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CRUSTACEA COPEPQODA.

By R. B. SEYMOUR SEWELL.

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
that take place in the local conditions from season to season and from year to year.

As Annandale and Kemp have pointed out in the introduction to this volume, the lake
communicates on the one hand with the Mahanaddi river and on the other, in any normal
year, with the open waters of the Bay of Bengal. At the northern end tributaries of the
Mahanaddi pour their flood-waters into the lake during the rainy season from June to August,
whereas 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-water through the entrance channel. Each of these influxes in turn
will carry with it a representative 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 on the general character of the planktonic fauna (foc. ¢it., p. 696).

In several instances species are represented in the collection by either single or only
very few specimens, and not uncommonly the only locality in which these were obtained
was in or near the entrance channel. When once the inflowing: current of sea-water has
bécome established any littoral-haunting form is liable to be swept in by it through the
channel, and a tow-netting or other collection made in this area at the.crucial moment will
reveal its presence in the lake ; and the greater the influx, the larger will be the number
of such species that are likely to occur. The same of course equally applies to purely fresh-
water forms that may be washed out of the Mahanaddi river system by the monsoon floods,
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, twelve contained no Copevoda, The remainder revealed
the presence in the collection of fifty-seven species. In view of the comparatively little
systematic work that has been carried out on the Copenoda of Jndian waters, it was only
to be expected that a number of new species and varieties would be discovered. In a
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774 Memoirs of the Indian Museum. [ Vor. V,

previous paper (Sewell, 1919) T have described five forms that had up till then been

unknown, namely :(—
Psendodiaptomus annaindalei, Acartia chilkaensis,

Pseudodiaptomus tollingeri, Acartiella major, and
Acartiella minor.

In the following pages I give descriptions of seven further species which appear to me
to be new; wviz. i —

Isias troprca, sp. nov.. Cyclopina longifurca, sp. nov.,
Halicyclops tenuispina, sp. nov., | Harpacticella lacustris, sp. nov.,
Cycloping intermedia, sp. nov., Laophonte quinquespinosa, sp. nov.,

Cleta secunda, sp. nov.,

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

Harpacticus gracilis Claus, var. orientalis, | Idyaea ensifera (Fischer), var. endica, nov.
nov. | Nitocra spinipes Boeck, vax. ortentalis, nov.
g g ' rar . . .

Parategastes sphacrieus (Claus), var. and Nitocra typica Boeck, var. lacustris, nov.

stmilis, nov.
The types of these species and varieties have been deposited in the Indian Museum.
A detailed analysis of the contents of the different samples shows that the permanent
lake-dwellers, upon whose presence in any given series of samples one can rely with any
degree of certainty, are comparatively few. Indeed out of all the species now recorded
trom the lake the only ones that have any claim to be regarded as permanent inhabitants,
as opposed to fortuitous visitors, are but fourteen in number, namely :—

Puaracalanus crassirosiris Dahl, Acartra chilkaensis Sewell,

Pseudodiaptomus annanddles Sewell, Aeartiella majoy Sewell,

Pscudodiaptomus binghants Sewell, ‘ Acattiella minor Sewell,

Pseudodsaptomus hickmant Sewell, Outhona nana Giesbrecht,

Labidocera pavo (Giesbrecht, Oithona brevicorsts-Giesbrechs,

Acartia centrura Giesbrecht, Pavrategastes sphaericus (Claus) var. stmilis, nov.,

and possibly Amphiascus scolts, nom. nov. [ =Dactylopus propinquus T. Scott].

Many of these species are already well known to be inhabitants of brackish water.
Paracalanus crassirostris Dahl, for instance, has been found in the estuarine waters of the
Congo and Amazon Rivers and I have previously recorded Acrocalanus inermis and Pseudo-
diaptomus hickmant from the Rangoon river estuary, in water whose specific gravity was as
low as 1002 at 27°6°c.! The genera Pseudodiaptomus and Acartiellay as a whole seem to
prefer brackish water as their habitat, but it is interesting to find that such typical marine
spectes as Labidocera pavo Giestrecht, dcartia centrura Giestrecht, Parategastes sphaericus
(Claus) and the two species of Oithona have been able to persist, though in some cases
with a certain degree of modification of structure, under the very variable conditions of
salinity that occur in the lake.

With the onset of the monsoon rains a great change occurs in the lake. Owing to the
inrush of river water at the north end the normal inhabitants of the lake are swept towards

! Throughout this paper the spscific gravity of distilled water is taken as = 1000.
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the southern end and many are undoubtedly carried out to sea by the outflowing current,
but at the extreme south end of the lake in Rambha Bay and to a certain extent in the
deeper waters of the body of the luke the change in density of the water is not so great as
in other parts and here the permanent inhabitants can survive until the subsidence of
the flood waters again enables them to populate the lake as a whole. During this inrush
of river water large numbers of purelv fresh-water inhabitants are swept into the lake and
the character of the copepod fauna changes to a marked extent. We now find present
numbers of such species as:—

Psevdodiaptomus lobipes Gurney, , Diaptomus strigilipes Gurney,
Diaptomus blancr deGuerne and Richard, g Cyelops bicolor Sars,

Diaptomus cinctus Gurney, ! Cyelops buatont Gurney,
Diaptomus contortus  Gurney, ' Mesocyelops obsoletus (Koch) and
Diaptomus pulcher, Gurney, Mesocyclops otthonoides Sars.

Similarly during the winter months there is an influx of sea-water that raises the density
of the lake as a whole. In consequence of this all the above species once again disappear
and we now get a number of true marine forms that are being steadily carried into the lake
by the inflowing current from the Bay of Bengal. Many of these species, however, appear
never to get beyond the limits of the outer channel. Of these we find such-species as :—

Pseudodiaptomus serricaudatus (T. Scost), ldyaea furewda (Baird),
Canuella furcigera Sars, Idyaea ensifere (Fischer) var. indiosa, nov.,
Harpuctiens littoratis Sars, Dactytopusia brevicornis (€laus), and

Mésochra wana Brady.

Other marine forms that are carried in seem to possess somewhat greater powers of
adaptation and are able to persist, at any rate for some time, at the south end of the lake,
though in the present state of our knowledge it is almest impossible to draw any line
between this last group and those which have become permanently established. Examples
-of this type are :-—

Aerocalanus inermis Sewell, - Longipedsa coronata Claus,

Issas wopaca, sp. nov., Nitoera typiea Boeck var. lacustris,

t
|
|
l
i
l

Acartia spsnveaada Giesbrecht, and Nitocra spinipes Boeck var. orertalis.

It is among those that we may term casual visitors to the lake that one is most likely
4o find the greatest amount of variation in the species that occur in a succession of years.
Up to the present time no systematic study has been made of the Copepoda of the littoral
zone in Indian waters. The work of Thompson and A. Scott on the Copepoda of the Ceylon
Pearl Banks resulted in the discovery of a number of forms that were previously unknown
to us, but a comparison of the total number of species obtained by them with the profusion
of forms described from the cousts of Great Britain and Norway by Brady, T. Scott, Norman
and G. O. Sars sufficiently illustrates the extreme paucity of our knowledge. Even so these
authors have recorded the occurrence in Indian waters of a mumber of species that have
previously only been known from the colder waters of the North Atlantic and Mediter-
ranean Seas. During the past two years I have been carrying out investigations on the
copepod fauna of the littoral zone in various regions of the Indian Kmpire lying within a
zone extending from 10° N. t0 20° S. of the equator and 1 have been somewhat surprised to
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find how many species thav 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 more 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) Canuella furcigera Sars, hitherto
only recorded from the coastof Norway, (2) Harpacticus littoralss Sars, from the British
and Norwegian eoasts, (3) Ectinosoma melaniceps Boeck, from the British and Norwegian
coasts and the Arctic Seas, and (4) Dactylopusia brevicornis (Claus), from the Norwegian
coast, British Isles and the Mediterranean. Other so-called northern species, as Nitacra
typica Boeck, Nitocra spinipes, Boeck and Idyaea ensifera (Fischer), are represented in
the collection by varieties, and Ectinosoma normani T. and A. Scott and Parategastes
sphaericus (Claus), eriginally known only from the North Atlantic and Arctic Seas, hiave
already been recorded by Thompson and Scott (1903) from the coast of Ceylon.

Murray and Hjort (1912; p. 225), discussing the conditions that exist in the Oyster-
basins of Norway, remark: “ In these oyster-basing absolutely tropical conditions are
developed in summer. [t is significant that Gran once found in one of them'a small crusta-
cean which according to G. O. Sars belongs to the Guinea Coast.” It is much more signi-
ficant that so many of the spécies of Crustacea present in the Chilka Lake and ‘therefore living
under tropical conditions are already known from North Temperate and Arctic regions.
Mere priority of dis¢overy in northern areas is no ground for concluding that such a species
is; vpso facto, northern or Arctic in character; though one is very liable to do so. A study
of the ocean currents shews how easily tropical forms may be carried from East to
West. Commencing from a centre of distribution in the tropical belt of the Indian Ocean
individuals may be swept westwards by the equatorial and North-East moensoon
currents to the South African region ; from here their further distribution westwards 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 Amphiascus 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 Atlantic 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 na very great powers would be ntecessary since the changes that occur in such
a mass of moving water as forms these currents will be of a very slow character. Our
knowledge of the littoral fauna of the South Temperate and Antarctic regions may be said
to be still in its infancy. Even so we find representativesin the Chilka Lake : Mesochre
nane Brady has hitherto been recorded only from.the Antarctic, and Laophonte
chathamensis Sars was only known from Chatham Island in the South Pacific Ocean. It.is
possible, however, that this latter species may eventually prove to be synonymous withk
Laophonte mohammed Blanchard and Richard, in which case the species will have a wide
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distribution-record 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
managed 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 tempcrary 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 below month by month the various species that were known to be breeding, either:
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 annandaler .Sewell, ovi- Acartia chilkaensis Sewell, spermatophore-bear-
gerous females obtained. ing females obtained.

Pseudodiaptomus hickmani Sewell, oviger- Acartiella magjor Sewell, spermatophore-bearing
ous females obtained. femeales obtaincd.

Pseudodiaptomus lobipes Gurney, ovigerous Cyclopina tntermedia, sp. nov., ovigerous females
females obtained. obtained.

Pseudodiaptomus tollinger: Sewell, oviger- Cyclopina longifurca, sp. nov., ovigerous fe-
ous females obtained. 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—

Puracalanus crassirostris Dahl, Acartia southwelli Sewell, and
Aerocalanus inermis Sewell, Mesocyclops obsoletus (Koch).

Unfortunately no collections were made in the month of October, but in November
several of the above species were still breeding, namely :—

Pseudodiaptomus annandalei Sewell, ovi- Acartiella major Sewell, spermatophore-bearing
gerous females obtained. females obtained.

Pseudodiaptomus hickmani Sewell, oviger- | Mesocyclops obsoleius (Koch), ovigerous females
ous females obtained. ] obtained, and

Cyclopina intermedia, sp. nov., ovigerous females obtained.
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By the month of December the season was nearly over though three other species were-
now found to be breeding namely :—
Pseudodiaptomus binghami Sewell, | Harpacticus littoralis Sars, and
Harpacticella lacustris, sp. nov.
The breeding season of this last species continues on into January, while in February cope-
podid stages of Labidocera pavo Giesbrecht were present in the collection, showing that
this species too had recently been breeding.

From March to June we appear to have a second breeding season, which in this case is
associated with a rise in the salinity of the lake-water ; but the number of species under-
going reproduction at this period of the year 1s considerably smaller than during the autumn.

In March the species found to be breeding were :—

Pseudodiaptomus annandaler Sewell, ovi- Pseudodiaptomus hickmant Sewell, ovigerous
gerous females obtained. females obtained, and
Longipedia coronata Claus, ovigerous females obtained.

In April only one species was found to be actually breeding, namely :—
Amphiascus scotti, nom. nov., ovigerous females obtained [ Dactylopus propinguus T. Scott],

but in addition I again found numerous copepodid stages of Labidocera parvo Giesbrecht,
showing that this species too had recently been breeding, probably in the previous month.
Of the month of May I have no records, but in June ovigerous females of Parategastes
sphaericus (Claus) var. similis, nov. were obtained, and in July examples of young Acartia
were also obtained, showing that this genus too had been recently breeding probably in the
previous month.
' The number of observations are not sufficiently large to enable one to be certain that
these months represent the only periods of the year during which breeding occurs in the
various species mentioned and further research will also probably show that several other
species breed in the lake and have two breeding seasons. It isprobable that the times of these
two seasons varies somewhat from year to year according to existing meteorological condi-

tions, but there seems no doubt that the two seasons are correlated with a rise and fall res-
pectively of the salinity of the lake-water.

Systematic list of the species recorded in the collection.

CALANOIDA. CALANGIDA—contd.
AMPHASCANDRIA. HETERARTHRANDRIA—contd.
PARACALANIDAE. D1aPTOMIDAE.
Genus Paracalanus Boeck.

Genus Pseudodvaptomus Herrick.
1. Paracalanus crassirostris Dahl. 4

. Pseudodiaptomus annandaler Sewell.
Genus Acrocalanus Giesbrecht.

5. Pseudodiaptomus binghami Sewell.
2. Acrocalanus inermis Sewell. 6. Pseudodiaptomus hickmani Sewell.
HETERARTHRANDRIA. 1. Pseudodiaptomus lobtpes Gurney.
CENTROPAGIDAE. 8. Pseudodiaptomus serricaudatus (T.
Genus Isias Boeck. Scott).
3. Isias tropica, sp. nov. 9. Pscudodraptomus tollingeri Sewell,

L T have throughout this paper followed the classification given by G. O. Sare in his *“ Crustacea of Norway.”
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Systematic list of the speoies recorded in the collection—contd.

CALANOIDA —concld.

HETERARTHRANDRIA —concld.

DIAPTOMIDAE—contd.
Genus Diaptomus Westwood.

10. Duaptomus blunci de Guerne and
Richard.

11. Diaptomus cinctus Gurney.
12. Diaptomus contortus Gurney.
13. Dsaptomus pulcher Gurney.
14. Diaptomus strigilipes Gurney.
PONTELLIDAE.
Genus Labidoceru Lubbock.
15. Labidocera pavo Giesbrecht.

ACARTIIDAE.
Genus Acartia Dana.
16. Acartia centrura Giesbrecht.
17. Acartia chilkaensss Sewell.
18. Acartia southwelli Sewell.
19. Acartia spinicauda Giesbrecht
Genus Acartiella Sewell.
20. Acartiella major Sewell.
21. Acartiella menor Sewell.

CYCLOPOIDA.
GNATHOSTOMA.

OITHONIDAE.
Genus Oithona Baird.
232. Oithona brevicornis Giesbrecht.
23. Oithona nana Giesbrecht.

CYCLOPINIDAE.
Genus Cyclopina Claus.
24. Cyclopina intermedia, sp. nov.
25. Cyclopina longifurca, sp. nov.
CYCLOPIDAE.
Genus Halicyclops Norman.
26. Halicyclops magniceps (Lilljeborg).
21. Halicyclops tenuispina, sp. nov.
Genus Cyclops Claus.
28. Cyclops bicolor Sars.
29. Cyclops buxtont Gurney.
Genus Mesocyclops G. O. Sars.
30. Mesocyclops obsoletits (Koch).
31. Mesocyclops oithonoides Sars.

CYCLOPOIDA—contd.

POECILOSTOMA.
CLAUSIDIIDAE.
Genus ** Saphirella ” T. Scott.
32. Saphirella indica, sp. nov.
CORYCAEIDAE.
Genus Corycaeus Dana.

Sub-genus Onychocorycaeus M. Dahl,
33. Corycaeus  (Onychocorycaeus) gies-
brechti F. Dahl.
ERGASILIDAE.

Genus Ergasilus Nordman.
34. Ergasilus sp.

ACHIROTA.

LoNgIPEDIIDAE.

Genus Longipedia Claus.
35. Longipedia coronata Claus,
36. Longipedia rosea Sars.

Genus Canuella T. Scott.
31. Canuella furcigera Sars.

EcTtiNOSOMIDAE.

Genus Ectinosoma Boeck.
38. Ectinosoma melaniceps Boeck.

39. Ectinosoma mnormant T. and A.
Scott.

Genus Microsetelle Bradv and Robertson.
40. Microsetella norvejica Boeck.

CHIROGNATHA.

HarprACTICIDAE.

Genus Harpacticus M. Edw.
41. Harpacticus littoralis S:s.
42. Harpacticus gracili: Claus var.
orientalis, nov.
Genus Harpacticella Sars.
43. Harpacticella lacustris, sp. nov.

TEGASTIDAE.

Gienus Parategastes Sars.
44. Parategastes sphaericus (Claus) var.
similts, nov.
B
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Systematic list of the species recorded in the collection—concld.
CYCLOPOIDA—concld.

CANTHOCAMPTIDAE.

Genus Mesochra Boeck.
50. Mesochra mnana Brady.
Genus Nitocra Boeck.

CYCLOPOIDA—contd.
CHIROGNATHA —conid.

[DYiDAE.
Genus Idyaea Phillipi.

45. Idyaea furcata Baird. '
46. Idyaea ensifera Fischer var. 51. Nitocra spinipes Boeck var. orien-
indica, nov. talss, nov.
52. Nitocra typica Boeck var. lacustris,
nov.
THALESTRIDAE. 53. Nitocra yahiai Blanchard and
Richard.

Genus Dactylopusia Norman.

47. Dactylopusia brevicornas (Claus). LAOPHONTIDAE.

Genus Laophonte Philippi.
54. Laophonte chathamensis Sars.

Dr0sACCIDAE. . .
55, Laophonte quinquespinosa, sp. DOV.
Genus Amphiascus Sats. Genus Cleta Claus [ =Laophontopsts Sars).
48. Amphwascus scolti, nom. nov. 56. Cleta secunda, sp. nov.
[ =Dactylopus propinquus T. Scott]. T ACHIDIIDAE.

Genus Euterpina Norman.

Genus Stenhelia Boeck.
57. Ruterpina acutifrons (Dana).

49. Stenhelia inopinata (A. Scott).

CALANOIDA.

AMPHASCANDRIA.
Family CALANIDAE.

Genus PARACALANUS Boeck.

Paracalanus crassirostris Dabl.

 Paracalanus pygmaeus, T. Scott 1893, p. 27, pl. 1, figs. 1-8.
Paracalanus crassirostris, Dahl, 1894, p. 21, pl. i, figs. 27-28.
Parecalanus crassirostris, Giesbrecht and Schmeil, 1898, p. 24.
Paracalanus crassirostris, Thompson and A. Scott, 1903, p. 243.
Paracalanus crasswrostris, Sewell, 1913, 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 and 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 was living was found to vary from 1001-93
at 15° C. to 102825 at 15° C.

The Chilka 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 water ; thus examples from the Nicobars measured 0'5 mm. in length and the
density of the water was 102625 at 15° C., Dahl’s specimens, from 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 100193 to 1028°25. Moreover the size of the present examples
shows a small though distinct variation at different periods of the year. Thus at Station 8
in the month of February the average length was 0415 mm. ; at Station 65 in March it was
0'428 mm. ; in July in a tow-netting taken off Pigeon Island it was 0'468 mm. ; and in Sep-
tember at Station 143 B it had dropped again to 0420 mm. As Annandale and Kemp
have shown the density of the water during this period rose steadily from the beginning of
the year until July and then, when.the monsoon rains set in, it fell rapidly till September.

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 form
described by T. Scott under the name Paracalanus pygmaeus from the Gulf of Guinea and
Paracalanus dubia, described by me (1912, p. ‘330, pl. xv, figs. 1-5) from the mouth of the
Rangoon River, will eventually have to be incorporated with the above. Giesbrecht and
Schmeil consider that T. Scott’s form is identical but as it shows certain small though definite
differences from the Ceylon and Chilka Lake specimens I prefer for the moment to regard
their-identity as doubtful.

Genus ACROCALANUS Giesbrecht.

Acrocalanus inermis Sewell.
Acrocalanus inermis, Sewell, 1912, pp. 334-336, pl. xvi, figs. 1-9.
Acrocalanus similis, Sewell, 1914, pp. 211-213, pl. xvii, figs. 3-5.

Numerous examples of this species occur in the collection during the month of March.

In my original description, based on specimens obtained from the coast of Upper Burma,
I stated that all five segments of the thorax were separate. I was, however, mistaken,
This species agrees with other members of the genus in having the first thoracic segment
fused with the cephalon, and thoracic segments 4 and 5 fused together, though in most
examples the line of demarcation between the segments can be clearly seen running across
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 from the Pearl Banks of Ceylon, the coast of
Burma and from the Nicobar Islands. In the Chilka Lake collection it was only obtained
close to the entrance or in the outer channel, where the water had a density of 1026 and
over. Itisessentially a marine species. I have quite recently examined numerous examples

of this species from a brackish-water lake in Verlatan Island, Malay Archipelago.
c
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HETERARTHRANDRIA.
Family CENTROPAGIDAE.

Genus ISIAS 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-
siderable interest. Up to the present time 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.

?. Total length 126 mm.

The proportional lengths of the cephalothorax and abdomen are 47 : 21. The head and
first thoracic segment are separate : thoracic segments 4 and 5 are partially fused together
but the line of demarcation between them can be detected. The posterior thoracic margin
1s rounded.

The abdomen consists of three segments, having with 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 margins of which are armed with three small backwardly directed
spines. The posterior margins 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 margin, proximal to the point of origin of the fifth apical seta, the furca is armed
with a transverse row of small needle-like spines.

The ist antennae reach back to the 2nd abdominal segment. Kach consists of
twenty-two joints, segments 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 89 10 11-12 13 14 15 16 17 18 19 20 21 22 23 24.95
(S —— ——

34 20 8 7 9 9 9 20 10 26 22 22 26 28 28 32 32 24 24 24 28 30

The first segment is armed with a long curved spine that projects as far as the distal margin
of the second segment.

The 2nd antennae, mouth-parts and swimming legs resemble 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
segments (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
forms a conical projection that terminates in a single seta.
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The structure of the 5th pair of legs at once serves to separate this form from she 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 with 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 consists
of only two separate jJoints, but in this case it is segments 2 and 3 that have not yet separated,

whereas in the present form, as I have pointed out above, it is the proximal two segments
that are fused.

3. The cephalothorax resembles that of the female.

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 small round projection crowned with small
spines on the right side of the 2nd segment.

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

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

Segements 1 2 3 4 5 6 7 89 10 11-12 13 14 15 16 17 18 19 20 21 22 23 24.25

(e N~ e~
18 15 6 4 6 6 7 14 8§ 18 16 17 18 21 21 23 23 17 16 14 18 16

As in the female, the first segment 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 segments 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 78 9 10 11 12 13 14 15 16 17 1S 19-21 22.33 2425

19 17 8 7 7 8 11 7 8 8 7 12 18 22 25 19 36 53 10 13

According to Giesbrecht (1892, p. 327) in Isias clavipes the portion ol the grasping
antenna beyond the knee-joint is equal to the combined lengths of segments 15-18 and the
same holds good for the present species. Segments 13 to 17 are expanded and swollen
and segments 15 and 16 each bear a slender spine on the anterior border near the middle
of their length : segment 16 also bears near its distal end a sickle-shaped spine that is fur-
nished on its posterior border with a row of fine needle-like spines ; this spine extends distally
as far as the articulation between segments 17 and 18. Segment 17 bears a marginal row of
delicate needle-like spines. Segment 18 is provided with a tooth-plate that extends along
the proximal three-fourths of its length and terminates distally in an upcurved projection-
Segment 19 bears a tooth plate that is armed in its proximal hall with needle-like spives
but is quite smooth distally.

The mouth-parts and swimming legs closely resembie those of Isias clavipes.



784 Memorrs of the Indvan Museum. [Vor. V,

The 5th pair of legs are asymmetrical. 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 margin, which I take to be the rudiment of the endopod, terminates in a
single small seta. The 1st joint of the exopod bears a single marginal 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 claws, and distally its inner margin is produced in 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 which the distal pair are the longer ; its apex is bilobed.

Examples of Isias tropica were taken at three different stations, viz., stations K, 15 and
48, and in each case it was associated with a distinctly marine 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.

Family 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 with the Mahanaddi
River.

No less than six species are present, namely, Pseudodiaptomus serricaudatus (T. Scott),
P. hickmant Sewell, P. binghami Sewell, P. lobipes Gurney, P. annandaler Sewell and P.
tollingert 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 approximately equal Jength and are, in comparison
with the length of the leg itself, short. 1In the present collection examples of
this group are Pseudodiaptomus serricaudatus (T. Scott) and P. hickmans Sewell :
with these we must include Pseudodiaptomus salinus Giesbrecht (1896, p. 322,
pl. vi, figs. 23-28), P. stuhlmanni (Poppe and Mrizek, 1895, p. 125, pl. i,
figs. 1-9) and P. clever A. Scott (1909, p. 116, pl. xxxvii, figs. 1-8). All these
species seem to have a distinct tendency towards a purcly marine habitat.

In group 2 we find that one of the spines on the terminal segment of the 5th leg is
much longer than the others and is nearly equal in length to the whole limb.
In this group are Pseudodiaptomus lobipes Gurney, P. binghams Sewell, P. annan-
dales Sewell, and P. tollingeri Sewell from the Chilka Lake, and with these we
must group Pseudodiaptomus richards, P. acuta and P. gracilis, described by
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Dahl (1894) from the estuarine waters of the Amazon River, P. forbesi (Poppe
and Richard, 1889, p. 396, pl. x) from fresh water of the Whangpoo River
and from Lake Sitai and the neighbouring sea, and P. aurivilit Cleve (1901,
p. 48, pl. vi, fig. 11-22 and pl. vii, fig. 1-2) from the Malay Archipelago. In
the majority of the members 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 Mrizek (1894, p. 126) have called attention to an interesting modification
that is present in the outer seta of the third last segment of the 1st antennae of the female
and the unmodified antenna of the male in Pseudodiaptomus serricaudatus, P. stublmanns
and P. hesser and Mrazek (1901, p. 14) has found the same in P. richardi. In all these
examples the seta is considerably thickened and elongated and bears along the middle of its
length a number of fine teeth forming a comb. I have found this modification to be present
in Pseudodiaptomus hickmant, but in P. annandalei, P. binghami and P. lobipes I have been
unable to detect any such structure.

Williams (1906, p. 641, figs. 1-7) has described a species Pseudodiaptomus coronatus
from both salt and brackish water in Narragansett Bay, U. S. A. This form exhibits
several points of difference from other members of the genus both as regards the segments
of the 1st antenna and in the segmentation of the body. Tt would seem probable that it
should be referred to a separate genus.

Pseudodiaptomus serricaudatus (T. Scott.)

Heterocalanus serricaudatus, T. Scott, 1894, p. 39, pl. ii, figs. $3-48 and pl. iii. figs. 1-7.
Schmackeria serricaudatus, Poppe and Mrazek, 1895, p. 127.

Pseudodiaptomus serricaudatus, Giesbrecht and Schmeil, 1896, p. 66.
Psendodraptomus serricandatus, A. Scott, 1902, p. 404, pl. i, fig. 6.

Pseudodinptomus serricaudatus, Cleve, 1903, p. 368.

Pseudodiiptomus serricandatus, Thompson and A. Scott, 1903, p. 248.
Pseudodraptomus serricaudatus, Cleve, 1904, p. 196.

Pseudodiaptomus seiricaudatus, Tollinger, 1911, p. 177.

Pseudodiaptomus serricaudatus, Sewell, 1914, p. 226.

This species, which was first described by T. Scott from the Gulf of Cluinea and the
West Coast of Africa, has now been recorded from South Africa, the Gulf of Suez, the West
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 remarks that this species “ seems capable of existing under varied conditions
as regards the density of the water, having been obtained in water varying in specific aravity
from 1-02511 to 1-00870.” Its occurrence in the Gulf of Suez, on the Pearl banks of Cevion
and around Cape Colony seems to indicate that it is on the whole a marine rather t11;111 a
brackish-water form.

1T have unfortunately been unable to refer to the original description of Pseudodiaptomus kessei (Mrizek) but, judging
from the short description given by Gieshrecht and Schmeil (1898, p. 65), it would appear to helong to group 2. Tis
kabitat in the 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
resembles that of the Pontellidae and he figures it as consisting of four separate segments.
Giesbrecht and Schmeil (1896) also describe the terminal portion, distal to the knee-joint,
as consisting of four segments, but in the specimen from the Chilka Lake the terminal three
joints, consisting of segments 22 to 25, were fused into one, so that the end portion of the
antenna consisted of only two joints as in other members of the genus.

A single specimen (3) was obtained at station 91 in the month of March : the density
of the water in which it was living was 102825, and the locality was near the entrance channel.
It had undoubtedly been swept into the lake by inflowing currents.

Pseudodiaptomus hickmani Sewell.
Pseudodiaptomus hickmani, Sewell, 1912, p. 364, pl. 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 females were bearing egg-sacs. These specimens were on the whole slightly
smaller than those obtained by me from the coast of Burma, measuring in length only 1-26
mm. as compared with 1-37 mm.

Like Pseudodiaptomus serricaudatus (T. Scott), P. hessei Mrizek and P. stuhlmans
Poppe and Mrazek, the present species possesses a comb-like modified seta on the third last
joint of the antenna.

Pseudodiaptomus lobipes Gurney.
(Plate XLV, fig. 1.)
Pseudodiaptomus lobipes, Gurney, 1907, p. 27, pl. 1, figs. 3-5.
Pseudodiaptomus lobipes, Tollinger, 1911, p. 178.

This species was described by Gurney from specimens obtained from tanks in Calcutta.
Numerous examples of both sexes were obtained at stations 133 and 137 in September, when
the density of the water in the lake was at its lowest : at the former station some of the
females were bearing egg-sacs.

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

Pseudodiaptomus binghami Sewell.
(Plate XLV, fig. 2.)

Pseudodiaptomus binghami, Sewell, 1912, pp. 337-8, pl. xvii, figs. 8-11.
Pseudodiaptomus binghami, Sewell, 1919. pp. 7-9.

This species was first described by me from a single specimen (?) obtained from the
Rangoon River estuary. Numerous examples of both sexes occur in the present collection
at stations C, 75, 134 and 137 ; among those cbtained at the first of these stations in the
month of December were several ovigerous females.

Pseudodiaptonius binghami and P. lobipes are very closely related to each other, and, as

regards the males, the resemblance is so close that the greatest care has to be exercised in
determining the specific identity.



1924.] Fauna of the Chilka Lake : Crustacea Copepoda. 787

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

The 1st antennae show c¢onsiderable agreement in the proportional lengths of the various
segments, and I give below measurements from these two spécies 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. binghami 78 30 10 28 28 39 92 22 28 39 48 50 59 62 64 62 53 56 59 67 18
P. lobipes 84 40 16 28 28 36 24 24 32 40 48 52 60 60 64 64 56 60 60 68 SO

The 5th pair of legs show a distinct difference. 1In P. binghami the proximal joint of
‘the exopod is produced at the distal end of its inner borderin a small 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.

3. The resemblance between the males of these two species is even closer.

The proportional lengths of the joints of the grasping antenna are as follows :—

Segments. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20-21
e~ (R

P. binghamsi 82 55 20 17 17 19 20 31 27 21 21 31 62 68 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 1853

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

The 5th pair of legs are also very similar in these species : almost the only points of
difference being (1) that in Pseudodiaptomus binghaine the terminal joint of the right leg is
broadly oval, whereas in P. lobipes it is long and narrow, and (2) the middle joint of the
exopod of the left leg is oval and bears a small rounded projection on its inner margin in
P. binghami, whereas in P. lobipes it is pyriform in shape.

In neither species does the male show any differentiation of the middle furcal seta.

Pseudodiaptomus annandalei Sewell.
(Plate XLIV, fig. 2.)
Pseudodiaptomus annandalei. Sewell, 1919, pp. 5-7, pl. x. fig. 9.
This species was present in comparatively large numbers at stations B, C, K, 75, 126,

133, 139, 165, 166.
I have already (loc. cii.) published a description of this species but I take this oppoz-

tunity of figuring the whole animal and certain of its appendages.
Several females obtained during the months of March, September and November were

.ovigerous.
Pseudodiaptomus tollingeri Sewell.
(Plate XLV, fig. 3.)
Pseudodiaptomus tollingeri, Sewell, 1919, pp. 2-5, pl. x, fig. 8.
Examples of this species were obtained at stations K and 128. I have also obtained
examples from Port Canning, Lower Bengal.
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Genus DIAPTOMUS Westwood.

The genus Diaplomus is essentially a freshwater one, and it is interesting to note that
all the species found in the Chilka Lake were collected at two stations only, 133 and 137.
The time of year when these particular tow-nettings were taken was the month of September
when the density of the water in the lake is at its lowest. 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 from Chakradharpur by Gurney (1907) and Diaptomus blanci de Guerne and
Richard appears to be widely distributed throughout Central Asia.

Diaptomus blanci de Guerne and Richard.

Diaptomus blanci, de Guerne and Richard, 1896, pp. 53-56, 5 text-figures.
Diaptomus blanci, Giesbrecht and Schmeil, 1898, p. 87.

Diaptomus blunci, v. Douwe, 1905, p. 687.

Diaptomus blanci, Gurney, 1907, p. 29.

Diaptomus blanci, Tollinger, 1911, p. 112.

Diaptomus blanci, Gurney, 1921 (a), p. 841.

This species is widely distributed throughout Central Asia and has been recorded fromn
Turkestan, Mesopotamia and India. A few examples were obtained at stations 133 and
137.

Diaptomus cinctus Gurney.
(Plate XLV, fig. 4.)

Diaptomus cinctus, Gurney, 1907, p. 29, p. i, figs. 11, 12.
Diaptomus cinctus, Tollinger, 1911, p. 109.
Several examples were 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.

Diaptomus contortus Gurney.
(Plate XLV, fig. 5.)
Diaptomus contortus, Gurney, 1907, p. 28, figs. 9, 10.
Diaptomus contortus, Tollinger, 1911, p. 110.

Examples of both sexes were 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.

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

Examples were obtained at station 137.

Diaptomus strigilipes Gurney.

Dinptomus strigilipes, Gurney, 1907, p. 30, figs. 18-20.
Diaptomus strigilipes, Tollinger, 1911, p. 111.

A few examples were obtained at station 137,
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Family PONTELLIDAE.

Genus LABIDOCERA Lubbock.

Labidocera pave Giesbrecht.

Labidocera pavo, Giesbrecht, 1889, p. 27.

Labidocera pavo, Giesbrecht, 1892, p. 282.

Labidocera pavo, Giesbrecht, 1893, p. 446, pl. xxv, fig. 34, and pl. xli, figs. 18 and 38.
Labidocera pavo, 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 pavo, Sewell, 1914, pp. 234-236, pl. 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 marine areas, namely,
the African Coast, Red Sea, Ceylon Pearl Banks, and Malay Archipelago, was not only living
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 in examples
taken in the open sea ; probably this decrease in size is correlated with the lower density

of the water.

Family ACARTIIDAE.
Genus ACARTIA Dana.

Acartia spinicauda Giesbrecht.

Acartia spinicauda. Giesbrecht, 1889, p. 25.

Acartia spinicauda, Giesbrecht. 1893. p. 5(8. pl. xxx. figs. 16. 21. and 35 and pl. xlii. figs. 4
and 11.

dceartia spmicauda, Cleve, 1901, p. 4.

Acartia spinicauda, Cleve, 1903, p. 355

Acartia spinicauda, Carl, 1907, p. 17.

Acartia spinicauda, Giesbrecht and Schmeil, 1€08. p. 155.

Acartia spinicauda, A. Scott, 1909, p. 188.

Acartia spinicauda, Sewell, 1912, pp. 315 and 377.

Acartia spinicauda, Sewell. 1914, p. 241.

As the above list of references shows this species is widely distributed and has now been
recorded from the Pacific Ocean, the Malay Archipelago, the Burnia Coast. the Pearl Banks
of Ceylon and the Arabian Sea. It is therefore not surprising that a few examples should be

found in the present collection. Examples were obtained at stations 8, 53 and 100.
D
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Acartia centrura Giesbrecht.

Acartia centrura, Giesbrecht, 1889, p. 25.

Acaitia centrura Giesbrecht, 1889, p. 282.

Aeartia centrura, Giesbrecht, 1893, p. 508, pl. xxx, figs. 26 and 31 and pl. xlin figs. 9 and 186.
Acartia centrura, Giesbrecht and Schmeil, 1898, p. 155.

Aeartic centrura. Thompson and A. Scott, 1903, p. 254.

Acartia centrura, v. Breemen, 1908. p. 159, figs. 177.

Acartia centrura, Sewell, 1913, p. 340.

Acartia centrura, 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. Itsoccurrence in the present collection
carries its range eastward into the Bay of Bengal.

Specimens were obtained at stations 84, 92 and 101.

As T have previously pointed out (1913, p. 340) examples from the Chilka Lake are
smaller than those taken at sea. Giesbrecht gives the length of examples from the Red
Sea as 9 1:20—1'24 mm. and & 1'03 mm. Examples from the Chilka Lake measured @ 1'13
and & 1'028 mm. Associated with this decrease in size which 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.)
Acartia southwells, Sewell, 1914, pp. 244-245, pl. xix, figs. 8-9.

This species was originally described by me from specimens obtained on the Pearl Banks
of Ceylon, and numerous examples occur in the Chilka Lake collection at stations D, F, I,
M, 2, 8,15, 34, 53, 90, 92, 142, 143-B, 145 and 148. During the month of March it was found
near the outer channel or at the entrance to the lake, where the water is salt ; during the
remainder of the year its area of distribution 1s limited to the south end of the lake, where
the water never under normal conditions becomes fresh, and at the time the collections
were 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 water in which it
was living is a change in size, for specimens taken from the lake measure in length 0-726 mm.
(?) and 0712 mm. (&), whereas examples from Ceylon measured 0'80 mm. () and 0:75
mm. (3). Other examples of the same species have been obtained from Cochin Harbour
on the West Coast of India.

Acartia southwelli is very closely related to, though apparently quite distinct from,
Acartia enstfera Brady, Acartia bifilosa Giesbrecht, Acartia denticornis Brady, Acartia plu-
mosa T. Scott and Acartia simplex G. O. Sars.

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

This species was particularly well represented in the collection and examples were
obtained at stations B, 103, 108, 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 September examples
are swept out with the outflowing current and occur in the outer channel. One can only
conclude that it is a true fresh-water form.

Genus ACARTIELLA Sewell.

Acartiella major Sewell.
(Plate XLVI, fig. 1.)
dcartiella major, Sewell, 1919, py. 13-15, pl. ix, fig. 8 and pl. x, figs. 2, 3 and 6.

Examples of this species were obtained at stations B, M, 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 September and Novem-
ber many of the females were bearing spermatophores attached to the ventral aspect of
the genital segment : it seems clear that the species breeds in the lake.

Acartiella minor Sewell.
(Plate XLVI, fig. 2.)
dcartiella minor, Sewell, 1919, pp. 15-17. pl. ix, fig. 6 and pl. x. fig. 7.

Examples were obtained at stations B, 101, 103, 126, 136, 137, 152, 157, 165 and 166.
The distribution of this species in the lake is the same as that of Acartiella major and as
a rule they were obtained together.

CYCLOPOIDA.
GNATHOSTOMA.
Family OITHONIDAE.

Genus QITHONA Baird.

Oithona nana Giesbrecht.

Oithona helgolundica, Claus, 1863, p. 105, pl. xi, figs. 11-13,

Qithona nana, Giesbrecht, 1893, p. 538, pl. iv. fig. & pl. xxxiv. figs. 10, 11, 20. 24-26. 34. 35 and
42, and pl. xliv, figs. 2, 4 and 6.

Oithona nana, Cleve, 1901, p. 7.

Oithona nana, Thompson and A. Scott, 1903, p. 255.

Oithona nana, Cleve, 1904, p. 192

Outhona mana, Cleve, 1905, p. 192.

Outhona nana, Ksterly, 1905, p. 209,

Owtkona nana, Norman and Scott, 1906, p. 1805.

Oitkona nant, Wolfenden, 1906, p. 1023.

DY
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Oithona nana, v. Breemen, 1908, p. 170, fig. 186.
Otthona nana, Steuer, 1910 (a), p. 7.
Outhona nana, Steuer, 1910 (), p. 28.
Oithone nana, Farran, 1913, p. 186.
Oithona nana, Rosendorn, 1917, p. 40, 4 text-figures.
Oithona nana, Friichtl, 1920, p. 29.
This species is widely distributed throughout the world.
Numerous examples were obtained at stations M, 65, 78, 84, 90, 92, 142, 143 B, 145,
148, 152, 164, 165 and 166. During March it is found in or near the entrance to the lake
and in the later months of the year, September and November, 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, pl. xxxiv, figs. 6, 7.
Oithona brevicornis, Cleve, 1901, p. 7.

Oithona brevicornis, Cleve. 1903, p. 365.

Oithona 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 Malay Archipelago, the Arabian Sea, and the South Atlantic Ocean. I
have also examined specimens from a brackish-water lake in Verlaten Island in the Sunda
Straits.

Numerous 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 March, when a strong inflowing current of sea-water is
pouring into the lake, and for the rest of the year it appears to be confined to the brackish
water at the southern end.

Family CYCLOPINIDAE.
Genus CYCLOPINA.

Cyclopira intermedia, sp. nov.
(Plate XLVII, fig. 1.)

2. Total length 0-51 mm.

The proportional lengths of the anterior and posterior regions of the body are 22 : 15.

The head and first thoracic segment 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 9 6 10 10x3

The first antennae reach back nearly to the posterior margin of the cephalon.
Each is composed of fifteen joints having the following proportional lengths :—
Segments 1 2 3 4567 8 910 11 1213141516 17 1819 20 21 22 23 24 23

20 14 18 3 5 18 13 6 25 8§ 8 9 8 3 1Y

The seccnd antenna consists of a single branch of four segments, of which the third 1s
the shortest.

The mouth-parts closely resemble those of other members of the genus.

The first swimming 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 of 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 border 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 numerous
short spinules throughout its distal two-thirds.

Several examples were ovigerous, bearing two small ovisacs each containing 3-4 ova.

3. Total length 040 mm.

The proportional lengths of anterior and posterior regions of the body are 17 : 12.

The abdomen consists of five segments, having with the furcal rami the following pro-
portional lengths :—

Abdomen 1 2 3 4 5 Furca.
23 18 10 8 14 13

The genital segment is dilated and its posterior ventral border is sligchtly 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 imperfectly-divided
segments.

The second antennae, mouth parts and the first four pairs of swimming feet resemble
the corresponding appendages in the female.

The fifth pair of legs are, however, somewhat different. In general form they
resemble those of the female, but the spine arising from the outer margin is smaller, ané
the inner distal spine is longer and more slender.

Examples of this species were obtained at stations B, 133 and 166.
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Cyclopina longifurca,' sp. nov.
(Plate XLVII, fig. 2.)
9. Total length 0°59 mm.
The proportional lengths of cephalothorax and abdomen are 25:19. .
The body is robust and in general appearance closely resembles the preceding species.
The posterior region of the body is slightly tapered. ‘
The abdomen consists of four segments having with the furcal rami the following

roportional lengths :—
prop & Abdomen 1 2 3 Furea.

4
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 Cyclopina
intermedia but the marginal seta appears to arise nearer to the middle of the length of the
ramus.

The first antenna consists of fifteen joints, having the following-proportional lengths :—

Segments 1 2 3 4567 8 9 1011 12 13 14 15 161718 19 20 21 22 23 2425
e e~ NI A e N N~
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 two terminal ones are
equal in length. The basal joint is by far the longest and bears a row of minute spinules
on its posterior margin.

The mouth-parts and first four pairs of swimming legs agree closely with the correspond-
ing appendages in Cyclopina intermedia.

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 distal joint bearsonitsouter
margin a single stout spine and on its distal border a pair of spines with an intervening seta
between them. Of these two spines the outer is much the larger. The inner border of
the segment is armed with 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 were identified.

These examples were obtained at stations C and 128.

At first sight these two species of Cyclopina are liable to be confused with each other.
Although Cyclopina longifurca 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 shows, however, that there are certain definite differences, which
I give below :—

(1) The second antenna in Cyclopina intermedia has the distal two segments of
unequal length, the third joint being much shorter than the distal one,
whereas in C. longifurca the two joints are equal.

This name was given, and printed on the plate, before Sars's reference to a ¢ Cyclopina longifurca” (Crust. Norway,
Vol. V1, p. 11) was noticed. The latter is a mere nomen nudum and was, moreover, applied to specimens which have
boen lost ; I have thought it best to leave my own name as it was printed on the platé. Less confusion will probably be
caused by this course than by changing the name now. It is impossible to say whether my specimens belong to _the
snme 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 narrow, and
of the three spines the inner distal one is the largést; in C. longifurca the
segment is short and broad and the outer distal spine is the largest.

(8) The furcal rami in C. intermedia are as long as the anal segment of the abdomen
and are only 2} times as long as wide ; whereas in C. longifurca the furcal

rami are longer than the anal segment and are nearly four times as long
as wide.

Including the two species described above the genus Cyclopina now comprises 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 closely-related genus Cyclops, using the term in its widest sense, the
number of segments 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 Cyclopina show an exactly similar tendency, as is illustrated below :—

Species. Number of antennal segments.

Cyclopina longicaudata T. Scott 26
Cyclopina elegans T. Scott 20
Cyclopine euacantha Sars 19
Cyclopina longicornis Boeck ... 18
Cyclopina belgica Giesbrecht ... e _
Cyclopina pusilla Sars } L
Cyclopina intermedia, sp. nov. ... .
Cyclopina longifurca, sp. nov. ... } =
Cyclopina schneiders T. Scott ... 12

10

Cyclopina gracilis Claus }
Cyclopina pygmaea Sars

The two Indian species have only fifteen joints in the antenna and the arrangement
and mode of fusion of the segments appears to place these species in close relationship to and
intermediate between Cyclopina euacantha Sars and C. schneideri T. Scott. In the table
below I give the various antennal joints in these species and indicate the manner in which
fusion has taken place :(—

Cyclopina euacantha 1 23 ¢4 5 & 78 9 10 11 12 13 4 15 16 17 18 19
() ) — |
Cyclopina intermedia | | , | , | | , I |
E 1 2 3 4 5 6 7 3 9 10 11 12 13 14 15
Cyclopina lonyifurca | | —~ | - ~— | | ‘ l ’ l
Cyclopina schneideri 1 2 3 JL l') (\) l’i 8 9 10 11 ll_’

As regards the structure of the 5th pair of legs in the female the Indian species agree
closely with Cyclopina euacantha Sars.

It is interesting to note that the two nearest allies of the Indian formsare species that
ace found in North Temperate and Arctic regions.
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Family CYCLOPIDAE.
Genus HALICYCLOPS.

Halicyclops magniceps (Lilljeborg).
Cyclops aequoreus, Fischer, 1860, p. 654, pl. xx, figs. 26-29.
Cyclops aequoreus, Brady and Robertson, 1873, p. 127.
Cyclops aequoreus, Brady, 1878, pp. 119-20, pl. xix, figs. 8-10.
Cyclops aequoreus, Thomson, 1883, pp. 97-98, pl. xi, figs. 16-18.
Cyclops aequoreus, Blanchard and Richard, 1891, p. 515.
Cyclops aequoreus, Lilljeborg, 1902, p. 102, pl. vi, figs. 17-19.
Halicyclops aequoreus, Norman and Scott, 1906, p. 191.
Cyclops aequoreus, Marsh, 1910, p. 1106.
Hulicyclops magniceps. Sars, 1913-18, pp. 29-30, pl. xv.
This species has now been recorded from Europe, North America, Algeria, Madeira 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.
(Plate XLVII, fig. 3.)

Two examples of what appears to be a new species of Halicyclops was obtained in the
lake. Originally the genus included only a single species Halicyclops magniceps Lilljeborg
[= Cyclops aequoreus Fischer] but G. O. Sars (1905, p. 395, pl. xviii, figs. 135-149) has descri-
bed a second species, H. propinguus, from Chatham Island in the Pacific.

The present specimens, while agreeing with 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 middle 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 segment is produced on eitherside about the middle of its length in a short
process. The furcal rami are about 1} 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 2 3 4 5 6
15 & 7 20 11 14
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The 2nd antenna consists of three segments, of which the terminal 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 (¢ 4) stout teeth and bears a small
palp as in the other members of the genus.

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

The maxilliped consists of two joints as in Halicyclops magniceps.

The swimming legs each consist of a two-jointed basal portion and three-jointed exopod
and endopod of approximately equal length. In all the appendages the marginal spines ot
the exopod are club-shaped, but in other respects closely resemble those of the other
members of the genus. '

In the 1st swimming leg, basal 1 bears an inner seta ; basal 2 bears an outer seta and @
long inner spine ; exopod 1 and 2 each bear a single marginal spine ; exopod 3 bears three
marginal spines and a terminal spine and three setae on its inner border, the segment it-
self is short and broad. The distal segment of the endopod bears tio 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 bears
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 38 bears 2 marginal
spines and a terminal spine, and on its inner border 5 setae. Endopod 3 bears 3 spines
and 2 setae, which are very small.

With the exception of the seta arising from the proximal joints of the exopods all setae
are plumose in their distal portions 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 ovalin shape and bears 2 setae on the distal half of
the outer border, 1 setaat the apex distally anda fourth on the inner border. The proximal
three-quarters of the inner border is fringed with fine hairs.

Genus CYCLOPS Miiller (ex parte).

Cyclops bicolor Sars.

Cyclops bicolor, Sars, 1863, p. 44.

Cyclops bicolor, Schmeil, 1892, p. 118, pl. vi, figs. 6-13.

Cyclops bicolor, Mrézek, 1893, p. 33.

Cyclops bicolor, Lilljeborg, 1902, p. 78, pl. iv, figs. 22-28.

Cyclops bicolor, v. Daday, 1904, p. 53.

Cyclops bicolor, Wolf, 1905, pp. 174, 298.

Cyclops bicolor, v. Daday, 1907, p. 180.

Cyclops bicolor, Marsh, 1910, p. 1102, pl. Ixxx, figs. 7-9 and pl. lxxxi. figs. 1 and 2
Cyclops bicolor, Sars, 1913-18, p. 56, pl. xxxiv.

Cyclops bicolor, Gurney, 1931(a), p. 840.
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This species is widely distributed throughout the globe. Examples were obtained
at stations L, 142and 145 : the first of these isa 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
lowest and never rose above 1:006. It seems probable that these specimens had been swept
into the lake during the monsoon rains.

Cyclops buxtoni Gurney.
Cyclops buxtonnt, Gurney, 1921(a), p. 840, pl. i.

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

Genus MESOCYCLOPS G. O. Sars.

Mesocyclops obsoletus (Koch).
Cyclops leuckarts, Claus, 1857, p. 35, pl. ii, figs. 13, 14.
Cyclops leuckart:, Claus, 1863, p.101.
Cyclops leuckarts, Sars, 1863, p. 269.
Cyclops leuckarts, Schmeil, 1892, p. 57, pl. ii1, figs. 1-8.
Cyclops leuckarty, Mrazek, 1893, p. 26.
Cyclops leuckarti, Lilljeborg, 1902, p. 35, pl. i1, figs. 28-29.
Cyclops leuckarti, v. Daday, 1904, p. 54.
Cyclops leuckarty, Sars, 1904, p. 641.
Cyclops leuckarts, V. Douwe, 1905, p. 681.
Cyclops leuckartr, Wolf, 1905, pp. 151 and 230.
Cyclops leuckart:, Gurney, 1906, p. 279.
Cyclops leuckarti, Annandale, 1907, p. 4.
Cyclops leuckarts, Apstein, 1907, p. 220.
Cyclops leucknrtd, v. Daday, 1907, p. 181.
Cyclops leuckarts, Gurney, 1907, p. 31.
Cyclops leuckarti, Marsh, 1910, p. 1081, pl. Ixxiv, figs. 4-11 and pl. 1xxv, figs. 1-3.
Cyclops leuckarts, Gurney, 1913, p. 231.
Mesocyclops obsoletus, G. O. Sars, 1913-18, p. 58, pl. xxxzv.
Cyclops leuckarti, Gurney, 1921(a), p. 840.
Cyclops leuckarti, Willey, 1923, p. 8.

This species is of world-wide distribution, but is as a rule confined to fresh water.
Annandale (1907, p. 40) 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 145. 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
water was at itslowest. 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
was pouring in : the density of the water is given by Annandale and Kemp as 1-02825.
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Mesocyclops oithonoides Sars.
Cyclops oithonoides, Sars, 1863, p. 32.
Cyclops owthonoides, Schmeil, 1892, p. 64, pl. iv, figs 6-11.
Cyclops oithonoides, Mrazek, 1893, p. 27.
Cyclops owthonordes, Lilljeborg, 1902, p- 42, pl. iii, figs 8-11.
Cyclops oithonoides, v. Daday, 1904, p- b4.
Cyclops owthonoides, Wolf, pp. 153 and 232.
Cyclops oithonordes, v. Daday, 1907, p. 184.
Cyclops oithonoides, Gurney, 1907, p. 91.
Mesocyclops oithonoides, Sars, 1913-18, p. 59, pl. xxxvi.

This species has a wide distribution and has now been recorded from North America,
Northern Europe, Central Asia and India. It occurred in the colle ction at stations B and
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 somewhat
peculiar form that he obtained from the Gulf of Guinea and which he termed Saphirella:
abyssicola. He defines the genus as follows :—‘ Anterior antennae nearly as in Saphirina,
5-jointed.  Posterior antennae 3-jointed. Mandibles stout, each bearinga strong terminal
conical tooth, serrate on both margins, and a stout plumose terminal spine. Maxilla
broadly subquadrangular and furnished with a few terminal setae. Posterior foot-jaws
stout, 3-jointed, and armed with a moderately stout terminal claw. The swimming feet are
2-branched, each branch consists of a single broadly foliaceous joint ; fifth pair rudimentary
or obsolete.”

Brady subsequently (1899, p. 46, pl. xiii, figs. 1-9) under the name Paurocope robusta
described and figured a very similar, if not identical, form from New Zealand and Wolfenden
(1905, p. 1030, pl. xcix, figs. 12-17) has described a second species of Saphirella. S. tropica
from the Maldive islands. Both Scott and Wolfenden were dealing with single specimens and
‘Brady had only two. Brady admits that his specimens were very similar to Saphirella
abyssicola in everything except the mouth-parts and Wolfenden on this ground has con-
cluded that they must belong to a different genus. Not one of these authors seems to be
aware that this peculiar form of copepod had already heen described and very completely
figured by Canu (1888, p. 417, pl. xxviii, figs. 15-24), who obtained a large number of speci-
mens in the English channel off the French coast. I have also been fortunate enough to
obtain a number of examples of the same or of a very closely related form in the Chilky
Lake, as well as occasional examples in Nankauri Harbour, Nicobar Islands.  The mouth
parts of all the specimens that I have examined are very delicate and are diflicult to dissect
out ; in consequence it is by no means an easy matter to be certain exactly which appendage
one is studying. As an example of this T may refer to two papers by T. Scott: in his

e
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original account of this genus’ (1894, p. 128 and pl. xiv, fig. 6) he describes and figures
the " mandible ”’ as consisting of ““ an elongate basal joint furnished with two long slender
terminal setae,” but the structure that he figures shows a basal plate and a smaller distal
segment, bearing a very strong terminal tooth and arising near it a short stout seta, while
two other seta arise on the proximal side. In his second paper (1912, pl. iv, fig. 4) he refers
to this structure as the * maxilla, and the structure that he now terms the mandible ’ is the
same structure that Canu (1888, p. 414, pl. xxviii, fig. 7, pr. and fig. 19, pr.) terms the
" paragnathe.” Brady seemsto have fallen into the same confusion and the structure
that he figures (1901, pl. xiii, fig. 5) as the mandible is the paragnathe,’ while the part that
he calls the maxilla (loc. ¢it., 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 robuste falls into line with
Sapharella abyssicola and S. tropica and Saphirella and Paurocope become synenyms.

My examples from the Chilka Lake show certain slight differences of detail from the
forms previously described and in order to clear up the confusion that has arisen I have des-
cribed them in detail and have provisionally assigned to them the name Saphirella indica.

Saphirella indica, sp. nov.

(Plate LIX, fig. 1.)

Total length 0-52 mm. to 0-60 mm. This is distinctly smaller than other forms.
Scott’s and Wolfenden’s examples measured 1'2 mm., while Brady’s examples were inter-
mediate in size and measured 0-88 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
segment, which is followed by two thoracic segments decreasing in breadth posteriorly. The
cephalic segment is rounded anteriorly and the anterior margin is depressed and recurved,
terminating in my examples in a central small rostral spine. Canu (loc. cit., p. 417,
pl. xxviii, fig. 22) remarks that in his examples “ La téte présente un repli pleural bien
développé et un long rostre terminé par une épine pointue.” The last of the segments of the
anterior region is produced backwards in the ventro-lateral regions and is armed on each side
with an inner serrated spine and an outer simple seta. The posterior region of the body
consists of two segments, of which the posterior is much the longer. The anterior segment is
slightly broader than long and its. ventro-lateral 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 Canu’s (loc. cit., pl. xxviii, figs. 15 and 24) this segment
is armed with a transverse row of spines about one-third of the total length from the
posterior end. The furcal rami are of moderate length, and are nearly twice as long as
broad. A stout seta arises from the external margin and a more delicate one from the
dorsal surface. From the truncated distal border arises a stout marginal seta and immediate-
ly mternal to this two small setae and a long stout inner seta. This inner seta, as in
Wolfenden’s example, is spear-shaped and consists of a stout straight stem, which about
half way along its length becomes expanded laterally ; in my 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., pl. xxviii, fig. 24) figures the seta in his
examples as being plumose in the distal two-thirds of their length. The proportional
lengths of the segments of the hind region are as follows :—

Segment 1 2 Furca
9 16 74

Previous writers have assumed that both segments of the hind hody helong to the abdo-
men and Wolfenden has described what he considers to be the genital orifice as being on the
ventral aspect of the anterior segment. He remarks (loc. cit., p. 1030) ‘ the genital opening
is in the middle of the segment, the latter forming a flap.”” In my examples 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 small but distinct
pair of crescentic flaps with a shallow notch between, and it is this that I take to be thg
genital orifice. The question arises are we correct in considering the anterior segment to
belong to the abdomen ? Personally 1 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-
ment belongs properly to the thorax and the abdomen consists of only a single segment.

The first antenna consists of five segments, which have the following lengths :—

Segments 1 2 3 4 5
12 15 10 9 13

This agrees fairly clearly with the measurements given by T. Scott and Wolfenden, but,
the second segment seems to be somewhat shorter.

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

As T have already pointed out there seems to be considerable confusion regarding the
identity of certain of the mouth-parts. This seems 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 aksent, or if present, it is represented by a simple lobe without
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 and an
unjointed palp. The basal plate is tapered towards its distal end and terminates in a strong
conical tooth, which in the present species is not so completely serrated as in other species,
Near the base of this tooth arises a smaller serrated spine and a little on the proximal side
are, so far as I can make out, three delicate setae. Previous authors have taken this
portion of the maxilla for the mandible. Welfenden (loc. cut., p. 1031) describes it quite
correctly as possessing ‘‘ a strong conical tooth under which is a stout broad plumose seta
and internal to this two strong pointed plumose setae.” Unfortunately the structure that he
figures as the * mandible-palp ™ (loc. cit., pl. xcix, fig. 16) is the maxilliped. The maxillary
palp has by previous authors been regarded as the whole first maxilla. It is correctly ﬁgure&
by Scott (1894, pl. xiv, fig. 7) and Canu (1888, pl. xxviii, fie. 18 mx.). Tt .consists of a
flat plate bearing one sub-terminal and several terminal setae.
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The second maxilla consists of a stout basal segment bearing two setae, one of which is
stout and spine-like and has serrated margins, and a smaller distal segment from which arise
two pairs ol setae; in each pair one is stout and strong and the other is delicate and
slender. Canu (loc. cit., pl. xxviii, fig. 21) figures only three terminal setae.

The maxilliped forms a grasping organ. The basal segment bears a stout plumose
seta and two smaller simple 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-like spinules along both borders, and close to it arises a second simple seta-
The distal segment is small and terminally carries a pair of long spines of which the proximal
is perfectly straight and the distal, which is also the larger, is somewhat curved at its free
extremity ; both bear scattered needle-like spinules along their length. Wolfenden, as I
have pointed out above, figures this appendage correctly but calls it the “ mandible-palp(?).”

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 margin 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 descrip-
tions. Canu (loc. cit., pl. xxviii, fig. 23) figures one of these appendages which, judging by its
structure, is the second ; it bears four spineS and three setae on the exopod and three spines
and three setae on the endopod. T. Scott, however, (loc. cit., p. 127, pl. xiv, fig. 10) seems
to have confused the two 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 K, 89
and 148 ; of these one is in the outer channel and the other two 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 moreover has a very wide distribution.

Scott, Brady and Wolfenden seem to have considered that this peculiar little animal
is an adult form and is closely related to Saphirella. Canu, who first described it, regards
it as a young form in the first copepodid stage, and in my opinion he is right in so doing.
The general structure of the animal clearly points to its being immature. Lebour (1916) has
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shown that in the first copepodid stage of development Calanus fimnarchicus (Gunnerus)
possesses a body of exactly this type and that the mouth-parts are already well-developed
although the swimming legs, of which there are only two pairs, are each composed 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 abdomen all
point to the conclusion that Canu was correct, and, as in Calanus finmarchicus, we find wel]
developed mouth-parts with only two pairs of swimming legs, all of which have unjointed
rami.

Canu provisionally regarded it as the first post-larval stage of a member of the genus
Giardella, which he created to accommodate 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 must be referred to the section Poecilostoma and the family
Clausidiidae.

Family CORYCAEIDAE.
Genus CORYCAEUS Dana.

Sub-genus Onychocorycaeus M. Dahl.

Corycaeus (Onychocorycaeus) giesbrechti F. Dahl.
Corycaeus venustus, Giesbrecht, 1892, p. 674, pl. 1i, figs. 32-34.
Corycaeus giesbrechts, F. Dahl, 1894 (b), p. 72.
Corycaeus venustus, Esterly, 1905, p. 225, fig. 61.
Corycaeus (Onychocorycaeus) giesbrechti, M. Dahl, 1912, p. 88, pl. xii, figs. 1-9.

There appears to have been a considerable confusion of various forms that have been
described under the name Corycaeus venustus. 1 have, therefore, followed for the moment
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 inflowing current.

Family ERGASILIDAE.
Genus ERGASILUS Nordman,

Ergasilus sp.
(Plate xlix, fig. 2.)

3. A single example of a male Ergasilus was found in a tow-netting from station 166.

Total length 0-75 mm.

The proportional lengths of anterior and posterior regions of the body were 38 : 17.

The anterior end is rounded. The cephalic segment is large and is equal in length to
the three following segments together. The free thoracic segments gradually decrease in
width posteriorly and the fifth segment is quite small. The abdomen consists ol five seoments,
of which the last two are only partially separated. The genital segment is large and some-
what rectangular in shape with parallel lateral borders ; in length it equals the vest of the
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abdominal segments together.  The furcal rami are as long as broad and at the distal end
each bears four setae, of which the inner 1s the longest.

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

The second antenna is claw-like. It consists of the usual three segments and a
terminal curved 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 half
the length of the second, it bears a longer proximal seta near the base and a short seta
distally : it is armed with a row of minute spinules.

The maxilliped closely resembles that of Ergasilus sieboldi Nordm., but the second joint
bears a row of spines on its anterior border and a second row along the surface of the joint.
The dactylus is long and slender and is bluntly rounded at its distal extremity.

The swimming legs closely resemble those of Ergasilus siebolde. 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 fitth pair of legs are composed 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 females cap-
tured in Indian waters. Southwell and Prashad (1918, pp. 352-355, pls. xiii, xiv) have
described two, E. bengalensis and E. hamiltons, from Wallago attw (Bl. Schn.) and Anabas
scandens (Daldorf) respectively, and a third species, E. scottz, has been described by Sun-
dara Raj (1923, p. 45), also from Wallago 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.)
Lengipedia coronata, Claus, 1863, p. 111, pl. xiv, figs. 14-24.
Longipedia coronata, Sars, 1903-11, p. 10, pls. iii and iv.
Longipedia coronata, Thompson and A. Scott, 1903, p. 257.
? Longipedia coronata, Williams, 1906, p. 651.
Longipedia coronata, A. Scott, 1909, p. 195, pl. 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 Malay Archipelago. I have alsc 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. scottr 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 now recognised
to be a description of L. scotti, it is doubtful whether he was correct in his identification of the
species with which he was dealing.

The present collection contained several examples of a Longipedia that 1 have referred
to this species. These examples showed snter se a considerable range of variation, both as
regards size and the shape of the 5th pair of legs.

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

(@) In the first group the general body shape was long and comparatively slender.
The average length of the specimens was 1'12 mm., 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 mm. 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 levej
of the furcal rami. The endopod of the second pair of legs only reached Dback to the
posterior margin of the second abdominal segment. 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 animal appeared to be
more robust, though this may have been due to the shortening in total length. The length of
members of this group was only 096 mm. and 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 examination showed that the segments of the abdomen
were telescoped into each other owing to muscular contraction. This telescoping action also
affected the furcal rami. The operculum of the anal segment had the same spinous arma-
ture as in the preceding group, though the central spine seemed in proportion to the ones on
each side of it to be rather longer. The central spine reached well bevond the level of the
distal border of the furcal rami as far as the articulation of the two middle setae.  The endo-
pod of the second pair of legs also reached well beyond the tips of the furcal rami.  This
group in their general shape agrees with Scott’s figure of Longipedia coronatu.

It is interesting to note that most, if not all, examples of the first group were oviger-
ous, whereas not a single member of the second group possessed an egg-sac. Possibly this
difference between the specimens accounts for the presence or absence of abdominal
contraction, and thus gives rise to the differences noted above.

All the appendages, with the exception of the fifth pair of legs. agree closely with the
figures given by Sars ; the terminal joint of the exopod of the first leg. however, possesses
two setae on its inner border, where Sars only figures one, and the central spine on the distal
end of endopod 3 of the second leg usually bears about the middle of its length a subxidiary
spine that gives it a Y-shaped appearance, but in occasional specimens this is ahsent and the

v
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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 pl. xlviii, fig. 1 @ 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, pl. lix, fig. 11) in Longipedia webers.

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

Examples were obtained at stations C, E, K, 75.

Longipedia rosea G. O. Sars.

(Plate XLVIII, fig. 2.)
¢Longipedia rosea, Sars, 1903-11, p. 13, pl. v, fig. 3.

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

@. Total length 096 mm.
The proportional lengths of anterior and posterior regions of the body were 13 : 9.

The abdomen consists of four segments, of which 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 with a trans-
Verse row of minute denticles. The furcal rami are rounded posteriorly and bear a row of
needle-like spines across their inner and dorsal aspects. The two 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 terminal 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
Ishould judge that these examples are immature.
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Genus CANUELLA T. Scott.

Canuella furcigera G. O. Sars.
(Plate XLIX, fig. 1.)

Canuella furcigera, Sars, 1903-11, p. 18, pl. x.

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 gives no
detailed description of the species, but the present specimens agree very clearly with his
account and with the figures that he gives. I have also compared them with examples of C.
furcigerain the collection of the Natural History Museum, South Kensington, and I am 1'1nable
to detect any differences sufficiently marked to warrant the creation of a separate species.

¢. The Chilka Lake examples are distinctly smaller than those from the Norwegian
coast, and only measure 0°90 mm. in length as compared to 1-40 mm.

The proportional lengths of the anterior and posterior regions of the body are 38 : 30.
The abdomen consists of four segments, having the proportional lengths as follows :—

Abdomen 1 2 3 4 Furca
28 9 5 3 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 segments of the abdomen together,
and they diverge somewhat from each other. A well marked carina runs along the upper
and outer margin of the ramus.

The antennae, mouth parts and swimming legs closely resemble the corresponding
appendages in Canuella perplexza T. and A. Scott with a few slight differences in details;
thus in the first pair of legs the terminal joint of the endopod bears three marginal spines
and three setae, whereas according to Sars C. perplexa has two spines and four setae ; and
in the fourth pair of legs the setae on the inner margin of both exopod and endopod are
spine-like in character in the Chilka Lake examples.

&. In this sex also the Chilka Lake specimens are smaller than the Norwegian examples
and measure only 0'75 mm. in length as compared with 1'25 mm.

The lengths of the anterior and posterior regions of the body are nearly identical.
The abdomen consists of five segments having the following proportional lengths :—

Abdomen 1 2 3 4 5 Furca
31 18 14 S 8 30

The furcal rami in this sex are very slightly shorter in the Chilka Lake examples than in
the Norwegian specimens. The measurements of one of the latter were 31 : 14:14:9 :7: 31,
The first antenna is modified to form a grasping organ.
The second antennae, mouth parts and swimming legs are as in the female,
The arrangement and general structure of the genital orifice appears to be identical
with the condition described by Sars.
P2

-
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Canuella furcigera has hitherto not been recorded from any locality except the Christia-
niafyord, where it was obtained by Sars. Inaddition to specimens in the Chilka Lake
collection, I have been able to obtain and examine other examples from the Nicobar Islands,
which agree exactly except in point of size; the Nicobar specimens being larger and
measuring @ 1-15 mn., which is much nearer to the size of the Norwegian examples. On the
other hand Canuclla perpleza T. and A. Scott has been recorded from 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, namely,
Canuella curticauda, C. tnopinata, and C. longipes from the Pearl Banks of Ceylon. In their
original description these forms were all referred to the genus Sunaristes 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
branches 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 were obtained from brackish water at the
head of the Bay of Fundyin Nova Scotia. Itis 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.

Family ECTINOSOMIDAE.
Genus ECTINOSOMA Boeck.

Ectinosoma normani T. and A. Scott.

Ectinosoma normani, T. and A. Scott, 1896, p. 435, pl. xxxvi, figs. 21, 29 and 39, pl. xxxvii,
fizs. 12, 26, 34 and 51, and pl. xxxviii, figs. 5, 18, 42 and 45.

Ectinosoma normani, T. Scott, 1899, p. 95.

Ectinosoma normani, Sars, 1903-11, p. 35, pl. xix, fig. 2.

Ectinosoma normani, T. Scott, 1903, p. 9.

Ectinosoma normant, Thompson and A. Scott, 1903, p. 257.

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
of Ceylon.

Ectinosoma melaniceps Boeck.

(Plate XLVIII, fig. 3.)

Ectinosoma melaniceps, Boeck, 1864, p. 254.
Ectinosoma melaniceps, Brady, 1880, p. 11, pl. xl, figs. 17-20.
Ectinosoma melaniceps, Thorapson, 1893, p. 192, pl. xxi, fig. 2 a.
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Ectinosoma melaniceps, T. and A, Scott, 1896, p. 484, pl. xxxvi, figs. 13, 28 and 45, pl. xx xVii,
figs. 11, 22, 40 and 49, pl. xxxviii, figs. 2, 21, 41 and 46.

Ectinosoma melaniceps, T. Scott, 1899, p. 95.

Ectinosoma melaniceps, Sars, 1903-11, p. 34, pl. xix, fig. 1.

Ecti 10soma melaniceps, Steuer, 1912, p. 66, figs. 1 to 5.

Several examples of what I believe to be this species were obtained by Dr. Annandale
in the Chilka Lake in June, 1923. The examples differ from the European form in that
they show no trace of any dark 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 from the stones of the pier of
Barkuda I. The lake was approximately at its saltest at the time.

Genus MICROSETELLA Brady and Robertson.

Microsetella norvegica (Boeck).

Setella norvegica, Boeck. 1864. p. 281.

Ectinosoma atlanticum, Brady. 1880, p. 13, pl. xxxviii.

Ectinosoma atlanticum, Brady. 1883, p. 100, pl. iv, figs. 10-14.

Microsetella atlantica, Giesbrecht, 1893, p. 550, pl. xliv, figs. 33, 34, 36, 42, 44 and 45.

Ectinosoma atlanticum, Thompson, 1893, p. 192. pl. xix, fig. L.

Microsetella atlantica, T. Scott. 1891, p- 91.

Ectinosoma atlanticum. T. and A. Scott, 1896, p. +37. pl. xxxvi, figs. 17 and 40, pl. xxxvii, figs. 6,
23, 35, and 50 and pl. xxxviii, figs. 11, 16, 38 and 53.

Muorosetella atlantica, Giesbrecht, 1897, p. 319.

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

Microsetella atlantica, Thompson, 1900, p. 285.

Microsetella atlantica, Cleve, 1901, p. 7.

Moicrosetella 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 atlanticum, Thompson and A. Scott, 1903, p. 257.

Microsetella norvegsca, Sars, 1903-11, p. 44, pl. 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.

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

Microsetella norvegica, Steuer, 1910, p. 29.

Ectinosoma atlanticum, Wolfenden, 1911, p. 364.

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

This species appears to be universally distributed throughout all the oceans. A
ssingle 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.)
Harpacticus littoralis, Sars, 1903-11, p. 363, Suppl. pl. viii.

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 was considerable need of investigation whether all
the forms described under this name 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 himself appears to have inclined towards the latter view. Sars. (loc. cit.),
claims that the species described by Giesbrecht as H. chelifer is in reality H. gracilis Claus,
while the form described as H. chelifer by Brady (1880, p. 146, pl. Ixiv, figs. 19, 20 and pl.
Ixv, figs. 1-15) is a different species to which he has given the name 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. littoralis and yet,
differs in small details, were obtained in the Chilka Lake ; the differences are, however, in
my opinion not sufficiently marked to warrant the creation of a new species.

Q. The total length of these specimens was 0°55 mm. ; they are, therefore, much smaller
than the Norwegian form, which measures 0°97 mm.

The first antennae consist of nine segments, of which the first fourare 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 antennce, mouth parts, and the first four pairs of swimming feet have
the structure characteristic of the genus and seem to agree closely with the condition
present in Harpacticus hitoralis. 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
three.

The fifth pair of legs 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 segment 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. chelifer—but the arrangement of the spines near the distal end of the free segment is
more characteristic of the northern form.

3. Associated with the above females were a few males, 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 modification. In the second leg the
second joint of the endopod is produced in aspinousprocess that is about 13 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 modified and is somewhat broader than in
the female. In the third pair of legs the terminal segment of the exopodis broader than
in the female and is oval in shape : it bears three marginal 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 European 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 December,
In the latter case several females were ovigerous. In both cases the type of copepod fauna
was marine. I have subsequently obtained further specimens from Nankauri Harbour in
the Nicobar Islands in weed-washings and the species is probably widely distributel through
the littoral waters of the Indian seas.

Harpacticus gracilis Claus var. orientalis, nov.
(Plate L, fig. 2.)
Harpacticus gracilis, Claus, 1863, p. 135, pl. xix, fig. 20.
Harpacticus chelifer, T. Scott, 1899, p. 111, pl. viii, figs. 10-13.

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

Q. Total length 0-55 mm.

The proportional lengths of anterior and posterior regions of the body are 24:15. The
body is rather slender and the abdominal segments 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 rostrum scarcely projects at all when the animal
is viewed from the dorsal aspect.

The proportional lengths of the abdomen and furca are as follows :(—

Abdomen 1 2 3 4 Furca
24 11 6 [3 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 7 8 9

The terminal five segments are considerably more slender than the proximal four, and
the proximal 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 more 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 two : it is fringed on its outer margin with several small spinules
and distally bears two curved claw-like spines. The distal segment of the exopod is
shorter than the proximal segment and. bears four slender claw-like spines distally. In its
general appearance and proportions this appendage closely resembles that of H. gracilss.

The 5th pair of legs closely resemble the corresponding appendage in H. gracilis, but
the prolongation of the proximal segment is somewhat narrower.

3. Although the female closely resembles Harpacticus gracilis the male differs very con-
siderably from the form described by G. O. Sars (1903-11, p. 52, pl. xxx, fig. 1).

The 1st antennae is modified to form a powerful grasping organ.

The 2nd antennae and mouth-parts are the same as in the female.

The 1st pair of legs have the same structure as in the female but appear to be more
robust in character.

The 2nd pair of swimming 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 segment of
the exopod. The 2nd joint of the endopod is produced in a long spine-like process, that is
nearly three times the length of the terminal segment, and projects far beyond the distal
extremity of the exopod. The distal segment is slender and bears four setae, of which the
mner one arising from the distal end is much smaller than the others.

The 3rd pair of legs are somewhat modified. The exopod is curved inwards and the
terminal segment 1s oval in shape and bears three marginal spines, that are considerably
thickened, and a long end-spine. On its inner margin arise four setae of which the proximal
two are small and slender.

The 5th pair of legs is composed of two segments.  The basal segment is hardly at all
preduced externally and is fringed with a row of spinules ; at its distal external angle it bears
a small delicate seta. The distal segment is about twice as long as broad and bears foue
spines and one seta : two 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
there are a few scattered denticles on the inner border.
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The female of this form very closely resembles the description given by Sars (loc. cit.) of
Harpacticus gracilis. The male, however, differs in several particulars, notably in the
structure of the 2nd pair of swimming legs. T. Scott (1899, p. 111, pl. viii, figs. 10-13) has
under the name Harpacticus chelifer recorded the occurrence from West Bay, Franz-Josef
Land, of a species of Harpacticus that seems 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, pl. lxv, fig. 11) figures the
endopod of the 2nd leg of a species, which he confused with H. chelifer, that exactiy agrees
with the form of leg in the present specimens. The Chilka Lake examples are smaller
than the European form, but that seems to be almost invariably the case in species that are
distributed throughout both tropical and temperate zones.

Genus HARPACTICELLA Sars.

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

Harpacticella lacustris, sp. nov.

(Plate LI, fig. 1.)
Q. Total length 0-65 mm.

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

The body: is somewhat depressed, and the anterior two segments of the abdomen are
expanded laterally. The anterior end of the cephalic segment 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 segments are slightly
produced backwards and their margins are fringed with fine hairs. The abdomen tapers
somewhat towards the posterior end. It consists of four segments and the furcal rami,
which have the following proportional lengths :—

Abdomen 1 2 3 4 Furca
31 11 14 9 9

The genital segment 1s incompletely 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 seta is by far the
stoutest and longest and is equal to three-fourths of the body in length. Both inner and
outer margins of the furcal rami hear needle-like spines.

The 1st antenna in its general structure agrees closely with that of Hurpacticella in-
optnata. It 18 comparatively short and only reaches back to between one-third and one-half
the length of the cephalic segment. It consists of a stout basal portion composed of four

segments and a short distal portion of three seginents. As usual the fourth segmient carries
G



814 Memoirs of the Indian Museum. [VoL. V,

on its distal produced angle a stout sensory filament. The various joints of this append-
age have the following lengths :—

Segments i 2 3 1 3

10 11 9 8 3

[57] o)

3

The 2nd antenna is composed of two branches. The outer branch is slender and consists
of only two joints, of which the proximal is much the lenger and bears a single seta, and
the distal is short and is produced into two unequal setae, which appear to be continuous
with the segment and not articulated to it. The inner branch is well developed and consists
of two segments. The terminal segment bears two claw-like spines on its anterior margin
and distally it carries four geniculate setae.

The mouth parts agree exactly with the corresponding appendages in Harpacticella
mopinata.

The 1st pair of legs are stout and strong and appear to be more 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 rami consist of three segments, but the exopod
is considerably longer than the endopod. The distal joint of the exopod is small butsis
quite distinctly separated off from the longer middle joint. In this respect this genus comes
near to the genus 7Tigriopus Norman. The proximal joint of the endopod is of the same
length as the corresponding segment 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 swimming 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 median
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 segment. It bears five setae on its rounded extre-
mity, of which the outermost but one 1s vy far the longest and the two inner ones are
stout and spine-like. The free segment is somewhat quadrate in shape and bears on its
truncated distal margin five setae of which the outer two and the inner one are spine-like
and serrated : the innermost seta is by far the longest.

Mature females bear a single egg-sac.

3. Total length 0-55 mm. to 0-48 mm.

The proportional lengths of the anterior and posterior regions of the body are 26 : 12,

The abdomen is proportionately more slender than in the female. It consists of the
usuai five segments, which have with the furcal rami the following lengths :—

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

The posterior margin 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 forms a powerful grasping organ. It consists
of six segments, of which the first three increase in length distally ; the fourth is short and is
succeeded by a large and dilated fifth segment. The hinge lies between the fifth and sixth
segments. The distal sixth segment is produced in a pair of blunt processes.
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The 2nd antenna, mouth-parts and swimming legs have the same structure as in the
female. As Sars has pointed out in the case of Harpacticella snopinata the endopod of the
second swimming leg in this genus differs from the corresponding appendage in both genera
Harpacticus and Tigriopus, in that the middle joint is completely 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 forms
a nipple-like projection from which a simple seta arises. Internally there is a rounded pro-
minence which, however, is totally devoid of spines. The free segment is almost triangular
in shape and bears three setae of which the innermost 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-washings taken at Barkuda in June,
1923. There seems to be no doubt that the animal is living and breeding in the lake.

Family TEGASTIDAE.
Genus PARATEGASTES G. O. Sars.

Parategastes sphaericus Claus, var. similis, nov.
(Plate LI, 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. 1-11.

Amymone sphaerica, Thompson, 1893, p. 193.

Amymone nigrans, T. and A. Scott, 1894, p. 137, pl. viil, figs. 1-7.

Amymone sphaerica, T. Scott, 1899, p. 96.

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

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

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

Parategastes sphaericus, Norman and T. Scott. 1906, p. 141.

The genus Parategastes was created by Sars (1903-11, p. 72) to accommodate the forn

P. sphaericus (Claus), and he included in the same genus all four of the species of Tcgastes
described from the Pearl Banks of Ceylon by Thompson and A. Scott, namely T' imthurne,
T donnani, T twynami and T. chalmersi. Of these four the first species. Tegastes im-
thwrni, appears to me to be synonymous with the species Parategastes clausi (Thompson),
described (Thompson, 1883, p. 98, pl. v, figs. 1-8.) from New Zealand. Parategastes sphac-
ricus (Claus) has been recorded from the Suez Canal and Parategastes nigrans (T. and A.
Scott) from the Ceylon Pearl Banks, but Sars (1903-11, p. 73) regards these two latter
species as synonymous, a view with which I agree. The genus is obviously one of wide
distribution and it is therefore not surprising that specimens should have been obtained in
the Chilka Lake. These examples, however, while closely resembling the European form.
P. sphaericus, differ from it in certain details of structure. 1 have been able to compare
both forms and I have come to the conclusion that the Chilka Lake examples are in all pro-
bability merely a variety of the European species.

G2
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¢. Total length 0-44 mm.

The cephalon is produced ventrally to a point and its anterior margin is furnished with
a thin lamellar crest. The last thoracic segment 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, which have the following proportional

lengths :—
Segments 1 3 4 5 6

2
28 26 20 16 12 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 mouth-parts appear to be identical with those of P. sphaericus.

The 1st pair of swimming legs show 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 generiz type in having only two
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, the 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 narrower and more tapered distally than in P. sphaericus. It bears
three plumose 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 two stout serrated spines arise close together near the outer margin
and distally it carries two stout serrated spines of unequal length.

&. Total length 0-44.

The genital segment, asin 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 1 2 3 4 5 6 7-8
49 4) 18 34 3 14 12

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 owing to segments 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 two segments. The basal segment
is short, whereas the distal segment is long and slender and is slightly curved. It bears on
its margin two setae and distally carries a pair of unequal serrated spines.

A large number of specimens were obtained at stations B, I, 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 seasonsit was only obtained near the entrance
channel. It seems fair to assume that it is a littoral marine form that has been swept into
the lake and has, at any rate to some extent, become acclimatised to the lacustrine
conditions prevailing.

Family IDYIDAE.
Genus IDYAEA Philippi.

Idyaea furcata (Baird).

Canthocamptus furcatus, Baird, 1850, p. 210, pl. xxv, figs. 1, 2 and pl. xxx, figs, +. 5.6
Tisbe furcata, Claus, 1863, p. 115, pl. xv, figs. 1-10.
Idya furcata, Boeck, 1864, p. 258.

Idya furcata, Brady, 1880, p. 172, pl. Ixvii, figs. 1-11.
Idya furcata, Thompson, 1883, p. 108, pl. viii, figs. 1-8.
Idya furcata, Thompson, 1890, p. 152.

Idya furcata, Thompson, 1893, p. 205, pl. xxiv, fig. 4.
Idya furcata, Brady, 1899, p. 45.

Idya furcata, A. Scott, 1902, p. 417.

Idya furcata, Farran, 1905, p. 47.

Idya furcata, Sars, 1905, p. 380.

Tisbe furcata, Norman and T. Scott, 1906, p. 183.
Idya furcata, Williams, 1906, p. 654.

Idya furcata, Sharpe, 1910, p. 417.

Idya furcata, Sars, 1903-11, p. 88, pl. li and lij, fig. 1.
Idyaea furcata, Sars, 1903-11, p. 367.

Idyaen furcata, Willey, 1920, p. 34.

This species appears to have a world-wide distribution. A few specimens 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.)
Tisbe ensifera, Fischer, 1860, p. 668, pl. iii, figs. 67-70.
Idya ensifera, Sars, 1903-11, p. 90, pl. liii, fig. 1.
Idyaea ensifera, Sars, 1903-11, p. 367.
Two examples of an Idyaea, that appear to me to belong to the ahove species. occurred
in the collection. I have also occasionally met with other specimens in my collections
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in the Nicobar Islands. In their general structure thev agree closely with the descrip.
tion given by Sars, but as these specimens exhibit one or two points of difference from the
Norwegian form I give a description of them below.

Q. Total length 0-86 mm.

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 muscles,
very much in the manner described above in Longipedia coronata (vide supra, p. 805).
When fully extended the proportional lengths are 35: 28.

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

The abdomen is considerably narrower than the anterior part of the body and consists
of four segments, 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 small 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 Norwegian form. It consists of eight segments,
of which the proximal four are comparatively stout. The third joint is slightly longer than
the second, and the fourth ismuch shorter thaneither. The distal portion of the antenna
comprising the last four segments, is about one-third the length of the proximal part. The
proortional lengths of the segments are as follows :—

Segment ] 2 3 . 4 5 6 7 8
14 21 24 15 5 5 4 11

The 2nd antenna and mouth-parts have the usual structure. The st pair of legs consist
of a three-jointed exopod and endopod. The endopod is vastly the longer of the two branches
and its 2nd segment is somewhat longer than the first, the proportional lengths being 22: 24.
The third joint is small and bears two spines the inner of which is tufted. The exopod
teaches 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 more produced on its inner side than in the Norwegian form.

The 2nd to 4th pairs of legs are very similar to those of Idyaea furcata. Sars remarks
that the terminal joint of the exopod in Idyaea ensifera is remarkably long and narrow, 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 segments.
The inner projection of the basal joint is small and bears three setae. The free distal
segment reaches back well beyond the transverse furrow across the middle of the genital
segment when the abdomen is relaxed ; but when the abdominal muscles are contracted
it reaches almost to the posterior margin of the segment. It bears at its distal end five
setae, four of which arise from the distal border, while the fifth arises close to the distal end
of the vuter margin. The whole segment is fringed with fine hairs.
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In spite of the differences noted above I believe that these specimens belong to the
same species as the Norwegian form described by Sars. It seems 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.

Family THALESTRIDAE.
Genus DACTYLOPUSIA Norman.

Dactylopusia brevicornis (Claus).

(Plate LIII, fig. 1.)
Dactylopus latipes, Boeck, 1864, p. 270.
Dactylopus brevicornis, Brady, 1882, p. 118, pl. Ivii, figs. 10-12 and pl. Ivii, fig. 14.
Ductylopus brevicornts, Thompson, 1893, p. 202, pl. xxii, fig. 4, e. {. g.
Dactylopusia brevicornis, Sars, 1903-11, p. 130, pl. Ixxx.
Dactylopusia brevicoriis, Norman and T. Scott, 1906, p. 17C.

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

As regards size these specimens are rather smaller than those from the North Atlantic
Ocean and its offshoots. Sars gives the total length of examples measured by him as 078
mm., whereas the present specimens were only 0-57 mm.

Structurally these examples appear to beidentical with the Atlantic form. All the
specimens obtained in the Chilka Lake were females, but I have subsequently examined an
example of a male, that was obtained in Nankauri 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 from the Mediterranean,
the British coasts and from Norway. Its occurrence, therefore, in the present collection
and in the Nicobar Islands is particularly interesting.

Family DIOSACCIDAE.
Genus AMPHIASCUS Sars.

Amphiascus scotti, nom. nov.
(Plate LIV, fig. 1.)
Dactylopus propinquus, T. Scott, 1894, p. 99, pl. x, figs. 44-52 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, among which is the new genus dmphiascus. T.
Scott, under the name Dactylopus propingquus, described a new species of copepod from the
Gulf of Guinea, and in the Chilka Lake collection I have found a number of examples in
various stages of development. A study of the structure of these individuals shows that
they conform to the definition of the genus Admphiascus, as given by Sars: unfortunately
the name Amphiascus propinquus is already pre-occupied by a form that Sars has himseif
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described from the Norwegian coasts, and the present species has therefore to be given a
new name. I haverenamed it Amphiascus scotti to commemorate its discovery by Mr. T.
Scott in the Gulf of Guinea.

Examples occurred in the present collection at stations C, K, J, K, and 61. The animal
was undoubtedlv breeding in the lake and several stages in its development were obtained.
At least three stages, all of which I believe belong to this specie.s, 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 abdominal segments bear transverse rows of
spinules.

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

The 2nd antenna and mouth-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 reéaches to the end of the

. proximal segment of the endopod.

The 2nd to 4th pairs of swimming 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.

3. 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 rows 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 1st pair of swimming legs consist of a two-jointed 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 completed. The distal joint of the endopod bears
four setae, of which 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 thisstage
of development the endopod of this limb exhibits a considerable degree of resemblance to
the condition described and figured by Giesbrecht (1902, p. 35, pl. 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
are 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 segment is
produced externally and bears a single seta ; internally it is prolongedin a tongue-shaped
process bearing two short spines, thus closely resembling the condition in the adult mrale.
The free joint, however, bears three external marginal spines, the middle 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 segment 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 size and in the shape of the fifth pair of legs.

Q. 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 segments, all of which bear rows of spinules. The pro-
.portional lengths of the various segments and the furcal rami are as follows :—

Abdomen 1 2 3 4 Furca
37 23 17 13 6

The 1st antenna consists of five segments, the terminal one of which is long and shows
traces of division into two. The proportional lengths of the segments are—

Segments 1 2 3 4 5
18 9’ 28 5 24

T. Scott in his original description of this form states that the antennae consist of six
segments, but in my examples the division of the last jointinto two is not complete
Allowing for this difference, the proportjonal lengths of the joints in both T. Scott’s
examples and mine are extremely similar.

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 Scott’s
examples and reaches to the end of the first joint of the endopod.

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 segment is of a more oval shape. In the
larger form to be described later, however, these differences disappear. The number 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 ova.

3. The corresponding males also agree fairly closely with T. Scott’s description.

The total length measurement was 0-56 mm.

The body is, a¢ in the female, stout and robust. The abdomen consists of five seg-
ments, having with the furcal rami the following proportional lengths :—

Abdowen 1 2 3 4 5 Furca
12 10 13 12 11 5
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The first antenna consists of seven segments, having the proportional lengths :—

Segments 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 segment 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 from 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 Amphiascus. 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 two forms are practically identical,
such differences as do occur being in the main due to progressive development.

@. The length measurement 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 which bear transverse rows of small
spinules, and the proportional lengths of the segments and furcal rami are as follows :—

Abdomen 1 2 3 4 Furca
40 23 19 13 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 segments are also practically identical.

Segments 1 2 3 4 5 6
8 5 8 2 4 7

The second antennae, mouth-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.

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

The first and second antennae, mouth-parts and first pair of swimming 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, 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. i1, figs. 6-10), under the name Stenhelia irrasa 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
fifthlegs are also very similar. I am inclined to believe that he was dealing with the same
species and that Amphiascus irrasus (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’sname will, of course,
have precedence.

Genus STENHELIA Boeck.

Stenhelia inopinata (A. Scott).

(Plate LIII, fig. 2.)
Delavalia inopinata, A. Scott, 1902, p. 411, pl. ii, figs. 19-22.

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 Stenkelia palus-
tris (Brady). A. Scott, under the above name, has described from the Red Sea a female
Stenhelia that also is closely related to this species and it appears probable that the present
specimen is the hitherto unknown male of Scott’s female.

3. Total length 0:57 mm.

The anterior and posterior regions of the body are of equal length.

The anterior region is robust and terminates in front in a rostrum of moderate size.
The rostrum tapers towards the anterior end and the extreme tip is produced in a bilobed
process on each side of which a small hair arises. In its general form it closely resembles
that of S. palustris (Brady) but is rather narrower in proportion to its length.

The abdomen is considerably narrower than the cephalothorax and the posterior
segments are markedly tapered. The furcal rami are long and slender and the line of arti-

)
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culation with the anal segment is armed with a transverse row of minute spinules. There
are five abdominal segments, which have the following proportional lengths :—

Abdomen 1 2 3 4 5 Furca
17 12 10 9 9 27

The first antennae are modified to form grasping organs. KEach antenna consists
of eight segments, of which the proximal two are stouter fhan the rest, and the fourth and
fifth are somewhat dilated. The hinge-joint occurs between the sixth and seventh. The
third and fourth segments each bear a long sensory filament. The proportional lengths

of the segments are as follows :—
Segments 1 2 3 4 5 6 7 8
10 6 2 5 2 6 6 7

The mandible bears a palp that has the general shape characteristic of the genus.

As in other members 'of the genus the maxillipeds are small and non-prehensile. The
distal segment terminates in a curved claw-like seta.

The first pair of legs consist of a two-jointed basal portion, a three-jointed exopod and
an endopod of two 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 serrated spine on its inner margin.

Asin all themales 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 twice 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 proximaj
part. It bears five setae of which 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 isrudimentary. Eachappendageis represented merely by spines
and setae arising from the posterior border of the fifth thoracic segment. Near the middle
line on each side is a long stout spine with a small spine immediately external to it. In
the ventro-lateral region of the border arises a stout serrated spine, with two slender setae
arising externally toit. Between the two stout spines the posterior margin of the segment
is fringed with a row of fine needle-like spinules.

This single specimen was obtained at station C at the south end of the lake in the
month of December.

Family CANTHOCAMPTIDAE.
Genus MESOCHRA Boeck.

Mesochra nana Brady.
(Plate LV, fig. 1)

Mesochira nana, Brady, 1910, p. 522. text-fig. xiv.
The genus Jesochra is one of wide distribution. Several species have been des-
cribed from the coasts of Great Britain and Norway and even as far north as the Arctic
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Seas. Sars has recorded the occurrence of a species from the Pacific Ocean and Brady 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 and the different conditions under which it was living, it
seems to belong to Brady’s species M. nana.

Q. Total length 030 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 deflexed and, when the animal is viewed from above, forms only a low
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 consistsof four segments, which have with the furcal rami the following propor-

tional lengths :—
Abdomen 1 2 3 4 Fureca

v 8 7 5 r

The genital segment is large and is incompletely divided into two, and the posterior
margins of all the abdominal segments are fringed with rows 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 two being by far the longer.

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

The 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 segment of the inner branch
bears three spines, situated at equal intervals on its anterior margin, and between 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 swimming 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 proximal 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 proximal segment of the endopod : the first and second
segments each bear a single slender marginal spine, and the distal segment 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 endopod is long and bears a
single internal seta about half way along its length. The distal joint bears a long claw-
like 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 middle joint
0f the exopod. The terminal joint of the exopod is oval in shape and bears only two marginal
spines. The end-spine is slender and equals the two distal segments of the limb in lengtl
Three setae arise from the inner margin.
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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 oneis 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 terminal joint 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, pl. xviii,
figs. 87-102) and M. aestuarn Gurney (19216, 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, whereas in the present example this portion of the ramus appears to consist of a
single slender joint as in M. lilljeborg: Boeck.

Mesochra sp.
(Plate LV, fig. 2.)

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

3. Total length 030 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 which 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 proximaj
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 onitsinner margin, butin these examples
this arises from near the distal end of the joint 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 Mesochra 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 two spines, of which the inner is the longer. The
process is armed with a row of small spinules along its inner margin. The free segment
1s triangular or pyriform in shape and bears five spines, two on each border and one distally.
Tn its general shape and armature this appendage agrees very closely with the correspond-
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ing limb in Mesochra pygmaea (Claus), almost the only difference being in the spines, which
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 spinipes, Boeck, 1864, p. 274.
Canthocamptus palustris, Brady, 1880, p. 53, pl. xxxix, figs. 13-23.
Canthocamptus palustris, Norman and T. Scott, 1906, p. 135.
Nitocra spinipes, Sars, 1903-11, p. 212, pl. cxxxviii.
Nitocra spinipes, Gurney, 1920, p. 216, figs 1, 2 and 2B.

Sars in his great monograph on the Crustacea of Norway has identified Canthocam ptus
palustris Brady with Nitocra 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 joirt
of the endopod and the actual lengths of the two rami 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 spwnipes. 1 have therefore, followed
Gurney (loc. cit.) and regard Canthocamptus palustris as a synonym, not of Nitocra typice
but of N spenapes.

Several examples of what appears to be only a variety of this species occur in the
Chilka Lake collection.

Q. Asregards the antennae and mouth-parts these specimens agree closely with the
European form. The 3rd segment of the 1st antenna is shorter than either of the segments
on either side of it, and the terminal segment is nearly twice the length of the preceding
one.

In the 1st pair of swimming legs the exopod reaches nearly to the end of the endopod,
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.

3. The corresponding males show several small points of difference from the European
form.

In the 1st pair of swimming legs the marginal spine arising from the lst point of the
exopod 1s much longer than the marginal spines of the other joints, and the whole exopod
only reaches to about the distal end of the second segment of the endopod. The 2nd hasal
joint bears on its inner margin a stout spine, that is curved at its distal extremity in the form
of a claw.
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The 2nd to 4th pairs of legs agree with the corresponding appendages in the northern
form.

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 plumose. The appendage clearly resembles that of N. simplex Schmeil.

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

While agreeing very closely with the northern form, these examples from the Chilka
Lake exhibit 9ertain points of difference, which, however, I do not think are sufficiently im-
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
environment. It is suggestive that in the only European species of this genus, whose
habitat 1s slightly brackish water, namely, Nitocra simplex Schmeil, the fifth leg 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 forms the inner expansion of the
basal joint 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
spec.imens, including ovigerous females, in weed-washings from Rambha Bay.

Nitocra typica Boeck var. lacustris, nov.
(Plate LV, fig. 8 and plate LVI, fig. 2.)

Nitocra typice, Boeck, 1864, p. 274.

Natocra oligochaeta, Giesbrecht, 1882, p. 116, pl. i, figs. %, 15, pl. iii, fig. 17, pl. iv, fige. 3, 10,
pl. v, fig. 10, pl. vi, fig. 3, pl. vii, fig. 17, pl. viii, fig. 3, pl. ix, fig. 15, pl. x, fig. 15, pl. xi,
figs. 15, 21, 33, 34 and pl. xii, figs. 7-9.

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

Nitocra oligochaeta, Norman and T. Scott, 1906, p. 15%.

Nitocra typica, Gurney, 1920, p, 217, figs. 1, 1, and 24.

Two males and one female that appear to me to belong to this species were found in
the Chilka Lake collection.

Q. Total length 060 mm.

The body in its general shape and proportions seemed to agree very closely with the
European examples of the species.

The posterior margins of the abdominal segments are fringed with fine spines and the
anal operculum is also armed with a transverse row of spinules.

The 1st antenna consists of eight segments and the third segment 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. As in the European form the ter-
mmal 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 joint and
bears one plumose seta and two smooth spine-like setae.

The mandible resembles that of other species and bears a two-jointed palp.

The maxillae and maxilliped resemble those of the European form.

The 1st pair of swimming 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 segment. 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.

3. There were two examples of this sex in the collection, and these exhibit a close
degree of resemblance to the form described by Giesbrecht from Kiel.

The 1st antenna agrees closely with the description and figures of the European form.

The 1st and 2nd pairs of swimming legs resemble those of the female.

The 8rd pair of swimming legs also exhibit a marked resemblance to the corresponding
appendage in the Kuropean form. The end spine on the distal segment of the endopod is
modified and forms a hook-like structure that is very similar to the spine figured by Gies-
brecht (loc. cit.).

The 5th pair of legs on the whole corresponds very well with the description of the
corresponding appendage in the European form. It exhibits, however, one point of diff-
erence for the prolongation of the inner part of the basal joint bears only two spines instead
of three.

Nitocra yahiai (Blanchard and Richard).
(Plate LVII, fig. 1.)
Crnthocamptus yahiai. Rlanchard and Richard. 1891. p. 516. pl. vi. figs. 42-51.
?N1tocra fragilis. Sars. 1905. p. 386. pl. xvi. figs. TO-86.

This species was first described by Blanchard and Richard from the waters of the Oasis
of Yahia in Algeria. These authors included it in the genus Canthocamptus. but a study
of the structure of the antennae and mouth-parts shows that it must be transferred to the
genus Nitocra. Sars has subsequently described under the name Nitocra fragilis a copepod
that was obtained in a brackish-water lake in the Chatham Islands, South Pacific Ocean.
These two forms agree very closely in their main characters, though the two accounts differ
from each other as regards certain details. In spite of these differences I am inclined to
regard the two forms as belonging to one and the same species.

Dr. Annandale has recently made another small collection of C'opepoda from the Chilka
Lake, and among the individuals present were two that seem to me to belong to this species.
They are from weed-washings from Barkuda Island and were taken in June.

3. Total length 057 mm.

The body is more slender than in the preceding species. The abdomen is narrower
than the anterior region of the body and is composed of four segments. Blanchard and
Richard state that in their examples the abdomen possessed five segments, but this is pro
bably an error due to their regarding the incompletely-divided genital segment as two. The

1
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posterior margins of all the abdominal 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 somewhat larger in size.

The rostrum is small and rounded.

The cephalic segment is rounded anteriorly and is somewhat shorter than the three
following segments in length.

The 1st antenna is short and reaches back about half way to the posterior margin of
the cephalon. It is composed of eight segments, of which 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 segment 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 segment, which bears three setae, the internal of which is plumose and is longer than
the two distal ones.

I was unable, unfortunately, to examine the mandible. Blanchard and Richard figur®
it as having a wide cutting edge, fringed with a number of small teeth. The figure, however,
disagrees with their description, for they remark ¢ La mandibule est munie d’un grand
nombre de dents. Les deux premiéres sont fort, tout les autres petites et égales. La dis-
tance qui sépare les deux dents extrémes est la largeur maxima de la mandibule.”” The
palp according to them has the typical form.

The 1st pair of swimming legs are small. The two branches each consist of three seg-
ments 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 swimming legs appear to be identical in structure with both
accounts.

The 5th pair of legs have the usual structure, and consist of a basal and a free segment.
This appendage in my examples 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 form given by Sars, 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 Phillipi.

Laophonte chathamensis Sars.
(Plate LVII, fig. 2.)
Laophonte chathamensis, Sars, 1905, p. 391, pl. xvii, figs. 103-118.

This form was described by Sars from the Chatham Islands. Tn the tow-netting taken

at station 166 in the Chilka Lake was a single example of a Laophonte that seems certainly
to belong to this species.

Total length 0-40 mm.
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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 segment is produced distally so as to overlap
the 4th and from this projection a slender sensory filament arises.

The 2nd antenna is two-branched. The outer ramus is short and almost triangular in
shape ; it bears four plumose setae. The inner ramus consists of two joints: the distal
one is of moderate length and bears three spines on its margin and three geniculate setae
at its distal end, and the proximal part of the inner margin is fringed with fine hair-like
spines.

The mandible is of the usual type ; it bears a short uniarticulate palp from 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 rami. The exopod consists of two joints
only, of which the distal is twice the length of the proximal. The endopod is twice as long
as the exopod ; it consists of a long and comparatively slender proximal segment and an
oval short distal segment, which bears a long curved claw-like spine.

The 2nd and 3rd pairs of swimming legs each consist of a three-jointed exopod and a
two-jointed endopod. The endopod is much the shorter branch and reaches to the level
of the distal border of the middle joint of the exopod. The 4th leg has the same structure
as the preceding two pairs, but the endopod is considerably shorter and only reaches as far
as or very little beyond the distal end of the proximal segment of the exopod. The distal
segment of the endopod bears only three setae.

The 5th pair of legs consist of a basal segment and a free joint. The basal segment is
produced externally in & nipple-shaped projection, from the apex of which a single seta
arises. Internally the basal plate is only slightly produced ; from the distal end a single
plumose seta arises and two more spring at equal intervals from the inner margin. The
proximal part of the plate is beset with fine hairs. The free segment is long and slender.
In the present specimen three fine setae arise from the distal half of the outer margin.
Sars figures only two in his examples. The distal extremity of the segment is produced
in a broad short conical projection. The outer margin is fringed with fine hairs.

So close is the resemblance between this example and the description and figures given
by Sars that I have no doubt that it belongs to the same species.

Another species of Laophonte that structurally comes very near to the above is Lao-
phonte mohammed Blanchard and Richard, which was found in Algeria. It has also been
recorded by von Daday from Siam. In this latter species the posterior margins of the
body-segments are decorated with rows of small rounded projections, which appear to be
absent in the present form. The structure of the antennae, mouth-parts and swimming
legs is extraordinarily similarin both forms. The 5th pair of legs show certain differences
between the two forms. In L. chathamensis the free segment is markedly elongate and
bears only a short thick projection at its apex instead of a setae. In the descriptions of
this appendage in L. mohammed from different localities there is a considerable degree
of variation. Thus in the early account by Blanchard and Richard (1891, fig. 12), this

12
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seament is shown as being about one and a half times as long as wide and bearing three setae,
th; outer of which is coarse and plumose, and the authors remark thatin some examples
a fourth seta arises proximally from the outer margin. In specimens from Turkistan, de-
scribed by von Daday (1904, p. 497, pl. 1i, fig. 64) under the name Onychocamptus heteropus,
the appendage is shown as exactly resembling the Algerian form, but an example from
Siam (von Daday, 1907, p. 196, pl. xvi, fig. 16) shows a considerable difference in the
shape of this free segment, for it is now twice as long as broad and bears three delicate setae
on its outer margin 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. mohammed and L. chathamensis may
be synonyms of one another.

Laophonte quinquespinosa, sp. nov.
(Plate LVIII, fig. 1.)

Several examples of what appears to be a new species of Laophonte were taken at stations
C, 128 and 166.

Q. Total length 0-70 mm.

The body is comparatively 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 abdomen consists of four segments. The furcal rami are long and taper towards
their posterior ends. The proportional lengths of the abdominal segments and furca are

as follows :—
Abdomen 1 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 composed of two separate joints. The posterior margins of the
first three abdominal segments 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-lateral region and at about two-thirds of
their length a pair of short setae arise close together from 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 along its length.

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

Segment 1 2 3 4 5
30 24 22 8 7 2

(=]

Ot

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 outer ramus.
The outer branch bears four setae. The distal segment of the inner branch is armed with
two slightly curved spines and from 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 Ist 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 setac. The endopod is ahout 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 middle of
the second joint of the exopod. The distal segment hears only three setae.

The 5th pair of legs consist of a hasal 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 somewhat truncated distal end
and two coarse serrated spines arise from the inner border; both inner and outer margins
are fringed with hair-like spinules. The free segment 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 from the basal segment
is situated at the extremity of a long finger-like process.

In many respects this form agrees with the description given by T. Scott (1894, p. 97,
pl. x, figs. 31-37) of a species found in the Gulf of Guinea and named by him L. brevicornis.
In both cases 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 forms, and in
the present examples the furcal rami are much longer. I have therefore preferred for
the present at any rate to regard the Chilka Lake examples as belonging to a different
species hitherto unknown.

3. Associated with these females were several examples of the male sex.

Total length: 0-66 mm.

In this sex the abdomen consists of five segments, which have the following proportional

lengths :—

[N]

5 Furca
17 13 11 23

Abhdomen. 1
17 2

<

The 1st antenna is modified to form a powertul grasping organ. It consists of six seg-
ments, of which the third is small and the fourth enormously dilated. The hinge-joint occurs
between the fourth and fifth joints, and the end segment terminates in a narrow finger-like
process that is devoid of setae. The fourth segment bears a long sensory filament and
its anterior margin is produced in two or more blunt processes which arise near the proximal

end.
The 2nd antennae, mouth-parts and 1st pair of swimming legs are the same as in the

female.
The 2nd pair of legs are somewhat modified. The exopod consists of three seaments,

of which the first two are subequal in length. The distal segment is shorter and is oval
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in shape ; it is also attached at an angle projecting inwards towards the middle line. From
the outer margin and distal end of this segment five stout spines arise, while two delicate
setae spring from its inner margin. The endopod is short and only reaches to the distal
end of the first segment of the exopod. It consists of two segments, the distal of which
carries three setae, and is fringed on its outer and distal margin with numerous
Spinules.

The 3rd pair of legs is very similar to the 2nd but is not so heavily built. The endopod
is proportionately longer and reaches to the middle of the second joint of the exopod. At
its distal end the second segment is produced in a sharp process, and external to this
two long plumose setae arise : from the inner margin two shorter setae arise the distal
of waich is thickened and spine-like. The 3rd segment of the exopod is much shorter than
the first two segments and projects inwards : it bears five stout spines and two slender
getae.

The 5th pair of legs are very rudimentary and consist merely of four setae arising from
a curved base on the posterior margin of the segment, and a single external plumose seta
arising independently from a cylindrical process.

In their general structure these males closely resemble the members of the correspond-
ing sex in Laophonte stromi (Baird) and L. minuta (Boeck), but in each of these species the
terminal modified segment of the exopod of the 2nd and 3rd legs bears only four stout spines,
wlereas in the present form 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 lamellifera, C. serrata, and C. brevirosires. Phillipi (1840, p. 189) had
previously described the genus Laophonte to accommodate the single species Laophonte cor-
nute. Subsequent writers transferred the whole of Claus’s species, including Cleta lamelli-
Jera, to Phillipi’s genus and thus Cleta as a genus became merged in the earlier one. Sarsin his
great work (1903-11, p. 265) pointed out that Cleta lamellifera Claus exhibits certain rather
striking differences from the other species of Laophonte and he therefore removed it from
this genus and created a new genus Laophontopsts for it. Claus in his original description of
the genus Cleta did not select any one particular species as the type of the genus, but as the
first one that he describes is Cleta lamellifera, this must by the rules of priority of no-
menclature be regarded as the type. It was therefore unnecessary to create a new genus
for this species and the genus Cleta must be reinstated with C. lamellifera as the hitherto
only known species.

In the Chilka Lake collection there was a.single specimen of what appears to be a second
and closely allied species. Cleta lamellifera, as far as our knowledge extends, seems to be
confined to the littoral waters of the North Atlantic and Mediterranean Seas. The occur_
rence of a second species in tropical waters is therefore of considerable interest.
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Cleta secunda, sp. nov.

(Plate LIX, fig. 2.)

Q. Total length 0-66 mm.

In its general appearance this example closely resembles Cleta lamellifera. The body
is narrow and elongate and there is little or no distinction between the anterior and posterior
regions of the body. The rostrum is broadly rounded.

The abdomen consists of four segments, which have with the furcal rami the follow-
ing proportional lengths :—

Abdomen 1 2 3 4 Furca
30 13 11 10 45

The furca] rami are, as in Cleta lamellifera, extraordinarily long, being four and a half times
the length of the anal segment. They are flattened from above downwards and taper gra-
dually to the posterior end. The external margin bears two small setae and a comparatively
stout seta arises from the inner part of the distal margin.

The 1st antenna consists of only four segments, of which the third is the longest. The
first segment 1s produced on its posterior aspect in a rounded chitinous boss. The third
segment bears a stout sensory filament and the terminal joint, which shows indistinct
traces of an incomplete 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 extremely small and
is uniarticulate. It bears three setae, the terminal 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 exopod and a
2-jointed endopod. The exopod is the shorter of the two branches and all three segments
are subequal in length. The terminal segiment which is slightly the longest bears distally
two spines and two setae. The endopod consists of a long and somewhat tapering proximal
segment, from the inner horder of which a long seta arises, and a short distal segment which
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 exopod bears
only two marginal spines.

The 5th pair of legs consists of a basal joint and a free segment. Both the inner tongue-
like prolongation of the basal joint and the free segment are elongate, though not so linear
in character as in Cleta lamellifera. The inner projection extends well beyond the distal
limit of the free segment, and bears five setae, of which the proximal two are spine-like and
serrated. The apical seta is much the longest. The free segment also bears five setae, three
on the outer margin, one on its inner margin near the tip and one from the extreme distal
end.

This specimen was obtained in u tow-netting taken off Satpara in the outer channel
in the month of December. It seems certain that it has been swept into the lake from the
littoral region of the Bay of Bengal.
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Family TACHIDIIDAE.
Genus EUTERPINA Norman.

[ =Euterpe Claus, nom. preoc.]

Euterpina acutifrons (Dana).
Hu pacticus (7) acutifrons. Dana. 1852, p. 1192.
Euterpe gracilis. Cleus. 1863. p. 110. plL. xiv, figs. 1-13.
Luterpe gracilis. Brady. 1880. p. 22. pl. xu. figs. 1-6.
Euterpe gracilis. Thompson. 18¢0. p. 151.
Euterpe acutifrons. Giesbrecht. 1893, p. 555, pl. xliv, figs. 16-31.
Euterpe acutifrens. Thompson. 1893. p. 193, pl. xix, fig. 3.
Euterpe gracilis. var. armata, T. Scott, 18%4. p. 93, pl. xii. figs, 14-23.
Euterpc gracilis. Brady. 1889, p. 39,
Euterpe acutifrons. Thompson. 1900. p. 285.
Euierpe_aculifrons. Cleve. 1601. p. 7.
Euterpe acutifrons, Cleve, 1€03, p. 363.
Euterpina gracilis, Norman. 1903, p. 368.
Euterpina acutifrons, Thompson and A. Scott, 1603. p. 258.
Euterpe acutifrons, Esterly, 1605. p. 212, fig. 53.
Euterpe acutifrons, Wolfenden, 1905, p. 1034, pl. xeix. figs. 16-20.
Euterpina acutifrons. Norman and T. Seott, 1906, p. 139.
Euterpe acutifrons, Pearson, 1906, p. 7.
Euterpe acutifrons, van Breemen, 1608, p. 176, fig. 191.
Euterpina acutifrons, A. Scott. 1909, p. 229.
Eulerpe acutifrons, Steuer, 1910, p. 29.
Euterpina acutifrons, T. Scott. 1912, p. 543.
Euterpina acutifrons, Frichtl, 1920, p. 32.

The species appears to have a world-wide distribution. A few specimens were obtained
at stations 78, 84, 90 and 92, all of which are in or near the outer channel. It seems certain
that they had been swept in by the inflowing current.
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LIST OF STATIONS AT WHICH COLLECTIONS OF COPEPODA WERE MADE.

Station A.—27th July, 1913.
Oft Barkul.
Pseudodiaptomus hickmani Sewell.

Station B.—16th December, 1913.
At Satpara.
Acartva chilkaensis Sewell.
Acartiells major Sewell.
Acartiella minor Sewell.
Canuella furcigera Sars.
Cleta secunda, sp. nov.
Cyclopina intermedia, sp. nov.
Halicyclops magniceps (Lilljeborg).
Harpacticella lacustris, sp. nov.; females ovigerous.
Mesocyclops oithonoides Sars.
Nitocra spinipes Boeck, var. orientalis, nov.
Outhona brevicornis Giesbrecht.
Paracalanus crassirostris Dahl.
Parategastes sphaericus Claus, var. simalis, nov.
Pseudodiaptomus annandaler Sewell.
Pseudodiaptomus hickmant Sewell.

Station C.-—27th December, 1913.
Weed washings from Rambha.
Amphiascus scotti, nom. nov. [=Dactylopus propinquus T. Scott].
Cyclopina longifurca, sp. nov.
Harpacticus littoralis Sars; females ovigerous.
Laophonte quinguespinosa, sp. nov.
Longipedia coronata Claus.
Pseudodiaptomus annandaler Sewell.
Pseudodiaptomus binghami Sewell ; females ovigerous.

Station D.—22nd January, 1914.
Rambha Bay.
Acartia southwelli Sewell.
Harpacticella lacustris, sp. nov. ; one female ovigerous.
Labidocera pavo Giesbrecht.
Oithona brevicornis Giesbrecht ; in large numbers.
Paracalanus crassirostris Dahl ; adults and immature forms.
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Station E.—12th April, 1914.
South side of Maludaikuda.
Amphiascus scottt, nom. nov. [= Dactylopus propinguus T. Scott].
Dactylopusia brevicornes (Claus).
Idyaea furcata (Baird).
Iswas tropica sp. nov.
Labidocera pavo Giesbrecht.
Longipedia coronata Claus.
Mesochra nana Brady.
Nitocra spinipes Boeck, var. orientalis, nov.
Paracalanus crassirostris Dahl ; only few present.
Parategastes sphaericus (Claus), var. similis, nov.

Station F.—13th April, 1914,

Oft Barkuda island.

Density of water 100975 at 15°C.
Acartia southwelli Sewell.
Labidocera pavo Giesbrecht.
Longipedia sp., juv.
Oithona sp., juv.
Paracalanus crassirostiis Dahl.
Parategastes sphaericus (Claus), var. stmalis, 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 immature forms,
Paracalanus crassvrostris Dahl.
Parategastes sphaericus (Claus), var. szmilis, nov.
Pseudodiaptomus hickmant Sewell.

Station H.—16th April, 1914.
Between Breakfast Island and Rambha.
Density of water 1010-75 at 15°C.
Labidocera pavo Giesbrecht ; both adults and immature forms.

Station I.—17th April, 1914.
S. W. of Barkuda Island.
Acartia southwells Sewell.
Labidocera pavo Giesbrecht.
Oithona brevicornis Giesbrecht,
Paracalanus crassirostris Dahl.

Station J.—April, 1914,
Off Gantasila, Rambha Bay, in filumentous algae.
Amphiascus scotti, nom. nov. [= Dactylopus propinquus T. Scott],
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Station K.—April, 1914.

Off Gantasila, Rambha Bay.

Amphiascus scottt, nom. nov. [=Dactylopus propinguus T. Scott] ;
females ovigerous.

Longipedia coronata, Claus.
Pseudodiaptomus annandaler Sewell.
Pseudodiaptomus tollingeri Sewell.
Saphirella indica, sp. nov.

Station L.—22nd September, 1914.
Pond on Barkuda Island.
(Density of water on 19th July 1914, 1002-0 at 15°C.)
Cyclops bicolor Sars.
Mesocyclops obsoletus (Koch).

Station M.—8th November, 1914.
Off Samal Island.
Acartia southwelli Sewell.
Acartiella major Sewell.
Oithona nana Giesbrecht.
Paracalanus crassirvosiris Dahl.

Station 2.—12th February, 1914.
Off Chiriya Island; 1 mile N. E.X E. Mouth of Rambha Bay.
Density of water 1010-75 at 15°C.
Surface temperature 26-0°C.
Acartia southwelli Sewell.
Oithona brevicornis Giesbrecht.
Paracalanus crassirostris Dahl.

Station 8.—14th February, 1914.
Off Rambha Bay ; 2:7 miles N. E. } E. of Breakfast Island.
Density of water 1010-00 at 15°C.
Surface temperature 26-4°C.
Acartia southwelli Sewell.
Acartia sprmrcauda Giesbrecht.
Labidocera pavo Giesbrecht ; juv.
Oithona brevicornis Giesbrecht.
Paracalanus crassirostris Dahl.

Station 15.—15th February, 1914.
Rambha Bay, off Boat harbour.
Acartia southwelly Sewell.
Isias tropica, sp. nov.
Labidocera pavo Giesbrecht ; many immature forms.
Oithona brevicornis Giesbrecht.
Paracalanus crasswostris Dall.
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Station 34.—23rd February, 1914.

Chiriya Bay towards Samal Island ; 1-6 miles. S. E. 1 8. of Barkuda
Density of water 1010-0 at 15°C.
Surface temperature 26-2°C.

Acartia southwells Sewell ; few.

Halicyclops magniceps (Lilljeborg).

(?) Longipedia rosea Sars.

Oithona brevicornis Giesbrecht.

Station 37.—24th February, 1914.
Maludaikuda, along shore,
Ectinosoma normani T. and A. Scott.
Harpacticus gracilis Claus, var. orientalis, nov.
Harpacticus littoralis Sars.
Mesochra nana Brady.
Mesochra sp. 3
Natocra typica Boeck, var. lacustris, nov.
Paracalanus crassirostris Dahl.
Payrategastes sphaericus (Claus), var. symilis, nov

Station 48.—3rd March, 1914.
2:9 miles East of Barkul bungalow.
Density of water 100825 at 15°C.
Surface temperature 29°C'.
Isvas tropica, sp. nov.
Pseudodiaptomus hickmani Sewell ; females ovigerous.

Station 53.—4th March, 1914.
Off Barkul bungalow.
Acartia southwelly Sewell.
Acartia spinicauda Giesbrecht.
Oithona brevicornis Giesbrecht.
Paracalanus crassirostris Dahl.

Station 61.—7th March, 1914.
1 mile E. by N. of Patsahanipur.
Density of water 1006-75 at 15°C'.
Surface temperature 28-7°C.
Amphiascus scotti, nom. nov. [= Dactylopus propinquus T. Scott.]
Oithona brevicornis Giesbrecht.
Paracalanus crassirostris Dahl.

Station 62.—7th March, 1914.
2-6 miles E. by S. 1S of Patsahanipur.
Oithona brevicornis Giesbrecht : few.
Paracalanus crassirostris Dahl ; in large numbers.
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Station 65.—8th March, 1914.
1-5 miles N. by E. of Kalidai.
Osthona brevicornis Giesbrecht.
Oithona nana Giesbrecht.
Paracalanus crassirostris Dahl ; in large numbers.
Station 75.—13th March, 1914.
Satpara bay, along shore.
Density of water 1026-50 at 15°C".
Surface temperature 28-4°C.
Longipedia coronata Claus ; females ovigerous and juv.
Pseudodiaptomus annandaler Sewell ; females ovigerous.
Pseudodiaptomus binghame Sewell.
Station 78.—14th March, 1914.
In main channel, along North end of Barhampur Island.
Density of water 1026-25 at 15°C.
Surface temperature 29°C.
Acrocalanus inermis Sewell.
Canuella furcigera Sars.
Ectinosoma normani T. and A. Scott.
Euterpina acutifrons (Dana).
Oithona brevicornis Giesbrecht.
Oithona nana Giesbrecht.
Paracalanus crassirostris Dahl.
Station 84.—16th March, 1914.
In main channel, West of Satpara Island.
Acartia centrura Giesbrecht.
Acrocalanus inermis Sewell.
Euterpina acutifrons (Dana).
Oithona nana Giesbrecht.
Paracalanus crassirostris Dahl,
Station 89.—18th March, 1914.
Between Mahosa and Satpara, in main channel.
Acrocalanus tnermis Sewell.
Paracalanus crassirostris Dahl.
Saphirella wndica, sp. nov.
Station 90.—19th March, 1914.
Near outer bar, 1 mile 8. W. of mouth.
Acartia southwells Sewell.
Acrocalanus inermis Sewell.
Canuella furcigera Sars.
Euterpina acutifrons (Dana).
Mesocyclops obsoletus (Koch).
Oithena nana Giesbrecht.
Paracalanus crassirostris Dahl : a few examples.
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Station 91.—19th March, 1914.

Quter bar, close to mouth.

Density of water 1028-25 at 15°C.
Surface temperature 31-7°C.

Pseudodiaptomus serricaudatus (T. Scott) a single male.
Station 92.—20th March, 1914.

West of Satpara Island.
Acartia centrura Giesbrecht.
Acartia southwells Sewell.
Acrocalanus inermas Sewell.
Corycaeus (Onychocorycaeus) giesbrechtt F. Dahl.
Euterpina acutifrons Dana.
Halicyclops magnaiceps (Lilljeborg).
Labidocera pavo Giesbrecht.
Osthona nana Giesbrecht.

Station 93.—20th March, 1914.
Mahosa, Barhampur Island ; along shore.

Paracalanus crassirostris Dahl ; very few present.
Station 94.—21st March, 1914.
Manikpatna Island ; along shore.
Acartia sp., juv.
Oithona brevicornis Giesbrecht.

Paracalanus crassirostris Dahl.
Station 97.—16th July, 1914.

Between Barkuda Island and mainland, to South of Barkuda lsland.
Density of water (on 17th) 1015-00 at 15°C.
Acartia sp., juv.

Paracalanus crassirostris Dahl.
Station 100.—19th July, 1914.
South bay.

Density of water 1015-00 at 15°C.

Surface temperature 27-7°C.
Acartia spinicauda Giesbrecht.
Labidocera pavo Giesbrecht.
Oithona brevicornys Giesbrecht.
Paracalanus crassirostris Dahl.

Station 101.—20th July, 1914.

Between Cherria and mainland.
Acartra centrura Giesbrecht.
“Acanrtiella minor Sewell.
Harpacticella lacustris, sp. nov.
Labidocera pavo Gieshrecht.
Osthona brevicornis Gieshrecht.
Paracalanus crassirostris Dahl,
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Station 103.—2nd September, 1914.
Channel S. W. of Satpara promontory.
Acartia chilkaensis Sewell.
Acartiella magjor Sewell ; very few.
Acartiella minor Sewell.
Paracalanus crassirostris Dahl.
Station 106.—3rd September, 1914.
Outer channel, N. E. of Mirzapur.
Acartiella major Sewell.
Pseudodiaptomus hickmani Sewell.
Station 108.—3rd September, 1914.
Outer channel from Mirzapur towards Manikpatna.
Acartva chilkaensis Sewell ; females bearing spermatophores.
Acartiella major Sewell.
Paracalanus crassirostris Dahl.
Station 126.—9th September, 1914.
Channel from Satpura to Barnikuda.
Density of water 997-5 at 28:6°C.
Acartia chilkaensis Sewell.
Acartiella major Sewell.
Acartiella minor Sewell.
Paracalanus crassirostris Dahl.
Pseudodiaptomus annandaler Sewell
Station 128.—10th September, 1914.
Off Southernmost Island of Manikpatna series.
Density of water 997-0 at 31-5°C.
Cyclopina longifurca, sp. nov. ; females ovigerous.
Cyclops buaxtoni Gurney.
Halicyclops magniceps (Lilljeborg).
Laophonte quinquespinosa, sp. nov.; females ovigerous.
Nitocra spinipes Boeck, var. orientalis, nov. ; females ovigerous.
Pseudodiaptomus tollingeri Sewell ; females ovigerous.
Station 138.—12th September, 1914.
Off Mahosa, main channel.
Acartia chilkaensis Sewell.
Canuella furcigera Sars.
Cyclopina tntermedia, sp. nov. ; females ovigerous.
Drapiomus blance de Guerne and Richard.
Huarpacticella locustris, sp. nov.
Mesocyclops obsoletus (Koch) ; both adults and immature forms.
Nitocra spinipes Boeck, var. ortentalis, nov.
Parategastes sphaericus Claus, var. similis, nov.
Pseudodvaptomus annandaler Sewell ; females ovigerous.
Pseudodiaptomus hickmant Sewell ; females ovigerous.
Pseudodiaptomus lobipes Gurney ; females ovigerous.
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Station 134.—15th September, 1914.

1 to 13 miles off Kalupara Gthat.
Pseudodiaptomus binghami Sewell.
Station 136.--16th September, 1914,
About 8 miles S. E. of Kalupara Ghat.
Acartia chilkaensis Sewell.
Acartiella major Sewell ; females bearing spermatophores.
Acartiella minor Sewell.
Paracalanus crassirostris Dahl.
Pseudodiaptomus hickmani Sewell.
Station 137.—16th September, 1914.
8 miles 8. 8. E. of Kalupara Ghat.
Density of water 997-0 at 28 5°C.
Acartiella major Sewell.
Duaptomus blanci de Guerne and Richard.
Draptomus cinctus Gurney.
Draptomus contortus Gurney.
Diaptomus pulcher Gurney.
Diaptomus striglipes Gurney.
Mesocyclops obsoletus (Koch).
JMesocyclops oithonoides Sars.
Pseudodiaptomus binghams Sewell.
Pseudodiaptomus lobipes Gurney.
Station 139.—September, 1914,
Off Barkul.
dcartia chilkaensis Sewell.
deartiella major Sewell ; females bearing spermatophores.
Pseudodiaptomus annandaler Sewell ; very few.
Station 140.—21st September, 1914.
Off Kalidai.
Acartia chilkaensis Sewell (?) ; only males and immature torms.
Oithona sp., juv.
Paracalanus crassirostris Dahl.
Station 142.—23rd September, 1914.
Along Barkuda Island.
Density of water 1-0065.
Surface temperature 28-1°C.
Acartia southwellt Sewell ; adults and immature forms.
Acartiella major Sewell.
Cyclops bicolor Sars.
Harpacticella lacustris, sp. nov.
Labidocera pavo Giesbrecht.
Mesocyclops obsoletus (Koch).
Oithona brevicornis Giesbrecht.
Oithona nana Giesbrecht.
Paracalanus crassirostris Dahl : in fair numbers.
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Station 143.—23rd September, 1914.
Canal Bay.
Acartia southwelli Sewell.
Oithona nana Giesbrecht.
Paracalanus crassirostris Dahl.

St{ation 145.—17th November, 1914.
Across the mouth of Rambha Bay.

Acartia southwelli Sewell.
Acartiella major Sewell.
Cyclops bicolor Sars.
Mesocyclops obsoletus (Koch).
Oithona brevicornis Giesbrecht.
O1ithona nana Giesbrecht.
Paracalanus crassirostris Dahl.

Station 148.—19th November, 1914.
Chiriya Island to near Barkuda Island.
Acartia southwelli Sewell ; few.
Acartiella major Sewell ; few.
Oithona nana Giesbrecht ; in large numbers.
Paracalanus crassirostris Dahl ; in large numbers.

Saphirella tndica, sp. nov.

Station 152.—22nd November, 1914.
Kalidai to Samalkuda.
Acartia chilkaensts Sewell.
Acartiella major Sewell ; females bearing spermatophores.
Acartiella minor Sewell.
Oithona nana Giesbrecht.
Paracalanus crassirostris Dahl ; in large numbers.

Station 157.—25th November, 1914.
About 1 mile off N. and E. of Nalbano Island.

Acartia chilkaensis Sewell.
Acartiella major Sewell.
Acartiella minor Sewell.
Paracalanus crassirostris Dahl.

Station 164.—28th November, 1914.
About & mile off Parikudh.
Acartia chilkaensis Sewell.
Acartiella major Sewell.
Oithona nana Giesbrecht ; only very few present.
Paracalanus crassirostris Dahl.
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Station 166.—29th November, 1914.
Anchorage at Barkul due east.

Acartia chilkaensis Sewell.

Acartiella major Sewell.

Acartiella minor Sewell.

Cyclopina intermedia, sp. nov. ; females ovigerous.
Laophonte chathamensis Sars.

Laophonte quinquespinosa, Sp. nov.

Oithona nana Giesbrecht.

Paracalanus crassirostris Dahl ; in large numbers.
Pseudodiaptomus annandalei Sewell ; females ovigerous.
Pseudodiaptomus hickmani Sewell ; a few females ovigerous.

Station 167.—June, 1923.
Weed washings from Rambha Bay.

Amphiascus scott, nom. nov. [ = Dactylopus propinquus T. Scott.]
Ectinosoma melaniceps Boeck.

Harpacticella lacustris, sp. nov.

Nitocra yahiar Blanchard and Richard.

Parategastes sphaericus Claus, var. similis, 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‘onograph on the Crustacea of Norway. Each species is given a numbey
and the various appendnges belonging to that species are denoted by the number with the
addition of an abbreviation corresponding to the appendage.

ABBREVIATIONS.
1 MO - P

female. a anterior antenna.
male. a® posterior antenna.
cephalic segment. M. mandible.
urosoma Mp. mandibular palp.
genital area m 1st maxilla or maxillary palp.
genital armature of male. mp? 2nd maxilla or Ist maxilliped.

furcal joints.
rostrum.

mp? 2nd maxiliiped.
| p'—p® legs of the et to 5th pairs.



