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AMPHIPODA.

By CHAs. CHILTON.

INTRODUCTION.

The number of species of Amphipoda collected from Chilka Lake is not great,
comprising only seventeen (17) species, but the collection is nevertheless of very
considerable importance and interest. Most of the species were gathered at many
different localities and often in very great numbers. They are nearly all of small
size and in several cases the task of sorting them out and of distinguishing allied
species was somewhat laborious. Most of the specimens have been referred to species
already known, but I have had to establish three new species. A considerable amount
of additional information is also given with regard to species previously described.

Several questions of interest arise with regard to the distribution of the species.
Thus Ampelisca pusilla Sars, which was originally described from deep waters in
Arctic Seas, is found in great abundance in the Lake. It also occurs in the river
Ganges at Buxar about six hundred miles from the mouth and had previously been
recorded from the east coast of Australia by Stebbing. The Indian specimens differ
from the Arctic in having corneal lenses present, but in all other respects agree very
closely with the Arctic forms.

Quadrivisio bengalensis Stebbing, originally described from Port Canning, Lower
Bengal, evidently occurs in great abundance in some parts of the lake. It is found
also in the island of Zanzibar, East Africa, and Dr. Annandale has sent me specimens
from four different localities in the Talé Sap, Siam.

Grandidierella megnae (Giles) seems hardly distinguishable from G. mahafalensis
Coutiére from Madagascar. The original specimen from which Dr. Giles described
the species was taken at Megna Shoals, Bay of Bengal. In this species there appear
to be two forms of the male, differing from one another in the characters of the first
gnathopod. An allied form which agrees with most of the characters of Grandidi-
erella megnac except in the second gnathopods, is described below as a new species,
G. gilesi sp. nov.

Melita inacquistylis (Dana) is a very widely distributed species occurring in India,
South Africa, New Zealand, etc.

Perhaps the most striking example as regards the geographical distribution of
the Chilka Iake Amphipoda is the species Paracalliope fluviatilis (G. M. Thomson).
This species was described many years ago from New Zealand, where it is the common
form occurring in nearly all freshwater streams, though it is also found in brackish
waters and sometimes in water that is perfectly salt. It is evidently abundant in
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Chilka Lake and in the collection there are also specimens from the lower reaches of
the river Adyar near Madras. The species is almost certainly identical with Pherusa
australis Haswell described from Botany Bay, New South Wales, and this helps to
connect the extreme points at which the species is found.! This case forms a parallel
to that of Melita inaequistylis, which is found in brackish waters in New Zealand and
in India and Ceylon, but the latter species has been recorded from a greater number
of marine localities.

Discussion of the importance of the distribution of the species, as mentioned
above, must be held over for a later occasion, but it may be mentioned in connection
therewith that Xiphocaris(=Paratya) curvirostris (Heller), the freshwater shrimp com-
mon in New Zealand streams, also occurs in Assam and that Paracorophium excavatum
(G. M. Thomson), an Amphipod which occurs in brackish and fresh water on the
coast of New Zealand, has recently been found in similar localities in Brisbane river,
Queensland.?

One of the most interesting Amphipods in the Chilka Lake fauna is Niphargus
chilkensts sp. nov. This form was found at various localities apparently under the
same conditions as the other species. It possesses eyes, though these seem to be
somewhat imperfect. It differs in several points from the species of Niphargus found
in Furope and Northern Africa. A closely related species has recently been sent to
me from the underground waters in the Philippine Islands.

Under each species I have given only those synonyms and references that appear
to be of importance in connection with the present paper.

The names of authors followed by a date refer to the bibliographical list on p. 556.

I wish to express my grateful thanks to Dr. Annandale for the opportunity of
examining and reporting upon this fine collection and to Miss E. M. Herriott, M.A.,

Assistant at the Biological Laboratory of Canterbury College, for preparing the figures
and assisting me in other ways.

LIST OF SPECIES, WITH DISTRIBUTION.

I. Ampelisca pusilla Sars. Chilka Lake; Buxar, R. Ganges; Arctic Seas; North
Atlantic; East coast of Australia.

2. Amphilochus brunneus Della Valle. Chilka Lake; North Sea; Mediterranean.

3. Idumnella chilkensis sp. nov. Chilka Lake.

4. Perioculodes longimanus (Bate & Westw.). Chilka Lake; Ceylon; Arctic
Ocean ; North Sea ; North Atlantic; Mediterranean.

5. Synchelidium haplocheles (Grube). Chilka Lake; Ceylon; North Sea ; North
Atlantic; Mediterranean.

6. Paracalliope fluviatilis (G. M. Thomson). Chilka Lake; Philippine Islands;
New Zealand ; Australia; (in fresh and brackish water).

7. Niphargus chilkensis sp. nov. Chilka Lake.

! Since this was written the species has been found in the Philippine Islands.

~ * See also S. Kemp's remarks on the distribution of certain Onychophora and other térrestrial
animals (Rec. Ind. Mus., Vol. VII, P- 491).
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8. Melita inuequistylis (Dana) Chilka Iake; Ceylon; South Africa; New
Zealand.
9. Maera othonides Walker. Chilka Lake; Ceylon.

0. Quadrivisio bengalensis Stebbing.  Chilka Iake; Port Canning, CGangetic
Delta; Zanzibar Island ; Talé Sap, Siam.

11. Orchestia platensis Kroyer. Chilka Lake; Philippine Islands ; widely distri-
buted on warmer shores of America; Mediterranean ; Hawaiian Islands ;
Tonga, Low Archipelago, etc.

12. Talorchestia martensii (M. Weber). Chilka Lake; Flores in Malay Archipelago.

13. Hyale brevipes Chevreux. Chilka Lake; Ceylon; Laccadive Archipelago ;
Seychelles.

14. Grandidierella megnae (Giles). Chilka Lake ; Bay of Bengal ; Madagascar.

15. Grandidierclla gilest sp. nov. Chilka Lake.

16. Photis longicaudata (Bate & Westw.). Chilka Lake; Philippine Islands;
North Atlantic; North Sea; South Africa.

17. Corophium triaconyx Stebbing. Chilka Lake; Ceylon.

Ampelisca pusilla Sars.

Ampelssca pusilla Sars, 1891, p. 181, pl. 63, fig. 2.
Ampelisca pusilla Stebbing, 1906, p. 105; 1910, p. 576.
Ampelisca chevreuxi Walker, 1904, p 254, pl. 3, fig. 15.

Localities .—

I mile S. of Kalidai. Several.

3 to 2 miles S.E. by E. { E. of Patsahanipur. Several.
2 to 8 miles N.E. } E. of Kalidai. Many.

2 to 1 miles S.E. by S. of Patsahanipur. Several.

4 miles N E. by } E. of Kalidai. Many.

2 to 1 miles S.E. by S. of Patsahanipur. Several.

These specimens are all small, not more than about 5 mm. in length. I feel
pretty confident in referring them to Awmpelisca pusilla. Both male and female agree
closely with the figures given by Sars in the proportions of the antennaz and the
shape of the appendages and particularly in the fact that the fourth segment of the
pleon is scatcely carinate in the female but is distinctly carinate in the male, the
projection agreeing closely with Sars’ figures. The specimens differ, however, from
Sars’ description in having corneal lenses present in the normal manner.

Stebbing has identified this species from Australia and remarks that in his
specimen also the corneal lenses are present. Sars says that the species occurs off
the coasts of Norway in considerable depths. The absence of corneal lenses in his
specimens is doubtless due to a degeneration of the eyes caused by the depth at
which it lives. I have little doubt that A. chevreuxi Walker should also be referred
to this species. The Chilka Lake specimens agree closely with Walker’s description
except in having the first antenna about as long as the second, while he describes it as
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reaching to one-third the length of the last joint of the peduncle of the lower antenna.
The two antenna are subequal in the female specimens I have examined; but the upper
one is shorter than the lower in the male. In some other species the upper one varies
much in length at different stages of development. As regards the telson the vari-
ous descriptions agree as to its being divided almost to the base and having the
divisions pointed. Walker states that there are three spines before the point on the
outer margin. Sars gives two and Stebbing says that there is only one apical spinule
in the Australian specimen ; there is only one in the Chilka Lake specimens that I
have examined. Sars says the telson is without dorsal denticles; in one female
examined I found one minute dorsal denticle on one lobe but none on the other.

These and other points in the structure of various species of Ampelisca have
been dealt with by myself in another paper.! Stebbing says Ampelisca pusilla closely
approaches A. rubella A. Costa which has been described from the Mediterranean,
and Sars says it is nearly allied to A. amblyops which again somewhat resembles
A. anomala but differs in the absolute want of any corneal lenses. A. anomala has
been recorded from South Africa by Stebbing (1910A, p. 450).

Dr. Annandale has sent me specimens from the River Ganges, Buxar, 600 miles
up the river, which seem to be the same as the Chilka ILake specimens; in some
the first antenna is shorter in comparison with the second antenna ; the eyesare dis-
tinctly red, in some the whole eye is red, in others patchy.

[Taken commonly in the main area on or just above a muddy bottom in 4 to 8
feet of water some distance from shore. N.4.]

Amphilochus brunneus Della Valle.

Amphilochus brunneus Della Valle, 1893, p. 596, pl. 4, figs. 5; pl. 29, figs. 1-15.
Amphilochus brunnens Stebbing, 1906, p. 151.

Amphilochus brunneus Chevreux, 1911, p. 192.

Amphilochus neapolitanus Walker (part), 1901, p. 30I.

Amphilochus neapolitanus Walker, 1904, p. 255.

Amphilochus melanops Walker, 1895, p. 298, pl. 18, fig. 12 and pl. 19, figs. 13-15.

Localities :-—

2-8 miles N.E. } E. of Kalidai. Several.

I mile E. by N. of Patsahanipur. One.

2-6 miles E. by S. } E. of Patsahanipur. Several.
Near Samal Island. Several, from Medusa.
Barkul. Several, from large Medusa.

I have no hesitation in referring these specimens to the species named above.
They agree closely with the description and figures given by Della Valle and Walker.
Walker has united both A.melanops and A. brunneus with A. neapolitanus Della Valle,
but in that species as described by Della Valle the process of the fifth joint of the

! The identity of the two Amphipods, Ampelisca eschrichtii Kroyer and A. macrocephala Liljeborg.
Jour. Zool. Rescarch, Vol. 11, p. 75.
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second gnathopod overlaps the palm and Chevreux, who was able to examine a large
number of specimens, found this to be the case in all his specimens of 4. neapolitanis,
even those only 1 mm. long, while in 4. brunneus it varied between the half and two-
thirds and did not overlap the palm. Hence I refer the Chilka Lake specimens to 4.
brunncus, for in none of them does the process overlap the palm. Walker's speci-
men from Ceylon doubtfully referred to A. neapolitanus is probably the same,

[This species was habitually taken on the subumbrella and among the tentacles
of the only large medusa found in the lake, Acromitus rabanchatu, Annandale. The
amphipods were almost invariably present in this situation in adult medusae. N.A ]

Idunella chilkensis sp. nov.
(Text-fig. 1).
Localities :—
I mile E. by N. of Patsahanipur. Five males, one female.
2-6 miles E. by S. 4 S. of Patsahanipur. One male, one female.

Specific Diagnosis.

Male. Pleon segments 2, 4 and 5 produced into minute dorsal teeth. Rostrum
short or absent. First side plate large, broadly rounded in front, side plates 1 to 3
with minute denticle at-lower hind corner. Postero-lateral angle of third pleon
segment acute, a small sinus between the point and the convex hind margin.

Antenna 1 (fig. 1a) about three-fourths as long as the body, stout; first joint
of peduncle about as long as the second but much stouter, third joint very short, not
longer than first joint of flagellum ; flagellum stout, consisting of about 35 joints,
accessory flagellum small, of two slender joints.

Antenna 2 (fig. 1a) shorter than the first antenna, ultimate and penultimate
joints of peduncle subequal, flagellum stout, about as long as peduncle.

Mouth parts closely resembling those of I. aequicornis.

First gnathopod (fig. 1d) large, basis slender, with two or three long setules
near base of hind margin and a large group about the middle of anterior margin:
ischium and merus short, subequal, two long setules at distal angle of merus; carpus
very short, triangular, propod very large, longer than the rest of the limb, broadly
oval, anterior margin regularly convex and without setae, palm very oblique,
irregularly defined by 3 or 4 stout setules, having near the finger a prominent lobe
ending in two or more blunt teeth, a depression near the lobe followed by a convex
serrated and setulate portion leading to the defining setules; hind margin much
shorter than palm, convex, fringed with minute setules; finger long and strongly
curved, having a concavity near the base followed by a slight prominence, inner
concave margin slightly irregular.

Second gnathopod much smaller, carpus produced near the antero-distal angle;
propod oval, longer and broader than carpus, anterior margin convex, bearing tufts
of slender setules; palm not very oblique, convex, with minute setules; hind margin
longer than palm, with 4 or 5 tufts of setules; finger strongly curved, fitting closely
on to the palm.
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Peracopods 1 and 2 as in I. aequicornis, slender, with long slender dactyls.

Peracopods 3 to 5 increasing in length posteriorly, basal joint not greatly
expanded, its hind margin straight and sharply serrate.

Third uropods (fig. 1g) with the inner branch much larger and broader than the

Fi1c. 1.—Idunella chilkensis sp nov.
a. Antenne of male.

h. Upper antenna of female.
¢. Lower antenna of female.
d. First gnathopod of male.

e. First gnathopod of female.
/. Second gnathopod of female.
g. 'Third uropod of female.

h. Telson of female.

outer, outer with tufts of setules on both margins, inner one with fewer setules
and these confined to the outer margin and apex.

Telson cleft to the base, each lobe narrow with outer angle strongly produced
into a sharp tooth, two stout setules arising from the concave extremity.

Female, similar to the male except in the antenna and gnathopods.
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Upper antenna (fig. 1b) shorter, subequal with the lower (fig. 1¢), flagellum not
so stout as in the male.

First gnathopod (fig. 1¢) much larger than the second, but not so large as in the
male; propod oval, palm regularly convex, fringed with stout setules, hind margin
not so abundantly fringed with setules as in the male; finger smaller, inner margin
regularly concave and bearing a few minute setules.

Second gnathopod (fig. 1f) as in the male, but with propod rather smaller.

Length of body, 4 mm.

Colour. Pale yellow, with a few darker markings.

Remurks. This species agrees well with the characters of the genus and evidently
comes pretty close to I. aequicornis Sars, from Arctic Seas. It differs in the male
chiefly in the greater length of the antennse, especially of the upper, and in the shape
of the first gnathopod. In both sexes it differs also in the smaller accessory flagellum,
the shape of the carpus of the second gnathopod and in the unequal branches of the
third uropod.

The sexual differences appear to be confined to the antenna and the gnathopods.
In the male specimen examined the third uropods also differed from those of the
female shown in fig. 1g in having both margins of the inner branch free from setae
except for the small tuft near the base of the inner margin and the two or three
towards the apex on each margin.

[Only taken in the main area of the lake on a muddy bottom some distance
from shore in 43 to 54 feet of water. N.A4.]

Perioculodes longimanus (Bate and Westw.).
(Text-fig. 2.)

Perioculodes longimanus Stebbing, 1906, p. 237.
Perioculodes longimanus Sars, 1892, p. 313, pl. 110, fig. 2; pl. 111, fig. 1.
Monoculodes megapleon Giles, 1888, p. 235, pl. 7, fig. 12.
? Oedicerus puliciformis Giles, 1888, p. 248, pl. 7, fig. 5 and 6.
Localities :—

2 to 4 miles N E. }E. of Gunta Sila. Many.

1 mile N.N.E. of Breakfast Island. Several.

I to 9 miles N.E. }E. of Breakfast Island. Several.

2 to 8 miles N.E. 3E. of Kalidai. Several.

I mile E. by N. of Patsahanipur. Several.

2 to 6 miles E. by S. 3S. of Patsahanipur. Several.

4 miles N.E. 3E. of Kalidai. Several.

I to 2 miles S.E. by S. of Patsahanipur. Several.

This species was obtained in great abundance at some of the stations, the male
specimens, however, being very rare. I refer them to Perioculodes longimanus (Bate
and Westw.) with some hesitation. They agree on the whole well with Sars’ figures
except as regards the antennee (fig. 2), which in both sexes have the third joint
of the peduncle of the upper antenna considerably shorter than the second and the
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flagellum rather stout and wusually with 8 or 9 joints; the second antenna has the
last two joints of the peduncle somewhat thickened and provided with long setae ;
the flagellum in the female is shorter than the peduncle and consists of four joints;
in the male it is very slender and very long, the whole antenna being about three-
fourths the length of the body. The branches of the uropods are slender, sub-
equal, and with the extremities very acute; a few setules are present on the pedun-
cles and sometimes also on the branches, particularly on those of the third ; Sars says
those of the third are quite unarmed.

Walker says that his P. serva from Ceylon much resembles P. longimanus but
he describes the rostrum as being much longer
than it is in the Chilka Lake specimens. The
differences in the proportions of the segments of
the peraeon are perhaps not important but he
describes the outer ramus of the first uropod as
half as long as the inner and the upper margins
of the rami in adults strongly serrate. In my
specimens the branches are subequal and though
there may be a slight appearance of serration

F1c. 2.— Perioculodes lo.ngimdnuS, formed by the shallow notches from which the
antenna of female. setules arise these are much less numerous and less
conspicuous than in his figure.

Monoculodes megapleon Giles was described from a single specimen obtained off
Chittagong. From Dr. Giles’ description it seems to be the same species as the
Chilka specimens and in some points to agree better with P. longimanus. Stebbing
(1906, p. 238) says of it ““ perhaps identical with P. longimanus.”’

Oedicerus puliciformis Giles (1888, p. 248) is merely mentioned by Stebbing (1906,
p. 742); if we disregard the difference in the description of the eyes, which may be
due to the condition of the specimens, there does not seem to. be anything in the
figure to prevent Dr. Giles’ specimen being a male of the species now under consi-
deration, i.e. P. longimanus, the enlarged figure he gives of the terminal portion of
the gnathopod agrees precisely with that of the Chilka specimens. Unfortunately
for this suggestion, however, his specimen was described as a female carrying ova,
though it was only 2 mm. long.

[A very abundant species in the main area on a muddy bottom some distance off
shore. N.A4.]

Synchelidium haplocheles (Grube).

Synchelidium haplocheles Stebbing, 1906, p. 242.

Synchelidium haplocheles Chevreux, 1911, p. 206.

Synchelidium brevicarpum Walker, 1904, p. 263.

Locality —2 to 8 miles N .E. }E. of Kalidai. A few specimens.

I think these specimens must be referred to the species named above. The
male specimen dissected has the rostrum and antenna agreeing exactly with the
description given by Stebbing and with Sars’ figures, except that the first joint of the
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flagellum of the first antenna is not densely clothed with fine hairs; perhaps the
specimen is not fully matured, though the second antenna has the long slender
flagellum characteristic of the male. The gnathopods are in minute agreement, even
as regards the armature of the palin of gnathopod 1. So are the peraeopods, uropods
and telson.

The other specimens also agree, but in some of them, which have not the
characteristic second antenna of the male, this appendage is distinctly longer than
antenna 1. Stebbing says, ‘‘ Antenna 2 in the female shorter than antenna 1.’
Possibly my specimens are immature males.

Walker has recorded this species from Ceylon saying that his single specimen
agrees with British examples even to the dark brown blotches on the fifth and sixth
segments of the peraeon. My specimens are whitish with irregular reticulate
patches of black on various parts of the hody and appendages, the colour being well
retained in the spirit specimens; the eye is black.

[Taken among filamentous algae on a muddy bottom in 5 to 6 feet of water.
N.4]

Paracalliope fluviatilis (G. M. Thomson).
(Text-fig. 3.)
Calliope fluviatilis G. M. Thomson, 1879, p. 240, pl. 10c, fig. 4, 4a-c.
Paracalliope fluviatilis Stebbing, 1906, p. 297.
Paracalliope fluviatilis Chilton, 19ogA, p. 55.
Pherusa australis Haswell, 1880, p. 103, pl. 7, fig. 1.

Localities :—

Off Samal Island, 8-15 ft.,, 22-ix-13. Several.

Off Barkul, 3-4 ft., 21-31-vii-13. Several.

Off Barkul, at edge of lake, 21-vii-13. Several.

Barkul, 18-iv-05. Several.

East side of Rambha Bay. Several.

Adyar River, outskirts of Madras town, 3-4 ft. Several.

However unlikely it may at first appear these specimens agree in size, structure
and colour with the species, Paracalliope fluviatilis (G. M. Thomson), which is the
common one inhabiting freshwater streams in New Zealand. When first sorting out
the Chilka Lake specimens I wasstruck by the superficial resemblance of some of the
specimens in the pale orange colour and the long terminal peraeopods to the form I
was familiar with in New Zealand and careful comparison of specimens has convinced
me that they must be referred to the same species. I have previously pointed out
(1909A, p. 55) that the New Zealand species, in addition to inhabiting the fresh-
water streams, is also to be found in brackish water .and at times in water that is
quite salt. It is found all over New Zealaud and I have recently had specimens sent
to me from Cape Maria van Diemien in the very north. I have also specimens collected
in quite salt water in Auckland Harbour as well as those previously recorded from
Dunedin Harbour. Stebbing (1906, p. 297) referred to this species the form described
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under the name Pherusa australis by Haswell from Botany Bay, New South Wales.
Unfortunately I have been unable to secure specimens from Australia and the types
of Haswell’s species are no longer available, but after carefully going through Has-
well’s description I am convinced that Mr. Stebbing is right; the description on the
whole agrees well with the specimens and seems to be confirmed by the statement
and by the figure showing that there are three spines on the inner border of the inner

ramus of the third uropod; for these are certainly present as shown in Haswell’s

A @/l\

N\

F16. 3.—Paracalliope fluviatilis.
a.—Whole animal, side view. ¢.—ILower antenna.

b.—Upper antenna. d.—First gnathopod of male.
e.—~Second gnathopod of male.

figure in ordinary fully adult specimens, though the number may sometimes be greater
or less than three. Probably the species will be found to occur in other fresh-
water or brackish localities on the east coast of Australia or between Australia and

India.!

! Two or three weeks after postmg the MS. containing the remarks made above I received from
Professor C. F. Baker of Los Banos, Philippine Islands, a few amphipods from Nasugbu, south coast
of Luzon, most of which proved to be specimens of Paracalliope fluviatilis (G. M. Thomson) quite
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Puaracalliope fluviatilis was described by Thomson as long ago as 1879.  Unfortun-
ately his figures were so greatly reduced in reproduction that they do not show
clearly the structure of the various appendages and no other figures have yet been
published. 1 have, however, the tracings that were made of Mr. Thomson’s original
figures for the purpose of reproduction and find that the main points in the structure
of the gnathopods and of the telson and uropods are quite clearly shown. A descrip-
tion was given by Stebbing in 1900 and on the whole agrees well with the speci-
mens. In 1899 Stebbing had established the genus Paracalliope for the species.
There is one point in his generic diagnosis that requires alteration, for calceoli are
certainly present in the males on some of the basal joints of the flagellum in both
upper and lower antennz. The species can generally be easily recognised by the
greatly elongated fifth peraeopods and by the peculiar inverted position of the
sccond gnathopod ; this appendage seems to have a very loose articulation between
the ischium and the carpus, so that the distal portion of the limb often faces in the
direction opposite to the normal one (see fig. 3¢). Stebbing has pointed out that
this recalls the curious torsion in the first gnathopod of Trischizostoma nicaecense.

I give figures of the whole animal (fig. 3¢) and of the antennze (figs. 30, ¢) and
the gnathopods (figs. 3d, ¢) which will render a detailed description unnecessary. It.
is difficult to represent the gnathopods accurately, for as Stebbing points out there
are two margins to the palm and the outline therefore varies according to the posi-
tion in which the gnathopod is mounted.

Stebbing places the genus under the family Calliopiidae, and this is probably its
proper position, though the elongated fifth peraeopods are peculiar and the characters
of the family are somewhat indefinite. It was doubtless from the elongated fifth
peraecopods that Stebbing suggested that the species Oedicerus novi-zealandiae Dana
was probably identical with Paracalliope fluviatilis. 1 have, however, pointed out
elsewhere that Oedicerus novi-zealandiae is a distinct species and .is in all probability
identical with the species afterwards described by Stebbing as Carolobatea schneidert
(1909, p. 620).

[Not uncommon on a muddy bottom off shore in the main area. N.A.]

Niphargus chilkensis sp. nov.
(Text-fig. 4.)
Localities :—
Off Samal Island, 3-15 ft., 22-ix-13. One.
Off Barkul, 21-vii-13. Two.
One mile S. of Kalidai. Several.
4 to 9 miles E.3S. of Barkul bungalow. Several.
3 to 2 miles S.E. by E.1E. of Patsahanipur. Four.

similar to those from Chilka Lake and New Zealand. These are stated to have been collected in
“shallow water,” but there is nothing said as to whether the water was fresh, brackish or marine.
Along with them was a single specimen which, though small and perhaps immature, appears to be
Photis longicau lata (Bate and Westw.).
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1 mile E. by N. of Patsahanipur. Five.
2 miles E. by S.1S. of Patsahanipur. Several.
1 to 9 miles N.E. by E. of Kalidai. Several.

Specific Diagnosis :—

Body long and narrow, side plates small, much shallower than the segments.
Pleon segment 3 with the postero-lateral angle quadrate. Eyes small, irregular,
apparently imperfect. TIpper antenna about three-fourths the length of body, first
and second joints of peduucle subequal, elongate; third short, flagellum slender,
longer than peduncle, accessory flagellum of two slender joints. Lower antenna a
little longer than peduncle of upper, last two joints of peduncle subequal, flagellum
shorter than last joint, consisting of one long joint followed by two or three
indistinct ones. First gndthopod with the merus produced posteriorly into a
rounded lobe, carpus much longer than the propod, with numerous tufts of setules
on the posterior margin and on the surface near to it ; propod widening distally, palm
nearly transverse, evenly convex. Second gnathopod much larger than the first,
carpus short, about one-third the length of the propod ; propod irregularly oval, palm
oblique, sinuous, about equal in length to the hind margin; finger strongly curved,
bulging on the inner margin near its base. Third, fourth and fifth peraeopods
increasing in size posteriorly, basal joint in the third narrow, slightly wider in the
fourth and greatly widened and enlarged in the fifth, its posterior margin irregularly
serrate, most distinctly so in the fifth peraeopod; in the fifth peraeopod the merus
is dilated posteriorly. Third uropods greatly elongated, peduncle longer than the
telson, outer branch formed of two subequal joints, somewhat broadened, inner
branch small, tapering, tipped with one or two setae. Telson cleft to the base, each
lobe narrowing posteriorly and bearing a stout setule at the extremity.

Colour (in spirit), whitish.

Length of body, "about 10 mm.

I have referred this species to the genus Niphargus with which it agrees in most
characters. It differs, however, from Stebbing’s gemeric diagnosis (1906, p. 405) in
the following points:—

I. The eyes are moderately well developed.

2. The third joint of the mandibular palp is hardly longer than the second.

3. The inner plate of the first maxilla is large and bears numerous setae.

4. The outer plate of the maxilliped bears numerous setae all of the same
character, but has no spine teeth.

5. The second gnathopod is larger than the first and differently shaped.

The following are additional notes on the structure of this species. Most of the
figures are taken from the type specimen which was the first one examined. Some
specimens, rather larger, show slightly more developed characters in the antennae,
gnathopods and in the fifth peraecopods in which the basal joint may be larger in
proportion to the rest of the limb than is shown in figure 4p.

The basal portions of the antennz are shown in figure 45 from which the
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proportions of the different joints can be readily seen. The tufts of setae on the
second joint of the peduncle of antennz 1 towards its extremity seem to be a
characteristic feature and may be more developed than is shown in the figure.

The upper lip (fig. 4c) is regularly rounded and bears a few minute setac. In
the mandible (fig. 4d) the molar tubercle is prominent and projecting, the cutting
edge and spine row of the normal character, the palp has the first joint short, the
next two joints subequal, bearing few setae except the distinct tuft at the end of
the third joint. The first maxilla (fig. 4/) differs considerably from the generic
description given by Stebbing in having the inner lobe broad and well developed
and fringed with about 12 plumose setae. The second maxilla (fig. 4g) has the
two lobes subequal, both with apical setae and the inner one with a few setae on
its ihner margin. The macxilliped (fig. 4#) has the inner lobe large with three
stout spinules and a number of plumose setae, the outer lobe reaches only ahout
“half-way along the carpus and has its inner margin provided with numerous short
setae, none of which are developed into spine-teeth.

In the first gnathopod (fig. 4k) the merus is produced posteriorly into a
slight rounded lobe and appears to be covered with very minute setae, the rest of
the appendage seems to be normal, having the characters already mentioned in
the specific description.

The second gnathopod differs considerably from the first both in size and in
structure and is rather different from the gnathopods of other species of the genus.
The general character will be best learnt from the figure 4/; in larger specimens
the propod may be somewhat larger and the swelling on the inner margin of the
finger more pronounced.

The peraeopods are fully shown in the figures (figs. 4m, #, o, p) and do not
call for further detailed description.

The branchiae (fig. 4m) are all somewhat large in size, rectangular at the
base and narrowing a little towards the extremity.

In the first uropod (fig. 4¢) the peduncle is much longer than the rami which
are subequal; in the second (fig. 47) the peduncle is only slightly longer than the
rami; in both there are numerous spinules on the upper surface of the peduncle and
the rami. The third uropods appear to vary in length in different specimens being
sometimes as much as one-third of the total length of the body. In figure 4s they are
shown in side view as attached to the animal, when viewed from above they appear
somewhat broader. The telson (fig. 4f) is cleft to the base, each lobe narrowing
posteriorly, the inner margin being nearly straight except towards the extremity,
the outer strongly convex. A long spinule arises near the extremity of each lobe
and on its inner side there are three minute setae; from the upper surface of each
lobe towards the extremity arise two delicate sensory plumed setae.

In the large inner lobe of the first maxilla and in the gnathopods this species
differs considerably from the species of Niphargus hitherto described. I have,
however, specimens sent to me by Professor C. F. Baker from springs in the
Philippine Islands which closely approach the Chilka Lake specimens in these



F16. y.—Niphargus chilkensis sp. nov.

. Side view of whole e. Lower lip. {. Second gnathopod. g. First uropod.
animal. /. First maxilla. m. First peraeopod. r. Second uropod.
b. Antennz. g. Second maxilla. n. Third peraeopod. s. Third uropod aund telson
c. Uppe:" lip. h. Maxilliped. o. Fourth peraeopod. (side view).
d. Mandible. k. First gnathopod. p. Fifth peraeopod. ¢. Telson.



[Vor. V, 1921.] Fauna of the Chilka Lake : Amphipoda. 535

characters. The gnathopods of Niphargus chilkensis present a somewhat striking
resemblance to those of Phrcatogammarus propinguus Chilton from New Zealand.
That species, however, differs very considerably in the third uropods which, though
elongated, have two branches each consisting of a single joint. The third uropods in
Niphargus and allied species are subject to special development in the different
species and it is possible that the resemblance in the gnathopods is of more import-
ance from the point of view of relationship than the differences of the uropods.
[One of the commonest bottom species in the main area. N.A.]

Melita inaequistylis (Dana.)

Melita snaequisiylis Stebbing, 1906, p. 429.

Melita inaequistylis Chilton, 1909, p. 630 and 1911, p. 564.

Meclita snaequistylis Barnard, 1916, p. 191.

Melitu zevlanica Stebbing, 1904. p. 22, pl. 5.

Melita tenuscornts Walker, 1904, p. 273, pl. 5, fig. 33.

Locality. Off Barkul, in fresh water. A few specimens, males and females.
All small, largest about 4 mm.

This species has already been recorded from Ceylon by Stebbing and Walker
and it is interesting to find that it extends into fresh and brackish waters in India,
just as it does in New Zealand. I have discussed the species to some extent else-
where and compared it, with M. palmata to which I referred specimens from
Kermadec Islands (1911, p. 564); since then I have found that the same form occurs
on the coast of New Zealand along with the typical M. tnaequistylis. The latter
species is very wide spread and has been recorded from Cape Colony by Barnard,
who gives a description of his specimens and says that it will ultimately have to be
united with /. palmata (1916, p. 192). I have little doubt that the species des-
cribed by Fritz Miiller from Brazil (1869, pp. 27, 28) under the names M. messalina
and M. insatiabilis will also prove to be identical with one or other of these forms.

Maera othonides, Walker.
(Text-fig. 5.)
Maera othonides Walker, 1q04, p. 271, pl. 5, fig. 29.
Localities :—
Off Samal Island, 8-15 ft., 22-ix-13. One.
North side Chirriya Island. One.
Chirriya Island. One.
8 miles W. by S. of Breakfast Island. Several.
Barkuda Island. One.
Chirriya Island. ‘Three.
Maludaikuda Island. One.
Ennur backwater, near Madras town, 4-5 ft., Oct. 1913. One.

These specimens undoubtedly belong to Walker’s species, though in one or two
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points they do not quite agree with his description which was drawn up from a
specimen only 8 mm. long and probably immature.

In the third pleon segment there may be one or two teeth on the lower margin
and usually there are three or four very distinct teeth on the posterior margin;
the anterior portiori of the lower margin bears a series of spinules.

The accessory appendage of the first antenna may contain as many as five
joints. Walker describes the hand of the second gnathopod in the female as being
concave. In my specimens the palm is slightly convex (fig. 5¢); in the male the
palm is slightly concave towards the defining setules as shown in figure 50.

5¢.

F16. 5.—Maera othonides Walker.

a. First gnathopod of male. » ¢. Second gnathopod of female.
b. Second gnathopod of male. d. ‘Third uropod.

The third uropods (fig. 54) especially in the older specimens bear a number
of delicate woolly hairs and similar hairs are found on the dorsal surface of the
posterior portion of the pleon. In the telson each lobe narrows greatly towards the
acute extremity which bears one long setule and two or more smaller ones; in my
specimens I cannot make out the second notch on the inside of each division which
is described and figured by Walker; it is probably present only in immature
specimens.

[Usually taken under stones just below water level, but also among algae off
shore. N.A.]
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Quadrivisio bengalensis, Stebbing.
(Text-fig. 6.)
Quadrivisio bengalensis Stebbing, 1907, p. 159, pl. 7.
Quadrivisio bengalensis Chevreux, 1913, p. 15, fig. 1.
Localities : —
Off Samal Island, 8-15 ft., 22-ix-13. Many specimens, males and females,
the largest about 12 mm. in length.
Off Barkul, 3—4 ft. Two specimens.
Off Satpara, 4-5 ft., 17-ix-13. One specimen.
Ghiakhala Headland and neighbouring island. Four specimens.
Main Channel, W. of Satpara Island. Four specimens.

F16. 6.—Quadrivisio bengalensis.

a. First gnathopod of female. b. Second gnathopod of female.
¢. Telson.

I have compared these specimens both with Stebbing’s description and with a
co-type of his species from Port Canning, and consider that they should be referred
to the same species although in one or two points they show slight differences. The
antennz differ very much in the two sexes, the peduncle of the lower one in
particular being greatly elongated in the adult males. The widely spaced pair of
denticles on the dorsal surface of the pleon segments are quite distinctly to be made
out in adult specimens from Chilka Lake; in Stebbing’s specimens they are said to
be very small and difficult to observe. The main difference appears to be in the
telson, Stebbing’s figure is probably from a slightly abnormal specimen for it shows
the two halves distinctly unlike, the right being shorter and more rounded at the
end than the left half and with a different armature of setae. In specimens I have
examined both halves are alike (fig. 6¢c) and in general shape resemble the left half
of Stebbing’s figure, narrowing towards the extremity, but they bear fewer setae,
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namely three large ones at the apex and three minute ones on the inner margin of
each lobe.

Chevreux has recently (1913, p.15) recorded the occurrence of Quadrivisio
bengalensis in the island of Zanzibar; his specimens are found in a cave and have
the eyes imperfect. He does not state whether there are any differences between
his specimens and the description given by Stebbing.

Dr. Annandale has sent me specimens from four localities in the Talé Sap, Siam,
which appear to be quite the same as the Chilka Lake specimens.

The peculiar character of the eye by which it is divided on each side into two
separate pigmented portions is best marked in adult specimens. In one small
specimen, 2 mm. in length, the eye ou each side is single, being somewhat irregularly
rounded and situated in the usual position slightly below the base of the upper
antenna; in another specimen, slightly larger, the main portion of the eye corres-
ponds with that in the first specimen, but it is continued upwards towards the
dorsal surface of the head as a narrow pigmented projection. In older specimens
this portion becomes enlarged, at first remaining connected with'the older part of
the original eye but later on becoming quite distinct. The appearance of the eyes
in adults as seen from above is well shown by Stebbing (1907, pl. VII oc).

[Common under stones just below water-level all round the lake. Also seen
swimming in pairs at the edge. N. A4.]

Orchestia platensis Kroyer.
(Text-fig. 4).
Orchestia platensis Kroyer, 1845, Naturh. Tidskr. ser. 2, v.1, p. 304, pl. 2, f. 2.
Orchestia platensis Stebbing, 1906, p. 540.
Orchestia platensis Stebbing, 1900, p. 527, pl. 21a.
Orchestia platensis Chevreux, 1908, p. 494, fig. 14.
Orchestia agilis Kunkel, 1918, p. 118, fig. 31.
Orchestia pickeringii Dana, 1852, p. 882, pl. 59, fig. 9.
Orchestia pickeringii Stebbing, 1goo, p. 528.
Orchestia pickeringii Stebbing, 1906, p. 538.
Localities :—
Barkul. Several specimens, males and females.
Chirriya Island. Several.

After much consideration I am referring. these specimens to Orchestia platensis
Kroyer, a species which according to Stebbing has a very wide distribution.
Kroyer's original specimens were from the Rio de la Plata, north-west of Monte
Video, and Stebbing records the species from the Atlantic Coast of North America
(where it has long been known as Orchestia agilis S. 1. Smith), the Bermudas, the
Mediterranean, Lake Tiberias and also from the Hawaiian Islands where it was
obtained at two localities at heights of 3,000 and 2,000 ft. respectively.

I had first identified the Chilka ILake specimens with O. pickeringii Dana which
had been recorded from Hawaiian Islands, California and from New South Wales.
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In the short antennze (figs. 74, /) thickened in the males, and in the gnathopods
(figs. 7¢, d) and other appendages they seem to agree very closely with Dana’s
species as described by Stebbing in 1906, and they certainly correspond with other

specimens in my collection from Tonga which I had also referred to this species.
Among the Chilka Lake

speciinens there were only
a few males and probably
not more than one quite
fully developed ; the second
gnathopod of the largest
and presumably the oldest
one is represented in figure
7d and shows two low
convex spinulose processes
as described by Dana,
though these are both
about the same breadth.
Stebbing in his figure of a
male of O. pickeringii
from the Hawaiian Islands
shows the processes on the
palm more separated and
more pronounced, with the
finger thickened about the
middle, but as he points
out, in younger specimens
the inner margin of the
finger is smoothly concave.

Later on I had occasion
to examine and mount
some specimens sent to me
from Cold Spring Harbor,
US.A. as 0. agilis S. 1.
Smith, a species which

Stebbing unites with O. F1G. 7.-—Orchestia platensis, male.
platensis, and I was struck a. First antenna. ¢. First gnathopod.
by the resemblance of them b. Second antenna. d. Second gnathopod.

to the Chilka Lake speci-

mens. After careful comparison I can find no difference between the Cold Spring
Harbor and the Chilka I.ake specimens except in the character of the palm of
the second gnathopod in the adult male and I therefore feel pretty confident that
the Chilka specimens should be referred to O. platensis and that the two species
0. platensis and O. pickeringiv will have to be combined. After coming to this
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conclusion, I looked up Stebbing’s report on the Amphipoda in the Fauna Hawaii-
ensis, and found that the specimens he had referred to O. pickevingii were taken
at the same locality, on the same date, and at the same height as specimens he
referred to O. platensis. He separates these two sets of specimens because of
certain points in the number of joints in the second antennae, etc., but I doubt
if these are sufficient to be of specific importance. Apparently he had no male
specimens of O. platensis fully mature and he draws the palm of the second
gnathopod evenly convex as it is in most of the Chilka Lake specimens. In his
figure too he shows the second antenna more slender than in ‘some of the Chilka
Lake specimens, and this again probably indicates that the figure was taken
from a male not fully developed and suggests the probability that the specimens
he referred to O. pickerirgit were only more developed examples of the same
species.

I have been able to compare the Cold Spring Harbor specimens (0. agilis) with
a specimen of O. imcisimana Chevreux from the Mediterranean and agree with
Stebbing that both of these should rightly be referred to O. platensis. In the Cold
Spring Harbor specimens the carpus of the fifth peraeopod is slightly broadened,
while in the Mediterranean specimens (0. incisimana) it is considerably broader.
Apparently no one of the Cold Spring Harbor specimens that I have examined is
quite fully developed, for Kunkel states that the merus and carpus of the fifth
peracopod in the adult male are greatly swollen. Stebbing, however, says of
0. platensis ““ 5th joint of peraeopods 4 and 5 also thick but without great widening,”
and these joints are not broadened in any of the Chilka Lake specimens. It is
probable, therefore, that the broadening of these joints occurs only in very old
males and that the animals may reach sexual maturity without any broadening, just
as happens in O. tucurauna F. Miiller and other species.

Chevreux (1908, p. 494) records O. platensis Kroyer from the Marutea du Sud
and Taravai Islands in the Low Archipelago in the South Pacific. The description
he gives of these specimens agrees very closely with those from Chilka Lake. He
had been able to compare his specimens with some from Monte Video and states
that the indentation in the palm of the second gnathopod of the male is less marked
in the Monte Video than in the Mediterranean specimens, while it is hardly notice-
able in his specimens from the Low Archipelago and apparently completely absent
in those from the Hawaiian Islands referred to O. platensis by Stebbing. To this it
should be added that the male specimen from the Hawaiian Islands which Stebbing
refers to O. pickeringii has the palm distinctly divided into two lobes. Walker
records O. platensis from Mahlosmadulu Atoll in the Indian Ocean; the brief descrip-
tion he gives agrees well with the Chilka I.ake specimens. He states (1905, p. I19)
that the specimens were obtained at a depth of 2o fathoms, but it is to be pre-
sumed that there was some error in the locality label.

Walker says that O. anomala Chevreux, from the Seychelles, appears to differ
from O. platensis only in the averted point of the dactyl of the second gnathopod
of the male, but in O. anomala the palm is much more oblique and the finger longer,
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and Chevreux makes no mention of the thickened character of the second antenna
and of the posterior peraeopoda found in typical specimens of O. platensis.

|A very abundant sand-hopper all round the lake wherever the shore is sandy.
It remains concealed in burrows in the sand, especially under decaying weed, in the
heat of the day but is abroad in the evening and early morning. Many animals feed
upon it, including a pigmy shrew (Puchyura hodgsoni), geckos (Hemidactylus frenatus
and H. hrookei) and a dragonfly (Rrachythemis contaminata), which catches it on the
wing as it hops in the evening. We have never found it except on the foreshore.
N.4.]

Talorchestia martensii (M. Weber).

(Text-fig. 8.)

Orchestia martensis M. Weber, 1892, p. 504, fig. 13—16.

Talorchestia martensii Stebbing, 1906, p. 553.

Localities :-—Barkul, Chilka Lake. “Living in holes in mud under dead leaves
and weeds,” Dr. N. Annandale, 21-vii-13. Several specimens, in associa-
tion with Orchestia platensis.

Off Barkul, 3—4 ft. One large male.
Satpara, edge of lake. One male, one female.
Barkuda Island. Several.

Specific Diagnosis.:—

Male. Pleon segment 3 having postero-lateral corner with produced point.
Antenna 1, second joint of peduncle the longest, flagellum shorter than pedun-
cle, 5-jointed. Antenna 2, ultimate and penultimate joints of peduncle subequal
and long, especially in fully developed males; flagellum nearly as long as peduncle,
with about 20 joints. Gnathopod 1 with carpus much longer than the propod,
produced distally into a narrow but well marked lobe; propod very slightly widened
distally, distal lobe rounded, slightly shorter than the lobe on the carpus; palm
short, concave; finger long, reaching far beyond the rounded lobe. Gnathopod 2
with basal joint and ischium grooved anteriorly for reception of propod when
reflexed ; the anterior margin of the basal joint with a regular row of about 10
distinct spinules in slight serrations; posterior margin with a smaller number of
similar spinules; propod ovate, palm oblique, slightly convex, a little longer than
the straight hind margin and marked with a double row of stout spinules, between
which the finger lies when closed ; a few small spinules on the hind margin; ante-
rior margin convex and free from spinules; finger with inner margin concave near
the base, followed by a rounded enlargement, whole inner margin with minute
spinules. Basal joints of the 3rd-5th peraeopods well expanded, anterior margin
convex, fringed with spinules; posterior margin straight with rounded corners and
also fringed with spinules; none of the more distal joints specially enlarged. Telson
narrowing towards the extremity, divided by a shallow emargination at the end
into 2 small lobes, each bearing 3 spinules at the extremity, 3 or 4 other spinules
being placed laterally on the telson itself.
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Female. Resembling the male except in the gnathopods and in having the last
two joints of the pedun.cle of antenna 2 less elongated. The first gnathopod differs
from that of the male in having the carpus slightly shorter and without the rounded
lobe; the progod more than half the length of the carpus, narrowing slightly distally
so that there is no palm; finger slender, fully half as long as the propod.

. In the second gnathopod, the basal joint is much broadened especially in the
middle, having the anterior margin very convex and fringed with a number of short
spinules; the carpus has the posterior margin produced into a rounded or somewhat
angular lobe and the lobe of the propod extends far beyond the diminutive finger.

Length of body of the largest males, about 10 mm. ; the females are slightly
smaller, one ovigerous one, however, measured 0 mm.

These specimens agree so closely with the description and figures given by
Weber that I have no hesitation in referring them to his species, while the structure
of the first gnathopods, the dactyl of the second peraeopod and other characters
show that Stebbing was right in transferring the species to the genus Talorchestia.
The type specimens were taken under stones in and at the margin of the rivulet
Lella on the south coast of East Flores in the Malay Archipelago, being found in
association with Orchestia floresiana, and, as the description of the locality given for
that species shows, the specimens were taken near the mouth of the stream, where
the conditions would probably be brackish as at I,ake Chilka.

In addition to the brief description given above, the following additional
description of some of the appendages may be given :—

The length of the second antenne (fig. 8b) varies considerably with the sex
and with the stage of development. In fully developed males they are nearly as
long as the body, the elongation being especially marked in the last two joints of
the peduncle. In females and in younger males they are much shorter, often not
more than one-third the length of the body. On the inner side the third joint of
the peduncle is produced along the side of the 4th joint into a distinct'lobe similar
to that which is found in Talorchestia brito Stebbing; 4th and 5th joints subequal,
slender, with spinules; flagellum 20-jointed, rather shorter than peduncle.

The first gnathopod of the male (fig. 8¢) has the side-plate produced somewhat
anteriorly with the .lower margin fringed with rather stout spinules; the anterior
surface of the basal joint is grooved to receive the distal portion of the limb when
reflexed ; the carpus is nearly twice as long as the propod and is produced into a.
narrowly rounded lobe at the postero-distal angle; the propod is only slightly
widened at the end, but is produced into the usual narrow rounded lobe; the dactyl
is long and slender, reaching far beyond the rounded process of the propod. The
various joints are rather plentifully supplied with stout spinules, the distribution of
which is shown in the figure (fig. 8¢).

In the second gnathopod of the male (fig. 84) the basal joint is of approximately
the same breadth throughout except at the narrow base, the anterior margin is
serrated and bears a regular row of numerous spinules, some also present on the
posterior margin; the propod is large, oval, with the palm oblique, slightly convex,
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not distinctly marked off from the straight hind margin; the palm is armed with
two rows of about a dozen spinules each, between which the dactyl fits when closed ;
the dactyl is long and curved, with a rounded projection on the inner margin near
the base, separated from the base by a somewhat deep concavity. The inner margin
of the dactyl bears a number of minute spinules.

The second peracopod (figs. 8¢, h) is a little shorter than the first, and its dactyl
is irregularly shaped, showing an enlargement on the posterior margin towards the
base.

In the thivd, fourth and fifth peracopods, the basal joint is well developed and
broad. In the fifth (fig. 8%) the anterior margin is convex and bears numerous
setules, the posterior margin is straight with the upper and lower corners broadly
rounded.

The inferior margin of the three pleon segments (fig. 8/) is rounded anteriorly
and in the first segment bears 5 or 6 spinules, while in the second and third seg-
ments there are no spinules; the posterior angle in the third is produced into a
subacute point and there are a few minute spinules on the posterior margin.

The uropoda (figs. 8m, n, 0) are of the usual shape. In the first (fig. 8m) the
outer ramus bears spinules only at the apex, while the inner has them also on the
inner margin; in the third (fig. 80) the peduncle is longer than the ramus and is
somewhat broadened so that the upper margin is convex and bears three spinules.

The telson (fig. 8p) narrows to the distal end at which there is a narrow emar-
gination; each lobe bears spinules along the posterior part of its lateral margin
and at the extremity.

The female is of about the same size as the male, though specimens bearing eggs
are often shorter than the largest males, and have the body rather less slender.
The second antennee are considerably shorter than in fully developed males, the last
two joints of the peduncle being much less elongated; in this respect the females
resemble the younger males. The differences in the first and second gnathopods are
described below.

The first gnathopod of the ovigerous female (fig. 8¢) has no process on either
the carpus or the propod. The propod is shorter than the carpus, being about two-
thirds its length and narrows slightly distally, so that there is no trace of any palm.
The spinules on the various joints are numerous and rather conspicuous.

In the second gnathopod (fig. 8f) the basal joint is greatly broadened, so that
the anterior margin is very convex, the greatest breadth being about the middle of
the joint, the anterior margin bears numerous spinules; the carpus shows the shape
described by M. Weber, with the rounded or somewhat angular-enlargement on the
posterior margin, and the broadly rounded lobe of the propod extends far beyond
the end of the diminutive finger.

As the collection contained numerous specimens of various sizes, I have been
able to trace out some points in the development of the gnathopods of the male.
In very young specimens, about 6 mm. long, the first gnathopod is almost the same
as in the female (fig. 8¢), except that the carpus is slightly shorter in proportion to
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the other joints and the whole appendage bears fewer spinules; at this stage there is
no trace of the rounded lobes on the carpus or propod. In older specimens, about
7-8 mm. long, the rounded lobe on the carpus is fairly well developed (fig. 8¢), but
there is only a slight indication of the corresponding lobe on the propod. In still
older specimens, 9 mm. long, both lobes are apparent (fig. 8s), though not quite so
fully developed as in the adult male and the carpus has not yet attained its full
length, being only slightly longer than the propod.

In the second gnathopod much greater differences are noticeable as the append-
age develops. In a specimen which I take to be a very young male (fig. 8¢) it
has the same general shape as in the female, with the pellucid rounded lobe of the
propod well developed and the finger quite small; the propod is, however, less elong-
ated and broader in proportion than in an adult female.

In a specimen 8 mm. long the appendage has acquired quite a different appear-
ance and resembles that of the mature males (fig. 8u), except that the propod still
bears at the postero-distal end a large rounded lobe, evidently corresponding to the
one found in the female and in the young male just described. The whole propod,
however, is much broadened, and the finger much larger and better developed ; the
palm is, however, transverse or only slightly oblique.

In another male, g mm. long, the lobe on the hinder margin of the propod has
almost disappeared, there being left only a small trace of it at the end of the palm
(fig. 8v); the whole appendage and particularly the propod has increased in size
.and the palm is more oblique, so that the characters of the adult male have been
nearly acquired.

[Common with the preceding species, but never so abundant. N. A4.]

Hyale brevipes Chevreux.
(Text-fig. 9).

Hyale brevipes Chevreux, 1901, p. 400.

Hyale nilssoni (Rathke), var. kuriensis, Walker, 1904, p, 238.
Hyale nilssoni (Rathke), Walker, 1905, p. 925.

Hyale brevipes Walker, 1909, p. 337.

Localities :—
Off Samal Island, 8-15 ft. Several specimens, about 7 mm. long.
Off Barkul. Several.
8 miles W. by S. of Breakfast Island. One.
2 to 8 miles N.E. 1E. of Kalidai. Two.
Ghiakhala Headland and neighbouring island. Several.
Main channel W. of Satpara Island. Several.

These specimens agree well with Chevreux’s description except that the
antennz are shorter and the eyes are round rather than pyriform. There is no
doubt also that they belong to the same form as the one described by Walker from
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Ceylon as O. nilssoni (Rathke) var. kuriensis, and from Lagoon Minikoi, near the
Maldive Archipelago which was afterwards referred by him to H. brevipes, Chevreux.
They agree with his specimens in most of the points which he mentions as being
different from those of the typical H. nilssoni (Rathke), a species which has since
been united by Stebbing with H. prevostii, Milne-Edwards.

Fi16. 9.—Hyale brevipes.

a. Upper and lower antennee. d. First gnathopod of female.
b. Abnormal second antenna with ap- ¢. Second gnathopod of female.
pendage. f. Fifth peraeopod.

c. Appendage more highly magnified.

The following notes had been made hefore I noticed that Walker had identi-
fied his specimens with H. brevipes and may be of sufficient value to stand.

I have been able to compare my specimens with FEuropean specimens of
H. prevostii, identified by Mr. Stebbing and Dr. Calman respectively. The chief
difference seems to be that in the European specimens the process on the carpus in



1921.] Fauna of the Chilka Lake - 4 mphipoda. 547

the first gnathopod of the male and in both the first and second gnathopods of the
female is smaller and narrower than in the Indian Ocean specimens. This is shown
by Walker's figure of the first gnathopod of the male of H. brevipes and in those
which T now give of the first and second gnathopods of the female (figs. 9d,¢). In the
European specimens the setae on the hind margin of the propod form a rather dis-
tinct tuft near the middle, while in the I,ake Chilka specimens they form a continuous
row from the base nearly to the palm; this character is perhaps not constant, for
Stebbing describes H. prevostii as having the hind margin of gnathopod 1 of male
“with spinules from the base to a submedian spine.”

Again, in the European specimen the posterior margin of the basal joint of
peraeopods 3-5 is described by Stebbing as being smooth, whereas in the Iake Chilka
specimens it is distinctly, though not conspicuously, serrated (fig. 9f). I find,
however, that though the hind margin in the European specimens is on the whole
smooth, there are slight indications of serrations on some of the peraeopods.

In the Lake Chilka specimens the palm of the second gnathopod of the male is
slightly convex, about the same as in the European specimens, though in the
Minikoi specimens, Walker describes it as being ‘“almost straight.”” Another
diagnostic point, not mentioned, however, by Walker, is the presence or absence of
setae on the hind margin of the sixth joint of peraeopods 4 and 5. Stebbing des-
cribes H. prevostii as having a “group of setae and spine at middle of hind margin.”
In the Lake Chilka specimens there is usually one rather fine seta and sometimes
more ; on the other hand in the European specimens that I have at my disposal, the
hind margin is quite free from setae and spines.

The specimens from the Azores described under the name of Hyale prevostii by
Chevreux (1908, p. 7, pl. i, fig. 3) seem on the whole to be almost the same as the
Chilka Lake specimens. They agree in the points mentioned above for the gnatho-
poda and also fairly well in the characters specially mentioned by Chevreux in
connection with the antenne, the eyes and the rigid spine on the dactyl of the last
five peracopoda. The eyes in the Chilka specimens are certainly large, especially in
the male, and irregularly oval or in some cases almost reniform; the spine on the
dactyl of the peraeopoda is also present, but rather less marked than is shown in
Chevreux'’s figure. The Chilka Lake specimens are, however, all smaller than those
from the Azores described by Chevreux, none of them being more than 7 mm. in
length, while Chevreux’s male specimens were as much as 11 mm. long.

In one male specimen examined, the second antenna (figs. 96 and ¢) on one
side was abnormal; it had apparently been injured and was much shorter than its
fellow and had only seven joints in the flagellum and these somewhat irregular.
More striking, however, was an abnormal appendage at the upper distal end of the
penultimate joint of the peduncle. This looked at first almost like the accessory
flagellum of species in which such a flagellum occurs, but was apparently composed
of a single joint only, slightly wider towards the base than near the apex, the apex
being rounded, slightly enlarged and bearing two or three fine setae. The integu-
ment was chitinised like an ordinary joint of the flagellum, and the whole append-
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age was nearly half the length of the last joint of the peduncle. The correspond-
ing antenna of the other side was quite normal; it is shown in figure ga.

Stebbing has uuited H. nilssonii Rathke with H. prevostii M.-Edw. (1906, p. 565),
but Chevreux (1911, p. 234) does not agree and retains H. nilssoni as a separate
species though he unites with it H. sfebbingii Chevreux, which he had previously
described as a separate species. Chevreux says H. prevostis M.-E. is rather the same
as H. perievi Lucas which is the commonest species of the genus in Western Medi-
terranean and accordingly he gives H. perieri as a synonym of H. prevostic M.-Edw.
Stebbing kept H. perieri as a distinct species.

[A common bottom species in the main area. It also has the habit of congre-
gating in enormous numbers on the upper surface of masses of drifting weed (Pota-
mogeton pectinatus), to which it clings by means of its peraeopods, as a rule lying on
one side. In this position it feeds on the minute algae, vorticellid Protozoa and
Polyzoa (Membranipora hippopus) with which the weed is usually covered. N.4.]

Grandidierella megnae (Giles).
(Text-fig. 10.)
Microdeutopus megnae Giles, 1888, p. 243, pl. 7, figs. 1-4.
Microdeutopus megnae Stebbing, 1906, p. 592.
Grandidierella mahafalensis Coutiére, 1904, p. 173, with text-figs.
Grandidierella bonnieri Stebbing, 1908, p. 119, pl. vi.
Localities :—
Off Samal Island, 8-15 ft., 22-ix-13. Several.
Off Satpara, 4-5 ft., 17-ix-13. Several, immature. .
Off Barkul, 3--4 ft., 21-vii-13. One, female.
Off Barkul, at edge of lake, 21-vii-13. One male (form 1), one female, 2
immature.
Barkul, 18-iv-05. Several, male (form 1) and female, many immature.
Adyar River, outskirts of Madras. 3-4 ft. One male (form 1) and females.
East side of Rambha Bay. Three.
6 miles S. S.W. of Kalidai. Male (form z) and female.
3~2 miles S.E. by E.3E. of Patsahanipur. Several.
5~7 miles E. by N. of Patsahanipur. Several.
I mile E. by N. of Patsahanipur. Several, male (form 2) and female.
2-6 miles E. by S.4 S. of Patsahanipur. Several, male (form 2) and female.
4 miles N. E.}E. of Kalidai. Many, mostly immature.

This species has given rise to much conmsideration. The first specimen that
dissected and examined was easily seen to agree closely with the description given
by Giles of Microdeutopus megnace, a species that Stebbing in 1906 retained under the
genus Microdeutopus. This specimen was a male, somewhat immature, and the
stage appears to correspond pretty well with the one actually described by Giles.
In the first gnathopod the carpus bears on its posterior margin a small tooth which
was either absent from Giles’ specimen or not observed by him. Giles had com-
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pared his species with Microdeutopus grvilotalpa, M. websteri and other species of the
genus. The small tooth on the posterior margin of the carpus in my first specimen
is quite like the one figured by Sars in M. propinguus and at first sight seemed to
confirin the affinity of this species to Microdeutopus. At the t me I had not looked
up Stebbing's description of Grandidicrella bonnieri, but on doing so afterwards
found that the species, of which I was then about to examine further specimens,
agreed very closely in the characters both of the male and the female with Stebbing’s
description and figures, and I feel confident that his species is the same as Microdeu-
topus megnae Giles. Stebbing referred his species to the genus Grandidierella which
had been previously established by Coutiére for a specimen from Madagascar, and
following Coutiére placed the genus under the Corophiidae. The general resemblance
of the animals to Microdeutopus and to Aora is so great that in my opinion the
genus should be placed under the Aoridae. The third uropods certainly are one-
branched, but I do not consider this sufficient to outweigh the resemblance in all
the other characters which, as will be seen from the following description, is very
close. Stebbing distipguished his species from Coutiére’s by (1) the difference in
the accessory flagellum in the first antenna and (2) the different proportions of the
carpus of the first gnathopod of the male. From the examination of a large
series of specimens I find that the accessory flagellum, though fairly distinct and
perhaps sometimes nearly as long as the first joint of the main flagellum in im-
mature specimens, becomes reduced in more adult ones to a minute lobe with one
or two setae; Stebbing describes it in his specimens as being ‘“ microscopically small
but carrying one or two setules.”” It will be seen also from the description given
below that the shape and proportions of the carpus of the first gnatho pod of the
male vary very considerably during development, and in fully matured males the
proportions come very close indeed to those given by Coutiére, and I therefore
consider his species a synonym of Grandidierella megnae (Giles). In this species the
proportions of the antenna vary according to age much as they do in the genus
Aora. Figure 10a shows the antennz of an immature male; the antenna are
seen to be subequal, the upper pair a little longer than the lower ; the second joint
of its peduncle is considerably longer than the first and narrower, all three joints of
the peduncle being fringed below with long setae ; the flagellum consists of 15 fairly
slender joints, the accessory flagellum being rather more than half the length of the
first joint. The lower antenna is somewhat stouter than the upper and similarly
fringed with long setae. In more adult males the second joint of the flagellum of
the upper antenna (fig. 10b) becomes more elongated, the first joint being stouter
in comparison and the third slightly shorter in proportion, the flagellum is greatly
elongated and more slender, the accessory flagellum being reduced to a minute lobe.
The peduncle, as will be seen from the figure, bears very few setae, a small group at
the end of the first joint on the lower side being the most conspicuous. The lower
antenna in the adult male (fig. 10c) become very stout and pediform with the last
two joints of the peduncle almost free from setae. The flagellum consists of about
five joints only and bears a number of stout curved spines which are hardly deve-
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. Anterior portion of head of an
immature male with antenna.

. Peduncle of upper antenna of older

male with basal portion o flagel-

lum more highly magnified.
Lower antenna of older male.
Lower lip.

F16. 10.—Grandidierella megnae (Giles).

¢. First gnathopod of male (form 1),
somewhat immature.

f. First gnathopod of male (form 1),
more mature,

g Second gnathopod of male.

h. First gnathopod of female.

k. Second gnathopod of female.

I. Terminal portion of body with uro-
pods and telson.

m. First gnathopod of male (form 2),
somewhat immature.

n. Pirst gnathopod of fully developed
male (form 2), in flexed position.

0. The same, extended to show seps
rate joints.
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loped in the more immature forms. Figure 10h represents the upper anteuna of a
male whose first gnathopod is shown in fig. 10¢, a male which I consider to be not
quite fully mature; in older males the characters of the antenne are still more
prohounced.

The mouth parts have already been described and figured by Stebbing and do
not call for detailed description. Tle outer lobes of the lower lip (fig. 10d) bear on
their strongly convex margin a number of fine setules, one of which is much stouter
than the rest and is divided distally, giving an appearance as if several of the setae

had fused at the base.
The gnathopoda of the male of this form have been described by Coutiére and

Stebbing and are shown in figs. 10¢, /, g.

The gnathopods of the female are shown in figs. 10/ and %, corresponding very
closely with the description and figures given by Stebbing. The first gnathopod is
of the same general structure as the second but considerably stouter; the carpus is
wide with its posterior margin strongly convex and setose; the propod widens
distally, the palm being somewhat oblique and the finger is elongated and strongly
curved towards the apex, its inner margin being serrate.

The peraeopoda do not require detailed description. The posterior pairs, especi-
ally the fifth, become greatly elongated in fully adult specimens, especially in the
males.

The uropoda (fig. 10/) are closely similar to those of Aora except that the third
one has only one branch. This brauch is about twice as long as the peduncle and
does not extend beyond the end of the second uropod.

The telson is broadened above and on each side ends in a sharp curved tooth
with one or two slender setules. It closely resembles that of Aora typica.

Besides the form described above there appears to be another form of the male
with differently shaped first gnathopods. As already stated, in immature males of
the first form there is often found a small tooth on the posterior margin of the carpus
as shown in fig. 10e. In the usual form of male this tooth is not further developed,
but the carpus becomes massive and more elongated and the finger thickerted as shown
in the figure given by Coutiére. In other forms, however, the tooth becomes much
more elongated and prominent and the postero-distal angle of the carpus develops
into a long pointed tooth, the base of which occupies nearly the whole of the palm ;
at the same time the antero-basal corner of the carpus becomes produced backwards
into a well marked rounded lobe, overlapped on the outer side by a wide flange deve-
loped on the basis. These points are shown in fig. Tom, which is a fairly young
male of this second form. It will be seen that there is scarcely any palm on the
carpus, that the propod is somewhat narrowed at the base, widening afterwards and
that it bears on its posterior margin a stout triangular tooth about one-third of its
length from the apex. 7The finger is long, not greatly thickened, ending acutely and
overlapping the tooth on the posterior margin of the carpus. The subsequent deve-
lopment of this appendage can be seen by comparing figures 1on and o, with fig.
Iom. Fig. ron shows the limb folded up, when it is difficult to distinguish the
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different joints. In fig. 100 these have been partially separated so as to display
them more clearly. The basis has become very greatly broadened, more than half
as broad as long, this being mainly due to a flange on the outer side which appears
to be for the purpose of receiving and covering the more distal part of the limb when
bent back upon it. ‘The ischium and merus are short and thick. The carpus has
become much more elongated, with its antero-basal angle more produced backwards;
distally it narrows, the tooth on the posterior margin is much more developed and
projects out at an angle to the general plane of the carpus, while the postero-distal
tooth is very greatly elongated, being nearly as long as the propod and projecting
from the carpus at a different angle. The propod is narrowed, the tooth on its distal
margin very prominent, while the finger is greatly elongated and narrow ensiform in
shape, being much longer than the propod. The setules on the gnathopod are much
fewer and less conspicuous than in the more immature forms, the finger for example
bearing only a few on its concave surface. It will be seen from fig. 1on, that this
fully developed gnathopod forms a very efficient grasping organ, the propod and
finger being capable of being bent back so that the finger reaches the merus.

[Common at the edge of the lake under stones and also just above the bottom in
muddy water off shore. N. A4.]

Grandidierella gilesi sp. nov.

(Text-fig. 11.)
Localities :—

Off Samal Island, 8-15 ft. One male, two females.

Off Satpara, 4-5 ft., 17-ix-13. Five females.

8 miles W. by S. of Breakfast Island. T'wo males, one female.

Off north shore of Samal Island. Three females.

Barkul Point. One male.

Satpara Bay. One male and one female.

Specific Diagnosts.
In general shape of the body, antennse, peraeopods, etc. resembling G. megnae,

but differing markedly in the gnathopods. In the male the first gnathopod (fig. 114)
is complexly subchelate, having the carpus greatly dilated ; the basal joint is broad
but not specially dilated, the ischium and merus are short, the latter bearing on its
hind margin a fringe of long plumose setae ; the carpusis very large, oval, but having
the postero-distal angle produced into a sharp tooth ; on the palm between this tooth
and the base of the propod is a triangular projection ; the hind margin of the carpus
bears a very distinct fringe of long plumose setae and there is another slightly oblique
row on the surface of the joint ; the propod is narrow at the base, widening slightly
distally and bears an oblique row of long plumose setae ; the finger is strong, slightly
curved and, with the propod, can be bent over to meet the distal tooth of the carpus.
The description of the first gnathopod just given applies to a moderately mature
male ; in older specimens (fig. 115) the carpus is somewhat more developed, the
triangular process on its palm larger and irregular and the inner or posterior margin
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of the propod is irregu-
lar, the central portion
being produced into a
blunt triangular tooth;
the_finger is much
longer and has a pro-
jection on its outer
margin near the base;
the setae on the merus
are still numerous, but
there are comparative-
ly few on the three
terminal joints.

In the female the
first gnathopod (fig.
11c) is of more normal
shape and scarcely
subchelate, the carpus
is broader than the
propod but not pro-
duced into a distal
tooth, the propod is
oblong about as long
as the carpus; the
four distal joints bear
numerous long plu-
mose setae as shown
in the figure.

The second gnatho-
pod in both sexes (fig.
11d) is somewhat simi-
lar to the first gnatho-
pod of .the female but
more slender and has
the merus produced
distally into a lobe or
scoop, something like
that in Paracorophium
excavatum G. M. Thom-
son, but much shorter;
the length of this pro-
jection varies accord-
ing to the develop-

a.
b.

la

F16. 11.—Grandidievella gilest.

First gnathopod of male, somewhat immature. c.
First gnathopod of mature male.

RN
aa

NN

First gnathopod of male,

d. Second gnathopod of male,
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ment ; the carpus and propod are similar to those of the first gnathopod of the
female and are similarly armed with long plumose setae but they are considerably
more slender.

The third uropod has only one branch as in G. megnae but in old specimens this
branch becomes somewhat more elongated than in that species.

Colour. Light yellow with dark patches or reticulate markings, particularly on
the dorsal surface.

Length of body, about 7 mm.

The general resemblance of this species to G. megnae is so great that I place it
in the same genus. = In the long plumvse gnathopods it somewhat resembles Xeno-
cheiva Haswell, a genus which Chevreux rightly places in the Aoridae, but in Xeno-
cheiva the terminal uropoda are two-branched.!

Photis longicaudata (Bate and Westw.).
(Text-fig. 12.)
Eiscladus longicaudatus Bate and Westwood, 1862, Vol. L, p. 412 (text-fig.).
Photis longicaudata Stebbing, 1906, p. 608.
Photis longicaudata Walker, 1904, p. 286, pl. vi, fig. 43.
Photis longicaudata Walker, 1909, p. 339.
Photis longicaudata Barnard, 1916, p. 243, pl. 28, fig. 26.
Photis longicaudata Chevreux, 1910, p. 249.
Locality. Middle of lake N.E. } E. of Kalidai. A few small specimens, take in
midwater.

These specimens are small, only about 3mm. in length, and I think they are the
same as those of the same size referred to this speciés by Walker from the west coast
of Ceylon. Barnard has recorded the species from Natal and other localities in South
Africa, and has given a description of his specimens. The Chilka Lake specimens
agree on the whole with Barnard’s description, but have the ocular lobe shorter and
the antennz with fewer joints in the flagellum. The gnathopods (figs. 124, b) are
slender and agree rather with the figure given by Walker than with that given hy
Barnard, there being no sign of the “blunt nodiform tooth just below the apex of the
emargination on the inner surface of the palm” in the second gnathopod ; the carpus
in the second gnathopod is produced into a narrow process extending nearly half way
along the hind margin of the propod, being apparently considerably longer and
narrower then in Walker’s specimens. The uropods in the small Chilka Lake speci-
mens have the branches almost free from setae.

1'T do not feel confident that Grandidierella megnae and G. gilesi can be retained in the same
genus, but I am not attempting at the present time to discuss the \?alidity»or the affinities of the genus
Grandidierella. The species Hansenella longicornis, for which Chevreux established the genus Hanse-
nella in 1909, presents many resemblances in its appendages to Grdndidierella megnae. Chevreux says
that Hansenella is very close to Microdeutopus and it has the third uropod two branched as in the
genus, but in Hansenella the first gnathopoda of the female have quite the same aspect as the corres-
ponding appendages in the males of Microdeutopus and of Grandidierella.
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In recording his specimens of Photis longicaudata from Ceylon Walker stated
that they were remarkably variable and it was a question whether that species should
not be merged with others in the oldest

recorded form, P. reinhardi Kroyer. At
the same time he described a new species,
P. longimanus, characterised mainly by the
short stout second gnathopod and the
structure of its carpal joint and the oval
lobe arising from it. ILater on Stebhing
described a new species P. dolichommata
from the east coast of Australia which
appears to be closely related, but is dis-
tinguished by the greater length of the \
ocular lobes and by the more numerously 124 \7;)\
jointed flagella of the antennz and .the
setose furniture of the limbs, etc. Bar-
nard has since recorded P. longimanus
Walker from Durban Bay, South Africa, F16. 12.-=Photis longicandata.

) . ) a. Second gnathopod of male.
but has pomt?d out various characters in b. Second gnathopod of female.
which his specimen differed from Walker’s -
description, describing also a form he considers to be an immature male which
shows characters nearer to those of Walker’s specimens. But for this intermediate
form Barnard says that he would have felt bound to make a new species of his
other Durban specimens. Barnard also records P. dolichommata Stebbing from
Cape St. Blaize, South Africa.

It seems likely from these facts that in the genus Photis we are dealing with
forms that are very variable and that as new specimens are found, it will be increas-
ingly difficult to divide them into separate species.

The species P. longicandata as understood above is widely distributed in the North
Atlantic, Mediterranean, Indian Ocean and at South Africa.

12 b.

Corophium triaeonyx Stebbing.

Corophium triaeonyx Stebbing, 1904, p. 25. pl. ba.

Locality. Manikpatna, 16-ix-13, 4ft. Tubicolous Amphipoda from oyster shell.”
Several specimens.

These specimens undoubtedly belong to Stebbing’s species from Ceylon. They
agree well with his description and figures and also with a co-type that Mr. Stebbing
has been good enough to send me. In the male the second antennz agree closely
with that of C. crassicorne Bruz., a species which is common in Europe, etc. It is
doubtful whether C. friaeonyx is more than a local variety of C. crassicorne, but the
third uropods are considerably narrower than in the latter species.

Walker (1904, p. 294) has recorded C. crassicorne Bruz. from Perija Paar Kerrai,
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Ceylon, remarking that the only difference observed between his specimens and the
Furopean form was that there are two spines on the third joint of the lower antennee
in the female instead of one. Later on he recorded the same species from Suez with-
out comment; the name was printed in the text as C. bonnellii M.-Edwards (1909,
p. 343) but has been corrected to C. crassicorne Bruz. in the author’s handwriting ia
the separate copy he was good enough to send me. C. crassicorne Bruz. also occurs
in New Zealand.

[Only found on oyster shells in the beds at Manikpatna in the outer channel
of the lake. It inhabits small tubes made of fragments of filamentous algae agglu-
tinated together. N. A4.]
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ON A LARVAIL CESTODE FROM THE UMBRELLA OF A JEILY-FISH.
By T. SOUTHWELL.

Dr. Annandale, Director of the Zoological Survey of India, has been kind enough
to place at my disposal a number of parasites obtained from the umbrella of a Rhi-
zostomous medusa (.Acromitus rabanchati) collected from near Barkuda Island in Lake
Chilka on August 21st, 1920.

I had previously seen these parasites during inspections made of the fish fauna
in the Chilka Lake, but no opportunity occurred of examining them carefully. The
material was contained in three phials, preserved respectively in corrosive acetic,
formalin and absolute alcohol. All the material was in excellent condition, that
preserved in corrosive acetic being by far the best, and that preserved in absolute
alcohol the least satisfactory of the three.

Technigue.—Seven specimens were stained for two days in very dilute acetic-
alum-carmine. Four of these were mounted whole, two were serially sectioned
transversely, and one serially sectioned longitudinally.

Two unstained specimens were sectioned as above and afterwards stained with
hsematoxylin and eosin. Two unstained specimens were mounted whole.

Structural Details.—The larvae are cylindrical, with broad rounded extremities, and
they measure from 2 mm. to 2.5 mm. long; the diameter is 340, (figs. ¢ and b).
They lie in cavities in the host, but are not surrounded by a definite adventitious cyst,
although there is a slightly marked condensation of host-tissue round them.

Both fresh and preserved specimens have a milky-white colour and can be seen
easily ‘with the naked eye, especially in the fresh condition. The larva is solid and
is covered with a definite cuticle. There is a very definite sub-cuticular tissue made
up of a series of small spindle-shaped cells, closely packed together, the nuclei of
which stain deeply (fig. ¢). Internally the larva consists of a stroma framework
enclosing a few large cells which in cross section measure about 38, by 25.. Their
antero-poster.or length was not determined.

These cells are at first granular, but, later on, calcareous corpuscles develop
within them and gradually fill the cell. Eventually the calcareous corpuscles (which
are very large and numerous) become free, and the cells which secreted them are no
longer visible, being replaced by others apparently from the sub-cuticular layer.

The anterior extremity is marked by a deep pit, lined with extremely small
spinules. The base of this pit is thickened, the thickened area consisting of very
numerous small elongated cells with well defined nuclei. As in other Cestoda the
head develops from the base of this pit. In our specimens development had not
proceeded beyond the formation of this pit and no trace of the head was to be seen.
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The differences noted in the specimens were confined to the size and shape of the pit.
In one or two specimens a constriction appeared immediately behind the anlage of
the head, separating the worm into two parts (fig. a).

Remarks.—There can be no doubt that the parasites are Plerocercoid larvae. It
is impossible to identify or classify them at this stage of their development.

@ b.

TEXT-FIGURE. I.—Plerocercoid larva from A4cromitus rabanchatu.
a. Qutliue of a larva showing construction behind the head x 69.
b. Entire worm in optical section x 6g.
¢. Oblique section through anterjor region of larva x 143.

As far as I am aware, no Cestode larvae have been recorded previously from
animals so low in the zoological scale as Medusae.

It would appear probable that the chances of these larvae becoming adult worms
are practically nil, for I know of no animal which feeds on jelly-fish. We may thus
regard their occurrence in Medusae as representing a cul-de-sac in their life-history.
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POLYCHAETA.

By ROWLAND SOUTHERN.

INTRODUCTION.

It was considered advisable, whilst describing the Polychaeta from the Chilka
Lake, to examine also those species of the group in the Indian Museum which, at
various localities in India, had been found in water which was either fresh or periodi-
cally mixed with fresh water, or in other words was not distinctively marine. The
collection contains very few species which spend their whole lives in fresh water.
The majority live either in brackish water of low salinity, or belong to the “Eury-
haline "’ group. The latter term was first used by Moebius to designate those species
which can live in water the salinity of which varies between wide limits. In Europe
very few species of Polychaeta can tolerate marked changes in the salinity of the sea-
water and fewer still can reproduce under such conditions, but in India, judging from
the list of species dealt with in the present paper which is obviously far from ex-
haustive, they are relatively far more numerous. This adaptation may be correlated
with the sharp division of the climate into wet and dry seasons, whereby the littoral
region is periodically flooded with water of low salinity, especially in bays and
estuaries.

From the whole of India only two species of Polychaeta have been recorded
from fresh or brackish water. These are Matla bengalensis Stephenson (1908,
P. 39 and 1910, p. 82) and Spio bengalensis Willey (1908, p. 389) both from brackish
pools at Port Canning, Lower Bengal. Matla bengalensts is based on juvenile speci-
mens of a Capitellid, and neither it nor Spio bengalensis were represented in the
present collection. Records of littoral marine Polychaeta from Indian shores are
practically absent. A number of species have been recorded from Ceylon by
Schmarda, Grube, Michaelsen, and Willey. It is therefore not surprising that almost
all the species in the present paper are new to science, especially when one remem-
bers the peculiar nature of the habitat in which they have been found. Many of the
species of Polychaeta known from the Indian Ocean and South Pacific have been very
imperfectly described and inadequately figured, judged by modern standards. Any
specimens now referred to such species would be involved in a cloud of uncertainty,
and it seems preferable, where there is any doubt, to ignore them uutil they have
bheen redescribed from trustworthy material.

1,IST OF SPECIES.

Ancistrosyllis constricta, sp. nov. Chilka Lake.
Lycastis indica, sp. nov. Gangetic Delta ; Cochin Backwater.
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Tylonereis fauveli, sp. nov. Chilka Lake.

Nereis (Nerveis) chilkaénsis, sp. nov. Chilka Lake.

Nereis (N.) glandicincta, sp. nov. Gangetic Delta.

Nereis (N.) reducta, sp. nov. Chilka Lake.

Perinerers marjorii, sp. nov. Chilka Lake.

Dendronereis aestuarina, sp. nov. Gangetic Delta.
Dendronereides hetevopoda, gen. et sp. nov. Gangetic Delta.
Nephthys polybranchia, sp. nov. Chilka Lake.

Nephthys oligobranchia, sp. nov. Cochin Backwater ; Chilka Lake.
Diopatra variabilis, sp. nov. Chilka Lake.

Marphysa gravelyi, sp. nov. Chilka Lake.

Lumbriconereis polydesma, sp. nov. Chilka Lake.
Lumbriconereis simplex, sp. nov. Chilka Lake.

Glycera alba, Rathke, var. cochinensis, var. nov. Cochin Backwater.
Glycinde oligodon, sp. nov. Chilka Lake.

Scoloplos marsupialis, sp. nov. Chilka Lake.

Polydora hornelli, Willey. Chilka Lake.

Polydora (Carazzia) kempi, sp. nov. Gangetic Delta.
Myriochele picta, sp. nov. Chilka Lake.

Heteromastus simulis, sp. nov. Chilka Lake.

Barantolla sculpta, gen. et sp. nov. Gangetic Delta.
Mastobranchus indicus, sp. nov. Gangetic Delta.
Euclymene annandaler, sp. nov. Chilka Lake.

Sternaspis costata, Marenzeller. Chilka Lake.

Potamilla leptochaeta, sp. nov. Gangetic Delta.

Laonome indica, sp. nov. Chilka Lake.

Fabricia (Manayunkia) spongicola, sp. nov. Chilka Lake.
Ficopomatus macrodon, gen. et sp. nov. Cochin Backwater.

The species represented in the collection fall naturally into three geographical
groups, viz. (1) those living in the Gangetic Delta and in the neighbourhood of Cal-
cutta, (2) those collected in the Cochin Backwater, near Ernakulam, on the south-
west coast of the Madras Presidency, and (3) those collected in the Chilka Lake.

1. THE GANGETIC DELTA.

Specimens were collected at the following localities :—-
Barantolla. In brackish pools and salt lakes.
Chingrighatta. 1In a canal of slightly brackish water.
Durgapur. In a canal of slightly brackish water.
Beliaghatta Canal. Water slightly brackish.
Garia. Pools of slightly brackish water.
Dhappa. Salt lake and adjacent ditches of brackish water.

All these places are within 10 miles of Calcutta. The salinity of the water is
very variable, but never high, probably never exceeding sp. gr. 1015 at 15°C.
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The Sunderbans. In a pool of brackish water inside the protection em-
bankment of a clearing high up the Munda River. Vide p. 6o2.
Port Canning. The variation in the salinity of the ponds at Port Canning

is very great, ranging from ¢'82 to 2288 parts per thousand of saline
residue.

The following species were collected in the Gangetic Delta :--

Lycastis indica, sp. nov. Beliaghatta Canal ; Garia.
Nerets glandicincta, sp nov. Barantolla ; Garia; Dhappa.
Dendronerets aestuarina, sp. nov. Sunderbans.
Dendronercides heteropoda, gen. et sp. nov. Barantolla.
Polydora (Carazzia) kempi, sp. nov. Chingrighatta Canal.
Barantolla sculpta, gen. et sp. nov. Barantolla.
Mastobranchus indicus, sp. nov. DBarantolla.

Potamilla leptochaeta, sp. nov. Port Canning.

In addition, Matla bengalensis Stephenson, and Spio bengalensis Willey, have
been recorded from Port Canning.

2. THE COCHIN BACKWATER.

Collections were made in the Cochin Backwater near Ernakulam, on the south-
west coast of the Madras Presidency. These backwaters are part of a system con-
nected both with the sea and with large freshwater lakes. The salinity is probably
very variable, according to the season of the year, but precise information is not
available.

The following species occur here :-—

Lycastis indica, sp. nov. Glycera alba, Rathke, var. cochinensis,
Nephthys  oligobranchia, sp. var. nov.
nov. Ficopomatus macrodon, gen. et sp. nov.

3. THE CHILKA LAKE.

The following species were obtained here :—

Ancistrosyllis constricta, sp. nov. Lumbriconerers simplex, sp. nov.
Tylonereis fauveli, sp. nov. Glvcinde oligodon, sp. nov.
Nerers chilkaensis, sp. nov. Scoloplos marsupralis, sp. nov.
Nereis reducta, sp. nov. Polydora hornelli, Willey.
Perinereis marjorii, sp. nov. Myriochele picta, sp. nov.
Nephthvs polvbranchia, sp. nov. Heteromastus similis, sp. nov.
Nephthys oligobranchia, sp. nov. Euclymenc annandaler, sp. nov.
Diopatra variabilis, sp. nov. Sternaspis costata, Marenzeller.
Marphysa gravelvi, sp. nov. Laonome indica, sp. nov.
Lumbriconereis  polvdesma, sp. Fabricia spongicola, sp. nov.
nov.

No species is common to the three districts. Lycastis indica was found in the
Gangetic Delta and the Cochin Backwater, whilst Nephthys oligobranchia was found
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in the Chilka Iake and the Cochin Backwater. So few species were found in the
latter locality that it may be left out of further consideration. Asregards the Chilka
Lake and the Gangetic Delta, in the almost complete absence of any knowledge of
the species comprising the Polychaete fauna of the Indian littoral, it is quite impos-
sible to reach any reliable conclusions as to whether the species here described are
peculiar to, or specially adapted to survive in the euryhaline conditions in which they
occur. Nevertheless, certain opinions which I have formed may be stated for what
they are worth. The collection of species from the Chilka Lake has a typically
marine facies. It probably represents an impoverished remnant of the Polychaete
fauna which inhabited the open bay before the present lake was almost completely
cut off from the sea by the spit of sand which forms its eastern boundary (vide
Annandale and Kemp, 1915, p. 5). How far the species living in the Chilka Lake have
been differentiated from their relations still probably living in the adjacent open
sea, in order to fit themselves for the altered environment, cannot at present be
stated, but the changes have probably not been great. It seems likely that only
those species survived which already had the capacity to withstand great variations
of salinity. This point receives further consideration below (p. 571).

The group of species found in the Gangetic Delta conveys the impression, in a
rather vague manner, of having undergone greater modification than the Chilka Lake
group. The eight species found here are all new to science, and two of them belong
to genera previously undescribed. All the species possess branchiae, or analogous
organs for performing the function of respiration. Six of the species belong to genera
which have seldom or never been found before. Speculations of this nature, however,
will have greater claims to validity when the whole fauna of the two areas is taken
into consideration. In other groups of animals, the species common to the Chilka
Lake and the-Gangetic Delta are more numerous (Annandale and Kemp, 1915, p. 15).

DISTRIBUTION OF POLYCHAETA IN THE CHILKA I,AKE.

For a full account of the conditions, topographical and hydrographical, prevail-
ing in the Chilka Lake, reference must be made to the account given by Annandale
and Kemp (1915, p. 1). For our purposes, a very brief description will suffice. The
Chilka Lake is on the east coast of India, and is connected by a very narrow opening
with the Bay of Bengal. It lies mostly in Orissa, but the southern extremity extends
into the Madras Presidency. It is about jo miles long, the greatest breadth is 121
miles, and it occupies an area of about 350 square miles. It is divisible into two well-
defined areas, where the biological and physical conditions are very different. There
is the main area, a shallow lagoon 4-8 feet deep in the dry season, 10-15 feet in the
wet season. The northern part of the lake is very shallow, and very few Polychaeta
were collected there. The bottom of the lake is predominantly muddy, though on the
shores of some of the islands, and at the south-western extremity there is an admix-
ture of sand. Near the middle of the eastern shore there is a shallow bar leading
into a narrow channel about 12 miles long and a mile wide, which connects the lagoon
with the Bay of Bengal, the outer opening being only several hundred yards wide. The
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channel is separated from the sea by a narrow spit of sand. The inner part of the
chanuel has a bottom of mud and sand, whilst the outer part is clean sand, and has
an extensive oyster bed at Manikpatna. The dominating feature, at anv rate in the
channel, is the great seasonal chauge in the salinity of the water. All th;é main rivers
enter the lake at the northern end. 1In the rainy season an enormous amount of
fresh water enters this part of the lake, and gradually expels the salt water, so that
from the middle of August to the middle of October, the northern half of the lake
and the whole of the channel are occupied by water which is quite fresh. In the
dry season the volume of water in the lake is reduced by evaporation, and salt-
water from the Bay of Bengal enters the channel, and occupies it entirely as far as the
inner entrance to the main area. Here the transition to water only slightly brackish
occurs in a small space, and the main area is filled with water of low salinity. ‘The
southern half of the lake receives no large rivers, and throughout the year contains
water only slightly brackish, varying between the limits sp. gr. 1°001-1°015. The
variation at any particular spot in this part of the lake is not more than ‘010, and is
usually less, or one-third to one-fifth of that in the channel, where the sp. gr. ranges
from 1°000-1°'0270. The level of the water in the lake is 5 or 6 feet higher in the
freshwater season (August to December) than in the salt-water season (December to
August).

The following table shows the distribution of the various species in the lake, the
date of capture (salt or freshwater season), the specific gravity of the water where they
were found, and the extreme observed range of the specific gravity they would have
to endure if they lived there throughout the year. The true range is probably greater,
as the limits represent observations made only in February and March (salt-water
season) and in September (freshwater season) in 1914 (Annandale and Kemp, 1015,
p- 6). The majority of captures at the south-west end of the lake were made during the
salt-water season, but this is largely due to the lower level of the water at that period
rendering it easier to reach the habitat of the various mud- and sand-dwelling species.
In the outer channel the bulk of the records were made in the fresh-water period,
because it was only at that time that the launch used for dredging and trawling,
could cross the shallow bar which separates the main area from the outer channel, at
Mugger-Mukh. These circumstances limit to some extent the conclusions which
might be drawn from the distribution of species as known at present.
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TasLe 1.
SPECIFIC GRAVITY OF WATER.!
Species. Distribution. gzttiu?ef.
At time of Annual range at
capture. place of capture,

Ancistrosyllis constricta 1°'000—I'0I0 1'000—I 027 South and south-west | S. F.2

. shores; outer channel.
Tvlonereis fauveli 1'000—1-0265 1'000—I'027 Outer channel. S.F.
Nereis chilkaénsis 1°002—I'0IT 1°001—1-015 | South of lake. S.F.
Nereis reducta 1000 1°000—1°027 | Outer channel. \ F.
Perinereis marjorit 1°000 1'000—1'02%7 | Outer channel. F.
Nephthys polbranchia . T'00I—I'0II5 1':001—1'015 | South of lake. S.F.
Nephthys oligobranchia i‘ 1°0015—I'0II5 1'00I—I°0I5 South of lake, S. F.
Diopatra variabilis 1°000—TI'0I0 1°000—1'015 | South and north-west of

" lake. S. F.
Marphysa gravely: I'008—I'0115 roor—r10or5  South of lake. S.
Lumbriconereis polydesma I'0IT 1'006—1'015  South of lake. S.
Lumbriconereis simplex I°0II 1-0o6—r1-015 | South of lake. S.
Glycinde oligodon I'000—TI0IT 1 000—1°'026 South of lake : once atin-

ner end of outer channel.| S. F.
Scoloplos marsupialis 1'0264 1'000—I'027 | Outer channel. S.
Polydora hornelli 1000 1'000—I'027 ’ Outer channel, I O
Myriochele picta i 1'005—I'0IC 1'001—1°'015 ' South of lake, | 8. F.
Heteromastus similis . 1:000—1°0261 1'000—1'0265 | Inner end of channel, | S.F.
| near bar. ]

Euclymene annandaler 1°002—I'0II 1'00I—I'015 South of lake. S. F.
Sternaspis costata 1'000 1°000—1'027 | Outer channel. F.
Fabricia spongicola |  I006—1'01I 1'001—1'015 | South of lake. 8. F.
Laonome tndica { 1'009 1°004—1°009 | South of lake. S.

I At 15°C. 2 S =Salt-water season (February—July); F = Preshwater season (September—November).
When the distribution of the species in Table I is studied, two main groups are

easily distinguished. In the first are those species confined to the south end of the

lake, which have to withstand variations in the salinity ranging from 1-00I-1°015, if

spread over the whole area. If very localised in range, the variation may be much
less  The species in this group are :—

Group 1.
Nereis chilkaénsis.
Nephthys polybranchia.
Nephthys oligobranchia.
Marphysa gravely:.
Lumbriconereis polydesma.

Lumbriconerers simplex.
Myriochele picta.
Euclymene annandalei.
Fabricia spongicola.
Laonome indica.

In the second group are those species which have only been found in the Outer
Channel. These are :—

Grour II
Tvilonereis fauvels.

Nereis veducta.
Perinerets marjorii.

Scoloplos marsupialis.
Polydora hornells.
Sternaspis costata.
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There remain four species not included in the above groups. Glveinde oligodon
was found at eleven stations in the southern end of the lake, and at one station in the
inner part of the Channel, south of Malosa, so thatit may be considered as essentially
belonging to Group I.  Heteromastus similis was taken at three stations between
Nalbano and Barhampur, that is to say, near the inner entrance to the lake. It is
thus intermediate in distribution between the two groups, and probably likes the
bottom of muddy sand which occurs there. Diopatra variabilis was found at eight
station in the south end of the lake, twice near the middle, and once at the north-
west coruer, off Kalapara Ghat, so that it probably belongs to Group I.  Ancistrosyllis
constricta was taken four times at the south end of the lake, and twice in the Outer
Channel during the freshwater season, though it probably lives there the whole year
round. Of all the Polychaetes in the lake, this is the species which can endure the
greatest range of conditions. A more complete knowledge of the distribution of the
species in the lake might cause some changes in this grouping, though probably not
to a great extent. The species in'Group II have to endure much greater variations
in the salinity of the water than those in Group I. It would, however, be rash to
claim that the salinity is the determining factor. The species found in the Outer
Channel are sand-loving forms, whilst those in the lake are chiefly mud-loving,
though some of them live in sponges, etc. The faunistic boundaries are probably two
in number, one lying close to the inner entrance of the lake near Barhampur, and
limiting the inward range of the sand-loving euryhaline species of the OQuter Channel ;
the other lying in the area roughly bounded by Patsahanipur—Nalbano—Parikudh
—XKalidai Id.—Barkul Point, and cutting off; in the south end of the lake, the mud-
loving species living in water of low, but not greatly varying salinity. There is not
yet sufficient evidence to decide whether the determining factor is the salinity of the
water or the nature of the bottom.

Annandale (1915, p. 7) has stated, with reference to the Chilka Lake fauna, that
‘““the great majority of what we may call the permanent residents are, for the reasons
that I have already given you, very ordinary in appearance. There is an absence
both of brilliant colours and of colouration specially in a high degree adapted for
concealment. There is a lack of bizarre form, and the majority of the animals are
not modified structurally to a visible extent.”” Our complete ignorance of the littoral
Polychaeta of the Bay of Bengal prevents any analogous statements being made here.
To anyone accustomed to examining the Polychaeta of the European coasts, a collec-
tion which, out of 17 genera, contains representatives of Awncistrosylirs, Tylonerers,
Glycinde, Myriochele, Heteromastus, Sternaspis, Laonome, and Manayunkia, cannot be
considered as ordinary in appearance. This impression is also greatly strengthened
if the species from the Gangetic Delta are added, though it might be dissipated by a
knowledge of the species in the adjacent sea.

It may be stated generally that the species in Group I are adapted for life in waters
of low, but not very variable salinity, and the majority of them prefer a muddy bot-
tom. The species in Group II can live in water ranging in salinity from quite fresh to
normal sea-water of the Bay of Bengal, and they seem to prefer a sandy bottom.
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SEXUAL MATURITY.

In an environment like that of the Chilka Lake it may well be that some species
are able to live throughout the later larval and adult periods of their life, without
being able to reproduce there (Annandale and Kemp, 1916, p. 337). Free-swimming
adults and larvae, or eggs, may be periodically carried into the lake by favourable
winds, currents and tides, to places which are suitable for their further growth.
This is much more probable in the case of those species which live in the Outer
Channel than in those which occupy the main area of the lake. Such a sterile migra-
tion is much more probable in the case of mobile animals like the fishes and
Crustacea than in such a relatively sedentary group as the Polychaeta. Of the 20
species found in the lake, 8 contained genital products more or less mature, the species
Nereis chilkaénsis being represented by the Heteronereis in all stages of maturity.
A number of quite small and immature individuals of several species were also collec-
ted. Probably the majority of the Polychaeta, if not all, are permanent residents.
The subject is worthy of further investigation.

HaBrraT oF THE CHILKA LLAKE POILYCHAETA.
Five types of habitat may be provisionally distinguished. Information on this
stubject is very defective, and the scheme may be greatly modified by furthe. obsez-

vations.
Species found mainly or wholly on a muddy bottom.

Ancistrosyllis constricta. Lumbriconereis simplex.
Nephthys polvbranchia. Glycinde oligodon.
Nephthys oligobranchia. Myriochele picta.
Diopatra variabilis. Euclymene annandales.
Mavphysa gravely:. Laonome indica.

Species found mainly or wholly on a sandy bottom.
Tylonereis fauvels. Lumbriconereis polydesma (?).
Neveis chilkaénsis (?). Scoloplos marsupialis.
Neveis veducta. Sternaspis costata.

In the case of the two species queried, the distribution in the lake would lead
one to expect a muddy habitat, though the labels attached indicate sand.

Species found on the oyster bed at Manikpatna in the Outer Channel.

Ancistrosyllis constricta (on one occasion).
Pevinerers marjoris. Polydora hornells.
The last named only is a true shell-borer ; the two former species probably only
take shelter amongst the oysters.
Species living in sponges (Spongilla and Laxosuberites).
Nereis chilkaénsis. ‘ Fabricia spongicola.

Species living amongst weeds.
Nereis chilkaénsis. Fabricia spongicola.
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DIAGRAMMATIC REPRESENTATION OF THE PARAPODIA.

An effort has been made, by means of diagrammatic text-figures, to give a more
precise idea of the structure of the parapodium, and the distribution of the various
types of setae, than is possible in the usual method of illustration. In the latter,
the foot—the horizontal axis of which is at right angle to the main axis of the trunk
—is shown either from the anterior or posterior point of view. The text-figures now
endeavour to represent the foot diagrammatically as seen from the side, that is to
say, when looking at the distal end of the various lobes. The observer is supposed
to be looking at the parapodium on the right side of the specimen, so that the ante-
rior face of the parapodiumn is on the right, facing the head, and the posterior face on
the left, facing the tail. Further details are given on p. 576 and text-fig. T.

MATERIAL NOT FIT FOR IDENTIFICATION.

For various reasons a small number of specimens in the collection were not iden-
tified. They were either too immature, or too imperfect, or (in one case) the preserv-
ing fluid had evaporated and the specimens had shrivelled up. They furnished
sufficient evidence, however, to prove the presence in fresh or brackish water, of a
number of additional species not described in the present report. Of special interest
was a tube of dried specimens from a canal of slightly brackish water at Durgapur,
near Calcutta, containing species of the genera Perincreis, Lepidonotus and Phyllodoce,
the two latter belonging to families not otherwise represented, whilst the Perinereis
sp. was distinct from P. marjorii of the Chilka Lake.

Family HESIONIDAE.
Ancistrosyllis constricta, sp. nov.
(Plate XIX, figs. 1a-1G.)
This species, of which many individuals were taken, was found only in the Chilka

Lake.

The general appearance of the body is very characteristic. The greatest width
is at the anterior end, the peristomial segment being the widest. The body narrows
rapidly as far as the jth setigerous segment, this anterior region enclosing the large
thick-walled pharynx, which causes it to be circular in section. The body then
becomes flat, and on account of the greater size and length of the parapodia, it seems
to increase considerably in width, but in reality the trunk, after a slight increase,
remains the same width for some distance, and then gradually tapers towards the
tail. The body has thus a distinct neck, or waist, and hence the specific name.
Towards the posterior end the ventral surface becomes rather more convex, and the
feet appear to be on the dorso-lateral surface.

The peristomium and three anterior setigerous segments (fig. 1a) are longer
than the succeeding ones, and are only separated from each other externally by very
indistinct grooves.

In the largest individuals the posterior region is absent. A fragment, 23 mm.
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long, had 120 setigerous segments. Amnother fragment, full of sperm, was 16 mm. long,
with 65 setigerous segments, and was rather stouter than the other immature speci-
mens. A complete individual 19 mm. long had 105 setigerous segments.

The head (fig. 1a) bears in front two flattened palps, fused in the median line
where they are very thin and transparent. The front margin is concave. FEach palp
has a small terminal joint. The postero-lateral angles, where the head is widest, are
rounded and indented. The posterior border is concealed beneath the very thin pro-
jecting margin of the peristomium. There are three tentacles, the median, which is
nearly twice as long as the laterals, being slightly in front of them. The lateral ten-
tacles project a little beyond the palps.

As in A. robusta, Ehlers, the entrance to the pharynx is guarded by large pear-
shaped papillae, 14 in number. In A. robusta there are 16 of them. When the pro-
boscis is fully extruded, the mouth is a vertical slit, but when retracted the mouth is
large and gaping, bounded behind by the much folded lower lip, in front and at the
sides by the folded and flattened palps. No jaws are present. In the dorsal median
line the projecting collar of the peristomium is fused with the head, and only sepa-
rated from it by a faint groove. At the sides of the head, and in front of the tenta-
cular cirri, the peristomium has two forwardly projecting rounded lobes. There are
two pairs of tentacular cirri placed near the front of the peristomium. The dorsal
pair are about one quarter longer than the ventral pair, and all have filiform tips and
swollen bases. Neither setigerous lobes, setae, nor spines are present.

The succeeding segment bears the first pair of parapodia. They are distinguished
from the remaining feet by the very long and tapering dorsal cirri (fig. 1B), which
doubtless function as tentacular cirri, and are as long as the median tentacle. The
ventral cirrus is clavate, less than one-third as long as the dorsal cirrus. The seti-
gerous lobe is pointed at the tip, where the spine terminates. Two rows of simple
capillary setae lie obliquely above and below the spine. The anterior setae in each
row are short, strongly curved, and coarsely serrated (fig. 1¥). The posterior setae
are three times as long, gently curved and very slender, the upper edge being smooth
and very thin. There is a gradual transition from one extreme to the other, and the
two groups, above and below the spine, are similar. The dorsal division of the foot
is repfesented by a single short and very slender spine, which pierces the base of the
dorsal cirrus.

The second foot (fig. 1¢) is very minute. The clavate dorsal cirrus projects be-
yond the conical setigerous lobe, and there is no ventral cirrus, a rather remarkable
feature. The dorsal spine is very small. In each group of setae there are six or
seven with coarse teeth, two with short teeth, and three or four smooth setae. The
next few feet increase till the normal size is attained. The setae increase in numbers,
and there are very few intermediate between the coarsely serrate and the smooth
forms, except as regards length. One of these intermediate forms is shown in fig. 1G.
Some of the long posterior setae show minute serrations, and this is probably the
original condition, the smooth ones having lost their teeth by abrasion, as the edge
of the seta on which they occur is very thin. In the jth foot the dorsal spine is
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small and straight, just reaching the base of the dorsal cirrus. In the 5th foot it is
much longer, passing into the cirrus, but not piercing the epidermis. In the 1oth
foot all the setae show at least traces of serrations, and the anterior setae have longer
teeth than those in the example figured from the 1st foot. In the 20th foot the dor-
sal spine is curved at the tip, but still completely embedded in the foot. ‘There are
two minute papillae on the base of the dorsal cirrus. The setae in the upper group
are longer than those in the lower group, and the number of coarsely serrate setae is
relatively less.

-Between the 3oth and joth feet a stout sickle-shaped seta appears in the dorsal
division (fig. 1p). It is in addition to the dorsal spine, which still persists, thin and
curved, and does not pierce the epidermis. Ehlers (1908, p. 60) says that in 4. robusta,
the stout sickle-shaped seta replaces the slender spine. The sickle-shaped seta tapers
gradually towards the tip, which pierces the skin, and there is no nodulus such as
MacIntosh shows in 4. groenlandica (1877, pl. 65, fig. 3). Behind it are a few small
conical papillae on the base of the dorsal cirrus.

The succeeding feet do not show much change. In the posterior 27 feet of the
specimen examined the spine and hook of the dorsal division are joined by a slender
capillary seta (fig. 1E) which pierces the skin. The spine tapers very rapidly near
the curved tip. The papillae on the base of the dorsal cirrus are larger and more
numerous than in the anterior and middle feet, and the setigerous lobe is shorter and
more rounded. The anus is terminal, and the anal segment bears two slender ventro-
lateral cirri, equal in length to the last six segments.

A specimen with the body-cavity full of ripe sperm was found in September, in
the Outer Channel, during the freshwater season.

This species greatly resembles in many respects the A. robusta, Ehlers (1908,
p.59), found at Great Fish Bay, S.W. Africa, but differs in the following characters: —
(1) the shape of the body; (2) the palps are fused almost throughout their length,
and are flat, not cylindrical ; (3) the 1st foot has a well-developed setigerous lobe,
and the dorsal cirrus is 34 times as long as the ventral cirrus. In A. robusta the seti-
gerous lobe is small, and the dorsal cirrus twice as long as the ventral; (4) the papil-
lae on the base of the dorsal cirrus, and the dorsal capillary seta of the posterior
feet were not observed by Ehlers in 4. robusta ; (5) the proboscis has 14 papillae,
that of 4. robusta 16 ; (6) the absence of the ventral cirrus of the second pair of feet
is not mentioned by Ehlers nor MacIntosh.

The 4. groenlandica of MacIntosh (1877, p.502), dredged in 410 fathoms in Davis
Strait, is very different from A. constricta or A. robusta, but in several characters of
the feet it shows the greater affinities with the former species. The setigerous lobe
and dorsal and ventral cirri bear many small cylindrical papillae. More important,
however, is the presence in the dorsal division, together with the stout sickle-shaped
seta, of a slender bristle, generally enclosed in the tissues. According to Ehlers the
sickle-shaped seta is a modified aciculum, which, in 4. robusta, has replaced the
simple curved spine of the anterior segments, and he does not regard the presence of
both forms in the same foot in 4. groenlandica as affecting this theory. It is clear,
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however, in 4. constricta, that the slender curved aciculum is present in all the feet,
and that the sickle-shaped seta is an addition in the middle and posterior segments, in
the latter of which it is accompanied by a slender capillary seta. It is extremely
probable, therefore, that the sickle-shaped seta is a modified dorsal seta, and not an
aciculum.

The A. albini of Langerhans (1881, p.107) is quite distinct from any of these
species, if, indeed, it is a true 4ncistrosyllis at all.

Habitat.—This species was found on six occasions in the Chilka Lake. Twice it
was taken in the outer channel three times near the southern extremity of the lake
and once off Balugaon.

On one occasion it was found in crevices of oyster shells at Manikpatna, but
usually it occurred on a muddy bottom in a few feet of water, and once it was taken
on a sandy bottom south of Mahosa.

The salinity of the water varied from 1-000-1'015, but the occurrence in the
nuter channel at Manikpatna in oyster shells suggests that it can survive the salt-
water season when the gravity is as high as 1°026.

Family NEREIDAE.

The wide variation usually to be observed in the structure of the parapodia from
various parts of the same specimen of Nereis necessitates a very close examination-
The difficulty of adequately representing the structure of the foot by the usual method
of illustrating the anterior and posterior aspects led to an attempt to depict it dia-
grammatically from the terminal aspect. In text-fig. 1, a typical foot from the right
side ‘of a specimen of Nereis pelagica, 1,. is shown from the anterior (A) and the
posterior (B) points of view and C is a diagram representing the same foot as it would
appear if examined from the terminal aspect. The arrangement of the various lobes
and different types of setae is.obscure in A and B, but is clearly shown in C. The
position of the setae and their differing structure are indicated by the use of various
symbols.

The posterior side of the foot is on the left of the vertical axis and the anterior
on the right. Thus the diagram represents the foot as it would appear if looked at
in situ on the right side of the worm, with the head to the right and the tail to the
left.

Complete uniformity has not yet been attained in the nomenclature of the various
lobes which constitute the foot of a Nereid and the following explanation of the
terms here used may conduce to this end. There is considerable variation in detail in
the parapodia of the different species of the Nereidae, but the fundamental plan
remains fairly constant. The simplest and most typical form is seen in the sub-
genus Nereis, as represented by Nereis pelagica, I,. (text-figs. 1 a—c). Here the foot
consists of dorsal cirrus @, a ventral cirrus b, and three lobes designated in this
paper the dorsal ligule ¢, the median ligule d, and the ventral ligule ¢. Between the
df)r:ﬁal and median ligules emerge the setae here known as “ the setae of the dorsal
division.””  Where they emerge from the foot, these setae are surrounded by a mem-
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brane, the ** dorsal fillet "' /. Beneath the setae, and embedded in the upper part of the
median ligule, is the dorsal spine 4. The dorsal fillet is attached by its edges to the
median ligule. Between the median and ventral ligules lie the *“ setae of the ventral
division,” enclosed within the ventral fillet g. The latter projects outwards in two
lobes, a larger anterior and a smaller posterior. The ** ventral spine’”’ %k terminates
in the anterior lobe of the fillet.

Three types of setae are most commonly found in the Nereidae, and their position
in the foot is fairly constant, the arrangement in N. pelagica being typical. Homo-
gomph setae with elongate finely-serrated terminal pieces (plate XXT fig. 6K) occur in

TEXT-FI16. 1.—Foot of Nereis pelagica, L.

A. 1oth right foot, front view. B. 10th right foot, posterior view.
C. 10th right foot, diagram.
The lettering is identical in the three figures.
a = dorsal cirrus; b = ventral cirrus; ¢ = dorsal ligule ; d = median ligule; ¢ = ventral ligule ; f = dorsal fillet ; g.
= ventral fillet ; A = dorsal spine ; & = ventral spin.
== Homogomph setae with elougate tips; o = Heterogomph setae with elongate tips; x = Heterogomph setae
with falcate tips.

the dorsal division, and in the upper posterior part of the ventral division. Hetero-
gomph setae with elongate terminal pieces (plate XIX, fig. 2H) occur in the lower
posterior part of the ventral division. Heterogomph setae with short falcate termi-
nal pieces (plate XXI, fig. 7K) occur in two groups on the anterior side of the ventral
division, one group above, and the other below, the spine.

Variations from this typical structure take the form either of reduction of the
number of lobes on the one hand, or on the other of increased complexity due to
branching. The condition of the various genera may be passed in review.

In Lycastis the foot is very simple, consisting only of dorsal and ventral cirri and
the setigerous divisions. This simplicity is probably not primitive, but derived, as
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the dorsal setigerous division is to be found in various stages of reduction. In
Micronereis the foot has not yet been adequately described, but appears to consist of
dorsal and ventral cirri, ligules, and setigerous divisions, the median ligule being
absent.

In Dendroncreis the foot appears to be normal, except that in some anterior
segments the dorsal and ventral fillets project in a large and variable number
of lobes. In Dendronercides the ventral ligule is absent. In some anterior segments
the dorsal ligule is richly branched. In the posterior parapodia only dorsal and
ventral cirri and median ligule are present. In Tylonereis the median ligule is
apparently absent, but it may be represented in the anterior segmerits by the
retractile lobe, and in the posterior segments by the lower lobe of the dorsal setige-
rous division. Ceratocephala, Malmgren, with which I am not acquainted, seems to
be very abnormal. Judging from Malmgren’s figures, it has a dorsal cirrus, a bifid
ventral cirrus, a ventral ligule, dorsal and ventral setigerous divisions, and a lobe
near the dorsal setae, which may be either the dorsal or median ligule. Tylorrhynchus,
Grube, has dorsal and median ligules but no ventral ligule. The remaining genera of
the family, comprising Leptonereis, Leonnates, Nereis, Perinereis, Platynereis, and
Cheilonereis, have parapodia of typical structure.

Lycastis indica, sp. nov.

(Plate XIX, figs. 2a~J, and text-figs. 2 a-d.)

This species was taken in three different localities. It was not found in
the Chilka Lake.

The five specimens from the Beliaghatta Canal are small, and the largest is
incomplete. It is 26 mm. long, and consists of the head and 120 setigerous segments.
Probably the perfect individual had at least 200 segments. The smallest specimen,
8 mm. long, has 40 setigerous segments. The specimen from the Cochin Backwater
differs slightly from the others, and is described below. The specimen selected for
the examination of the feet, from the Beliaghatta Canal, was complete, 16 mm. long,
having 115 setigerous segments.

The dorsum is pale reddish brown in the anterior region, and the pigment
increases in density and redness towards the tail. The ventral surface is colourless
and deeply grooved.

The head is thickly speckled with dark reddish brown pigment, except in the
median groove and the posterior median part, where it is colourless. The bases of
the tentacular cirri are pigmented, the remainder being colourless. The head (fig.
24) is much broader than long, with two short tentacles in front. In the anterior
median region there is a deep groove which widens to form a pit on the middle of the
head. The eyes are on the posterior margin, almost in a straight line, and are pro-
vided with lenses. The palps are short, thick and stumpy, and the tentacular cirri
are also rather short. The jaws are short, with g teeth. The everted proboscis has
neither papillae nor paragnaths.

The buccal segment is rather narrower than the succeeding ones.
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The feet increase in size up to the 7th pair. The two anterior feet differ from
those of most species of the Nereidae in having a dorsal spine present.

The 1st foot (fig. 2B and text-fig. 2¢) has a short stumpy dorsal cirrus, jointed
at the base, and is shorter than the finger-shaped ventral cirrus. The setigerous
lobe is broad and truncated, with a papilliform retractile tip. The dorsal division is
only represented by a black spine. The ventral setae are in two groups, one above
and one below the spine. The upper group, emerging from the front of the foot,
coasists of two setae, one a short falcate heterogomph (fig. 2F), the other a hemigomph
with a long finely serrated terminal piece (fig. 26). The lower group consists of
heterogomphs, the upper posterior one having a long finely serrated terminal piece,
the others short falcate tips.

In the 2nd foot the dorsal cirrus is larger than the ventral. The upper group of
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TrExT-FIG. 2.—Parapodial diagrams of Lycastis indica, sp. nov.
a. 1st foot of specimen from the Beliaghatta Canal.

b. 10th ,, » v ) ’
c. 10th | s . ,, Cochin Backwater.
d. 7oth ,, s . ., Beliaghatta Canal.
= Hemigomph setae with long finely serrated tips; x = Heterogomph setae with falcate tips; — = Hetero-

gomph setae with finely serrated tips; o = Heterogomph setae with coarsely serrated tips.

setae consists of two hemigomphs with long finely serrated tips, and two falcate
heterogomphs. The 3rd foot is similar, the dorsal cirrus being a little larger.

In the 10th foot (fig. 2c and text-fig. 2b) the upper group consists of three
anterior falcate heterogomphs and three posterior hemigomphs with finely serrated
tips. In the lower group the upper posterior seta is a heterogomph with a long tip
which has very coarse serrations on its lower edge (fig. 2i). This has replaced the
finely serrated heterogomph of the anterior segments. Beneath it are 4-7 falcate
heterogomphs. The dorsal cirrus is jointed, with a cylindrical base, and the appa-
rent increase in size of the dorsal cirrus in this and the succeeding segments is due to
the enlargement of the base, which carries the dorsal cirrus at its tip.

In the succeeding feet there is little alteration, except as regards the gradual
enlargement of the base of the dorsal cirrus (figs. 2D, 2 and text-fig. 2d). This
enlargement is greatly accentuated about the 6oth foot. In the posterior segments
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it attains a relatively enormous size, and its length exceeds the width of the body.

It is traversed by three main blood-vessels, which give off numerous capillaries lying
beneath the cuticle. The dorsal spine emerges in a small papilla. In the posterior
feet the spines are only black near the tip. The falcate heterogomphs in the upper
group have rather longer and more spinous tips than those in the lower group.
There may be as many as three heterogomphs with coarsely serrated tips in the
posterior part of the lower group. The setae are fewer in the posterior segments.

The anal segment is button-shaped, with very bright and conspicuous streaks
of reddish brown pigment. The anal cirri are as long as the posterior dorsal tenta-
cular cirri.

The single specimen from the Cochin Backwater is 30 mm. long, consisting of
150 setigerous segments. The head, bases of the tentacular cirri, and anterior dorsum
are bright rusty red in colour. The middle region is reddish brown, and the posterior
region is bright red, especially in the lateral intersegmental areas. The anal seg-
ment is bright reddish brown. The tentacular cirri, feet, and ventral surface are
colourless, except near the tail, where the ventral surface is pale reddish brown.
The colour is due to granular pigment in the skin.

The most striking difference in the feet of this specimen is the presence, with the
dorsal spine of the 10th to about the 60th foot, of a single slender hemigomph with
a long finely serrated tip (fig. 27). The arrangement of the setae in the roth foot is
shown in text-fig. zc. The dorsal seta is guarded by a small fillet.

The specimen from Garia, Lower Bengal, is in bad condition, but resembles this
form in having a single hemigomph in the dorsal division of the foot.

The head is similar in all the specimens, except that the tentacles and tentacular
cirri are shorter in the Cochin specimen. All were immature.

This species is closely related to the Lycastis hawaiiensis, first described by
Johnson (1go3, p. 210) whose specimens were found in a spring near Honolulu, Hawaii.
It was afterwards described by Horst (19og, p. 1), from specimens found in a fresh-
water pond in the Botanical Garden at Buitenzorg, Java. The Lycastis indica differs
from that species, as described by Johnson and Horst, in the following characters :—
(1) the groove in the head ends in a pit, and does not run to the posterior border
(2) the eyes are almost in a line and are provided with lenses. According to Johmn-
son, in the type the external pair are slightly in front of the internal pair, and have
no lenses; (3) in the presence of much reddish brown pigment. Johnson says that
the only pigment present in his specimens was in the yellow tips of the posterior
dorsal tentacular cirri. Horst says: ‘ The body of the preserved worms is quite
colourless, except the underside of the head and of two or three anterior segments,
having a yellowish hue.. .During life the worms appear to be flesh-coloured, due
to the blood of the peripheral vascular system shining through the skin.”” (4) The
arrangement and structure of the setae differ considerably. Neither Johnson nor
Horst mentions the occurrence of the heterogomph setae with the long coarsely
serrated tips. According to Johnson, the setae are in two groups, the group above
the spine consisting of two or three moderately heterogomph setae (similar to the
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hemigomphs shown in fig. 2:), the lower group consisting of a number of falcate
heterogomphs, the lower ones having shorter tips than the upper ones. Horst's
description is substantially similar. ‘I'hus the present species differs from L. hawati-
ensts in having falcate heterogomphs above the spine, and heterogomphs with long
roarsely serrated tips below the spine. Horst found in the dorsal lobe of the 41st
foot of one specimen ‘' a faintly developed setose bristle.”’

In the present state of our knowledge of the genus Lycastis, this form has as
much claim to specific rank as any of the previously described species. Sufficient
attention has not been given to the precise arrangement and structure of the setae.
On the other hand, too much significance has been attached to slight differences in
the arrangement of the eyes.

The following six species of Lycastis, characterised by the great enlargement of
the posterior dorsal cirri, have been described :--

L. brevicornis, Audouin and Milne-Edwards. Noirmoutiers (France). Marine.

L. abiuma, Grube. Desterro, Brazil. Marine.

L. senegalensis, de Saint-Joseph. Marsassoun (100 kilometres from the sea)

Senegal, West Africa. Brackish water.

L. ouanaryensis, Gravier. French Guiana. Marine and freshwater.

L. Geayi, Gravier. French Guiana. Freshwater.

L. hawaiiensis, Johnson. Hawaii and Java. Freshwater.

L. Geay: is sufficiently characterised by the complete absence of falcate setae.
In L. brevicornis, L. abiuma, L. senegalensis, and L. hawaiiensis, the heterogomph
setae with coarsely serrated tips have not been described. There remains L. ouanar-
yessis, which was found both in the sea and in freshwater in French Guiana, on the
north-east coast of South America. The similarities between this species and L. indzca
are very striking. The setae are very similar in arrangement, and the ventral division
of the middle and posterior feet contains heterogomph setae with slender coarsely
serrated tips, exactly as in L. indica. The anterior part of the body is rose coloured,
the posterior green. The very slight distinctions between the two forms are as
follows :—In Gravier's species (1) the longitudinal median groove on the head runs
back to the buccal segment; (2) the eyes are devoid of lenses; (3) the tentacular
cirri are shorter than in L. indica ; (4) the jaws have six teeth, as against nine in L.
sndica ; (5) the dorsal cirri of the posterior segments are longer than in L. indica ;
(6) the dorsal division of the foot contains 2 or 3 setae, and the falcate setae have
tips of rather different shape.

L. tndica is intermediate between L. awaiiensis and L. ouanaryensis as regards
the setae. It agrees with the former in the great reduction of the dorsal division of
the foot, and with the latter in the presence of the coarsely serrated heterogomph
setae.

Habitat. This species was obtained from the three following localities :—

In rotting cocoa-nut shell floating in the Beliaghatta Canal, near Calcutta,
26. viii. 'o9. Water slightly brackish. In the same tube was a specimen of the
freshwater Oligochaete, Branchiura sowerbyi, Beddard.
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Garia, near Calcutta, burrowing in mud.

The Cochin Backwater, near Ernakulam, in the Madras Presidency, September
IQI4.

In the two former localities the salinity of the water is very variable, but never
high, probably never exceeding 1015 at 15°C. The Cochin Backwater has also
water of very variable salinity, but precise information regarding it is not available.
It is part of a system connected both with the sea and with large freshwater lakes.

Tylonereis fauveli, sp. nov.
(Plate XIX, figs. 34-7J, and text-figs. 3a—c.)

Two complete specimens and fragments of four individuals of this species are
available for examination.

The preserved specimens have retained very little pigment. The dorsum is pale
yellowish brown, and the head is faintly marked as shown in fig. 3A. The anal
segment (fig. 3B) is, however, of a conspicuously bright red colour.

The body is slender, and rather more delicate and transparent than is usual in
the Nereidae. Of the two complete specimens, both of which are immature, one is
95 mm. long, composed of 200 segments, the other is 55 mm. long, with 150 fully
formed segments and a number of developing segments at the posterior end. Several
of the fragments apparently belong to larger specimens than either of these.

The head (fig. 3aA) is rounded at the angles, divided into two lobes in front by
a shallow indentation. The width of the posterior part slightly exceeds the length.
The eyes are black, and the posterior pair are larger and closer together than the
anterior pair. All are provided with lenses. The tentacles and palps are normal.
The tentacular cirri are rather short, the anterior dorsal being two-thirds of the length
of the posterior dorsal cirri, and a little longer than the posterior ventral cirri. The
peristomial segment is only a little longer than the succeeding segments, and like
them is grooved in the lateral regions.

The proboscis was not everted in any of the specimens, and its condition could
only be observed by dissection. No horny paragnaths are present, but two large
papillae were seen on the dorsal surface of the basal ring, that is to say, one in each
Group VI. An interrupted row of smaller papillae was seen on the ventral side of
the maxillary ring, in Group IV. None could be seen in Groups V, VII or VIII, but
they may be present, as it is difficult to observe the soft papillae in dissected speci-
mens. The jaws are small and slender, pale except at the tip, with 12 teeth.

The feet increase in size up to the 6th pair. In the 1st and 2nd feet the dorsal
setigerous division is absent.

The 1st foot (fig. 3¢ and text-fig. 34) is relatively small. The dorsal cirrus is
a little longer than the dorsal ligule. The ventral setigerous lobe is somewhat
fusiform, and its base is enveloped on its anterior and ventral sides by a prominent
fillet, which in side view resembles an additional lobe, and gives a bifid appearance
to the setigerous lobe. In T bogoyawlensky Fauvel represents the setigerous lobe as
terminating in three lobes (1911, Pl XIX, fig. 2). The setae are in three groups,
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two anterior, above and below the spine, and a posterior ventral group. They are all
homogomphs, with slender finely serrated terminal pieces, those in the lower anterior
group having shorter tips than the rest. The 2nd foot resembles the 1st, except that
it is a little larger, the lobes are larger, and the setae more numerous.

In the 7th foot (fig. 3D, and text-fig. 3) the dorsal cirrus is relatively smaller.
The dorsal ligule is larger and flatter, pointed at the tip, and filled with glands. The
dorsal setigerous lobe is long and cylindrical, rounded at the tip, and its base is
surrounded by a sheath or fillet, within which it can be retracted by powerful muscles.
It is penetrated almost to the end by
the dorsal spine, the tip of which is
surrounded by a sheath of columnar
cells. There are three to five setae
in the dorsal division. The ventral
setigerous division remains as in the
1st foot, except that the setae are
more numerous, and apparently only
in two groups, and the ventral ligule
is relatively thinner.

The 15th foot differs from the 7th
only in having the dorsal and ventral
cirri somewhat smaller, the dorsal
ligule rather larger and flatter, and
the lobes of the ventral setigerous
division thinner and more elongate.
The dorsal division has four setae, the
ventral division ten in the upper
group, sixteen in the lower group.

At the 22nd foot a slight indenta-
tion appears in the tip of the elon-
gate dorsal setlgerc?us. lobe, and this TEx-FIG. 3. Parapodial diagrams of Tylonereis
gradually deepens till in the 26th or fauweli, sp. nov.
27th foot the bifid condition shown a. 1st foot. b. 7th foot. ¢. 3oth foot.
in ﬁg 3E is attained. In smaller = Homogomph setae with spinose tips.
specimens the change may be com-
plete in the 24th foot. A similar change occurs in T bogoyawlenskyr, but accord-
ing to Fauvel only in the posterior segments, the exact position not being stated.

In the 30th foot (fig. 3&, and text-fig. 3c) the dorsal and ventral cirri and the
ventral ligule are greatly reduced in size. The dorsal ligule is large and long,
pointed at the tip, and full of glands. The dorsal setigerous lobe is deeply bilobed
at the tip, the spine lying between the two lobes. Its tip, enclosed in the gland,
is shown in fig. 3. The dorsal setae, eight in number, lie above the two lobes,
whereas Fauvel says that in T bogoyawlensky: they emerge between the two lobes.
The dorsal setae mnow differ markedly from those in the ventral division. The
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terminal pieces are short, and they taper rapidly to a fine point (fig. 37). The
terminal pieces of the ventral setae are 2-4 times as long, and taper very gradually
to the tip. The space between the ventral ligule and the ventral cirrus has greatly
increased.

The 7oth foot (fig. 36) is smaller, and the setigerous lobes and fillets are reduced
and flattened. The setae in the dorsal division have stouter shafts than those in
the ventral division. In the posterior feet (fig. 3H) the two setigerous divisions
are more widely separated. In the dorsal setigerous lobe the upper lobe is reduced
to a small papilla, but the lower lobe has relatively increased. The ventral fillet is
still very obvious, giving a bifid appearance to the ventral division. The dorsal
setae have longer tips, which taper more gradually than those in the middle region
of the body.

The anal segment (fig. 3B) is bright red in colour. It is button-shaped, and
the anus is round and terminal. The ventral anal cirri are short and slender.

The dorsal setae are all pure homogomphs, but some of the ventral setae show
a tendency towards the hemigomph condition, the enlarged cup-shaped tip of the shaft
baving a process on one side, of variable size.

This species is very closely related to the T bogoyawlensky: described by
Fauvel (1911, p.370) from a single specimen collected in the Persian Gulf,
for which he created the genus Tylomereis. ‘This genus is characterised by the
presence of soft papillae only on the proboscis, by the structure of the dorsal
setigerous division of the feet, and by having setae of one type only. T
bogoyawlensky: differs from the present species chiefly by the trilobed condition of
the ventral setigerous lobe in the anterior feet. Other minor characters
distinguishing the present species are the shape of the head and tentacular cirri, the
red anal segment, the shape of the setae, and the proportions of the various parts of
the feet. The change in the condition of the dorsal setigerous lobe apparently occurs
in a more anterior position in 7" fawuveli. According to Fauvel there is no difference
between the dorsal and ventral setae. A noteworthy character of the two species of
Tylonerets 1s the apparent absence of the median ligule of the foot.  Possibly, how-
ever, it may be represented in the anterior segments by the retractile lobe, and in
the posterior segments by the lower lobe of the dorsal setigerous division.

Habitat.—This species was taken on two occasions, in the Chilka Lake, both times
in the outer channel. It was taken in September, when the water was quite fresh,
and in March, when the specific gravity was 1°0265, showing that it can withstand
the full rigours of the violent seasonal alternation of conditions in the outer channel.

Nereis (Nereis) chilkaensis, sp. nov.
(Plate XXII, figs. 8A-R, and text-figs. 4a—c.)

This species was found in great abundance in the southern half of the Chilka

Lake. It is evidently quite at home there, for both immature and heteronereid stages
were found.
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The largest specimen is 92 mm. long, and has 81 setigerous segments.  Others
are 65, 56 and 44 mm. in length, with 84, 66 and 81 segments,

The dorsum is deeply coloured with purplish brown pigment, dark in front, and
growing paler behind. The ventral surface is colourless. The head (figs. 8a, 8B) is
deeply coloured, with a median pale streak which broadens out between the eyes.
The palps are more faintly coloured. The basal part of the proboscis is tinged with
the purple pigment. The bases only of the tentacular cirri are deeply coloured. The
first few segments have the dorsum pigmented all over, except for a few pale oblique
lateral grooves. Further behind, the pigment forms a definite pattern on each seg-
ment (fig. 8p). The central part becomes paler, leaving a dark band on each side,
separated from the central part by a narrow pale band. The intersegmental areas
are pale. In the anterior segments the base of each foot is pigmented, but in the
middle and posterior regions the feet are colourless. The pigment is not uniformly
diffused, but is more or less granular, especially in the dark lateral bands.

The head (fig. 8a) is considerably narrower in front than it is behind, and the
length is about equal to the greatest width. It projects a little in front between the
tentacles, which are }rd to }th as long as the head. In small specimens the palps are
separated from the head by grooves, but in large specimens these grooves become
indistinct. The palps are large and stout. The eyes, in immature individuals, are
small and dark, equal in size, the anterior pair being a little further apart than
the posterior pair. The tentacular cirri have dark ringed ceratophores. The pos-
terior dorsal pair are much longer than the others, reaching back usually to the mid-
dle of the 6th setigerous segment, in some cases to the 8th and even the 12th seg-
ment. The anterior dorsal tentacular cirri are one-half to two-thirds as long. The
ventral cirri are approximately equal in length, being half the length of the 1st
dorsal cirri. These sizes and proportions are subject to great variations.

The paragnaths have the normal form and arrangement for the subgenus. Those
on the basal ring are longer than those on the maxillary ring. They are arranged as
follows : —

Group I, 6-10, usually 7or 8. Group V, absent.
» 1I, 18-20. ., VI 3-5 usually 4, larger than the
» III, 2634, usually 28. others, in a curved row.
» 1V, 35—41, varying greatly. ,,  VII and VIII, forming a continuous

band in two rows.

The paragnaths of the anterior row in Groups VII and VIII are large; those
forming the posterior row are more numerous and of different sizes.

The jaws are of the usual shape, with eight teeth.

The peristomium (fig. 8B) is nearly twice as broad as the succeeding segments.
In fig. 8a it is crushed by the extruded proboscis.

The feet were examined in a specimen 56 mm. long, having 66 setigerous seg-
ments.

The feet increase in size up to the 6th or 7th.
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The 1st foot (fig. 8k, and text-fig. 4a) contains only the ventral setigerous divi-
sion. The dorsal and ventral cirri are long and slender. The median (?) and ven-
tral ligules are stout and conical. The ventral setigerous region consists of a fillet
forming a dome over the setae. The fillet is produced outwards into two conical
lobes, one in front of, and one behind the setae, and its lower edges are attached to
the ventral ligule. The spine pierces the anterior lobe of the fillet. In some speci-
mens there are two ventral spines. The setae are in three groups, a dorsal group
consisting of a single row with falcate heterogomphs in front, long-tipped (spinose)
homogomphs behind, and two ventral
groups, an anterior group of falcate
heterogomphs, and a posterior group
of spinose heterogomphs. The 2nd
foot is similar. The dorsal division
appears in the 3rd foot.

The 1oth foot (fig. 8F, and text-
fig. 4b) exhibits the normal condi-
tion. The dorsal cirrus is long, great-
ly surpassing the dorsal ligule, but
the ventral cirrus is small. The dor-
sal, median, and ventral ligules are
large, thick, and bluntly rounded,
the dorsal being the largest. In the
dorsal division the fillet has a pro-
minent pointed anterior lobe, and
a smaller rounded posterior one, and
its lower edges are attached to the
median lobe, before and behind the
. L .. spine. The setae are all homogomphs
TEXT-FIG. 4.—Parapodial diagrams of Nereis chilkaén- . .

sis,sp. TIOV. (fig. 8n) with long slender terminal

a. 1st foot.  b. 1oth foot.  c. 50th foot. pieces. The ventral division is as in

= Homogomph setae with long spinous tips; o = Hetero- the first foot.
gomph setae with long spinous tips; x = Heterogomph setae

;Vééhé;l;.g falcate tips ; e = Heterogomph setae with thick shafts In the succeeding feet the lobes

become gradually more elongate and
pointed. The dorsal setigerous lobe decreases in size, and fuses more or less com-
pletelf/ with the median ligule. The dorsal part of the foot, including the median
ligule, increases in size relatively to the ventral part and projects beyond it.

In the soth foot (fig. 8¢ and -text-fig. 4c) the dorsal cirrus is long and
slender, the ventral cirrus small and thin. The dorsal and median ligules are
large and pointed. The dorsal setigerous lobe is represented by a small swelling,
pierced by the spine, on the upper side of the median ligule, and by a small and
indistinct fillet guarding the dorsal setae. The ventral ligule is much smaller.

The ventral fillet, with its two lobes, is as before, and forms an arch above and
below the setae.
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In the 63rd foot the dorsal cirrus is 2! times as long as the dorsal ligule.
The dorsal division is relatively still larger and more prominent than the ventral
division. The upper group of the ventral division consists only of a single thick
falcate heterogomph, the spinose homogomphs having disappeared.

There are four types of setae present in this species, in addition to the
modified setae of the Heteronereid phase. In the dorsal division only homogomphs
with long tapering spinose tips occur (fig. 8N). Inthe ventral division, the anterior setae,
above and below the spine, are falcate heterogomphs (fig. 8). They have moderately
long terminal pieces, smooth at the tip, spinose below. The posterior setae consist
of an upper group of spinose homogomphs, similar to those in the dorsal division,
and a lower group of spinose heterogomphs. Between the 2oth and 30th feet two or
three setae appear in the upper anterior group of falcate heterogomphs of the
ventral division, which have shafts rather thicker than those of the other setae.
In the subsequent feet these setae increase in thickness, but diminish in number, and
in the last few feet, as already stated, the upper ventral group is represented only
by a single falcate seta with a shaft three times as thick as that of the normal type
of seta. The terminal piece is relatively shorter, with only a few strong spines on the
edge (fig. 8Q). The shafts of the falcate setae of the lower group also increase in
thickness in the posterior feet, but not to the same extent.

There is considerable variation in this species. In some individuals the tentacu-
lar cirri and dorsal cirri are much longer than usual (fig. 8B).

The terminal pieces of the very thick ventral falcate setae have sometimes only
three or four spiues, and rounded tips, as in fig. 89, but in other specimens they 'may
have ten or twelve spines, and pointed tips. This character doubtless depends on
the amount of wear they have undergone. The eyes vary considerably in size, as do
the paragnaths, and the intensity of the epidermal pigment. Some or all of these
characters may be associated with approaching change to the Heteronereid condition.

Three specimens of this species were taken which had, in varying degrees, assum-
ed the Heteronereid condition. The more advanced of the two female specimens was
selected for examination. It is 40 mm. long, with 63 setigerous segments. The
colour of the dorsum is much deeper than that of the immature individuals, and the
eyes are much larger, but not connate. The paragnaths on the basal segment of the
proboscis are larger than usual. The anterior 18 pairs of feet show no change. In
the 1gth foot the ventral cirrus shows indications of a small ventral lobe near the
base. The z2oth foot has a few of the characteristic swimming setae in both divisions
of the foot, and the basal lobe of the ventral cirrus is well developed. The setigerous
lobes and their fillets are enlarged.

In the 25th foot (fig. 87) the dorsal cirrus remains unchanged. The ventral cir-
rus has a large ventral and a small dorsal wing near the base. The three ligules are
elongate and pointed. The two lobes of the ventra! setigerous division are enlarged
and flattened, and the posterior one has two flat wings. The setae are mostly of the
natatory type, but a few of the old setae remain. In the 3oth foot the flattening of
the various lobes is more obvious. In the goth foot (fig. 8k) the dorsal cirrus has a
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small flat wing above its base, and the wings of the ventral cirrus are larger. The
posterior lobe of the dorsal fillet is greatly enlarged, displacing by its growth the
median ligule. The ventral setigerous lobes are also greatly enlarged and flattened,
and the ventral ligule is directed downwards. The 58th foot is much the same, but
it is smaller, and has a larger proportion of the normal setae.

The eggs escape from the body cavity through the tips of papillae on the ventral
surface near the base of the feet. The swimming setae (fig. 8r) are modified homo-
gomphs. They are very transparent. The end of the shaft is cup-shaped, with an
anterior spinous projection. The blade, which is minutely serrate, increases in width
to near the tip, and then narrows suddenly to a sharp point.

The two female Heteronereids were found under stones on the shore. Another
Heteronereid was taken on the surface of the lake, where it was gyrating in a spiral
course. It is a fully developed Heteronereid, but the sexual products have been
completely extruded. Itis probably a male, as it differs in several important pointg
from the specimen just described. It is small in size, being only 16 mm. long, but
it consists of 72 setigerous segments. The eyes are very large, and the head is
deeply pigmented, the white patch, which occurs in all other specimens, being
absent. The anterior end of the body is dorsally very deeply coloured with metallic
brown pigment, and is without the characteristic pattern. The tentacular cirri are
unusually long.

The anterior 19 pairs of feet are unmodified, except that the 19th has a single
swimming seta in the dorsal division, and that the dorsal setigerous division is in
all the feet fused with the median ligule (fig. 8L). In the 20th foot the lobes are not
altered, but the dorsal division contains only swimming setae, and a few of these are
also in the ventral division. The only unchanged setae are the two thick falcate
heterogomphs of the upper ventral group. In the 25th foot only one thick falcate
seta remains. The setigerous lobes are enlarged and flattened, and the ventral cirrus
has basal wings. In the 3oth foot (fig. 8M) the median ligule, to which the dorsal
setigerous lobe is fused, is enlarged and flattened. The ventral setigerous lobes are
also flattened, the anterior one being large and foliate. The 18 posterior feet are not
modified, and have only normal setae. The dorsal cirrus is very long, and the ven-
tral cirrus has increased and projects beyond the ventral ligule. The spines are very
thick and dark.

A specimen taken on the shore seems to represent a stage in the development of
the last described form. It is a slender worm, 22 mm. long, with 62 setigerous seg-
ments. The body cavity is full of sperm morulae in an early stage of development.
The head of this specimen is shown in fig. 88. It has very large eyes, and the
tentacular cirri are unusually long. In both these points it resembles the male Hetero-
nerers. The colour, however, is normal. The most exceptional character of this
specimen is that in a few of the posterior feet the dorsal ligule decreases very much
i.n size (fig. 8H), a character noted in no other individual of this species. The
jaws of this specimen have 10 teeth.

It is remarkable that all the partially or completely metamorphosed Hetero-
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nereids are smaller than the average immature individual in the collection, though
they have the normal number of segments. The two female Heteronereids were taken
in January and February, the small immature male in February, and the spent male
in November, so that the period of sexual maturity is evidently prolonged. The
specific gravity of the water at these four stations varied only from 1-006-1"009.
Habitat.— This species was found at 15 stations, all south of a line drawn from
Nalbano to Patsahanipur. Twice it was found in November, and on thirteen occa-
sions in January to March. In this part of the lake, however, the season makes
little difference in the specific gravity of the water, which ranged at the various sta-
tions from 1'002-1°011. The habitat of this species varies widely. It was often
found in sponges, both Spongilla and Laxosuberites. It also lives under stones on

the shore, amongst algae on the rocks, and in sand above and below high-water
mark.

Nereis (Nereis) glandicincta, sp. nov.
(Plate XX1III, figs. 9A-1, and text-figs. 5a—e¢.)

This species was taken at four localities near Calcutta, in brackish lakes or pools.
Twenty-six specimens are available, most of them approaching a state of maturity.

The preserved specimens are pale buff brown. Running transversely across the
dorsal and ventral surface of each segment is a very conspicuous row of dark glands.
The glands are continued into the feet, and are especially prominent in the dorsal
ligule. They occur to a lesser degree in the median and ventral ligules and the base
of the ventral cirrus, but are not found in the dorsal and ventral cirri nor in the
setigerous lobes. There is usually a band of glands on the median dorsal area of
the peristomium. There is considerable variation in the number of glands in each
row. Sometimes they are absent from the median dorsal and ventral areas, and in
other specimens they form complete and very thick bands round each segment. The
specific name is derived from this character. The dorsal vessel shows very dis-
tinctly. The ventral surface is slightly grooved, and the nerve-cord shows as a
pale line.

The type-specimen is 88 mm. long, and comprises 123 setigerous segments. It
is a female, full of eggs, but shows no sign of assuming the Heteronereis condition.

In all the specimens which have the pharynx extruded, the peristomium is large,
oval, and greatly inflated. Even when the pharynx is retracted, the peristomium is
large, bulging out at the sides and in front of the head.

The head (fig. 9a) is narrow in front, wide behind, where the width exceeds the
length. In front are the two short tentacles. The posterior angles are rounded.
The eyes vary considerably in size in the different specimens, probably owing to the
approaching condition of sexual maturity. They are provided with lenses. The
pigmentation of the head also varies. In some specimens there is a conspicuous
band on each side of the anterior part, reaching from the base of the tentacles to the
front eyes. In others there are only two oval patches of pigment between the
posterior pair of eyes. Others have two short lateral and a narrow median band as
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in fig. ga. ‘The palps are very large and flat. The posterior dorsal tentatular cirri
are twice as long as the anterior dorsal pair, and reach back to the 3rd sefigerous

segment.

The armature of the pharynx (figs. 9A, 9B) is of considerable interest. The
maxillary ring has its full complement of teeth, but the basal ring is greatly reduced.
The arrangement is as follows:—

Group I, 10 scattered unequal teeth. Group V, absent.

, II, 10-13 large curved teeth. ,, VI, one small tooth.
,, III, transversely elongated band ,, VII, }‘a single row of 7 minute
of 50 teeth, in 4 rows. ,, VIII, teeth.

, IV, 10-12large teeth.

In group III the two middle rows of teeth are larger than those in the outer
rows. All the teeth on the maxillary ring are of the normal size and conical shape.
On the basal ring, however, they are rudimentary. Dorsally there are two small
pale paragnaths seated on rounded papillae (figs. gA, 9c). Ventrally there is a single
row of 7 similar minute paragnaths. In two other specimens there were only 3 and 4
paragnaths respectively in the ventral row. These rudimentary paragnaths easily
fall off, and consequently some or all of them are frequently missing. The condition
of things characteristic of the sub-genus Cerafonereis is thus attained. The two

dorsal papillae can always be distinguished, even when the paragnaths have fallen
off.

The jaws (fig. gp) are slender, and have 15-16 teeth, an unusually large num-
ber. In a specimen from the Salt Lake at Dhappa, however, there are only 10 teeth
on each jaw.

The feet gradually increase in size up to the 8th. The 1st foot (fig. &, and text-
fig. 54) has pointed dorsal and ventral cirri, equal in size and shorter than the
adjacent ligules. The latter are stout pointed lobes. The ventral division consists of
three slender lobes, two in front more or less completely surrounded by the fillet and
setae, the third behind the setae. The edges of the fillet are attached to the lower
anterior lobe. The setae are of three types. Above the spine there is a group consist-
ing in front of hemigomphs with rather short coarsely serrate tips, behind of homo-
gomphs with long slender finely serrate tips (fig. 9J). Below the spine the anterior and
ventral group consists of hemigomphs as in the anterior dorsal group. Behind the
spine is a group of hemigomphs with long finely serrate tips. The anterior hemi-
g?m1>lls with coarsely serrate tips resemble those shown in fig. gk, except that the
tipsare shorter.

The 2nd foot resembles the 1st, except that it is larger and more glandular. In
the 3rd foot the dorsal division appears. It is deeply bifid, with a few slender homo-
gf’"}l)hs. The 1oth foot (fig. gr, and text-fig. 5b) has small clavate dorsal and ventral
¢irri, much smaller than the adjacent ligules. The dorsal ligule is pointed and triangular
in shape, richly supplied with glands. The dorsal setigerous division consists of &
slender lobe lying in front of the dorsal setae The latter are homogomphs (8. 97)
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with long finely serrate tips. They are guarded behind by a fillet which is attached to
the dorsal and median ligules.

The tip of the spine, which is curved and enclosed in a sheath of gland cells,
lies between the median ligule and the dorsal setigerous lobe. The ventral division
resembles that of the 1st foot, except that the setae are much more numerous, form-
ing a continuous row. At the 18th foot a number of falcate hemigomphs appear in the

TEXT-FIG. 5.—Parapodial diagrams of Nereis glandicincta, sp. nov.
a. 15t foot. b. 1o0th foot. ¢. 30th foot. d. 5soth foot. e. 100th foot.
) = Homogomph setae with long finely serrated tips ; — = Hemigomph setae with short coarsely serrated tips;
* = Hemigomph setge with long slender finely serrated tips ; o= Hemigomph setae with falcate tips.

ventral division. The 2oth foot is very like the 1oth in shape. The median ligule is
relatively larger.

In the 30th foot (text-fig. 5¢) the dorsal and ventral cirri, and the dorsal and
ventral setigerous lobes have decreased relatively in size, whilst the dorsal, median and.
ventral ligules have increased. In the ventral setigerous lobe, as compared with the
Toth foot, the setae are fewer and some of the hemigomphs with short coarsely serrate



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

tips have been replaced by falcate hemigomphs (fig. L) especially in the lowest group.
These setae have very elongate spinous tips, and the point is boldly curved.

In the 50th foot (fig. 9¢, and text-fig. 5d) there is no marked change in the
dorsal division. In the ventral division the upper anterior group of setae are all
falcate hemigomphs. A few hemigomphs with short coarsely serrate pointed tips
appear in the posterior row behind the spine.

In the 60oth foot the two anterior lobes of the ventral division are smaller, and the
setae are fewer in number. The falcate hemigomphs have disappeared and are not
present in the succeeding feet. In the 8oth foot the upper anterior lobe of the ventral
division is reduced to a small papilla, scarcely visible. In the goth foot it has quite
disappeared.

In the 100th foot (fig. 9H, and text-fig. 5¢) all the foot lobes are slender and
sharply pointed.

In the last few segments the dorsal cirrus increases in length till it surpasses the
dorsal lobe. The dorsal setigerous lobe becomes small and rudimentary. There
appear to be no true heterogomph setae in this species, their place being taken by setae
having the shafts ending in the intermediate condition which has been termed ‘“hemi-
gomph.” ‘There is no sharp distinction to be drawn between these various types,
the falcate seta shown in fig. gL, being nearer the true heterogomph condition than the
coarsely spinose seta shown in fig. 9K.

The anal segment is conical, the anus forming a terminal slit. The anal cirri are
short and slender, a little shorter than the anterior ventral tentacular cirri. There is
a ring of reddish brown pigment (or glands) round the middle of the anal segment.

In a number of the specimens, the body cavity was full of eggs, but no indica-
tion of change to the Heteronereis condition was observed. This species is charac-
terised by the armature of the proboscis, the structure of the feet, and the shape and
arrangement of the setae, especially by the absence of falcate setae from the anterior
and posterior segments. The girdle of glands on each segment is also very charac-
teristic. Nereis kerguelensis,McIntosh, has some points of resemblance to this species
but isotherwise not closely related toit. Of greater interest is a comparison with Nereis
reducta (p. 593). In both species the paragnaths of the basal ring are greatly reduced
in size and number, so as to be almost rudimentary. The dorsal setigerous division
in N. glandicincta, though small, is much more developed than that of N. reducta.
In both species the dorsal and ventral cirri are short, but N. glandicincta has a
prominent dorsal ligule, whilst that of N. reducta is small in the anterior and poste-
rior segments. In N. reducta the spinous heterogomph setae are absent in the
anterior segments, and only in small numbers elsewhere, whilst in N. glandicincta it is
the falcate setae which are absent from the anterior and posterior segments. These
resemblances indicate no close affinity, but are probably due to convergence. They
are mostly of a negative character, and may be due to modification fitting for life in
brackish or freshwater. Itis significant that Lycastis, the genus found most fre-
quently in fresh and brackish water, shows great simplicity in the structure of the foot,
little variety in the shape of the setae, and has no paragnaths on the proboscis.



19a1.] Fauna of the Chilka Lake : Polvchaeta. 593

Habitat. —Twenty-six specimens were found in the four following localities : —

Salt lake, Barantolla near Calcutta. Netted in 5-6 feet.

Brackish pools near the Salt lake, Barantolla, November 1913,

From mud in a ditch containing brackish water, at the edge of a salt lake at

Dhappa, near Calcutta, January 1g11.

Burrowing in mud at Garia, Lower Bengal.

These localities are all within 10 miles of Calcutta. The specific gravity of the
water in which the specimens were found is very variable but never high, probably
never exceeding 1°015.

Nereis (Nereis) reducta, sp. nov.
(Plate XXI, figs. 7a-7K, and text-figs. 6a-d.)

Only a single specimen of this species was obtained, about one mile inside the
mouth of the Chilka Lake. The body is 50 mm. long, and is composed of g6 setiger-
ous segments. It is relatively narrow, and the ventral surface is grooved. The
segments are three times as wide as long in the anterior region, but the length
increases and the width decreases till they are less than twice as wide as long. The
body does not taper very much towards the posterior end. The head and dorsal
surface of the anterior segments are pale brown in colour; the rest of the body is
colourless.

The head (fig. 7A) is narrow in front, broad behind, and the length slightly
exceeds the width. The eyes are small and distinct, with lenses. The palps are
large and pointed. The tentacular cirri are rather short, the posterior dorsal pair
being a little longer than the anterior dorsal.

The proboscis of the unique specimen is fortunately fully extruded (figs. 74, 7B).

The paragnaths are distributed as follows :— '

Group I, A single large paragnath. Group V, } )
" II, 6 paragnaths of varying size. . VI, 2 minute paragnaths.
, III 11 ,, . ., , ,,  VII, }Numerous paragnaths in
» 1V, 8-10 |, ) ) ) ,, VIII, longitudinal rows.

The paragnaths of the distal or maxillary segment are of the normal dark conical
type (fig. 7c). Those of the basal segment are small, flattened, and circular, of a
pale amber colour (fig. 7p). The dorsal group consists of two paragnaths close
together in the median line, and may both be in Group V, or one each in Group VI
They are very minute, and easily overlooked. The ventral Groups VII and VIII
occupy a large area, and are composed of numerous longitudinal rows, each contain-
ing 4~7 minute paragnaths.

The jaws are provided with 7 or 8 teeth.

The feet gradually increase in size up to the 6th.

The 1st foot (fig. 7E, and text-fig. 6a) as usual, is represented by the ventral
division, the dorsal cirrus and a lobe between them. This latter lobe, as a considera-
tion of figs. 7F, 7F, and 7G clearly shows, represents the median ligule. The dorsal
and ventral cirri are rather short and finger-shaped, the median and lower ligules
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are still a little shorter and thicker. The ventral setigerous division consists of a
stout central papilla, pierced at the tip by a spine, and surrounded by a stout fillet,
which has an entire margin behind, but projects in front, forming a small lobe. The
upper group of setae consist of 3 spinous homogomphs behind, and 2 falcate hetero-
gomphs in front, the lower group of 7 falcate heterogomphs.

The 2nd foot closely resembles the 1st, except that the central papilla of the
setigerous lobe is rather larger. In the 3rd foot (fig. 7F, and text-fig. 6b) the dorsal
division appears. It consists of a small lobe, the rudiment of the dorsal ligule, and a
small fillet in front of the spine, and a single spinous homogomph seta. In the
ventral division the chief change is that the posterior margin of the fillet is produced
into a papilla similar to but
smaller than the one on the ante-
rior margin. The setae are un-
changed.

In the 1oth foot (fig..-~c, and
text-fig. 6¢) the normal condition
is shown. The dorsal and ven-
tral cirri are relatively much
smaller, whilst the upper and
median ligules are considerably
enlarged, especially the former.
The dorsal setigerous division con-
tains two spinous homogomphs,
the ventral division showing little
change in the setae. The dorsal
ligule gradually increases in size
from the 3rd to about the 23rd
foot, and attains a size equal to
that of the median ligule.

TEX1-F16. 6.—Parapodial diagrams of Nercis reducta, sp. The 30th fO_Ot is much the

nov. same, The papillae on the fillet

a. 1st foot. b. 3rd foot. c¢. roth foot. d. 6oth foot. of the ventral division are not so

flcrie GaoEmBh seae with ong Lps = Heterogomphsetse with  prominent, and the margin is

more vertical. The dorsal ligule

has now begun to decrease again slightly. In the upper posterior part of the lower

ventral group_of setae there is a single spinous heterogomph. In the 4oth foot the

dorsal ligule is still smaller, and in the 50th foot is just shorter but thicker than the
dorsal cirrus. '

In the 6oth foot (fig. 7H, and text-fig. 64) the dorsal cirrus, dorsal and ventral
ligules are about equal in size, the ventral cirrus being smaller. The largest lobe is
the median ligule. The dorsal division contains three spinous homogomphs. The
ventral setigerous division is flattenied from side to side, and the margins of the fillet
are rounded, the papillae noted in the anterior segments having disappeared. The
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setae have the same arrangement, only a single spinous heterogomplh being present.
The remaining feet show no chauge, except that they decrease in size and the setae
become fewer in number. The anal segiment is button-shaped, with two very short
anal cirri, only as long as the s:gment is wide. The anal segment and cirri are
possibly regenerated, as the posterior feet are quite large.

The dorsal homogomphs are slenderer than any of the ventral setae (figs. 77 and
gx). The falcate setae have tips of medium size with spinous edges.

The most interesting characters of this species are those which exhibit a tendency
towards degradation from the normal type. These are (1) the ivsignificance of the
paragnaths on the basal segment of the proboscis. In this respect the species is
approaching the condition found in the sub-genus Ceratonereis, Kinberg, in which the
basal segment is devoid of paragnaths; (2) the insignificance of the dorsal setigerous
division, indicated by the small number of dorsal setae, and the reduction in size of
the dorsal ligule in the anterior and posterior segments ; (3) the rarity of the spinous
heterogomph setae, which only occur singly in the middle and posterior segments, and
are absent from the anterior segments.

According to the classification of de Saint-Joseph (1898, p. 285), based on the
structure and arrangement of the paragnaths, this species belongs to the sub-genus
Neress of the genus Nerets.

A point of considerable interest, clearly established in this species at any rate, is
that the lobe beneath the dorsal cirrus in the 1st and 2nd feet represents the median
ligule. A consideration of figs. 7&, 7F, and 7G leaves no room for doubt. The dorsal
ligule appears in the 3rd foot as a small lobe. _

Habitat.—Only a single specimen of this species was obtained, on the shore about
one mile from the mouth of the Chilka Lake. It was taken in September, during the
freshwater season, and the water was quite fresh.

Perinereis marjorii, sp. nov.
(Plate XXIII, figs. 10A-G, and text-figs. 7 and 8a-c.)

The largest of the 10 specimens of this species, from the Chilka Lake, is 61 mm.
long, and has 80 setigerous segments. Another is 53 mm. long, with 76 setigerous
segments. The body is long and slender, 2'5-
2'75 mm. wide, including the parapodia at the.
widest part. The segments are very distinct,
2-3 times as wide as long, and the feet are
comparatively short. The colour is pale pur-
plish brown, and is strongest on the head and
anterior dorsal region (fig. 10A). On the head TEXT-FIG. 7.—Perinereis marjoris, sp. nov.
there are three longitudinal bands of pigment,  Dersalviewof agg‘;gf,ifi;’;ig%;‘? ent, showing the
two of them marginal, and a shorter median
one. Behind the latter, between the eyes, there is a V-shaped band. In the anterior
region of the body there are three short transverse bars on the dorsum of each seg-
ment, the median being a little behind the other two, leaving a colourless patch in
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front. Irom each of these bars a band passes to the posterior margin of the seg-
ment. In the middle and posterior regions the two lateral longitudinal bands dis-
appear, but the median band remains very distinct (text-fig. 7). The ventral surface
is colourless. The anal segment is short, cylindrical, and colourless, and the anus is
terminal. There are two short tapering anal cirri equal in length to the last three
segments.

The head (fig. 104) is narrow in front, with an abruptly widening posterior part
which bears the two pairs of dark eyes, each provided with a lens. The width of the
' posterior part exceeds the length of
the head. The tentacles and palps
are normal. The tentacular cirri
are rather short, and of the usual
relative proportions. All the parag-
naths are large, well-formed, and
dark in colour (figs. I04A, IO0B).
Group I consists of 5-12 teeth:
Group II of curved bands each con-
taining 18-22 teeth; Group IIT of
19 teeth ; Group IV of 1622 teeth;
Group V of 3 large teeth curved
backwards and arranged in a tri-
angle ; Group VI on each side of a
single large semi-circular smooth
tooth with the thin edge in front;
Groups VII and VIII of a double
row of fairly large teeth with oval
bases, and approximately equal in
size.

The jaws are of the usual shape,

TEXT-FIG. 8—Parapodial diagrams of Perinereis marjorii, and have 10-12 small teeth.

Sp. nov. The feet increase in size up to the
a. 1st foot. b. 10th foot. c. 50th foot. 5th
- = Homogomph setae with spinous tips; o = Heterogomph setae
with spinous tips; x = Heterogomph setae with falcate tips. The 1st foot (ﬁg I0C, and text-

fig. 8a) has slender dorsal and ven-
tral cirri. The upper lobe (median ligule ?) is clavate, shorter than the dorsal cir-
rus. Only the ventral setigerous division is present. It consists of two slender
lobes, and the black spine lies in the upper part of the lower and longer ome.
Almost surrounding these lobes and the setae is a large and prominent fillet, its
edges attached in front to the lower of the two lobes. The setae above the spine
consist of 2 anterior falcate heterogomphs and 3 posterior long-tipped homogomphs.
Below the spine is a single posterior long-tipped heterogomph and 10 inferior falcate
heterogomphs.

The 2nd foot resembles the 1st, but in the 3rd foot the dorsal division appears.
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In the I(fth foot (fig. 101, and text-fig. 85) the dorsal cirrus is equal in length
wth.e dorsal ligule, the latter being stout and conical. The dorsal setigerous lobe
consists of a small papilla lying above the dorsal spine. From the front face of this
papilla the fillet runs above and behind it, and is attached below to the median
ligule. The setae are all long-tipped homogomphs. The median ligule is stout and
rounded. The ventral division is very much as in the 1st foot. The ventral ligule is
finger-shaped, and the ventral cirrus is small and slender. The long-tipped homo-
gomphs and heterogomphs are of the usual type. The falcate heterogomphs (fig. 10G)
have short terminal pieces, with smooth tips, and the spinous portion is short.

The 20th foot is very similar, except that the two lobes of the ventral division
are much smaller. In the joth foot the basc of the dorsal ligule has begun to
elongate, carrying out the dorsal cirrus with it. The median ligule is also a
little longer. In the ventraldivision the lower of the two lobes is broad and thin, and
forms an almost indistinguishable part of the setigerous fillet. The upper lobe
is very much reduced. The two upper anterior setae in the ventral group of fal-
cate heterogomphs are much stouter than the other setae.

In the succeeding fect these tendencies are accentuated. The dorsal division of
the foot is greatly enlarged (figs. 10E, 10F). The papilla in the dorsal setigerous
division disappears, but the fillet remains (text-fig. 8¢), both edges being fused to the
median ligule. In the ventral division the small upper lobe disappears, and the lower
one completely fuses with the fillet.

In the 7oth foot (fig. 10F) the dorsal division is very large and conical,
with many glands. The dorsal and ventral setigerous lobes are represented only by
the fillets. In the anterior part of the ventral division two of the falcate hetero-
gomphs just above the spine, and one below it are much thicker than the rest. All
the feet are very vascular.

This species has some points of resemblance to N. variegata, Grube (Paranereis
elegans, Kinberg, 1910, p. 53), Ehlers (1go1, p. 112), especially in the colour pattern,
but differs in the arrangement of the paragnaths, the length of the dorsal cirri and
other foot lobes, etc. In the shape of the feet, especially in the position of the dorsal
cirri, it is more closely related to Pscudonereis novae-hollandiae, Kinberg (1910, p. 52),
from Port Jackson, Australia, but differs from the latter in having much shorter dor-
sal cirri and in the paragnaths of Groups I and V. From N. camiguina, Grube
(1878, p. 87), it differs in the shape of the head, length of the tentacular cirri, colour
pattern, etc.

Habitat.—Ten specimens of this species were found, living in burrows or crevices
in oyster shells, at Manikpatna in the outer channel of the Chilka I,ake. They were
taken in September, during the freshwater season, when the water in the outer chan-
nel was quite fresh. From the nature of the habitat, it is probable that the species

lives there throughout the year.
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Dendronereis aestuarina, sp. nov.
(Plate XX, figs. 4a-N, and text-figs. ga—h.)

Nineteen specimens of this species were obtained in brackish water in the
Gangetic delta, in very good condition.

The type specimen is 160 mm. long, and consists of 160 setigerous segments. It
is a female, full of immature ova. Inlife the body is reddish brown, the colour being
probably due to the blood, and the gills and dorsal vessel are bright red. The body
in front of the gills is much darker, and appears to be coloured with brown pigment.'
The preserved specimens are colourless. On the ventral surface of segments 3-—13,
in the median line, there is in all specimens a definite pattern of grooves (fig. 4¢).

The.head (fig. 44) is deeply indented in front, where it bears two small tentacles.
The posterior part is short and wide, with rounded corners. It bears two pairs of
large eyes, the pair on each side being close together. In front the head is prolonged
into the two large conical palps. The peristomium bears four pairs of tentacular
cirri, with large jointed ceratophores. The posterior dorsal pair are much the longest,
and when laid backwards they reach to the end of the gth setigerous segment. They
are nearly three times as long as the posterior ventral pair, and 21 times as long as
the anterior dorsal pair, whilst the latter are nearly twice as long as the anterior ven-
tral pair.

The proboscis (figs. 4A, 4B) is not armed with horny paragnaths, but on the
anterior border of the basal segment it carries a number of papillae. Of these the
two largest are near the median dorsal line. On the ventro-lateral region there are
two on each side, and there are three smaller ones in the median ventral area. The
papillae are pear-shaped or fusiform. The whole of the basal segment is covered
with low rounded papillae, but these are probably produced by the contraction of
the proboscis in the preservative, and have no relation to the papillae on the anterior
margin. The maxillary segment is devoid of papillae. The jaws have 14-17 teeth,
2 or 3 at each end of the row being indistinct.

The branchiae commence on the 15th foot (fig. 4¢). Each branchia consists
essentially of the greatly enlarged, flattened, aud branched base of the dorsal cirrus.
The dorsal cirrus itself is, as usual, a simple lobe, attached to the tip of the enlarged
base. Two large blood-vessels traverse the main stem, giving off or receiving
numerous branches which divide several times, and penetrate the filaments. Apart
from the vessels in the filaments, there are numerous capillaries in the walls of the
main stem of the branchia. In the 1st branchia (fig. 4F) there are 8 clavate lobes
on the outer edge of the main stem. They are slightly contracted at the base, and
diminish in size towards the tip of the stem. The 2nd pair of branchiae resemble the
1st pair. The 3rd pair, on the 17th feet (fig. 46), have each 10 filaments, and indica-
tions of another row on the outer side of the stem. The 4th pair, on the 18th feet,
show the complete development of the branchiae (fig. 4H). The main stem is almost

! This description is from a coloured figure, drawn from a living specimen, by A. Chowdhary.
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TEXT-FIG. 9.—Parapodial diagrams of Dendronereis aestuarina, sp. nov.
a. 1st foot (lobes a and b sometimes absent); b. 2nd foot; c. 3rd foot; d. 4th foot; ¢. Ioth foot;
/- 15th foot: ¢. 22nd foot; A. yoth foot.

+ = Homogomph setae with long smooth tips: x = Homogomph setae with coarsely serrated tips; o =Homogomph
setae with thick shafts and short tips.
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completely occupied by the two blood-vessels. There are 13 pairs of branches, each
bearing a double row of slender filaments which are nearly as long as the branches,
The slender dorsal cirrus is carried at the tip of the stem. The 5th, 6th and #th
pairs are similar, with 14 pairs of branches. The 8th and last pair, on the 22nd feet,
are much smaller, with g or 10 pairs of branches. The base of the dorsal cirrus of
the 23rd foot is short, simple, and slender.

In the anterior region of the body the feet differ so much that it is necessary to
examine them all carefully. The first foot (fig. 4D, and text-fig. ga) consists only of
the dorsal cirrus with a lobe beneath it, which is either the dorsal or the median
ligule, and the ventral setigerous division. The dorsal cirrus, seated on a jointed
base, is long and tapering. The ventral division is composed of 6 or 8 lobes and the
ventral cirrus. The setae are in two groups, each guarded by a fillet, the single
spine lying between the groups. They are all homogomph setae (fig. 41.), with long
minutely serrate or smooth terminal pieces. A single seta in the posterior row of the
upper group differs from the rest in having a shorter terminal piece with long stout
teeth (fig. yM). The arrangement of the lobes and setae is shown in text-fig. ga.
Sometimes the lobe b is absent, sometimes a and 6. The foot is very vascular,
blood-vessels passing into each lobe. The 2nd foot (text-fig. gb) resembles the 1st,
but it has 11 lobes in addition to the ventral cirrus in the ventral division, and two
setae with coarsely serrate terminal pieces. The lowest ventral setae, as in all other
segments, have shorter terminal pieces than those in the upper part of the foot.

In the 3rd foot (text-fig. gc) the dorsal setigerous division appears. It consists
in addition to the dorsal cirrus and dorsal ligule, of two other lobes, the posterior one
being the median ligule, between which lies the spine. Above and behind the anterior
lobe is a group of a few slender homogomphs like those in the ventral division,
guarded externally by a fillet. The ventral division consists of 15 lobes, in addition
to the ventral cirrus.

The 4th foot is very similar (text-fig. gd), especially the dorsal division. In the
ventral division the setae now form a continuous series, guarded externally by a
fillet. There are 16 lobes in the ventral division, of which g are behind, and 7 in
front of the setae. The coarsely serrate setae are more numerous. The base of the
dorsal cirrus shows signs of flattening.

The 5th foot is similar to the 4th, with more numerous setae. The 1oth foot
(fig. 48, and text-fig. ge) shows still greater complexity. The base of the dorsal
cirrus is large and flattened. In the dorsal division the setae are more numerous,
and an additional small lobe lies in front of the spine. The ventral division has 18
or 19 lobes, of which 12 form a fringe behind the setae, whilst the anterior 6 or #
lobes are almost surrounded by the setigerous fillet. The upper posterior lobe of the
ventral division is flattened at the base and pointed distally. The 11th-14th feet
are similar.

At the 15th foot (fig. 4¥, and text-fig. 9f), which carries the first branchia, there
is a marked change. The dorsal division is reduced to the two posterior lobes,
the upper one corresponding to the dorsal ligule of the anterior feet, the lower one to
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the median ligule. The setae lie above and in front of the median ligule, to which
the edges of the setigerous fillet are attached. The ventral division consists of two
anterior lobes, almost surrounded by the fillet, three posterior lobes, the ventral
tigule beneath the setae, and the ventral cirrus. The coarsely serrate setae are few
in number.

In the 16th foot one of the posterior ventral lobes has disappeared. The 17th
and 18th feet (fig. 4H) are similar. The two posterior lobes of the ventral division
are flattened at the base, and the spine terminates in a small papilla. In the 1gth and
goth feet (fig. 4J) the upper anterior lobe of the ventral division has a small papilla
beneath it, which disappears in the 21st foot. The posterior lobes are still more
foliate. In the 21st foot the lower posterior lobe is almost entirely fused with the
upper one.

In the 22nd foot (text-fig. 9g) the two lobes of the dorsal division show signs
of flattening. In the ventral division, the two posterior lobes have fused to form
a single foliate lobe.

In the 23rd-joth feet (fig. 4k) the two dorsal lobes gradually grow thin and
foliate, and the lower one assumes an anterior position. In the ventral division the
upper anterior lobe is gradually reduced to a small papilla, and finally disappears,
the ventral division theu consisting of two foliate lobes, one on each side of the setae,
a conical lobe between them, the ventral ligule and the ventral cirrus.

Between the 50th and 6oth feet a new type of homogomph seta appears (fig. 4N).
It is stouter than the others, and the terminal piece is short and smooth, tapering
rapidly to a very slender tip. It occurs in the lower part of the dorsal division, and
in the upper anterior part of the ventral division. There is no sharp distinction
between these setae and the normal homogomphs, intermediate forms occurring both
in shape and position. In the 70th foot (text-fig. /) these thick setae occur also on
the lower anterior end of the ventral division. None of the coarsely serrated homo-
gomphs were observed after the 35th foot. In the posterior feet the setae become
fewer in number, the lobes of the feet greatly reduced, and the whole foot decreases
in size. The tips of the shafts of the setae are more swollen than those of the ante-
rior segments.

The anal segment bears two slender anal cirri, equal in length to the last six
segments.

Members of this genus have rarely been found, and only two species have been
described. The first of these Dendronereis arborifera, Peters, from the coast of Mozam-
bique differs conspicuously in the structure of the branchiae, the main stem of which
carries only simple branches. The second species, D. pinnaticirris, Grube (1878, p. 92),
from the Philippines, agrees with the present species in the structure of the branchiae.
It differs, however, according to Grube, in having no papillae on the proboscis, and
in having only 6 teeth on the jaws, as compared with 14-17 in the present species.
In D. pinnaticirris, the branchiae begin on the 12th or 13th segments, and there are
10-12 pairs of branchiae. In D. aestuarina they begin on the 15th foot, and there are
only 8 pairs. In D. pinnaticirris all the branchiae appear to have two rows of com-
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pound branches, whilst in D. aestuarina the three anterior pairs have only a single row
of simple branches. The fully formed branchia of D. aestuarina has more branches
than that of D. pinnaticirris. The anterior feet of the present species have many
more lobes than those of D. pinnaticirris, but the brief description and figures given
by Grube do not permit a close comparison as regards the structure of the feet. A
re-examination of D. pinnaticirris would doubtless show other important differences.

Only a single specimen of D. arborifera has ever been examined, and according
to Ehlers (1864-68, p. 581) the proboscis is retracted, and has no paragnaths. It is
possible, however, that papillae may have been overlooked on the retracted proboscis,
as they are often difficult to observe in this condition. In D. pinnaticirris, according
to Grube, there are neither paragnaths nor papillae on the proboscis. Their presence
then, in D. aestuarina, was rather a surprise, and I still think it possible that they
have been overlooked in the other two species of the genus.

Habitat—-19 specimens of this species were collected onthe 27th of November, 1911,
by Mr. S. G. Platts in the Sunderbans, a district in the Gangetic Delta, and sent by him
to the Indian Museum. In a letter accompanying the specimens he gave the follow-
ing information :—‘“ The Polychaetous worms I sent you this morning were found by
me in a small pool of brackish water inside the protective embankment of a clear-
ance fairly high up the Munda river. There were hundreds swimming round and round
three or four vortices, and it looked as if they were coming up from the ground at
these points. A few minnows were hovering about. These used to occasionally pull
down a worm, but the fish were either not strong enough to swallow the worms, or
the worms were not relished, since they were invariably let go.”

The water in which the worms were despatched was analysed by Mr. David
Hooper, who reported as follows :—

“The sample of brackish water you left with me yesterday contains 833 parts
of solid matter and 376°3 parts of chlorine per 100,000 parts. This approximately
represents a mixture of three parts of fresh water with one of sea water.”

The two species of Dendronereis previously described were found in sea-water,
so that the occurrence of the present species in water almost fresh is of considerable
interest. The three known species live on or mear the shores of the Pacific and
Indian Oceans, and the genus is not known elsewhere.

Genus Dendronereides, gen. nov.

The following will serve as a preliminary diagnosis of the genus, until additional
species are known :—Proboscis armed only with soft paragnaths. Dorsal setigerous lobe
absent in first and second feet. In some of the antevior feet, branchiae ave present, in the
form of numerous filaments situated below the dorsal civrus. They ave not provided with
blood-vessels.  Setae of two kinds, falcate homogomphs, and spinose homogomphs. In all
feet except a few anterior ones there is a peculiar gland opening to the exterior beneath the
dorsal cirrus.  The ventral ligule is absent. In the post-branchial region the foot is
greatly simplified.

The presence of parapodial branchiae in this genus at once suggests relationship
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to Demdronercis. The obvious distinction that the branchiae of Dendronereis are
formed by modification of the dorsal cirrus, whilst those of Dendronereides lie heneath
and do not involve the dorsal cirrus, is not so decisive as it appears at first. I have
shown above that the branchiae of Dendroncereis are attached to the base of the dorsal
girrus, the latter structure remaining unchanged, at the tip of the swollen base. If
figs. 6B, OH, are examined, it will be seen that the branchiae of Dendroncreides also
are attached to the base of the dorsal cirrus, though in this case the base is not
elongate, and the area of attachment is condensed. A more important distinction
between the two genera lies in the fact that the branchiae of Dendronercis are sup-
plied with an elaborate system of blood-vessels, whilst those of Dendronercides are
apparently not. In both genera the gills are concentrated on the anterior part of the
body. These resemblances, however, may be due to convergence. It is remarkable,
however, that in both genera there is great simplification of the foot behind the bran-
chial region, and an unusually large number of foot-lobes in the anterior segments.
In both genera the proboscis is provided with soft papillae, and devoid of horny
paragnaths. In both genera also, heterogomph setae are absent, and a number of
the spinose setae have very long slender teeth.

This genus also shows rather more distant affinities with Tylonereis, Cerato-
cephala, and Tylorrhynchus.

Dendronereides heteropoda, sp. nov.
(Plate XXI, figs. 6A—N, and text-figs. 10a—/.)

Nine specimens of this species are available. They are all immature, with new
segments in process of formation in the posterior region. The type specimen is
66 mm. long, and consists of 140 segments. The body is long and slender, and
attains its greatest width at the 8th setigerous segment. Dorsally the anterior
margin of each segment is distinctly concave. The anterior segments are two or
three times as wide as long. Further back, the length of the segments increases till
it exceeds the width, but in the posterior region the segments become short again.

The anal segment is large and button-shaped, and the anus is terminal. The
two short anal cirri are ventro-lateral in position, and taper to filiform tips.

The head, palps, tentacular cirri, and anterior dorsal region of the body are
rusty red in colour, the pigment being most marked on the head. In some of the
specimens the colour is quite gone, except for the three dark patches on the head..

The head (fig. 64) is relatively very small, and the width greatly exceeds the
length. In front it is deeply bilobed, with the small tentacles at the tips of the
lobes. TP. eyes are rather small in the specimen figured, and are larger in other
individuals. They are placed near the postero-lateral angles of the head, and the
anterior pair are more widely separated than the posterior pair. The palps are
short, stout, and contracted. At the back of the head, in the median dorsal line,
i8 2 narrow transverse band of deep reddish brown pigment. At the base of each
tentacle there is a more diffuse patch of the same colour. The bases of the palps,



604 Memoirs of the Indian Museum. [VoL. V

and the ventral surface of the head and body are colourless. The posterior dorsaj
tentacular cirri are stout at the base, and are twice as long as the anterior dorsal
pair, three or four times as long as the posterior ventral pair.

The proboscis is only partially protruded in one specimen, showing the basal or
oral ring (fig. 6B). In the dorsal region there is a group of 7 papillae; 3 median
of which the largest is in front, the smallest behind ; and lateral groups of 2 papillae
on each side. These papillae may represent groups V and VI, or group V only. The
three anterior papillae are seated on large hemispherical bases. Ventrally and laterally,
in groups VII and VIII, there is a ring of papillae in two rows, g in each row, those in the
anterior row being the largest and the lateral ones larger than the ventral. The dis-
tal, or maxillary ring had to be dissected, and as the proboscis is small, and the
papillae soft, inconspicuous and crushed, their numbers and arrangement can only
be stated approximately. Group I consists of about 12 papillae of different sizes,
II of a small number of larger and more conical papillae. Ventrally are indistinct
groups of very large conical papillae, which may represent two groups on IV, or pos-
sibly three groups on III and IV.

The jaws are of a pale amber colour, with numerous small teeth, 18-20 in num-
ber in one specimen, only 10 in another.

In the 1st and 2nd pairs of feet, the dorsal setigerous division is represented only
by the dorsal cirrus.

Above the ventral setigerous region (fig. 6¢, and text-fig. 104) is a clavate lobe
representing either the dorsal or the median ligule. The dorsal and ventral cirri are
short, stout, and conical. In the ventral setigerous division there are three lobes,
two slender ones in front, and a posterior foliate lobe. The setigerous fillet curves
right round the two anterior lobes, projecting outwards to form the posterior lobe
behind, and a small papilla in front, pierced by the black spine. Two kinds of setae
are present, both having homogomph shafts. At the front of the foot are two small
groups of setae, above and below the spine, with short smooth terminal pieces
(fig. 6M), rounded at the tip. The remaining setae have relatively long tapering ter-
minal pieces with very long slender teeth on the lower half (fig. 6L). In the 2nd
foot the upper ligule is nearly as large as the dorsal cirrus, and the line of setae is
continuous behind the anterior lobes.

In the 3rd foot the dorsal setigerous lobe appears. Between the dorsal cirrus
and the ventral setigerous lobe are the dorsal and median ligules, and a setigerous
fillet lying in front of and just above the median ligule. There are three homogomph
setae, having slender terminal pieces with long serrations, as in the ventral division.
The spine lies beneath the setae.

In the 4th foot (fig. 6», and text-fig. 10b) the dorsal division has now two lobes
between the dorsal cirrus and the median ligule, and the setae are more numerous.

In the 5th and 6th feet there are three of these dorsal lobes, four in the 7th foot,
five in the 8th foot.

In the gth foot (fig. 6E, and text-fig. 1oc) there are six dorsal lobes. The me-
dian ligule is now larger than the dorsal cirrus. The ventral division remains practi-
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TexT-r16. 10.—~Parapodial diagrams of Dendroncreides heteropoda. gen. et sp. nov,
. 1st foot : 0. 4th foot: c. oth foot; J. 215t foot; e. 27th foot: /. i’)Uth foot
* = Homogomph setac with long tips; x = Homogomph setae with short tips.
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cally unchanged. The setae of the dorsal division have longer and more slender ter-
minal pieces than those of the ventral division, and the serrations are not so long
(figs. 6K, 61.). 'The falcate homogomphs are confined to the ventraldivision. In some
of the long-tipped setae the shaft is quite homogomph, but in others it is produced
into a point at one side (fig. 6n), the so-called ‘ hemigomph condition.

The 11th foot has 8 lobes, the 12th has g lobes, in the dorsal division. In the
ventral division the upper anterior lobe has increased, and the posterior lobe decreased
in size relatively.

In the 13th foot the dorsal division has IT lobes, in the 14th foot 21 lobes, in the
15th foot 28 lobes, and in the 16th foot 32 lobes. The number of these lobes or
filaments reaches its maximum in the 21st foot, where there are about 65-%0
(fig. 6F, and text-fig. 10d). They appear to be arranged in three groups, each
group having a common stout stem, lying side by side. The median ligule is large,
and the setigerous fillet of the dorsal division rises from its upper side, curves for-
wards and upwards, and is attached beneath the filaments. In the ventral division
the posterior lobe is greatly reduced.

In the 23rd foot the lower anterior lobe of the ventral division has disappeared,
and the upper one is small. The posterior lobe still has a pointed tip. The setae
are much fewer in number, and there are about 55 filaments in the dorsal division.

In the 25th foot the dorsal filaments are much fewer in number, and appear to
spring from four main stems. The ventral division is now without pointed lobes,
and the setigerous fillet forms a broad rounded flap behind the setae, and a smaller
one in front, the setae curving round the minute remnant of the upper anterior lobe,
which is first visible in side view. The spines are only black near the tip, having
grown gradually paler from the front backwards. In the 26th foot (fig. 6H) the
filaments rise from four stems, the lower one being unbranched. In the 27th foot
(text-fig. 10¢) there are only three filaments rising from a single stem. The ven-
tral division consists of two fillets attached to the median ligule. The remnant of
the anterior upper lobe, round which the setae form a circle, is very small, and is not
visible in side view.

In the 28th and 29th feet there is only a simple short filament beneath the dor-
sal cirrus, and in the 3oth foot this also has disappeared (fig. 6], and text-fig. 10f).
The lobe inside the ventral setae has also vanished. In the middle and posterior
parts of the body the foot does not change much in shape, but gradually grows
smaller, the setae become fewer in number, and the median lobe and setigerous
fillets smaller and more indistinct.

The falcate homogomph setae, with smooth terminal pieces (fig. 6M), are regu-
larly present in the ventral divisions of the anterior 25 feet or so. They then
become fewer in number, and are frequently absent in many adjacent feet. They were
noted, however, in the 70oth and 8oth feet. The ventral and spinose setae have, as a
rule, shorter terminal pieces with longer serrations, than those of the dorsal division
(figs. 6K, 6L), but both kinds frequently occur in the ventral division.

It can hardly be doubted that the dorsal filaments of the anterior feet have a
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respiratory function. They are not, however, supplicd with blood-vessels as in
Dendronerers. The filaments have an ill-defined central lumen (fig. 66).  Morpho-
logically they appear to represent the proliferation of the dorsal ligule.

A remarkable glandular organ occurs in most of the feet.  They first appear in
the 14th setigerous segment, and continue to the end of the body.  This distribution
shows that they have no functional connection with the branchial filaments. At
first they are small, but they rapidly increase in size.  They lic in the upper part of
the foot, and opeun to the exterior just beneath the dorsal cirri. Their usual shape
and position is shown in figs. OF, 0H, and 07.  Iiach consists of a number of elongate
cells with granular contents, the whole being surrounded by a thick muscular coat.
There 1s no common duct to the gland, and all the elongate cells apparently open to
the exterior through the thickened lip of the gland. In the middle and posterior seg-
ments the gland decreases considerably in size, and cousists only of a few elongate
cells with a very thin muscular coat. In the segments where the glands occur, the
nephridia are very large, with many black granules in the duct cells. The nephridia
occupy most of the cavity of each foot, and are closely surrounded by branched
blood-vessels.

In many respects this species is one of the most aberrant of the Nereids. The
parapodia are very heterodox in structure, and it is difficult to homologise the various
lobes. One of the most remarkable features is the presence of only a single lobe
beneath the ventral setae. This may be either the ventral ligule or the ven-
tral cirrus.  As the latter is a much more counstant structure than the former, it is
highly probable that this lobe is the ventral cirrus, and that the ventral ligule is
absent. As already mentioned, the dorsal lobe iu the 1st and 2nd feet may be either
the dorsal or median ligule. In all the other feet the median ligule is present. The
dorsal ligule is absent at least after the 29th foot.

Habitat. —-In brackish pools, salt lakes, Barantolla, near Calcutta. The salinity is
very variable, but never high, probably never exceeding sp. gr. 1.015 at 25°C.  The
specimens were collected in November.

Family NEPHTHYDIDAL.
Nephthys polybranchia, sp. nov.
(Plate XXIV, figs.11a-G, and text-figs. 11a-).)

Twelve specimens of this species were taken in Chilka Lake. They were all
approaching maturity, full either of ova or sperm. One specimen was 22 mm. long,
and had 32 setigerous segments. .\nother was 19 mm. long, with 50 setigerous seg-
ments. No trace of colour remains in the specimens. The body is widest near the
anterior end and tapers gradually towards the tail.

The head (fig. 114) is rather clongate, with parallel sides. The dorsal tentacles
are at the anterior angles,1nd the ventral pair are a little further behind on the lower
surface of the head. At the posterior dorsal angles of the head are two small rounded
papillae.  The brain is clearly visible behind the head. It is bilobed, and on its
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upper surface lie two small but distinct black eyes. No individual had the proboscis
extruded, and so far as could be ascertained by dissection there are 20-22 rows of
papillae, 4 in each row. There is no spe-
cially large one in the mid-dorsal line, but
in the two median rows the anterior
papilla is a little in front of the other Tows,
although only of the same size. This
point needs to be verified with better
material than was available.

The 1st foot (figs. 11A, 11B, and text-
fig. 11a) projects obliquely or directly to
the front, and does not attain the ante-
rior border of the head. It has well-
marked dorsal and ventral divisions, with
spines, but the lamellae are minute and
the branchiae are absent. On the posteri-
or face of each division there is a small
cirrus. The dorsal division is conical.
TEXT-FIG. II.—Parapodjal diagrams of Nephthys Above the spine there is a group of long

polybranchia, sp. nov. . :
4. 1st foot : b. Toth foot. slender capillary setae, with smooth or
= slender capillary setac; x = camerated setac. minutely serrated flattened blades. Below
the spine is a group of camerated setae.
There is a minute posterior lamella. The ventral division is truncated at the tip.
The spine pierces a conical papilla, which is completely surrounded by the setiger-
ous fillet or lamella. FEmerging between the papilla and the fillet is a ring of long
smooth capillary setae. No camerated setae are present in the ventral divi-
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sion.

The peculiar nature of the 1st foot may perhaps be explained by regarding it
as composed of two imperfect feet. If the text-fig. 11a is turned round till the
cirri are ventral in position, the resemblance of each division to a single division of
a typical foot (text-fig. 116) will be at once apparent. The ventral division, which
does in fact lie somewhat in front of the dorsal division, would represent the 1st
foot, armed only with capillary setae, whilst the dorsal division would be the 2nd
foot, with an anterior row of camerated setae and a posterior row of capillary setae.
The two cirri would correspond to the ventral cirri. The papillae at the posterior
dorsal angles of the head may be the reduced dorsal divisions of the 2nd pair of
feet. On this hypothesis the two anterior feet would be represented only by the
ventral division of the typical foot, as in Nereis.

In the 2nd foot (fig. 11¢) the dorsal and ventral divisions are widely separated
from each other, and the various lamellae of the normal foot are present, though
still very small. There is a small ventral cirrus, and camerated setae are present
in both divisions. At the ventral side of the dorsal division there is a small lobe
(ig. 11¢, a), which appears to be the rudiment of the branchia.
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In the 3jrd foot the lamellae are more prominent, the branchia is rather larger,
and there is a slight indicition of the dorsal cirrus.  The anterior row of setac in the
ventral division are mostly barred, but a few smooth setae occur at the upper and
ower ends of the row. The setae are now in two rows, before and behind the spines,
not above and below them as in the 1st and 2nd pairs of feet.  The y4th foot is very
similar, but a distinct change occurs in the 5th foot, which is almost normal.  ‘The
branchia is large and thick, with a small cirrus on its upper basal portion. The
normal condition of the anterior fect is shown in fig. 110 (also text-fig. 115) of the
1oth foot. The spines, which are ringed at the tip, terminate in each division at the
tip of a conical papilla, which 1s surrounded by a ring of setae. The setae in front
are of the usual camerated type, rather short and stout. The posterior setae are very
long and slender capillary sctae, with slightly flattened blades very finely serrated
along one edge (fig. 11F). They are more numerous than the camerated kind, and
tend to invade the front row at the upper and lower ends of the bundles. Surround-
ing the setae is a fillet which, in both divisions, projects a little beyond the spine on
the posterior side of the foot, but not on the anterior side. In the dorsal division the
lower ends of the fillet are attached to the branchia, in the ventral division to the
ventral cirrus. The dorsal cirrus is small but distinct. The vascular system of the
foot consists of a vessel which traverses the branchia as a single loop (fig. 11D).
On emerging, it divides, and the smaller branch runs down to the ventral divi-
sion. It then curves back and terminates in a flask-shaped ampulla.

In fully grown specimens the barred setae are found only in the anterior 16 feet,
whilst smaller specimens may have them in 12-15 feet. They are then replaced by
smooth capillary setae (fig. 11G), which are smaller thdn those in the posterior row.
The blade widens rather suddenly, and then tapers to a fine tip. The 20th and 30th
feet (fig. 11E) are very similar, except that the anterior dorsal lobe of the fillet is rather
larger, the posterior lobes are smaller, and the branchia is relatively very large. In
the posterior feet the fillets are small, and are considerably surpassed by the spinal
lobes. At the 45th foot the branchia suddenly becomes small, and is absent on the
succeeding 7 posterior segments.

The anus is terminal, and there is a single short tapering anal cirrus.

This species is characterised by the structure of the proboscis, the shape of the
head, and by the condition of the feet. As regards the latter, the most important
characters are the size and shape of the lamellae ; the restriction of the camerated
setae to the anterior feet, and their replacement in the middle and posterior feet by
peculiar capillary setae ; the distribution of the branchiae, and the presence in them
of only a single vascular loop.

Habitat.--The 12 specimens, all mature or approaching maturity, were taken at
4 stations, all in the south-west end of the lake between Rambha and Nalbano, the
shore being mud or sandy mud. Two of the stations were worked in February, the
salt-water season, and two in September and November, the freshwater season, but
in this part of the lake the specific gravity only ranges from 1°001-1°0115
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Nephthys oligobranchia, sp. nov.
(Plate XXIV figs. 12a-12C.)

This species is unique in the collection, insomuch as it is represented by
specimens from the Chilka I.ake and also from another locality, viz. the Cochin
Backwater, near Ernakulam, in the south-west of the Madras Presidency.

The superficial resemblance of this species to Nephthys polybranchia is so strong
that at first it was regarded as a mere variety of that species, but a closer examina-
tion revealed such striking differences as to indicate that the two forms are not
closely related. The description will be confined to these points of difference. A
mature male specimen was I7 mm. long, consisting of 51 setigerous segments. An-
other had 47 setigerous segments.

The head (fig. 124) is rectangular, and the length slightly exceeds the width.
At the posterior dorsal angles are two small rounded papillae. The brain is rounded
behind, with a deep posterior indentation, and carries two small black eyes. The
front margin is almost straight. The head in fig. 124 is distorted and widened,
owing to the protrusion of the pharynx. The latter organ has in the distal region,
14 rows of papillae, 3-5 in a row. In the anterior dorsal line there is a conspicuously
long median papilla, but no corresponding ventral papilla. The mouth is surrounded
by 16 bifid papillae.

In small specimens the 1st pair of feet are directed forwards, alongside the head,
which they slightly surpass, but in adults they point obliquely outwards, and do not
reach the front of the head.

This species differs only slightly from N. polybranchia as regards the shape and
arrangement of the setae. Camerated setae are as a rule confined to the anterior
13-15 pairs of feet, but in one specimen they persisted as far as the 18th feet. The
setae which replace them subsequently in the anterior rows, differ slightly from those
of N. polybranchia, the blade being narrower and more uniform in width.

There is a marked difference between the two forms in the structure of the feet.
The first fully formed branchia is on the 6th foot, that on the 5th foot being very
small. They cease abruptly on the 20th-23rd foot, and are quite absent from the feet
of the middle and posterior regions of the body. Thus in a specimen having 47 seti-
gerous segments, branchiae are present on 17 pairs of feet only, the 6th to the 22nd,
and one specimen with 51 setigerous segments has 30 posterior abranchiate pairs of
feet.

A typical branchiate foot, the 10th, is shown in front view in fig. 12B. The
posterior lamellae are very small and are surpassed by the spinal lobes, so that in
front view they are not visible. The anterior lamellae resemble those of N. poly-
branchia, and the ventral cirrus is equally small. The dorsal cirrus is very insigni-
ficant, being represented only by a small lobe on the upper side of the base of the
branchia.

The vascular system of the foot differs from that of the preceding species. The
vessel which penetrates the branchia, after emerging, sometimes for a considerable
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distance, returns and traverses the branchia again, <o that there appear to be four
vessels i the hranchia The branch to the ventral division of the foot terminates as
in the preceding spectes in a rounded ampulla. Inafew of the anterior feet, branchiae
containing onlyv a single loop were occasionally noted, but a double loop is the nor-
mal condition.  The presence of two loops in the branchiae of this species may he
correlated with the relatively small number of branchiae.

One of the abranchiate feet is shown in fig. 12¢.  In the posterior region of the
body the feet are lirge and deeply bilobed, the lobes being large, conical, and widely
divergent, giving a characteristic appearance to these speciniens.

The anus s terminal, and there is a single anal cirrus.  Mature specimens, con-
taining ova and sperm, were taken in January, February, March and September, in
both the fresh and salt-water seasons.

This species differs from V. polvhranchia (1) in having 1.4 rows of papillae on the
proboscis, as compared with 22 (2) in having a long anterior unpaired papilla on the
median dorsal line of the proboscis; (3) in the distribution of the branchiae, which
accur fully developed on the 6th foot, and disappear on-the 20th to the 23rd foot,
whereas 1 N. polvbranchia, the branchiae are large on the 5th foot, and persist
umost to the end of the body ; (4) in that the branchiac contain a double vascular
loop, whereas there 1s only a single loop in N. polvhranchia; (5) in that the posterior
lamellae of the feet are considerably surpassed by the spinal lobes.

Hubitat. -18 specimens were collected in the Cochin Backwater, near Ernakulam,
in the south-west of the Madras Presidency. The salinity of the water is probably
very variable in this locality, but precise information is not available.

In the Chilka Lake this species was taken at ten stations, all i the south-west
end of the lake, between Rambha and Nalbano.

The species was apparently taken usually on a muddy bottom, both on the
shore, and dredged down to 15 feet. Eight stations were worked during the salt-
water season, and two during the freshwater season, but the gravity of the water in
this part of the lake only varies between the limits of 1'0015 and 1°0115.

Family EUNICIDAE.
Diopatra variabilis, sp. nov.
(Plate XXV, figs. 14A-14R, and text-figs. 12a-¢.)

Of this species there are fragments, more or less complete, of seven large speci-
mens, all from the same station in Rambha Bay, and twenty-two small specimens
from various parts of the lake. The nature of the habitat, and the relation between
the large and small specimens, will be discussed below, when the large individuals
have heen described.

The largest (tvpe)specimen, inthree fragments, is 312 mm. long, composed of 451
segments. There is a short gap, probably consisting of about 20-30 segments, between
the first and second fragments, as is shown by the condition of the branchiae, and a few
posterior segments are missing, so that the animal originally had probably about
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480 segments. The greatest width of the body, not including the feet,is 4-5
mm.

The whole body is suffused with iridescent purplish green, especially marked in
the anterior region. ‘The basal parts of the various appendages of the head are
deeply coloured. In several specimens the anterior part of the body (10-14 seg-
ments) is paler in colour than it is further behind, especially the branchiae. This
may be due to regeneration of the anterior end. The body is round in front, some-
what flattened behind.

The head (figs. 144, 14B), as usual in this genus, is partly concealed dorsally by
the projecting peristomium, ventrally by the palps. The median antenna is 1T mm.
long, very slightly exceeding the inner paired antennae, and nearly twice as long as
the outer pair. The median antenna if bent back reaches tc the middle of the 1oth
setigerous segment. The swollen bases of the antennae are composed of 12-13
rings. The cephalic lobe is small, and the posterior part is hidden by the peristo-
mium. It bears two dark pigment spots which may represent eyes. The outer
antennae are attached beneath the median pair. The frontal palps are fusiform,
shorter than the ringed bases of the antennae. The palps are large, and are grooved
on the dorsal surface. The lower surface shows two portions differing in appearance,
the inner (anterior) half being the more tumid, and marked off by a deep groove from
the outer half. The peristomium is very little longer than the succeeding segments,
and slightly narrowed. The tentacular cirri are about as long as the ringed bases of
the antennae. At first sight they appear to be attached to the anterior margin of
the peristomium, but a closer examination shows that they really spring from the
dorsal surface, a short distance behind the front margin. Ventrally the peristomium
forms a wide loose lower lip.

In six out of the seven large individuals the first branchia is on the 4th foot.
In the other one, which is the smallest of the seven, the first branchia is on the 5th
foot. The branchiae (figs. 14A, 14F) increase in size as far as the 4th-6th pair.
The largest have about seven whorls of moderately long filaments, attached to a
stout stem, the base of which is more or less distinctly ringed. The anterior 77 pairs
of branchiae are branched and are approximately as long as the dorsal cirri, the two
organs gradually decreasing together. The 78th pair consists of simple filaments.
There are 20-40 segments with these simple filiform branchiae, the last few being
like minute papillae.

The mandibles (fig. 14D) are fused at the anterior end. The front margin
has a rounded notch at each side and a more acute notch on each lateral margin.
The posterior limbs are black and slightly expanded distally. The maxillae are very
broad (fig. 14¢), the supports being rather short and rounded, the forcipate processes
stout and boldly curved. The great dental plates have 6-8 teeth on the right
side, 7-9 on the left. The azygos plate has 6-9 teeth. The crescentic plates have
7-10 teeth. On the outer side of the latter are two rectangular plates, without
teeth.

The feet are all provided with long slender dorsal cirri, each of which has a bundle
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of slender spines running into its base, but not piercing the skin. In the four ante-
rior pairs of feet the setigerous lobe is relatively much larger than in the others.

The 1st foot (fig. 14E, and text-fig. 124) has a large fusiform lobe behind the
setae. In front of it lie two low rounded papillae, the dorsal one being the larger.
A single capillary seta emerges behind the dorsal papilla. Ventrally there are 4 bifid
books, 2 thin ones in front of the ventral papilla, and two thicker ones between the
two papillae. In addition there are many stout and slender setae in the setigerous
lobe and in the base of the dorsal cirrus which do not pierce the skin. In the bifid

TEXT-FIG. 12.—Parapodial diagrams of Diopatra variabilis, sp. nov.
a. 1st foot; b. 10th foot; c. 2oth foot, setigerous lobe only shown ; d. 7oth foot: e. 150th foot.
— = dorsal capillary setae, without wings, in segments 1-4; x = bifid setae in segments 1-4; .’ =spines or setae
ol varying thickness, which are embedded in the tissues and seldom pierce the skin; o = brush setae; | = capillary
setae, winged and smooth in auterior segments, serrate in posterior segments; v= ventral capillary setae, with flat
smooth wingless blades; A = stout ventral hooks of middle and posterior segments.

setae (fig. 14M) the tip is enclosed between two wings, and the shaft is obliquely
striated. A short distance behind the tip there is in some cases a pseudo-articulation.
The dorsal capillary seta is strong, broad, curved, and finely pointed, with smooth
edges. The blade is flattened, but not winged.

The 2nd and 3rd feet are similar in shape, with two dorsal capillary setae, three
stout bifid setae between the anterior papillae, and two thin ones in front of the
lower papilla. The posterior lobe is rather more elongate than in the 1st foot. On
the 4th foot is the first branchia, rather shorter than the dorsal cirrus. The rest of
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the foot does not differ from those in front. In the sth footthereis a marked change.
The ventral cirrus is much shorter and stouter, and the bifid setae are replaced by
capillaries. The upper capillary setae lie above and behind the posterior lobe,
and now show a narrow wing (fig. 14H). They are accompanied by a single brush
seta (fig. 140), which has an expanded oblique tip, with about 13 coarse teeth and
two external slender teeth, the latter differing very littlein length from the others:
The ventral capillary setae (fig. 147) are shorter than the dorsal, and have no wings.
They taper suddenly to a very slender tip, and are obliquely striated with smooth
edges.

In the 6th foot the ventral cirrus is reduced to a short stout stump and ventral
pad. There are two brush setae in the dorsal division. Three spines lie between the
two anterior papillae. They taper rapidly at the distal end to filiform tips, which pierce
the skin. In the 7th foot the ventral cirrus is still more rounded, and in the follow-
ing segments it consists of a flat glandular pad, large in the anterior segments, but
gradually becoming smaller towards the tail.

In the 1oth foot (fig. 14F, and text-fig. 126) the setigerous lobe forms a rela-
tively small part of the foot. The setigerous fillet runs from beneath the anterior
ventral papilla round the front of the foot and is connected to the back of the poste-
rior lobe. There are four stout spines in the ventral division, and a bundle of fine
spines enters the base of the dorsal cirrus. There are three brush setae. The dorsal
capillary setae are long, stout, tapering gradually, with narrow wings, only one of
which can usually be seen. The ventral setae are shorter with much flatter blades,
without wings, and taper much more rapidly to very slender tips. In the 15th
foot there are 8 brush setae, in the zoth foot ro.

In the 15th foot the lower anterior papilla has disappeared (text-fig. 12¢), and the
fillet is attached to the ventral side of the upper anterior papilla. In the 28th foot a
stout hook appears in the ventral part of the foot, below the setae. The tip (fig. 14N)
is bifid, and the lower tooth, which is slightly bent, is stouter and longer than the
upper one. The tip is guarded by two delicate flexible wings. In the 4oth foot
there are 18 brush setae and 4 or 5 capillary setae in the dorsal division. There are
two ventral hooks, the lower one emerging far down on the ventral side of the seti-
gerous lobe.

In the 7o0th foot (text-fig. 12d) the branchia and ventral pad are greatly reduced
in size. The posterior lobe is still conspicuous, but the anterior papilla is not
visible in side-view. Of the ventral setae, only two or three project beyond the skin.
They have short broad blades, with slender tips. Some of them seem to have been
converted into stout spines with filiform tips. Outside the setigerous fillet there is
another fold of skin, which completely surrounds the setigerous lobe. One of the
stout ventral hooks emerges with the ventral setae within the fillet, the other is more
ventral in position and emerges outside the fillet. There are more brush setae than
capillary setae in the dorsal group.

In the 1ooth foot the posterior lobe is greatly reduced, and the anterior papilla
has disappeared. The setae form a single series, arched round the posterior lobe.
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The 150th foot (fig. 146, and text-fig. 12¢) is mammillate, with a tapering dorsal
cirrus. The posterior lobe 1s small, and is almost completely surrounded by the
inner fillet. There are 12 brush setae and 4 capillaries in the dorsal group. In the
ventral group there are 3 stout capillaries with acutely tapering tips, and 2 very
thick bifid hocks.  In the latter (fig. 14r) the lower tooth is now much longer than
the upper one.  Towards the posterior end of the body the foot becomes smaller and
more elongate, the setae fewer in number, and oaly one ventral hook occurs. The
spines which pierce the dorsal cirrus are tewer in number and much finer and shorter.
In none of the large specimens is the anal end complete.

The dorsal capillary setae show certain interesting changes as one passes from
the anterior end backwards. In the j anterior feet they are devoid of wings. A
certain number of feet follow in which the setae have narrow wings and smooth edges
(fig. 148). In the middle and posterior feet they are as shown in figs. 14, 4. The
wings are not quite opposite each other. so that in side view only one is seen. The
proximal part of the wing expands suddenly, and the margin is finely but distinctly
toothed. In setae from the posterior feet this serrate part is more elongate than in
those from the mid-body. The ventral capillary setae also show changes. The
blade becomes wider and shorter and the abruptly filiform tip more obvious in the
posterior feet. The tapering part of the seta is minutely spinous. The acicula are
not wider than the ventral capillaries, and approach them in shape, the filiform tip
being very notable. The brush setae are not flat, but have the edges curved towards
each other.

The smaller specimens differ in several respects from the above description.
The most obvious difference 1s in the branchiae. Fig. 14r shows the 1oth foot of
oune of these specimens. The branchia is mauy times longer than the dorsal cirrus,
which is only about twice as long as the posterior lobe. The filaments are longer, and
not so crowded on the stem. In a few specimnens the st branchia is on the 4th foot,
but in the majority it is on the sth. The anterior branchiae are relatively much
longer than in the large specimens. The last branchia occurs on the 37th-39th foot,
and there are very few with ouly a single filament. In some specimens the
filaments are long, and loosely arranged, but in others they are bushy, as in the large
specimens. In the smallest of the large sp ecimens the 1st branchia is on the 5th
foot, and the filaments are long and loosely arranged, but the stem is only as long as
the dorsal cirrus.  In the small specimens the serrate part of the dorsal capillary
setae is more elongate and not so wide as in the large specimens. The peristomium
does not project over the posterior margin of the head.

Only one of the small specimens is complete. It measures 64 mm. in length, and
has 150 segments. The rest are incomplete, some larger than this, and some
smaller. The anal segment is button-shaped, and bears 4 ventral cirri, the upper
pair being 4 times as long as the lower pair, and equal in length to the last 6 seg-
ments. In one of these small specimens, one of the ventral hooks of the 3rd foot has
2 teeth beneath the main fang, but this is exceptional. In the structure of the
head, jaws and tubes, the two forms agree closely. If these specimens had come from
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different localities they would probably have been regarded as distinct species. It
seems very probable, however, that the distinctions observed are due to differences in
size and age. The most important difference is in the relative lengths of the branchia
and dorsal cirrus, and it is difficult to see how this can be a function of age and size.
The large specimens were found only at one locality, in March, though empty tubes,
apparently belonging to this form, were obtained in September. The small specimens
were found both in March and September. The question of whether one or two
species are involved can only be decided by a more ample supply of material, collect-
ed at different seasons of the year.

If all the specimens are regarded as belonging to the same species, then the follow-
ing variations were observed :—

1. In the anterior segments the dorsal cirrus may be longer than, equal to, or
only one quarter as long as, the stem of the branchia.

2. The branchiae may commence on the 4th or 5th foot.

3. The branchial filaments may be long and open, or short and bushy.

4. The stem of the branchia may be thick or thin, and the base may be clearly
or obscurely ringed.

5. There may Dbe few or many branchiae pairs of (33-120), according to the size
of the individual.

6. There may be few or many feet with simple branchiae.

7. The peristomium may or may not project over the posterior part of the head.

8. There may be considerable variation in the number of teeth in the dental
plates.

These variations show that many of the criteria which have hitherto been used
to discriminate the various species of this genus, are of little or no value. Crossland
(1903, p. 132) has already commented on this point. In these circumstances it is
probably useless to compare the present species with the majority of the species
previously described, which will need careful examination, and will probably be con-
siderably reduced in number. The most characteristic features of this species are the
long dorsal cirri (in the large specimens), and the shape of the dorsal serrate capillary
setae in the middle and posterior segments. In the possession of long dorsal cirri,
the species agrees with D. amoena, described by Kinberg (1910, p. 38), from the
Atlantic, near the mouth of the Rio de la Plata. The text is too brief to be of any
value, but judging from the figures recently published, D. amoena differs from the
present species in having smaller, and probably fewer branchiae, with fewer fila-
ments, more elongate feet and larger palps. The upper jaws also differ in shape,
especially the supports and forcipate processes.

The smaller specimens, however, closely resemble certain species already des-
cribed, such as D. chiliensis, Quat. (Ehlers 1901, p. 123), and D. leuckarti, Kinberg
(1910, p. 38). The structure of the dorsal capillary setae, which apparently differen-
tiates the present species, may have been overlooked by previous workers.

Habitat.— Dr. Annandale writes of the large specimens of this species—‘‘ I think
it is the largest worm in the collection. Specimens were taken in February or March
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with their tubes, near Ganta Sila, Rambha Bay. This worm lives at the edge of the
lake in muddy sand or sandy mud, at a depth of about two feet below the surface of
the bottom. When the water is high, its burrows are covered by 5 or 0 feet of water,
but the fore part of the tube is exposed as the level sinks in the dry weather. The
upper part of the tube is shaped like the ventilation funnel on a steamer, and in
places where suitable molluscs occur, the worm fixes a single white shell on the top of
the funnel, rendering the structure very conspicuous. The specimens of the animal
are very difficult to obtain, and so far as I remember, we only succeeded in digging
them out on one occasion, on which the tops of the tubes were exposed.”

The tubes are large ani thick-wallel, formed of mud and sand on a membran-
ous basis. These specimens were taken in water of specific gravity about 1°011.
Empty tubes of similar form, though smaller, were taken in 10-12 feet of water, off
Nalbano.

The small specimens were taken at nine stations, usually in the dredge, in as
much as 15 feet of water. Seven of these stations were south of a line joining
Patsahanipur with Nalbano, one station was a little north of this line, and the remain-
ing station was in the north-west corner of the lake, off Kalupara Ghat. The
water was always of low salinity, the specific gravity ranging from 1-000-1'010.
Four stations were worked during the salt-water scason, and five during the fresh-
water season.

Marphysa gravelyi, sp. nov.
(Plates XXIV, figs. 134-G, and XXV, 13H-L, and text-figs. 13a—d.)

Twenty-seven specimens of this species, all from the Chilka Lake, are available
for study. They are of various sizes, but fall roughly into two groups, with probably
an age difference of a year between them. A specimen from each of these two groups
was examined, and there is no doubt but that they belong to the same species, the dis-
tinctions noted being all explicable by the difference in size and age.

The larger (type) specimen is 172 mm. long, composed of 360 segments. The
body is cylindrical so far back as the 5th segment. It then becomes flattened dorso-
ventrally. The skin is iridescent, and the dorsum shows faint white spots in front,
which are probably much more distinct in living specimens.

The head (fig. 134) is rounded at the sides, deeply indented in front. The inden-
tation is continued as a groove, running dorsally to the base of the median tentacle,
ventrally to the mouth. The median tentacle is slightly longer than, and the ex-
ternal tentacle slightly shorter than, the other two. Two small black eyeslie batwee
the bases of the lateral tentacles, hidden by the projecting collar of the peristomium
(fig. 13 is from a small specimen). The head is followed by two achaetous segments,
of which the first—the peristomium—is about three times as long as the next and
succeeding segments.

The anal segment (fig. 13B) is button-shaped, with a crenate margin. On the

ventral border are two long cylindrical anal cirri, and beneath these another pair of
very small stumpy cirri.



618 Memoirs of the Indian Museum. [Vor. V,

The hranchiae are distributed in the type specimen as follows : —

No. of No. of Position of No. of No. of Position of

filaments. segments. segments. filaments. segments. segments.
0 32 1-32 7 38 268-305
I 6 33-38 6 17 306-322
2 + 39-42 5 2 323-324
3 22 43-64 1 12 325-336
4 19 65-83 | 3 10 337-346
5 44 84-127 2 5 347-351
6 12 128-139 I 5 352-356
7 27 140-166 0 4 357-360
8 101 167-267 "'

There is, of course, considerable variation in the distribution of the branchiae, and
the numbers of filaments frequently differ on the two feet of the same segment. In
three other specimens the first branchia appears on the 36th, 42nd, and 52nd feet res-
pectively. The maximum number of filaments is 8 or rarely 9. They are much longer
than the dorsal cirrus, and are crowded together on a short stem (fig. 136G).

The mandibles (fig. 13D) are blackish at the posterior ends, paler in front. The
ringed anterior ends are small, and the two halves are not very firmly attached to
each other. The maxillae (fig. 13¢) are stout and boldly curved, the posterior pro-
cesses being spatulate. The maxillary plates have 6 teeth on the right, 5 teeth on the
left side. The azygos plate on the left has 7 oc 8 teeth, whilst the anterior crescen-
tic plates have g teeth on the right, 6 on the left. Dark horny patches of indefinite
shape occur in front of and at the side of the anterior toothed plates. The right
anterior crescentic plate bears less resemblance to its corresponding left plate than it
does to the azygos plate.

The feet increase gradually in size up to the 1oth. The 1st foot (fig. 13E and
text-fig. 134) has stuinpy rounded dorsal and ventral cirri, and a short rounded
median lobe behind the setae. In front there is a thin fillet guarding the setae.
The foot is very vascular. There are three black spines, lying horizontally. The
setae are in two groups, above and below the spines. The dorsal group consists of
about g capillary setae of various lengths, with flattened, very finely serrate blades
(fig. 13H). Ventrally there are 7 or 8 compound setae (fig. 137). The tip of the
shaft is bevelled, and has a row of spines along the upper edge. The blade is very
finely serrated, and tapers to a long filiform tip. The 2nd foot resembles the 1st, but
the setae are niore numerous.

The 5th foot (text-fig. 136) has 4 black spines. The setigerous lobe is relatively
larger and the setae much more numerous. The setae are enclosed within two fillets,
which are attached by their edges to the middle lobe, and lie outside the spines.

The 10th foot has 5 spines, and the ventral setae are still more numerous. In
the 25th foot there are 4 spines, and 2 brush setae (fig. 13K) appear, lying in front

' A few of these have g filaments.



1921.] Fauna of the Chilka Lake : Polychaeta. 619

of the dorsal setae. They have expanded oblique tips, with numerous fine teeth, of
which the two outermost are much longer and stronger than the others. At the
35th foot a powerful hook (fig. 131.) appears on the lower edge of the ventral setae.
It is bifid at the tip, but in the anterior segments the points are either rounded or
worn away. The tip is guarded by two delicate flexible wings, and the shaft is finely
dotted.

The 4oth foot (fig. 13F, and text-fig. 13c) has 3 or 4 spines, the upper one being
colourless. The dorsal and ventral cirri are relatively smaller than in the 1st foot.
In segments 50-120 there are two ventral hooks.

d

TEXT-FIG. 13.—Parapodial diagrams of Marphysa gravelyi, sp. nov.

a. 2nd foot; b. sth foot; c. 3oth foot of small sp., 4oth foot of large sp.; d. 160th foot of
small sp., 240th foot of large sp.

- = capillary setae; @ = spines; x = compound setae; > = simple bifid hook,

After the 100th foot, capillary setae appear in the ventral bunch, replacing the
compound setae. A single compound seta remains in many feet, at the upper ante-
rior border of the ventral bunch (text-fig. 13d), but the posterior 100 feet have no
compound setae. At the 24oth foot (fig. 136G, and text-fig. 13d) the branchia has its
maximum of g filaments. The dorsal cirrus is short and conical, the ventral cirrus
stumpy and round. The middle papilla is very small, and the internal fillet runs out
to the tip of the black spine or spines. The external fillet now runs completely
round the setigerous lobe. The dorsal division has 4 brush setae in front, arranged in
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a gradual sequence, the uppermost being the shortest and smallest. The greatest
number of brush setae noted in any foot was 4. The dorsal capillary setae lie close
to the inner fillet, emerging inside it in the anterior region (text-fig. 13d). In the
ventral division there is a single compound setae in the front of the foot, and a bifid
winged hook on the lower margin. All the other setae are simple capillaries. The
ventral setae areshorter than the dorsal, and the blades are more distinctly flattened.

In the posterior segments the setigerous lobe is smaller in proportion to the
dorsal and ventral cirri. The setae are few and simple. There is one spine, one
ventral hook, and 1-3 brush setae with somewhat coarser teeth than those in the
anterior segments.

The smaller specimens differ from the above description in many respects, but
these differences are due to age and size. The specimen examined was 66 mm. long,
composed of 220 segments, with traces of others forming in front of the anal segment.
The eyes are larger and more distinct, and are not hidden by the collar of the peri-
stomium (fig. 134). The first branchia appears on the 22nd foot, and the maximum
number of filaments is 5, on segments 145-165. The branchiae are absent from the
posterior 20 segments. The maximum number of spines present in any foot is 4.
The first brush seta appears in the 2oth foot, and the first ventral hook on the 26th
foot. The capillary setae appear in the ventral division of the 8oth foot, and there
are no compound setae behind the 160th foot. Genital products were not observed
in any of the specimens.

This species belongs to the M. sanguinea group. The most remarkable character
is the appearance of the capillary setae in the ventral division of the feet in the
middle and posterior parts of the body. It is improbable, considering the size of the
larger specimens, that this is a larval character, especially as these setae appear at
relatively the same position in both large and small specimens, viz. near the begin-
ning of the middle third of the body. The same proportion is also seen in the posi-
tion of the last compound seta, viz. segment 150 in the small specirnen, and segment
240 in the large one. In this character there is a tendency towards M. mossambica,
Grube, which has no compound setae.

This species has also some resemblance to M. caltfornica, Moore (1909, p. 251),
but differs in the shape of the head, relative length of the tentacles, number and dis-
tribution of the branchiae, etc. M. californica has two kinds of brush setae in
the middle segments, one kind with many, the other with few teeth. Moore’s speci-
mens were incomplete behind, so that no comparison can be made as to the arrange-
ment of the setae, a feature so characteristic for M. gravely:.

Dr. Annandale writes in /i#f. of this species :— Another interesting Eunicid was
obtained only in very small numbers, though actually abundant everywhere round
the lake where the shores are muddy. This species produced large balloon-like masses
of gelatinous spawn anchored to the mud by a tubulous structure and known to the
Ooriyas as nowdar.”” It is possible that this may be the same species as was found
by Borradaile (1901, p. 714). In a lagoon at Jaffna, on the north coast of Ceylon,
he found a species of Marphysa which liberated its eggs in a pear-shaped mass of
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jelly, attached to the bottom by a short stalk.  He has described the early develop-
ment of the worm most carefully, but unfortunately all the adult specimens were
lost, and the species was never definitely identified, but was said by Willey, who saw
a damaged specimen, to be identical with, or closely allied to, M. teretiuscula,
Schinarda, a spzcies differing distinctly from the present form.

Dr. Annandale further writes that similar spawn is a conspicuous object in
shallow creeks and lagoons of brackish water both on the east coast of India and on

TEXT-F1G. 13 . <M arphvsa gravelvd, sp. nov.,
g ]

A, Egg-mass. x J. The onter laver has bzen removed at one spot, showing the clear jelly contain-
ing the eggs. B. Larva, highly magnified

that of the Malay Peninsula. It was common at the outer edge of and in small
ditches connected with the outer section of the Tale Sap on the Gulf of Siam' in
January 1910, where the mass seemed as a whole more cylindrical than those in the
Chilka Lake. In the Chilka l.ake the masses are pear- or egg-shaped, often as much
as six inches long, and are anchored to the mud, in which the worm burrows to a
considerable depth, by a tube at one end. The mass consists of jelly, which is quite
hyaline and colourless, and contains the eggs or larvae to the number of several
hundreds. The eggs are minute and scattered. The cuter part of the gelatinous
mass is stiffer than the central part, to which the eggs are confined, and the whole is

¢ Concerning this lake see Moem. Asiatic Soc. Bengal, VIL pp. 3-6. text-fig. 3 {map).
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covered by a thin, soft, sticky layer, transparent in itself but soon powdered with
fine silt, which adheres to it firmly. This soft external layer and also the outer, stiffer
layer of the central mass are continued at the base to form a narrow tube, which is
usually filled with the excreta of the worm. The tube goes straight down into the
mud for a foot or more and is inhabited by the parent worm. In the photograph
of an egg-mass of M. gravelyr here reproduced the basal tube is well shown ; also the
thin external layer, which is torn at one place, revealing the egg-mass with the minute
contained eggs or larvae.

Dr. Gravely adds that the unhatched larvae (text-fig: 13'6) can move freely in the
jelly in which they are embedded. They closely resemble Borradaile’s larvae, but
minute examination revealed somewhat great-
er differentiation among the cilia than is
indicated in his figures. Two groups of
setae crushed out of a larva with two seti-
gerous segments are shown in text-fig. 13’
It will be observed that of the simple setae
in the anterior group one is pointed at the end
and the other somewhat blunter, as described
by Borradaile. There is, moreover, a single
jointed seta associated with them. Neither
this jointed seta nor the one in the second
group is, however, quite like either of the
jointed setae figured from Borradaile’s older
larva. The figures of the Chilka larva have
been prepared under Dr. Gravely’s supervision.

A minute nematode worm Monhystera uria, Stewart (Rec. Ind. Mus. X p. 247)
is found in the jelly with the larvae.

Habitat.—27 specimens of this species were taken at 7 stations in Chilka Lake.
All the stations were in the southern end of the lake, from Nalbano to Rambha, and
the bottom was muddy. The species was apparently only taken during the salt-
water season, from January to March. In this part of the lake, however, the specific
gravity is only from 1008 to 1'0115 in the salt-water season. It is certain that the
species lives in this area throughout the year, when the gravity is as low as 1°001, and
is only obtained in January to March because, at that time, the level of the water has
sunk so low that the mud flats and banks, in which the worm lives, can be examined.

TEXT-FIG. 13%.—Parapodium of larva of Mar-
physa gravelyi, sp. nov., highly magnified.

Lumbriconereis polydesma, sp. nov.
(Plate XXVI, figs. 15A-1, and text-figs. 14a—c.)

Only one specimen, fortunately quite complete, and a fragment of a second of
this species were taken in the south-western end of Chilka Lake. It is 185 mm. in
length, and is composed of 386 segments. It is not fully grown, as genital products
are absent, and new segments are in process of formation in front of the anal segment.
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The body is very slender, the greatest width being 1°0-1°2 mm., not including the
feet. It tapers very gradually towards the tail, more rapidly, but to a lesser degree
towards the head.  The skin of the preserved specimen is opaque white in colour,
with a faint green iridescence.

The head (figs. 15a, 158) 1s rounded in front and at the sides. Dorsally the
posterior border is covered by the projecting front border of the peristomium. No eyes
were observed, though there is a
small patch of pigment near the
posterior border of the head, a
little on the right of the median

line. The mouth is bounded in ' J

front and at the sides by two b

large lips formed by the infold- a ¢

ing of the lateral posterior mar- TrEXTFIG. 14.—Parapodial diagrams of Lumbriconereis

. polydesma, sp. nov.
gins of the head. Between the «. 1st foot; b. 10th foot; ¢. 8oth foot.

head and 1st setigerous segment - = Simplc capillary setae; x = crochets.

are two achaetous rings, the first

being twice as broad as the second. Ventrally the 1st ring is incomplete, being
interrupted by a projecting lobe of the 2nd ring. Both rings are furrowed on the
ventral side.

The feet increase gradually, and only very slightly, as far as the 1oth. The 1st
foot (text-fig. 14a) has a prominent rounded ventral lobe. The setae lie above and in
front of this lobe, and are guarded externally by a conspicuous curved fillet. There
are two colourless spines. The setae are stout winged capillaries, with bilimbate
obliquely striated blades. There are 3 of them above the spines and 4 below.

In the 1oth foot (fig. 15F and text-fig. 14b) the fillet forms a hood over the
ventral lobe. It is attached to the middle of it in front, then curves over it, and is
attached to it again on the lower posterior border. There are 3 spines in a horizontal
row. They are colourless, except the tips of the two anterior ones, which are dark
brown. There are 4 capillary setae above the spines and 5 below. The upper setae
are rather longer than the lower, and they all curve towards the spines.

At the 2gth foot the first crochet appears in the ventral division. The 30th foot
has 2 colourless spines, 3 capillary setae above the spines, 2 capillary setae and 1
crochet below the spines. The fillet lies more in front of the ventral lobe than in the
roth foot, and its antarior line of attachment is near the ventral border of the lobe.

The 4oth foot is similar in shape. It has 2 spines, 2 capillary setae and 1 crochet
above the spines, I capillary seta and 2 crochets below.

In the 8oth foot (fig. 156, and text-fig. I4c) the ventral lobe is smaller and
slenderer, and curves upwards. The fillet lies almost altogether on the anterior side
of the lobe, and is hardly visible from the posterior aspect. There are 2 spines, 1
capillary seta and 1 crochet above the spines, 3 crochets below.

The shape of the feet is very uniform in the middle and posterior parts of the
body. At the jooth foot (fig. 15H) the ventral lobe is rather longer and thinner.
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The fillet is attached near the base of the lobe, and projects outwards, in front of it.
There is a single colourless spine, one capillary seta and one crochet above the spine,
and one crochet below. This capillary seta persists in all the feet.

The anus is terminal. On its ventral margin are the remains of § short stumpy
cirri, the upper pair being the longer. The capillary setae (figs. 15]J, 15L) have
broad wings which tend to curve inwards, so that frequently only one is visible.
They are obliquely striated, and taper to a slender tip. In the posterior feet the
wings are broader than those in the anterior feet. The crochets (fig. 15K) have
each two broad wings over the tip, with delicate oblique striations. The boldly
curved terminal tooth has a crown of 6-10 slender spines.

The mandibles (fig. 15E) are fused throughout their whole length. The biting
plate is composed of 5 or 6 half-rings. The shafts are striated longitudinally and
also obliquely. The whole structure is very delicate and the edges are so thin that it
is impossible to indicate the precise shape. The forcipate processes of the maxillae
are normal in size and shape, and are equal in length to the posterior processes or
“supports ”’, which have a distinct waist. Lying alongside the forcipate processes are
two narrow dotted strips of chitin. The main dental plates are each composed of a
dark-coloured ventral part, rather narrow and bearing teeth, and a larger and paler
reflexed plate lying above it. There are 5 teeth on the right side, 4 on the left.
The 3rd pair of jaws have bifid tips, and the 4th pair strong simple tips. Fig. 15D
shows them after they have been flattened. Lying alongside the 3rd and jth pairs
are two rectangular dotted plates.

This species is characterised by the very slender elongate body, the structure of
the jaws, the shape of the head and setae, and the presence of capillary setae in all
the feet.

In the shape of the jaws it resembles the L. fetraura (Schmarda) as described by
Ehlers (1901, p. 137), but the two species differ widely in the distribution of the capil-
lary setae and crochets. Iu the form of the setae, and in having two teeth on the
3rd pair of jaws, it resembles L. indica, Kinberg (1910, p. 48), from the Bangka Straits,
but differs in having only a single tooth on the 4th pair of jaws, and in the presence
of capillary setae in the posterior segments, etc. This species rather closely resembles
the L. heteropoda of Marenzeller (1879, p. 30), from Japan. The latter differs in
having a longer and more pointed head, shorter and broader body, with fewer seg-
ments, feet of somewhat different shape, and in the relative length of the two lobes.
In the middle of the body the foot of L. keteropoda carries a rudimentary dorsal lobe
with a few simple setae embedded in the tissues. The capillary setae are distributed
as in the present species, and occur in the posterior feet. The jaws are similar as a
whole, but differin details, especially in the shape of the maxillae and mandibles. The
tips of the crochets also differ.

Habitat.—A single entire individual and a fragment of a second were obtained by
digging in sand just above high-water mark on the shore of Chiriya Island, in the
south-western extremity of the Chilka Lake. They were collected during the salt-
water season, in February, and the salinity of the adjacent water was 1'0I1.
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Lumbriconereis simplex, sp. nov.
(Plate XXVT, figs. 164 100, and text-figs. 150-0.)

Six specimens of this species, from the Chilka Lake, all from the south-western
end, are available for description, all of them in a fragmentary condition, and the
posterior end is missing in all cases.  The largest fragment is 32 mm. long, and con-
sists of 125 segments. It is probably half the total length, or rather more.

The preserved animals are colourless, except for a delicate greenish iridescence.
There is a dark amber-coloured spot near the base of each foot, on the ventral side,
composed of granular pigment, like dried blood. Similar granules are scattered over
each foot, especially ncar the tip of the setigerous lobe, and just above the foot. The
body expands gradually up to the 15th setigerous segment, and then tapers still more
gradually towards the posterior end. The feet are rather prominent. The width
of the body at the 15th foot is 17 mm. or including the feet and cirri 27 mm. The
1st achaetous ring is 2} times as long as the 2nd ring.

The head (figs. 16a, 10B) is triangular, with rounded angles, the length slightly
exceeding the width. No trace of eyes could

be found, though there is some subcutane-

ous pigment on the head. The mouth is \
hounded in front by two tumid lips belong- y
ing to the head, laterally by the first ring, \

and in the mid-ventral region by the second
ring, which interrupts the first ring and pro- /
jects forwards to the mouth. a b

The 1st foot (fig. 166, and text-fig. 135a) TEXT-FIG. 15.—Parapodial diagrams of Luni-
consists of a setigerous lobe composed of briconereis simplex. sp. nov.
two lamellae or fillets, and a rounded lobe . ;m;?: Cf:;;cmise't::h .fo;);')ines‘
lying behind and beneath the fillets. Be-
tween the fillets lie four colourless spines. The setae are in two groups, a dorsal
bundle of two long bilimbate setae above the spines, and four similar but shorter
setae beneath the spines. The upper ventral seta emerges inside the inner fillet, all
the others between the two fillets. The succeeding feet increase in size and in the
number of setae. In the 1oth foot (fig. 16H, and text-fig. 150) the posterior lobe is
longer, bluntly pointed, and flattened, and the two fillets lie in front of it. There
are four bilimbate setae in each bundle. The succeeding feet up to the 3oth show
little change. The base of the posterior lobe then becomes gradually fused to the
fillets, and the terminal portion projects backwards as a finger-shaped lobe (fig. 16x).
The number of spines in the 3oth-3soth feet is 3, in the 100th foot there are 2. From
the 3oth foot there are only 3 setae in each foot, one dorsal and 2 ventral.

In the anterior segments the setae (fig. 16L) are long and tapering, with smooth
flattened obliquely striated blades. They are bilimbate, but the two wings are not
directly opposite each other, so that usually only one is seen. The dorsal setae are longer
than the ventral. In the middle and posterior feet the setae (fig. 16M) have wider and
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flatter blades, and the wings are very narrow or quite absent. In a fragment, evi-
dently from near the posterior end of a specimen, the feet are more translucent and
more elongate. They have 1 or 2 spines, and 1 dorsal and 2 ventral setae. The
blades of the setae are short, broad, and flat, with very narrow wings, and they taper
rapidly to a long fine tip. The setigerous lobe is more conical at the tip, and the
posterior lobe more elongate.

The feet of this species are remarkable for the richness of their blood supply, and
they evidently function as branchiae. In many of the feet there is in the dorsal
region of the base a large heart-shaped structure full of blood (fig. 167), into which a
number of vessels open. It is not present in all the feet, and is apparently formed
by the swollen junction of the blood-vessels. When present, it forms a conspicuous
spot on the dorsal side of the foot. From this ‘heart’ a large vessel runs into the
foot, giving off numerous branches which lie under the cuticle on the front side of
the foot. A large branch runs round the margin of the setigerous lobe, and another
passes into the posterior lobe. All these vessels branch repeatedly, and the capillaries
finally unite to form large vessels lying on the posterior side of the foot. In the
fragment from the posterior end of the body, mentioned above, the blood-vessels are
greatly reduced in size and number.

The mandibles (fig. 16F) are translucent, broad, and fused throughout almost
the whole length. The anterior or biting end is composed of numerous semi-rings.
There is very little pigment, which is confined to the lines of growth.

The maxillae (fig. 16¢) are stout and boldly curved. Their posterior portions
(the ‘supports, or ‘carriers’) are laterally deeply indented. This part variesgreatly in
length, as is seen by comparing figs. 16¢ and 16D, but is always shorter than the
forcipate processes The posterior oblique margin is thin and frayed. Lying on the
outer margin of the forcipate processes is a long thin horny plate. The great dental
plates have each 4 large teeth. At the anterior end each has a flat cap (fig. 16E).
The dental plate itself is rather narrow, but it has a broad dorsal flange lying behind
the forcipate process. The 3rd pair of jaws are bidentate. The 4th pair have each
a stout tooth, which may be slightly bifid at the tip, possible through abrasion.
Lying ventrally to the 3rd and 4th pairs of jaws is a thin rectangular coarsely dotted
plate on each side.

So far as one can judge from the brief description and inadequate figures, this
species resembles L. aflantica, Kinberg (1910, p. 47), from the mouth of the Rio de la
Plata, especially in having only slender capillary setae. It appears to differ in the
shape of the head, and in having two teeth on the 3rd pair of jaws.

Habitat.—Fragments of six specimens were taken at two stations, both of them
on the shore of the south-western extremity of the lake, at Rambha, in mud. Of
one station, no further information is available. The other station was in March,
and the specific gravity of the water was 1-01T.
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Family GLYCERIDATI,
Glycera alba, Rathke, var. cochinensis, var. nov.
(Plate XXVTI, figs. 1747, and text-figs. 16a-c.)

Two specimens of this species were collected in the Cochin Backwater, near
Ernakulam. One of them is in good condition for description, the other is softened
and lacks the posterior region.

This species closely resembles the FEuropean Glycera alba in appearance. The
preserved animals are buff coloured. The type specimen is 39 mm. long, and consists
of 120 setigerous segments. The body attains its greatest width between the 3oth
and joth segments. From this region it tapers abruptly towards the head, and only
very gradually towards the posterior end. On approaching the tail, however, it
decreases rapidly in size. The segments are biannulate, the two rings being almost
equal in length, or the ring bearing the feet is very slightly the longer of the two.

The mouth (fig. 17a) is bounded laterally by two large tumid lips, formed of two
rings. Infront of it are 10 rings which gradually taper towards the tip. The terminal
ring bears four small tentacles. The large segment which forms the posterior mar-
gin of the mouth is much folded ventrally, and bears a fairly large pair of parapodia.
In front of this sagment are two others which are very narrow and incomplete ven-
trally. [Each of them bears a pair of rudimentary parapodia, the anterior pair espe-
cially, being very small.

The proboscis in both specimens is completely retracted, and the jaws lie upposite
the 21st pair of parapodia. - The posterior part of the retracted proboscis is shown in
fig. 17B. The expanded part—the gizzard—containing the jaws, is almost square in
section, the rounded angles being formed by four large glands, whilst there is a smaller
gland on each face. Attached to the front margin of the gizzard are four flat, almost
rectangular lamellae, two directed forwards and two folded backwards. They are
composed of large rounded cells with large nuclei.

The jaws (fig. 17E) are stout and curved. The fixing process is slender, and is
attached near the middle of the jaw. It bearsa thin triangular wing on the basal part.
In the specimen figured, the posterior end of the jaw is bifid, but this is probably
due to fracture, as it is entire in other jaws which were examined.

The internal surface of the retracted proboscis is covered with small papillae of
various shapes. The most numerous variety has a cylindrical stem (fig. 17¢), with
an oblique mammillate tip, bounded by flat wings. The diameter of the stem is
equal to the width of the wings, and the papilla is 2} times as high as the diameter.
Another variety is pear-shaped (fig. 17D), whilst others are similar in shape, but
slenderer. All are traversed by ducts opening at the tip.

The 15t foot is very minute, and consists only of a setigerous lobe with a group of
compound setae, and a flat heart-shaped posterior lobe.

The 2nd foot is a little larger. The setigerous lobe has two bundles of compound
setae, an anterior finger-shaped lobe, and a posterior cordate lobe.

In the 3rd foot, which is almost normal in size, there is a rounded dorsal cirrus,
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and a group of dorsal capillary setae. There are two long slender anterior lobes.
The posterior cordate lobe has now moved towards the ventral border, and there isno
posterior lobe. There are two spines.

In the 4th foot (fig. 17F, and text-fig. 16a), the posterior cordate lobe of the
1st and 2nd feet has now definitely assumed its position as the ventral cirrus. The
fillet, which lies behind the setae, is attached to the two anterior lobes in the region
of the spines, and is thus broken into three sections. The dorsal capillary setae are in
two bundles, above and below the dorsal spine, whilst the compound setae have
a similar relation-to the ventral spine.

The 6th and 8th feet (text-fig. 160) are similar, except that the fillet runs further
out along the upper anterior lobe. It then passes direct to the ventral cirrus, and is
not fused to the lower anterior lobe.

TEXT-FIG. 16.—Parapodial diagrams of Glycera alba var. cochinensis, var. nov.
a. 4th foot; b. 6th or 8th foot; c. Toth foot; d. g4oth foot; e. rroth foot.

= capillary setae; x = compound setae.

In the 1oth foot (text-fig. 16¢) the dorsal projection of the fillet now forms a
posterior lobe, and is quite free from the upper anterior lobe.

In the 12th foot the posterior lobe is half as long as the upper anterior lobe. The
fillet projects slightly outwards behind tke lower anterior lobe.

The first branchia appears on the r7th foot, as a short stumpy lobe above the
posterior dorsal lobe. It increases in size up to the 3oth foot.

The 4oth foot (fig. 17H, and text-fig. 16d) represents the normal condition. The
branchia is very large, 3 or 4 times as long as any of the foot lobes. The upper
posterior lobe is always much shorter than the anterior lobes, whilst the lower poste-
rior lobe is only just indicated by the outward curve of the fillet.

Towards the posterior end the various lobes (excepting the dorsal cirrus, which
remains short and rounded) become thinner and more pointed. The 110th foot (text-
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fig. 16¢) consists only of the dorsal cirrus, the two anterior lobes, and the ventral
cirrus. The branchia and posterior lobes have disappeared, and the fillet is perpendi-
cular. The posterior 12 feet are without branchiae. The anal segment bears a pair
of long tapering cirri, stout at the base.

The setae are of the usual type. The dorsal capillary setae have slightly flattened
blades, with slight traces of a wing. The compound setae have the ends of the
shafts unequally bifid (fig. 17]), and slender terminal pieces. The edges of the latter
are minutely crenulate, rather than serrate.

I have compared these two individuals carefully with specimens of Glycera alba,
Rathke, from Ireland, and have been unable to find any differences worthy of
specific rank. In the Cochin specimens the branchiae are a little longer, and the
lobes of the feet rather more acute, the posterior lobes being shorter relatively. Itis
also possible that examination of more material would show differences in the struc-
ture of the anterior feet, especially in the origin of the posterior lobes. The structure
of the proboscis is very similar in both forms.

Glycera africana, Arwidsson (1898, p. 21) and Fauvel (1902, p. 73), seems to be a
similar variety of G. alba, hardly distinguishable from the present form. It has been
recorded from Senegal, Cape of Good Hope, and the Red Sea. The branchiae of the
European-forms of G. alba vary considerably in size, G. convoluta, Keferstein, having
apparently been described from specimens with very large branchiae. G. alba, var.
macrobranchia, Moore (1911, p. 301), from San Diego Bay, California, is very closely
related to the present form. A number of other species will probably eventually be
referred to G. alba, which appears to have an almost world-wide distribution. It has
not, however, previously been found in fresh or brackish water, though its wide dis-
tribution indicates great capacity for adaptation.

Habitut.—Two specimens were collected in September, 1914, by F. H. Gravely,
in the Cochin Backwater, near Ernakulam, south-west coast of the Madras Presidency.
The water is of variable salinity, but precise information on this point is lacking.

Glycinde oligodon, sp. nov.
(Plate XXVII, figs. 18A—Q, and text-figs. 17a-c.)

This species is widely distributed in the Chilka Lake. The type specimen is an
immature female, 20 mm. long, having 97 setigerous segments. The colour of the body
is a dark greenish yellow. In the intersegmental areas of the lateral region the pig-
ment is much darker, except between the parapodia. In the median ventral line
there is a row of dark spots—the neural eye-spots—not very distinct in the anterior
segments. FEach spot is formed, sometimes by a small bar on each side of the in-
tersegmental groove, but more often by two short parallel longitudinal bars crossing
the groove. The body is narrow in front, and gradually expands till the beginning of
the posterior third. It then tapers a little, more rapidly in the last few segments, but
still the tail terminates rather bluntly, especially in small specimens (fig. 188). The
anal segment bears two long cirri, swollen at the base, with long filiform tips. The
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anus is terminal, and the cirri are ventral, equal in length to the last g or 10 seg-
ments.

The segments increase in length up to the 22nd, where the length of each is two-
thirds of the width, then slightly decrease up to the 28th. Then they suddenly de-
crease greatly till the length is only §th—ith of the width, the latter having at the
same time increased. The anterior part of the body is rounded, the middle and
posterior regions are flat. In the anterior segments the nerve cords are widely sepa-
rated (fig. 18a), and are indicated externally by faint lines of pigment, which are
thickened to form a dot in the middle of each segment.

The basal ring of the head (fig. 184) is broad, and has a small deeply seated
black eye at each side. No other eyes were observed on the head. The distal ring
of the head has four small tentacles, each having a small terminal joint furnished with
palpocils. The ventral tentacles are a little in front of the dorsal. The head is com-
posed of the basal ocular segment and eight tapering rings. The dorsal region of the
head is defined by lateral grooves.

The everted proboscis is armed with two dorsal and two ventral bands of tooth-
like papillae or paragnaths (fig. 18¢c). Each ventral band consists of two rows of
papillae. The inner or median row is composed of soft mammillate papillae (fig. 18E),
each with a pore at the tip. The outer row is composed of harder thick-walled parag-
naths (fig. 18F), each with one large and one small tooth. These outer paragnaths
are largest at the proximal end of the everted proboscis, and become smaller and
more shapeless towards the distal end. Fach dorsal band consists of four irregular
rows of paragnaths. Between the bands, in the median dorsal line (fig. 18¢),is a
row of small rounded horny papillae with transverse apical pores. The paragnaths
composing the inner row of each dorsal band are distinguished clearly from the
others by their larger size and peculiar shape (figs. 18¢ and 18p). Fach is attached
near the middle, and the outer end is expanded to form a knob. The inner end is
poiuted, and a short distance from the tip on the upper side is a round pore. Lying
externally to this row, are three very irregular rows of paragnaths, those in the outer
row being usually the smallest. They have simple bases, and the tips may be simple
or bifid, with terminal pores. The paragnaths, in addition to being in longitudinal
bands and rows, are also arranged in transverse rows, each row being completed in
the lateral region of the proboscis by a ridge. On this ridge, on each side, are two
flat papillae with pointed angles (figs. 18¢, 186). These ridges and papillae are
absent on the basal part of the proboscis, largest in the middle and distal regions.

The jaws (fig. 18H) are disposed in a single row, and are very few in number.
There are two large ventral jaws (a) each with two or three large blunt roots and
six teeth. There are no small jaws between the large pair. There is a dorsal row of
four small denticles, each consisting of several rounded lobes (), sometimes with
two sharp teeth (c), or with four teeth and a larger bifid tooth (4) occasionally there
is an additional denticle, still smaller and simpler.

The 1st foot is very small, the 2nd a little larger, and the 3rd almost normal
n size.
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The 1st foot (fig. 18], and text-fig. 174) consists of three lobes, one in front of
the setae and two behind. The small spine, with bent tip, lies behind the front lobe.
The setae are all compound, and lie in two groups, § beneath the upper lobe, and
34 between the anterior and lower lobes.  The 2nd foot is similar, and there is an
additional seta in each group. The 3rd foot has ¢ dorsal and 4 ventral setae. In
the 6th foot the anterior lobe is much flatter and wider, and a small lobe appears
behind it. The two posterior lobes have moved further apart, and now obviously
represent the dorsal and ventral cirri.

At the 10th foot (fig. 18K, and text-fig. 170) all the lobes are flatter. The dorsal
cirrus has taken up a more elevated position. It has a rounded ventral projection
near the base, and is also indented near the tip, the latter characteristic being very
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TeXT-FI16. 17.—Parapodial diagrams of G/yvcinde oligodon, sp. nov.
a. 1st foot; /. 10th foot; ¢. 30th foot.
= simple dorsal setae; x = compound ventral setac.
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constant in all the subsequent feet. The anterior lobe is very much eniarged, flat and
tapering to a slender tip. There are 8 setae above and 7 below the spine. The 15th
foot is very similar, the dorsal spine and setae being still absent. In the 2o0th foot
the dorsal cirrus is still more obviously enlarged near the base, which projects out-
wards as two small papillae, between which terminate the dorsal spine and omne or
two slender spines.

At the 3oth foot (fig. 18L, and text-fig. 17¢) the dorsal division consists of the
short stout swollen base of the dorsal cirrus, the latter organ, with its indented tip,
being carried on the upper surface. Beneath the dorsal cirrus lies the dark reddish
brown spine, accompanied by two or three dark brown setae (fig. 18N), which do not
pierce the skin. In front of the spine is a small rounded papilla. The ventral divi-
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sion shows little change, except that the posterior lobe is rather larger and wider.
In some specimens, however, this lobe is narrower and longer than that shown in
fig. 181.. The succeeding feet undergo little change, except that the various lobes
gradually become shorter, and the dorsal division relatively increases in size, till at
the goth foot (fig. 18Mm) it slightly exceeds the ventral division..

The ventral compound setae are of the usual type (fig. 18p, 18Q). The end of
the shaft is swollen, and the terminal piece is long and slender, with very minute
serrations. The dorsal setae (fig. 18N) are of the shape characteristic for the genus
Glycinde, having a curved tip with a long slender curved spine on the crest. In none
of the feet do they pierce the skin.

This species is characterised (1) by the small number of rings composing the
head; (2) by the structure of the proboscis, and especially by the small number of
dorsal jaws ; (3) by the structure of the feet.

G. oligodon seems to be most closely related to the G. armigera described by
Moore (1911, p. 307), from California, in rather deep water. It differs in the shape
of the paragnaths, the smaller number of dorsal jaws, the smaller number of rings
composing the head, and in the shape of the foot-lobes.

Habitat. —Numerous individuals of this species were taken at 12 stations in the
Chilka I,ake. With one exception these stations were in the south-western half of
the lake. The remaining station was in the outer channel, and was worked during
September, when the water was quite fresh. At the other stations, g of which were
worked in the salt-water season, and 2 in the freshwater season, the specific gravity
of the water varied from r1'0o1-1'011. The species was usually taken on a muddy
bottom, at some distance from the shore.

Family ARICIIDAE.
Scoloplos marsupialis, sp. nov.
(Plate XXVTI, figs. 19A-G, and text-figs. 184, b.)

Only a single specimen of this species was obtained, in the Chilka Lake, but fortu-
nately it is complete. It is a male, and the body cavity is full of nearly ripe sperma-
tozoa. The body is wide and flattened in front, attaining its greatest width at the
13th setigerous segment. It is 50 mm. long, and is composed of 210 segments. The
ventral surface is flattened in front for a short distance, but soon becomes markedly
convex, and is traversed by a median groove which commences in the 15th segment,
and runs to the posterior end. The dorsal surface is convex up to the 5th setigerous
segment, and then becomes flat, but the crowding of the parapodia on the dorso-
lateral borders makes it appear concave. In the anterior region there isa transverse
ridge running round the middle of each segment, dorsally and ventrally. In the
middle and posterior regions, each segment is biannulate. The prostomium (fig. 19A)
is composed of two rings. The anterior ring is a slender cone, separated by a groove
from the posterior ring, which is much wider. The mouth is at the anterior end
of the buccal segment, and has two lateral semicircular lips, with a longitudinal
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glit—the mouth-—between them. These lips may possibly represent the proboscis as it
begins to be extruded. No eyes were observed. The intestine is full of sand grains.

The 1st foot (text-fig. 184) has dorsally a nu-
merous group of capillary setae, with serrated
blades, diminishing in size from above down-
wards. They are guarded in front by a low in-
significant fillet, behind by a rather more conspi-
cuous one. The ventral bundle consists of three
or four rows of stout hooks (fig. 1gr). Above
and below the hooks, and posterior to them are
two groups of capillary setae like those in the
dorsal bundle. The whole ventral bundle is sur-
rounded by a low and incoaspicuous fillet. The
2nd foot is similar. In the 3rd foot the dorsal
bundle is relatively a little smaller, and has a
small flat cirrus behind it. No cirrus was noted
in the ventral division.

In the 4th foot (fig. 19B) there is a conical cir-
rus behind the middle of the ventral division, as

well as the flat finger-shaped dorsal cirrus. a b
The short ventral hooks are only present in Texr-ric. 18.—Parapodial diagrams of
numbers in the anterior 8 setigerous segments. Scoloplos marsupialis, sp. nov.

a. 1st foot; b. 30th foot.

the gth segment only 2 were obs i
In th 9 g y 2 were bserved, and in = capillary setae; x = short hooks.

the 1oth, none. This type of seta has a number
of coarse serrations beneath the rounded tip, which is guarded by two very delicate
wings. The shaft shows a double curvature. In the anterior segments the ventral
capillary setae are shorter and stouter than the dorsal setae, and the blade is more
abruptly widened.

No further change occurs in the feet till the 13th setigerous segment, where the
branchiae appear as minute papillae, and the dorsal eirrus commences to elongate.
At the 17th foot (fig. 19c) the dorsal cirrus and branchia are very similar in size and
shape, but the ventral cirrus is still small. In the 18th and 19th feet (fig. 19D)
marked changes commence. The dorsal cirrus and dorsal setae are much longer.
The ventral cirrus is longer also, and behind and beneath it is a large thin membrane
shaped like a pocket. The latter commences on the 18th segment, and increases a
little in size in the succeeding segments. All the setae are now longer, slenderer, and
with finer serrations than those in the anterior region, the dorsal setae being longer
than the ventral. Each bundle is supported by a number of pale spines. The ven-
tral cirrus, however, still remains entire, and the area from which the ventral setae
emerge is still elongate, as in the preceding feet.

In the 20th foot the metamorphosis is complete. The ventral cirrus is bifid at
the tip, and the setae emerge in a small area in front of and between the two lobes.
The dorsal cirrus is constricted near the base. The ventral setae have also changed
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again slightly, the blade, instead of tapering very gradually, narrowing abruptly
near the tip (fig. 196). The branchiae have gradually increased, and the 30th foot
may be taken as typical of the median and posterior regions of the body (fig. 19E,
and text-fig. 18b).

The branchiae are large and tapering and covered with cilia. They lie close to-
gether near the median dorsal line. The dorsal cirrus is fusiform, and a thin fillet at its
base lies behind the dorsal setae. The ventral setigerous lobe is also constricted at
the base and bilobate at the tip. The ventral setae emerge in a bunch just in front
of the bifid tip, and are guarded by a low anterior fillet. Beneath the ventral divi-
sion is the delicate pocket-shaped membrane, from which the specific name is derived.
It is attached by its anterior edge in a line with the setigerous lobes, and its shorter
posterior margin is thus behind the foot. The setae are almost equally long in both
divisions. Very little change takes place in the succeeding feet. In the 7oth foot
the dorsal cirrus is half as long again as the branchia, which is very short and stout,
but in the 150th foot the two are equal in length. As only a single specimen was
available it is impossible to say whether these variations have any significance.
The posterior 10 pairs of feet decrease rapidly in size. The anal segment is large
and cylindrical and the anus is terminal. There are two very slender dorso-lateral
anal cirri.

This species differs from S. armiger (Miiller) in many respects. In the latter
species the pockets below the feet are absent. The position of the first branchia
differs, as does the shape and arrangement of the anterior feet, the shape of the
setae, etc.

S. kerguelensis, McIntosh, is easily distinguished from the present species by the
shape of the setae, the position of the first branchiae, etc.

Habitat —A single specimen was found in the outer channel at Manikpatna
Island, during the salt-water season, when the specific gravity of the water was about
1°0204. It probably lives there throughout the year, though this remains doubtful,
in the absence of material collected during the freshwater season.

Family SPIONIDAE.
Polydora hornelli, Willey.

(Plate XXVIIT, figs. 214-D.)
1905. Polydora hornelli, Willey, p. 286.

A single specimen, the posterior part of which is missing, was found in an oyster
shell at Manikpatna, Chilka Lake. It exhibits no obvious characters by which it can
be distinguished from the P. /wornelli descrihed by Willey (fom. cit.), who obtained
his specimens from pearl oysters in the Gulf of Manaar, Ceylon. Unfortunately
Willey’s description is rather brief, and is illustrated only by a single figure showing
one of the modified setae of the 5th segment. He gives no account of the structure
of the posterior region, so important in diagnosing the species of this genus, and the
absence of the tail in the Chilka specimen prevents me from completing his account.
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The single incomplete individual is 31 mm. long, consisting of 2 segments. After
preservation in alcohal, it is quite colourless.

The head (fig. 21a4) corresponds fairly well with the description given by Willey.
The prostomium is slightly indented in front. Between the bases of the tentacles
there is an oval area of the prostomium, separated by grooves, which seems to corre-
spond to the ‘ocular area of Willey. The prostomial ridge, or caruncle, runs back
to the end of the 3rd setigerous segment. Noeves were observed. The tentacles are
stout, long and firmly attached.

The 1st foot has a bundle of ventral capillary setae, with a cirrus (the ventral
lamella) behind them. There are no dorsal setae, but just outside the base of the
tentacles on each side is a small conical lobe, representing the dorsal lamella.

The dorsal bundles of the succeeding feet have two rows of setae, the anterior row
consisting of short setae, the posterior row of long setae.

The 5th setigerous segment (fig. 21B) bears the modified setae. In the middle
of the lateral region is a curved row of 8 or g stout hooks, alternating with as many
pointed setae. At the anterior end of the row is a bunch of capillary setae, the dorsal
superior setae. According to Willey (fom. cit.) these setae are absent in his speci-
mens. There is no trace of dorsal or ventral lamellae. Beneath the middle of the
modified setae is a tuft of capillary setae, representing the ventral bundle.

The tips of the hooks differ according to their position in the row. The oldest
hooks, at the anterior end of the row, are worn at the tip (fig. 21¢, a, 4'), which is
spoon-shaped, with a distinct excavation, and a neck below. The unworn posterior
hooks (fig. 21¢, b) have a closely applied tooth, which occupies the concavity of the
tip. The latter type is figured by Willey (1905, Pl. V, fig. 117). The capillary setae
which alternate with the hooks, and which represent the anterior row of dorsal inferior
setae, have rather short flattened blades and slender tips, and the dorsal superior
setae resemble them.

The branchiae and ventral crochets appear on the 7th setigerous segment. The
branchiae continue to the end of the imperfect worm (the g2nd setigerous segment
at ledast). The crochets (fig. 21D) have a distinct constriction beneath the neck. The
main tooth is long and pointed, making an angle somewhat less than go°® with the shaft.
There is a simple tooth on the crest, making an angle of 45° with the main tooth.

This specimen is very close to the P. hornelli of Willey. The chief differences are (1)
the caruncle extends over the 3 anterior setigerous segments, whereas Willey gives 2
segments for his specimens ; (2) the dorsal superior group of setae of the 5th setigerous
segment is present in the Chilka specimen, absent in the Ceylon specimens. It is
possible that a closer examination of the Ceylon specimens would show other differ-
ences, which would necessitate the creation of a new species for the Chilka form, but
meanwhile it may be regarded as a variety of Willey’'s species. There is no doubt
but that this species is distinct from P. ci/iata (Johnston).

Habitat.—In crevices of oyster shells, Manikpatna, Chilka Lake. The specimen
was collected in September, when the water was quite fresh. From the nature of its
habitat it is highly probable that it survives through the salt-water season.
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Polydora (Carazzia) kempi, sp. nov.
(Plate XXVIII, figs. 20A-7.)

Five specimens of this species were collected from a canal near Calcutta. Un-
fortunately the specimens are all incomplete, and nothing is known of the posterior
end. The longest fragment is 6'5 mm. long, composed of 27 setigerous segments,
The body is of the usual shape, the anterior region being flattened dorsally, some-
what rounded ventrally. Near the 17th segment the body becomes round in section.
The anterior segments are short, but gradually elongate, till at the 2oth they are
nearly as long as broad.

The anterior segments have each a single transverse line of black spots on the
dorsum, but the line is sometimes reduced to two median spots.

The head (fig. 204) is rather small and broad.. It bears in front two short but
distinct anterior lobes. There are four black eyes, the two posterior being small and
round, whilst the anterior pair, which are more widely separated than the others, are
crescentic. The posterior margin of the head is rounded, and there is no caruncular
prolongation, but instead there is a large erect occipital tentacle, lying between the
bases of the tentacular cirri. The latter organs are relatively large.

The 1st foot (fig. 2zoc) consists of a stumpy round dorsal papilla, without dorsal
setae. The ventral setigerous lobe is vertically elongate, with a row of slender capil-
lary setae, which have only slightly flattened blades.

The 2nd foot has a fairly large rounded dorsal lamella lying behind the dorsal
setae. The dorsal setigerous lobe is.conical, and the setae are long and slender, with
only slight indications of a wing. The ventral setae are shorter and wider than the
dorsal, with narrow wings.

In the 3rd foot the lower dorsal setae are wider than those in the 2nd foot, and
have wings. The ventralsetae have increased in size, and are very distinctly flattened,
with slender tips. These changes are much more marked in the 4th foot (fig. 20D),
especially in the dorsal division. The upper dorsal setae remain long and slender,
with very narrowly winged tips, but there is a gradual transition to the lower ones
(fig. 20G), which are short and boldly curved, with widely winged blades. The ventral
setae, in two rows, are all lance-shaped (fig. 20H), those at the lower border being very
slender. The lower edge of the dorsal bundle curves backwards a little, as in
P. antennata, Clap. (Mesnil, 18g6, p. 228), and this tendency is much more obvious in
the next segment.

The s5th foot (fig. 20E) seems to be less modified than that of any other
species of Polydora, and is very similar in structure to the 4th foot, as may be seen
from a comparison of figs. 20D and 20E. Mesnil (1896, p. 235) on the contrary, ex-
presses the view that in P. polybranchia, Haswell, and P. (Carazzia) antennata, Clp.,
the 5sth segment has undergone greater modification than in any other species of
Polydora. 'This opinion is apparently based on the presence, in these two species, of
two kinds of modified setae in the 5th segment. If the 4th and 5th feet of P. kempi
(a species very closely related to P. antennata) are compared, it will be apparent that
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the only difference of note is in the shape of the dorsal inferior setae. In both feet
the dorsal and ventral lamellae are similar, the dorsal and ventral bundles are verti-
cally elongate, the dorsal superior setae are very long, with narrow wings, and the
ventral setae are lance-shaped. In the 5th foot the dorsal inferior setae are sharply
differentiated from the other setae. They cousist of two rows, 11-15 in a row, of modi-
fied setae (figs. 20E and 20F). The anterior setae are bilimbate capillaries, short,
with very broad wings and rapidly tapering filiform tips. The posterior row consists
of rather stout hooks with curved tips. There is not much difference between the
setae of the anterior row and the dorsal inferior setae of the 4th foot. Moreover,
though the row of dorsal setae is distinctly curved at the lower end (fig. 20B), a
similar tendency is observed in the 4th foot. If the 5th foot of P. kempi is compared
with that of a typical Polydora (as in fig. 218B), it is difficult to see how Mesnil's
assertion can be maintained. In the typical 5th foot, the dorsal and ventral lamel-
lae are absent, and the general disposition of the dorsal and ventral bundleg
is more modified. The anterior row of dorsal inferior setae are usually modified
as much as, or more than, those of P. kempi. The curvature of the dorsal row
of setae of the 5th foot in P. kemps is much less than in the case of P. anien-
nata, as figured by Mesnil (1896, Pl. XIV fig. 22), or Carazzi (1893, Taf. 2, fig.
13).

The 6th foot is very like the 4th, but the dorsal lamella is not quite so large.
The setae are as in the 4th foot, except that the posterior row of the ventral divi-
sion is composed of very slender thread-like setae.

There are two pairs of glandular pouches in the 6th and 7th segments, as in
P. antennata.

In the 7th setigerous segment the branchiae appear. They are quite free from
the dorsal lamellae, and at first are large. They are only 10--12 pairs of them, and
the last few pairs are very small.

In the 8th foot the ventral crochets appear (fig. 205). They are 18-20 in each
foot, and they are not accompanied by any capillary setae. On the crest there is a
slender tooth so closely applied to the main fang that there is no angle between them.
The shaft swells gradually above, and abruptly below, the narrow waist. The longest
crochets are in the middle of the row. These crochets greatly resemble those of
P. antennata. The dorsal setae are longitudinally striated, slender, and very narrowly
winged, the lower ones being short but narrow. The wide form of the 4th foot has
disappeared.

In the 18th foot the dorsal setae, 8 or g in number, are very long and slender,
wingless, or with indistinct wings. They emerge in a bunch, and no longer form a
transverse row. The branchia is reduced to a small papilla, and the lamellae and
fillets are small. In this region of the body the feet are insignificant, and project
only slightly. In the absence of the posterior region it is impossible to be certain,
but the insignificance of the feet in the middle of the body would seem to differen-
tiate this species from P. antennata, where, according to Mesnil, the feet of the poste-
rior region are very prominent, and the dorsal lamellae and fillets are well developed.



638 Memoirs of the Indian Museum. [Vor. V,

Moreover, in the latter species the branchiae extend from the 7th foot to the 4oth or
soth.

There is no pharynx in this species.

None of the specimens was sexually mature, and probably they are not fully
grown, so that changes may occur as growth proceeds.

There is no doubt that this species has its closest affinities with P. anfennata.
It resembles it, and differs from other species of Polydora, in the structure of the 5th
setigerous segment, which is only slightly modified, and in the appearance of the
crochets in the 8th setigerous segment and in their shape. In other ways the two
species are alike. I agree with Mesnil that these differences justify the separation of
P. antennata and the creation for it of the genus Carazzia, in which the present species
must also be placed.

Habitat.—Five specimens were collected in October 1914, in a canal at Chingri-
ghatta, near Calcutta. The specific gravity of the water was 1°004.

Family AMMOCHARIDAE.
Myriochele picta, sp. nov.
(Plate XXXI, figs. 30A-F.)

Very numerous specimens of this species were included in the collection, all from
the Chilka Lake. Unfortunately, the tubes are so narrow and tough, and the animals
so fragile and firmly attached to the tubes, that it is almost impossible to extract an
entire specimen. Frequently, also, the posterior extremity seems to be missing, or
to have heen regenerated to a certain extent.

The tubes are very uniform in size, 7-11 mm. long, and only 2 mm. in width.
They are composed of a tough inner membrane, covered on the outside with small
quartz grains (fig. 30B). The posterior end of the tube is somewhat narrowed, and is
covered with rather smaller quartz grains than the anterior end.

The worms themselves are 3—4 mm. long. No specimens containing sperm or
ova were observed, so that possibly the worms attain greater dimensions, but their
uniform size, whether found in February or September, tends to show that they are
fully grown.

On the back of the head, opposite the anterior end of the mouth, is a conspi-
cuous patch of reticulate purplish brown pigment (fig. 30c¢). This patch is fairly
constant in occurrence, though of variable size and density. At the posterior end of
the buccal segment is a transverse dorsal band of similar pigment. A fainter band
may occur near the anterior dorsal margin of the first thoracic segment, and smaller
patches are sometimes found on other parts of the head, though these are frequently
absent, at least in the preserved animals.

A specimen, apparently complete (fig. 304), was extracted from its tube. It is
3’5 mm. long, and consists of the head and 16 setigerous segments, of which 3 are
thoracic and 13 abdominal. The head and buccal segments (fig. 30c) are quite fused,
and frequently marked off from the thorax by a constriction. The head is some-
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times swollen and bent, as in fig. 3oA. The mouth forms a conspicuous opening on
the ventral surface (figs. 30¢, 3op). It is surrounded by a thick folded lip, which is
richly ciliated.

The thoracic segments, 3 in number, are provided on each side with a group of
capillary setae, 2-4 in number, and lateral in position. No hooks are present on the
thorax.

The first abdominal segment is as long as, or a little longer than, the three
thoracic segments. The second abdominal segment is still longer, and is the longest
segment of the body. The succeeding eight segments diminish only very slightly in
length, but the three posterior segments are much shorter, especially the two last.
The anal segment is conical. All the abdominal segments are provided with dorsal
capillary setae and ventral hooks. The capillary setae are 1-5 in number. The
proximal part of the seta is smooth, the distal part spinous, but the spines are
so small that even under a magnification of 1300 diameters they are indistinct. The
thoracic setae are slightly thicker than those of the abdomen.

In the ventral tori the hooks are arranged in irregular transverse rows. The
anterior segments contain 25-35 in each torus, the middle segments sometimes
35-05, the posterior segments as few as 5-10. The hook (fig. 30E) has a straight
tapering shaft, a distinctly constricted neck, and above this a boldly curved bifid tip.
The teeth at the tip vary considerably in thickness, the two represented in fig. 27k
being the extremes. One hook is placed above the other, so that when seen from
above (fig. 30F) only a single tooth is visible. In the anterior abdominal segments
the setae are near the front part of the segment, but in the posterior segments they
are at the back.

The head and buccal segment are almost entirely occupied by the buccal mass
(figs. 3o0c, 30D). Passing backwards from the mouth, and lying beneath the buccal
mass, is a clavate diverticulum, probably homologous with the “Iippen-organ”
described by von Drasche in Qwenia fusiformis, D. Chiaje, and later by Watson, but
not previously noted in Mvriochele. ‘The narrow oesophagus lies in the two anterior
thoracic segments. In the third thoracic segment it passes into a somewhat swollen
‘pharynx. This is succeeded by the swollen intestine, which, in the first abdominal
segment, is composed of a mosaic of flattened granular cells, and differs markedly in
appearance from the succeeding and narrower part, though the transition in the
second abdominal segment is gradual. The intestine is full of organic debris, and
contains numerous diatloms, but no sand is present. A septum divides the buccal
from the first thoracic segment, and another lies between the second and third
thoracic segments. No septa could be distinguished in the anterior abdominal seg-
ments, but they are present in the posterior segments, just behind the bundle of
setae. In Owenia fusiformis all the segments, except the three thoracic, are separated
by septa.

Five pairs of ‘ thread glands are present (fig. 30D), a pair in each of the three
thoracic segments and in the two anterior abdominal segments. The thoracic glands
are small, those in the third segment being the largest, whilst those in the abdominal
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segments are very long. The thoracic glands open to the exterior by minutes pores
near the setae, the abdominal glands between the dorsal and ventral setae. In
Ouwenia there are 6 or 7 pairs of glands in the anterior segments, those of the third
thoracic segment being sometimes small or absent. In Myriochele heeri, according to
Hansen (1882, pp. 41, 42), there is a pair of glands in each of the long segments, and he
shows 14 such segments (tom. cit. T.vi, fig. 6). Fauvel (1914, p. 264) says that in
M heeri there is a pair of glands in each segment. McIntosh (1885, p. 410) refers a
form dredged in 2975 fathoms, east of the Antilles, to the same species. The great
depth at which it was taken, the large size of the specimens, and the fact that both
extremities were missing when McIntosh examined the material, make the identifica-
tion more than doubtful. McIntosh quotes the statement of Dr. v. Willimoes-
Suhm, who examined the specimens when they were captured, that ‘ there is a pair
of glands in each of the segments, from the second to the seventh.” This agrees
more closely with the present form, in which they occur in segments 2-6.

The Psammocollus australis of Grube (1867, p. 30) from St. Paul, appears to differ
from the present species, so far as one can tell from the rather imperfect description
and figures, in a few points, such as the size, position of the thoracic setae, shape of
the hooks, which have only a single hook at the tip, and the larger number of capil-
lary setae per bundle. Glands were observed to accompany the first and three follow-
ing girdles of hooks, that is to say, in the four anterior abdominal segments.

Habitat.-—This species was found on 6 occasions, in the southern part of the
lake, between Kalidai I. and Rambha. Five occasions were during the salt-water
season and one during the freshwater period, but the specific gravity of the water
only varied between 1'005-1'01. The specimens were taken on a muddy bottom, in
a fine-meshed net attached to the trawl.

Family CAPITELLIDAE.
Heteromastus similis, sp. nov.
(Plate XXIX, figs. 23A—23H.)

In addition to two very small specimens, one complete individual and a number
of fragments are available for study. The descriptionis drawn up from the complete
individual (the type specimen). It is 55 mm. long, composed of 212 segments. Some
of the other fragments apparently belong to rather larger individuals, and as no trace
of sexual products was found, the mature individual is doubtless larger still. The
body is long and slender, swollen at the anterior end, and tapering very gradually to
the tail. In the preserved specimens the thoracic segments are pale buff colour, the
abdominal segments greyish brown with a tinge of purple.

The head (fig. 23A) is small and pear-shaped, consisting of a wide basal part and
a much narrower tip. It usually projects freely, but may be partly contracted
beneath the anterior border of the peristomium. No eyes were observed. The basal
part of the proboscis is thin-walled, and is covered regularly with mammillate
papillae. The walls are full of clear oval refringent bodies. The anterior five seg-
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ments are usually swollen, and the inter-segmental grooves are faint. Behind the
sth (the 4th setigerous) and the succeeding segments the grooves are deeper, and
there are faint transverse grooves in line with the setae. Beginning on the 1st seti-
gerous segment there is on each side of the body a shallow groove, and these, com-
bined with the broad and shallow ventral groove, produce two ventro-lateral ridges,
carrying the ventral setae, somewhat in the manner of Ammotrypane. The ridges
fade away in the middle of the body.

The thorax consists of 12 segments, the 1st being achaetous. The 5 anterior
setigerous segments have rather short capillary setae in both dorsal and ventral
bundles. The dorsal setae (fig. 23F) have broad tapering wings. The ventral setae
are very similar, except that the wings are rather narrower, more elongate, and
proximally do not taper so gradually. There are 7-15 setae in the dorsal bundles,
4-14 in the ventral bundles. In the 1st and 2nd feet the dorsal setae are in two
rows, in the other bundles only in a single row. In the 7th-12th segments all the
bundles are composed of long crochets (fig. 236). The distal quarter is widened, and
enclosed in a sheath. The shaft narrows beneath the tip, which has a large tooth,
with two small and indistinct spines on the crest. The shaft is long, doubly curved,
and has no nodular swelling.

In the 1st setigerous segment the dorsal bundles of setae are separated by a space
rather greater than that which separates the dorsal and ventral setae on each side.
In the subsequent thoracic segments this interval is only slightly reduced, but in the
12th setigerous segment—the 1st abdominal—the dorsal bundleslie close together near
the median line. The setae in the abdominal segments are surrounded by tumid
lips, which are absent in the thoracic segments.

In the thoracic segments the setae lie in the middle of the segment, but in the
abdominal region the setae are near the posterior border. Furthermore, in the
anterior region the segments are as long as broad, but they gradually shorten, till in
the mid-region they are three or four times as wide as long. The length again
increases in the posterior region till it equals half the width. In the middle of the
body the constrictions between the segments are very deep, especially in the dorsal
region. The abdominal setae are all very short crochets (fig. 23H), and have a nodu-
lar swelling in the middle of the shaft. There are 10-15 of them in each bundle.

The structures which, in this genus, are supposed to have a branchial function,
consist of a number of lobes projecting from the posterior part of each segment.
There are two of them on the dorsal surface (fig. 23¢), carrying the dorsal setae, two
in the latero-ventral region (figs. 23D, 23E) carrying the ventral setae, and one in the
mid-ventral region, overlying the nerve-cord. The dorsal lobes, which make their
appearance near the 1ooth segment, are by far the most conspicuous. The ventral
lobes appear near the 14oth segment, and are smaller and more rounded than the
dorsal pair. In the last few feet the branchial lobes are small and inconspicuous.
In other specimens the branchiae are on fewer segments, but this may be due to re-
generation of the posterior region.

The anal segment bears ventrally a slender clavate tail, ‘33 mm. long (fig. 23B).



642 Memoirs of the Indian Museum. [VoL.V

The type of this genus is Heteromastus filiformis (Clap.). It is known from the
Mediterranean, the west coast of France, and Belgium (Ostend), and from several
localities on the east coast of North America (Eisig, 1887, p. 839). The two forms
are apparently so closely related that it is difficult to distinguish them. The Chilka
Lake species is the smaller (55 mm. as against Too mm.), but has more segments (212
against 140). The head, arrangement and structure of the setae, the branchiae and
tail are almost identical. FEisig's figures of the branchiae (1887, Taf. 27, fig. 18)
shows a lobe on each side, between the dorsal and ventral lobes, which is absent in
the Chilka Lake specimens (fig. 23€). In H. filiformis the anterior abdominal seg-
ments are much longer than the thoracic segments, whereas in H. simzilis the lengths
do not differ. Moreover, though considerable work has been done in the intervening
area of the Red Sea and Persian Gulf, Heteromastus has not been found there. I
have not been able to examine specimens of H. filiformuis, but it is probable that a
comparison of the two species would reveal other differences, whilst possibly reduc-
ing the importance of those mentioned above.

Habitat.—This species was taken at three localities in the Chilka Lake, between
Nalbano and Berhampur, that is, near the inner end of the outer channel. Two of
these stations were worked in March and one in September. The specific gravity of
the water ranged from 1-000-1'0261. The species was taken once on the shore,
twice in a few feet of water.

Genus Barantolla, gen. nov.

Capitellidae having 12 thoracic segments, of which the 1st is achaetous. Segments
2—7 have only capillary setae, segments 8~12 only elongate crochets. The abdominal
segments have short cvochets only. T he anterior thoracic segments have reticulate markings
on the skin, and the sculpture of the thovacic segments is vather elaborvate. — Branchiae in
the form of short finger-shaped lobes behind the dovsal setae of the middle and posterior
segments. These segments ave provided each with a membranous collar, produced into
four shallow parapodial lobes.

This genus shows marked affinities with Heteromastus and Mastobranchus, and it
is evident that the three genera are closely related. They all possess 12 thoracic
segments, of which the 1st is achaetous. Barantolla agrees with Heteromastus in hav-
ing capillary setae on the anterior, long hooks on the posterior thoracic segments, and
only short hooks on the abdominal segments, but differs in having capillary setae on the
segments 2-7, whereas Heteromastus has them only on segments 2-6. Mastobran-
chus is peculiar in having capillary setae only, on the thoracic segments, and in the
dorsal bundles of a number of the anterior abdominal segments. On the other hand,
Barantolla agrees with Mastobranchus in having finger-shaped branchiae, situated
behind the dorsal setae of the middle and posterior segments. The parapodial lobes
(branchiae) of Heferomastus are very like those of Barantolla. Heteromastus and
Mastobranchus are peculiar in having finger-shaped appendages on the anal segment,
and it is unfortunate that no information is available on this point for Barantolla.
The general appearance of the abdominal segments is very similar in all three
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genera. The affinity between Barantolla and Muastobranchus is also indicated by the
crenulated skin of the anterior thoracic segments, and by the discovery in the species
of Muastobranchus described below of two elongate crochets in the ventral bundle of
the 12th segment (vide p. 646).

A comparison of these three genera, based on a much more ample supply of
material, would probably lead to considerable modifications.

The form described by Stephenson (1908, p. 39) from brackish ponds at Port
Canning, Lower - Bengal, as Matla bengalensis may be related to one of the above
genera. The specimens examined were very young, 1'5-4'5 mm. in length, and
there is little in the description to indicate what the adult would be like.

Barantolla sculpta, sp. nov.
(Plate XXIX, figs. 24A-K.)

This species is represented by a number of fragments, including the anterior ends
of four individuals. Unfortunately the posterior end is not present in any specimen.

The largest fragment is 117 mm. long, composed of 135 segments. Judging
from the appearance of the last few segments, the missing portion of the tail is quite
short. The body is widest near the 4th or 5th setigerous segment (17 mm. wide),
and gradually tapers till near the 3oth segment. It then remains fairly uniform in
diameter for a long distance, expanding again a little near the posterior end. The
length of the segments varies considerably, according to their position. In the type-
specimen the approximate ratio of the width to the length is in segments 1-5,3 to 1;
segments 6-14, 4 to 1; segments 15-20, 3 to 1; segments 21-35, 2 to 1; segments
36-43, 14 to 1 ; segments 44-55, I to I ; segments 56-70, a little less than 1 to I;
segments 71-80, I to 1. The segments then gradually become shorter towards the
tail, and the last segments are 6-8 times as wide as long.

The head in all the specimens is contracted, and withdrawn under the peristo-
mium, and hence it is difficult to describe accurately. It is conical, composed of two
rings, a wide basal and a narrower terminal. The latter, in its contracted condi-
tion, is rounded. No eyes could be seen, but behind the basal ring of the head is an
irregular transverse row of deeply embedded black pigment spots, which, however,

may have no optical function.
The proboscis is partially extruded (fig. 244), and this part is covered with very

minute papillae.

The thorax consists of 12 segments, of which the first is achaetous. In the first
four segments, and to a lesser degree, in the anterior part of the 5th, the skin is dis-
tinctly tessellated (figs. 244-C), but on the succeeding segments it is smooth, except
for ridges caused by unequal contraction of the skin.

Segments 2-7 have capillary setae only, segments 8-12 long crochets only, and
the abdominal segments short crochets only. In the thoracic segments the setae are
near the middle of the segment, but in the abdominal segments they are near the
posterior end. Each of the abdominal segments is in two parts, an anterior narrow
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smooth part, and an expanded posterior part, the latter bearing the swollen tori.
The dorsal tori (fig. 24C) are widely separated in segments 2—4, and then gradually
approach each other, till from the 12th segment backwards the tumid lips of the tori
form a dorsal ridge.

The sculpturing of the integument of this species is very characteristic. On the
ventral surface (fig. 24A) there is, in the median line of segments 2-5, a row of hexa-
gonal areas, 2 or 3 in each segment. These are replaced in segments 6-12 by raised
areas not clearly marked off except by a median transverse groove. In segments
5-12, on each side of the raised median areas, are narrow hexagonal areas, the outer
ends of which reach to the ventral setae. In side view (fig. 24B) the lateral organs
are clearly shown in segments 5-12, less clearly in segments 2-4, and are very in-
distinct on the abdominal segments. Dorsally (fig. 24¢) there are median hexagonal
areas on segments 6-11. A shallow lateral groove runs backwards on each side from
the 13th segment, but occasionally it begins near the anterior end. It is probably
due to the contraction of the specimens, and the presence of very powerful longitudi-
nal latero-ventral bands of muscle.

The branchiae commence between the 55th and 6oth segments. They lie under
the dorsal parapodial lobes (figs. 24D—E). The anterior branchiae consist of 3 or 4
short rounded lobes, hidden by the parapodial lobes. Towards the tail the bran-
chiae increase in number and length. The largest, near the posterior end, have
9-11 finger-shaped lobes, attached to the underside of the dorsal parapodial lobes
(fig. 24E). The latter structures are part of a thin membrane which surrounds the
segment like a collar, the anterior margin being fixed, the posterior one free and pro-
duced into four rounded lobes, the two larger carrying the dorsal setae, the two
lateral, which are not so pronounced, carrying the ventral setae. The collar is
attached to the body-wall near the middle or the'beginning of the posterior third of
the segment. The appearance of this part of the body is very like that of Heteromas-
tus.

In segments 2~7 the dorsal and ventral tori contain only capillary setae. They
have narrow wings (fig. 24¥), and taper to a slender tip. The bundles of the 2nd
segment (1st setigerous) have about 16 setae in each, the 3rd—7th segments have
20-40 setae in each bundle. In segments 8-12 the bundles contain only long
crochets (fig. 246), which closely resemble the similar setae of Heferomastus. ‘The tip
(fig. 241), which is enclosed in a long narrow sheath, is not expanded as in Hetero-
mastus. It terminates in a strong tooth, with 5 or 6 slender spines on the crest.
There is a very slight nodulus where the seta pierces the skin. ‘The nodulus lies just
within the proximal half of the seta. Each bundle contains 20-40 of these setae.

The transition between the thoracic crochets and the typical abdominal crochets
is not so abrupt as in other species of the family. The typical abdominal crochets
are much smaller than those of the thorax (fig. 24K), they have a more distinct
swelling below the neck, the sheath over the tip is relatively shorter, and the nodu-
lus is more distinct, and is in the distal half of the seta. On the anterior abdominal
segments, the setae (fig. 24J) are intermediate in size, rather more like the thoracic
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than the abdominal crochets in shape, with only a slight expansion below the neck,
but they have short wings over the tips, and the nodulus is in the distal half, though
only slightly developed. The length of these crochets is as follows :—

On the 8th segment, ‘33 mm.

) ) Ijth yy '25—.26 mim.
w v Igth . ‘15 —'17 mm.
» oo OoOth "05—06 mm.

Passing towards the tail the abdominal setae become fewer and smaller. In the
13th foot there are 25 in a bundle, on the 60oth foot 10, and on some of the posterior
feet 2 or 3, or none at all. The spines on the crest of the crochets form a transverse
curved row, the concavity facing the terminal tooth.

Habitat.—This species was collected in some brackish pools near the salt lake at
Barantolla, near Calcutta, in November. The salinity of the water is very variable,
but never high, probably never exceeding 1°015.

Mastobranchus indicus, sp. nov.
(Plate XXX, figs. 25A-F.)

This description is founded on a single specimen from brackish pools, near
Barantolla. Unfortunately only the anterior end is available, in a very contracted
condition. It is 46 mm. long, and consists of go segments. The widest part is near
the anterior end, where it is 3 mm. wide. The fragment evidently belongs to an
individual considerably larger than the specimens of Barantolla sculpta.

The head (fig. 25A) consists of a small rounded lobe, withdrawn under the
buccal segment. No trace of eyes or nuchal organs could be found. The skin of
segments 1-6 and the anterior part of 7 is tessellated, the grooves being deeper in
the anterior segments. The thorax consists of 12 segments, of which the 1stis
achaetous. The sculpturing of the thorax recalls that of Barantolla sculpta (compare
fig. 25A and fig. 24a), but is not so distinct or general. On the ventral surface
hexagonal areas occupy the median line in segments 5-8 and the anterior part of o.
The ventro-lateral narrow hexagonal areas are clearly differentiated on segments
69, less clearly on segments 3-5. In segments 10-13 these areas gradually coalesce
with the tumid tips of the ventral tori. The lateral organs are not very distinct,
but narrow hexagonal areas, clearly marked off by grooves, lie between the dorsal
and ventral setae in segments 5-8. They probably exist in other adjacent segments,
but are not distinctly differentiated in this specimen. On the dorsum narrow trans-
verse hexagonal areas occur between the dorsal bundles of setae in segments 5-11.
As is the case with all the other areas, lateral and ventral, it is the posterior groove
which disappears first, the anterior grooves remaining on many posterior segments,
forming a complete groove round each segment. Four pairs of genital pores were
observed, behind segments 8-11. In the lateral region there is a deep groove on
each side, commencing in the 6th segment, and these, combined with a shallow
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ventral groove, help to form two ventro-lateral ridges, containing the stout longi-
tudinal neural muscle bands.

The tori in segments 2—4 are very short, containing about 20-30 setae. Segment
5 has rather longer tori, and on the 6th and subsequent segments the tori are 3—4
times as long, and contain 50-60 setae. There is no very obvious external difference
between the posterior thoracic and the anterior abdominal segments. The latter are
divided into two rings, a smooth anterior and a slightly enlarged posterior ring, the
latter bearing the tori with their tumid lips.

The setae of segments 2—4 are rather short, with pointed tips, bilimbate, with
narrow wings. The ventral setae closely resemble the dorsal setae (fig. 25B), and
they are very similar to the capillary setae of Barantolla sculpta. The thoracic setae
are all capillaries with the exception of two in the right ventral bundle of the 12th
segment (11th foot). This bandle contains 45 setae, of which 43 are normal capil-
laries. The other two are elongate hooks, very similar to those in the posterior
thoracic segments of Barantolla sculpta. The nodulus is only slightly indicated. It is
well in the distal half of the shaft, thus differing somewhat from the similar setae of
Barantolla sculpta. The shaft is widest near the lower end of the wing, and narrows
gradually towards the neck, beneath the hooked tip. In the absence of any marked
widening of the shaft below the neck, these setae resemble those of Barantolla sculpta
and differ from those of Heferomastus similis (compare figs. 236, 246 and 25¢).
The tooth at the tip is rather slender, and makes an obtuse angle with the shaft.
Behind the tooth the crest bears 5 or 6 slender spines. These setaeare *52 mm. long,
a little shorter than the capillaries of the same bundle, which are ‘6 mm. long.
Except for the hooked tip, they greatly resemble the capillary setae in general
appearance. No other crochets were found in the thoracic tori. The setae of the
corresponding ventral bundle on the left side of the body were all broken, except a
few, which had capillary tips. In the 11th segment all the setae were capillaries.
Owing to the lack of material it is impossible to elucidate the significance of the pre-
sence of these two elongate crochets. The resemblance they exhibit to the similar
setae in the posterior thoracic segments of Heteromastus and Bavantolla indicates the
close affinity existing between these three genera, and their presence in this specimen
may represent a reversion to an ancestral type which possessed them normally in the
posterior thoracic segments.  On the other hand it is possible that these setae occur
normally in the young and immature stages of Mastobranchus indicus, and are replaced
by capillaries as the individuals approach maturity.

The dorsal bundles of the 13th and 14th segments each contain about 4o capil-
lary setae, similar to those in the thoracic fect, and there are no crochets accompany-
ing them. The ventral bundles contain only crochets, about 40 in each bundle.
These differ considerably from those in the last thoracic ventral bundle (figs. 25D,
25E). The nodulus is distinct, in the distal part of the shaft. The shaft shows a
distinct swelling below the neck. These setae are only ‘28 mm. long. The wing,
enclosing the tip, is relatively short. The terminal tooth makes rather a wide angle
with the shaft, and on the crest behind it are two transverse rows of spines. In the
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dorsal bundle of the 15th segment there are only crochets, "33 mm. long, in shape
like those of the ventral bundles. In the 20th segment the dorsal- crochets are
‘174 mm. long, the ventral crochets ‘108 mm. long. The nodulus is very distinct, but
the swelling below the neck is not so evident. In the 50th segment the dorsal crochets
are ‘12 mm. long. In the ventral bundle there are 63 crochets, 'I mm. long
(fig. 25F). The nodulus is very distinct, in the middle of the shaft.

From Garia, near Calcutta, in December 1910, were obtained two fragments of a
Capitellid, which may belong to the present species or to Barantolla sculpta. They are
both from the middle of the body, but one is evidently from a more posterior region
than the other. Both fragments have very powerfully developed ventro-lateral
muscles, which are more prominent than those of Barantolla sculpta. One fragment has
branchiae on each segment, behind the dorsal setae. They are very similar to those
of Barantolla, but rather longer, consisting of 5-7 finger-shaped lobes. The dorsal
tori are more elongate and the setae more numerous than those of Barantolla. In the
absence of any knowledge of the structure of the middle and posterior regions of
Mastobranchus indicus, it is not possible to assign these fragments to any species at
present.

The present species is assigned to the genus Mastobranchus by virtue of the
structure of the thorax and anterior segments of the abdomen. A knowledge of the
structure of the anal appendages, and branchiae (if any are present) is necessary to
modify or confirm this conclusion.

In view of the great resemblance between this species and Barantolla sculpta, and
the presence of both forms in the brackish ponds near Barantolla, the question arises
whether the latter does not represent a stage in the growth of the former. All the
specimens of Barantolla available are immature. In the sculpture of the skin, shape
of the anterior end, and the form of the setae there is close resemblance. On the
other hand, all the specimens of Barantolla sculpta agree in having capillary setae on
segments 2-7, long crochets on segments 8-12, and only short crochets on the
anterior abdominal segments. Mastobranchus indicus has capillary setae only, on the
thoracic segments 2-12, with the exception of the two long crochets noted above, and
capillary setae in the dorsal bundles of the two anterior abdominal segments. If
B. sculpta is only a stage in the development of M. indicus, then the completion of
the metamorphosis has been postponed to an unusually late period, as the specimens
are at least 120 mm. long. On the whole I am inclined to regard the two forms as
distinct, but the question can only be definitely settled by the examination of more
material, at different stages of growth.

Habitat. —A single imperfect specimen from brackish pools, salt lakes, Barantolla,

near Calcutta. The specific gravity of the water is very variable, but never high,
probably never exceeding 1°015.
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Family MALDANIDAE.

Euclymene annandalei, sp. nov.
(Plates XXVIII, figs. 22a-G, and XXIX figs. 22H-K.)

This species is represented by numerous specimens, collected at 1r stations,
all in the south-western end of the Chilka T.ake. Apparently they live in tubes, but
these are so brittle that only a few fragments remain, composed of sand grains. The
body varies from 40-80 mumn. in length, and each complete individual is, without
exception, composed of the head, buccal segment (achaetous), 21 setigerous segments,
2 posterior achaetous segments, a funnel-shaped ring, and the caudal ring.

The preserved specimens are almost colourless, except for the ocelli. Epidermal
glands were diffusely scattered on the head and anterior segment (fig. 22A). On the
1st, 2nd and 3rd setigerous segments there is a narrow ring of glands in the anterior
part, in front of the setae, the 3rd also having scattered glands over the whole skin.
The 4th setigerous segment has bands of glands in front of and behind the setae.
In the 5th-8th setigerous segments the epidermis in front of the setae is thickly
covered with glands, as well as the parapodial pads. In the subsequent segments
there is a strong longitudinal mid-dorsal band of glands and the parapodial pads are
thinly covered. There are also narrow diffuse longitudinal bands running in-the line
of the dorsal setae. Beginning in the 7th setigerous segment there is a conspicuous
double band of glands on the mid-ventral surface, lying over the ventral nerve-cord,
and running back to the caudal ring.

The head (figs. 22a-C) has a large and concave dorsal cephalic plate. The
frontal process is fairly large and rounded. The sides are thin and broad, divided
by indentations into two lateral smooth areas with entire borders, and a posterior
(dorsal) crenate portion of eight rounded lobes. The nuchal grooves are rather
long, almost parallel, and are separated by a narrow high keel. On the tip of the
ventral side of the prostomium (fig. 22D), in front of the mouth, are 4 elongate
patches of very numerous reddish-brown ocelli. The two median patches lie partly
under the frontal process, and in some cases are fused in the median line. The two
other patches are more lateral in position. The proboscis is partly extruded in
several specimens. Its proximal portion is covered with low conical papillae, which
are largest near the mouth, and the distal region is smooth.

The buccal segment and prostomium combined are rather longer than the 1st
setigerous segment. Setigerous segments 1-6 are approximately equal in length, the
proportions varying greatly in different individuals, according to the degree of con-
traction. The 7th setigerous segment is rather longer, and the 8th is the shortest of
all.  The following segments are considerably longer, diminishing a little towards the
tail, the last setigerous segment—the 21st--being rather short. Then follow two
achaetous segments, the second of which is very short. The latter is prolonged into
a bell-shaped ring, which has no parapodial pads. The caudal segment is funnel-
shaped (figs. 22E-F), with a deep posterior depression, at the bottom of which lies
the anal cone. The height of the latter varies according to the degree of contraction
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of the intestine. It is folded, especially round the anus. The caudal ring is fringed
with short bluntly rounded cirri. The median ventral cirrus is stouter than the rest,
and 2-4 times as long. In 15 specimens examined, the number of cirri, including
the large ventral one, is as follows:—24, 20 (2), 19 (2), 18, 17 (3), 16 (3), 15, 14 (2).
Sometimes several of the cirri are fused together, forming a flat plate.

In setigerous segments 1-3 the parapodia are in the anterior half of the
segments, in 4-8 in the middle, and in the subsequent segments near the posterior
end.

The three anterior setigerous segments have dorsally a double row of capillary
setae. They are longitudinally striated, with two narrow wings and slender tips.
Ventrally there is a single uncinus (fig. 221) with a simple boldly curved tip. In the
two anterior bundles the setae are rather more numerous than in the 3rd. In the
4th setigerous segment the dorsal setae are similar, but fewer in number. Ventrally
there is a row of uncini, each with 5 teeth above the main fang (fig. 22k). In the
8th foot several of the dorsal capillaries have plumose tips (fig. 22J), the spinelets
being rather long. These setae are much shorter than the smooth capillaries. There
is a ventral row of 14 uncini. In the 10th segment there are 17 uncini, in the 17th
segment I4 uncini. In the anterior segments the row of dorsal capillary setae
gradually shortens as the setae become fewer in number, and at the same time the
papilla from which they emerge increases in length. It islow and insignificant on the
Ist setigerous segment, but on the 5th or 6th it forms a distinct swelling. In
segments 1-g the capillary setae form a transverse row. At the 1oth segment the
row tends to be oblique, and this tendency increases till at the 15th segment the
setae form an arch above the uncini (fig. 226). The latter are embedded in a long
narrow slit surrounded by prominent tumid lips. The uncini (fig. 22K) have 5 or 6
diminishing teeth above the main fang. Beneath the latter there is on each side a
bundle of bristles, but their point of attachment is not indicated by a prominent
boss, as in many other species. The uncini of segments 4-21 are all similar, and
there is no obvious difference between the uncini of the same foot.

Habitat.—This species was taken in large numbers at 11 stations, all in the south-
west end of the lake, south of a line drawn from Patsahanipur to Nalbano. Usually
they were obtained by digging in mud or sand at the water’s edge, but on three occa-
sions they were taken some distance off the shore, on a muddy bottom. As might
be expected from the habitat of this species, it was usually taken in the salt-water
season, when the water level was low, but on one occasion it was taken in the dredge
in the freshwater season. The specific gravity of the water ranged from 1'002-
I'0II.

Family STERNASPIDAE.
Sternaspis costata, Marenzeller.
(Plate XX, figs. 54, 5B.)

1879. Sternaspis costata, Marenzeller, p. 34, taf. vi, fig. 4.
189o. Sternaspis costata, Sluiter, p. 108.
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It is with some hesitation that the numerous specimens of Stermaspis from
the Chilka Lake are referred to the species from Japan, described by Marenzeller,
and rediscovered at Batavia by Sluiter. According to Marenzeller, it agrees closely
with the widely distributed S. scutata (Ranzani) of European seas, the most marked
difference being in the shape of the posterior ventral shield. In the latter respect
the Chilka Lake specimens show a fairly close agreement with the description and
figures given by Marenzeller.

Not one of the 316 specimens which I examined showed any trace of an
elongate proboscis such as Sluiter found in S. spimosa, and it is obvious that
the latter species should be removed to a new genus. The prostomial lobe is
small and rounded, exactly as in S. scufata. The largest specimens were 8 mm.
long, and the greatest width was 3-3'5 mm. The largest specimen examined by
Marenzeller was 12 mm. long and 5 mm. wide. Sluiter examined three specimens,
18 mm., 22 mm., and 35 mm. long respectively. In the smallest of these, the
ventral shield closely resembled that of S. costata in shape and colour, but the
largest individual varied considerably in the direction of S. scutata, the other
specimen being intermediate in size and structure. Furopean specimens of S. scutata
which I have been able to examine were larger than those from the Chilka Lake,
and differed in the shape of the ventral shield. Some of the specimens, taken
in the outer channel in September, had the body cavity full of ripe eggs, so that
apparently the Chilka Lake species does not attain a much greater size than 8 mm.

The body as a whole is brownish yellow in colour. The yellow pigment is
specially marked on the gills, the intersegmental areas, and in the area surrounding
the mouth and prostomial lobe. The wide posterior part of the body is more
deeply coloured than the narrow anterior part, and the body-wall of the former
is also thicker and less transparent. ’‘The prostomial lobe is quite transparent.
The ventral shield (fig. 54) is brightly coloured, the colour ranging from rusty
red to scarlet. There is a narrow colourless margin on the lateral and posterior
borders. It easily separates into two halves, and each half is slightly longer
than broad. It has a series of ridges radiating from the centre, each ridge forming
a groove over one of the bundles of setae, which emerge from the body-wall
beneath the shield. A series of concentric markings is also obvious. The anterior
and posterior borders are apparently deeply indented, the indentations, which
are not so rounded as in Marenzeller's figure, being occupied by paired triangular
plates. The anterior pair, which Marenzeller calls accessory plates, and which
are absent in S. scutata, really form part of the large plates, being only differentiated
by their delicate transparency and smoothness, and by the conspicuous ridge
which separates them from the large plates. They only occupy part of the anterior
concavity. The posterior triangular plates make the posterior border almost
straight. . They show the same ridges and concentric markings as the large plates,
and five pairs of bundles of setae emerge from beneath them. From beneath
the large plates g-11 pairs of bundles of setae emerge. There are thus 14-16 pairs
altogether, those at the outer posterior angles being the largest and longest. All
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these setae are longitudinally striated, and some are smooth, whilst others have the
terminal part of the shaft covered with fine short hairs.

The three anterior segments of the body have two bundles of setae each.
There are 14-26 setae in each bundle, the youngest being on the ventral margin
of the bundle. The setae have a double curvature, and are longitudinally striated
the striations being in the superficial layer. The core of the seta is abruptly
truncated some distance from the tip (fig. 58). This appearance is not caused by
injury, as it was observed in cases where the seta tapered to a fine point.

Distribution. —Miya Bay, Japan; Bai von Batavia, in mud, 10-12 fms.

Habitat.—316 specimens were taken at four stations in the outer channel near
Mahosa, in September, when the water was quite fresh. The bottom here is sand
and sandy mud. Mr. Kemp says in litt. : “As regards the Sternaspis, we only found
it in the outer channel at the season when the water was quite fresh. But our
observations in March were a little incomplete, for the water was too shallow to
permit the passage of the launch across the bar separating the main area from the
outer channel, and we had only a dinghy to work from. The species is doubtless
present all the year round in salinities varying from 1'000 to 1°027.”

Family SABELLIDAE,
Potamilla leptochaeta, sp. nov.
(Plate XXXI, figs. 28A-N.)

A number of small specimens of this species were found in masses composed of
Entoproct Polyzoa (Loxosomatoides colonialis, Annandale), accompanied by Bowerban-
ksa caudata, Hicks, and by a number of Nematode worms (Oncholaimus indicus, von
Linstow, Rec. Indian Museum, Vol. I, 1907, p. 45).

The Potamilla lives in rather brittle membranous tubes, coated with fine mud,
very like those of P. forelli; but not quite so hard and hyaline. The stolons of
the Polyzoan are attached to the worm tubes, the whole forming a tangled mass.

Most of the specimens are incomplete, the posterior extremity usually being
absent. A moderate sized individual, not the largest, measured 4'5 mm. in length,
of which the branchiae were 1°3 mm., the thorax 1'2 mm., and the abdomen 2 mm.

The branchiae are marked by two broad bands of reddish brown pigment.
The total number of setigerous segments is about 33 or 34, of which 6 compose the
thorax, and 27 or 28 the abdomen. The thorax is of uniform width, but the abdo-
men tapers gradually towards the anal segment. The latter is rather flattened,
and heart-shaped, with rounded posterior border. No eyes were observed, either
on the anterior or anal segments or on the branchiae.

In all specimens examined, there were g branchiae, 4 on the right side, 5 on the
left. Each branchia has jo-50 filaments. The latter are nearly all of the same
length, decreasing slowly in size towards the tip. In most of the specimens the tip
is short, bare, and blunt (fig. 28¢c), but one specimen was found in which all the
branchiae had rather long bare tips (fig. 28D). A more careful examination then
showed that branchiae with long tips were by no means uncommon, even in speci-
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mens where the majority had short tips. Moreover the left ventral branchia, which
was always much shorter than the others, always had an elongate tip. It seems
probable, therefore, that the long tip is the normal condition, and that the short
tips are due to accidents.

Dorsally the front margin of the collar slopes backwards, and the two ends are
attached near the median line (fig. 28a). Ventrally the collar inclines forward
(fig. 288), and in the ventral region it is deeply cleft and bilobed.

The thorax is composed of 6 setigerous segments. The faecal groove is narrow
shallow, and very indistinct, and can hardly be seen on the abdomen. Ventral
gland shields are very inconspicuous. On the mid-dorsal area there is a slightly
elevated ridge (fig. 284), especially distinct at the anterior end, where it narrows, and
lies between the ends of the collar. The first thoracic segment bears only dorsal
bundles of setae. Fach bundle contains 7 setae, the 3 upper being long and
bilimbate, as in the succeeding thoracic segments (fig. 28F). The 4 lower setae are
shorter (fig. 28k), with wider and shorter bilimbate blades and filiform tips. They
are intermediate in shape between the elongate capillaries and the spatulate setae.
In the remaining thoracic segments, the dorsal bundles contain two types of setae,
capillary and spatulate. The capillary setae (fig. 28F) have elongate narrow wings
and very long filiform tips. There are 3-6 in each bundle. Beneath and behind
them are the spatulate setae, 5-10 in number. They have pear-shaped blades
(fig. 286) with finely pointed tips.  The ventral bundles also contain two types of
setae. The anterior row (figs. 28H, 28]) consists of 7-10 cuspidate setae (soies en
pioche). The posterior row contains 7-9 avicular uncini (fig. 28g). The anterior
part of the base is large and swollen, and the posterior process is rather short.

In the anterior abdominal segments the ventral bundles contain 5-7 capillary
setae, with short blades and very long filiform tips. They vary in length (figs. 281,
28m), but are all bilimbate, and the blades are shorter and wider than those of the
thoracic setae. The dorsal bundles contain g or 10 avicular uncini (fig. 28n), differing
very slightly from those of the thorax. The posterior process is shorter, and the
spinose crown is higher and narrower. The uncini vary much in size in each bundle,
the largest being ventral, the smallest dorsal. In the posterior part of the abdomen
the setae are similar, but fewer and smaller. The ventral bundles contain 1-3
capillary setae, the dorsal bundles 1-3 uncini.

The most remarkable feature about the setae of this species is the great length
and extreme slenderness of the tips of the capillary setae, from which character the
specific name is derived.

Habitat.—From a brackish pool, Port Canning, Loower Bengal, December 1908.
The water here is of very variable salinity (Annandale, 1907, pp. 35 and 197).

Laonome indica, sp. nov.
(Plate XXX, figs. 26A-H.)

Only a single individual of this species is available. It is28 mm.long, the trunk
being 26 mm., and the unusually short gills only 2 mm. The body is slender,
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composed of the 110 segments, and the anal segment is large and conical. The
posterior 15 segments are much shorter than the preceding ones, and may have been
regenerated.

There are seven pairs of branched gills, unconnected by a membrane (fig. 264).
Each gill is penetrated by a single blood-vessel (fig. 20c), which sends off a single
branch to each barbule. The barbules are rather short, and the distal quarter of each
gillis devoid of them. 1In addition there are two smooth unbranched ventral tentacles,
or palps.

The upright collar is equal in length to the 1st setigerous segment. On the
dorsal side (fig. 26A) the two halves of the collar are simply folded inwards, and
attached to the body wall. On the ventral side (fig. 26B) the collar projects forwards
in two peculiar lobes, each pointed at the tip. Between these two lobes and the
palps is a median lobe rounded at the tip. No eyes or otocysts were observed.

The thorax is composed of six setigerous segments. Along the median dorsal
line there is a narrow groove, which passes to the ventral side in the 6th setigerous
segment, and runs to the posterior end. Ventral thoracic gland plates are incon-
spicuous or absent. The 1st thoracic segment bears only dorsal bundles of setae,
which lie nearer the median line than those of the succeeding segments (fig. 26A.)
The setae are all capillaries, mostly long and slender, with narrow bilimbate blades.
A few are shorter, with relatively broader blades. In the 2nd segment the dorsal
setae are of two kinds. The upper setae are long slender capillaries (fig. 26D), 6 or 8
in number, with narrow wings and long tapering tips. Below these are g-II setae
with spatulate tips (fig. 26E) terminating in a long fine point. The ventral setae
consist of a row of 20 uncini (fig. 266). Each of the latter has a stout rounded
base. In front view (fig. 26G, a) there are 4 or 5rows of teeth on the crest above the
main fang. The side view (fig. 266, b) shows that the main fang is very acute, with
4 teeth above it. The remaining thoracic segments, 3-6, have similar setae.

Of the abdominal setae those on the 8th setigerous segment may be taken as
typical. The dorsal division consists of 17 uncini (fig. 26n) differing only very
slightly from1 those of the thorax. The rounded base is rather more oblique, and
the gap between it and the main fang is larger. The ventral group contains 4 or 5
capillary setae (fig. 26r). The expansion formed by the wings is shorter and broader
than in the thoracic setae, and the tip is long and slender.

In the posterior segments the setae are similar in shape, but the capillaries are
rather longer. Nothing is known about the tube of this species.

Habitat.—A single specimen was taken in the south-western extremity of Chilka
Lake, 1-8 miles N.W. by N. of Sanad Point. The specific gravity of the water was
1'009 during the salt-water season.

Fabricia (Manayunkia) spongicola, sp. nov.
(Plate XXXI, figs. 29A-E.)

A number of specimens of this species are available, in a rather contracted
condition. They inhabit tubes, consisting of a delicate membrane covered with
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flocculent mud. The length of the animal varies from 1'5-3 mm. In a specimen
165 mm. long, the branchiae constituted ‘44 mm., the thorax 1 mm., and the
abdomen ‘25 mm. In a second specimen 2'3 mm. long, the branchiae were only
‘33 mm. in length.

The branchiae (fig. 29a) consist of about 18-20 slender uubranched filaments
on each side (i.e. about 36-40 in all). Occasionally they present the appearance of
being arranged in groups attached to a short common stem, but this is probably due
to the contraction of the basal membrane. In appearance and structure they closely
resemble those of Manayunkia speciosa, as described and figured by Leidy (1883,
p. 206, pl. ix, fig. 1). Within the circle of branchiae are two short clavate processes,
the “palps” or ‘“prostomial tentacles.” The body (fig. 294) is cylindrical, and
consists of 13 segments, the first and last being without setae. The head is conical
in front, and bears two black eyes. There is a prominent collar, with an entire
convex border ventrally. Dorsally the ends of the collar are rounded and folded
inwards. The thorax consists of 8 setigerous segments, the anterior three being
short, but gradually increasing up to the 8th, which is the largest in the body. No
ofocysts are present. There are 3 setigerous abdominal segments, and an achaetous
anal segment, the latter being usually spatulate, sometimes pear-shaped, and bearing
two black eyes.

The 1st thoracic segment has a bundle of 4 slender capillary setae on each side,
but no crochets. On, the succeeding 7 segments there are on each side 2-4 dorsal
capillary setae, and 2-5 ventral crochets in a single row. The capillary setae
(fig. 29B) have short flattened blades and long slender tips. The crochets (fig. 29c)
are rather stout, with three teeth above the main hook. In the abdominal segments
the ventral bundles contain one or two very slender capillary setae (fig. 29D), which
show only very slight flattening of the blade and no wings. The dorsal bundles
contain 9-11 crochets of peculiar form (fig. 29e). They are rather small, with
elongate shafts, and with numerous very fine long teeth, in several rows, at one end.
Beneath the teeth there is a slight swelling of the shaft or base of the crochet.
These setae closely resemble those of Haplobranchus aestuarinus, described and
figured by Bourne (1883, p. 171, pl. ix, fig. 14), and in a lesser degree, those of
Manayunkia and Fabricia. They are obviously intermediate in shape between the
elongate crochets of the thorax and the avicular uncini such asare found in Potamilla
and other genera (fig. 28k).

The species agrees closely with the three genera Fabricia, Manayunkia, and
Hagplobranchus. The characters held in common are: (1) the possession of 11 seti-
gerous segments, 8 thoracicand 3 abdominal; (2) the shape of the dorsal and ventral
setae in the thoracic segments; (3) the peculiar elongate crochets in the abdominal
segments; (4) the presence of eyes on the first segment; (5) and the absence of
otocysts. The present species agrees with Manayunkia in having a well-developed
collar and unbranched branchiae, and differs in the presence of caudal eyes. It resem-
bles Fabricia in having caudal eyes, and differs in having unbranched branchiae and
a well-developed collar. It agrees with Haplobranchus in having unbranched
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branchiae, though in much larger number, in the presence of a well-developed collar,
and in the shape of the abdominal crochets, and differs in the presence of caudal
eyes and in the shape of the abdominal capillary setae. Leidy (tom. cit.) figures but
does not describe the collar of Manavinkia speciosa, and his figures are not decisive
as to the presence or absence of the dorsal indentation. Bush, however (1905, p. 188),
in a generic diagnosis of Manayunkia, says that the collar is entire, without in-
cisions or clefts. If this is the case it resembles Haplobranchus and differs from
F. spongicola. ‘The latter reduces the gap between Manayunkia and Haplobranchus
on the one hand, and Fabricia on the other, and it has as much or as little right as
these forms to generic rank. All the characters cited above, which differentiate the
various forms, are probably only of specific rank, with the possible exception of the
simple or branched branchiae. In the latter respect the Chilka species agrees with
Manayunkia. The latter title has priority over Haplobranchus (1883), having been
described by Leidy in 1858, and it may itself be regarded as a sub-division of the
genus Fabricia.

Habitat.—Taken on two occasions, in the extreme south-west end of the Chilka
Lake. On one occasion it occupied tubes emhedded in the sponge Laxosuberites
lacustris, Annandale ; on the other, it was living amongst algae on the lower surfaces
of rocks on the shore. It was taken both in the fresh and salt-water seasons, hut the
specific gravity of the water only varied from 1-006-1-011.

Family SERPULIDAE.
Genus Ficopomatus, gen. nov.

This genus may, for the present, be defined by the following combination of
characters :-—

Modified sctae present on the first thoracic segment, having blades provided with very
stowt teeth. Beneath the blades is a transverse row of move than two teeth. Uncini with
relatsvely few teeth, the lowest of which is in the form of an elongate bifid spine. Ventral
abdominal setae geniculate. Operculum fig-shaped, without any outgrowths.

The modified setae of the first thoracic segment are very peculiar. They differ
from those of Serpula, Hydroides and Crucigera, in having teeth on the blade, and in
having more than two stout teeth below the blade. In these genera the stout teeth
are paired, whilst in Ficopomatus the largest tooth is median and unpaired. These
setae also differ inarkedly from those of Spirorbis, Chitinopoma, etc., which have a
crenulated wing below a finely serrated blade. The uncini resemble those of Poma-
toceros, Spirobranchus and Pomatostegus in having few teeth, of which the lowest is
bifid, but Ficopomatus differs markedly from these genera in the shape of the oper-
culum and the modified setae of the first thoracic segment.

Ficopomatus macrodon, sp. nov.
(Plate XXX, figs. 27A-M.)
Two small pieces of wood from the Cochin Backwater were covered with the
interlacing tubes of this species. The tubes form masses as in Hydroides norvegica,
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Gunn., or Pomatoceros triqueter, I,.  When free or erect the tube is circular in section,
with a single dorsal ridge, which is usually worn away in the older part of the tube
(fig. 27M, a and b). The ridge terminates over the orifice in a small sharp tooth.
Where the tube is attached, it tends to flatten on the ventral surface, and spreads
out two latero-ventral ridges (fig. 27M, ¢). This flattening of the attached tube is
due to the thickening of the walls in the latero-ventral region, the bore remaining
almost circular in section.

A rather elongate specimen is 1T mm. in length, of which the abdomen is 8 mm.,
the thorax 2 mm., and the branchiae '5-1 mm. The width of the body is ‘5-75 mm.
The thorax is composed of 7 setigerous segments, the abdomen of 43-57 segments
and in addition there are 6 or 7 narrow rings forming the tapering posterior end.

The specimens are all stained a deep reddish brown by pigment extracted by the
preservative spirit from the wood to which they are attached, and the original colour
pattern is obscured. Traces of deep blue pigment bands remain on the branchiae
and thorax, and other pigment is present, so that probably the living animals were
coloured rather after the manner of Pomatoceros triqueter, L.

The branchiae are 13-17 in number, 7-9 on the right side, 6-8 on the left. In
addition, the left dorsal branchia forms the operculum. Fach branchia has 3-5
diffuse bands of dark pigment, which spread on to the adjacent filaments. There are
18-20 pairs of rather long filaments on each branchia. The naked tip varies greatly
in length, and may be longer or shorter than the filaments. The longest filaments
are attached just above the middle of the stem, and those at each end are shortest.
The stem of the branchia bears no other appendages.

The operculum usually exceeds the branchiae in length. The stem is rather
flattened (figs. 274, 27¢), and passes more or less abruptly into the swollen head.
The latter varies in shape according to the manner in which it is compressed within
the tube, the two extreme forms being shown in figs. 274 and 27c. It is rather fig-
shaped, and tends to spread out over the branchiae, so as to protect them when
withdrawn into the tube. The distal end is almost flat in some specimens, as in fig.
27¢, in others it is markedly convex. There are no outgrowths either on the stem
or the head of the operculum. TUsually there are patches of pigment, a narrow band
just beneath the swollen head being rather constant.

The thorax (fig. 27a) is composed of 7 setigerous segments. The free margin of
the thoracic membrane is entire, except for adventitious lobes.

The 1st setigerous segment bears dorsal bundles only. They are much nearer
the mid-dorsal line than those of the succeeding segments, and are lodged in small
depressions, the setae being directed forwards. There are two kinds of setae in
these bundles. The stouter kind, usually 3 in a bundle (figs. 27D, 27E), have very
slender tips, with a series of very coarse teeth, diminishing in size towards the smooth
tip. For some distance beneath these teeth the shaft is smooth. Then comes a
transverse row of teeth, varying in number, but there is always present a large
median tooth, with a smaller one on each side. In addition there are usually 2—4
smaller teeth on each side, but sometimes these are indistinct. These setae are
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obviously homologous to the peculiar setae found in the 1st thoracic segment of
many other genera of Serpulidae. They are accompanied by a number, usually
four, of slender setae (fig. 27¥), with finely tapering tips and minutely hispid edges.

The dorsal setae of the 2nd-7th bundles are all capillary, in two rows, the
anterior row composed of 8 slender setae resembling those in the 1st bundle (fig. 27F),
the posterior row of 7 shorter capillaries, not winged, but with slightly flattened
blades (fig. 27G). Sowmetimes these setae appear quite smooth, but in other cases
the blades are minutely hispid, the edge easily fraying, so as to appear serrated.

The ventral bundles are composed of uncini (fig. 278, a and ¥), having 7, rarely
8 teeth. The lowest tooth is widely bifid.

The abdomen is traversed by a ventral groove, shallow in front, but large and
deep behind. The posterior end, in most specimens, narrows abruptly to a conical
tail, terminating in two rounded lobes, between which the anus lies (fig. 278). The
abdominal parapodia project prominently as flat lobes (fig. 277) bearing a row of
uncini on the upper external margin, whilst the ventral capillaries project beneath
the lower edge. The ventral capillaries are usually two or three in a bundle, one or
two in the posterior segments. They project from the parapodium so far that the
exposed part of each seta is usually twice as long as the part embedded in the tissues.
The shaft expands suddenly towards the tip (fig. 27K), and then bends abruptly,
the bent portion being serrated.

In the anterior abdominal segments there are about 26 uncini in each parapo-
dium. They resemble those in the thoracic segments, but have 11-12 rather slenderer
teeth (fig. 27L). They are also thinner and larger than the thoracic uncini, and when
viewed on edge the forks of the bifid spine are smaller. In the mid-abdominal region
there are 45 uncini in each foot, each with 12-14 teeth. In the posterior segments
there are 6-10 uncini in each foot, and they are smaller, with fewer and finer teeth.

Habitat.—Two pieces of wood, covered with the interlacing tubes of this species
were found in the Cochin Backwater, near Ernakulam, on the south-west shore of
the Madras Presidency, in September 1914. ‘The masses of tubes resemble in general
appearance those of Pomatoceros triqueter, 1., or Hydroides norvegica, Gunn. They
were accompanied by several specimens of Balanus amphitrite. The salinity of the
water is probably very variable, but no precise information is available.
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EXPLANATION OF PLATE XIX.
Ancistrosyllis constricta, sp. nov.

1A.—Anterior end, dorsal view. X 40.

1B.—1st right foot. X 100.

1c.—2nd right foot. Setae not shown. X I100.

1D.—4oth right foot. X 100.

1E.—Part of dorsal lobe of 8oth right foot, posterior view. X 330.
1F.—Anterior short seta from 1st foot. X 560.

16.—Intermediate type of seta from 4th foot. X 560.

Lycastis indica, sp. nov.

2A.—Anterior end, dorsal view. X 4o.

2B.—1st right foot, anterior view. X 140.

2¢.—T1oth right foot, anterior view. X 56.

2p.—7oth foot. X 100.

2E.—100th right foot, posterior view. Setae not shown. X 100.

2r.—Falcate heterogomph seta from upper part of 50th foot. X 560.

26.—Hemigomph seta with long finely serrated tip, from upper part of 10th

foot. X 5b0.

2H.—Heterogorriph seta with long coarsely serrated tip, from middle of
1oth foot. X 560.

2].—Tip of shaft of hemigomph seta from dorsal division of roth foot.
Specimen from Cochin Backwater. X 560.

Tylonereis fauveli, sp. nov.

3A.—Anterior end, dorsal view. X 30!

3B.—Posterior end, dorsal view. X 27.

3¢.—1st right foot, anterior view. X 56.

3D.—7th right foot, anterior view. X 356.

3E.—3o0th right foot, anterior view. X 56.

3F.—Tip of dorsal aciculum and gland, in 30th foot. X 330.
36.—7oth right foot, anterior view. X 56.

3H.—I150th foot. X 56.

3J.—Seta from dorsal division of 30th foot, front view. X 560.
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EXPLANATION OF PLATE XX.
Dendronereis aestuarina, sp. nov.

4a.—Anterior end, dorsal view. X 17.

4B.—Everted proboscis, ventral view. X 17.

4¢.—10th segment, ventral surface. X 20.

4D.—1st right foot, front view. X 4o.

4r.—10th right foot, front view. X 4o.

4r.—15th right foot, front view. X 4o.

46.—Dorsal cirrus of 17th foot. X 30.

4H.—18th right foot, front view. X 25.

47 .—Ventral division of the 2oth right foot, front view. Setae not shown.
X 40.

4k.—30th right foot, front view. Setae not shown. X 25.

4L.—Homogomph seta with long finely serrated terminal piece, as found in
all the feet. X 330.

aMm.—Homogomph seta with long coarsely serrated terminal piece, from
the 3rd foot. X 560.

4N.—Homogomph seta with moderately short smooth tip, from upper divi-
sion of the 6oth foot. X 330.

Sternaspis costata, Marenzeller.

5a.—Ventral shield. Only the basal portion of the lateral bundles of setae
shown. X 4o.
5B.—Tip of dorsal seta from 1st bundle. X 330.
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EXPLANATION OF PLATE XXI.
Dendronereides heteropoda, gen. et sp. nov.

6a.—Anterior end, dorsal view. X 4o0.

68.—Front view of partially extruded proboscis, showing the basal ring of
papillae.

6¢.—1st right foot, front view. X 100.

6p.—4th right foot, front view. X 100.

6E.—gth right foot, front view. X 100.

6r.—21st right foot, front view. X 100.

6G.—Single bunch of gill branches from the 25th foot. X  100.

6H.—-Dorsal division of 26th right foot, front view. X 100.

67.—30th right foot, front view. Setae not shown. X 100.

6K.—Dorsal seta from the 14th foot. x 3560.

6r.—Ventral seta with long teeth, from 14th foot. X 560.

6M.—Homogomph falcate seta from the ventral division of the 14th foot.
X 560.

6N.—Tip of shaft of seta from the ventral division of the 22nd foot, show-
ing the ‘hemigomph condition. X 560.

Nereis reducta, sp. nov.

.7A.—Anterior end, dorsal view. X 26.

7B.---Anterior end, ventral view. X 26.

7¢.—Paragnath from Group I. X 33o0.

7D.—Paragnath from Group VIII. a=side view; b=surface view. X 330.
7E.—1st right foot, front view. X 100.

7F.—3rd right foot, front view. X 100.

7G6.—1o0th right foot,-front view. X 100.

7H.—b6oth right foot, front view. X 100.

7].—Homogomph seta with long tapering tip, from dorsal division of goth

foot. X s560.
7K.—Heterogomph falcate seta from lower part of ventral division of 4oth
foot. X s60.
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EXPLANATION OF PLATE XXII.

Nereis chilkaénsis, sp. nov.

F1G6. 8a.—Anterior end, dorsal view. X 12.
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»

88.—Anterior end, dorsal view, of a small male specimen, apparently com-
mencing its metamorphosis, with partially extruded proboscis. The
eyes are larger and the tentacular cirri relatively longer than in fig.
8a. X 26.

8C.—Anterior end, ventral view, of a small specimen. X I2.

8D.-—Dorsal view of 26th and 27th segments. X 12.

8E.—1st left foot, front view. X 356.

8r.—r1o0th right foot, posterior view. X 356.

8G.—50th left foot, front view. X s56.

8H.—60th right foot, posterior view, of small male specimen shown in fig.
8B. X I50.

87.—25th left foot, posterior view, of ¢ Heteronereis. X 4o0.

8k.-—4oth left foot, posterior view, of same specimen. X 4o.

8L.—1gth right foot, posterior view, of ¢+ Heteronereis. X 56.

8m.—3o0th right foot, posterior view, of same specimen. X 56.

8N.—Homogomph seta with slender terminal piece, from the dorsal division
of the 2oth foot. X 360.

8p.—Heterogomph seta with falcate terminal piece, from the ventral division
of the 20th foot. X 560.

80.—Terminal piece of one of the short thick heterogomphs from the upper
part of the ventral division of the 65th foot. X 3560.

S8rR.—Tip of the shaft of one of the swimming setae of the Heteronereis,
from the 3oth foot. X 360.
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EXPLANATION OF PLATE XXIII.

Nereis glandicincta, sp. nov.

F16. 9a.—Anterior end, dorsal view. X 17.

»

F1cG.

»

b2

)

ogB.— Everted proboscis, ventral view. X 17.

gc.—Papilla, with paragnath, from Group VI. X 100.

gD.—Jaw. X 26.

ge.—1st right foot, front view. X 56.

gr.—r1oth right foot, front view. Xx 56.

0c.—50th right foot, front view. X 56.

oH.—100th right foot, front view. X 56.

9J.—Homogomph seta with long finely serrated terminal piece, from the
dorsal division of the 1oth foot. X 560.

ok.—Hemigomph seta with shorter, more coarsely serrated terminal piece
from the ventral division of the roth foot. X 560.

oL.—Hemigomph seta with falcate terminal piece, from the lower part of
the ventral division of the 20th foot. X 3560.

Nereis (Perinereis) marjorii, sp. nov.

10A.——Anterior end, dorsal view. X 12.

10B.—Anterior end, ventral view. X 12.

1oc.—1st left foot, posterior view. X 56.

10D.—10th left foot, posterior view. X 56.

10E.—50th left foot, front view. X 56.

10F.—7oth right foot, front view. X 36.

106.—Heterogomph seta with falcate terminal piece, from the 10th foot
X 560.
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EXPLANATION OF PLATE XXIV.

Nephthys polybranchia, sp. nov.

F16. 11A.—Anterior end, dorsal view. X 56.

)

)

)

F1c.

)

»

Fi1G.

»

»

3

11B.—1st right foot, posterior view. X 100.

11¢.—2nd right foot, posterior view, setae not fully shown. a=rudiment
of branchia. X 100.

11D.—10th right foot, front view. X 7o.

11E.—3oth right foot, front view. Setae not fully shown. X 36.

IIF.—Seta from posterior row of 20th foot. X 330.

116.—Seta from anterior row of 2oth foot. X 560.

Nephthys oligobranchia, sp. nov.

12A.—Anterior end, dorsal view. The head is distorted by the extruded
proboscis. X 38.

12B.—1I0th right foot, front view. X 7o.

12¢.—21st right foot, front view. Setae not fully shown. X 7o.

Marphysa gravelyi, sp. nov.

13A.—Anterior end, dorsal view, of a small individual. X 18.

13B.—Posterior end, dorsal view, of a small individual. X 25.

13¢.—Maxillae. X 25.

13D.—Mandibles. X 25.

13E.—1Ist left foot, front view. X 100.

13F.—3o0th right foot, front view, of a small individual, equivalent to the
4oth foot of a large individual. X 56.

136.—24oth right foot, front view, of a large individual. x 38.
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EXPLANATION OF PLATE XXV.
Marphysa gravelyi, sp. nov.

F16. 13H.—Dorsal capillary seta from the 2oth foot. X 560.
,, I3].—Ventral compound seta from the 20th foot. X 560.
,, I3K.—Brush seta from the 160th foot. X 560.
,, I3L.—Ventral hook from 50th foot. a=side view; b=front view. X 3560,

Diopatra variabilis, sp. nov.

FIG. 14A.—Anterior end, dorsal view. X 8.
,, I4B.—Anterior end, ventral view. X 6.
,, I4¢.—Maxillae. X 18.
,, I4D.—Mandibles. X 18.
,, I4E.—1st right foot, front view. X 25.
,, I4F.—10th right foot, front view. X 18.
,, I4G.-—150th left foot, front view. X 4o.
,, I4H.—Dorsal winged capillary seta from 6th foot. X 166.
,, I4J.—Ventral seta, without wing, from 5th foot. X 166.
,, I4k.—Capillary seta from the dorsal group of the 56th foot, side view.
X 166.
,, I4L.—Front view of the same seta. X 166.
,, I4Mm.—Ventral seta from 1st foot. X 560.
,, I4N.—Ventral hook from 28th foot. X 166.
,, I4P.—Ventral hook from 100th foot. X 166.
,, I149.—Brush seta from the 5th foot. X 560.
,, I4R.—10th right foot, front view, of a small individual. X 18.
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EXPLANATION OF PLATE XXVI.

Lumbriconereis polydesma, sp. nov.

15A.—Anterior end, dorsal view. X 26.

15B.—Anterior end, ventral view. X 26.

15¢.—Maxillae. X 56.

15D.—3rd and 4th pairs of jaws, flattened. X 56.
158.—Mandibles. X 56.

15F.—10th right foot, front view. X ioo.

156.—8oth right foot, front view. X 100.

15H.—300th right foot, front view. X 100.

157.—One of the shorter capillary setae from the roth foot. X 330.
15k.—Tip of crochet from ventral part of the 6oth foot. X 560.
15L.—Capillary seta from the upper part of the 350th foot. X 330.

Lumbriconereis simplex, sp. nov.

16A.—Anterior end, dorsal view. X 26.

16B.—Anterior end, ventral view. X 26.

16c.—Magxillae. X 56.

16D.—Left half of 1st pair of maxillae, with more elongate base than that
shown in fig. 16Cc. X 356.

16E.—Left half of 2nd pair of maxillae. x 56.

16r.—Mandibles. X 4o.

16G.—1st right foot, front view. X 86.

16H.—10th right foot, front view. x 86.

16y.-—100th right foot, front view, showing blood-vessels. Setae only partly
indicated. X 86.

16K.—Foot from mid-body, seen from above.

16L.-—Short capillary seta from lower part of the 1oth foot. x 330.

16M.—Seta from a posterior foot. X 330.
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EXPLANATION OF PLATE XXVII.
Glycera alba, Rathke, var. cochinensis, var. nov.

17A.—Anterior end, ventral view. X 4o.

17B.—External aspect of inverted pharynx. X 18.
17¢.—Winged papilla of the proboscis. X 560.
17D.—Conical papilla of the proboscis. X 560.

I7E.—Jaw. X 70.

178.—4th right foot, posterior view. X 150.

176.—10th right foot, posterior view. X 100.

178.—40th right foot, posterior view. X 100.

177.—Tip of shaft of compound seta from 4oth foot. X 360.

Glycinde oligodon, sp. nov.

- 18A.—Anterior end, ventral view. X I00.

18B.—Posterior end, dorsal view. X #7o.

18c.—Transverse section of proboscis, mid-region. X I150.
18p.—Paragnath from inner dorsal row of proboscis. X 230.
18e.—Paragnath from inner ventral row, near base of proboscis. X 560.
18¢.—Paragnath from outer ventral row, near base of proboscis. X 560.
18G.—Paragnath from transverse lateral ridge of proboscis. X 560.
18H.—Jaws. X 330.

187.—1st right foot, anterior view. X 330.

18k.——10th right foot, posterior view ; setae omitted. X 33o0.
18L.—30th right foot, posterior view. X 150.

18Mm.—qgoth right foot, posterior view ; setae omitted in part. Xi1s0.
18N.—Dorsal seta from goth foot. X 1120.

18p.—Ventral seta from 2o0th foot. X 560.

180.—Tip of shaft of same seta. X 1120.

Scoloplos marsupialis, sp. nov.

19A.—Anterior end, ventral view. X 36.

19B.—4th right foot, posterior view. X 100.
19c.—17th right foot, posterior view. X 56.
1gD.—I19th right foot, front view. X 56.
19E.—3o0th right foot, posterior view. X 7o.
1gF.—Short thick seta from 6th foot. X 1120.
196.—Tip of ventral seta from 150th foot. X 1330.
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EXPLANATION OF PLATE XXVIII.
Polydora (Carazzia) kempi, sp. nov.

F1G. 20A.—Anterior end, dorsal view. X 56.

,, 20B.—Anterior end, lateral view. X 56.

,, 2o0c.—Ist right foot, front view. X 230.

,, 20D.—4th right foot, front view. X 150.

,, 20E.—5th right foot, front view. X 230.

,, 20F.—Lower dorsal setae from 5th foot. X 560.

,, 20G.—Seta from the lower part of the dorsal bundle of the 4th foot. x 8oo.
,, 20H.—Seta from the middle of the ventral bundle of the 4th foot. X 80o.
,, 20J.—Ventral crochet from the 8th foot. X 800.

Polydora hornelli, Willey.

FIG. 21A.—Anterior end, dorsal view. X 56.
,, 2IB.—5th segment, lateral view, showing arrangement of setae.
,, 2IC.—Modified setae from the 5th segment. X 360.
,, 2ID.—Ventral crochet from the 38th foot. X 560.

Euclymene annandalei, sp. nov.

F16. 22A.—Anterior end, ventral view. X 8.

,», 22B.—Anterior end, dorsal view. X 18.

,» 22C.—Anterior end, lateral view. X 18.

,» 22D.—Anterior border of the head, ventral view, showing the arrangement
of the eyes. X 18.

,, 22E.—Posterior end, ventral view. X 12.

,, 22F.—Anal funnel, posterior view. X 25.

» 22G.—Posterior part of the 16th setigerous segment, right side, showing
arrangement of setae. X 4o.



Mem. Ind Mus Vol V, 1982 Plate XXVIII.

R2F. REE.

R Southern.del. S.C.Mondul lith.

POLYCHAETA OF THE CHILKA LAKE, E ¢



F1G.

»

»

F1c.

»

»

»

»

»

Fi1c.

EXPLANATION OF PLATE XXIX.

Euclymene annandalei, sp. nov.

22H.—Ventral hook from the 1st setigerous segment. X 23o0.
227.—-Tip of a plume seta from the 10th setigerous segment. X 560.
22k.—Ventral crochet from the 8th setigerous segment. X 560.

Heteromastus similis, sp. nov.

23A.—Anterior end, side view. X 18.

23B.—Posterior end, side view. X 56.

23¢.—180th segment, dorsal view. X 56.

23D.—190th segment, ventral view. X 56.

23E.—1q9oth segment, side view. X 56.

23F.—Dorsal seta from 4th setigerous segment. X 560.
236.—Dorsal crochet from 7th setigerous segment. X 660.
23H.—Ventral crochet from 86th segment. X 660.

Barantolla sculpta, gen. et sp. nov.

24A.—Anterior end, ventral view. X 12.

24B.—Anterior end, lateral view. X 12.

24C.—Anterior end, dorsal view. X I2.

24D.—Dorsal view of segments 115—118. X 40.

24E.—Lateral view of branchiae and dorsal lobes in the posterior segments.
X I00.

24F.—Dorsal capillary seta from the 3rd foot. X 560.

24G6.—Dorsal crochet from the 7th foot. X 360.

24H.—Tip of the same seta. X 87o0.

24].—Dorsal crochet from 14th foot. X 360.

24K.—Dorsal crochet from 6oth foot. X 360.
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EXPILANATION OF PLATE XXX.
Mastobranchus indicus, sp. nov.

25A.—Anterior end, ventral view. X 8.

25B.—Dorsal capillary seta from the 12th segment (11th foot). X 485.

25¢.—Tip of long crochet from the ventral division of the 12th segment
(rrth foot). X 1120.

25D.—Ventral crochet from the 13th segment (12th foot). X 360.

25E.—Tip of the dorsal crochet from the 15th segment (14th foot). X 1120,

25F.—Ventral crochet from the s50oth segment. X 360.

Laonome indica, sp. nov.

. 26a.—Anterior end, dorsal view. X 25.

26B.—Collar segment, ventral view. X 56.

26¢.—Tip of a branchia. X 56.

26D.—Dorsal capillary seta from the 2nd setigerous segment. X 660.

26F.—Spatulate dorsal setae from the 2nd setigerous segment. X 560.

26r.—Capillary seta from the 8th setigerous segment. X 660.

26G6.—Uncinus from the 2nd setigerous segment. a=front view; b=side
view. X -8oo.

26H.—Uncinus from the 8th setigerous segment. X 8oo.

Ficopomatus macrodon, gen. et sp. nov.

. 27A.—Anterior end, dorsal view. X 26.

27B.—Posterior end, ventral view. X 56.

27¢.—Operculum from the left side. X 4o.

27D.—Modified seta from the 1st setigerous segment, side view. X 560.

27E.—The same seta, front view. X 560.

27F.—Simple capillary seta from the 1st setigerous segment. X 560.

276.—Capillary seta as found in the dorsal bundles of segments 2—6.
X 560.

27H.—Uncinus from a thoracic segment. a=face view; b=side view.
X 840.

27].—Anterior abdominal parapodial lobe.

27K.—Ventral seta from an anterior abdominal segment. X 3560.

27L.—Uncinus from an anterior abdominal segment. X 84o0.

2y7M.—Diagrammatic sections of the tube. a=old portion of a free tube;
b=recent portion of a free tube; c—=front view of the aperture of
an attached tube.
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EXPLANATION OF PLATE XXXI.
Potamilla leptochaeta, sp. nov.

28A.—Anterior end, dorsal view. X 7o0.

28B.-—Anterior end, lateral view. X 50.

28¢c.—Branchia, almost entire. X 50.

28D.—Tip of another branchia. X 50.

28E.—One of the shorter setae of the 1st thoracic segment. X 840.

28F.—A dorsal capillary seta from the 6th thoracic segment. X 840.

28G.—Spatulate setae from the 6th thoracic segment. X 84o0.

23H.—Cuspidate setae from the upper part of the anterior row of ventral
setae of the 4th thoracic segment. X 84o0.

28).—Cuspidate seta from the lower part of the anterior row of ventral
setae of the 6th thoracic segment. X 84o0.

28k.—Avicular uncinus from the 6th thoracic segment. X 840.

281,.—Side view of one of the longer capillary setae from one of the
anterior abdominal segments. X 840.

28M.—Face view of one of the shorter capillary setae from one of the ante-
rior abdominal segments. X 840.

28N.—Avicular uncinus from one of the anterior abdominal segments.

x 84o0.

Fabricia (Manayunkia) spongicola, sp. nov.

209A.—Entire animal, dorsal view. X 7o0.

29B.—Capillary setae from a thoracic segment. X 1050.
29c.—Ventral crochet from a thoracic segment. X 1700.
29D.—Capillary seta from an abdominal segment. X I050.
29e.—Crochets from an abdominal segment. Xx 87o.

Myriochele picta, sp. nov.

30A.—Complete specimen (?). X 50.

30B.—Anterior end, in tube. X 50.

3oc.—Lateral view of the anterior end. X #%o0.

3op.—Ventral view of the anterior end, showing internal structure. X go.
30E.—Crochets. X 1730.

30F.—Crochets viewed from above. X 2000.
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