note that 
all the species found in the Chilka Lake ,vere collected at two stations only, 133 and 137. 
The tinle of year when these particular tow-nettings were taken ,vas the 1110nth of September 
when the density of the water' in the lake is at its 10,Yest. It is clear that all the specimens 
had been carried in by the monsoon floods. All five of the species present have already 
been recorded fronl Chakradharpur by Gurney (1907) and Diaptomus blanci de Guerne and 
Richard appears to be ,videly distributed throughout Central Asia. 

Diaptomus blanci de Guerne and Richard. 

Diaptomus blanci, de Guerne and Richard, 1896, pp. 53-56, 5 text-figures. 

Diaptonws blanci, Giesbrecht and Schmeil, 1898, p. 87. 
Diaptonws blrlllCl, v. Douwe, 1903, p. 687. 

Diapt01nllS blanci, Gurney, 1907, p. 29. 

DiaptoJnlls blanci, Tollinger, 1911, p. 112. 
Diaptmnus blanci, Gurney, 1921 (a), p. 841. 

This species is widely distributed throughout Central Asia and has been recorded froln 
Turkestan, l\Iesopotall1ia and India. A fe,v exall1ples were obtained at stations. 133 and 
137. 

Diaptomus cinctus Gurney. 

(Plate XLV, fig. 4.) 

Diaptomus C/IICtus, Gurney, 1907, p. 29, p. i, figs. 11, 12. 

Diaptomus cinetus, Tollinger, 1911, p. 109. 

Several exanlples "Tere taken at station 137. Gurney's original description of this 
species is very brief and he gives no figures of the male. I therefore take this opportunity 
of illustrating the grasping antenna and the fifth pair of legs. 

niaptomus contortus Gurney. 

(Plate XLV, fig. 5.) 

DiaptmnHs contortus, Gurney, 1907, p. 28, figs. 9, 10. 
Diaptomus contortus, Tollinger, 1911, p. 110. 

Examples of both sexes ,vere obtained at station 137. As Gurney gives no figure of 
the male or its appendages, I take this opportunity of figuring the grasping antenna and 
5th pair of legs in this sex. 

Diaptomus pulcher Gurney. 

n;aptomus pulcher, Gurney, 1907, pp. 29, 30, figs. 13-17. 
Diaptomus pulcher, Tollinger, 1911, p. 47. 

Examples were obtained at station 137. 

Diaptomus strigilipes Gurney. 
lJi(~]Jtomus strigdipes, Gurney, 1907, p. 30, figs. 18-20. 
Diaptomus strigilipes, Tollinger, 1911, p. Ill. 

A few example8 were obtained at station 137. 
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Family PONTELLIDAE. 

Genus LABIDOCERA Lubbock. 

Labidocera pavo Giesbrecht. 

Labidoctra pavo, Giesbrecht, 1889, p. 27. 

Labidocera pavo, Giesbrecht, 1892, p. 282. 

Labidocera pavo, Giesbrecht, 1893, p. 446, pI. xxv, fig. 34, and pI. xli~ figs. 18 and 38. 
Labidocera pat'o, Cleve, 1901, p. 7. 

Labidocera pavo, Thompson and A. Scott, 1903, p. 251. 
Labidocera pavo, Cleve, 1903, p. 364. 

Labidocera pavo, Giesbrecht and Schmeil, 1898, p. 138. 

Labidocera pat'o, Sewell, 1914, pp. 234-236, pI. xxi, figs. 1-3. 

Numerous examples were obtained during the months of January to April, July and 
September at stations D, E, F, G, H, I, 15, 92, 100, 101, 142. In some of the tow-nettings 
in February and April large numbers of immature forms were present and it appears certain 
that this species, which hitherto has only been recorded from true nlarine areas~ nalnely, 
the African Coast, Red Sea, Ceylon Pearl Banks, and IVlalay Archipelago, \yas not only liying 
in, but was actually breeding in the brackish water of the lake. 

The total length of mature individuals of both sexes is considerably less than ill exanlples 
taken in the open sea; probably this decrease in size is correlated with the lower density 
of the water. 

Faluily ACARTIIDAE. 

Genus ACARTIA Dana. 

Acartia spinicauda Giesbrecht. 

Acartia spinicauda. Giesbrecht, 1889, p. 25. 
Acartia spinicauda, Giesbrccht. 1893. p. 5(8. pI. xxx. figs. 16. 21. and 35 and pI. xli i. figs. 4 

and 11. 

Acartia sp~'¥lic({uda, Clevc, H~Ol. p. 4. 

Acal'tia spin1'cauda, Cleve, 1903. p. 355 

Acartia 8p~nicauda, Carl, 1907, p. 17. 

Aca1'tia spinicaud((~ Giesbrecht and Schmeil, 1£:08. p. 1;)0. 

Ac((rtia spinicauda, A. Scott, 19~9, p. 188. 

Acartw spinicauda, Sewell, 1912, pp. 31G and 377. 

Acartia sph~icauda, SewelL 1914, p. 2·11. 

As the above list of references shows this species is \yidely distributed and hn~ n(n, b\!t'll 

recorded froln.the Pacific Ocean, the l\lalay Ar<:hipelago, the Burnw Const. the Penrl nnnk~ 
of Ceylon and the Arabian Sea. It is therefore not surprising tha t a few eXHlnple~ should he 
found in the present collection. Exanlples were obtained at Rtn tiOllS 8. 53 and 100. 

n 
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Acartia centrura Giesbrecht. 

AcaJ'tia cen{J'u)'({, Giesbrecht, 1889, p. 25. 

Ac((rtia centnlJ'a Giesbrecht, 1889, p. 282. 
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Acortl(l centru}'((, Giesbrecht, 1893, p. G08, 1'1. xxx, figs. 26 and 31 and pI. xliiI fiQ"s. 9 and 16. 

Acartia centrll}'((, Giesbrecht and Schmeil, 1898, p. 155. 

Acadi({ cen{ruJ'a. Thompson and A. Scott, 1903, p. 25-1-. 

Acarti({ centrllm, v. Breemen, 1908. p. 159, figs. 177. 

Ar((rf'la rentl'u},(l, Sewel1, 19] ~~, p. 340. 

AC((J'ti~t centruJ'((, Sewell, 1914, p. 240. 

This species is also one of wide distribution and has now been recorded from the Atlantic 
Ocean, the Red Sea, and the Pearl Banks of Ceylon. I ts occurrence in the present collection 
carries its range eastward into the Bay of Bengal. 

Specimens were obtained at stations 84, 92 and 101. 

As I have previously pointed out (1913, p. 340) examples from the Chilka Lake are 
slualler than those taken at sea. Giesbrecht gives the length of examples from the Red 
Sea as ~ 1'20-1'24 mnl. and 3 1'03 mm. Examples from the Chilka Lake measured ~ 1'13 
and cs- 1'028 mm. Associated with this decrease in size \vhich is doubtless correlated with 
the lowered salinity of the water, there is a marked reduction in the size of the spines on the 
posterior thoracic margin and on the posterior borders of the abdominal segments. 

Acartia southwelli Sewell. 

(Plate XLV, fig. 6.) 

Acadia soltthwelli, Sewell, 1914, pp. 244-2"15, pI. xix, figs. 8-9. 

This species ,vas originally described by me from specimens obtained on the Pearl Banks 
of Ceylon, and numerous exaluples occur in the Chilka Lake collection at stations D, F, I, 
1\1,2,8,15,34,53,90,92,142, 143-B, 145 and 148. During the month of l\larch it was found 
near the outer channel or at the entrance to the lake, where the 'water is salt; during the 
remainder ?f the year its area of distribution is limited to the south end of the Jake, where 
the water never under normal eonditions becomes fresh, and at the time the collections 
,vere made had a density of about 1'006. This species appears to possess a very considerable 
power of adaptation and correlated with the alteration of density of the ,vater in which it 
'was living is a change in size, for specimens taken from the lake measure in length 0'726 mnl. 
(~) and 0'712 mm. (3), whereas examples from Ceylon measured 0'80 mm. (~) and 0'75 

mm. (3). Other examples of the same species have been obtained from Oochin Harbour 
on the West Coast of India. 

Acart1'a southwelli is very closely related to, though apparently quite distinct from, 
Acartia ensifera . Brady, Acart1'a bijilosa Giesbrecht, Acartia denticornis Brady, Acartia pltt-
1nosa T. Scott and Acartia simplex G. O. Sars. 

Acartia chilkaensis Sewell. 

Acartia chilkaensis, Sewell, 1919, pp. 9-10, pI. ix, figs. 1-5. 

This species ,vas particularly ,veIl represented in the collection and examples ,vere 
obtained at stations B, 103, ] 08, 126, 133, 136, 139, 140, 152, 157, 164, 165 and 166. Its 
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distribution in the lake is peculiarly interesting in that it seems to be confined entirely to 
fresh water. It first occurred in the collection in September and from then on to 
December it is obtained throughout the northern end. It appears never to penetrate to 
the southern end of the lake where the water is brackish, but during Septelnber examples 
are swept out with the outfiowing current and occur in the outer channel. One can only 
conclude that it is a true fresh-water fornl. 

Genus ACARTIELLA Sewell. 

Acartiella major Sewell. 

(Plate XLVI, fig. 1.) 

Acartiella major, Sewell, 1919. PI'. 13-13, pI. lX, fig. 8 and 1'1. x, figs. 2, 3 and 6. 

Examples of this species were obtained at stations B, lVI, 103, 106, 108, 126, 136, 139, 

142, 145, 148, 152, 157, 164, 165 and 166. The species appears to be widely distributed 
throughout the lake during the months of September-December, and is ,found in both 
fresh and brackish water. At several stations during the months of Septelnber and N ovem­
ber many of the females ,vere bearing spermatophores attached to the yentral aspect of 
the genital segment: it seems clear that the species breeds in the lake. 

Acartiella minor Sewell. 

(Plate XLVI, fig. 2.) 

Acarttella millor, Se"'e'll, 1919, pp. 15-17. pl. ix. fig. 6 and pI. x. fig. 7. 

Examples ,vere obtained at stations B, 101, 103, 126, 136, 137, 152, 157, 163 and 166. 

The distribution of this species in the lake is the sanle as that of Acartiella major and as 
a rule they ,vere obtained together. 

CYCLOPOIDA. 

GNATHOSTOMA. 

Family OITHONIDAE. 

Genus OITHONA Baird. 

Oithona nana Giesbrecht. 

Oithona helgolrmrlica, Claus, 186:3, p. 105, pI. xi, 1ig~. 11-13. 

Oithol1a nana, Giesbrecht, 1898. p. G:)8, rl. iy. fig. ~, pI. xxxi\'. figs. 10: 11: 20.2-1-26. 34. :F) and 

42, and pI. xliy, figs. 2, 4: and 6. 

Oifhona non({, Cleve, ] 901, p. 7. 

Oithona nana, Thompson and A. Scott" 1903, p. 2~5. 
01'thona nana, Cleve, ]904, p. ]9:2. 

O~t1lOn(( nana, Ckve, 1905, p. 19:3. 

Odhona nann, Esterly, 1905, p. ?09. 

O~tl.ona nana, Norman and Scott, 1 flOG, r. lSfl, 

Oithona nano. \Volfenden, 1906, p. lOJ:~. 
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Oithol/(t nana, v. Breemen, 1908, p. 170, fig. 186. 
OitllOna nana, Steuer, 1910 (a), p. 7. 

OitllOna nana, Steuer, 1910 (b), p. 28. 
Oithona nana, Farran, ] 9] 3, p. 186. 

OitllOna nana, Rosendorn, 1917, p. 40, 4: text-figures. 
Oithona nana, Friichtl, 1920, p. 29. 

This species is widely distributed throughout the ,vorld. 
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NUll1erOUS exall1ples were obtained at stations 1\1, 65, 7-8, 84, 90, 92, 142, 143 B, 145, 
1-:18, 152, 164, 165 and 166. During l\larch it is found in or near the entrance to the 1ake 
and in the later months of the year, September and Novenlber, it still can be found persist­
ing at the southern brackish end of the lake. 

Oithona brevicornis Giesbrecht. 

(Plate XLVI, fig. 3.) 

Oithona brevicornis, Giesbrecht, 1893, p. 546, pI. xxxiv, figs. 6, 7. 

Oithona brevicornis, Cleve, 1901, p. 7. 

OitllOna brevicornis, Cleve. 1903, p. 365. 
Oiflwna brevicornis, Rosendorn, 1917, p. 34, 7 text-figures. 

This species appears to be widely distributed and has now been recorded from the 
Pacific Ocean, the l\lalay Archipelago, the Arabian Sea, and the South Atlantic Ocean. I 
have also examined specimens fronl a brackish-water lake in Verlaten Island in the Sunda 
Straits. 

Nunlerous examples occurred in this collection at stations D, I, 2, 8, 15,34,53, 61, 62, 
65~ 78, 94, 100, 101, 142 and 145. As is the case with the preceding species, this form 
occurs in the outer channel in l\larch, ,vhen a strong inflowing current of sea-water is 
pouring into the 1ake, and for the rest of the year it appears to be confined to the brackish 
water at the southern end. 

Family CYCLOPINIDAE. 

Genus CYCLOPINA. 

Cyclopina intennedia, sp. nov. 

(Plate XLVII, fig. 1.) 
'~. Total length 0'51 mn1. 
The proportional lengths of the anterior and posterior regions of the body are 22 : 15. 
The head and first thoracic segnlent are separate: the forehead is broadly rounded. 
The body is oval in shape, and its greatest width is about the middle of its length. 
The abdomen tapers slightly towards the posterior end; it consists of four segments 

of which the first is equal in length to the combined lengths of the three following segments. 
The anterior region of the genital segment shows several grooves, giving one the impression 
that it consists of several segments which have become fused. The furcal rami are slightly 
divergent: they are equal in length to the anal segment and bear four distal setae, of which 
the second and third are the longest, and the 5th seta arises from the external border about 
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one-third ot the length of the joint from the distal end. The proportional lengths of the 
abdominal segments and furcal rami are as follows :-

Abdomen 1 2 3 4- Furca. 
2.3 9 6 10 10 x .5 

The first antennae reach back nearly to the posterior margin of the cephaloD. 
Each is composed of fifteen joints having the following proportional lengths :-

Segnlent~ 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 
~ '-r-./ '---y---' '-v--l "----y----J '--~ 

20 14 18 3 5 18 13 6 25 8 8 9 8 8 10 

The seccnd antenna consists of a single branch of four segments, of which the third is 
the shortest. 

The mouth-parts closely resemble those of other members of the genus. 
The first s\vimming leg is of the usual type. The exopod and endopod are each 

composed of three segments and the exopod is considerably the longer of the two. The 
distal segment of the exopod is larger than the two preceding segments and is nearly 
circular in outline. 

The fifth pair ~f legs closely resembles the corresponding appendage in the genus 
Euryte. It consists of a basal portion of two segments and a terminal joint, that is 
approximately three times as long as broad. The second basal joint bears a single margi­
nal seta. The distal segment bears three spines, as in Cyclopina euacantha Sars. One 
of these arises from the external margin a little beyond the middle of its length; the other 
two arise from the distal horder and between them arises a delicate seta; the inner spine 
is the larger and stouter of the two. The inner border of the segment bears nunlerous 
short spinules throughout its distal two-thirds. 

Several examples were ovigerous, bearing two small ovisacs each containing 3--1 ova. 
CS. Total length 04'0 mm. 
The proportional lengths of anterior and posterior regions of the body are 17 : 12. 

The abdomen consi~ts of five segments, having \vith the furcal ran1i the following pro­
portional lengths:-

Abdomen 2 3 4 .5 Furca. 
23 18 10 8 14 13 

The genital segluent is dilated and its posterior ventral border IS slightly produced 
and is armed with three setae. 

The first antenna is modified to form a grasping organ on each side of the middle line. 
It appears to consist of fifteen segments. The middle portion of the appendage is slightly 
swollen and the terminal part beyond the knee-joint consists of two ill1perfectly-divided 

segments. 
The second antennae, mouth parts and the first four pairs of swiulnling feet reseluble 

the corresponding appendages in the female. 
The fifth pair of legs are, however, somewhat different. In general fOl'll} they 

resemble those of the female, but the spine arising from the outer Inargin i~ slnaller. and 
,the inner distal spine is longer and more slender. 

Examples of this species were obtained at stations B, 133 and IG6. 
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Cyclopina longifurca,t sp. nov. 

(Plate XL "VII, fig. 2.) 
9. Total length 0'59 mm. 
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The proportional lengths of cephalothorax and abdomen are 25 : 19.. . 
The body is robust and in general appearance closely resembles the precedIng speCIes .. 

The posterio; region of the body is slightly tapered. 
The abdolllen consists of four segments having ,yith the furcal rami the followi~g 

proportional lengths :-
Abdomen 1 2 :j 4 FUl'ca. 

29 11 7 15 19x5 

In this form the furcal rami are distinctly longer than the preceding anal segment and 
are nearly four times as long as broad. The furcal setae are similar to those of Oyclopina 
intennedi(( but the marginal seta appears to arise nearer to the middle of the length of the 
ranllis. 

The first antenna consists of fifteen joints, having the follo"wing-proportionallengths :-
Segment.s 1 2 3 4 5 6 7 8 9 10 11 12 13 14- 15 16 17 18 19 20 21 22 23 2425 

'-v---I ~ ~ '-"v--./ \..---v---I ~ 

20 11 16 3 4 12 11 6 21 8 7 9 6 6 9 

The first antenna reaches back to the posterior margin of the cephalic region. 
The second antenna consists of four joints, of which the t,yO terminal ones are 

equal in length. The basal joint is by far the longest and bears a ro,v of minute spinules 
on its posterior margin. 

The mouth-parts and first four pairs of swimming legs agree closely ,vith the correspond­
ing appendages in Oyclopina intennedia. 

The fifth pair of swimming legs consist of a basal portion that bears a single external 
seta and a single free segment, that is short and broad. This dista] joint bears on its outer 
margin a single stout spine and on its distal border a pair of spines ,vith an intervening seta 
between them. Of these two spines the outer is much the larger. The inner border of 
the seginent is arrned w"ith a few small spinules. 

Several ovigerous females were found, each carrying a pair of ovisacs. Each egg-sac 
contained 11-12 ova. No males corresponding to this form wer.e identifie~. 

These examples vvere obtained at stations C and 128. 
At first sight these two species of Oyclopina are liable to be confused vvith each other. 

Although Oyclopina longijurca is slightly the larger, the difference is so small as to be no 
guide to their separation; and in the general shape of the body, the proportions of the various 
parts and the length and segmentation of the first antennae the two species are identical. 

A careful examination sho\vs, however, that there are certain definite differences, \vhich 
I give below :-

(1) The second antenna in Oyclopina intermecl?:a has the distal tw"o segments of 
unequal length, the third joint being much shorter than the distal one, 
whereas in O. longijurca the two joints are equal. 

lThis name was gi'/en, and printed on t,he plate, before Sars's reference t.o a" Gyclopin'L longi/llrca" (Grust. Norway, 
Vol. VI, p. II) was noticed. The latter is a mere nomen nudum and was, moreover, applied to speoimens which have 
l'OeIl lost; 1 have thought it best to leave my own name as it was printed on the plate. Less confusion will probably be 
c~tl1!led by this cour8e than by changing the name now. It is impossible to say whether my specimens belong to" the 
s<>.me species as that named, but not described by Sars, and in any case his name has no valency. 
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(2) In the fifth pair of legs in C. intermedia the free segment is long and narro,Y, and 
of the three spines the inner distal one is the largest; in O. longifurca the 
segment is short and broad and the outer distal spine is the largest. 

(3) The furcal rami in C. intennedia are as long as the anal segment of the abdomen 
and are only 2-! times as long as ,vide; whereas in O. longiful'ca the furcal 
rami are longer than the anal segment and are nearly four tilnes as long 
as wide. 

Including the t,yO species described above the genus Cyclopina now conlprises eleven 
species and its distribution ranges all over the world. 

These different species exhibit inter se very considerable differences in structure, both 
as regard the segmentation of the first antenna and the character of the fifth leg in the 
female. In the dosely-related genus Cyclops, using the term in its widest sense, the 
number of segment/; present in the first antenna differs considerably in different groups 
of species, and exhibits a tendency to decrease owing to fusion. The members of the 
genus Oyclopina show an exactly similar tendency, as is illustrated belo,Y :-

Species. )l:11l1 her of antenn'l.l segments. 

Cyclopina longicaudata T. Scott 

Cyclopina elegans T. Scott 

Cyclopina euacantha Sars 

Cyclopina longicornis Boeck 

Cyclopina belgica Giesbrecht 

Cyclopina pnsilla Sars 

C.ljclopina intennerlia, sp. nov ... . 

Cyclopina longi/urca, sp. nov ... . 

Cyclopina schneideri T. Scott 

Cyclopina gractlis Claus 

Cyclopina pygmaea S:l1'8 

... } 

... 

. .. } 

. .. 

... } 

... 

:2G 

:W 

10 

18 

17 

15 

l::! 

1U 

The two Indian species have only fifteen joints in the antenna and the arrangelncnt 
and mode of fusion of the segments appears to place these species in close relationship to and 
intermediate between Oyclopina euacantlta Sars and O. schneideri T. Scott. In the table 
below I give the various antennal joints in these species and. indicate the luanner in which 
fusion has taken place :-

Cyclopin'l euacanlha 1 2 3 4: 5 
,.. 

7 8 9 10 II 12 13 14 15 16 Ii 18 l\) l' 

} ! I 
'-v-' 

I I I '-v-' 

I 

'---~ 
I I I I I \ Cyr:lopin'1, inlermedia I I I 

2 :3 4 5 6 7 8 n 10 11 1~ 13 1-1 15 
Cyclopin'l lonJiflirca 

I I I 
"--~ I "'--y---l I I \ I I 

I 
I I \ I I 

Cyclopina 8chneideri 1 2 :3 4: 5 (i 7 8 D In 11 l~ 

As regards the structure of the 5th pair of legs in the felnale the Indian spcl'i('~ agrce 
.closely with Oyclopina euacantha Sars. 

It is interesting to note that the two nearest allies of the 111l1inn fonll~ are ~pl'l'il)~ th,lt 

.are found in North Temperate and Arctic regions. 
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Family CYCLOPIDAE. 

Genus HALICYCLOPS. 

Halicyclops magniceps (Lilljeborg). 

Cyclops aequoreus, Fischer, 1860, p. 654, pI. xx, figs. 26-29. 

Cyclops aequoreus, Brady and Robertson, 1873, p. 127. 

Cyclops aefjuoreus, Brady, 1878, pp. 119-20, pI. xix, figs. 8-10. 

Cyclops aeqaoreus, Thomson, 1883, pp. 97-98, p1. xi, figs. 16-18. 

Cyclops aequoreus, Blanchard dnd Richard, 1891, p. 515. 

Cyclops aequoreus, Lilljeborg, 1902, p. 102, pI. vi, figs. 17-19. 

HallC1Jclops aequol'eus, Norman and Scott, 1906, p. 191. 

Cyclops aequoreus, l\1:arsh, 1910, p. 1106. 

Hrtlicyclops magm·ceps. Sars, UHS-18, pp. 29-$0, pI. XY. 
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This species has now been recorded from Europe, North America, Algeria, l\Iadeira and 

New Zealand. 
Examples occurred at Stations B, 34, 92, and 128. These agree closely with the descrip-

tion and figures given by previous authors. 

Halicyclops tenuispina, sp. nov. 

(PIa te XLVII, fig. 3.) 

Two examples of what appears to be a ne'Y species of lialicyclo'p8 ,vas obtained in the 
lake. Originally the genus included only a single species Halicyclops magn1:ceps Lilljeborg 
[= Cyclops aequoreus Fischer] but G. O. Sars (1905, p. 395, pI. xviii, figs. 135-149) has descri­
bed a second species, H. propinquus, from Chatham Island in the Pacific. 

The present specimens, "rhile agreeing ,yith the generic characters, yet show certain 
points of difference from both these forms and I therefore conclude that they represent a 
third and hitherto unknown species. 

¥ Total length, 0'69 mm. 
The proportional lengths of anterior and posterior regions of the body are 34 : 18. 
The body is moderately stout. The anterior region is oval, with its greatest width about 

the Iniddle of its length. The abdomen is slightly tapered and consists of four segments. 
The proportional lengths of the various segments are as follows :-

Abdomen 1 2 3 4 Furca. 
40 12 10 8 9 

The genital seglnent is produced on eitherside about the middle of its length in a short 
process. The furcal rami are about It times as long as wide. A marginal seta arises from 
the outer border about the middle of the furcal length : from the distal border four setae 
arise, of which the inner and outer are small; the 2nd seta is plumose, and is equal in length 
to the whole abdomen. A small seta arises from the dorsal aspect of the furca. 

The first antenna is short and reaches back to about two-thirds the length of the cephalic 
segment: it consists of six segments that have the following proportional lengths :-

Segment 1 234 5 6 
15 ~ 7 20 11 14 
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The 2nd antenna consists of three segments, of which the tenninal is twice as long as 
the preceding one. 

The mandible I was unfortunately unable to examine. 

The 1st maxilla consists of a toothplate bearing 3 (1 4) stout teeth and bears a slllaU 
palp as in the other members of the genus. 

The 2nd maxilla is stout, with a swollen basal segment and a distal portion conlposed 
of two smaller segments, the proximal of which bears a stout curved spine. 

The maxilliped consists of two joints as in Halicyclops 1nagniceps. 
The swimming legs each consist of a t\yo-jointed basal portion and three-jointed exopocl 

and endopod of approximately equal length. In all the appendages the marginal spines ot 
the exopod are club-shaped, but in {)ther respects closely resemble those of the other 
members of the genus. . 

In the 1st swimming leg, basall bears an inner seta; basal 2 bears an outer seta and a 
long inner spine; exopod 1 and 2 each bear a single marginal spine; exopod 3 bears three 
marginal spines and a terminal sp'ine and three setae on its inner border, the segment it­
self is short and broad. The distal segment of the endopod bears hvo spines and four setae. 

In the 2nd and 3rd swimming legs, exopods 1 and 2 each bear a marginal spine; and 
exopod 3 bears three marginal spines, a terminal spine and 5 setae. Endopod 3 bear~ 
3 spines and 5 setae. 

In the 4th swimming leg, exopod 1 bears a delicate, pointed spine, instead of the usual 
club-shaped one. Exopod 2 bears the usual marginal spine. Exopod 3 bears 2 marginal 
spines and a terminal spine, and on its inner border 5 setae. Endopod 3 bears 3 spine~ 
and 2 setae, which are very small. 

\Vith the exception of the seta arising from the proximal joints of the exopods all setae 
are plumose in their distal portiona only, the basal part being smooth. 

The 5th pair of legs differ very considerably from the corresponding appendage in either 
of the other two species. The basal portion is considerably produced and bears a slender 
seta. The distal segment is elongate oval in shape and bears 2 setae on the distal half of 
the outer border, 1 seta at the apex distally and a fourth on the inner border. The proxinlal 
three-quarters of the inner border is fringed with fine hairs. 

Genus CYCLOPS l\Hiller (ex parte). 

Cyclops bicolor Sal's. 

Cyclops bicolor, Sal'S, 1863, p. 44. 
Cyclops b~color, Schmeil, 1892, p. 118, pI. yi, figs. 6-13. 
Cyclops bicolor, Mrazek, 1893, p. 33. 
Cyclops bicoior, Lilljeborg, 1902, p. 78, pI. iv, figs. 22-28. 
Cyclops bicolor, v. Daday, 1904, p. 53. 
Cyclops bicolor, '\Volf, 1905, pp. 174, 298. 
Cyclops bicolor, v. Daday, 1907, p. 180. 
Cyclops bicolor, Marsh, 1910, p. 1102, pI. lxxx, figs. 7-9 and pI. lxxxi. figs. 1 and :2 
Cyclops bicolol', Sars, 1913-18, p. 56, pI. xxxiy. 
Oyclops bi~oZ.()1', Gurney, 19~1(a), p. 840. 

E 
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This species is ,videly distributed throughout the globe. Examples were obtained 
at stations L, 142 and 145: the first of these is a fresh-water pond on Barkuda Island 
the other two stations are in Rambha Bay at the south end of the lake, and the time of year 
was September-November. During these months the density of the water was at its 
lo,vest and never rose above 1'006. It seems probable that these specimens had been swept 
in to the lake during the monsoon rains. 

Cyclops buxtoni Gurney. 

Cyclops buxtoili, Gurney, 1921(a), p. 840, pI. i. 

This species was originally described from the Tigris River at Amara. Two examples­
both males-,vere obtained at station 128 in the Chilka Lake. 

Genus MESOCYCLOPS G. O. Sars. 

Mesocyclops obsoletus (Koch). 

Cyclops leuckarti, Claus, 1857, p. 35, pI. ii, figs. 13, 14. 
Cyclops leuckarti, Claus, 1863, p.l0!. 

Cyclops leuckarti, Sars, 1863, p. 269. 
Cyclops leuckarti, Schmeil, 1892, p. 57, pI. iii, figs. 1-8. 
Cyclops leuckarti, :Mrazek, 1893, p. 26. 
Cyclops leuckarti, Lilljeborg, 1902, p. 35, pI. ii, figs. 28-29. 
Cyclops leuckarti, v. Daday, 1904, p. 54. 
Cyclops leuckal'ti, Sars, 1904, p. 641. 
Oyclops leuckarti, V. Douwe, 1905, p. 681. 
Oyclops leuckarti, Wolf, 1905, pp. 151 and 230. 
Cyclops leuckarti, Gurney, 1906, p. 279. 
Cyclops leuclca'rti, Annandale, 1907, p. 4. 
Cyclops leuckarti, Apstein, 1907, p. 2~O. 

Cyclops leuckf lrti, v. Daday, 1907, p. 181. 
Oyclops lev'ckarti, Gurney, 1907, p. 31. 
Oyclopsleuckarti, Marsh, 1910, p. 1081, pI. lxxiv, figs. 4-11 and pI. lxxv, figs. 1-3. 
Cyclops leuckal'ti, Gurney, 1913, p. 231. 
lUesocyclops obsoletus, G. O. Sars, 1913-18, p. 58, pI. xxxv. 
Cyclops leuckarti, Gurney, 1921 (a), p. '840. 

Cyclops leuckarti, 'Villey, 1923, p. 8. 

This species is of world-wide distribution, but is as a rule confined to fresh water. 
Annandale (1907, p. 4:0) has recorded its occurrence in brackish-water pools at Port Canning 
in Lower Bengal and its occurrence in the Chilka Lake is therefore not surprising. The 
stations at which it occurs are L, 90, 133, 137, 142 and 14:5. Station L is a small fresh-water 
pool on Barkuda Island: the remaining stations are, with one exception, at various parts of 
the lake and the season of the year was September-November, when the salinity of the 
,vater 'va~ at its lowest. The occurrence of this species at Station 90 is, however, extra­
ordinary, for the station is close to the entrance to the lake and a strong current of sea-water 
,vas pouring in : the density of the ,vater is given by Annandale and Kemp as 1'02825. 



1924.] Fauna of the Chilka Lake: Crustacea Copepoda. 

Mesocyclops oithonoides Sars. 
Cyclops oithonoides, Sars, 1863, p. 32. 

Cyclops mthonoides, Schmeil, 1892, p. 64, pI. iv, figs 6-1l. 

Cyclops oithonoides, Mnlzek, 1893, p. 27. 

Cyclops mthonmdes, Lil1jeborg, 1902, p. 42, pI. iii, figs 8-1l. 

Cyclops oithonoides, v. Daday, 190-1, p. 54. 

Cyclops mthor}oides, 'Volf, pp. 153 and 23:2. 

Cyclops oithonmdes, v. Daday, 1907, p. 184. 

Cyclops oithonoides, Gurney, 1907, p. 91. 

JJesocyclops oithonoide,s, SUI'S, 1913-18: p. 59, pI. xxxvi. 
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This species has a wide distribution and has now been recorded fronl N"orth Anlenca, 
Northern Europe, Central Asia and India. It occurred in the colle ction at stations Band 
137. .. 

POECILOSTOMA. 

Family CLAUSIDIIDAE. 

Genus" SAPHIRELLA " T. Scott. 

[? = Paurocope Brady] 

This' genus' was created by T. Scott (1894, p. 126) in order to include a sOlnewha t 
peculiar form that he obtained from the Gulf of Guinea and which he tel'llled Sapllirella, 
abyssicola. He defines the genus as follows :-" Anterior antennae nearly as in Sapll irina, 
5-jointed. Posterior antennae 3-jointed. Mandibles stout, each bearing a strong tel'lllinal 
conical tooth, serrate on both Inargins, and a stout plumose terlninal spine. l\Iaxilla 
broadly subquadrangular and furnished with a few terminal setae. Posterior foot-jaws 
stout, 3-jointed, and armed with a moderately stout tenninal claw. The swinulling feet are 
2-branched, each branch consists of a single broadly foliaceous joint; fifth pair rudilnentary 
or obsolete." 

Brady subsequently (1899, p. 46, pI. xiii, figs. 1-9) under the nalne Pau roco pe robllsta 
described and figured a very similar, if not identical, form froln New Zealand and 'Yolfenden 
(1905, p. 1030, pI. xcix, figs. 12-17) has described a second species of Saphirella. S. tropica 
from the Maldive islands. Both Scott and "Y ol£enden were dealing with single spec ilnens and 

. Brady had only t·wo. Brady admits that his speciluens were very silllilar to Sa ph irclht 
abyssicola in everything except the mouth-parts and'Vo]fenden on this ground has con­
cluded that they must belong to a different genus. Not one of these authors seelllS to be 
aware that this peculiar form of copepod had alreacly been described and yery cOlllpletely 
figured by Canu (1888, p. 417, pI. xxviii, figs. 15-24), who obtained a. large nUlllher of speci­
Inens in the English channel off the French coast. I have also been fortuna tf' enough to 
obtain a number of examples of the sanle or of a very closely related- f01'111 in the Chilka 
Lake, as well as occasional examples in Nankauri Ha ]'bour~ Nico 1n1' I~lnl1d~. TIle 1l10U th 
parts of all the specimens that I have examined are very drlicate and are diflkult to di~s~ct 
out; in consequence it is by no means an easy matter to be certain eXHetl:y which nppelldage 
one is studying. As ap. exanIple of thjs I nlay refer to two papers hy T. ~cutt: in his 

F .) 
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original account of this genus' (1894, p. 128 and pI. xiv, fig. 6) he describes and figures 
the •. nlandible " as consisting of ., an elongate basal joint furnished with two long slender 
ternlinal setae," but the structure that he figures shows a basal plate and a smaller distal 
segIllent bearing a very strong teI'luinal tooth and arising near it a short stout seta, ·while 
two other seta arise on the proxinlal side. In his second paper (1912, pI. iv, fig. 4) he refers 
to this structure as the' Inaxilla, and the structure that he now ternlS the mandible' is the 
SaIlle structure that Canu (18R8: p. 414, pI. xxviii. fig. 7, pr. and fig. 19, pr.) tenllS the 
-' paragnathe." Brady seeIllS to have fallen into the sanle eonfusion and the structure 
that he figures (1901, pI. xiii, fig. 5) as the Inandible is the paragnathe,' while the part that 
he calls the maxilla (loc. cit., fig. 6) is only a portion of this appendage, and the remainder 
he has confused with the 3rd maxilla and has figured the two parts together as the anterior 
foot-jaw (loc. cit., fig. 7). If this be the case then Paurocope robusta falls into line with 
Saphirella abyssicola and S. tropica and Saphirella and Pau1'ocope become synonyms . 

.;.\Iy examples froln the Chilka Lake show certain slight differences of detail from the 
fornls previously described and in order to clear up the confusion that has arisen I have des­
cribed thenl in detail and have provisionally assigned to them the nanle Sctphirellct indica. 

Saphirella indica, sp. nov. 

(Plate LIX, fig. 1.) 

Total length O' 52 111nl. to O' 60 mnl. This is distinctly sInaller than other forms. 
Scott's and vVolfenden's examples measured 1'2 mm., while Brady's examples ·were inter­
l11ediate in size and measured O' 88 mm. 

The body consists of an oval anterior region and a narrow posterior region, having the 
proportional lengths 29: 16. In all cases the anterior" region consists of a large cephalic 
segnlent, which is followed by two thoracic segments decreasing in breadth posteriorly. The 
cephalic segment is rounded anteriorly and the anterior nlargin is depressed and recurved, 
terminating in my examples in a central small rostral spine. Oanu (loc. cit., p. 417, 
pI. xxviii, fig. 22) remarks that in his exalnples " La tete presente un repli pleural bien 
developpe et un long rostre termine par une epine pointue." The last of the segments of the 
a.nterior region is produced backwards in the ventro-Iateral regions and is armed on each side 
,vith an inner serrated spine and an outer simple geta. The posterior region of the body 
consists of t,vo segments, of which the posterior is nluch the longer. The anterior segment is 
slightly broader than long and its. ventro-Iateral region is produced backwards in a short 
spine. Wolfenden (loc. cit., p. 1030) states that this segment is longer than broad but he 
figures it correctly. The second segment is much longer than broad and has parallel lateral 
borders. In both my examples and Oanu's (loc. cit., pI. xxviii, figs. 15 and 24) this segment 
is arnled with a transverse row of spines about one-third of the total length from the 
posterior end. The furcal ranli are of moderate length, and are nearly twice as long as 
broad. A stout seta arises from the external margin and a l110re delicate one from the 
dorsal surface. From the truncated distal border arises a stout marginal seta and inlnlediate­
ly internal to this two snlall setae and a long stout inner seta. This inner seta, as in 
'Volfenden's example, is spear-shaped and consists of a stout straight stem, which about 
half way along its length beconles expanded laterally; in Iny specimens this expansion has 
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a finely crenated border. In Saphirella abyssicola Scott the lateral expansion begins much 
nearer to. the base of the seta~ while Canu (loc. cit., pI. xxviii, fig. 24) figures the seta in his 
examples as being plumose in the distal two-thirds of their length. The proportiona I 
lengths of the segments of the hind region are as follo\vs :-

Segment 2 Furca 
16 

Previous writers have assurned that both segnlents of the hind hody belong to the abdo­
men and \Volfenden has described what he considers to be the genital orifice as being on the 
ventral aspect of the anterior segnlent. He reInarks (loc. cit., p. 1030) " the genital opening 
is in the middle of the seglnent, the latter fonning a flap." In lily exalnples there was no 
sign of any opening, but the posterior margin of this segment was slightly notched in the 
middle ventral line, the posterior border on either side being crenated, but so equally was the 
posterior border of the preceding segment. At the anterior end of the long posterior seg­
ment, however, about one-fourth its length from the margin, there is a very slnall "but distinct 
pair of crescentic flaps with a shallow notch between, and it is this that I take to be the 
genital orifice. The question arises are we correct in considering the anterior segnlent to 
belong to the abdomen 1 Personally I think not. In all Copepoda of this type the first 
segment of the hind body is the last thoracic one, and I believe that in this form this seg­
nlent belongs properly to the thorax and the abdolllen consists of only a single segillent. 

The first antenna consists of five seglnents, which have the following lengths :-
Segments 2 :3 5 

12 15 10 9 13 

This agrees fairly clearly with the measurements given by T. Scott and 'Volfenden, but. 
the second segment seenlS to be somewhat shorter. 

The second antenna consists of three segments, and agrees closely with the correspond­
ing appendage in Saphi1'ella abyssicola, S. tropica, and Paurocope robusta. 

As I have already pointed out there seenlS to be considerable confusion regarding the 
identity of certain of the nlouth-parts. This seenlS to have originated entirely from different 
observers having different views as to what constitutes the mandible. As a matter of fact 
the mandible appears to be absent, or if present, it is represented by a sinlple lobe \,ithout 
any definite structure, and is the structure referred to by Canu as the Paragnathe. 

The first maxilla on the other hand is well developed, it consists of a basal plate nnd an 
unjointed palp. The basal plate is tapered towards its distal end and tel'lninates in a strong 
conical tooth, which in the present speci~s is not so completely serrated as in other species. 
Near the base of this tooth arises a slnaller serrated spine and a little on the proxinl,l1 side 
are, so far as I can make out, three delicate setae. Previous authors have taken this 
portion of the maxilla for the mandible. 'Volfenden (loc. cit., p. 1031) de~l'rjbe:3 it quite 
correctly a8 possessing" a strong conical tooth uuder which is a stout broad pluillose seta 
and internal to this two strong pointed plulllose setae." Unfortunately the structure that he 
figures as the" mandible-palp " (loc. cit., pI. xcix, fig. 16) is the lnaxilliperl. TJll"l llitlxillary 
palp has by previous authors been regarded as the whole first maxilla. It is correct ly figured 
by Scott (1894, pI. xiv, fig. 7) and Canu (1888, pI. xxviii, fig. 18 lUX.). It. ('on~ist8 of :l 

fiat plate bearing one sub-terlllinal and several terlllinal setae. 
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The second lllaxilla consists of a stout basal segment bearing two setae, one of ,vhich is 
stout and spine-like and has serrated margins, and a slnaller distal segment from which arise 
t\yO pairs of setae; in each pair one is stout and strong and the other is delicate and 
slender. Canu (loc. cit., pI. xxviii, fig. 21) figures only three terminal setae. 

The 'maxilliped fonns a grasping organ. The basal segment bears a stout plumose 
seta and two slllaller sinlple setae. The second segment is elongate and bears on its anterior 
margin a little beyond the middle of its length a long straight spine-like seta armed with 
a few needle-lilfe spinules along both borders, and close to it arises a second simple seta· 
The distal seglnent is slllall and terminally carries a pair of long spines of ,vhich the proximal 
is perfectly straight and the distal, 'which is also the larger, is somewhat curved at its frp.e 
extremity; both bear scattered needle-like spinules along their length. Wolfenden, as I 
ha ve pointed out above, figures this appendage correctly but calls it the" n)andible-palp(1)." 

In all cases there are only two pairs of swimming feet, each consisting of a two-jointed 
basal portion and an inner and outer ramus of only one joint. In the present specimens the­
first swimming leg bears on its exopod five serrated spines, of which the distal is the largest; 
the inner nlargin of the exopod carries three setae. The endopod is oval in shape and bears 
seven setae. Both first and second basal segments carry a seta on their external margin. 

The second pair of swimming legs have the same structure, but in this case the exopod 
bears only four serrated spines and three setae, while the endopod is armed with three 
serrated spines and three setae. 

Here again there seems to have been considerable confusion among the earlier deserip .. 
tions. Canu (loc. cit., pI. xxviii, fig. 23) figures one of these appendages which, judging by its 
structure, is t.he second; it bears four spineS and three setae on the exopod and three spines 
and three setae on the endoporl. T. Scott, however, (lac. cit., p. 127, pI. xiv, fig. 10) seems 
to have confused the t\VO pairs, for that which he calls the first leg agrees exactly with the 
structure of the second in my specimens, and he remarks that in the other appendage the three 
dagger-like spines arising from the endopod are replaced by plumose setae, which agrees with 
the condition present in the first swimming leg. Brady and Wolfenden both describe the 
two pairs of feet as having a similar structure, they both figure one of the feet, in which the 
exopod has five spines and three setae and the endopod seven setae, so that in this respect 
this appendage agrees with the anterior pair of legs in my examples. It is possible that they 
both overlooked the fact that the legs are different, but on the other hand they may have 
been dealing with forms that are closely related to but not identical with my specimens. 

Examples of Saphirella indica occurred in the Chilka Lake collection at stations 1(, 89 

and 148; of these one is in the outer channel and the other t,vo are at the south end of the 
lake. From this and from the finding of other examples of the genus in areas so widely 
scattered as the English Channel, the Maldive Islands and the Nicobar Islands in the Indian 
Ocean, the South Atlantic Ocean and the coasts of New Zealand it appears that the 
, genus' is marine and nl0reover has a very wide distribution. 

Scott, Brady and Wolfenden seem to have considered that this peculiar little animal 
is an adult form a.nd is closely related to Saphirella. Canu, ,vho first described it, regards 
it as a young form in the first copepodid stage, and in lny opinion he is right in so doing. 
The general structure of th~ animal clearly points to its being immature. Lebour (1916) has 
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-shown that in the first copepodid stage of developnlent Calanus jin1narchicus (Gunnerus) 
possesses a body of exactly this type and that the lllouth-parts are already well-developed 
although the swimming legs, of which there are only two pairs, are each conlposed of a single 
ramus. In the present examples the cephalothorax, composed of a large fused cephalic and 
1st thoracic segments, the three free thoracic segments and the single-jointed abdolnen all 
point to the conclusion that Canu was correct, and, as in Calanus finn~archicus, we find well 
d~veloped mouth-p~rts with only two pairs of swimnling legs, all of which have unjointed­
ramI. 

Canu provisionally regarded it as the first post-larval stage of a llleinber of the genus 
,Giardella, which he created to accomnlodate the single species G. callianassae, and a study 
of the structure of the appendages and especially the absence of any properly-developed 
mandible indicates that the form 111USt be referred to the section Poecilostolna and the fanlily 
Clausidiidae. 

Family CORYCAEIDAE. 

Genus CORYCAEUS Dana. 

Sub-genus Onychocorycaeus M. Dahl. 

Corycaeus (Onychocorycaeus) giesbrechti F. Dahl. 

Corycaeus venustus, Giesbrecht, 1892, p. 674, pI. Ii, figs. 32-34. 

Corycaeus giesbl'echti, F. Dahl, 189:1: (b), p. 72. 
Corycaeus venustus, Esterly, 1905, p. 225, fig. 61. 

Corycaeus (Onychocol'ycaeus) gie8brechti, M. Dahl, 1912, p. 88, pI. xii, figs. 1-9. 

There appears to have been a considerable confusion of various forms that have been 
described under the name Oorycaeus venustus. I have, therefore, followed for the mOlllent 
the views expressed by F. and M. Dahl (loc. cit.). 

A single specimen was obtained in the Chilka Lake at station 92 in the outer channel 
in March, 1914. It had in all probability been swept in from the open waters of the Bay 
by the infio,.ving current. 

Family ERGASILIDAE. 

Genus ERGASILUS Nordnlan. 

Ergasilus sp. 

(Plate xlix, fig. 2.) 

~. A single example of a nlale Ergasilus was found in a tow-netting froln station 166. 

Total length 0'75 Innl. 
The proportional lengths of anterior and posterior regions of the body wcre 38 : 17. 

The anterior end is rounded. The cephalic segment is large n nd is equal in lengt 11 to 
the three follo,ving segnlents together. rrhe free thoracic. seglllents gradnall~T decrease in 
width posteriorly and the fifth segment is quite small. The abdolUelll'Onsists of tiYll segnleuts, 
.of which the last two are only partially separated. The genital scglllCnt is large and SOl110-

what rectangular in shape with parallel lateral bor(lers ; in lcngth it equab the l'c:-;t uf the 
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a bdolllinal segnlents tagether. The furcal ralni are as long as broad and at the distal end 
each bears four setae, of \vhich the inner is the longest. 

The first antenna consists of six segnlents, of which the first and second appear to be 
partially fused. The ternlinal segment is as long, if not slightly longer than the preceding 
one. 

The second antenna is cia ",-like. It consists of the usual three segnlents and a 
.terlninal cUf\'ed claw. The second segment is by far the longest and carries a single seta on 
its anterior border a little beyond the middle of its length. The third segment is less than ha'lf 
the length of the second, it bears a longer proxinlal seta near the base and a short seta 
distally: it is armed with a row of nlinute spinules. 

The nlaxilliped closely resenlbles that of Ergasilus sieboldi Nordm., but the second joint 
bears a rO\\T of spines on its anterior border and a second ro\v along the surface of the joint. 
The dactylus is long and slender and is bluntly rounded at its distal extremity. 

The swilnluing legs closely resemble those of Ergasilus sieboldi. The first three 
pairs of legs each consist of a three-jointed exopod and endopod. The fourth pair of legs 
has a two-jointed exopod and a three-jointed endopod. The endopod considerably' exceeds 
the exopod in length in this appendage. 

The fifth pair of legs are COlllposed of a single free segment about twice as long as 
broad, which bears at its distal end two unequal setae. 

Up to the present time three species of Ergasilus have been recorded from feluales ca p­
tured in Indian waters. Southwell and Prashad (1918, pp. 352-355, pIs. xiii, xiv) have 
described two, E. bengalensis and E. ha'iniltoni, from TVallago attu (Bl. Schn.) and Anabas 
scandens (Daldorf) respectively, and a third species, E. scotti, has been described by Sun­
dara R,aj (1923, p. 45), also from FVallago attu (Bl. Schn). In the present state of our know­
ledge it is impossible to say definitely whether this male corresponds to one of these species 
or to some unknown form of female, but on the whole its structure comes very near to that 
of Ergasilus bengalensis Southwell and Prashad. 

ACHIROTA. 

Family LONGIPEDIIDAE. 

Genus LONGIPEDIA Claus. 

Longipedia coronata Claus. 

(Plate xlviii, fig. 1.) 

LGngipedia coronata, Claus, 1863, p. 111, pI. xiv, figs. 14-24. 

Longipedia coronata, Sars, 1903-11, p. 10, pIs. iii and iv. 
Longipedia coronata, Thompson and A. Scott, 1903, p. 257. 

1 Longipedw coronata, Williams, 1906, p. 651. 

Longiped~'a coronata, A. Scott, 1909, p. 195, pI. lix, figs. 5-8. 

This species has a wide range of distribution and has now been recorded from the coast 
of Norway, Heligoland, the Mediterranean Sea, the Gulf of Suez, the Pearl Banks of Ceylon 
and the l\1alay Archipelago. I have also obtained specimens from the Nicobar islands. 
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It was not until the publication of Sars' work in 1903 that the two forms Longipedia 
coronata and L. scotti were recognised as being specifically distinct; and it is therefore doubt­
ful to which form records in the literature prior to that date refer. Williams' (1906) has re­
corded the occurrence of Longipedia coronata from Rhode Island, United States of America, 
but as he refers to Brady's account of L. coronata, published in 1880, which is no\v recognised 
·to be a description of L. scotti, it is doubtful whether he was correct in his identificati~n of the 
species with which he was dealing. 

The present collection contained several examples of a Longipedia th~t I have referred 
to this species. These examples showed inter se a considerable range of variation, both as 
regards size and the shape of the 5th pair of legs. 

~. The specimens could be divided into two groups according to their size. 

(a) In the first group the general body shape was long and comparatively slender. 
The average length of the specimens was 1'12 nlnl., which agrees very fairly well with the 
size given by Sars of the Norwegian forms, namely 1· 30 mm. Scott on the other hand 
gives the size of his examples as being only 0'8 mnl. The proportional lengths of the anterior 
and posterior regions of the body were 48 : 30. The operculum of the anal segment of the 
hind body was armed with the usual spines, the central one being about twice as long 
as those on either side of it, and the tip of the spine reached to a very little beyond the level 
of the furcal rami. The endopod of the second pair of legs only reached back to the 
posterior margin of the second abdonlinal seglnent. In these respects therefore these 
specimens agree closely with Scott's figure of Longipedia weberi. 

(b) In the second group the body was much shorter and the aninlal appeared to be 
more robust, though this nlay have been due to the shortening in total length. The length of 
members of this group was only 0'96 mnl. ana the proportional lengths of the anterior and 
posterior regions of the body were 42 : 22. This defference in the proportions of the body 
is apparent rather than real, for exarnination showed that the seglllents of the abdoillen 
were telescoped into each other owing to llluscular contraction. This telescoping action also 
affected the furcal ralni. The operculunl of the anal seglnent h<1d the saIne spinous a1'1na­
ture as in the preceding group, though the central spine seelned in proportion to the olles on 
each side of it to be rather longer. The central spine reached well beyond the leyel of the 
distal border of the furcal ranli as far as the articula tion or the two l11icldlc setae. The elltlo­
pod of the second pair of legs also reached well beyond the tips of the furcal raIlli. This 
group in their general shape agrees with Scott's figure of Longipcdhl corollata. 

It is interesting to note that lllost, if not all, exuInples of the first group wert'" oYlgrl'­
ous, whereas not a single Inelnoer of the second group possessed an egg-sac. Pos~ihl:· this 
difference between the specilllens accounts for the presence or a hsence of a bdolnillal 
contraction, and thus gives rise to the differences noted aLove. 

All the appendages, with the exception of the fifth pair of legs, agree c1o:-;d:· \rit It the 
figures given by Sars ; the tenninal joint of the exopoll of the nr:-)t leg. ho\Y(\yrl', IH)~~('~se~ 
two setae on its inner border, where Sars only figures one, ana the central spine un t he distal 
end of endopod 3 of the second leg usually bears about t.h~ lui(ldle of it~ ll"llgth a ~llb~idinl'y 
spine that gives it a Y -shaped appearance, but in occasional specinlens this is n b~ell t and t hI.." 

F 
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spine is then identical with that of the European form. The.fifth pair of legs, however, in 
these examples exhibits a considerable range of variation that does not seem in any way to 
be correlated with the difference in size. I give in pI. xlviii, fig. I ~ p. 5, a-c the three types 
of appendage found and it is obvious that two of these (figures b and c) agree respectively 
with the figures given by Sars and A. Scott for this appendage. The third type (a), however, 
much more nearly approximates to the form of the appendage as described by A. Scott 
(1909, p. 96, pI. lix, fig. II) in Longipedia weberi. 

d. Several males that agree exactly with the European form are present in the collection. 

Examples were obtained at stations C, E, I{, 75. 

Longipedia rosea G. O. Sal's. 

(Plate XLVIII, fig. 2.) 

?Longipedia )'osea, Sars, 1903-11, p. 13, pI. v, fig. 3. 

lssociated with the examples of Longipedia c01ronata 'were a few forms that at first I 
took to be merely immature specimens, but a further examination revealed several structural 
differences, and I have referred these forms to the above species. 

~. Total length 0'96 mm. 

The proportional lengths of anterior and posterior regions of the body were 13 : 9. 

The abdomen consists of fou( segments, of ,vhich the first has the appearance of being 
divided transversely, while the distal two segments are almost indistinguishable from each 
·other. The posterior borders of the first and second segments are provided ,vith a trans .. 
verse ro,v of minute denticles. The furcal rami are rounded posteriorly and bear a row of 
needle-like spines across their inner and dorsal aspects. The t·wo middle setae on each 
ramus are plumose. The operculum of the anal segment is armed with a short median 
spine and on either side is a group of minute denticles apparently three in number but they 
are difficult to make out. 

The first pair of legs in structure resemble those of Longipedia coronata, but the marg ina 
spine of the second joint of the exopod is much shorter. The endopod is slightly longer 
than the exopod and of the three segments the second is by far the longer and is produced 
in a spinous process at. its outer distal angle. The terminal segment is short and bears three 
spines and two setae. 

In the second pair of legs the ternlinal joint of the endopod bears two outer and one inner 
spine and distally is armed with three spines that are equal and are all uniformly 
serrated. The inner spine arises from a point slightly distal to the point of origin of the 
proximal outer spine, and in this respect these specimens differ from the description and 
figures given by Sars, 'who shows them as arising opposite each other. 

The fifth pair of legs agree exactly with Sars' description. 

JUdging from the appearance of the abdomen and the thinness of the cuticular covering 
I should judge that these examples are immature. 
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Genus CANUEL LA T. Scott. 

Canuella furcigera G. O. Sars. 

(Plate XLIX, fig. 1.) 

Canuella jurcigera, Sars, 1903-11, p. 18, pI. x. 
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A few examples of this species occur in the Chilka .Lake collection. Their occurrence in 
Indian waters is particularly interesting in view of the fact that up to the present time this 
species has only been recorded from the coasts of Norway. Sars unfortunately gi;es n.o 
detailed description of the species, but the present specimens agree very clearly \vlth hIS 
account and with the figures that he gives. I have also compared thenl with examples of C. 
Jurcigera in the collection of the Natural History l\1useum, South I{ensington, and I am unable 
to detect any differences sufficiently marked to warrant the creation of a separate species. 

¥. The Chilka Lake examples are distinct]y smaller than those fronl the N onyegian 
coast, and only measure 0'90 nlm. in length as cOlnpared to 1'40 nln1. 

The proportional lengths of the anterior and posterior regions of the body are 38 ; 30. 

The abdomen consists of four segnlents, having the proportional lengths as follows ;-

Abdomen 2 3 4 Furca 
28 9 5 :~ 17 

The genital segment is divided into two regions, anterior and posterior, by a trans­

verse suture. 
The furcal rami are as long as the preceding three seglllents of the abdolnen together, 

and they diverge somewhat from each other. A welllnarked carina runs along the upper 
and outer margin of the ramus. 

The antennae, mouth parts and swinlnling legs closely reselnble the corresponding 
appendages in Oanuella perplexa T. and A. Scott with a felr slight differences in details; 
thus in the first pair of legs the terminal joint of the endopod bears three nlarginal spines 
and three setae, whereas according to Sars C. lJel'plel'a has two spines and four setae; and 
in the fourth pair of legs the setae on the inner nlargin of both exopod and endopod are 
spine-like in character in the Chilka Lake exanlples. 

6". In this sex also the Chilka Lake specilnens are slnaller than the Norwegian exulllpies 
and measure only 0'75 mm. in length as compared with 1'25 nl111. 

The lengths of the anterior and posterior regions of the body are nearly identical. 

The abdomen consists of five segments having the following proportionallellgth:s :-

5 Furca Abdomen 1 2 :~ 4 
~31~~1~8----~1~4-----S-'-----8-----3-0-

The furcal rami in this sex are very slightly shorter in the Chilka Lake exulllpies thnn in 
the Norwegian specimens. The measurements of one of the latter were 31 : 14 : 14 : D : 7 : 31. 

The first antenna is modified to form a grasping organ. 
The second antennae, mouth parts and swinlnling legs a.re as in the fenHlle. 
The arrangement and general structure of t.he genital orifice appears to be ident ical 

with the condition described by Sars. 
F 2 
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Canuella furcigera has hitherto not been recorded from any locality except the- Christia­
lliafyord, where it was obtained by Sars. In addition to specimens in the Chilka Lake 
collection, I have been able to obtain and examine other examples frOln the Nicobar Islands, 
which agree exactly except in point of size; the Nicobar specimens being larger and 
measuring ~ 1'15 mnl., ,yhich is nluch nearer to the size of the Norwegian examples. On the 
other hand Canuella perplexa T. and A. Scott has been recorded frOln both Norway and the 
coasts of Great Britain, while Thompson and Scott record obtaining a specimen in the 
Suez Canal. Thompson and Scott (1903) obtained three other species of this genus, nanlely. 
Canuella curticauda, C. inop1'nata, and C. longipes frOln the Pearl Banks of Ceylon. In their 
original description these forms ,yere all referred to the genus Sun aristes but A. Scott (1909, 

p. 197) subsequently transferred them to Canuella. Of these Ceylon forms C. longipes is the 
only one that might be mistaken for this present species, but the proportional lengths of the 
branGhes of the fourth pair of swimming legs are quite different. Willey has recently 
,described, under the name C. canadensis, a further form that closely resembles, if it is not 
actually identical with C. longipes. His forms ,vere obtained fronl brackish water at the 
head of the Bay of Fundy in Nova Scotia. It is obvious therefore that the genus is one 
,of wide distribution. 

The present specimens were obtained at stations 78, 90 and 133) all of which lie near 
the entrance or in the outer channel; it would appear probable that they had been swept 
into the lake from the littoral waters of the Bay of Bengal. 

Faluily ECTINOSOMIDAE. 

Genus ECTINOSOMA Boeck. 

EctinoSDma normani T. and A. Scott. 

Ectinosoma nonnani, T. and .A. Scott, 1896, p. 435, pI. xxxvi, figs. 21, 29 and 39, p1. xxxvii, 
fi~s. 12, 26, 34 and 51, and pI. xxxviii, figs. 5, 18, 42 and 45. 

Ectinosoma normani, T. Scott, 1899, p. 95. 
Ectinosoma normani, Sars, 1903-11, p. 35, pI. xix, fig. 2. 

Ectinosoma norm ani, T. Scott, 1903, p. 9. 

Ectinosoma normani, Thompson and A. Scott, 1903, p. 2l:S7. 
Ectinosoma normani, Norman and T. Scott, 1906, p. 137. 

Single examples were obtained in the Chilka Lake at both stations 36 and 78. This 
species has previously been recorded from the British coasts, Arctic seas and from the coasts 
()f Ceylon. 

Ectinosoma melaniceps Boeck. 

(Plate XLVIII, fig. 3.) 

Ectinosoma melaniceps, Boeck, 1864, p. 254. 

Ectin(lsoma melaniceps, Brady, 1880, p. 11, pI. xl, figs. 17-20. 

Ectinosoma melaniceps, Thompson, 1893, p. 192, pI. xxi, fig. 2 a. 
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Ectinosoma rnelanicep.~, T. and A. Scott, 1896, p. 484, pI. xxxvi, figs. 13, 28 itnd 4;), pI. xx xvii, 

figs. 11, 22, 40 and 49, pI. xxxviii, figs. 2, 21, 41 and 46. 

Ectinosoma 'nwlaniceps, T. Scott, 1899, p. 95. 

Ectinosoma melaniceps, Sars, 190:3-11, p. 34, pI. xix, fig. 1. 

Ecti wsorna melaniceps, Steuer, 1912, p. 66, figs. 1 to 5. 

Several examples of ,vhat I believe to be this species ,vere obtainecl by Dr. Annandale 
in the Chilka Lake in June, 1923. The examples differ froln the European fornl in that 
they show no trace of any clark pigmentation on the cephalic segment; on the contrary 
they were uniformly tinted a pale green. Structurally I can detect no difference from the 
European form. 

The specimens were obtained by washing algae frolll the stones of the pier of 
_Barkuda I. The lake was approxiluately at its saltest at the time. 

Genus MICROSETELLA Brady and Robertson. 

Microsetella norvegica (Boeck). 

Setella n01'vegica, Boeck. 1864. p. 28l. 

Ectinosoma atlanticllm, Brady. 1880, p. 13, pI. xxxyiii. 

Ectinosoma atlaJlticllm, Brady. 1mn. p. 100, pI. iv, figs. 10-] 4. 

Jlicrosetella atlar/tica. Giesbrecht. 189:3. p. 35(}, pI. xliy, figs. 33, 3-1. 36, 42,44 and 45. 

Ectinosom:t atlantic/on, thompson, 189:3, p. 192. pl.. xix, fig. 1. 

.I.l1.icrosetella atlantica, T. Scott. 1894, p. 9l. 

Ectinosoma atlanticilm. T. and A. Scott, 189G, p. 437. pI. xxxvi, figs. 17 and 40, p1. xxxvii, figs. 6, 

23, 35, and jO and pl. xxxyiii, figs. 11, IG, 38 and 53. 

Miol'osetella atlantica, Giesbrecht, 1897, p. 319. 

Ectinosoma atlanticmn, T. Scott. 1899, p. 96. 

J.l1ic1'os.etella atlantica, Thompson, 1900, p. 285. 

Microsetella atlantica, Cleve, 1901, p. 7. 

Micl'Osetella atlantica, Giesbrecht. 1902., p. 32. 

Microsetella atlantica, Mrazek, 1902. p. 518. 

Ectinosoma atlanticum, A. Scott. 1902. p. 409. 

Microsetella atlantica, Cleve, 1903, p. 364. 

Ectinosoma atlanticum, T. Scott, 1903. p. 10. 

Ectinosoma atlanticurn, Thompson and A. Scott, 1903. p. 2LS7. 

Microsetella norvepica, Sars, 1903-11, p. 44, pI. xxiv. 

Microsetella atlantica, Farran, 1905, p. 46. 

Microsetella norvegica, Norman and T. Scott, 1906, p. 137. 

Microsetella norvegica, v. Breemen, 1908, p. 173, fig. 188. 

Microsetella norvegica, A. Scott, 1909, p. 199 . 

... Yicrosetella nOJ'vegica, Steuer. 1910, p. 29. 

Ectinosoma atlanticum, Vlolfenden, 1911, p. 364 . 

.. Hicrosetella norvegica, T. Scott, 1912, p. 542. 

This species appears to be universally distributed throughout all the o('(lans. A 
.1single specimen was obtained in the Chilka Lake. 
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CHIROGNATHA. 

Family HARPACTICIDAE. 

Genus HARPACTICUS Milne-Edwardes. 

Harpacticus littoralis Sars. 

(Plate L, fig. 1.) 

Harracticus littoralis, Sars, 1903-11, p. 363, Suppl. pI. Yiii. 

[VOL. V,. 

There has been in the past great confusion regarding the correct identity of certain 
species in this genus, and a study of the literature indicates that various authors have at 
different times included more than one species under the name Harpacticus chelifer. Gies­
brecht (1892, p. 38) pointed out that there ,vas considerable need of investigation whether all 
the forms described under this nalne really belonged to one species and, vice versa, whether 
several forms described under other specific names "were not in reality merely varieties of 
H. chelifer. He hilnself appears to have inclined to\vards the latter vie,Y. Sars. (loc. cit.), 
claims that the species described by Giesbrecht as H. che11jer is in reality H. graciltt·s Claus, 
while the form described as H. chelifer by Brady (1880, p. 146, pI. lxiv, figs. 19, 20 and pI. 
lxv, figs. 1-15) is a different species to \vhich he has given the nanle H. littoralis. Personally 
I am of opinion that Brady has confused more than one species in his description. 

Several examples of a Harpacticid, that very closely resembles H. litturalis and yet 
differs in small details, were obtained in the Ohilka Lake; the differences are, however, in 
Iny opinion not sufficiently marked to warrant the creation of a ne"w species. 

~. The total length of these specimens ,vas O· 55 mm. ; they are, therefore, much smaller 
than the Norwegian form, \vhich measures 0·97 mm. 

The first antennae consist of nine segments, of which the first four are considerably 
stouter than those forming the end-portion of the appendage. The proportional lengths 
of the various segments are as follows :-

Segments 1 2 3 4 5 6 7 8 9 
24 20 22 25 9 11 5 4 5 

Sars gives as characteristics of this appendage in H. littoralis that the fourth segment 
exceeds the third in length and the end part of the appendage is less than half the length of 
the proximal portion, so that in this respect the Chilka Lake specimens agree exactly. 

The second antennc'8, mouth parts, and the first four pairs of swimming feet have 
the structure characteristic of the genus and seeln to agree closely with the condition 
present in Harpacticus littoralis. In the first pair of legs the endopod reaches well beyond 
the distal border of the first joint of the exopod: the distal segment shows traces of 
division into two segments and bears two curved claws. The exopod consists of two 
joints which are sub-equal in length, the proximal being slightly the longer: distally the 
second joint bear four claw-like spines of which the outer is much smaller than the other 
t,hree. 

The fifth pair of leg~ consist of the usual basal and free segments. The distal, free seg_ 
ment is elongate oval in shape and bears on its outer margin near the distal end two 
serrated spines; at the extreme apex it bears an outer serrated spine and an inner seta, and 
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.a single serrated spine arises from the inner border distally. Both inner and outer borders 
are finely denticulate. The proximal seglnent of the appendage is produced on its inner half 
in a rounded process that bears four serrated spines. In its general shape this appendage 
agrees more nearly with the Antarctic form, described by Giesbrecht (1902) under the name 
H. cheliJer-but the arrangement of the spines near the distal end of the free segment is 
more characteristic of the northern form. 

&. Associated with the above females were a few Inales, that also agree closely with the 
.European form. 

The first antenna forms a powerful grasping organ, and is composed of six joints, of 
which the second and fourth are small, and the fifth is widely expanded: the sixth or termi­
nal joint is produced distally in a blunt process. 

The second and third legs show the usual sexual n1odification. In the second leg the 
second joint of the endopod is produced in a spinous process that is about I! times the 
length of the distal segment of the limb, and reaches to about the distal end of the 
exopod. The distal segment of the exopod is n10dified and is somewhat broader than in 
the female. In the third pair of legs the terminal seglnent of the exopod is broader than 
in the female and is oval in shape: it bears three lllarginal spines that are long and thicken­
.ed, and a slightly curved end-spine. 

The fifth pair of legs closely resembles in shape the appendage in the Europea'l form 
and bears two spines on the outer border distally, a spine and a seta on the distal horder 
and a single serrated spine internally at the distal end of the inner border 

The above examples were obtained at station 36 in February and station C in Deceluber . 
.In the latter case several females were ovigerous. In both cases the type of copepod fa una 
'was marine. I have subsequently obtained further specin1ens froll1 Nankauri Harbour in 
the Nicobar Islands in 'veed-,vashings and the species is probably widely distributeJ through 
the littoral ,vaters of the Indian seas. 

Harpacticus gracilis Claus var. orientalis, IlOV. 

(Plate L, fig. 2.) 

Harpacticus gracilis, Claus, 1863, p. 133, pI. xix, fig. 20. 

Harpacticus chelijeJ', T. Scott, 1899, p. Ill, pI. viii, figs. 10-13. 

There is in the Chilka Lake collection a single specilnen of a llw,le Harpacticid that 
,differs from the preceding species. I was subsequently fortunate enough to obtain furiher 
:specimens of both sexes in the littoral waters of Nankauri Harbour in the Nicobar Islands. 

~. Total length 0'55 mnl. 
The proportional lengths of anterior and posterior regions of the body are 24: 15. The 

body is rather slender and the abdonlinal segn1ents are considerably narrower than those of 
the anterior region. They are slightly expanded laterally and all are fringed on their pos· 
terior margins with fine denticles. The rostrun1 scarcely projects at all wheu the animal 
18 viewed from the dorsal aspect. 

The proportional lengths of the abdolllen and furca are as follows :-

Abdomen 1 2 3 4 Furca 
~24------~lJ------~6-------6-------5 
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The furcal rami are nearly one and a half times as broad as they are long. 
The 1st antennae are composed of nine segments, which have the following proportional 

lengths :-
Segments 1 2 3 4 5 6 

20 20 24 20 10 10 
7 

4 
8 
3 

9 
5 

The terminal five segments are considerably more slender than the proximal {OUI, and 
the proxinlal portion of the antenna is between two and a half and three times the combined 
length of the distal segments. 

The 2nd antenna in its general shape closely resembles that of H. gracilis, but the 
spines on the terminal segments are longer and 1110re slender than in that species. 

The maxillipeds closely resemble those of H. uniremis and H. gracilis. 
The 1st pair of legs have the usual structure. The endopod is considerably shorter 

than in most members of the genus and only just reaches to the level of the joint between 
the two segments of the exopod. The distal joint of the endopod is rounded and shows 
no sign of division into t,vo: it is fringed on its outer margin ,vith several small spinules 
and distally bears two curved claw'-like spines. The distal segment of the exopod is 
shorter than the proxilnal segnlent and, bears four slender cla,v-like spines distally. In its 
general appearance and proportions this appendage closely resell1bles that of H. gracilis. 

The 5th pair of legs closely reselnble the corresponding appendage in H. gracilis, but 
the prolongation of the proxinlal segnlent is somewhat narro,ver. , 

CS. Although the felnale closely resembles H arpacticus g·racilis the Inale differs very con-
siderably froni the fornl described by G. O. Sars (1903-11, p. 52, pI. xxx~ fig. 1). 

The 1st antennae is nlodified to fornl a powerful grasping organ. 
The 2nd antennae and ul0uth-parts are the same as in the female. 
The 1st pair of legs have the sanle structure as in the feulale but appear to be more 

.robust in character. 

The 2nd pair of swinlming legs are, as usual in this sex, modified. The basal joint of 
the endopod is long and slender and reaches nearly to the distal end of the 2nd segnlent of 
the exopod. The 2nd joint of the endopod is produced in a long spine-like process, that is 
nearly three tinles the length of the terminal segnlent, and projects far beyond the distal 
extrelnity of the exopod. The distal segnlent is slender and bears four setae, of ,vhich the 
inner one arising froln the distal end is much snlaller than the others. 

The 3rd pR1r of legs are somewhat modified. The exopod is curved inwards and the 
tenuinal segment IS oval in shape and bears three nlarginal spines, that are considerably 
thickened: and a long end-spine. On its hlner Dlargill arise four setae of which the proximal 
two are snlall and slender. 

The 5th pair of legs is .conlposed. of two segments. The ba~al segment is hardly at all 
produced externally and is fringed ,yith a ro,v of spinules ; at its di.stal external angle it bears 
a srnall delicate seta. The distal segment is about twice as long as broad and bears four 
spines and one seta: t,yO stout spines of equal length arise from the outer margin, a some­
what larger spine and a. delicate seta arise distally and a serrated spine arises from the 
distal end of the inner margin. The outer margin is provided with numerous spinules and 
therp. a.re a few scattered denticles on the inner border. 



1924.J Fauna oj the Chilka Lake: Crustacea Copepoda. 813 

The female of this form very closely resembles the description given by Sars (loc. cit.) of 
Harpacticus' gracilis. The nlale, however, differs in several particulars, notably in the 
structure of the 2nd pair of swimming legs. T. Scott (1899, p. Ill, pI. viii, figs. 10-13) has 
under the name H arpacticus chel~fer recorded the occurrence from vVest Bay, Franz-Josef 
Land, of a species of H arpacticus that seenlS in reality to be H. gracilis. If this be so then 
H. gracilis is known to have a range of distribution extending from the Arctic Sea to the 
Mediterranean. It is also interesting to note that Brady (1880, pI. lxv, fig. 11) figures the 
endopod of the 2nd leg of a species, which he confused with H. chelijer, that exactly agrees 
with the form of leg in the present specimens. The Chilka Lake exalllples are snlaller 
than the European form, but that seems to be almost invariably the case in snecies that are . . ~ 

distributed throughout both tropical and temperate zones. 

Genus HARP ACTICELLA Sars. 

This genus was created by Sars in 1908 to acconlmodate a single species that was clearly 
a lJ1ember of the Harpacticidae but yet showed certain differences of structure frOlll other 
genera in the group. The single species, Harpacticella inopinata Sars (1908, pp. 1-13, pI. i) 
with which he was acquainted was obtained fronl Lake Baikal. Several exanlples of a 
distinct but closely allied species were obtained in the Chilka Lake. 

Harpacticella lacustris, sp. nov. 

(Plate LI, fig. 1.) 

~. Total length O' 65 mm. 

The proportional lengths of the anterior and posterior regions of the bodr are 32 : 15. 

The body. is somewhat depressed, and the anterior two seglnents of the abdonlen are 
expanded laterally. The anterior end of the cephalic segillent is produced in a short 
rounded rostrum. The segment itself is large and is equal in length to the three 
following segments together. The angles of the 2nd to 4th thoracic seglllents are slightly 
produced backwards and their Inargins are fringed with fine hairs. The abdol11en tapers 
somewhat towards the posterior end. It consists of four segl11ents and the furcal ranu, 
which have the following proportional lengths :-

Abdomen _1 __ ----,-2----:-3-:------:-4:----F-H-:-rc-a 
31 11 14 9 9 

The genital segment is incolnpletely divided into anterior and posterior regions. The 
furcal rami are considerably broader than long. They bear fine setae of which the two 
outermost and the inner one are short and delicate: the second inner setn is h~T fill' the 
stoutest and longest and is equal to three-follrths of the body in length. Both inner nnd 
outer marains of the furcall'alni bear needle-like spines. 

b 

The 1st antenna in its general structure agrees closely with that of Hu rpart ict>lla in-
opinata. It is comparatively short and only reaches back to between one-third and one-half 
the length of the cephalic segnlent. It consists of a st.out basal portion cOlnp()~ed of four 
segments and a short distal portion of tluee seglnents. As usual the iourt.h Se~~l\ll'nt carries 

G 
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on its distal produced angle a stout sensory filalnent. The various joints of this append­
Joe have the following lengths :-
~ ~ L 

:S('gll1('nt~ ;2:3 J .3 6 7 
-lO----1-1----9----8--~3--~2~----3 

The 2nd antenna is composed of two branches. The outer branch is slender and consists 
of only t\VO joints, of which the proxinlal js nluch the longer and bears a single seta, and 
the distal is short and is produced into two unequal setae, which appear to be continuous 
\vith the seglnent and not articulated to it. The inner branch is well developed and consists 
of two seg111ents. The tenninal segment bears two claw-like spines on its anteri9r lnargin 
and distally it carries four geniculate setae. 

The nl0uth parts agree exactly \vith the corresponding appendages in Harpacticella 
inopinata. 

The 1st pair of legs are stout and strong and appea,r to be n10re heavily built than in the 
Lake Baikal species. The basal portion consists of two segments, and the distal segment 
bears both an inner and an outer spine. Both ralni consist of three segments, but the exopod 
is considerably longer than the endopod. The distal joint of the exopod is snlall but"is 
quite distinctly separated off fro 111 the longer middle joint. In this respect this genus conles 
near to the genus Tigriopus NOrInan. The proximg,l joint of the endopod is of the san1e 
length as the corresponding segnlent of the exopod. The distal part of the ramus is some­
what narrower and consists of two sub-equal segments, the distal of which bears a stout 
claw-like spine. 

The 2nd to 4th pairs of swimnling legs each consist of a three-jointed exopod and endo­
pod. The outer margins of all the joints of the exopod are heavily armed with spinules. 

The 5th pair of legs consist of the usual basal portion and free segment. The ~lledian 
expansion of the basal portion of the limb is comparatively broad and is produced as far as 
the level of the distal end of the· free segnJent. It bears five setae on its rounded extre­
n1ity, of which the outermost but one IS oy iar the 10nge~t and the two inner ones are 
stout and spine-like. The free segment is sonlewhat quadrate in shape and bears on its 
truncated distaln1argin five setae of which the outer two and the inner one are spine-like 
and serrated: the innermost seta is by far the longest. 

l\Iature females bear a single egg-sac. 
(~. Total length o· 55 n1111. to o· 48 111m. 
The proportional lengths of the anterior and posterior regions of the body are 26 : 12. 
The abdolnen is proportionately nl0re slender than in the female. It consists of the 

usual five segnlents, which have with the furcal ranli the following lengths :-

Abdomen 1 2 3 4 5 Furca 
~11~--~9----~7-----5------5-----5-

The posterior luargin of the genital segment is produced in each ventro-lateral region 
in a lobe that bears two stout serrated spines and an external seta. 

The 1st antenna is well developed and fOrIns a powerful grasping organ. It consists 
of six segillents, of which the first three increase in length distally; the fourth is short and is 
succeeded by a large and dilated fifth seglnent. The hinge lies between the fifth and sixth 
segnlents. The distal sixth segnlent is produced in a pair of blunt processes. 



1924.] Fauna of the Chilka Lake: Crustacea Copepoda. 815 

The 2nd antenna, 1110uth-parts and swilnming legs have the same structure as in the 
female. As Sars has pointed out in the case of H arpacticella inopinata the endopod of the 
second swimming leg in this genus differs fronl the corresponding appendage in both genera 
Harpacticus and Tigriopus, in that the middle joint is conlpletely unmodified and is not in 
any way produced to form a spinous process. In this respect this genus approximates to 
the genus Zaus. 

The 5th pair of legs are small and the basal segment is but ill-defined, externally it fonns 
a nipple-like projection from which a simple seta arises. Internally there is a rounded pro­
minence \vhich, however, is totally devoid of spines. The free segment is almost triangular 
in shape and bears three setae of which the inner1110st is stout and serrated. 

Examples of this species were obtained at stations B, D, 101, 133 and 142. Dr. Annan­
dale has recently obtained further examples in weed-\vashings taken at Barkuda in June, 
1923. There seenlS to be no doubt that the aninlal is living and breeding in the lake. 

Family TEGASTIDAE. 

Genus PARATEGASTES G. O. Sars. 

Parategastes sphaericus Claus, var. similis, nov. 

(Plate I.JI, fig. 2 and plate LII, fig. 2.) 

Amymone sphaerica, Claus, 1863, p. 114, pl. xx, figs. 1-9. 

Amymone sphaerica, Boeck, 1864, p. 256. 

Amymone sphaerica, Brady, 1880, p. 28, pl. xlix, figs. I-II. 

Arnymone 8phaerica, Thompson, 1893, p. 193. 
Amynwne n1·grans, T. and A. Scott, 1894, p. 137, pI. yiii, figs. 1-7. 

Amymone splwerica, T. Scott, 1899, p. 96. 
Tegastes sphaericus, Thompson and Scott, 1903, p. 258. 

Tegastes nigrans, Thompson and Scott, 1903. p. 258. 

Parategastes sphaertcHs, Sars, 1903-11, p. 73, pl. xliii. 

Parategastes spkaericus, Norman and T. Scott. 1906, p. 14I. 

The genus Parategastes was created by Sars (1903-11, p. 72) to accol1ullodate the forll1 
P. sphaericus (Claus), and he included in the sanle genus all four of the species of Tcqastes 
described from the Pearl Banks of Ceylon by Thompson and A. Scott, nalnely T imthurnL 
T donnani, T twynami and T. chalnwrs1·. Of these four the first species, TC,qllstcs im­
thurni, appears to me to be synonynlous \yith the species Parategastes clausi (Tholnpsoll), 
described (Thompson, 1883, p. 98, pI. v, figs. 1-8.) froln New Zealand. Parateqastes sp/tac­
ricus (Claus) has been recorded from the Suez Canal and Parategastcs 1dgraus (T. and A. 
Scott) from the Ceylon Pearl Banks, but Sars (1903-11, p. 73) regards these two latter 
species as synonynlous, a view with which I agree. The genus is obyiously one of wide 
distribution and it is therefore not surprising that specinlens should haye been obtained in 
the Chilka Lake. These examples, however, while closely reselubling the European fonn. 
P. sphaericus, differ from it in certain details of structure. 1 hnse been n ble to ('Olupare 
both forms and I have COIne to the conclusion that the Chitka Lo ke exa luples nre ill all pro­
bability m~rely a variety of the European species. 

C 
.... ) 
, -
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~. Total length 0'44 n1m. 
The cepha.lon is produced ventrally to a point and its anterior margin is furnished with 

a thin lanlellar crest. The last thoracic segn1ent is fused with the genital segment of the 
abdomen, as in all members of the genus, and is produced ventrally in a strong recurved 
hook. 

The 1st antenna consists of seven segments, \vhich have the following proportional 
lengths :-

Segments 2 1 3 4 5 6 7 
~2-8----~26-'----~20~----~16~--~1~2------5-----10 

The fourth segment bears a long sensory filament. 
The 2nd antenna closely resembles that of P. sphaericus but in the present specimens 

the short outer branch terminates in a tuft of three setae, instead of only two. 
The lllouth-parts appear to be identical \vith those of P. sphaericus. 
The 1st pair of swimming legs sho\v a very distinct difference from the condition found 

in the European form. In P. sphaericus the single-jointed endopod is very considerably 
dilated and is much wider than the exopod, whereas in these examples the two branches are 
equal in breadth. The exopod bears at its distal end a slender seta and two stout spines 
with serrated margins. 

The 2nd and 3rd pairs of swimming legs conform to the generi~ type in having only t\VO 
joints in the exopod, the endopod being three-jointed. 

The 4th pair of legs have both endopod and exopod composed of three segments. As 
in P. sphaericus, th~ second seta of the third joint of the exopod, counting from the proximal 
end, is greatly thickened and elongated and has serrated margins: a minute hair-like seta 
arises midway between the base of the thickened seta and the distal end of the segment; 
and the fourth seta arises distally close to the terminal spine. 

The 5th pair of legs closely resemble those of P. sphaericus ; the basal segment is pro­
duced in a crescent-shaped plate which reaches as far as the distal end of the free segment, 
in shape this plate is narro\ver and more tapered distally than in P. sphaericus. It bears 
three pluillose setae on its inner border and distally is armed with two stout serrated spines. 
The free segment is slightly curved and bears near the base a small simple seta; about 
the middle of its length t\VO stout serrated spines arise close together near the outer margin 
and distally it carries two stout serrated spines of unequal length. 

3. Total length 0'44. 
The genital segment, as in P. sphaericus, is produced ventrally in a large spermato­

phore reservoir, that terminates in a pair of pointed lappets. 
The 1st antenna consists of seven joints having the following proportional lengths :-

Segments I 2 3 4 n 6 7-8 
4') 4J 18 .3 ----14-----1-=-2-

The whole appendage is modified to form a feebly prehensible organ. The 4th segment 
is somewhat swollen and the hinge occurs between the 6th and 7th segments. The end por­
tion appears to consist of only a single part o\ving to segn1ents 7 and 8 having become 
fused together, whereas in P. sphaericus they are distinctly separated. Distally the joint 
is produced in a slender claw-like process. 
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The mouth-parts and swimming legs are the same as in the female. 
The 5th pair of legs consist each of a single branch of t,vo segments. The basal segment 

is short, whereas the distal segnlent is long and slender and is slightly curved. It bears on 
its margin t\VO setae and distally carries a pair of unequal serrated spines. 

A large number of specimens were obtained at stations B, E, F, G, 37 and 133. In 
April, when the density of the water in the lake is at its highest, it appears to be common 
throughout the southern end but at other seasons it was only obtained near the entrance 
channel. It seems fair to assume that it is a littoral marine form that has been s\vept into 
the lake and has, at any rate to some extent, beconle acclinlatised to the lacustrine 
~onditions prevailing. 

Fanlily IDYID;\E. 

Genus IDYAEA Philippi. 

Idyaea furcata (Baird). 

:1.anthocamptus /ureatu8, Baird, 1850, p. 210, pI. xxv, figs. 1, 2 and pI. xxx, figs, --1-. 5. 6 

Tisbe jU1'cata, Claus, 1863, p. 115, pI. xv, figs. 1-10. 

Idya /urcata, Boeck, 186,1, p. 25R. 

ldyafurcata, Brady, 1880, p. 172, pI. lxvii, figs. 1-11. 

ldya furcata, Thompson, 1883, p. 108, pI. viii, figs. 1-8. 

ldya /urcata, Thompson, 1890, p. 152. 
ldya furcata, Thompson, 1893, p. 205, pI. xxiv, fig. 4:. 
Idya /ureata, Brady, ] 899, p. 45. 

lclya fureata, A. Scott, ~902, p. 4:17. 
Idya /urcata, Farran, 1905, p. 47. 

ldya fU'}'cata, Sars, 1905, p. 380. 

Tisbe /urcata, Norman and T. Scott, 1906, p. 183. 

Idya jurcata, \Villianls, 1906, p. 654. 

ldya jurcata, Sharpe, ] 910, p. 417. 

Idya /urcata, Sars, 1903-11, p. 88, pI. Ii and Iii, fig. l. 

ldyaea ju'}'eata, Sars, 1903-11, p. 367. 

Idyaea /urcata, Willey, 1920, p. 34. 

This species appears to have a world-wide di~tribution. A. few specilnens were ob­
tained in the Chilka Lake collection at station' E in the outer channel in the month 
of April. They had almost certainly been swept in from the sea. 

Idyaea ensifera (Fischer), var. indica, nov. 

(Plate LII, fig. 1.) 

T~sbe ensifera, Fischer, 1860, p. 668, pI. iii, figs. 67-70. 

ldya ensijera, Sal's, 1903-11, p. 90, pl. liii, fig. 1. 
ldyaea ensijera, Sars, 1903-11, p. :367. 

Two examples of an Idyaea, that appear to me to belong to the ahoy(~ spel'it.)~. OL'~'lnTl~d 
in the collection. I have also occasionally lllet; with other speeilnens ill Illy collections 
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in the Nicobar Islands. In their general structure they agree closely with the descri p. 
tion given by Sars, but as these specimens exhibit one or two points of difference fronl the 
Norwegian form I give a descriptioll of thenl belo·w. 

¥. Total length O· 86 11lll1. 
The proportional lengths of the anterior and posterior regions of the body vary consi­

derably, owing to certain of the specimens having contracted the abdominal luuscles, 
very nluch in the luanner described above in Longipedia coronata (vide sU1Jra, p. 805). 
'Vhen fully extended the proportional lengths are 35: 28. 

The body is an elongate oval in shape and is produced anteriorly in a small pronlinence. 

The abdomen is considerably narrower than the anterior part of the body and consists 
of four segnlents, having the following proportional lengths :-

Abdomen 1 2 3 4 Furca 
----------~.----~--------45 18 15 7 7 

The posterior margins of the first three segments are armed with slnall spines in the 
lateral region. 

The 1st antenna reaches back about three-fourths of the length of the cephalic segment 
and appears to be rather shorter than in the N onvegian form. It consists of eight segments, 
of which the proximal four are cOlnparatively stout. The third joint is slightly longer than 
the second, and the fourth is much shorter than either. The distal portion of the antenna , 
comprising the last four segments, is about one-third the length of the proximal part. The 
pro )OrtiOll:11 lengths of t~e segments are as follows :-

Segment 2 3 4 
14 21 24 15 

5 
5 

6 
5 

7 8 

4 11 

The 2nd antenna and mouth-parts have the usual structure. The 1st pair of legs consist 
of a three-j ointed exopod and endopod. The endopod is vastly the longer of the two branches 
and its 2nd seglnent is somewhat longer than the first, the proportional lengths being 22: 24. 
The third joint is small and bears t,vo spines the inner of \vhich is tufted. The exopod 
reaches to a little beyond the joint between the first two segments of the endopod, and the 
marginal spines on the third segment are long and slender. The basal portion of the limb 
is rather lnore produced on its inner side than in the Norwegian form. 

The 2nd to 4th pairs of legs are very similar to those of I dyaea furcata. Sars renlarks 
that the tenuinal joint of the exopod in Idyaea ensifera is remarkably long and narro\y, but 
this is not the case in the present specimens. In all the swimming legs the setae show a 
clear line of division into a stout proximal portion and a more flexible distal part. 

The 5th leg is elongate and slender. It consists of the usual basal and free segnlents. 
The inner projection of the basal joint is small and bears three setae. The free distal 
segnlent reaches back well beyond the transverse furro,v across the middle of the genital 
segnlent ",·hen the abdomen is relaxed; but when the abdominal muscles are contracted 
it reaches almost to the posterior lllargin of the segment. It bears at its distal end five 
setae, four of which arise froJP the distal border~ while the fift.h arises close to the distal end 
of the uuter 111argin. The whole segnlent is fringed ,vith fine hairs. 
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In spite of the differences noted above I believe that these specilnens belong to the 
same species as the Norwegian form described by Sars. It seen1S to me that the points of 
resemblance are sufficiently strong to warrant this opinion and I have therefore described 
these examples as a tropical variety. 

Fan1ily THALESTRIDAE. 

Genus DACTYLOPUSIA NOflllan. 

Dactylopusia brevicornis ( Claus). 

(Plate LIII, fig. 1.) 

DactylojJus latipes, Boeck, 1864:, p. 270. 

Dactl/lopus brevicorrns, Brady, 1882, p. 118, pI. lvii, figs. 10-12 and pI. h·iii. fig. 14. 

Dactylopus brevicornis, Thompson, 1893, p. 202, pI. xxii, fig. 4, e./. g. 
Dactylopusia brevicoJ'nis, Sars, 1903-11, p. 130, pl. lxxx. 

Drw~ylopusia brevicornis, Norman and T. Scott, 1906, p. 170. 

A iew examples of what appears to be this species were obtained in the Chilka Lake 
collection at station E, near the entrance channel, in the Inonth of April. 

As regards size these specimens are rather slnaller than those from the North Atlantic 
Ocean and its offshoots. Sars gives the total length of exalllpies n1easured by hin1 as 0'78 

mID., whereas the present specimens were only f)'57 mnl. 
Structurally these examples appear to be identical with the Atlantic fornl. All the 

specimens obtained in the Chilka Lake were females, but I have subsequently exan1ined an 
example of a male, that was obtained in Nankauti Harbour in the Nicobars. This also 
agrees exactly with the description and figures given by Sars. 

Up to the present time this species has only been recorded fronl the ~Iediterranean. 

the British coasts and from Norway. Its occurrence, therefore, in the present collection 
and in the Nicobar Islands is particularly interesting. 

Falnily DIOSACCIDAE. 

Genus AMPHIASCUS Sars. 

Amphiascus scotti, non1. nov. 

(Plate' LIV, fig. 1.) 

DactylopHs propinqlllls, T. Scott, 1894, p. 99, pI. x, figs. -14-52 and pl. xi. figs. 1-3. 

Sars in his monograph on the Crustacea of Norway has split the old genus Ductylopus 
Claus into a number of separate genera, al1l0ng which is the new genus Amph iaSCliS. T. 
Scott, under the name Dactylopus propu~quus, described a new species of copepod frOlll the 
Gulf of Guinea, and in the Chilka Lake rollectioll I have found a lllunber of eXiHnples iu 
various stages of developnlent. A study of the structure of these individuals shows t ha t 
they conform to the definition of the genus Arnphiascus, as given by ~ars: unhn·tunately 
the name Amphiascus propinquus is already pre-occupied by a £onn tha t ~ars 11a8 hilllsel f 
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described from the Norwegian coasts, and the present species has therefore to be given a 
new nalne. I have renanled it Amphiascus scotti to commenlorate its discovery by :LVIr. T. 
Scott in the Gulf of Guinea. 

Examples occurred in the present collection at stations C, E, J, 1(, and 61. The animal 
was undoubtedlv breeding in the lake and several stages in its development \vere obtained. 
At least three st~ges, all of which I believe belong to this specie;, were examined and as they 
show certain interesting changes in structure I propose giving an account of them. 

In the smallest of the three stages, individuals of which are still immature, the body 
is robust: and the posterior margins of all the abdolllinal seglnents bear transverse rows of 
spinules. 

~. The 1st antenna consists at this stage of five joints, the slender distal portion com-
prising only two segnlents. 

The 2nd antenna and nlouth-parts appear to have already assumed the form and charac­
ters of the adult condition. 

The 1st pair of legs consists of a two-jointed basal portion, but both exopod and endopod 
consist of onlY,two joints instead of the usual three. The exopod reaches to the end of the 

. proximal segment of the endopod. 
The 2nd to 4th pairs of swinlming legs each consist of a two-jointed exopod and endopod. 
The 5th pair of legs have already assumed the adult type although the separation into 

basal and free distal segments has not yet taken place, and there appear to be fewer setae 
on the inner prolongation of the basal joint. 

~. The smallest examples of this sex seem to belong to a later stage than the females 
described above. 

The abdomen consists of only four segments, all of which bear transverse ro\vs of small 
spinules. 

The 1st antenna is of the female type, consisting of only five segments, and shows no 
trace of any modification into a grasping organ. 

The 1 st pair of swimming legs consist of a two-j oin ted basal portion and a three-jointed 
exopod and endopod, the two distal segments in each branch together corresponding to-· 
the terminal joint in the female appendage. The last two joints of the endopod are short 
and of equal length, and the branch terminates in a stout claw-like spine and two setae of 
unequal length, the inner one being quite small. 

The 2nd pair of legs already.show a commencement of the modification that is charac­
teristic of the males of this and closely-allied genera. The exopod and endopod are usu­
ally three-jointed, though in one specimen the division between the middle and distal seg­
ments of the endopod hal not been cOlUpleted. The distal joint of the endopod bears 
four setae, of \vhich the distal pair are short and stout and correspond to the modified setae in 
the adult; the pair arising from the inner border are of the usual slender type. In this stage 
of development the endopod of this limb exhibits a considerable degree of resemblance to 
the condition described and figured by Giesbrecht (1902, p. 35, pI. x, fig. 7) in the corre­
sponding appendage of Dactylopus antarcticus. Here also the endopod consists of three 
segments and the terminal segment is described as follows :-" the terminal segment is 
pOInted at the end and the setae arising from it are stilette-shaped; on its .inner border 
a~e two setae of which the longer and more distal is plumose." 
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The 3rd and 4th pairs of legs also consist of three-jointed exopods and endopods. 
The 5th pair of legs show a combination of the characters of the appendages in the sexual­

ly mature adults. Each consists of a basal segment and a free joint. The basal segnlent is 
produced externally and bears a single seta; internally it is prolonged in a tongue-shaped 
process bearing two short spines, thus closely resembling the condition in the adult male. 
The free joint, however, bears three external marginal spines, the nliddle one of which is 
shorter than the others; from the distal border arise two setae and from the inner margin 
springs a single spine. The condition of this free segnlent thus corresponds closely with the 
form met with in the sexually mature female, though the spines are considerably shorter 
.in the younger stage. 

Sexually mature examples fall into two groups, which differ from each other both as 
regards s~ze ~nd in the shape of the fifth pair of legs. 

~. The body is stout and robust. The total length measurement is 0'60 mm. 
The proportional lengths of the anterior and posterior regions of the body are 17:12. 

The abdomen consists of four segnlents, all of which bear rows of spinules. The pro-
,portionallengths of the various segments and the furcal ranli are as follows :-

Abdomen 1 2 3 4 Furca 
3~7~----2~3----~1~7------13--------6--

The 1st antenna consists of five segments, the tenninal one of which is long and shows 
trrlces of division into two. The proportional lengths of the segnlents are-

Segmenb 1 2 3 4 5 
18 9 28 5 

1:, Scott in his original description of this form states that the antennae consist of six 
segments, but in my exanlples the division of the last j oint into two is not cOlllplete 
Allowing for this difference; the proportional lengths of the joints in both T. Scott's 
examples and mine are extremely sinlilar. 

The 2nd antennae and mouth-parts appear to correspond with the description and 
figures given by Scott. 

In the 1st pair of swimming legs the exopod seems to be slightly longer than in Scotes 
examples and reaches to the end of the first joint of the enclopod. 

The 5th pair of legs, while agreeing in the main with T. Scott's figures and description, 
show certain points of difference, the chief of which is that the inner prolongation of the 
basal segment is distinctly narrower, and the free seglnent is of a 1110re oval shape. In the 
larger form to be described later, however, these differences disappear. The nUluber and 
arrangement of the spines on the two parts of the appendage correspond exactly with 
T. Scott's description. 

A certain number of females were carrying two ovisacs, each containing 13-14 oya. 
3. The corresponding males also agree fairly closely with T. Scott's description. 
The total length measurenlent was 0'56 nun. 
The body is, as- in the female, stout and robust. The abdonlen consists of fiye seg­

ments, having with the furcal rami the follo\ving proportional lengths :-

Abdomen 1 2 3 4 5 FUl'{'a 

12 10 13 1~ 11 5 
II 
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The first antenna consists of seven segn1ents, having the proportional lengths :-

Segment~ 1 2 3 4 5 6 7 

18 9 4 20 12 10 12 

The appendage forms an efficient grasping organ and the knee-joint lies between seg­
ments 5 and 6. The fourth segnlent is the longest and is considerably dilated. Both seg­
ments 3 and 4 bear long sensory filaments. 

The second antennae, mouth-parts and first pair of swimming legs resemble those of 

the female. 
The second pair of legs are modified in the usual manner. The endopod differs some-

what fronl T. Scott's description, for in this stage this branch consists of three--not two­
segments. The terminal segment bears on its outer margin near the base two setae, which 
have been modified to form spines, and from the distal end two plumose setae arise close 
together. The middle segment of the branch bears a single plumose seta on its inner 

margIn. 
The remaining appendage agree with T. Scott's descriptions. 
Associated with the above examples were others that at first sight I took to belong to a 

different species of Arnphiascus. Unlike the preceding form these specimens are long and 
slender in build, forming a marked contrast to the stout robust form just described. A 
study of their structure, however, revealed that the t,vo forms are practically identical, 
such differences as do occur being in the main due to progressive development. 

¥. The length 11leasuremellt of these examples is 0·79 mm. and the proportional 
lengths of the two regions of the body are 17 : 12. 

The abdomen consists of four segments all of ,,;hich bear transverse rows of small 
spinules, and the proportional lengths of the segn1ents and furcal rami are as follows :-

Abdomen 1 2 3 4 Furca 
-40~----~23~-----19------1~3-------7--

The first antenna is now divided into six segments, the terminal joint having under-­
gone division into two. The appendage thus corresponds exactly with T. Scott's des­
cription and the proportional lengths of the segn1ents are also practically identical. 

6 SegnH'nts 1 2 3 4 5 
~8----~5----~8~--~2-----4-----~-J 

The second antennae, nlouth-parts and first to fourth pairs of legs are identical with 
the corresponding appendages in the smaller form, described above, and with T. Scott's 
examples, with again the single exception of the exopod of the first leg which is slightly 
longer than he figures it. 

The fifth pair of legs have become slightly modified, both the free segment and the 
tongue-like prolongation of the basal joint being somewhat broader than in the preceding 
stage. The whole appendage now agrees exactly with T. Scott's description. 

eJo A few males belonging to this type were also found in the collection. Here too 
I find certain slight modification in certain of the a.ppendages. 

The first and second antennae, mouth-parts and first pair of 8wimming legs agree 
exactly with the preceding form. 
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The second pair of legs shows an interesting modification. The second and third joints 
of the endopod have now become fused together, so that the appendage consists of only 
two joints and the limb in every way corresponds to the description given by T. Scott. 

The fifth pair of legs show a slight change of shape, corresponding to the changes 
that we have already noted in the female. The prolongation of the basal joint has become 
somewhat narrower and the free segment is also more slender and is oval rather than trian· 
gular in shape. The number and character of the spines and their points of origin from the 
segments is identical in the two forms. 

During the past few months I have been fortunate enough to discover at least two 
other examples of this interesting relationship. In all cases the larger form agrees exactly 
with the smaller except in small changes of shape of the 5th pair of legs, and it seems to me 

. that these two forms, agreeing as they do so closely with each .other 1 must be regarded as 
belonging to one and the same species and I have therefore come to the conclusion that they 
are examples of dimorphism. 

A. Scott (1902, p. 410, pl. iii, figs. 6-10), under the name Stenhelia il'rasa has very 
briefly described a copepod that he obtained in the Red Sea. This form, which must be 
removed to the genus Amphiascus, very closely resembles Amphiascus scotti. Like the 
above form the first antenna possesses only five segments and the characters of the first and 
fifth legs are also very similar. 1 anl inclined to believe that he was dealing with the saIne 
species and that A1nphiascus il'l'asus (A. Scott) should be regarded as a synonym. Un­
fortunately A. Scott's description and figures are not sufficient to solve the problem. 
Should these two forms subsequently prove to be identical A. Scott's nanle will, of course, 
have precedence. 

Genus STENHELIA Boeck. 

Stenhelia inopinata (A. Scott). 

(Plate LI11, fig. 2.) 

Delavalia inopinata, A. Scot,t, 1902, p. 411, pI. iii, figs. 19-:!:2. 

A single example of a male Stenhelia was obtained at station C. A study of its structure 
-shows that in many respects it is closely related to though not identical with Stenlzelia pal'll8-
tris (Brady). .A. Scott, under the above name, has described fronl t.he R,ed Sea a fenlale 
Stenhelia that also is closely related to this species and it appears probable that the present 
specimen is the hitherto unknown Inale of Scott's female. 

d. Total length 0'57 mm. 
The anterior and posterior regions of the body are of equal length. 
The anterior region is robust and ternlinates in front in a rostrulll of nloderate sizt? 

The rostrum tapers towards the anterior end and the extrerne tip is produced in a bilobed 
process on each side of which a snlall hair arises. In its general £onn it closely reselllbles 
that of S. palustris (Brady) but is rather narrower in proportion to its length. 

'l"he abdon1en is considerably narrower than the cephalothorax HIHI t he po~tel'ior 

3egnlents are markedly tapered. The furcal ranli are long and ~lender and t lw 1 inc of arti-
11 :! 
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culation \yith the anal seginent is anned with a transYerse. row of minute spinules. There 
are five abdoininal segll1ents, \yhich have the following proportional lengths :-

Abdomen 2 3 4 5 Furca 
17 12 10 9 9 27 

The first antennae are modified to fornl grasping organs. Each antenna consists 
• of eight segnlents, of which the proximal two are stouter than the rest, and the fourth and 

fifth are sOll1ewhat dilated. The hinge-joint occurs between the sjxth and seventh. The 
third and fourth seglnents each bear a long sensory filament. The proportional lengths 
of the segillents are as follows :-

Sct;ments 2 3 4 5 7 8 

10 6 2 5 2 6 6 7 

The Inandible bears a palp that has the general shape characteristic of the genus. 
As in other lnembers 'of the genus the m.axillipeds are small and non-prehensile. The 

distal segnlent ternlinates in a curved cla"r-like seta. 
The first pair of legs consist of a two-jointed basal portion, a three-jointed exopod and 

an endopod of bvo joints only. The two branches are of equal length. The proximal seg­
ment of the endopod is stout and bears at the distal end of the inner margin a short stout 
truncated process, instead of a seta. The distal basal segment bears a slender seta externally 
and a stout serra ted spine on its inner margin. 

As in all the nla.les of this genus, the endopod of the second pair of legs is modified. In 
the present specimen it consists of two unequal segments. The proximal segment bears 
a stout spine-like process instead of a seta at its distal internal angle. The distal segment 
is about t,yice the length of the proximal and about the middle of its length is bent sharply 
outwards at an angle. The terminal portion of the joint is narrower than the proximal 
part. It bears five setae of \yhich the proximal is small and the last but one is stout and 
serrated. 

The third and fourth pairs of legs are of normal structure and each branch is composed 
of three segments. The two branches are of nearly equal length. 

The fifth pair of legs is rudimentary. Each appendage is represented merely by spines 
and setae arising froln the posterior border of the fifth thoracic segment. Near the middle 
line on each side is a long stout spine w"ith a small spine immediately e~ternal to it. In 
the ventro-Iateral regio~ of the border arises a stout serrated spine, with two slender setae 
arising externally to it. Between the two stout spines the posterior margin of the segment 
is fringed \vith a row of fine needle-like spinules. 

This single specinlen was obtained at station C at the south end of the lake in the 
lnonth of December. 

Family CANTHOCAMPTIDAE. 

Genus MESOCHRA Boeck. 

Mesochra nana Brady. 

(Plate LV, fig. I.) 
1I1e,,0cll,.(( nono, Brady, 1910. p. 522. text-fig. xi\'. 

The genus 111 esochra is one of. wide distribution. Several species have been des­
crihed froln the coasts of Great Britaitl and Norway and even as far north as the Arctic 
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Seas. Sars has recorded the occurrence of a species frolll the Pacific Ocean and Br:ady des­
eribed the present species from the Antarctic seas. 

A single example of a female occurred in the Chilka Lake, and, in spite of the great 
distance from the original locality a.nd the different conditions under which it was living, it 
seems to belong to Brady's species IJf.. nana. 

~. Total length 0'30 mm. 
The proportional lengths of the anterior and posterior regions of the body are 56: 43. 

The body is moderately robust, and tapers slightly towards the posterior end. The 
rostrum is ventrally defiexed and, \yhen the animal is viewed from above, forms only a lo~r 
rounded projection in the middle line anteriorly. The cephalic segment is large and is 
longer than the rest of the thoracic segments together. The postero-lateral angles of the 
fourth thoracic segment are produced backwards to a sharp point on each side: The 
abdomen consists of four segments, which have with the furcal rami the follow'ing propor­
tional lengths :-

Abdomen 1 2 3 4 Furca 
14 8 7 5 4 

The genital segment is large and is incompletely divided into t,yO, and the p~sterior 
margins of all the abdolninal segments are fringed with ro\,s of needle-like spines. 

The furcal rami are as broad as they are long, and both inner and outer surfaces are 
armed with rows of needle-like spines. At its distal end the ramus bears four setae of which 
the inner and outer are small and delicate: the other two setae arise, close together and are 
long and stout, the inner of the t\yO being by far the longer. 

The 1st antenna is short and reaches back to about one-third the length of the cephalic 
segment. It consists of seven segments, of which the proxilual four are stouter than the 
distal three. The fourth segment bears a long sensory filanlent. 

Th~ 2nd antenna consists of two branches, but the outer one is very short and consists 
of only a single segment bearing three setae. The terminal seglnent of the inner branch 
bears three spines, situated at equal intervals on its anterior margin, and bet,Yeen and 
proximal to these spines the border is armed with numerous small spinules. 

The mouth-parts resemble those of other members of the genus. 
The 1st pair of swinlming legs consist of a two-jointed basal part and a three-jointed 

exopod; but the inner ramus appears to consist of only two segments, a long pro~(illlal joint 
and a short cylindrical distal segment. The exopod is short and reaches only a short distance 
beyond the middle of the length of the proxinlal segnlent of the endopod : the first and second 
segments each bear a single slend8r marginal spine, and the distal segillent bears two spines 
and two setae, which arise close together from its apex. The outer margins of all the joints 
are fringed with minute spinules. The proximal joint of the endopocl is long and bears a 
single internal seta about half way along its length. The distal joint bears a long cIa w­
hke spine and a slender seta. 

The 3rd swimming leg consists of a three-jointed exopod and a two-jointed endopod. 
The endopod is much the shorter branch and only reaches to the end of the tniddle joint 
of the exopod. The terminal joint of the exopod is oyal in shape and bears only two marginal 
spines. The end-spine is slender and equals the two distal segluents of the lilHh in length, 
Three setae arise from the inner lllargin. 
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The 5th leg consists of a basal part and a free segment. The basal portion is produced 
internally in a broad triangular plate that extends slightly beyond the level of the distal 
end of the free segment. It bears five spine-like setae of which the distal one is by for the 
longest. The free segment is sub-triangular in shape and bears five setae. 

This specimen agrees very closely with the description and figures given by Brady 
(loc. cit.) of the form which he discovered in the Antarctic and which he named Mesochra nana. 
In both cases the tenninal j oint of the exopod of the swimming legs bears only two marginal 
spines, a character that is also shared by M. meridionalis Sars (1905, p. 389, pI. xviii, 
figs. 87-102) and M. aestuarii Gurney (1921b, p. 238.) The 5th pair of legs agree exactly 
with Brady's descriptions. There is, however, one point of difference. Brady in his 
description states that the terminal portion of the endopod of the 1st leg consists of two 
segments, wher.eas in the present example this portion of the ramus appears to consist of a 
single slender joint as in M. lilljeborgi Boeck. 

Mesochra sp. 

(Plate LV, fig. 2.) 

Associated with the female described above were two exanlples of a male, which, how-
ever, appear to belong to a different species. 

,~. Total length Q' 30 mm. 
The proportional lengths of the anterior and posterior regions of the body are 54 : 43. 
In general appearance the body closely resembles the female described above. 
The 1st antennae are modified to form a grasping apparatus. Each consists of seven 

segments of ,vhich the 2nd to 4th are considerably dilated. The hinge-joint occurs between 
the 5th and 6th segments. 

The 1st pair of legs consist of the usual two-jointed basal segment and both exopod 
and endopod are in these examples three-jointed. The exopod is comparatively short, 
as in the preceding female, and extends only a little beyond the middle of the proxima I 
segment of the endopod. The terminal joint bears two delicate curved spines and two 
setae. The endopod consists of an elongate proximal segment, and two short equal distal 
segments. The proximal segment bears a single seta on its inner margin, but in these examples 
thi ~ arises from near the distal end of the j oint instead of from near the middle of its 
length. 

The 2nd to 4th pairs of legs each consist of a three-jointed exopod and a two-jointed 
endopod. The number of marginal spines on the last segment of the exopod is three, so 
that in this respect also these males differ from the female described above. The endopod 
of the 3rd leg shows the usual modification; the distal segment has a somewhat swollen 
basal portion and an elongate cylindrical distal region from which two setae arise. In this 
respect this form closely resembles M esochra hirticornis (T. Scott.) 

The 5th pair of legs consist of a basal joint and a free segment. The inner expansion 
of the basal joint is small and bears only t"\Vo spines, of ,vhich the inner is the longer. The 
process is armed with a rovv of small spinules along its inner margin. The free segment 
is triangular or pyriform in shape and bears five spines, two on each border and one distally. 
In its general shape and armature this appendage agrees very closely with the correspond-
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ing limb in JYlesochra pygn~aea (Claus), almost the only difference being in the spines, whieh 
are much coarser and stouter than in the European form. 

All three specimens were obtained at station 37. 

Genus NITOCRA Boeck. 

Nitocra spinipes Bocek var. orientalis, nov. 

(Plate LVI, fig. 1.) 

Nitocra sp~n~pes, Boeck, 1864,_ p. 274. 

Canthocamptu8 palustl'is, Brady, 1880, p. 53, pI. xxxix, figs. 13-2:3. 

Canthocamptu8 palustris, Norman and T. Scott, 1906, p. 135. 

Nitocra spin ipes, Sars, 1903-11, p. 212, pI. cxxxviii. 

~itoC1'a spinipes, Gurney, 1920, p. 216, figs 1, 2 and 2B. 

Sars in his great monograph on the Crustacea of Norway has identified Cantliocamptus 
palustris Brady with N itocra typica Boeck. In this I think he is wrong. Brady' s figure 
of the 1st pair of legs shows the exopod reaching at least as far as the end of the 2nd joint 
of the endopod and the actual lengths of the two ranli as figured are equal, though he des­
cribes the inner branch as being ,; rather longer than the outer." In Nitocra typica the 
inner branch is very much longer than the outer. Furthermore his figure of the 5th foot 
agrees exactly with the condition found in Nitocra spu~ipes. I have therefore, follo~yed 
Gurney (loc. cit.) and regard Canthocamptus palust'f'is as a synonym, not of t-."Titocra typica 
but of N spinipes. 

Several examples of what appears to be only a variety of this species occur in the 

Chilka Lake collection. 
~. As regards the antennae and mouth-parts these specinlens agree closely with the 

European form. The 3rd segment of the 1st antenna is shorter than either of the segnlents 
on either side of it, and the terminal segment is nearly twice the length of the preceding 

one. 
In the 1st pair of swinllning legs the exopod reaches nearly to the end of the endopoc1, 

the terminal two joints of which are subequal in length and are together equal to the 

proximal joint. 
The 2nd to 4th pairs of legs agree exactly with the description and figures given by 

Sars. 
The 5th pair of legs also closely resemble the corresponding appendage in the northern 

form. 
~. The corresponding males show several snlaH points of difference fronl the European 

form. 
In the 1st pair of swimlning legs the lnarginal spine arising fron1 the hit point of the 

exopod is much longer than the Inarginal spines of the other joints, and the whole ~xopod 
only reaches to about the distal end of the second seglnent of the endopod. The 2nd hasal 
j oint bears on its inner margin a stout spine, that is curvet} a t its distal extrelllity in the fl1l'tll 

o[ a cla'v. 
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The 2nd to -!th pairs of legs agree with the corresponding appendages in the northern 

fonn. 
The 5th pair of legs exhibit certain small differences. The inner prolongation of the 

basal joint is slightly rounded and bears only two, instead of three, spines. Of these spines 
the inner is about twice the length of the outer and both are serrated. The distal joint 
is oval in shape and bears six setae, of which the outer three are slender, the fourth is long 
and stout and is coarsely serrated; the fifth seta is small and the sixth or inner one is long 
and plunlose. The appendage clearly resembles that of N. sin~l)lex SchmeiL 

The Chilka Lake examples are of a pale brown colour with a very conspicuous red 
-eye-spot. 

'Vhile agreeing very closely with the northern form, these examples from the Chilka 
Lake exhibit certain points of difference, whiyh, however, I do not think are sufficiently im-

4 

portant to justify the creation of a new species. I consider that in all probability, these 
specimens represent a local, possibly an oriental, variety correlated with the difference in 
environnlent. It is suggestive that in the only European species of this genus, whose 
habitat is slightly brackish water, namely, N itocra simplex Schmeil, the fifth ]eg in the 
male exhibits the same peculiarity as the corresponding appendage in both this and the 
following varieties from the Chilka Lake. In all three fornls the inner expansion of the 
basal j oint bears only two spines. 

In 1914 the only region of the lake where specimens of this variety were obtained 
was.in the outer channel near the entrance, but last year in June Dr. Annandale procured 
specinlens, including ovigerous females, in weed-washings from Rambha Bay. 

Nitocra typica Boeck var. la:custris, nov. 

(Plate LV, fig. 3 and plate LVI, fig. 2.) 

lY itocra typica, Boeck, 1864, p. 274. 

Nitocra ol1'gochaeta, Giesbrecht,1882, p. 116, pI. i, figs. :6, 15, pI. iii, fig. 17, pI. iv, figs. 3, 10, 

pI. v, fig. 10, pI. vi, fig. 3, pI. vii, fig. 17, pI. viii, fig. 3, pI. ix, fig. 15, pI. x, fig. 15, pI. xi, 
figs. 15, 21, 33, 34 and pI. xii~ figs. 7-9. 

Nitocra typica, Sars, 1903-11, p. 212, pI. cxxxviii. 

Nitocra oligoclweta, Norman and T. Scott, 1906, p. 15~. 

Nitocra typica, Gurney, 1920, p, 217, figs. 1, i, and 2A, 

Two Inales and one fenlale that appear to me to belong to this species ,vere found in 
the Chilka Lake collection. 

~. Total length 0·60 mm. 

The body in its general shape and proportions seenled to agree very closely ,vith the 
European exanlples of the species. 

The posterior lnargins of the abdolllinaI segnlents are fringed with fine spines and the 
anal operculum is also arnled with a transverse row of spinules. 

The 1st antenna consists of eight segments and the third seglnent was to a considerable 
extent telescoped into the second, thus giving to it a spurious appearance of shortness, but 
in actual length it was equal to the following segment. ...t\.s in the European form the ter-
1111nal portion of the antenna is shorter than the stouter proximal region. 
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The 2nd antenna has the form characteristic of the genus. The basal part is subdivided 
into two segments, and the outer ramus is very short, consists of only a single j oint and 
bears one plumose seta and byo smooth spine-like setae. 

The mandible resenlbles that of other species and bears a two-jointed palp. 
The maxillae and nlaxilliped resemble those of the European form. 
The 1st pair of swilnmil1g legs agree exactly with the European form. The exopod 

is short and only reaches to the end of the proximal segment of the endopod. 
The 5th pair of legs consists of a basal part and a free segnlent. The basal portion is 

produced on its inner side in a tongue-like process that bears five setae: it reaches to 
about half-way along the length of the free segment. The free joint is oval in shape and 
bears at its distal end six setae, as in the European form. 

C!. There were two exanlples of this sex in the collection, and these exhibit a close 
degree of resemblance to the form described by Giesbrecht from K.iel. 

The 1st antenna agrees closely with the description and figures of the European fornl. 
The 1st and 2nd pairs of s,,·imming legs resemble those of the female. 
The 3rd pair of swimming legs also exhibit a nlarked resemblance to the corresponding 

appendage in the European form. The end spine on the distal segnlent of the endopod is 
modified and forms a hook-like structure that is very sinlilar to the spine figured by Gies­
brecht (loc. C1:t.). 

The 5th pair of legs on the whole corresponds yer~· well ,,·ith the description of the 
corresponding appendage in the European fOfln. It exhibits, however, one point of diff­
erence for the prolongation of the inner part of the basal j oint bears only t,,-o spines instead 
of three. 

Nitocra yahiai (Blanchard and Richard). 

(Plate LVII, fig. 1.) 

Conthocampt1lS yahiai. Blanchard and r~irhard. 1891. p. !)lG. pI. yi. figs. '1~-5L 

?NitoCJ'a trag/lis. Snrs. 190;). p. 38G. pI. x,-i. figs. 70-86. 

This species ,vas first described by Blanchard and Richard froln the waters of the Oasis 
of Yahia in Algeria. These authors included it ill the genus Canthocampfus. but a study 
of the structure of the antennae and Inouth-parts sho,,'s that it must be transferred to the 
genus N itocra. Sars has subsequently described under the nanle l\T 1'tocra jJ'agil is a copepod 
that was obtained in a brackish-water lake in the Chathaln Islands, South Pacific Ocean. 
These two forms agree very closely in their Inain characters, though the two accounts differ 
from each other as regards certain details. In spite of these cliffercllces 1 fun inclined to 
regard the two forms as belonging to one and the sanle species. 

Dr. Annandale has recently nlade another slnall collection of Copepoda froln the Chilka 
Lake, and among the individuals present were two that seenl to Ine to belong to this species. 
They are from weed-washings from Barkuda Island and ,vere taken in June. 

d' Total length 0'57 Inm. 
The body is more slen~er than in the preceding species. The a bdolnen is lltllTow€'r 

than the anterior region of the body and is cOlnposed of four seglnents. Blallchard and 
Richard state that in their examples the abclolllen possessed five seglllellts, but this is pro 
bably an error due to their regarding the incolnpletely-divided genital seglnent ns two. The 



830 Jlemoirs of the Indian Museu1n. [VOL. V, 

posterior 111argins of all the abdol11inal segments are fringed 'with transverse rows of delicate 
needle-like spines and the anal operculum is also provided with a transverse row of spines 
that are sOlllewhat larger in size. 

The rostrunl is small and rounded. 
The cephalic segnlent is rounded anteriorly and is sOlllewhat shorter than the three 

following segnlents in length. 
The 1st antenna is short and reaches back about half ,vay to the posterior margin of 

the cephalon. It is conlposed of eight segments, of ,vhich the basal four are not markedly 
larger than the distal ones. The 1st, 2nd, 4th, 6th and 8th segments are longer than 
the others. The 4th segnlent is produced so as to overlap the 5th segment. It is from 
this prolongation that the sensory filament arises and not from the 5th segment, as Blanc­
hard and Richard state. 

The 2nd antenna has the usual form. The outer branch is short and consists of only 
one segnlent, which bears three setae, the internal of \vhich is plumose and is longer than 
the two distal ones. 

I \vas unable, unfortunately, to exanline the mandible. Blanchard and Richard figure 
it as having a wide cutting edge, fringed with a number of small teeth. The figure, ho\vever, 
disagrees with their description, for they remark "La mandibule est munie d'un grand 
nOl11bre de dents. Les deux premieres sont fort, tout les autres petites et egales. La dis­
tance qui separe les deux dents extremes est la largeur 11laxima de la mandibule." The 
palp according to thel11 has the typical form. 

The 1 st pair of swjnlming legs are small. The two branches each consist of three seg­
nlen.ts and are of equal length. The proximal segment of the endopod is stout and is almost 
equal in length to the two distal segments together. 

The 2nd to 4th pairs of swinlming legs appear to be identical in structure \vith both 
accounts. 

The 5th pair of legs have the usual structure, and consist of a basal and a free segment. 
This appendage in nly exanlples agrees exactly with the figure given by Blanchard and 
Richard (loc. cit, fig. 51). The distal free segment is oval in shape and bears six setae. In 
the description of the Pacific fornl given by Sal's, this segment is shown as being some­
what truncated at its distal end, although in the text he describes it as oval. He states 
that only five setae are present on the distal margin. 

Family LAQPHONTIDAE. 

Genus LAOPHONTE Plillipi. 

La~phonte chathamensis Sars. 

(Plate LVII, fig. 2.) 

Laophollte cliatlwme)/SlS, Sars, 190o, p. 391, pI. xvii, figs. 103-11B. 

This fOrln was described by Sars from the Chathanl Islands. In the tow-netting taken 
at station 166 in the Chilka Lake was a singl8 example of a Laophonte that SeelllS certainly 
to belong to t.his species. 

Total length 0·40 mnl. 
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The rostrum is broadly rounded and has a small hair projecting on either side. 
The 1st antenna is composed of only five segments, of which the 3rd is the longest and 

is followed by a very small 4th joint. The 3rd seglllent is produced distally so as to overlap 
the 4th and from this projection a slender sensory filalllent arises. 

The 2nd antenna is two-branched. The outer ralllUS is short and ahnost triangular in 
shape; it bears four pluIllose setae. The inner ramus consists of two joints: the distal 
one is of moderate length and bears three spines on its nlargin and three geniculate setae 
at its distal end, and the proximal part of the inner 11largin is fringed \vith fine hair-like 

spines. 
The mandible is of the usual type; it bears a short uniarticulate palp £ro111 which four 

setae arise. 
The maxilla agrees exactly with the figure given by Sars (loc. cit. fig. 109). 

The 1st pair of legs have markedly unequal ralni. The exopod consists of two joints 
only, of which the distal is twice the length of the proxinlal. The endopod is twice as long 
as the exopod ; it consists of a long and conlparatively slender proxinlal segn1ent and an 

oval short distal segment, which bears a long curvec1 claw-like spine. 
The 2nd and 3rd pairs of swinllning legs each consist of a three-jointed exopod and a 

two-jointed endopod. The endopod is llluch the shorter branch and reaches to the level 
of the distal border of the lniddle joint of the exopod. The 4th leg has the saIne structure 
as the preceding two pairs, but the endopod is consic1era bly shorter and only reaches as far 
as or very little beyond the distal end of the proxilnal segnlent of the exopod. The distal 
segment of the endopod bears only three setae. 

The 5th pair of legs consist of a basal segnlent and a frea joint. The basal seglnent is 
produced externally in a nipple-sbaped projection, frOlH the apex of which a single seta 
arises. Internally the basal plate is only slightly produced; fronl the distal end a single 
plumose seta arises and two l1l0re spring at equal intervals fronl the inner luargin. The 
proximal part of the plate is beset with fine hairs. The free segulent is long and slender. 
In the present specimen three fine setae arise froln the distal half of the outer Inargin. 
Sars figures only two in his examples. The distal extreluity of the seglnent is produced 
in a broad short conical projection. The outer Inargill is fringed with fine hairs. 

So close is the resenlblance between this ex~ullple and the description and figures given 
by Sars that I have no doubt that it belongs to the saIne species. 

Another species of Laophollle that structurally COllIes yery near to the aboye is Lao­
phonte mohammed Blanchard and Riehard, which \yas found in Algeria. It h"18 also been 
recorded by von Daday from Sianl. In this latter species the posterior llwrgins of the 
body-segments are decorated with rows of slllall rounded projections, which appear to be 
absent in the present fo1'n1. The structure of the antennae, lllouth-pnrts <l1Hl swinlluing 
legs is extraordinarily similar in both fOl'l11s. The. 5th pair of legs show ccrblin differences 
between the two forms. In L. chatltamensis the free seglnent is nlal'k('dl~' elongate and 
bears only a short thick projection at its apex instead of a setne. In the d(,~l'ription::; of 
this appendage in L. moham1ned frolH different localit.ies there is n t'on:-;itlcl'a hl,~ de~J'ee 
of variation. Thus in the early account by Blanchard and HiclWl'll (J 8HI. tig. 1 ~), this 

1 ~ 
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se~!ll1ent is shown as being about one and a half tilnes as long as wide and bearing three setae, 
th~ outer of which is coarse and plunlose, and the authors remark that in some examples 
a fourth seta arises proximally fronl the outer margin. In specimens from Turkistan, de­
scribed by von Daday (1904, p. 497, pI. ii, fig. 64) under the name Onychocamptus heteropus, 
the appendage is shown as exactly reselnbling the .Algerian form, but an example from 
Sian1 (von Daday, 1907, p. 196, pI. xvi, fig. 16) shows a considerable difference in the 
shape of this free segnlent, for it is now twice as long as broad and bears three delicate setae 
on its outer lnargin and a long straight seta distally. It would thus appear that as one traces 
the species eastward there is a progressive elongation of the free segment. 

It thus would appear possible that in reality L. lnohanuned and L. chathamensis may 
be synonynls of one another. 

Laophonte quinquespinosa, sp. nov. 

(Plate LVIII, fig. 1.) 

Several exalnples of what appears to be a ne"w species of Laophonte were taken at stations 
C, 128 and 166. 

~. Total length 0'70 lnnl. 
The body is conlparatively robust and tapers towards the posterior end. There is no 

sharp division between the anterior and posterior regions of the body. The proportional 
lengths of the two regions are 21: 25. 

The. abdonlen consists of four segnlents. The furcal rami are long and taper towards 
their posterior ends. The proportional lengths of the abdoluinal segments and furea are 
as follows :-

Abdomen I 2 3 4 Furca, 
30 14 10 15 28 

The genital segment is traversed by an incomplete line of separation, which gives to 
it the appearance of being cOlnposed of two separate -joints. The posterior margins of the 
first three abdominal seglnents are fringed along their posterior borders with transverse 
rows of small spines. 

The furcal rami are longer than the two preceding segments. About the middle 
of their length a small seta arises from the dorso-Iateral region and at about two-thirds of 
their length a pair of short setae arise close together fro In the lateral margin. Distally each 
ramus bears three setae, of which the middle one is by far the longest and stoutest, and has 
a bulbous swelling about one-third of the distance alono' its leno'th. o 0 

The 1st antenna reaches to about two-thirds the length of the cephalic segment. It 
consists of only six segnlents, having their proportional lengths as follows :--

Segment 2 4 5 6 
30 24 22 8 7 25 

The fourth segment is prolonged distally .beyond the fifth and bears a short sensory filament. 
The 2nd antenna consists of a two-jointed inner branch and a very short oute!' ramus. 

The outer branch bears four setae. The distal segment of the inner branch is anued with 
two slightly curved spines and frOln its distal end arise three geniculate setae. Both anterior 
and posterior borders are fringed with hairs. 
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The mouth-parts appear to resemble those of other members of the genus. 
The 1st pair of swimming legs consist of a two-jointed basal portion and an inner and 

outer ramus, each composed of only two joints. The 2nd basal joint bears a slender seta 
on its outer margin and a row of spines runs across its surface. The 1st joint of the exopod 
is about one-half the length of the second, and bears a single marginal spine. The distal 
segment bears a marginal spine about two-thirds of the distance along its length and dis­
tally bears two spines and two setae. The endopod is about twice the length of the exopod 
and the proximal segment is stout and strong. 

The 2nd and 3rd pairs of swimming legs are of the usual type. 
In the 4th pair of legs the endopod is short and only reaches to about the lniddle of 

the second joint of the exopod. The distal segluent bears only three setae. 
The 5th pair of legs consist of a basal joint and a free segment. The basal joint is pro­

duced internally in a narrow tongue-shaped process that reaches nearly to the distal end 
of the free segment. It bears three delicate setae on its sonlewhat truncated distal end 
and two coarse serrated spines arise froin the inner border; both inner and outer lllargins 
are fringed with hair-like spinules. The free segnlent is oval in shape and bears four setae 
on its outer margin, a single long seta from the tip of a conical projection at its distal end 
and a single seta on its inner border. The single external seta arising frOl11 the basal segl11ent 
is situated at the extremity of a long finger-like process. 

In many respects this form agrees with the description given by T. Scott (189-1, p. 97, 
pI. x, figs. 31-37) of a species found in the Gulf of Guinea and nalned by hilll L. brevicornis. 
In both ca8eS the exopod of the 1st leg is composed of only two joints, and the 1st antenna 
has only six segments. The proportional lengths of the antennal joints are also very 
similar. The shape of the 5th pair of legs is, however', different in the two fOrIlls, and in 
the present examples the furcal rallli are much longer. I have therefore preferred for 
the present at any rate to regard the Chilka Lake exanlples as belonging to a different 
species hitherto unknown. 

&,. Associated \vith these females were several exanlples of the Inale sex. 
Total length: 0·66 mnl. 
In this sex the abdonlen consists of five segl11ents, which have the following proportional 

lengths :-
Abdomen. 2 3 5 Furca 

17 20 17 13 11 :2.j 

The 1st antenna is modified to form a powerful grasping organ. I t con~i::;ts of six seg­
ments, of which the third is slnall and the fourth el1ol'lllonsly dilated. The hinge-joint occurs 
between the fourth and fifth joints, and the end seglllent tenninates in a narrow finger-like 
process that is devoid of setae. The fourth segillent bears a long sensory filaillellt anll 
its anterior margin is produced in two or nlore blunt processes which arise near the proxilllal 
end. 

The 2nd antennae, nl0uth-parts and 1st pair of swimnling legs are tht? SllnlC i.l;-:i in the 
female. 

The 2nd pair of legs are somewhat modified. The exopod consists of three seglllents. 
of which the first two are subequal in length. The distal segillent is shorter ~l11d is oyal 
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in shape; it is also attached at an angle projecting inwards tov'lards the Iniddle line. Froln 
the outer Inargin and distal end of this segment five stout spines arise, ,yhile two delicate 
setae spring froIn its inner 111argin. The endopod is short and only reaches to the distal 
end of the first segInent of the exopod. It consists of t,yO segments, the distal of ,yhich 
carries three setae, and is fringed on its outer and distal nlargin with nunlerous 
spinules. 

The 3rd pair of legs is very sinlilar to the 2nd but is not so heavily built. The endopod 
is proportionately longer and reaches to the Iniddle of the second joint of the exopod. At 
its distal end the second seglnent is produced in a sharp process, and external to this 
t,yO long plU1110Se setae arise: from the inner nlargin t,yO shorter setae arise the distal 
of ~:tlich is thickened and spine-like. The 3rd segment of the exopod is much shorter tha n 
thA first two seglnents and projects inwards: it bears five stout spines and two slender 
setae. 

The 5th pair of legs are very rudilnentary and consist 11lerely of four setae arising froIn 
a curved base on tJle posterior nlargin of the ~eglnent, and a single external plumose seta 
arising independently frolll a cylindrical process. 

In their general structure these Inales closely reselnble the members of the correspond­
ing sex in Laophonte strorni (Baird) and L. '}}~inuta (Boeck), but in each of these species the 
terminal nlodified segnlent of the exopod of the 2nd and 3rd legs bears only four stout spines,. 
,yhereas in the present fornl there are five. 

Genus CLETA Claus. 

[=Laophontopsis Sars.] 

The genus Cleta was originally founded by Claus (1863, p. 123) and in it he included 
three species, Cleta lamellijera, C. serrata, and O. brevirostris. Phillipi (1840, p. 189) had 
previously described the genus Laophonte to accommodate the single species Laoplwnte cot­
nuta. Subsequent writers transferred the whole of Claus's species, including Oleta lamelli-
jera, to Phillipi's genus and thus Cleta as a genus becanle merged in the earlier one. Sars in his 
great work (1903-11, p. 265) pointed out that Oleta lamellijera Claus exhibits certain rather 
striking differences fronl the other species of Laoplwnte and he therefore removed it from 
this genus ancl created a ne,Y genus Laophontopsis for it. Claus in his original description of 
the genus Oleta did not select anyone particular species as the type of the genus, but as the 
first one that he describes is Cleta lamellijera, this 11lUS"t by the rules of priority of no­
menclature be regarded as the type. It ,vas therefore unnecessary to create a nevY genus 
for this species and the gen~s Oleta must be reinstated ,yith O. lamellijera as the hitherto 
only known species. 

In the Chilka Lake collection there was a. single specimen of ,yhat appears to be a second 
and closely allied species. Cleta lamellijera, as far as our knowledge extends, seeIns to be 
confined to the littoral waters of the North Atlantic and Mediterranean Seas. The occur_ 
rp.llce of a second species in tropical 'waters is therefore of considerable interest. 
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~. Total length O· 66 InUl. 

Cleta secunda, sp. nov. 

(Plate LIX, fig. 2.) 

t'35 

In its general appearance this exalnple closely reselllbies Oleta lamelliJera. The body' 
is narf(~nv and elongate and there is little or no distinction between the anterior and posterior 
regions of the body. The rostrunl is broadly rounded. 

The abdomen consists of four seglllents, which have with the furcal ralni the follow­
Ing proportional lengths:-

Abdomen 1 2 3 4 Furca 
~30~--~1~3----~11~--~1~O----------~4~3~ 

'The furcal ranli are, as in Oleta lamellije'l'a, extraordinarily long, being four and a half tillles 
the length of the anal segment. They are flattened from above downwards and taper gra­
·dually to the posterior end. The externallllargin bears two slnall setae and a conlparatively 
.stout seta arises froln the inner part of the distal nlargin. 

The 1st antenna consists of only four segnlents, of which the third is the longest. The 
first segment is produced on its posterior aspect in a rounded chitinous boss. The third 
segment bears a stout sensory filarnent and the ternlinal joint, which shows indistinct 
-traces of an inconlplete division into two, bears on its anterior margin and distal end three 
.stout serrated spines. 

The 2nd antenna consists of two branches, of which the outer is extrelllely snlall and 
is uniarticulate. It bears three setae, the ternlinal one being large and serrated. The 
inner branch is of normal structure. 

The mandible is furnished with a uniarticulate palp. 
The 1st pair of legs consist of a 2-jointed basal part, a three-jointed exopocl and a 

2-jointed endopod. The exopod is the shorter of the two branches and all three seglnents 
are sub equal in length. The ternlinal seglnent which is slightly the longest bears distally 
two spines and two setae. The endopod consists of a long and sOlnewhat tapering proxilnal 
.segment, from the inner border of \vhich a long seta arises, and a short distal segnlent whieh 
bears at its tip a long seta and a single long spine. 

The 2nd to 4th pairs of legs each have a 2-jointed endopod, which is considerably shorter 
than the exopod. These limbs are of slender build and the third joint of the exopo<.l bears 
·only t,vo Inarginal spines. 

The 5th pair of legs consists of a basal joint a.nd a free segillent. Both thl"\ inner tongue­
like prolongation of the basal joint and the free segnlent n,re elongate, though not, so linear 
in character as in Oleta la1J~ell~/e)'a. The inner projection extends well beyond the llistal 
limit of the free segment~ and bears five setae, of which the proxilnal two are Rpine-likc <11H1 

serrated. The apical seta is llluch the longest. The free segrnent also bears fh'C' R~tnc, three 
on the outer Inargin, one on its inner lnnr.~in near the tip and one fronl the cxtrclllC di~tal 
end. 

This specinlen was obtained in a, tuw-netting taken off Satpnrn in the Olltl'l' l'hallllt,l 

in the nlonth of Decelllber. It seenlS certain that it has been swept intn the lab, fl'U1D the 
littoral region of the Bay of Bengal. 
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Fanlily TACHIDIIQAE. 

Genus EUTERPINA Nornlan. 

[=Euterpe Claus, 110m. preoc.] 

Euterpina acutifrons (Dana). 

Hu, jJuclzcUb (?) oculi/tons. Dan'}. 1852. p. 1192. 

EHteJ'pc g/'ClC1·17'8. elE us. 1863. p. 110. pI. xiv, figs. 1-13. 

Euterpe graciZi$. Brady. 1880. p. 22. pI. XL. figs. 1-6. 

Eutc,.pc gracilis. Thompson. 18£0. p. 151. 

Eute,.pc oClltijrori,c;. (;iesbrecht. 1E-93. p. 55G, pI. xliv, flgs. 16-31. 

Eutel'jJc ocutiji"Cns. Thompson. 1893. p. 193, pI. xix, fig. 3. 

Euterpc gmcilis. var. or1Jwta, T. Scoti, 18£4. p. 93, pI. xii. figs. 14·23. 

Euterp( grociln. Brad:". 1899. p. 30. 

Eutfrpc ((c/(tlfron~. Thompson. 1 £O(L p. 285. 

Eute)'pe. (fc!dijrons. Cle,~e. 1£'01. p. 7. 

Euterpe ((culi/rons, Cleve, 1£03, p. 363. 

Euterpina gracill's, Norman. 1903, p. 368. 

Euterpina ((CUll/fons, Thompson and A. Scott, 1£03. p. 258. 

Euterpe acut.ifrons, Esterly, 1905. p. 212, fig. 53. 

Euterpe aculiltons, 'Y olfenden, 1905, p. 1034, pl. xcix. figs. 1~·20. 

E1lterpina aClItij-rons. Norman and T. Scott, 1906, p. 139, 

Euterpe aculi/rons, Pearson, 1906, p. 7. 

Euterpe ((cull/tons, van Breelnen, 1£08, p. 176~ fig. 191. 

Eutcrpina acutiJrons, A. Scott. 1909, p. 229. 

Euterpe acut£/mns', Steuer, 1910, p. 29. 

Euterpina acutilron8~ T. Scott. 1912, p. 543. 

E'Uterp11la acufllrons, Frlichtl: 1920, p. 32. 

[VOL. V, 

The species appears to have a world-wide distribution. A few specimens w'ere obt~ined 
at stations 78, 84, 90 and 92, all of which are in or near the outer channel. It seems certain 
that they had been s\yept in by the infiowing current. 
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LIST OF STATIONS AT WHICH COLLECTIONS OF COPEPODA WERE 1\iADE. 

Station A.-27th July, 1913. 
Off Barkul. 

Pseudodiapton~us hiclc}J~ani Se,,~ell. 

Station B.-16th December, 1913. 
At Satpara. 

Acartia chilkaensis Sewell. 
Acal'tiella n~ajol' Sewell. 
Acartiella minor Se\vell. 
Canuella jurcigera Sars. 
Cleta secunda, sp. nov. 
Cyclopina intermedia, sp. nov. 
Halicyclops magniceps (Lilljeborg). 
Harpacticella lacustris, sp. nov.; females ovigerous. 
JJ1 esocyclops oithonoides Sars. 
Nitocl'a spinipes Boeck, var. orientalis, nov. 
Oithona brevicornis Giesbrecht. 
Paracalanus crassirostris Dahl. 
Parategastes sphaericus Claus, var. similis, nov. 
Pseudodiaptomus annandalei Sevvell. 
Pseudodiaptomus hickmani Se\vell. 

Station C.--27th December, 1913. 
Weed washings from Rambha. 

An~phiascus scotti~ nom. nov. [=Dactylopu8 propinquu8 T. Scott]. 
Cyclopina longiturca, sp. nov. 
H arpacticus littoralis Sars; females ovigerous. 
Laophonte quinquespinosa, sp. nov. 
Longipedia coronata Claus. 
Pseudodiaptomus annandalei Sewell. 
PseudodiaptoJnus bingha}J~i Se'w'ell ; fenlales ovigerous. 

Station·D.-22nd January, 1914. 
Rambha Bay. 

Acartia southwelli Se\vell. 
Harpact·icella lacustris, sp. nov. ; one female ovigerous. 
Labidocera pavo Giesbrecht. 
Oithona brevicornis Giesbrecht; in large numbers. 
Paracalanus crassiJ'ostris Dahl; adults and immature forms. 
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Station E.-12th April, 1914. 

South side of Maludaikuda. 
A1}~phiasc.us scotti, nonl. nov. [=Dactylopus propinquus T. Scott]. 
Dactylopusia brevicornis (Claus). 
Idyaea furcata (Baird). 
Isias tropica sp. nov. 
Labidoce'ra pavo Giesbrecht. 
Longipedia coronata Claus. 
lJ!lesochra nana Brady. 
N itocra spinipes Boeck, Yar. ol'ientalis, nov. 
Paracalanus crassirostTis -Dahl; only few present. 
Parategastes sphae·ricus (Claus), var. si1nilis, nov. 

Station F.-13th .A.pril, 191:1. 

Off Barkuda island. 
Density of ,vater 1009'75 at 15°C. 

Acartia southwelli Sewell, 
Labidocera pavo Giesbrecht. 
Longipedia sp., j u v . 
Oithona sp., juv. 
Paracalanus crassi'fost! is Dahl. 
Pa1'ategastes sphaericus (Claus), var. SiH~ilis, nov. 

Station G.-15th April, 1914. 

Between Cherriakuda and Breakfast Island. 
Density of water 1010'5 at 15°C. 

Labidocera pavo Giesbrecht; both adults and inllnature forms. 
Paracalanus crassirostris Dahl. 
Pa1'ategastes sphaericus (Claus), val'. similis, nov. 
Pseudodiaptonuls hick1nani Sewell. 

Station H.-16th April, 1914. 
Between Breakfast Island and Rambha. 
Density of ,vater 1010'75 at 15°0. 

Labidocera pavo Giesbrecht; both adults and inullature foruls . 

. Station I.-17th April, 1914. 
S. W. of Barkuda Island. 

Acartia southwelli Sewell. 
Labidoce'l'a pavo Giesbrecht. 
Oithona brevicornis Giesbrecht. 
Paracalanus cr(tssirostris Dahl. 

Station J.-April, 1914. 
Off Gantasila, Rambha Bay, in iHut1\entuus alg<le. 
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Station I\. .-April, 1914. 
Off Gantasila, Rambha Bay. 

A?Hphiascus scotti, nom. nov. [=Dactylopus prvp~nquus T. Scott] ; 
females ovigerous. 

Longiped'l'a coronata, Claus. 
P seudod'l'aptomus annandalei Sewrell. 
p seud od ia ptorn us tollingeri Se,,?ell. 
Saphirella indica, sp. noy. 

Station L.-22nd Septenlber, 1914. 
Pond on Barkuda Island. 
(Density of water on 19th July 1914, 1002·0 at 15°C.) 

Cyclops bicolor Sars. 
ill esocyclops obsoletus (I{och). 

Station M.-sth Novelnber, 1914. 
Off Samal Island. 

Acartia southwell'l' Sewell. 
Acart'l~ella major Se\yell. 
Oithona nana Giesbrecht. 
Paracalanus crassiTostris Dahl. 

Station 2,-12th February, 1914. 
Off Chiriya Island; I mile N."E.x E. l\Iouth of Ranlbha Bay. 
Density of "ater 1010·75 at 15°C. 
Surface temperature 26·0°C. 

Acartia southwelli Sewell. 
Oithona brevicornis Giesbrecht. 
Paracalanus crassirostris DahL 

Statiun S.-14th February, 1914. 
Off Rambha Bay; 2'7 miles N. E. l E. of Breakfast Island. 
Density of water 1010-00 at 15°C. 
Surface temperature 26·4°C. 

Acartia ~outhwelli Se\vell. 
Acartia spinicauda Giesbrecht. 
Labidocera pavo Giesbrecht; juv. 
OilllOna b1'e'vicornis Giesbrecht. 
Paracalanus c1'assirostris Dahl. 

Station 15.-15th February, 1914. 
Rambha Bay, off Boat harbour. 

Acartia southwelli Sewell. 
Isias tropica, sp. nov. 
Labidocera pavo Giesbrecht; many immature forms. 
Oithona brevicornis Giesbrecht. 
Paracalanu8 crassiro:;;tris Daltl. 
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.Station 34.-23rd February, 1914. 

Chiriya Bay towards Samal Island; 1·6 llliles. S. E. 1 S. of Barkudct 
Density of water 1010'0 at 15°C. 
Surface temperature 26·2°C. 

Acartia southwelli Smvell ; few. 
Halicyclops magniceps (Lilljeborg). 
(1) Longipedia Tosea Sal's. 
Oithona brevicornis Giesbrecht. 

Station 37.-24th February, 1914. 
Maludaikuda, along shore: 

Ectinosoma norrnani T. and A. Scott. 
Harpacticus gracilis Claus, val'. o,.ientalis: noy, 
H arpacticus littoralis Sal's. 
1l1esochra nana Brady. 
111 esochra sp. d 
l-litocra typica Boeck, val'. lacustris, nov. 
Paracalanus crassirostris Dahl. 
Parrategastes sphaericus (Claus), val'. si1J~ilis, nov 

Station 48.-3rd l\iarch, 1914. 
2·9 miles East of BarIcul bungalow. 
Density of water 1008'25 at 15°('. 
Surface tenlperature 29°('. 

[sias tropica, sp. noy. 
Pseudodictpt01nus hickmani Sewell; felnales oyigerous. 

Station 53.-4th March, 1914. 
Off Barkul bungalow. 

Acartia south1felli Sewell. 
Acartia spin1:cauda Giesbrecht. 
Oitlwna brevicornis Giesbrecht. 
Paracalanus crassi1'ostn:s Dahl. 

Station 61.-7th Th1areh, 1914. 
1 nlile E. by N. of Patsahanipur. 
Density of \vater 1006'75 at 15°C. 

Surface temperature 28' 7°C. 
Amphiascus scotti, nonl. noy. [=DactylojJlIs propin']uu .... T. Scott.l 
Oithona brev'icorn1's Giesbrecht. 
Paracalanus crassirostn's I)ahl. 

Station 62.-7th Thiarch, 1914. 
2·6 miles E. by S. l-S of Patsahanipur. 

Oithona brevicornis GieslJrecht : few. 
Paracalanus crqssirostris Dahl; in large Illllnilcl'H. 
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Station 65.-8th lVlarch, 1914. 
1· 5 nliles N. by E. of I{alidai. 

Oithona b'l'evicornis Giesbrecht. 
Oit/wna nan a Giesbrecht. 
Paracalanus crassirostris Dahl; in large numbers. 

Station 75.-13th l\1arch, 1914. 
Satpara bay, along shore. 
Density of water 1026,50 at 15°C. 
Surface telnperature 28·4 °0. 

Longipedia coronata CIa us ; females ovigerous and j uv. 
Pseudodiaptmnus annandalei Sewell; females ovigerous. 
Pseudodiaptornus bingharn~i Sewell. 

Station 78.-14th l\larch, 1914. 
In nlain channel, along North end of Barhampur Island. 
Density of ,vater 1026·25 at 15°e. 
Surface temperature 29°C. 

Acrocalanus iner'Jnis Sewell. 
Canuella jurcigera Sars. 
Ectinosmna nonnani T. and A. Scott. 
Euterpina acutljrons (Dana). 
Oitlwna brevicornis Giesbrecht. 
Oithona nana Giesbrecht. 
Paracalanus crassirostris Dahl. 

Station 84.-16th March, 1914. 
In main channel, West of Satpara Island. 

Acartia centrura Giesbrecht. 
Acrocalanus inel'1nis Sewell. 
F)uterpina acut'ijrons (Dana). 
Oithona nana Giesbrecht. 
Paracalanus crassirostris Dahl. 

Station 89.-18th March, 1914. 

Between l\tlahosa and Sat,para, in main channel. 
Acrocalanus iner1nis Sewell. 
Paracalanus crassirostris Dahl. 
8aphirella indica, sp. nov. 

Station 90.-19th March, 1914. 
Near outer bar, 1 n1ile S. W. of lllouth. 

Acartia southwelli Sewell. 
ACi'ocalanus inern~is Sewell. 
Canuella jurcigera Sars. 
Eute1'pina acutifrons (Dana). 
lJl esocyclops obsoletu8 (I{och). 
Oitlwna nana Giesbrecht. 
Paracalanu8 crassirostris Dahl: a few exalllpleF:. 
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Station 91.-19th March, 1914. 
Outer bar, close to mouth. 
Density of water 1028·25 at 15°0. 
Surface temperature 31'7°0. 

Pseudodiaptomus serricaudatus (T. Scott) a single male. 
Station 92.-20th March, 1914. 

West of Satpara Island. 
Acartia centrura Giesbrecht. 
Acartia southwelli Sewell. 
Acrocalanus inermis Sewell. 
Corycaeus (Onychocorycaeus) giesbrechti F. Dahl. 
Euterpina acutifrons Dana. 
H alicyclops 1nagniceps (Lilljeborg). 
Labidocera pavo Giesbrecht. 
Oithona nana Giesbrecht. 

Station 93.-20th March, 1914. 
Mahosa, Barhampur Island; along shore. 

Paracalanus crassirostris Dahl; very few present. 
Station 94.-21st March, 1914. 

Manikpa tna Island ; along shore. 
Acartia sp., juv. 
Oithona brevicornis Giesbrecht. 
Paracalanus crassirostris Dahl. 

Station 97.-16th July, 1914. 
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Between Barkuda Island and nlainland, to South of Barkuda Island. 
Density of water (on 17th) 1015'00 at 15°0. 

Acartia sp., juv. 
Paracalanus crassirostris Dahl. 

Station IOO.-19th July, 1914. 
South bay. 
Density of ,vater 1015·00 at 15°r. 
Surface temperature 27·7°C. 

Acartia spinicauda Giesbrecht. 
Labidocera pavo Giesbrecht. 
Oithona brevicornis Giesbrecht. 
Paracalan'us c'fCtssirostris Dahl. 

Station lOl.-20th July, 1914. 
Between Cherria and Inainlalld. 

Acartia centrU/fa Giesbrecht. 
Aca1'tiella 1nino'1' Se\vell. 
Harpacticella lacustris, sp. noy. 
Labidocera pavo Giesbrecht. 
Oithona brevicornis Giesbrecht. 
Paracalanus crassiJ'ostn:,<;, Da1\ t 
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Station 103.-2nd Septelnber, 1914. 
Channel S. 'V. of Satpara promontory. 

Acartia chilkaensis Sewell. 
Acartiella maJ'or Sewell; very few. 
Acartiella 1ninor Sewell. 
Paracalanus crassirostris Dahl. 

Station 106.-3rd Septmnber, 1914. 
Outer channel, N. E. of Mirzapur. 

Acartiella 1najor Sewell. 
Pseuclocliapton~us hick1nani Sewell. 

Station 108.-3rd September, 1914. 
Outer channel fronl Mirzapur towards Manikpatna. 
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Acartia chilkaensis Sewell; females bearing spermatophores. 
Acartiella 1najor;· Sewell. 
Paracalanus crassirostris Dahl. 

Station 126.-9th Septenlber, 1914. 
Channel fronl Satpura to Barnikuda. 
Density of water 997· 5 at 28, 6°C. 

Acartia chilkaensis Se\vell. 
Acwrtiella 1najor Sewell. 
Acart'iella r;ninor Sewell. 
Paracalanus crassirostris Dahl. 
Pseudodiaptmnus annandalei Sewell 

Station 128.-10th Septenlber, 1914. 
Off Southernmost Island of l\fanikpatna series. 
Density of water 997·0 at 31·5°C. 

Cyclopina longiju.rca, sp. nov. ; females ovigerous. 
Cyclops buxtoni Gurney. 
Halicyclops magniceps (Lilljeborg). 
Laophonte qttinquespinosa, sp. nov.; females ovigerous. 
Nitocra spinipes Boeck, var. orientalis, nov. ; females ovigerous. 
Pseudodiaptmnus tollingeri Sewell; females ovigerous. 

Station 133.-12th September, 1914. 
Off l\Iahosa, lllain channel. 

Acartia chilkaensis Sewell. 
Canuella ju}'ciger(l Sars. 
Cyclopina intennedia, sp. nov. ; fenlales ovigerous. 
D~a ptO}f( us blanci de Guerne and Richard. 
H cU}Jacticella ZC1custris, sp. nov . 
.LllesoCllclops obsoletus (K.och) ; both adults and· imnlature forms, 
lVitoc)'a sp1'nipes Boeck, var. orientalis, nov. 
Parategastes sphaericus Claus, var. similis, nov. 
Pseudodiapt01nus annandalei Sewell; fenlales ovigerous. 
Pseudodiapt01nus hi.cktnani Sewell; fenlales ovigerous. 
Pseudodiaptmnus lobipes Gurney; females ovigerous. 
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Station 134.-15th Septenlber, 1914. 

1 to I! nliles off K~alupara Ghat. 
Pseudodiaptomus binghami Sewell. 

Station 136.--16th September, 1914. 
About 8 miles S. E. of Kalupara Ghat. 

Acal'tia chilkaensis Sewell. 
Acal'tiella ~na}or Sewell; females bearing spermatophores. 
Acartiella minor Sewell. 
Paracalanus crassirostris Dahl. 
Pseudodiaptolnus hickmani Sewell. 

Station 137.-16th Septelnber, 1914. 

8 miles S. S. E. of Kalupara Ghat. 
Density of water 997'0 at 28·5°C. 

Acal'tiella ma}or Sewell. 
Diaptomus blanci de Guerne and Richard. 
Diaptomus cinctus Gurney. 
Diapton~us contort us Gurney. 
Diaptonius pulcher Gurney. 
Diapto}}~uS striglipes Gurney. 
JJesocyclops obsoletus (K.och). 
JJesocyclops oithonoides Sars. 
PseudocZiaptomus binghanti Sewell. 
Pseudocliapt01nus lobipes Gurney. 

Station 139.-Septe111ber, 1914. 
Off Barkul. 

Aca'rtia chilkaensis Sewell. 
AcCt'rtiella lnajor Sewell; fenlales bearing spennatophores. 
Pse~ldodiaptomus annanclalei Sewell; very few. 

Station 140.-21st September, 1914. 
Off I(alidai. 

Acartia clzilkaensis Sewell (?) ; only males and imnutture tonllS. 
Oithona sp., juv. 
Paracalanus crassirostris Dahl. 

Station 142.-23rd Septenlber, 1914. 
Along Barkuda Island. 
Density of water 1·0065. 
Surface temperature 28'1 °e. 

Acartia sOlltllwelli Sewell; adults and inlnlature fOl'll1s. 

A.cartiella major Sewell. 
Cyclops bicolor Sars. 
Harpacticella lacustris, sp. nov. 
Labidocera pavo Giesbrecht. 
JJJesocyclops obsoletus (I\.och). 
Oitlwna brevicornis Giesbrecht. 
Oitlwna nana Giesbrecht. 
Paracalanus crassirostris Dahl: in fair nUlnbel'~. 
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Station 143.-23rd September, 1914. 
Canal Bay. 

Acartia southwelli Se"well. 
Oithona nana Giesbrecht. 
Paracalanus crassirostris Dahl. 

Station 145.-17th November, 1914. 
Across the mouth of Rambha Bay. 

Acartia southwelli Se"well. 
Acartiella major Se\vell. 
Oyclops bicolor Sars. 
Mesocyclops obsoletus (Koch). 
Oitlwna brevicornis Giesbrecht. 
Oithona nana Giesbrecht. 
Paracalanus crassirostris Dahl. 

Station 148.-19th November, 1914. 
Chiriya J sland to near Barkuda Island. 

Aca1'tia southwelli Sewell; few. 
Acartiella major Sewell; few. 
Oithona nan(i, Giesbrecht; in large numbers. 
Paracalanus crassirostr'is Dahl; in large numbers. 
Saphirella indica, sp. nov. 

Station 152.-22nd November, 1914. 
I(alidai to Samalkuda. 

Acartia chilkaensis Se\vell. 
"Acartiella major Sewell; fema]es bearing spermatophores. 
Acartiella minor Sewell. 
Oitlwna nana Giesbrecht. 
Paracalanus crassirostris Dahl; in large numbers. 

Station 157.-25th Novenlber, 1914. 
About 1 mile off N. and E. of N albano Island. 

Acartia chilkaensis Se\vell. 
Acartiella major Sewell. 
A cartiella minor Se\vell. 
Paracalanus crassirostris Dahl. 

Station 164.-28th November, 1914. 
About "~ mile off Parikudh. 

Acartia chilkaensis Sewell. 
Acartiella major Se\vell. 
O'ithona nana Giesbrecht; only very few present. 
ParacaJanns crassi1'ostris Dahl. 
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Station 166.-29th November, 1914. 

Anchorage at Barkul due east. 
Acartia chilkaensis Sewell. 
Acartiella rnaior Sewell. 
Acartiella minor Sewell. 
Oyclopina intennedia, sp. nov. ; felnales ovigerous. 
Laophonte chathamen3is Sars. 
Laoplwnte quinquespinosa, sp. nov. 
Oithona nana Giesbrecht. 
Paracalanus crassirostris Dahl; in large numbers. 
Pseudodiaptomus annandalei Se\vell; females ovigerous. 
Pseudodiaptomus hickmani Sewell; a few fenlales ovigerous. 

Station 167.-June, 1923. 
Weed ,vashings from Rambha Bay . 
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. A.mphiascus scotti, nOl11. nov. [ = Dactylopus }Jl'opinquus T. Scott.] 
Ectinosoma '1nelaniceps Boeck. 
Har}Jacticella lacustris, sp. nov. 
N itocra yahiai Blanchard and Richard. 
Parategastes splzaericus Claus, var. si'f}~ilis, nov. ; females ovigerous. 

EXPLANATION OF THE PLATES. 

In arranging the plates to illustrate this paper I have followed the system adopted by 
G. O. Sars in his m~nograph on the Crustacea of Norway. Each species is given a number 
and the various append'lges belonging to that species are denoted by the nUlnber with the 
addition of an abbreviation corre~ponding to the appendage. 

AllBREVIATIO~S. 

~ felnale. a l anterior antenna. 

3 male. a2 posterior antenna. 

c. cephalic segment. M. mandible. 

ura, urosoma. ~Ip. mandibular palp. 

gen. ar. genital area. m 1st maxilla or maxillary palp. 

gen. ar. genital armature of male. mpl 2nd maxilla 01' ] st maxilllperl. 

F. furcal joints. mp2 2nd maxil1iped. 

R. rostrum. pl_p5 legs of th~ ~E:t to 5th pairs. 



EXPLANATION OF PLATE XLIV. 

Fig. 1. Is,tas tropica, sp. nov. 
Fig. 2. Pseudodiaptomus attnandalei Sewell. 
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1mpl. 

R. B. S. S. del. 

19 gen.ar. 
(lateral) 

Fig. 1. Isias tropica, sp. nov. 

PLATE XLIV . 

1 ~ gen. ar. 
(ventral) 

1ours. 

Fig. 2. P~eudodiaptnmlls allnnndaiei Sewell. 
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EXPLANA'J.lION OF PLATE XLV. 

Fig. 1. Pseudodiaptomus lobi pes Gurney. 
Fig. °2. Pseudodiapto~us bi'Vtgha'ff!'i Sewell. 

Fig. 3. Pseudodiaptomus tollingeri Sewall. 
Fig. 4. Diaptomus cinctUB. Gurney. 
Fig. 5. Diaptomus contortus Gurney. 
Fig.. 6.. dcartia southwelli Sewell. 



MEM. IND. MUS" VOL. V, 1924. 

R. H. S. S. del. 

Fig. 1. Pseudodiaptnmu8 lobipes Gurney. 
Fig. 2. P.~eudodiaptomus binghmlli Sewell. 
Fig. 3. Pseudodiaptomlls tollill(jeri Sewell. 

PLATE XLV. 

4da
'
, 

Fig. 4. Diaptolllus ('t'lldll,~ Gurney. 
Fig. n, Dioptomus contortlls Gurney. 
Fig. 6. Acariia sOlitilwl'lIi Sewell. 



EXPLANATION OF PLATE XLVI. 

Fig. 1. Acartiell:l maior Sewall. 
Fig. 2. Acartiella minor Sewell. 
Fig. 3. Oithona brev£cornis Gieabroobt. 
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PLATE XLVI. 

R. B. S. S. del. 

Fig. 1. Acartiellrz mojo}' Sewell. Fig. 2. ACI11'fiella winoJ' Sewell. Fig. 3. Oithullu brrl't'cllI'II/','i GifRJl'('cht.. 



EXPLANA.TION OF PLA.TE XLVII. 

Fig. 1. Oyclopina intermedia, Spa nov. 
Fig. 2. Oyclopina longiju'fca, sp. nov. 
Fig. 3. Halicyclops te.nuispina, Spa nov. 
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1~p~. 

R. B. s. S. del. 

Fjg. 1. Cyc/opina intermedin, sp. nov. Fjg. '2. C!lc/Opillfl IUllfll/ur('a, ~p. BOV. 

Fig. 3. 11 o/ief/cl()ps t{'llllispiIlO, sp. nov. 



EXPLANATION OF PLATE XLVIII. 

Fig. 1. Longipedia coronata CIa us. 
Fig. 2. Longipedia 'fosea Sars. 
Fig. 3. Ectinosoma melaniceps Boeck. 
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PLATE XLVIII. 

It. B. S. S. df-ll. 

Fig. l. Lon!lipedi(( elll anoia Claus. Fig. 2. LUllgipedia 1"osea Sars. Fig. 3. Ectl,lo .... mllll me/(Il1i('l'ps Boeck. 



EXPLANATION OF PLATE XLIX. 

Fig. 1. Oanuella jUfcigef"a Sars. 
Fig. 2. E'fgasilu8 ap. r3' 
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PLATE XLIX. 

1 Mp. 

1 ~ at. 

10 gen.ar. 

1 ~ gen. ar. 

n.. B. 1';. 8. del. 

Fig. 1. Cunuel/a (llrcig{!ra Sal's. Fig 2. El'gllsil U,': sp. 



EXPLANATION OF PLATE L. 

Fig. 1. Harpactiou8 littQ'rali, Sara. 
Fig. 2. Harpactiou8 gracilis Claus, var. orientalis, nov .. 
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19 a 1, 

~mp~ 

R. D. S. 8. d(JI. 

Fig. 1. H(frpadicU8 litto},fJlis Sal's. Fig. 2. H(]rp(1ctinlS gradlis Clau~, var. O/"ll'llitlil's, nov. 



EXPLANATION OF PLATE LI. 

Fig. 1. Harpacticella lacustris, sp. nov. 
Fig. 2. Parategastes spkaerious (Claus), yare similis, nov. 
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PLATE LI. 

Imp2. 

1sen.arm. 

R. B. S. 8. del. 

Fig. 1. Harpacticelln l(lcu.~tris, sp. nov. Fig. 2. PUl'oiegasies :-:phae1'icus (Claus), var . .. ·;z'IlIi/i. .. ·• nov· 



EXPLANATION OR PLATE LII. 

l!"ig. 1. I dyaea ensijera (Fischer), var. indica, nov. 
lng. '2. Parategastas 8phfle'l'icu8 (Claus), var. similis. nov. 
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EXPLANATION OF PLATE LIII. 

Fig. 1. D~t'Ylopu8ia brevicornis (Claus). 
Fig. 2 .. 8t.~elia inopinata tA. Scott). 
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1 F. 
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Fig. 1. Dactyloprrsia b1'evicornis (Claus). Fig. 2. Stf/llitelia illopilH1ta (A. Scott). 



EXPLANATION OF PLATE LIV. 

Fig. 1. .A.mpkiasC'lJ,B Bcotti, nom. nov. [=DactylopuB pr&pi14quUi T~ ScottJ_. 
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1 ~ p'5. 
(large form) 

19p5. 

(smaJI form) 
1op'. 

PLaTE LIV. 

1~p5. 
(small form) 

1 ~ p5, 
( large form) 

Fig. 1. AmphiasCU8 scotti. nom. nov, [= Dactylopus lJTOpillQllU.'i T. Scott], 



EXPLANATION OF 'PLATE LV. 

Fig. 1. Mesoonra M1UJ Brady. 
Fig. 2. M esoon'fa sp~ C1 
Fiaz. 3. N itoc'fa typica Boeok, var. lacu8tns, nov. 
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3 ca', 
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Fig. 1. J.l1es{)chra nona Brady. Fig, ~,. MeS()c/zTn, sp., J Fig. 3, Nitocnl typi('a Boeck, val'. I({('II.,;' no", III IV. 



EXPLANATION OF PLATE LVI. 

~ig. 1. Nitoora spinipes Boeck, var. orientalis~ nov. 
Fig 2. Nitocra typica Boeck, var. lacustris, nov. 
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. Fig. 1. Nitocra spinipe.~ Boeck, var. orientalis, nov. 
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1\ 
1 R. 

PLATE LVI, 

Fig. 2. Nilnr~nl typictl Boec k, va 1'. laru:-;tri...:, nov . 



EXPLANATION OF PLATE LVII. 

Fig.!. Nitoora yakiai (BlanchcJ,rd and Richard). 
Fig. 2. Laophonte ckatkamensis Sars. 



PLATE LVII. 
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~ 
1 R. 

B.. 8. s. S. del. 

Fig. 1. Nitucra yahilli (Blanchard and Richal'd). 
Fig, 2. Lllopliollte cI/ttth(lII/t'lI~i:s Sars. 



EXPLANATION OF PLA.TE LVIII. 

Fig. 1. LaopAont.e quinquespinosa, sp. nov. 
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PLATE LVIII. 

19PI. 

R~ B. 8. S. del. 

FIg. 1. Laophonte quillque~piIlOSa, sp. nov. 



EXPLANATION OF PLATE LIX; 

Fig. 1. S~phi,ella indica, sp. no'V. 
Fig. 2 .. Oleta secunda, ap. nov .. 
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Fig. 1. 8aphirella indica, sp. nov. 
Fig. 2. Cleta secuuda, sp. nov. 



FAUNA OF THE CHILKA LAKE. 

MOLLUSCA GASTROPODA (REVISION). 

By the late N. ANNANDALE, D.Sc., C.I.E., F.R.S., Director, Zoological Survey of India. 
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MOLLUSCA GASTROPODA (REVISION). 

By N. ANNANDALE. 

INTRODlTCTION. 

In the former report on the Mollusca, published in this " Fauna" in. 1916 (pp. 329-366 

by Dr. ICemp and myself, we made no attempt to revise the gastropods. With the exception 
of the nudibranchs, which were described by Sir Charles Eliot, the collection had been worked 
out in the British .M.useunl by Mr. H. B. Preston, whose identifications we accepted. Since 
1916 circumstances have compelled me to unJertake the taxonomic study of the gastro­
pods nlyself and I have re-examined the Chilka collection. I regret to say that I find my­
self unable to accept a large proportion of Mr. Preston's determinations. Out of 31 names 
indeed, I am able to retain only 12, and several of these belong to empty shells of which I 
ha ve no ne,v data to offer. The reasons for these changes are three :-( 1) in the first place 
I find that the radula and soft parts do not always support the taxonomic position assigned 
on conchological grounds to small shells of obscure genera, (2) in the second place individual 
variability is seen to be much greater in larger series of shells than those examined by ~Ir. 
Preston and (3) the literature on the subject does not seem to have been consulted with suffi­
cient care in some instances, too much reliance having been placed on the mere matching 
of shells with specimens '" authoritatively named." In saying all this I do not wish to 
criticize Mr. Preston personally, but rather to aniluadvert on the unsatisfactory nlethod of 
working out coilections of nlolluscs which seem to be comnlon in England and other Euro­
pean countries. I have, however, had access to type-c;;pecinlens in the Indian ~Iuseunl which 
were not available in Europe-and 1\1r. Preston was Inerely asked to nalne the shells. 

The following are the actual changes proposed. In the first coluilln I give the nalnes 
approxilnately in the order used in our former report, the' nUlllbers after thenl being those 
of the pages in which they are cited in that paper; while the second COlUlllll contains the 

names here used. 
Tornatina estriata Preston (341) becomes Didontoglossa estriata (Preston) gen. noy. 

Thais carinifera (Lam.) ( 346) " Cuma disjuncta Annandale. 

N assa o1"issaensis Preston (343) ., Pygmaeonassa orissacHsis (Preston) gen. nov. 

Nassa denegabilis Preston (343) " Pygmaeonassa deHegabilis (Preston). 

Potamides fluviatilis P. & M. (344)" Potamides Cillg11latus (Gmelin). 

Potamides fuscum Schum. (344) l' Telescopium te 'escopiu}}/ (Linn.). 

Vanesia rambhaensis Preston (345)" Turbom'lla J'aJllblweJlsis (Preston). 

Litiopa copiosa Prestoll I (345) ,. 
Litiopa kempi Preston ) 

Stenothynt blallfordiallu Nev. i 
Stenothyra chilkaensis Preston 

Stenothyra orissaensis Preston (346) " 

Stenothyra obesula Prel3ton 

Stenothyra trigona .Preston . 

Fenella virgata (Phil.) , 

StenothyJ'a mill i1ll(( (Sow.). 
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856 lJf£tl1oirs 01 tlie Indl['an Museum. IYeI. V, 

Hydrobia miliace { Nev. (346) becomes Stenotliyra miliacea (Nev.) 
Chrysallida ecclesia Preston (347) " Pyrgulina ecclesia (Preston). 
Chrysallida i adiensls Preston (347) " pytrgulina 'f!adi(nsis (Preston). 

Neritina souver~iana Montr. (347) " Smaragdia mamilla, sp. nov. 
C./Iclostreina innocens Preston (347)" Tubiola microscopica (Ntv.). 

I have to describe two ne\v genera and a ne"w species here, and have already described 
another new species (Cuma disjuncta) elsewhere. In only one instance (that of Tubiola 
1nicroscopl['ca) have I proposed a change without exanljning the animal. Unfortunately, 
ho,vever, I have not ha.d before 111e in most cases either the living mollusc or even well-pre­
served specinlens, but, have been obliged to extract the dried animal from the shell. In 
only a few species, therefore, has any proper anatomical iQ.vestigation been possible, for I 
b ave been unable for financial and other reasons to collect much new material. The radula 
has been exanlined in lllost species and is figured in the following pages. 

The following is a complete list of the gastropod fauna of the lake, omitting shells ob­
viously introduced fronl the sea by hermit-crabs, etc., into the outer part of the outer channel. 
I follow the order adopted hy Pelseneer in his volume in Lankester's Treatise on Zoology. 

Fam. Trochidae 
Umbonium vestiarium (Linn.). 
Solariella satparaensis Preston. 

Farn. Cyclostrematidae. 
Tubiola microscopica (N evill). 
Tinostoma variegatum Preston. 

Fam. N eritidae. 
Smaragdia mamilla sp. nov. 

Fam. Fossaridae. 
Chilkaia imitatrix Preston. 

Farn. Rissoidae. 
Stenothyra minima (Sowerby). 
Stenothyra (Gangetica) miliacea (Nev.) 

Fenella virgata (Philippi). 

Fam. Cerithiidae. 
Potamides (Tympanotonos) cingulatus 

(Gmelin). 
Telescopium telescopium (Linn.). 

Farn. Scalariidae. 
Epitonium hamatulae Preston. 

Farn. Pyramidellidae. 
Pyrgulina humilis (Preston). 
Pyrgulina ecclesia (Preston). 

Fam. Pyramidellidae-contd. 
Pyrgulina nadiensis (Preston). 
Turbonilla rambhaensis (Preston). 

Odostomia chilkaensis Preston. 
Fam. N assidae. 

N assa sistroidea G. & H. Nevill. 
Nassa marrattii Smith. 
Nassa (Eione) labecula A. Adams. 
Pygmaeonassa orissaensis (Preston), gen. 

nov. 
Pygmaeonassa denegabilis (Preston). 

Fam. Muricidae. 
Cum a disjuncta Annandale. 

Fam. Tornatinidae ( =Ratusidae). 
Didontoglossa estriata (Preston), gen. nov. 

Fam. Bullidae. 
H aminea crocata Pease. 

Fam. Eolidiidae. 
Cuthona henrici Eliot. 

Fam. Hermaeidae. 
Stiliger pica Annd. & Prashad. 

Fam. Elysiida~. 
Elysia chilkensis Eliot. 

Fifteen fanlilies, with twenty-two genera and twenty-eight species, are represented in 
the list. .A. nUILlber of species, genera and even families, however, have not penetrated 
into the nlain area of the lake. The Trochidae, Cyclostrematidae and N eritidae (all the 
Rhipidoglossa in fact) are found only in the outer channel and this is also true of the Fos­
saridae, Scalariidae, Bullidae and Elysiidae. Only eight fanlilies occur in the main area. 



1924.] Fauna of the Chilka Lake: M ollusGa Gastropoda. 

The genera completely at home in this area areStenothyra (with its subgenus Grtn,qetica) , 
Turbonilla, Potamides, Pygmaeonassa, Ou'ma, Didontoglossa, Outlwna and Stiliger. Two 
other genera (N assa in its subgenera Eione and Pyrgulina) frequent the outer part of the lnain 
area as well as the outer channel, but do not commonly penetrate into the further parts of 
the former. I take the eight genera, therefore; to represent the true semi-Iacust~ine Chilka 
fauna. It is noteworthy as illustrating the eclectic chara~ter of this fauna that six of the 
eight genera are represented by single species each and two by two species each. No true 
fluviatile or lacustrine families are represented, l but the genera Stenothyra and Potant'ides 
include species found occasionaily or even habitually in fresh water, and Pygmaeonassa 
is, so far as we know, a brackish-water genus. The others are all marine but physiologically 
adaptable. 

The list is remarkable as a whole n1ainly on account of the absence of many genera 
and even families characteristic of brackish water, for exanlpJe the Littorinidae, Assimi­
neidae and Auriculidae. All genera of Neritidae eX'cept the' marine Smaragdia are also 
lacking, while the Cerithiidae are represented by only two species. All these molluscs are 
however, amphibious or almost terrestrial in'habits and are at home mainly in mangrove­
swamps, where they attach themselves to the roots or trunks at low 'vater, and there are 
no mangrove-swamps round the Chilka Lake. 

The families now best represented on the list are the Pyranlidellidae, with five species 
belonging to three genera, and the Nassjdae, also with five species ,vhich, however, belong 
to only two genera. The former are nlud-dwellers, the latter actively predaceous or carrion­
feeders. 

I have nothing new to say about the nudibranchs, which have already been described 
adequately, or about the Fossaridae and Scalariidae, about two species of N aS8a (1V. llta-

1'rattii and J:.,T sistrvidea) or ~bout the Trochid Solan'ella satparaensis, of all of which I haye 
only empty shells. 

I have to thank Dr. Baini Prashad and nly assistant ~rr. H. Sriniva~a R.ao for luuch 
help in extractiug raclulae allo. Inaking preparations. To the fonner I an1 also indebted for 
valuable suggestions. Babu D. N. Bagchi has prepared the anatolllical figures under In)" 

supervision with his usual skill. Those of living aninlals were drawn by Babu A. C. 
Chowdhury fronl molluscs brought alive to Calcutta. 

REMARKS ON SPECIES, 

Fanl. TROCHIDAE. 

Umbonium vestiarium (Linn.). 

1893 (1) Rotella vestiaria, Troschel, Geb. der Schencken, II, p. 220, pI. xxi, fig. 5 (radula). 

This is a common and widely spread 11l01lusc which Inakes its way iuto t.he outer channel 
of the lake. Its radula has been figured by Troschel, whose figure, though not actually in-

1 In the flood-season the shallow margins of the lake often contain fresh water at. certain places nnd are eY(,Il joined 
on to the ricc-fields. In such places and occasions freshwater forms (e. g, Indoplallorbis c:r!lSi!l8, J'iripara bcngalt'n8is Ilnd 

Pachylabra virens) are to be found, but they do not enter any permanent part of the lake. 
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correct, is n1isleading owing to its insufficjent magnification. The formula is approxirnately 
37. 2. 7. 2. 37, but it is very difficult to count the marginals (fig. 1) as they are all closely 

0 000 

B 

c 

FIG. l.-Radula and operculum of Umbonium vestiarium. 

A, Radular teeth, x500. B, Lateral series of teeth, x167. c, Operculum, x7. 

pressed together in each transverse ro'w in an oblique curved line. The centrals are simple, 
more or less quadrate plates without cusps and with the free upper margin concave. The 
t\VO laterals on each side are considerably longer and narrower and have a simple lobe-like 
cusp. The marginals decrease in size and conlplexity from within outwards. The inner 
teeth of the series have four slnall cusps, the second of which fronl the outer margin is some­
what enlarged. The outer teeth are narro'wer and shorter and have a simple lobe-like cusp. 

Fam. CYCLOSTREMATIDAE. 

Tubiola microscopica (Nevill). 

1877. Valvata (1) microscopica, Nevill, Oat. Moll. Ind. Mus., fasc. E., p. 2l. 
1915. Cyclostrema (Tubiola) innocens, Preston, Rec. Ind. Mus. XI, p. 296, fig. 9. 

Preston's type-specimen, as Dr. ICemp and I were inclined to think (p. 347), is a srnall 
denuded shell of Nevill's species, as to the taxonomic position of \vhich Nevill himself was 
very doubtful. He collected it in a pool of brackish \vater at Port Canning in the Gangetic 
delta and noted that the opercuhlln \vas horny and circular, of comparatively rather thick 
substance and apparently nlultispiral. Unfortunately I have only empty·shells. 

The true Valvatidae probab1y do not occur in the Oriental Region, although they are 
found in I{ashn1ir and in other places on its northern frontiers. 

Tinostoma variegatum Preston. 

Dr. Baini Prashad has extracted the radula and operCUIU111 from ~ dried specilnen of 
this m~nute species and has given n1e much help in exanlining them. The operculum (fig. 
2c) is nearly circular and of very thin, transparent substance. The margin is, indeed) quite 
menlbranous. There are ~everal concentric \vhorls and a distinct notch occurs at one side. 
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The radula (figs. 2A, 2B) is so nlinute that it has been impossible to mount it quite 
·strai.ght without losing it altogether. Certain features are, however, quite clear. The teeth 

o 

FIG. 2.-Radula and operculum of Tinostoma variegatum. 

A, Radular teeth, X 1125. B, Lateral series of teeth, X 500. 0, Operculum, X 75 . 

. are arranged in three transverse series, two lateral and one central. There are over thirty 
teeth in each 'of the former and apparently eleven in the other. In the central series the 
·central tooth is subcircular, but broadly truncate at the base. It has a small, sinlple, sharp, 
triangular cusp. The five teeth on each side are snnilar but considerably longer, becollling 
more elongate f:rom within upwards. The teeth of the la,teral series are curved and oblique 
.and consist df closely adpressed, elongate, narrow processes, which show gradual differen­
tiation from without inwards. rrhe outernlost nleinbers are ahnost hair-like, with a sinlple 
ove~turned cusp; but this cusp gradually becOlnes longer, sharper and 1110re curved as the 
series proceeds towards the centre and a sn1aller cusp of silllilar fonn appears on each side 
of it. The shaft also becon1es sOlnewhat inflated in the luiddle. The exact f01'111 of the teeth 
is well shown in the figure. 

Fanl. NERITIDAE. 

GenUK SMARAGDIA IS8e1. 

1869. Smaragdia, IsseI, j}lal. ).Uar. Ross. (Pisa), p. 212. 

1879. Smaragdia, von Martens, Conch-Cab., N eretina, p. 245. 

The radulae of the type-species and of the fonn desel'ibed here (fig. 3) are so different 
troni those of the Neritinae of fresh and brackish-water ha.bitat that Smarwld/a rlese.rves 
generic rank. IsseI originally set up the genus to include all lllarine species of the facies 
of the true freshwater forms. He states that, S. v'iridis, the type-specIes of his genHs, differs 
from the freshwater fOrIns in having c.ompleteJy sessile eyes. 
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The radula of S. viridis has been figured by Trosche~,l who has, however, evidently mis­
undertstood the relations of the different teeth and has, therefore, nlisrepresented their' 

FIG. 3.-Radula of Smaragdia mamilla (x 500). 

A, Umbrella tooth from below. 0, central. l1l 2 ZS, 1st. 2nd. and 3rd. laterals. m, marginals. 

outlines. They are so closely interlocked that they must be dissected out and exaluined 
from the lower as well as the upper surface. Allowing for errors of observation, it is evident 
tha,t S. viridis and S. ma1nilla, my ne\v species, have important features in common. These 
features are the loss of one of the smaller lateral teeth of which a pair is normally present 
on each side, and the peculiar shape of the outermost lateral or " umbrella tooth." This 
tooth in Sma-ragdict is bicuspid, of large size and distinctly transverse and has not the um­
brella-like outline characteristic of N eritina. The most interesting feature of the radula, 
however, lies in the nlanner in 'which the marginals combine with the outer lateral of their 
own ro\v and with the corresponding teeth of the preceding and succeding rows to form a 
rigid structure, which we may call the outer ridge of the radula. This is brought about 
nlainly by the modification of the umbrella tooth, \vhich consists of three parts, viz., (a) a 
thin, transverse flattened shaft, (b) a strong bicuspid cutting lobe and (c) an al~d3t spherical 
highly convex lower boss or projection, which projects from the shaft outside and belo\v 
the cutting lobe. Above it on the shaft there is a semicircular concavity surrounded belo\v 
by a thick ridge. The boss of the tooth in e~ch row fits into the concavity on that of the 
corresponding tooth in the succeeding ro\v, \vhile its shaft lies obliquely across those of the 
marginals of its own row. The marginals are further bound together by the innermost of 
their own series, which is broader than the rest and fits over them like a roof. This descrip­
tion is based 011 S. mamilla, but is, I believe, also applicable to S. viridis. Troschel 
apparently did not realize that one of the two small, claw-like laterals had disappeared and 
apparently thought that one of the cusps of the umbrella tooth was this missing tooth. He 
also confused the innernlost marginal with the umbrella tooth. His figures of the upper 
and lower views of the unlbrella tooth are, therefore, inconsistent. In my o\vn figure, how­
ever, the apparent inconsistency between the two series of this tooth is only apparent 
for it depends on the fact that the upper vie\v is oblique and the lower vie\v direct. 

Smaragdia mamilla, sp. nov. 

1915. Neritina souverbiana, Preston (nee Montrouzier), Ree. Ind., Mus., XI, p. 296. 

The shell (fig. 4) resenlbles that of N souverbiana 1\lontrz. in some respects but differs 
in the form and the structure of the spire. In that species the apex is apparently aculninate 

1 Geb. der Schencken, II, pI. xvi, fig. 21. 
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.and situated at the extreme tip of the shell, but in S. 1namilla the whole spire is a rounded 
tubercle with the suture marked merely as a fine spiralljne. This line, moreover, does not 

.Lun in quite the sanle direction as the suture just above the body-whorl and the whole spire 
is, therefore, tilted somewhat towards the dorsal surface, so that its apex is distinctly visible 
when· the shell is held 'with its nlain axis horizontal. There is, further, a broad, shallow de­
pression round the body-,vhorl outside the suture. The margin of the columellar plate is 
slightly concave, not at all sinuate, and although it is minutely serrated in young shells the 
serrations almost disappear in the adult. The plate, moreover, narrows abruptly just above 
the exposed columella, thus providing a very distinctive feature. The colouration is also 
different from that-of the shell of S. souverbiana. The surface is dull white ornamented with 
numerous fine, almost straight vertical lines of a bright green colour. These are interrupted 
by four spiral rows of diamond or Z-shaped white spots, the two uppenllost rows sonletinles 
combining to form a series of zig-zag vertical nlarks. The interior of the shell and colu­
mellar plate are white. The surface is snl00th but not at all polished. The Ineasurelnents 
of the type-specimen (M 1~:6()) are height 5'3 n1n1. ; Inax. diam. 4'0 n1m. ; height of Inouth 

2'8 mnl. ; max. diam. of nl0uth 2'5 nlm. 
. The operculunl is unfortunately broken in the only specinlen in which it relnains. It 
is colourless and thin but only feebly translucent and has a strong fold running obliquely 
across its disc. The articular region is nlissing. 

The form of the radular teeth is shown in fig. 3. Even allowing for errol'S in observa­
tion on Troschel's part, the central and the first and third laterals HUlst differ considerably 
from those of the allied S. vin'd~'s, though I believe the structure of the whole radula to be 
very sinlilar. 

The species has been found so far only in the outer channel of the Chilka Lake, but doubt­
less exists also in .the Bay of Bengal, and it is evidently a marine fol'lu. 

FaIn. RISSOIDAE. 

The limits of this fanlily and of the closely allied if distinct fanlily Hydrobiidae (= Palu_ 
destrinidae or Amnicolidae) are obscure. Probably the older conchologists wen' right in 
uniting the two. The only distinction appears to be ultilnately one of habitat, the Hydro­
biidae being fluvitile and lacustrine, the R,issoidae 111arine and estuarine; but there are ex 
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ceptions even to this. I include in the latter family the Stenothyrinae, which are mainly 

estuarine but are also found in fresh water. 

Subfam. STENOTHYRINAE. 

Only one genus, including two subgenera, can with certainty be attributed to this sub­
family. It is Stenothyra Benson with the subgenus Ganget'iea Ancey (=Astenothyra A. & P.). 
The Indian species of this genus have recently been revised by Dr. Baini Prashad and my­
self, but a further exanlination of large numbers of specimens in the field convinces me that 
our methods were not sufficiently drastic, SOlne of the species, ·which are often markedly 
gregarious, exhibiting very great individual variability. All the fonus found in the Chilka 
Lake can, in my opinion, b~ included in two species, one representing each of the subgenera. 

Genlls STENOTHYRA Benson. 

1921. Stenotllyra, Annandale & Prashad, Rec. Ind. Mus. XXII, p. 121. 

Subgenus Gangetica Ancey. 

1896. Gangetica, Ancey, Bull. Soc. Mal. France VIII, p. 168. 

1921. Astenothyra, Annandale & Pra shad, Ope cit. p. 133. 

I have to thank Dr. Baini Prashad for calling nly attention to Ancey's name which 
escaped our notice when we proposed the naw.e Astenothyra in 1921. 

The absence of a terminal filament to the foot is not a constant subgeneric character. 
This structure may be either present or absent in either of the two subgenera, in both of which 
its absence is probably traumatic. 

Stenotbyra (Gangetica) miliacea (Nevill). 

1921. StenothY1'a (Astenothyra) gangetica with yare subangulata, Annandale and Prashad, Ope cit., 
p. 134, fig. 3 and p. 126, fig. 1 b (radula). 

This is a very variable form enormously abundant with S. 1ninima on Potamogeton pee­
t inatus in the Chilka Lake. We have figured the radula in the paper cited. 

Su bgenus Stenothy·ra (s. s.). 

A curious feature of this subgenus is the existence of certain forms (eehinata and ornata 
A. & P. ) which bear a spiral ro,v of short spines in place of one of the rows of little pits with 
,vhich the shells of many species are sculptured. Exanlination of a good series of the form 
ornata, which seems to be identical in other respects vvith some specimens of S. deltae Blf., 
convinces me that the character is not necessarily specific. Shells with spines are always 
very perfect at the apex and have been found only on a soft muddy bottom where no 
friction is exercised on the periostracunl by foreign bodies. It seems to me at least pro_ 
bable that the spines are always produced on young shells, just as spiral rows of chaetae 
are produced on those of young Viviparidae, but are liable to be worn off, leaving only 
the pits from which they originated. Spines, however, have not been found on any of the 
Chilka shells. 
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Stenothyra minima (Sowerby). 
1921. Stenothyra minima and S. blanfordiana Annandale and Prashad, op. cit., p. 129. 

I now believe that all the specimens of Stenothyra (s.s) collected in the Chilka Lake be­
long to one species. Shells taken in a single handful of weed often exhibit great diversity 
of shape and size and it is often impossible to separate them out into the various "species" 
recognized by Preston. The type-specimen of S. obesula, which is unique, looks rather 
different from the others, but is perhaps abnormal. 

FIG. 5.-Radula of Stenolhyra 'minima ( x 750). 

I figure the radula here (fig. 5). It is distinguished mainly by the great relative breadth 
of the central and by the fact that the row of basal denticulations on each side of this tooth 
is situated only a very short distance above the basal nlargin. Other differences, likely to 
be less constant, are readily seen by a comparison with the figures of the teeth of S. deltae 
f. ornata and S. (G.) miliacea given by Dr. Baini Prashad and Inyself in our revision of the 
Indian species of the genus (op. cit., p. 126). 

Subfam. RISSOIl\TAE. 

Genus FENELLA A. Adanls. 

1860. Finella, A. Adams, Ann. lYlag. Nat. Hist. (3) VI, p. 336 (lapsu). 

1864. Fenella, id. ibid. (3) XIII, p. 39. 

1902. Alabina, Dall, Nautilus XV, p. 127. 

1923. Alabina, id. ibid. XXXVII, p. 33. 

Dall (1923) proposes to change the name of this genus to Alabina. on the ground that 
Fenella was preoccupied, but he gives no particulars. 

Very few of the numerous species have been figured and it is probably impossible to 
recognize some of them without reference to Adalns's original collection. I have to thank 
Lt. Col. A. J. Piele and Mr. TOlnlin for- nanling the species here discussed. Their identi­
fication agrees with Nevill's. 

Fenella virgata (Philippi). 

1885. Fenella vi1yata, Nevill, Hand. List. Moll. Ind. 1J1.U8. II, p. 115. 

1914. Litiopa (Alaba) kemp?:, Preston, Rcc. Ind. Mus. X, p. 300, fig. 3. 

1915. Litiopa (Alaba) copiosa, Preston, ibid. XL, p. 292, fig. 2. 

This is an extremely variable species, of which I have examined large series of shells 
not only from the Chilka Lake, in which specimens are somewhat dwarfed and decoloured, 
and the Ennur backwater near l\iadras, but also froln various parts of the Indian Ocean. 
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I figure the protoconch (fig. 6A). Nevill is certainly ,vrong in suggesting that it is identical 
with Adams's F. pupoidea, the type-species of the genus, and it does not agree with any 
other species from Adams's collection with ,vhich I have been able to compare it. The 
colouration is distinctive, though it nlay be obscured in dead or worn shells, I can find traces 
of it even in those from the Chilka Lake. T"\Vo fOrIns of shell occur commonly in the same 
series, one considerably shorter and broader than the other. 

A. 

FIG. 6.-Fenella virgata (x 50). 

A, Protoconch, x 75. B. Head seen in optical section ( x 50), with part of surface of jaw further enlarged 
( x 233). e, eye. j, jaw. m, mouth. r, radula. t, tentacle. 

The animal is not that of a Litiopid, but conforms to Adams's description of Fenella 
(1864). Dr. Gravely, who has sent me large number of specimens from the Ennur back­
waters, tells me that the exposed parts are bright green in life but become rose-pink in for­
malin. He also informs me that the anterior part of the pharynx can be thrust out in the 
form of a proboscis. This is confirmed by the position of the jaws (fig. 6B) in contracted 
specimens. They lie far within the head at the base of a tubular passage leading from the 
nl0uth. Their form and position are sho,vn in the accompanying figure; they are composed 
of nunlerous columnar bodies and thus have a tesselated appearance on the surface. 

FIG. 7.-Radula of Fenella virgata (x500). 

The radula (fig. 7) is probably characteristic of the genus. The central is transverse 
and has a complicated outline, the upper ID.argin being biconvex and the base, which is trun­
cate as a whole, having distinct lateral angles and a small projection in the centre. There 
are five large denticulations above, of which the central denticulation is considerably en­
larged. The disc is sculptured vertically. There appear to be two laterals on each side, 
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each with an enlarged cusp as well as several smaller but comparatively large denticula­
tions. The lobe of the marginals is finely and evenly serrated. 

Fam. CERITHIIDAE. 

The radula of the members of this family, a considerable number of which I have 
examined, has two outstanding peculiarities :-(1) each of the two marginals on each 
side is produced externally into a n1embranous £lap or lobe which originates a short 
distance below the cusp and extends down the edge of the tooth almost to the base 
and (2) the lat~ral consists of two parts, (a) a horizontal basal plate and (b) an oblique shaft 
which bears the cusps at its upper extremity. The basal plate varies in shape in the 
different species but in the larger forms is a thickened leaf-shaped structure. It is 
connected with the base of the shaft at one end by a fine membranous band, only visible if 
the tooth is properly displayed. 

l\1ajor R. B. Seymour Sewell has discovered that in one species of the family (Pyrazus 
palustris) interesting changes take place in the radular structure with the growth of the 
individual, but this does not occur in the two species discussed here. 

I am doubtful about generic lin1its in the family but regard Telescopiun~ as distinct. 

Telescopium telescopium (Linn.). 

It is not impossible that Troschel (op. cit. 1, pI. xii, fig. 2) has figured the radula 
(fig. 7) of a young individual of this species as that of Potanu'cZes fluviatilis (=cingulatus). 
The central is remarkable for its produced triangular base, which contains a concavity into 
which the corresponding tooth of the next series fits. There are 5 denticulations on the eusp 

A 

FIG. 8.-Radula of Telescopium telNcGpiurn ( x 150). 
A, Basal part '1£ lateral ( X 250) 

of this tooth and the central denticulatioll is quadrate and enlarged. The latcral~ Lla.\"l" S 

denticulations, the fifth from the outer Inargin being enlarged, elongate and bluntly pointed. 
The inner marginal has four and the outer nlarginul five denticulations, the ontCl'lllost in 
each being slightly enlarged. The connection between the narrow shaft of the lateral and its 
basal plate (b) is shown in fig. 8A. 

T. telescopium, which is usually an inhabitant of ulangrove-S\Y:1IUPS, is found In one or 
two of the muddy islands of the outer channel. 
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Potamides (Tympanotonos) cingulatus (Gmelin.) 

This species, ,vhich is found in suitable localities in Rambha Bay as well as in the outer 
channel of the lake, frequen~ly exhibits an abnormality of the shell, the body-w"horl of which 
is rendered coarsely angula te in a vertical direction by the formation of a thick, more or 
less polished varix. 

FIG. 9.-Radula of Potamides cingulatus (x 166). 

The radular teeth (fig. 9) differ considerably frolll Troschel's figure. The base of the 
central is transverse and only slightly smuate and there are three small denticulations on 
each side of the enlarged, triangular central denticulation. The cusp of the lateral is much 
wider than in T telescopium and the large denticulation is quadrate, but the arrangement 
and number of the denticulations is the same~ The connection with the basal plate (b) is 
obscure and I am not quite convinced that the structure is precisely that shown in my 
figure, which represents only the apparent structure. The marginals are rather broad, the 
inner with five or six and the outer with nine denticulations. The outermost of these in 
both teeth is rather smaller than those that follow. 

Fam. PYRAMIDELLIDAE. 

Fischer in his Manuel de Oonchyliologie (p. 786), after pointing out the superficial nature 
of the generic characters in this family, observes 'i II n'est done pas etonnant que quelques 
auteurs. . aient ces genres sous Ie titre commun de Turbonilla ou Odostomia" Both 
genera and species, indeed, stand in need of revision. Large numbers of the latter continue 
to be described, often without figures or with figures of little practical utility, and many of 
the descriptions are quite useless for purposes of identification. It seems not improbable 
that some species are polymorphic in shell-characters and the absence of a radula renders 
precise determination still more difficult. I am obliged to recognize no less than five species 
among the Chilka forms and to place them in three genera, but cannot feel by any meanS 
Bure that they are really distinct one from another or from forms previously described. 

Genus TURBONILLA Leach. 

This genus seems to be in particular need of revision from an anatomical point of view. 
Two types of shells occur among the species commonly referred to it, one much thicker 
than the other, with a more contracted mouth and with a thicker collumella, in which there 
is a slight twist. The European T lactea (= elegantissima) is an example of this type, to 
w hieh I also assign a species from the Chilka Lake. 



1924.]' Fauna of the Ohilka Lake: Mollusca Gastropoda. 

Turbonilla rambhaensis (Preston). 

1914. Terebra 1
oambhaensis, Preston, Rec. Ind. Mus. X, p. 297, fig. 5. 

1915. Vanesia rambhaensis, id., ibid. XI., p. 289. 
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The shell of this species is not dissimilar to that of T lactea (Linn.). There'is a slight 
fold in the columella as there is in that species. The apex is eroded in all the specimens 
examined. 

I have extracted the dried animal from a shell from Rambha Bay and after due treat-
. ment have been able to detect the following characters :- (a) the tentacle'S are broad and 
fiat, (b) an introverted proboscis exists, (c) the eyes are situated between the tentacles and 
(d) there is no trace of a radula or jaws. In a rough sketch of the living animal by Dr. I{emp 
the tentacles are shown as broadly triangular and situated so close together that their bases 
almost meet in the middle line of the head. The mentum is long and narrow, extending 
beyond the foot and rounded a-t the tip. The antero-lateral angles of the foot are angulate 
,but not produced. 

Genus PYRGULINA. 
To this genus I assign three of the Chilka " species" which I would not be surprised to 

find ultimately merging into one another. The shells differ considerably 
in shape and sculpture but exhibit considerable individual variability. 
The only one of which I have seen the living animal (fig. 10) is 
P. humilis, of which I dredged a specimen in Rambha Bay. The 
following is a description of it. The figure 'vas drawn in Calcutta from 
the living specimen. 

" The snout (mentum) is broad, bilobed and extended beyond the 
foot. It is slightly expanded and bilobed in front and deeply grooved 
on the surface. The eyes are s~all' black and sessile, situated close 
together between the tentacles, which are short, pointed and directed 
.somewhat b~ckwards. The foot is comparatively short, pointed behind 
and expanded and truncate in front with the lateral angles acute but 
not produced." Later examination shows that the mouth is situated 
at the base of the mentum in a deep groove. I have not seen the 
proboscis extruded. The colour of the animal is described in my notes 
thus, " Foot and head opaque white, with black Inarkings on snout," 
i.e. on the mentum. 

. FIG. lO.-Living 
I have nothing further to say about the speCIes aSSIgned to this animal of Pyrgulina 

genus or to Odostomia. humilis (enlarged). 

Fanl. NASSIDAE. 

This family is represented in Iny list by no less than five species, all of which have been 
placed in the genus N assa. Two of these (N. denegabilis and N. orissaensis) arc ;:ullong t.ile 
most ahundant and most generally distributed of the Inenlbers uf the lake-fauna, while 
one (N.labecula) is not uncomn1on in the outer channel and the outer part of the llltlill area. 
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The other two (N. sist'l'oidea and ]\T. 'Jnarrattii) are rare and have been found only in the outer 

channel. 
The classification of the un\vieldy genus N ass a and its close allies is in a most unsatis· 

factory state. Various conchologists hase set up a number of subgenera and divisions and 
some attention has been given to the form of the operculum but none of the attempts at 
subdivision have been altogether satisfactory and it is clear that no permanent arrangement 
will be achieved until some attention is given to the anatonlY of the different forms. Even 
in external structure there is a great difference bet\veen the animal of such a species as N assa 
stricta1 and that of any of the three discussed here. These three are N. denegabilis, N. oris· 
saens~'s and N. labecula. The anima!:;; of all three are very similar externally. The foot is 
comparatively small, the antero-Iateral angles are little produced and the postero-Iateral 
angles not at all. The posterior extremity iB, indeed, almost truncate, with merely a slight 
excavation. The opercula of N. orissaensis and N. denegabilis on the one hand and of N. 
labecula on the other are very different. Those of the two former species are ovate with the 
nucleus near the inner border, paucispiral and very thin, with smooth margins, while that 
of f.l. labecula is more elongate, much thicker, serrated on its outer margin and anterior ex­
tremity, marked ,,~ith stout curved longitudinal ridges and having the nucleus on the outer 
margin. A difference is also to be observed in the shells. Those of N. orissaensis and N. 
denegabil~'s are small, comparatively thin, with the lip thin and the callus little developed, 
,,~hile that of N. labecula is much larger and thicker, with a thick lip and an exceptionally 
,vell developed callus. 'rhere is even a certain difference in the radula, for while in 
pl. labecula the central is that of a typicnl Nassa, in the other t,vo the number of denti­
culations is reduced and the lateral processes of the tooth feebly developed. 

The peculiarities of the shell, operculum and radula and especially those of the operculum 
~efnl to me 3ll1ply sufficient for the separation of the t,vo small Chilka species (with N. en­
nur(ns~'s Preston, a closely allied form) from the genus N assa. I propose for them the new 
generIC name: 

Pygmaeonassa, gen. nov. 

The aninlal has a comparatively long and narrow foot with parallel sides' and not ex­
panded anteriorly. Its antero-lateral angles are produced into short 
filaments and its posterior extremity is truncate or broadly rounded 
with a slight excavation. The siphon is as long or nearly as long as 
the shell. The anterior margin of the head is broadly truncate; 
the tentacles are comparatively short and slender and have the eyes 
situated on their external surface at some distance from their base. 

The operculunl (fig. 11) is thin, horny and paucispiral resembling 
that of nlany Rissoidae and l\lelaniidae. It is relatively large. 

The radula is normal, but the number of denticulations on the 
FIG. ll.-Operculum 

of Pygmaeonassa central is relatively small and the lateral projections of its base feebly 
orissaensz's ( x 33). developed. The laterals resemble those of N assa. 

1 Fisch~r, .Man. Conehyl., p. 655, fig. 389. Compare this figure with the one of Nassa orissaensis here reproduced. 
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The shell is smalP and comparatively fragile but strongly sculptured, with vertical ribs, 
of a narrowly ovate form. The Inouth is large, narrowly ovate and a little contracted above ; 

-the outer lip is sharp but, thickened within, the columella devoid of folds but sOlnetimes 
with a slightly developed tubercle. The callus is narrow and confined to the columellar 
margIn. 

Type-species .-N ass a orissaensis Preston. 

Geographical Range.-Th'Iany small species assigned to N aS8a Inay belong to this genus, 
but the only three that can at present be referred to it are known oIlly from brackish water 
on the Indian coasts. 

Pygmaeonassa is perhaps allied to Canidia AdaIns, but there are distinct differences 2 

jn the radula and operculum. 

Genus NASSA l\Iartini. 

Subgenus Eione Risso. 

The subgenus is distinguished by the great developnlellt of the callus. I have already 
referred to the pp~:uiiarities 01 the foot and opercnlunl. The radula is in every respect normal. 

Nassa (Eione) labecula A. Adcuns. 

This is a common species on the east coast of India, mainly in brackish water. The 
radula (fig. 13) and opercula (fig. 12) are figured froln specilnens taken in the Ennur back-

FIG. 12.-0perculum of Nassa (Eione) labecula. 

A, Operculum of adult, X 12. B, Operculum of half-grown individual, X ca. li. 

'water near l\Iadras. The foot is broader than in Pygmaeonassa but its extreluities aIe 

similar. The siphon is relatively shorter. 

The operculum undergoes a remarkable change in the course of growth. Fig. 12A 
shows that of the adult. In the young (fig. 12B) it is n1uch thinner and n10re transparent, 

1 The best figure of the shell is that of N. ennurensis var. depanperata, A. & P., Ree. Ind . .11 liS. XYT. pI. xx. fi~·.~) 

(1919). For the radula see the pame paper, p. 253, text-fig. 6 (c). 

2 See Brot~ Journ. Conchyl. XXIV, p. 3M3, pI. xii (1876). 
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the anterior extremity is smooth and the outer margin bears only three relatively large 
serrations, 'which are situated near the posterior extremity. This is the condition in a half 

~v~ 
FIG.13.-Radula of Nassa (Eione) labecula (x 166). 

grown individual; in still younger individuals there would prob.ably be no serration at all,. 
for they are correlated 'with the curved ridges on the surface and these are apparently growth­
lines. 

Fam. l\iURIOIDAE. 

Cuma disjuDcta Annandale. 

1916. Thais carinifera Preston, Ree. Ind. Mus. x. p. 299. 
1922. Ouma disjuncta, Annandale, Mem. Asiat. Soc. Bengal VII, p. 266, fig. 2. 

This is probably the representative in brackish water of C. carinifera Lam., from which 
the main structural difference in the shell lies in the change in direction of the spiral 
above the body-whorl. This results in the production of a conspicuous notch in the profile 
as seen in dorsal view. In the normal form of the species, which I have seen from both the 
the Bombay and the lVIadras coasts and also from the Andamans and the M~ldives, the notch 
is to some extent obscured by the great development of the upper row of prominences on 
the body-whorl. It can, however, always be seen in yentral view and is quite constant 
in a very large se~ies of specimens. The fornl found in the Ohilka Lake is' usually smaller 
and has the prominences and other sculpture much less well developed. For this form (B 
in the figure cited) I propose the name: 

var. obliterata, nov. 

Dead arid probably subfossil shells, usually of small size, are very abundant on the shore 
of Barkuda and I have seen similar shells, inhabited by hermit-crabs, in the Ennur back­
waters near Madras. For some time after the unusually low salinity of the water in 1919 to 
1920 (v. Sewell, antea, p. 688) had disappeared the species remained very scarce as a living 
nlollusc in R.ambha Bay, if it was not altogether exterminated, but in August, 1923 and 
January, 1924 I found living young individuals at Barkuda. 

FIG. 14.-Radula of C>uma disjuncta (x 500). 

The radula, here figured (fig . .14) from a young ingividual, offers no point for special 
comment. It differs from that of the allied G\ kiosquijormes as figured by Troschel (op. 
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cit., II, pl. xiii, fig. II) chiefly in the much shorter central cusp of the central. The 
la terals are also narrower at the base. 

Fam. TORNATINIDAE. 

Didontoglossa, gen. nov. 

The new genus consists of snlall species with a cylindrical shell very luuch like that of 
Tornatina (=Ratusa) but differing considerably in anatomy. The shell is smooth on the 
surface and bears a thin colourless periostracum. 

The cephalic disc (fig. 15A) is of moderate size and narrower than the foot. It is 
rounded. in front and produced behind into a pair of narrow, flat~ truncate processes. The 
eyes are small but conspicuous. The foot is rounded behind, without parapodia or epi­
podia extending over the shel1 ~ into which the whole animal can be retracted, but with the 
anterior margins slightly retroverted. 

The jaws are large, thin~ angular and serrated. The radula (fig. 15B) is of moderate 
length and resembles that of Ph?J1"ne. It has t,yO rows of teeth, the forrnula being 1. O. l. 

The laterals (fig. 15B) are relatively large~ unifonn and serrated, the central is absent or 
extremely vestigial. 

The gizzard (fig. 15C) is compressed and armed internally with two large valve-like 
reniform plates containing some calcareous matter and bearing snlall tubercles on their 
internal face. There is a mere yestige of a third plate between them. 

There is no penial stylet. 
Type-species. Tornatina estriata Preston. 
I leave the genus in the Tornatinidae in spite of its possessing a radula because the shell 

and the external structure of the animal are very similar to those of Tornatina. The struc­
ture of the gizzard is, moreover, in some respects similar, though very different in others. 

It is probable that other small species with a shell like that of·Tornatina will be found 
to belong to this genus, for exanlple Nevill's Cylichna lactuca and C. involuta froul Indian 
seas. These species, so far as the shell is concerned, COlne very near T estriata but are llluch 
larger. 

Didontoglossa estriata (Preston). 

1914. T01'natina estriata & 801'07, Preston, Rec. Ind. 1l1us. X, p. 303, fi~s" 7, 8" 

1916. Retusa estriata, 1"d. ibid. XII. p" 27. 

The minute size of the species and the fact that lny specirnens were preserved in a highl~~ 
contracted condition makes a detailed anat.omical study difficult and hardl~~ worth the tilHe 
it would involve. The points noted in the generic description are, however, quite clear" 
I have been unable to find any central tooth in the radula but there is perhaps u vestige ot 

it in the form of an extremely thin irregular plate between the two laterals. 
The gizzard is relatively very large and renifornl in outline (fig. 15C). The resophagu~ 

pnters it in a depl'ession on the ventral surface (fig. 15D) in the Iniddle, while the exjt of 
the intestine (fig. 15E) is subternlinal on the dorsal surface. the nlusrles ar(\ arranged in 
two fan-shaped fascicle5 one on eae h side of the cOlnpressed organ. These' llle'et on the dorsa I 

~ 
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surface towards the Iniddle. On the ventral surface they are broadly excavated to admit 
of the entry of the cesophagus. Their outline is sinlilar to that of the calcareous plates, 

D E A 
FIG. 15.-Didontoglossa estriata. 

A, Anterior part of living animal (enlarged). B, Radular tooth, x 500. c~ D, E, Gizzard (enlarged). i, intestine. 

In, radiating muscles. m I , longitudinal muscles. oe, cesophagus. v, calcareous plate. 

whlch lie one on each side of the resophagus and are considerably smaller than the fascicles. 
Th~ vt:~tige of a third plate, which lies between the convex margins of the other two, consists 
of a fine riclge which forms one side of an ill-defined triangle. Transverse muscles are 
attached to a roughened area on the external surface of each. of the two plates. The type 
of gizzard seen1S to be derived fron1 one of the type found in Torncttina by a compression 
in the transverse axis and a rotation in the longitudinal plane and by an increase in size and 
slight change of shape of the two lateral plates with a reduction of the median plate. 

The external characters of the living animal (fig. 15.A.) agree in most respects with those 
of Utriculus tlS figured by ,Sars,l by Fischer,2 I{obelt3 and other authors; but the cephalic 
disc is smaller and narrower and its tentacular processes are closer together and truncate 
instead of pointed. In 1885 Vayssiere4 placed Cltriculus in the Scaphandridae, but in his 
later work5 follows Fischer in placing it with Ratusa (=To·rnatina) in the Tornatinidae. 
Jloreover, he renloved the species (truncatula) figured by I{.obelt from Utriculus to 
Ratusa. It seenlS to be clear that in this family the anatomy as ,veIl as the shell and 
the external characters of the animal must be examined for a satisfactory diagnosis. 

I Sars, .Moll. Asit. Norvegiae, pI. xi, figs. 6-9 (Christiania, 1878). 
z Fischer, .J.lan. Conchyl., pp. 550, 555, figs. 307, 308, 314 (1887). 

3 Kobelt, Conch. Cab., Bullidae, pl. A, fig. 3 (1896) • 

.J Vayssiere, Ann .... 11u8. Hist. Nat. Marseilles II, p. 30 (1885). 
:; Yays~iel'e . . M oll. France I in l' E ncyclop. Scient., p. 157, pI. xviii, fig. 2 (191:-l). 
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Fam. BULLIDAE. 

Genl1s HAMINEA Leach. 
1913. Haminea, Vayssiere, .ZJlo11. France I, p. 163. 

Haminea crocata Pease. 
1860. Ha:minea cl'ocata, Pease, Proc. Zool. Soc., p. 19 (shell) and p. 432 (animal). 

1896. Haminea crocata, Kobelt, Oonch. Oab., Bullidae, p. 109, pI. xvi, fig. l. 

873 

The animal agrees, so far as can be seen from highly contracted specimens, with Pease's 
brief description. It appears to be that of a true 
Harninea, but the radula (fig. 16 C) does not 
altogether agree with Vayssiere's description. Its 
formula may be stated as 5. 1. 1. 1. 5, but the outer 
marginal is rather more differentiated than the 
single laterai and it would be almost equally correct 
to state the formula as 1. 5. 1. 5. 1. "The form of 
the teeth is best shown in the figure. The gizzard 
(fig. 16A) is more normal, but the three horny plates 
with which it is armed internally are very large and 
have a peculiar sculpture, while the three pairs of 
narrow horny ridges at their base are somewhat 
obscure. The plates (fig. 16B) have the usual 
cornucopia-like outline and bear a number of trans­
verse-shaped ridges. Behind each ridge is a parallel 
row of minute spine.s and at the base of the plates 
these spines replace the ridges. The genitalia and 

~\ fln· (:. r(~ c 

nervous system are not well preserved in my FIG. IG.-Haminea crocata. 

t . I b t th . t . I . I tIt A, Gizzard as seen from below after being rendered llla erla, u ere IS cer aUl y no penla s y e . transparent (X r.(t. 26). B, Horny plate in 

Shells from the Chilka Lake are rather larger lateral view ( X 50). c, Radular teeth (highly 
. magnified). 

than those from the SandWICh Is. and ha.ve the 
spiral striae better developed and t.he colulltellar callus thinner and less porcellaneous 
In these respects, however, they differ also fronl specimens frOlll Natal and Ceylon. and 
the differences are probably clue to local conditions. 
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T ANAIDACEA AND ISOPODA. 

By CHARLES CHILTON. 

INTRODUCTION. 

It is convenient to include the Tanaidacea in the same report as the Isopoda for they 
have often been considered a sub-order of the Isopoda and are represented by a single species 
in the fauna of the Chilka Lake. The differences between the two groups are, however, very 
great and more important than those between the Isopoda and the Amphipoda and I agree 
with CaIman (1909, p. 190) that the Tanaidacea should be ranked as a separate order. 

The four terrestrial Isopods from the shore of the lake have already been reported on 
(Chilton, 1916, p. 461), but the names are included in the list below in order to luake it com­
plete, and some additional information is given with regard to two of the species. 

The total number of species is small, viz. :-

Tanaidacea 1, Isopoda 14 but the Isopoda represent nine families, VlZ. :- Anthuridae. 
2 species; Cirolanidae, 3 ; Aegidae, 1 ; Cymothoidae, 1 8phaeroluidae. 2 ; Idotei­
dae, 1; Oniscidae, 2 ; Armadillididae, 1 ; Ligiidae, 1. 

These families differ so much from one another that the work of identifying species is 
out of proportion to their number, and is rendered nlore difficult becau,se the literature is 
very scattered and no general revision of the whole Isopoda is available. 82,rs' account of 
the Isopoda of Norway and Harriet Richardson's l\Ionograph of the Isopoda of North Aillerica 
are, however, very useful. 

It will be seem from the list of species with the distribution given below' that four are 
described as new species, the rest being referred to species already described froIH India, 
the East Indies, etc., and that the geographical distribution of the species will be useful in 
checking results arrived at from other groups. 

I have given only those references which seem necessary for the purpose, others can 
readily be obtained from those here quoted. 

For the fine figures' illustrating the paper I have to thank l\Iiss E. 1\1. Herriott, assistant 
in the Biological Laboratory of Canterbury College, and niiss Beryl Pnrlnne. one of IUy 

students. 
I desire also to express my grateful thankt; to Dr. Annandale for the priyilege of report­

Ing on' the Isopoda collected under his direction in Chil1\:a Lake. 

LIST OF SPECIES ,"\lITH DISTRIBUTION. 

TAN A ID_-\CEA. 

1. Apseudes chilkensis Chilton, sp. nov. Chilka Lake. 
[ b77 ] 
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ISOPODA. 

1. A panthura sandalensis Steb bing. Ghilka Lake; Loyalty Is. 
2. Calathura borradailei Stebbing. Chilk~ Lake'; Maldive and Laccadive Archipelagoes. 
3. Ci1'olana pleonastica Stebbing. Chilka Lake ; New Brita~. 
4. Cirolana parva Hansen. Chilka Lake; Ceylon; Florida; Gulf of ~Iexico; 'V. India 

Is. ; Bahamas, etc . 
. 5. Cirolana nig-ra Chilton, sp. nov. Chilka Lake. 
6. Rocinela orientalis Sch. & M. Chilka Lake ; Ceylon ; Philippine Is. ; etc. 
7. Cymothoa indica Sch. & 1\[ Chilka Lake; Bangkok. 
8 .. Cassidina pulchra Chilton, sp. nov. Chilka Lake. 
9. Exosphaeroma parva Chilton, sp. nov. Chilka Lake. 

10. Synidotea variegata Collinge. Chilka Lake; Gulf of Manaar. 
11. Alloniscus pigmentatus Budde-Lund. Chilka Lake; Madagascar, East Indies. 
12. Hemiporcellio carinatus Collinge. Chilka Lake. 
13. Cubaris granulatus Collinge. Chilka Lake. 
14. Ligia exotica Roux. Chilka Lake; widely distributed on warmer shores of the Atlantic, 

Pacific and Indian Oceans. 

Order T.A.NAIDACEA. 

Tanaidlcea, CaIman, 1909, p. 190. 
Ta,naidacea, Tattersall, 1921, p. 197. 
Isopod3. AnomaIa 1 Tribe Chelifera, Stebbing, 1905, p. 2, and 1910, p. 85. 

Isopoia Chelifera, Sars, 1899, p. 4. 
Isopoda Chelifera, Niestrasz, 1913, p. 1. 

. It will be seen fronl the references given above that there is a difference' of opinion as 
to whether this group should be ranked under the Isopoda or as a separate order. While 
it may be convenient to place thenl under the Isopoda their characters are, I think,' suffi­
ciently different to entitle then1 to rank as an Order of equal systematic importance with the 
Isopoda. 

Niestrasz (1913) discusses the homologies of the various appendages and the names which 
should be used for thenl. 

The Order contains two families, the Apseudidae and the Tanaidaceae but only the 
thst is represented in the Chilka Lake fauna. 

Family ApSEUDIDAE. 

Apseudidae, Norman and Stebbing, 1886, p. 79. 
Apseudidae, Sars, 1899, p. 5. 
Apseudidae, H. Richardson, 1905, p. 37. 

Genus APSEUDES Leach. 

A descrjption of the genus is given in each of the works quoted under the family. 
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Apseudes chilkensis, sp. nov. 

(Plate LX, fig. 1.) 

Localit~es. 

1-3 miles S. E. by E. i E. of Patsahanipur. Three specimens. 
1 mile E. by N. of Patsahanipur. Many specilnens. 
2-6 miles E. by S. t S. of Patsahanipur. Several specinlens. 
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N albano Island, Chilka Lake. Several specimens. "Stolnach of Trygon imbn'-
cata." 

Station 158. "Chief food of Trygon irnbr'tcata." Seyeral speeinlens. 
Off Barkul, Chilka Lake. Three specime~~. 
Off Samal Island, 8-15 feet. One specimen. 

[This crustacean is very abundant 11l the Chilkn, Lake un:.!, LottOlll of Lai.'c lUud. in which it prohably ImriC'", itsclf. 

The stomach of the little sting-ray 'Prygon imbricata usually contains large numiJus of indi\'iduak . ..Y.A.] 

Specific D~agnosis.-Body rather slender, narro,ving posteriorly. Rostnull triangular, 
rounded anteriorly, sides arched. Free segments of nlid-body defined by deep constrictions, 
without lateral teeth; coxal plates small, rounded; posterior nlargin of last segnlent of 
mid-body bearing a fringe of setae; pleonnarro"\v, epimera of five anterior segments produced 
downwards into small acutely pointed spiniform projections not visible in dorsal view. Ocu­
lar lobes not 9.istinct, eyes apparently absent. Superior antennae elongated, first joint of 

pedunCle as long as the next two together, bearing on the inner side four tufts of long hairs 
and on the outer a row of long hairs; flagella subequal, each with about 12 to I5 joints. 
Inferior antennae with the peduncular joints short, exopod oval, fringed with long setae. 
Cheliped elongated, basal joint widening distally, inner Inargins ,vithout teeth; propod 
greatly elongated, rather longer than basis; margins ,vithout teeth: a row of slllall hairs on 
the inner margin; fixed finger with wide emargination at the base, followed by a well defined 
tooth; movable finger arched, with dentiform projection at base. Second trunk legs 
nearly as long as the chelipeds, the last three joints flattened and fringed with very long 
hairs in addition to the usual spinules. Uropods elongated, basal joint short, inner ranlUS 
composed of about 24 joints, outer ramus of 8 joints. 

Length.-About 7 mn}. 

Colour .-Whitish. 

Remarks.-This species appears to be a true d. pscudcs agreeing ,,·itll the chal'aetpl's of 
the genus as set out by Sars. It differs lllarkedly frOl11 other species in the ~el'ond p~lir of 
trunk limbs which are not fossorial, but apparently adapted for Swilllllling. The usual 
spinules are present, but are small and largely obscured by the greatly elongated hairs fring­
ing the last three joints. The optic lobes are barely discernible and appan'ntl:' fused \':ith 
the head and there is no sign of the eyes. The absence of eyes in this fonn which seenlS to 
live in surface or shallow waters is rather renlarkable ; it lllay he Inentioned, IH1WPYt.'r, that 
the amphipod, N iphargus chilkensis, found in Chilka Lal:e also has ilnperrt.~('t ()yes : proba hi y 
the blind condition of these two species was deyeloped in SOllle IOl'alit:· uccupied by t ht.'Ill 

before they came to live in Chilka Lake. 
T 
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The mouth parts, as far as observed, appear to present no marked peculiarity. The 
structure of the trunk limbs and the arrangement of the setae thereon can be best learnt 
from the figures given. 

FIG. l.-A.pseudes chilkensis, sp. nov. 

a. Terminal portion of body with uropoda. 
h. Cheliped 

c. Second trunk limb. 

g. Pleopod. 

Order ISOPODA. 

Family ANTHURIDAE. 

Anthunidae, Harriet Richardson, 1905, p. 62. 

d. Third trunk limb. 
e. Fifth trunk limb. 

f· Seventh trunk limb. 
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Genus APANTHURA Stebbing. 
Apanthura, Stebbing, 1900 C, p. 62l. 

This genus, which was established for the species given below, is characterised by the 
mouth parts and by the last four pairs of peraeopods in which the fif~h joint under-rides the 
sixth. 

Apanthura sandalensis Stebbing. 

ApantlHfTa sandalensis, Stebbing, 1900 C, p. 621, pI. lxv A. 

Localities. 

Main Channel, W. of Satpara Island. One specimen. 
Station 157. Several specimens. 
Kalupara Ghat, near shore. Two specImens, one an 

ovigerous female. 
Between Barnikuda and N albano Island, depth 10 feet. 

One specimen. 
1-5 miles N. by E. of Kalidai. One specimen. 
On swamp inside bar, N. of Barhampore Island. One 

specImen. 

This genus and species were established by Stebbing for 
specimens obtained by Dr. A. Willey at Sandal Bay, Lifu, 
Loyalty Islands. 

The Chilka Lake specimens agree well with the description 
given. I give a figure of the antennae showing that the first FIG. 2.-Apantllllra sal/da­

or upper antennae lie in a groove running obliquely across lensis Stebbing, antennae, 
seen from above. 

the large basal joint of the lower antenna just as it does in the 
form I described in 1883 under the name Authura affinis (1883, p. 72, pI. i, fig. 4a). 

Genus CALATHURA Norman and Stebbing. 

CaZathu}'a , Norman and Stehl)ing, 1b8G, p. 131. 

Calathura borradailei Stebbing. 

C({.Zathura vo)'mdm'lei, Stebb]n~!. 1 rO~I. p. 700. pI. xlix : .... 

Local ~·ties. 

Station 157. One ovigerous female. 
2-8 miles N. E. !E. of Kalidai. Several specilllens, 
Off N albano ; 4-5 miles S. E. by E. of Patsahanipur. Une specilllcn. 
1-9 miles N. E. by E. of I{alidai. One specilnen~ 
8 miles S. S. W. of I\:alidai. One speeim~n. 
Oif Sarp.al Island, 8-16 feet. One specimen. 
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This species has been fully described and figured by Stebbing from a single male specimen 
collected at Fadifolu Atoll in the Maldive-Laccadive Archipelagos. The Chilka Lake speci­
mens agree well with his description in all important characters. I give a figure of the head 
and antennae of a male and also one of the mandible to show the structure of the palp which 
;was not olearly seen in Stebbing's specimen. 

FIG. 3.-0alathura borradailei Stebbing. 

a. Head and antennae of male, seen from above. b. Mandible of male. 

Family CIROLANIDAE. 

Cirolanidae, Harriet Richardson, 1905, p. 81, (with the characters of. the genus and an analytica 
key to the genera). 

Genus CIROLANA Leach. 
Oirolana, Harriet Richardson, 1905, p. 82. 
Oirolana, Stebbing, 1900 C, p. 629. 

Harriet Richardson gives an analytical key to the North American species. 

Cirolana pleonastica Stebbing. 

(Plate LX? fig. 2.) 
Oirolana pleonastica, Stebbing, 1900 C, p. 629, pI. lxvii A. 

Localities. 

Off Sanlal Isla,nd, 8-15 ft., Chilka Lake. Many specimens of varymg SIzes up to 
10 nlm. in length. 

North side of Chirriya Island. One specimen .. 
Barkul Point. Two specimens. 
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Manikpatna, Chilka Lake, from crevices in oyster shells. Five specimens. 
Eight miles W by S. of Breakfast Island. 
Six miles S. S. W. of I(alidai. 
Ennur Backwater, near Madras, 45 feet. One specimen. 
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This species was taken in abundance at Samal Island and I have no hesitation in 
identifying it ,vith Stebbing's species, owing to the close resemblance of the spinous 
tubercles on the dorsal surface to the description given by him. It will be seen from 
plate XL, figure 2, that on each of the three posterior segments there is a transverse row of 
small pointed tubercles near the posterior margin. On the third, fourth and fifth segments 
of the pleon the tubercles are fewer in number but larger and more conspicuous. On the 
terminal segment there is a pair of fairly large tubercles near the anterior border and further 
:back three smaller ones diminishing in size posteriorly; the whole being so arranged that 
they form two small ridges with a furrow bet'ween them. The size of the larger specimens 
is about 10 mm. In these the tubercles are more easily seen than in specimens of the 
-sanle size as Stebbing's, viz., 8' 5 mm. In smaller specimens the tubercles are much less 
" consplcuoUS. 

In the male the fine hairs on the uropods are far more numerous than in the female, see 
.fig. 4 C. 

Distribution.-Chilka Lake ; New Britain. 

b 
FIG. 4.-Cirolana pleonast~'ca Stebbing. 

a. First peraeopod. b. Second pleopod of male. 

Cirolana parva Hansen. 

Cirolana parva, Stebbing, 1905, p. 12. 
Cirolana parva, Richardson, 1905, l!' Ill. 

Localities. 

One mile N. N. E. of Breakfast Island. One specinlen. 
Off north shore of Samal Island. One specinlen. 
Six miles S. S. W. of Kalidai. Several specimens. 

c. Uropod of male 

Main channel~ W. of Satpara Island. Several specinlens. 
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Main channel, between Satpara and Barnikuda. Four specimens. 
Off B arkul, Chilka Lake. One specimen. 
Eight miles W. by S. of Breakfast Island. Two specimens. 
Four to seven miles E. t S. of Barkul bungalow. One specimen. 

[VOL. V, 

I refer these specimens to O. parva with considerable hesitation but that species has been 
already recorded from Ceylon by Stebbing, ·who 
says that it is probably somewhat variable, and on 
the whole my specimens agree fairly well with the 
description given by Hansen. The dorsal surface 
of the whole body smooth, the terminal segment 
(see fig. 5) is not so rounded as in Stebbing's speci­
mens, and bears about 14 stout setules as well as 
fine hairs; the outer ramus of the uropod is 
slightly shorter and much narrower than the inner. 
In the antennae the joints of the flagella are more 
nUlnerous but in the mouth parts and other appen-

5.-Cirolana parva Hansen, terminal dages. I can find no distinct point of difference 
segment and uropod. between them and ,Stebbing's descriptions. 

This species appears to come quite close to O. harfordi Lockington (=0. californica 
Hansen) but in that species, of 'which I have been able to examine specimens from California, 
the terminal segment has the extremity more rounded and bears numerous setae placed 
close together, with few or no long hairs. 

Distribution.-Chilka Lake ; Ceylon ; Gulf of Mexico ; West Indies, &c. 

Cirolana nigra, spo nov. 

(Plate LX, fig. 3.) 
Localities. 

Chirriya Island. T'wo specimens. 
Maludai Kuda Island. Several. 
Barkul Point. Four specimens. Found along with the terrestrial Isopod, Alloniscus. 

pigmentatus, B. L., under stones at the edge of the lake. 

Specific·diagnosis.-'Body oblong ovate, abou'b two and a half times longer than wide, 
rather convex. General surface of the body smooth but with some small tubercles on the 
pleon segments, forming a transverse row along the posterior margin, poorly marked on the 
second and third segments, on the fourth the median tubercle is moderately large with two 
smaller ones on each side, on the fifth the median tubercle is ~arger and more prominent, with 
one on each side only, less well marked; terminal segment triangular with round~d extre­
mity, fringed with nine setules and numerous fine hairs. Its surface bears two slightly raised 
ridges with, a.groove between them, this structure being fairly well marked on the anterior 
part of the segment. Eyes moderately large. The first antenna rather elongated, peduncle 
longer than flagellum, apparently composed of three joints, the third being nluch longer and 
more slender than the second.~ flagellum of about nine joints, with sensory setae on those 
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towards the end. The second antenna about twice as long as the first, last joint of peduncle 
rather longer than the preceding, flagellum longer than pedunde, about 25 jointed. First 
pair of trunk limbs stout, with six stout setules on the merus and two towards the end of the 
propod. Second and third legs similar, fourth, fifth, f'ixth and seventh progressively longer, 
the seventh having the basal joint rather expanded; propod longer than the carpus, the 
joints bearing setae as shown in fig. 6 d. 

Uropoda with base produced acutely to about the middle of the last segment, outer 
branch shorter and narrower than the inner, both obscurely serrate and bearing stout 
,setules and numerous fine hairs. 

Length.-5 mm. 
Breadth.-2 mm. 

J' 

Oolour.-Almost black, the dorsal surface thickly covered with dark pigmented areas 
,of varying pattern with lighter areas between them. 

FIG. 6.-Cirolana nigra, sp. nov. 

a. First antenna. c. First peraeopod. 

b. Second antenna. d. Seventh peraeopod. 

Family AEGIDAE. 

Aegidae, Harriet Richardson, HlOG, p. 1G6, (with characters of the family and anah-tical key 

to th~ genera). 
Aegidae, Stebbing, 1910, p. 422. 

Genus ROCINELA Leach. 

Rocinela, Harriet Richardson, 1905, p. 190, (with analytical key to the North AmcricHll ~p('ci('s). 
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Rocinela orientalis Sch. & M. 

Rocinela m'ientalis, Stebbing, 1905, p. 24, pI. vi (0). 

Locality. 

Station 84. Main Channel, \V. of Satpara Island. One specimen, 9 mm. long. 

This specimen is small and immature, the seventh pair of thoracic legs being only about 
half the length of the sixth and not fully developed, but I have little doubt that it b~long 

to this species. The antennae, maxillipeds, the terminal segments and uropods agree closely 
with the description and figures given by Stebbing. The trunk limbs also agree with the 
description except that i~ the first three the propod is armed with only one or two very 
small spinules instead of three or four spines, this being doubtless due to thEl immaturity of 
the specimen. 

Rocinela orientalis appears to be pretty close to R. australis, of which I have New Zealand 
specimens, but in that species the propod of the anterior limbs is said by Schiodte and Meinert 
to bear 5 or 6 spines, and in one specimen examined by me there are actually 9 spines. In, 

FIG. 7.-Rocinela orientalis Sell. & M. 

a First peraeopoc1 of immature specimen. b. Sixth peraeopod of immature specimen. 
c. Seventh peraeopod of immature specimen. 

other respects there is close resemblance between the Chilka Lake specimens of R. orientalis' 
and New Zealand specimens of R. australis. 

Distribution.-Chilka Lake; Ceylon ; Philippine Islanqs, etc. 
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Family CYMOTHOIDAE. 

Cymothoidac, Stcbhing, 1~OO A, p. Go, and 1900 0, p. 639. 
Cymothoiduc, Harriet Hielwl'dson, 1905, p. 214. 

887 

The character~ of the fan1ily and its synonymy are discussed by Stebbing (1900 A, p. 55) 
and an analytical key to the genera is given by Harriet Richardson. 

Genus CYMOTHOA Fabricius. 

Cymothoa, Richardson, 1905, p. 2± 7, with analytical key to the North Amcrican species. 
Cymothoa, Thielemann, uno, p. 39. 

Cymothoa indica Sch. & M. 

OytnJtltO(1 indica" Schiodte and Meinert, 1884, p. 250, pI. viii, figs. 1-4. 

Localities. 

Ohilka Lake. Sta. 47, Barkul Point. "Froln the lllouth of GlossolJobius giuris " 
21-7-13. Several specinlens of different ages; the largest 15 rnnl. long. 

Barkul Point. One ovigerous female ; abo~t 20 n1n1. long. 

[Not uncommon in the mouth of the large 60Uy (). (liuris in "hich it Cn,Util'S n, dei'ol'llwtioll of the tongue. S. A.] 

I have little hesitation in referring these specinlens to the species named above: the type 
specimens of which were collected in waters connected with the Indian Ocean at Bangkok 1 

and are in the Berlin Museunl. The Ohilka Lake specinlens agree closely with the descrip­
tion of the ovigerous female and adult male given by S~hiodte and l\Ieinert ; in sonle of 
the young specinlens the eyes are quite distinct, but in the adults they are scarcely or not at 
all distinguishable. In general appearance, and in the structure of the appendages the 
species is very similar to Meine1'tia in~bricata, but the first ant.ennae arc not greatly 
flattened, being only slightly compressed, and are rather widely separated at their bases 
as stated in the description of the genus Cyntotlwa. 

Cymothoa borbonica 8ch. & M. probably occurs in the J\lIahli ve and Laccadive Islands .. 
for 8tebbing assigns to t4is species with some hesitation two ~:H1Htll 111ales obtainell trOIll 

Hulule, at the same time luentioning sonle points in which they ditrer slightly froll the de­
scription given. His specimens were not more than 10 mIll. lOllg alld were probably not fully 
mature. 

C. amurensis Gerstfeldt, a species which according to its author is nearly related to 
O. oestrum Linn., ha~ been recorded frOI11 the Alllur 11,iver, occurring on a freshwater fish 
Oyprinus lc(/;,~(,stris (se3 Thielelu111u, 1910, p. 41). 

Family SrHAERoMIDAE. 

Genus CASSIDINA Milne-Edwards. 

Ca88id'ina, Milnc-Edward8, HHO, Ill, p. 223. 

C(t88idilllt, Hant)cn, 190u, p. 11~. 

Some of the isopods which resClllblc Oassidina in the dc; 11'CSSCli flattened body and 
reduced outer branch of the uropods do not really belong t/O the genus but Hte spcmo:l 
------------------ ----- --- ----

1 'rl1O fauna of tho H . .Mcnalll ut Bangkok il:! curyhuliul'. N ... 1. 

u 
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described below appears to agree with the characters of the genus in the mouth parts, 

pleopoda, etc. 

The genus Oassidisca Richardson, 1905, is said to differ from Oassidina M.-Edw. in not 
having the second, third and fourth joints of the palp of the maxillipeds produced into lobes. 
No infonnation is given about the pleopoda of Oassidisca so that it is impossible to say 
whether it comes under Hansen's section Cassidinini or not. If it does, it is probably very 
near Oassidina for the differences in the maxillipeds are not great or of much importance. 

Cassidina pulchra, sp. nov. 

(Plate LX, fig. 4.) 

Localities. 

Eight miles W. by S. of Breakfast Island. One specimen. 
Off Sarnal Island, 8-15 ft. Several specimens. 

Diaf/nosis.-Body oval, length about. 20 mIn., breadth 11 mm., much depressed, margins 
fringed with setae, surface smooth, but with a pair of rather pointed tubercles on each of the 
hody segments and on the first (combined) segment of the pleon, on the ternlinal segment the 
tubercles are continued as two longitudinal ridges lying close together. Head considerably 
broader than long, produced into fiat lateral expansions. U ropods large, inner branch fitting 
closely against terminal segment and reaching back to about the middle of the terminal 
segment, outer branch nearly half the total length of uropod. 

Frontal plate large, triangular. First antenna with basal joint not flattened but large, 
s"vollen) sonlewhat constricted near the middle, rather longer and flluch narrower than the 
second; flagellunl of about seven joints. Second antelma with third, fourth and fifth 
joints of peduncle subequal, flagelluln of about six joints, first two subequal and much longer 
tb.a.n the others. 

Mouth parts normal. Maxillipeds with the inner Inargins of the second, third and fourth 
seglnents of palp produced inwards into small rounded lobes fringed with setae. 

Legs short and not visible in dorsal view, subequal in length. 

Pleopoda apparently normal (see fig. 8 h, i, i, k). 

Size.-Length about 20 lum. 

Oolour.-Brownish. 

Remarks.-This species present3 very close resemblance to O. typa which is found in 
New Zealand, but in that species the joints of the peduncle of the first antenna are distinctly 
produced into a flat flange and the outer branch of the uropods is much smaller in propor­
tion. 

Oassidisca Zuni/rons Richardson, fronl New Jersey, North America, shows a general 
resemblance to the present species in the shape of the body, the antennae and even the Inaxil­
lipeds but the outer branch of the uropod is only one-fourth as long as the inner branch and, 
as stated above, there is no information as to the structure of the pleopoda. 
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From a comparison of figs. 8 e and 8 / it appears that the lobes of the palp-joints may 
vary in size; the differences between the figures in this and other points are partly due to 
the different positions in which the maxillipeds were lying when drawn. 

FIG. 8.---0assidii/u pulchra, sp. noy. 

a. Antennae, upper and lower. 
1J. ~landible. 

c. Maxilla 1 (illlwr lobe imp{·rfeet). 
d. Maxilla 2. 
e. l\Iaxilliped. 
f. lUaxilliped, from another spl'cimcn. 

y. Trunk limo. 
h. First pleopod. 
1'. Second pll'opod. 
/. Third pl<.'opod. 
k. Fift h plel)pO(1. 
1. Uropod. 

Genus EXOSPHAEROMA StebLing. 

Exosphaeroma, Stebbing, 1900 B, p. G53. 

Exosphaeroma, Richardson, 190u, p. 287. 

Miss Richardson distinguishes this genus fro1l1 Sp7weromct by the following l'harnct(,l~ :---. 

1. Second, third and fourth joints of palp of the luaxilliped produced into lobe~. 
2. Outer branch of uropod not denticulate on its exterior nUll'gin. 



890 Ji emo-i'l's 01 the Indian Museum. 

Exosphaeroma parva, sp. nov. 

(Plate LX, fig. 5.) 
Local ities . 

l\Ialudai Kuda Island. Two specimens. 
Off Sanlal Island, 8-15 ft. Several specimens. 
Rambha. 22-9-13 Several specimens. 

["VOL. V, 

This species in many respects is very like E. gigas (Leach) except in size. I t differs, 
however, in having the body less flattened, the epimeral portions of the segments being directed 
nearly vertically downwards. The terminal segment is broadly rounded or truncate poste­
riorly. The whole dorsal surface is smooth. The mouth parts, the body limbs and p~eopods 

FIG. 9.-Exosphaeroma parva, sp. nov. 

a. Upper antenna. 
b. Lower antenna. 
c. Mitudible. 
d. :Maxilla 1. 

c. Maxilla 2. 
f. Maxilliped. 
g. Peraeopod 1. 
h. Peraeopod 7. 

present no distinctive feature but are on the whole like those of E. gig.'J,s. In the uropods 
the branches are subequal in length and breadth, both reaching as far as the end of the termi­
nal segment and being fringed with small setules. 

Colrur.-Dark slaty coloured. 
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Size.-About 4 lllnl. in length. 
Renwrl"S.-I haye sonle hesitation in describing this as a new species for I haye not seen 

auy speciInen that I could be quite sure WHS the 111ale, and in lunny allied species the lualt-' 
is distinctly different frolll the felnale and luarked by SOlne striking character. If in E. 
parca the lnale is similar in general apl-earance to the feluale, it willinakethe species approach 
still nearer to E. gigas, although a compari~n of this luinute specifs fr01u' India with the large 
forms of E. gigas fronl !\Iacquarie Island and other subantarctic localities w uld a t first 
appear yery striking. E. gigas, howe,"er, is not only found on all subantarctic shores but 
extends along the shores of Ne'w Zealand· right up to the north in Lat. 35° S. and also on the 
coasts of .A.ustralia to even lower latitudes. The {onns inhabiting these nl0r~ teillperate 
regions [~re yery luuch smaller in size than those in the higher latitudes but I can find no 
difference in other respects and in regard to size there is a gradual transition between the two 
extrenH:ls. A form yery siluilar if not identical with E. gigas is found in Cape (,olony~ South 
Africa. This is of moderate size, about 10 nun. It would not therefore be yery astonishing 
if the salue species in reduced size were actually found in Chill~a Lake, but as there appear~ 
to be a slight difference in the shape of the tenninal segillent I prefer to giye the species a 
name to itself in the lneautime. 

The structure of the mouth parts and other appendages can be readil~· learnt frOIH the 
figures given .. 

Falllily IDOTEID.\.E. 

Genus SYNIDOTEA Harger. 

SYl1idotca. Richardson. 1905. p. 376. 

Synidotea variegata Collinge. 

(Plate LX. fig. 6.) 

SYil idotca t·ariegata.· Collinge. 1917. p. 1. pI. I. 

Local it'ies. 

l\Ianikpatna, Chilka Lake (oyster-bed~). 
Off Satpara, Chilka Lake, 4-6 ft.. 
Off Salnal Id., 8-15 ft., Chilka Lake. 
Barkul, Chilka Lake. 
Off Barkul, Chilka Lake. 
East side of Ralnbha Bay. 
Eight Illiles ,,1' by S. of Breakfast Id. 
East side of Ranlbha Bay. 
Barkuda Id. 
One to nine nliles N. E. by E. of Breakfast 1ft 
Six: Iniles S. S. 'Y of I{alidai. 
Off north shore of Sa1ual Id. 
One to eight luiles N. of 'Y of Salual Point. 
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One to five Iniles E. S. E. of Barkul bungalow. 
Main Channel, W. of Satpara ld. 

[VOL. V, 

[The species is common amongst Pota1nogeton pectinatus and the stouter algae all over the lake. N.A.] 

I have no hesitation in referring these specimens to Collinge's species, the type specimens 
of which 'were obtained froln coral reefs in the Gulf of Mannar. The Chilka Lake specimens 
agree in practically all characters with Mr. Collirtge's description as regards the shape of the 
body, relative length of segnlents and even the small arcuate depression near the anterior 
margin of Feraeoll segments two to four. The terminal s~gment of the pleon has the emargi­
nation on the posterior margin rather wider and more distinct than is shown in his figure. 

·~'It'l. 10.-=-8,'l/nidotea variegata Collinge. 

a, TJpptr antenna. 
t. I.ower antOllna. 

c. First trunk limb. 
d. Seyent.h trunk limb. 

I give a hgure of the first antennae which shows that it is rather more slender than that 
Qf thf} type specimen. The last joint bears six tufts of ordinary and olfactory setae, showing 
it is probably to be considered as a flagellum with the joints coalesced. In the specimen 
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exami~le:l the first maxilla bears ten to eleven denticulate spines at the apex and there is 
only one plumose spine at the end of the other lobe. 

This species \vas taken in considerable nUll1bers at Inany localities in the lake. 

Order ON1SC01DEA. 

Oniscoidea, Harriet Richardson, 1905, p. 583. 

Fanlily ONISCIDAE. 

Oni~cidae, Harriet Richardson, 1905, p. 592, with analytical key to the genera. 

Genus ALLONISCUS Dana. 

AlloniscHs, Richardson, 190G, p. G93. 

Alloniscus pigmentatus Budde-Lund. 

Alloniscus pigmentatus, Chilton, 1916, p. 4i~. 

Arhina barkulensis. Collinge, 191G, p. 14i, pI. viii, tig~. 1 to 10. 

I find th3,t the specinlens which I identified with sonle hesitation as Alloniscus pig­
mentatus Budde-Lund are the sanle as those described under the nallle of Arliina ba.rkuleHsis 
by Dr. Collinge, a species which unfortunately .1 had at the tinle overlooked. Dr. Colliuge 
has been good enough to send lne specinlens of his species collected at Barkul, Chilka Lake, 
and they are without doubt the sanle as those exalllined by llle, but which is the lllore correct 

~ . 
name it is difficult to decide as Budde-Lund's classification and descriptions are difficult to 
follo\v. It is hoped that an examination of the types in Budde-Lund's collection will Bolve 

this question. 

Genus HEMIPORCELLIO. 

Hemiporcellio carinatus Collinge. 

Herniporcellio carinatus, Chilton, 1916, p. 4i7. 

Locality. 

Barkuda Island. Two specinlens. 

Fcllnily ARMADILLIDIDAE. 

Genu~ CUBARIS Brandt. 

()uba1'is, Harriet Richardson, 190G, p. 6:39. 

Cubaris granulatus Collinge. 

Oubar·is gi'anulatus, Chilton, 191G, p. 479. 

Locality. 

Patsahallipur Hill, off Balugaon. Two speciulens. 
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Family LIGIIDAE. 

Ligydidae, Harriet Richardson, 1905, p. 673. 

Genus LIGIA Fabricius. 

Ligia exotica Roux. 

Ligia exotica, Chilton; 1916, p. 462, figs. 1 to 22 (with synonymy and detailed description). 
L~'gia exotica, Jackson, 1922, p. 693. 

A description of this species is given .by Jackson in his valuable revision of the genus 
Ligia based on Budde-Lund's collection now in the British Museum. He gives the distri­
bution of the species and the names of the localities from which Budde-Lund's specimens 
were obtained. These include Singapore, Pulo Milo, Tonga (l\falay Archipelago). In my 
collection there is a 111 ale specinlen undoubtedly belonging to this species from New Caledonia, 
thus extending the distribution further to the south-west Pacific. 

In Iny report on the terrestrial Isopoda of Chilka Lake, I stated (1916, p. 462) that most 
species of Ligia live near the sea-shore, but in some cases where conditions are favourable 
they have been found in nloist places at a considerable distance from high water mark. 
Dollfus in 1893 instituted t e genus Geol1'gia for a terrestrial species found at a height of 1,200 
Inetres in ,r enezuela and afterwards referred to this genus a species (Geoligia perkinsi Dollfus) 
found at sin1ilar heights in the Hawaiian Islands. I have shown (1921, p. 1) that the genus 
G(oligia is bas d on incorrect observations and that the speci::s described under it really 
belong to Ligia. Jackson had quite independently come to the same conclusion about the 
same time. L. exotica is found on the shores of the Hawaiian Islands and it is highly probable 
that the form described by Dollfus as Geoligia pe'tkinsi has been derived from Ligia exotica 
througll the anin1al's extending further and further from the sea-~hore and becoming more 
adapted to terrestrial life. Apparently no corresponding change has as yet taken place 
in its structure as it probably confines itself to moist places where branchial breathing is still 
possible. I had considered it to be the same as Ligia exotica. Jackson, however, prefers to 
look upon it as a distinct species, L. perkinsi (Dollfus). Similar phenomena are observed 
in Lord Howe Island, off the coast of Australia. On the sea-shore the form known' as L . 

• 
australiensis, found also on the mainland of Australia, is common, and a form which I con-
sider to be the san1.e as L. australiensis is found at varying heights up to 500 metres, where 
~ir. A. R. McCulloch of the Australian Museum collected several specimens, describing it 
as a long tailed Isopod sunning itself on the 1-'ocks and when alarmed rapidly making its way 
into the ,Yater of the stream or lake. 

[Several years' observation fully confirm my statement as to the seasonal occurrence of this species?n the shores of 
the Chilka Lake (Rec. Ind. llI'u8. XXII, p. 321 t Young are hatched in the rainy season (June to October) from eggs 
carried by the female. As soon as the weather becomes dry and cool both young and adults disappear. When it grows 
warm ag~in in spring the young reappe"ar, having concealed themselves for some months without any perceptible increase 
in size. The adults do not reappear and the life of the individual is evidently limited to about one year. In individuals 
hatched at the end of the wet season it is probably much shorter. Half-grown individuals, which reappear in sprin~, 
grow fairly rapidly but do not apparently become mature until the rainy season. At this season the Crustacean is 
abundant on tree-trunks and posts about a hundred feet or a little more from file edge of the lake as well as on the shore~ 
but I ha\e near seen it in the interior a few hundred yards away. N.A..} 
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EXPLANATION OF PLATE LX. 

FIG. l.-Apseudes chilkensis, sp. nov., dorsal view of whole animal with antennae~ 
FIG. 2.-Cirolana pleonastica Stebbing, side view of whole animal. 
FIG. 3.-Cirolana nigra, sp. nov., pleon with terminal segment and uropods. 
FIG. 4.-Cassidina pulchra, sp. nov., whole animal, dorsal view. 
FIG. 5.-Exosphaeroma parva, sp. nov., terminal segment with uropoda. 
FIG. 6.-S'!jnidotea variegata Collinge, whole animal, dorsal view. 
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