7ZSI. 5.52. H—-1V

450

RECORDS
of the

INDIAN MUSEUM

( A Journal of Indian Zoology )

Yol. L1I, Parts II-1V.

June - December, 1954.

Notes on the Indian Flying Fishes of the genus ¢ yp,sclm us Swainson.
Mary Chandy .

On a new species of the genus A« anthm ('plmlus from lﬁ'amz sp. 'md
a new host record of Centr mht;m hus cinctus (Rudolphl)
M. N. Datta and T. . Soote . . .

A new species of Coccinellidac ( Coleoptera) predauous on the Citrus
White-fly in India. .1. P. IKapur .

Catalogue of Mammals in the indian \luscum (Zool Sur\ ) I
Primates : Colobidac. II. Khajuria .

Studies on the Parasites of Indian Fishes. !I1. Protozoa 2 « Mdsn"ophor.t
and Ciliophora). Yogendra R. Tripatihi .

Studies on the Parasites of Indian Fishes. [V, T rematoda : Mono-
genea, Microcotylidae. Yogendra R. Tripathi

On a ney species of Marine Leech of the genus Branchellion ( Farml\
Lchthyobdellidae ), from the Indian Coast. 2. .J. Sanjecra Raj

Systematic and biological notes on the Lady-bird bectles predacious on
the San Josc Scale in Kashmir with description of. a new specics
( Coleoptera : Coccinellidac). . P. Kaprr . i

Notcs on Cumacea (Sympodd) in the Zoologlcal bur\ey of lndm .1,
Ifurian

Contribution to a knowledgc of thc faund of Mampur Statc, Assam
A. P, Kapur

On a new Acanthocephala, Pullzs('nhs (,oh.sm, l‘rom th(. hsh ( olo.su
fasciatus (Bloch and Schn.), with a note on .lcanthogyrus
acanthogyrus Thapar, from the fish Labco mlum(Hamulton )
H. L. Sarkar

On a new species of Acanthowntcs \erma and Datta from (;los-
sogobius giwris (Hamilton ). T'. ). Soote and .J. I{. Sen

U. A list of references reiating to Indian Zoology ( dealing with gencral
Parasitology, excluding Helminthology ) pubhshcd durmg the vears
1938-1950. B. .S. Chauvhan .

Shipworms from India. V. Balaluz.sluum A\mu

Page.
177

185
189
195
221
231

249

257
275

313

349

363

367
387

Ldited by the Duector Zoo'fogual A\urvc’v of India.

PUBLISHED BY THE MANAGER OF PUBLICATIONS. Drpii,

PriNTEP BY TUE GOVERNMLNT. OF INDIA PRESS, CALCUTTA, INDILY,

1956.



NOTES ON THE INDIAN FLYING FISHES OF THE GENUS
CYPSELURUS SWAINSON.

By Mary CmANDY, Department of Zoology, University of Delhi, Delhs.

INTRODUCTION.

While studying the collections of flying fishes during my rontine work
as Reference Collection Officer, Central Marine Fisheries Research
Station, between 1948-49, several new points of systematic importance
of this group were observed. These points are analysed and the results
are set forth in this paper.

I am deeply grateful to the Chief Research Officer, Central Marine
Fisheries Research Station for placing its entire collection of flying fishes
at my disposal and also for helpful suggestions. My sincere thanks
are also due to the Curator, Prince of Wales Museutn, Bombay and to
the Institute of Science, Bombay for facilities afforded to study their
collections of flying fishes. It gives me great pleasure to record my
thanks to Dr. S. L. Hora and to Dr. K. S. Misra of the Zoological
Survey of India for various suggestions in the final preparation of the

paper.
GENERAL AccounT or THE GENUS CypsgrUrUS IN INDIAN WATERS.

The family Exocoetidae of the order Synentognathi Gill (Beloni-
formes Berg 1948) comprises of several genera, of which Cypselurus
1s animportant and large one. This genus is found to inhabit the tropical
and sub-tropical parts of Indian, Pacific and Atlantic oceans. InIndo-
Australian zone alone 17 species of Cypselurus are recorded (Weber and
de Beaufort, 1922), of which 7 also occur around the coast of India.

The earliest reference to the Indian species of flying fishes is by Day
(1877). He classified them under the family Scombresocidae, genus
Exotoetus (Artedi) synonymous with Cypsilurus Swains, Hfilocypselus
Weinland and Parexocoetus Bleeker. Six species, viz. maicropterus, poect
lopterus, volans, furcatus, bahiensis and mento were included by Day
under the single genus Exocoetws which later on proved to be a composn;e
one. Subsequently this was split up into several distinct genera, viz.
Cypselurus, Exocoetus, Evolantia and Parexocoetus, the classification
being based on the teeth and the length of pectoral and ventral fins.
Thus the genus Cypselurus is differentiated from other genera mainly on
the length of the ventrals and their origin cr location on the body.

The species of Cypselurus recorded, to date, in India are C. specu-
liger, ewsiliens (nigricans), bahiensts, spilopterus, oligolepis, astriginis,
nigripennis, bilobatus, furcatus (altipinnis), cyanopterus? and coroman-
delensis (sp. nov.). Besides these, Smith (1949) mentions the occurrence
of C. hewett: in Indian ocean around S. Africa.

[177]
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Comparatively, Cypselurus is a large sized flying fish, some of the
species attaining a length of 475 mm. They are mostly warm open-sea
dwellers but appear along the coast during breeding seasons in large
shoals, providing special fisheries along the Coromandel coastin India,
as in Cebu in Philippine Islands and other places.

Key to the Identification of Species.*

1. Pectoral fin with spots spilopterus.

2. Pectoral fin without spots . 3

3. Palate with teeth . 4
Palate without teeth . 5

4. Palatine patch of teeth long and club-shaped ; L. L. 39-40 oligolepis.
Palatine patch of teeth small and oblong ; L. L. 45-46 exsiliens.

5. Eye-diameter 3 in head length ; pre-dorsal scales 28-32 . coromandelensis

Eye-diameter more than 3 in head length ; pre-dorsal scales  C. sp.
34-36.

SYSTEMATIC ACCOUNT.

Cypselurus spilopterus Cuv. and Val.
1846. Exocoetus spilopterus, Cuv. and Val., Hist. nat. Poissons XIX, p. 113.

1866. Exocoetus spilopterus, Bleeker, Ned. Tijdschr Dierk.IlI, p. 116 Atl, Icth,
VI- 1866‘1872, P. 740

1866. Ezocoetus spilopterus, Giinther, Cat. Brit. Mus. VI, p. 292-Fische der
Sudsee, Heft. VIII, 1909, p. 368.

1878.  Exococtus poecilopterus, Day, Fish. India, p. 518.
1913. Ezocoetus spilopterus, Max Weber, Stboga—Expeditie, Fische, p. 126.
D.12-13; A.10;P.1.13-14; V. 6 ; L. 1.50-55 ; L. tr. 7.

Height 5-5. 3, (6-5-7 in total length). Head 4-4-3 (5-5-5 in total
length). Eye 2+6-3 in head. Teeth comparatively well-developed,
simple, in a few rows on the jaws ; afew teeth on each side on the palatines.
Origin of anal opposite to 6th ray of dorsal. Pre-dorsal scales 30-32.
Pectorals reaching to posterior part of dorsal or farther. Ventrals
longer than head or scarcely so, reaching to middle of anal or not so far.
Pectorals blackish, with a narrow hyaline hind border and an indication
of a hyaline transverse band and provided with more or less numerous
black, round spots. Other fins hyaline, caudal dusky. Ventrals and
dorsals sometimes with a black spot posteriorly. Gill-rakers 15/6.

Species question of the Indian Spotted Flying Fish,
Cypselurus spilopterus C. and V.

The large variety of flying fish with spotted pectoral fins, has errone-
ously been identified by Day as Exocoetus poecilopterus. While studying
the collection of flying fishes from the Coromandel coast and comparing
them with other species it became clear that our spotted variety is not
E. poecilopterus. Weber and de Beaufort have noted this mistake by
Day and remarked: ‘‘The fish described by Day (Fish. India, 1878-
1888, p. 518) as K. poecilopterus seems to be Cypsilurus spilopterus
C. and V., a species with smaller scales **.

*The key is only for the species mentioned in this paper.
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The spotted flying fish of India conforms in every detail to spilo-
pterus, whose characters are tabulated below in order to bring out clearly
the distinguishing features in which this species differs from C. poecilop-
terus.

C. spilopterus. C. poecilopterus.
Anal rays . . . 10 . . . 17-8.
Pectoral rays 1-13-14 1-14-15.
Number of scales along lateral 5055 45.
line.
Number of scales along trans- 7/1/3 8/1/23.

verse series.

Distance between origin of Equalorscarcelylonger than Much more than head.
dorsal fin and base of  head.

caudal.
Pre-dorsal scales . 30-32 . . . 25-217.
Gill-rakers . 15: 6 . . . ?

Colour and pattern of pectorals Scattered round black spots Large oval, black, spots,
arranged in transverse
bands.

Distribution . Malay Archipelago Seas of Malay Archipelago, Japan.
India, Tahiti.
It is evident from the above that the spotted form seen along our
coast is, undoubtedly, Cypselurus spilopterus C. and V. while C. poecilop-
terus is confined to the seas of the Malay Archipelago and Japan.

Cypselurus oligolepis Bleeker.
1866—72. Exocoetus eligolepis, Bleeker, Ned. T'tjdschr Dierk. 111, p.109-41l.
Ichth, p. 69.

1866. Ezocoetus oligolepis, Giinther, Cat. Brit. Mus. VI, p. 296-Fische der
Sudsee. Heft, VIII, 1099, p. 370.

1907. Cypsilurus brachysomus, Jordan and Seale, Bull. Bur. Fish. Wash. XXV1,

pP- 9.
1913. Exzocoetus brachysoma, M. Weber, Siboga-Exzpeditie, Fische, p. 125.

D.11-13;A.8-9;P.1-13-14;V.6;L.1-39-40 ; L. tr. 7.
Head 4 in standard and 5 in total length. Height 5 in standard
and 6 in total length. Eye-diameter 2 in length of head, $ in snout
and 1 in inter-oribital space, which is concave. Band of teeth on jaw
disposed in 2 or 3 rows. Each tooth small and with 3 cusps, a median,
large one and 2 lateral small ones. Palatine teeth arranged on long
spindle-shaped patch on each side, bordering the upper jaw. (Text
fig. 1c). Eyes very large. Fins: Pectorals reach the end of dorsal.
Anal originates behind the dorsal fin.

Remarks.—Two specimens of a flying fish 160 and 180 mm. respectively
in length obtained from the Institute of Science, Bombay and specimen
192 mm. in length collected from Ratnagiri were identified as Cypselurus
olzgolepis. Sofar this speciesis known from Zanzibar, Singapore, through
Malay Archipelago on to Philippines, China and Tahiti. Its ptesent

1A
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record from Bombay Coast extends its range of distribution to Indian
waters.

Cypselurus exsiliens Linnéaus.
1771. Ezxocoetus exsiliens, Linne, Manitssa plantarum, p. 529.

1846. Exocoetus bicolor, Cuvier and Valenciennes, Hist. Nat. Poissons, XIX,
p. 111.

1866. Exocoetus nigricans, Giinther, Cat. Brit. Mus. VI, p. 290.
1872. Exocoetus nigricans, Bleeker, Atl. Ichth. VI, p. 73.
1896. Exocoetus nigricans, Jordan and Evermann, Fishes N. America 1, p. 737.

1922. Cypselurus nigricans, Weber and de Beaufort, Fish. Ind. Austr. Archip.
1V, p. 183.

1934. Cypselurus exsiliens, Briinn, Journ. Linn. Soc. XXXIX, p. 34.
D.14;P.1-14; A. 8-11; L. 1. 45-46 ; L. tr. 6-8.

Cypselurus exsiliens Linné is recorded here for the first time from the
Bay of Bengal and Arabian Sea. It has so far been known only from
the Malay Straits, Java seas, Bay of Batam, Pacific, Atlantic and Indic.
(Weber and de Beaufort, IV, p. 183). A brief description of the species

is given below.

Head 4-5-5, height 6 in standard length. Eye-diameter 3 in length
of head, £ in snout, 1} apart. Teeth on jaws conical, pointed, in 3-4
rows in both jaws. Palatine teeth! disposed in an oblong patch on each
side. These patches are very small and about the size of the nostril.

Pectoral fins large, reaching to posterior part of dorsal or base of
caudal. Dorsal fin anterior to anal fin, which starts at about the 6th
dorsal ray. Ventrals as long as head, their origin is about midway
between the operculum and base of caudal. Caudal deeply forked.

Pre-dorsal scales 26-29 in number. Vertebrae 44-45, Gill-rakers
4-6/16-17,

Colouration of the preserved specimen brownish above, silvery
yellowish below. The pectorals are black, especially their dorsal surface.
Posterior half of dorsal and inner distal end of ventrals black ; anal is
white, caudal rather deep brown.

The description of the species is based on four specimens, measuring
194 mm. to 240 mm. in standard length, three of which were obtained
from the Southern section of Coromandel coast and one from the Bombay
coast.

Redescription of Cypselurus coromandelensis Hornell.

The material for this section of the paper came from a large collection
of flying fishes made at Nagapatanam, Tranquebar, Cuddalore, Madras

1Bleeker states that there are no teeth on the palate. Weber and de Beaufort
describe the teeth as two small oblong patches. Brinn (1935) comments: ¢ teeth are
present on the jaws and palatine but it may be noted that the palatine teeth are otten
but few in number, 6-10 on each side and in a few cases they seem to be quite wanting,
though it is not possible to distinguish such specimens from others with teeth. The
few individuals without teeth belong however, among the largest so that thisis perhaps
a character that varies with age ”’. The three specimens, from Rameswaram Road in the
Central Marine Fisheries collection, have been observed to have no teeth on the palate.
These specimens are comparatively smaller in size to the specimen from Ratnagiri, which

possvsses these teeth. It is, thercfore, doubtful whether the variation in teeth can be
ascribed to age.
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and Mandapam by the Fishery Survey division of the Central Marine
Fisheries Research Station during 1949-51. The size of the individuals
ranged from 170-225 mm., including the upper caudai fin-lobe.

Along the Coromandel coast, th>re is an annual s2ason from middle
of May to middle of June, whan this spzcizs of flying fish appears in
large shoals, for the purpose of breeding in the Sargassum beds off the
sea-shore,

In my attempt at identification the fish in question proved problema-
tic, as I found that it did not conform to any of the species so far known.
However, Hornell! had noticed this species as early as 1922 and had
given a brief description of the same. He stated (p. 100): “ Two
species of flying fishes are recognized by the fishermen, a larger called
distinctively Thai-Kola (“Mother Kola”) and a smaller one, usually
called simply Kola. The former has spotted pectorals and is Cypselurus
poecilopterus (C. and V.). .. The smaller species, which runs
generally 8-9 inches in extreme length is also a Cypselurus ; the species
remains to be identified”’ Later (Hornell, loc. cit. p. 107) he added :
‘“ The smaller species, where the pectorals in life are dark purple in tint
with a narrow hyaline margin above and a wider one below, has not yet
been identified. It does not appear to belong to any of the species of
Exocoetidae described by Day or by Weber and de Beaufort............
Should the species prove to be a new one, I propose that it be called
Cypselurus coromandelensis”> My study of a large number of this
flying-fishi has proved that thisis a distinct speci:s and I shall redescribe
it here under the name Cypselurus coromandelensis, proposed for it by
Hornell.

Cypselurus coromandelensis Hornell.

192?:. Cypselurus coromandelensis, Hornell, Madras Fish Bull. Vol. XV, (4),
p. 100.

D.9-11;P.1-15; V.6; A.10-12; C. 17-19; L. 1. 42-49 ; L. tr. 7.

The bodyis fairly slender and compressed laterally. Unlike most
fishes, the flying fish is broad and flat dorsally as well as ventrally, ren-
dering the shape of the body not elliptical, but somewhat quadrangular
in cross-section. The height of body is 63-7 in total, 5-5% in standard
langth. Head is 5 in total length, 4} in standard length. Eye-diameter
i3 3 in the length of head, 1 from snout and 1 apart. Inter-orbital spacz
is somewhat depressed with a pair of grooves on each side, starting from
the level of the posterior nostrils to the region of the occiput. The
lower jaw is slightly more prominent than the upper jaw. Tecth are
present on both jaws but they are absent on the palatines. Teeth are
arranged in two or three rows and are just visible as minute specks of
vitreous matter to the naked eye. Kach tooth has a flat base which
is the point of attachmant to the jaw-bone, and has a somewhat conical
body, which tapers to a point at the free end (Text. fig. la and b).

The dorsal fin criginates at the same level as the anal ; it is separated
from the occiput by 28-32 scales. The distance from the origin of the
dorsal fin to the origin of the caudal fin is approximately equal to length

1Hornell, J.—Flying fish Fishery of the Coromandel Coast, Madras, Fish. Bull.
Vol. XV, (4), 1922,
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of head. Dorsal and anal fins are alike in height and disposition. The
pectorals are very long, 1-6 times in standard length. The ventrals are
moderately long, 4 times in standard length, the middle fin rays being
the longest and reaching to the middle or even two-thirds of anal. The
ventrals originate roughly mid-way between the operculum and the base
of caudal fin. The caudal finisforked, the lower lobe being longer.

Gill-rakers 8/20-23. Vertebrae 43.

Hornell noted : ‘“ The colouring of the body in life is deep blue above
silvery below. Pectoral purplish, with a hyaline margin, that along
the posterior edge the wider. Dorsal dusky owing to the presence of
innumerable minute dark dots. Ventrals similarly dusky in the outer
portion (half to three-fourths of the fin). Anal colourless. Caudal
dusky ”’

TexT-Fie. 1.—a.

a. Lateral view of Cypselurus coromandelensis Hornell ;
b. Isolated teeth from the upper jaw of the same ;
¢. Dentition of C'ypselurus oligolepsis Bleeker.
mux. t., maxillary teeth ; pal. ¢., palatine teeth ; mn. t. mandibular teeth.

The preserved specimens are blue-black above and silvery below.
Pectorals are deeply pigmented in the posterior half, but hyaline in the
upper and lower margins. Dorsal, ventral and caudal are dusky.

Remarks.—Hornell (op. cit) gave a brief description of the single
specimen he obtained from Nagapatanam and five specimens from Madras
and suggested that it might prove to be a new species if further study
were done. It has now been possible to establish it as a distinct species
and designate it as Cypselurus coromandelensis, the name suggested
by Hornell. This species approaches to Cypselurus ozycephalus Bleeker
and Cypselurus speculiger (C. and V.) in that the second pectoral fin ray is
divided, the first remaining undivided and the anal originating opposite
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to that of dorsal. Cypselurus coromandelensis can, however, be easily
distinguished from all other species in having 42 to 49 scales along the
lateral line and 7 (above lateral line) along the transvers= series; also
that the teeth on the maxilla being arranged in 2-3 rows and the pala,tal_
bones being edentulous. The colouration is also very characteristic of
the species.

TABLE I.—Measurements in millimetres and scale counts in 6 specimens
of Cypselurus coromandelensis.

1 2 3 4 5 6

Total length . 170 178 190 200 180 180
Standard length 151 157 166 168 152 160
Length of head 37 37-5 40 42 37 39
Width of head 21 21 225 22 21 22
Height of head . 21 21 23 26 21 24
Diameter of eye 14 13 15 14 13 14
Length of snout . 95 85 12 11 10 10
Inter-orbital width 14 145 16 15 14 13
Depth of body . . 27 26 33 31 28 29
Breadth of mouth 8 8:5 11 11 7 10
Length of pectoral fin . 96 99 105 110 100 103
Length of ventral fin 39 40 41 41 37 40
Length of caudal peduncle . 12 15 15 14 13 12
Teast height of caudal 11 10 12 11 10 11

peduncle.
Number of scales along lateral 42 42 47 43 42 43

line.
Pre-dorsal scales 28 29 3¢ 29 28 30

Cypselurus sp.

During the course of examination and identification of the collection
of flying fishes from the Prince of Wales Museum, Bombay, I have
come across a specimen, which differs from all the so far known species
of Cypselurus recorded in Indian or Indo-Australian waters. As there
is only one specimen, which is unfortunately in a bad state of preserva-
tion I desist from creating a new species to accommodate the specimen.
I have given below a brief description of the species.

D.13;P.1-12; A. 11 ; L. 1-43 ; L. tr. 7.

Head 4, height 5 times in standard length. Eye-diameter 3} in
length of head, 1 in snout and 11 apart. Teeth villiform on both jaws.
Palate edentulous. Anal fin commences opposite the Tth dorsal ray.
Pre-dorsal scales 34-36 ? Fins with no patterns, uniformly coloured like
straw in preserved specimen.

Standard length :—285 mm.

The spscimen varies from all other known species of Cypselurus
in having a different proportion of eye in relation to length of head and
in the number of pre-dorsal scales being 34 to 36.

Locality :—Not known,
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CoONCLUSION.

Our knowledge of the flying fishes of the extensive coast of India is
based on the brief account of Day. Since then, with the growth of
navigation and oceanographic expeditions, collections of flying fishes
of the world and their systematic data have increased. Weber and de
Beaufort (1922) have listed a good number of species from Malaya and
East Indian Archipelago. Briinn (1935-37) has added substantially to
the knowledge of the flying fishes of the Atlantic. Mention should also
be made to the work of Herre (1945) on Pacific species in the Philippine
seas, Hubb (1946) on Californian species and Smith (1949) on Indian
species around South Africa. In the light of these it is obvious that a
revision of the taxonomy of Indian species is desirable. In this paper,
I have been able to observe some points in taxonomy and distribution
of few of the flving fishes of India of the genus Cypselurus which are
advancement to the existing knowledge. They are :—

1. Re-discovery of a new species from the Coromandel coast.

Hornell (1922) described a species which he pointed out as possibly
new. Ihave confirmedit as a distinct species and named it Cypselurus
coromandelensts Hornell.

2. The erroneous identification by Day (1877) of the common spotted
variety of the Indian scas has been corrected and it has been assigned
to C. spilopterus C. and V

3. C. exsiliens Linne and C. oligolepis Bleeker have been recorded by
the author for the first time in India, thus extending their range of
distribution.

4. A brief description of a specimen of flying fish from Bombay is
given. Thismay prove to be a distinct species.
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ON A NEW SPECIES OF THE GENUS ACANTHOCEPHALUS
FROM RANA SP. AND A NEW HOST RECORD OF CENTRO-
RHYNCHUS CINCTUS (RUDOLPHI).

By M. N. Datra, M. Sc., Assistant Superintendent, and T. D. Soora,
M. Sc., Zoological Assistant, Zoological Survey of India, Calcutta.

The present communication is based on thz study of four specimens
of Acanthocephalus Luhe 1911 and three specimens of Centrorhynchus
Luhe 1911. The former (4. kabulensis) were collected by Mr. Ali Akhtar
from. the intestine of Rana sp. at Kabul, Afghanistan. Of these, only
two (a2 male and a female) are fully developed. The specimens of the
latter (C. cenctus) were obtained by one of us from the intestine of Ptyas
mucosus (Linn.) at Banaras. All the three (one male and two females)
are not fully developed.

The specimens obtained from Rana sp. were found to be different
from all the hitherto known species of the genus Acanthocephalus and
accordingly have been placed in a new spec,les Those from Ptyas mucosus
(Linn.) were identified as Centrorhynchus cinctus (Rudolphi! 1819) with
some variations of little significance. This species was praviously
reported from Coluber viridiaeneus from Italy, while the present report
is from host so far unrecorded. In view of this new host record we have
added a detailed description for this species also in this paper.

Acanthocephalus kabulensis, sp. nov.

Male.—The body is almost cylindrical, the anterior region heing
broader than the posterior. The worm is 4:38 mm. in total length and
1:02 mm. in maximum width anteriorly. The body gradually narrows
down posteriorly.

The proboscis is 0:32 mm. long and 0:28 mni. wide. There are 7-9
longitudinal rows of hooks width 4-7 hooks in each row. The hooks
measure 0:06-0-08 mm. in length. The proboscis sheath is 0-81 mm.
long. The lemnisci are longer than the proboscis sheath. The nerve
ganglion is situated in the posterior region of the proboscis sheath and
0-85 mm. from the anterior end.

The testes (text-fig. 15.) are unequal ; the anterior bigger measures
0-58 X 0-43 mm., while the posterior smaller measures 0-55x0:39 mm.
The former begins 2-06 mm. from the anterior end. The cement glands
are six in number and pyriform in shape. They are situated behind the
postenor testis partly overlapping it. They are massed together and
the entire mass measures 0-580:37 mm. Seminal vesicle is approxi-
mately 0-65 mm. long. Bursais protruded out.

1Meyer, A. “ Acanthocephala”. In Bronn’s Klassen und Ordungen Das Tierreiche
“P. 105 (1932)”.

[185 ]
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Female—The body is similar to that of male. It measures 6:17 mm.
inlength and 1-19 mm. in maximum width in the anterior region.

The proboscis is 0-49 mm. in length and 0-41 mm. in width. The
number and the arrangement of hooks is the same as in male. The
hooks measure 0-07-0:09 mm. in length.

The bodyis full of ova which measure 0:09—0-11 X 0:05—0-08 mm.
The uterine bell (text-fig. lc) is 0-29 mm. long. The uterus along with
the vagina measures 0-58 mm. in length. Guard cells are five in number,
the anterior-most is the biggest and contains six nuclei.

Tex1-F1a. 1.—Acanthocephalus kabulensis, sp. nov.
a. Anterior region of male ; b. Male genital organs ; ¢. Female genital organs,

b., bursa ; cg., cement glands ; gc., guard cells ; I., lemnisci ; nf., nerve fibre ; ng.,
nerve ganglion ; pe., penis ; ps., proboscis sheath ; sv., seminal vesicle ; £., testis ;
u.,uterus ; ub., uterine bell ; v., vagina ; ve., vasa efferentia ; vm., vaginal muscles.

We give the following statement in order to indicate clearly the
characters in respect of which the present species agrees or differs from

its nearest allies viz. Acanthacephalus minvr Yamaguti 1, ?2) 1935
Acanthacephalus opsartichthydis Yamagusi 3, ) 103, ) and

—

1- Yamaguti, 8., Jap. Journ. Zool., VI, pp. 253-254, figs. iii-v (1934).
%, Yamaguti, S., Jap. Journ. Zool., VIII (3), pp. 320-321 (1939).

8. Yamaguti, S., Jap. Journ. Zool., VI, pp. 254-256 (1934).

& Yamaguti, 8., Jap. Journ. Zool. VIII (3), pp. 322-323.
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A. minor Yamaguti. A. opsariichthydis A. kabulensis,
Yamaguti. Sp. nov,

1. Length of body . 32:7-3:4 mm. . 31:8-5:6 mm. 3438 mm.
23:0-3:7 mm. o 92:1.7-2 mm. 26-17 mm.

2. Width of body . 30:6-1-0 mm. 30-42-1:0 mm. 31:02 mm.
?0-8-1-2 mm. . 2046-1-3 mm. ?1-19 mm.

3. Proboscis . . 30:25-0-4x0-14-0-21 0-4-0-65x0-08-0-18  30-32-0-28 mm.

mm. mm.

20-5-0-55 x 0-21-0-28 20:49 X 0-41 mm.

mm,
4. Number of longi- 13.14 . . . 89 .
tudinal rows of
hooks.
§. Number of hooks 37-8 . . . 5.7 . . . 47
in each row. 26-7
6. Length ofhooks . JLargest subapical Largesthooks150u.  30-06-0-08 mm.
hooks 68-75u.

° . 7'9-

Smallestbasals 25-50u Smallest basals 20-07-0-09 mm.
?Below apex of pro- 25-51
boscis 85
Basals 30-35u
7. Host . o Fishes . . . Fishes . . Amphibia.

Specific diagnosis.—Body almost cylindrical with the anterior region
broader than the posterior ; proboscis with 7-9 longitudinal rows of hooks
with 4-7 hooks in each row ; cement glands massed together and not in
two longitudinal rows of three each.

Regd. No.—W3832/1, Zoological Survey of India.
Host.—Rana sp.
Locality.—Kabul, Afghanistan.

Remarks.—A. kabulensis resembles 4. minor Yamaguti in respect of
the body shape and the arrangement of prostate glands but differs from
it in the size of the body, the ‘humber of longitudinal rows of hooks and
the number of hooks in each row. It almost agrees with A. opsarii-
chthydis Yamaguti in respect of the body shape, the ‘number of longitudinal
rows of hooks and the number of hooks in each row but differs from it in
the arrangement of the prostate glands.

Centrorhynchus cinctus (Rudolphi 1819).

Male.—The body is buldged in the middle gradually narrowing to-
wards the ends—the posterior end being narrower than the anterior.
The entire length of the worm is 3-19 mm. The width in the middle is
0-77 mm.

The proboscis is 0-58 mm. in length and 0-37 mm. in width. The
number of longitudinal rows of hooks is 30-32 and the number of hooks in
each row is 12. The hooks in longitudinal rows are divisible antero-
‘posteriorly into three groups of 5, 4 and 3 respectively depending on their
shapes and roots. The hooks are 0-02-0-056 mm. in length. The pro-
boscis sheath is 0-96 mm. long.

The testes (Text-fig. 2a) are unequal ; the anterior testis is a little
smaller than the posterior and is situated 1-55 mm. from the anterior end.
The former measures 0-15 x0-09 mm. and the latter 0-17 X0-09 mm.
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In the only male specimen available for our study the two vasa
efferentia arising from their respective testis are clearly visible and
traceable upto their junction with each other but after this the material
gives no clear indication of their further course upto the region of seminal
vesicle. The prostate glands also are similarly obscure, The seminal
vesicle is 0-33 mm. long. The bursa along with the mascular capmeasures
0-66 mm. in length,

Female.—-The body is similar to that of the male. The largest worm
is 3-38 mm, in length and 0-76 mm. in width in the middle of the body.

Texr-F1a. 2.—Centrorhynchus cinctus (Rudolphi 1819).
a. Entire male ; . and ¢., Female genital organs.
b., bursa ; gc., guard cells; ps., proboscis sheath ; sv., seminal vesicle ; £., testis;
%., uterus., ub., uterine bell ; v,, vagina ; ve., vasa efferentia ; vm., vaginal muscles.

The proboscis is 0-75 mm. in length and 0-38 mm. in width. The
number and the arrangement of the hooks is similar to the male. The
proboscis sheath is 0-96 mm. long.

The uterine bell (Text fig. 2b, 2¢) measures 0-16 mm. in length. The
uterus along with the vagina is 041 mm. long. Guard cells are seen
there.

Reg. No.—W3833/1, Zoological Survey of India,
Host.—Ptyas mucosus (Linn.).
Locality.—Banaras (U. P.).



A NEW SPECIES OF COCCINELLIDAE (COLEOPTERA)
PREDACIOUS ON THE CITRUS WHITE-FLY IN INDIA.

By A. P. Karur, M.Sec., Ph.D. (London), D.I.C., F.R.E.S., F.E.S.I.
Zoological Survey of India, Calcutta.

The natural enemies of the citrus white-fly, Dialeurodes citri (Ash-
mead), and other Aleyrodidae in India and other parts of Asia have
recelived particular attention from several American and European
entomologists who have been interested in the biological control of insect
pests. Woglum (1913) visited India and the Orient in search of the
natural enemies of the citrus white-fly while Silvestri (1927) published
extensive information on parasites and predators in his account of the
Aleyrodidae infesting citrus trees in the Far East. From 1929 to 1931
inclusive, Clausen (1934) made extensive observations on the natural
enemies of Aleyrodidae in Malaya, Java and Sumatra and to a lesser
extent in the Philippine Islands, Siam, Burma and Ceylon. In his list
of the host species of Aleyrodidae and their respective natural eneinies
as recorded in literature or discovered by himself, Clausen (p. 256)
mentioned the following three species of predators of the citrus white-fly.

1. Brumus suturalis Fabricius. Coccinellidae.
2. Cryptognatha flavescens Motschulsky. Coccinellidae.
3. Serangium sp. Coccinellidae.

B. suturalis and C. flavescens were recorded from India and Serangium
sp. from Japan. The material described below was found feeding on
D. citri at Jeolikota, Nainital, Uttar Pradesh, by Mr. Z. A. Siddiqi.
It belongs to the genus Catana Chapin (1940) of which the following
three species are already known.

1. Catana clauseni Chapin is a native of the East Indies (Sumatra
and Malaya) and has been introduced into Cuba in the West Indies.
2. Catana parcesetosa (Sicard) occurs in north and south India and feeds
on Aleyrodidae. 3. Catana splota (Weise) comes from the Philippines.
A revised key to distinguish these three species and the newly described
species is appended at the end.

Catana chapini, sp. nov.

Body sub-hemispherical, slightly longer than the greatest width
(Text-fig. 1,a). Head brown %o castaneous except for the greyish eyes.
Pronotum variable in colour, being usually shining piceous but occasion-
ally bright castapeous; on the whole slightly darker towards the base
than near the anterior or lateral margins. Elytra shiping, piceous to
deep black. Pubescence on the upper surface greyish. Underside
castaneous except in certain examples where the central portion com-
prising the median parts of metasternum and proximal abdominal
sternites, is piceous.
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Head slightly convex on the front, with minute and sparse punctation

and thin, short, sparse and semierect pubescence. Eyes relatively
coarsely facetted, slightly emarginate near the antennal socket which is

Text-Fig. 1.—Catana chapini, sp. n.; a.—outline of the beetle showing sparse
pubescence ; b.,—leg of the third pair; ¢.,—claw (highly magaified) d.,—mandible;
e.,—abdominal sternites (male); f.,—labrum; g.,—~antr-na; k., —tenth tergite
of female ; §.,—maxilla; %.,—genital plates (ninth sternite ; female) ; /.,,~—male
genitalia (except sipho).

moderately large and distinctly margined. Antennae (g) eight segmented,

first segment stout, second shorter and narrower, third elongate sub-
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cylindrical and nearly as long as the fourth to seventh combined, fourth
to seventh segments short and subequal, eighth spathulate, slightly
longer than the second to fourth combined. Labrum (f) sub-quadrate
rounded laterally and with prominent setae. Mandibles (d) narrowed,
somewhat curved and strongly chitinized towards the apex which is
pointed. Maxilla (7) with the galea and lacinia having many distinct
setae, maxillary palpus with the last segment fairly large and not dis-
tinctly securiform. Labium sub-qudrate, labial palpus short with the
third or apical segment narrow and sub-conical. Pronotum more
coarsely punctured than the head, the puncturss being also shallower ;
pubescence on the pronotum rather sparse and a little longer than that
on the head. Scutellum with three or four very minute punctures.
Elytra with the punctation minute, rather shallow and very sparse
except in the apical one-fourth where the punctures are relatively closer.
A few very thin and moderately long nairs are present on the discal
region of the elytra ; their number increases slightly towards the basal and
external margins and towards the apical one-fourth of the elytron; a
row of rather short and suberect hairs runs near and parallel to the external
margin of the elytron. Underside with rather minute and sparse punc-
tures and thin, short, and sub-depressed and rather sparse pubescence
except on the distal parts of the legs and the last visible abdominal
sternite where the hairs may be more close. Hind legs (b) with the
femora relatively broad and slightly produced on the inner margin ;
tibiae slender ; claw (¢) with a sub-guadrate basal tooth. Tne last or the
fifth abdominal sternite long (like the first abdominal sternite) and
apically subrounded in both the sexes (¢). Male genitalia with the penis
() narrowed and convex distally and pointed at the apex ; two bunches
of hair, each containing two or three hair, arise from a little above the
middle of the penis; parameres apparently wanting; trab and sipho
(not figured) long and narrow. Female with the genital plates (ninth
sternite) elongate, each with a small, narrow, papilliform process at the
apex (k); the tenth tergite subtruncate distally (); spermatheca re-
latively broad at the base, narrowed ard strongly arched distally.

Length 1-75-2-00 mm.; width 1-562-173 mm.; altitude
0-:09-1-00 mm.

Holotype.—IND1a-~Jeolikote, Nainital (Uttar Pradesh), predating
upon citrus white-fly nymphs, 21.v.1952 (Z. 4. Siddiqe).
A male (genitalia dissected and mounted with the abdomen
between two cover-slips and attached to the specimen),
in the Zoological Survey of India (Z.8.1.), Indian Museum,
Calcutta (Registered No. 9641/H4).

Allotype and 5 Paratypes.—All females with the same data as
the holotype (on some specimens date of collection is 19
v.52 ; some with parts dissected) in Z.S.I. and the Indian
Forest Research Institute. One paratype in Z.3.I. with
entirely castaneous head and prenotum.

Remarks.—The species can be easily separated from the other species
by colour differences as given in the following key, the structure of the
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antennae, especially by the length of the fourth segment being subequal
to the fifth, sixth or seventh segment ; the eighth segment in other species.
is longer than the second to seventh combined while in the present species
it is much shorter being equal to the second to fifth combined. It can be
further distinguished by the structure of the male genitalia. In the
only other Indian species, C. parcesetosa, the penis is asymmetrical and
the parameres, which are present, are also unequally developed, one
being much shorter than the other (Text-fig. 2, b); the sipho (a) in C.
parcesetosa is more stout.

The antennae in C. parcesefosa may be nine segmented (c); this
fact and the relatively smaller size of the species now described would

TexT-Fic. 2.—Catana parcesetosa (Sicard) ;
a,—sipho, b,—male genitalia (except sipho) ; ¢,—antenna.

necessitate a more detailed study based on more extensive material of
the genus Catana and other closely related genera.

KEY TO THE SPECIES OF 04T4ANA4 CHAPIN.

The four species included in the genus may be distinguished by the
following key which is based on Chapin’s original key.

1. Uniformly pale, yellow-brown (India) . . parcesetosa (Sic.)
Upper parts wholly or partly piceous . 2
2. Pronotum piceous or castaneous, elytra entirely piceous or
black (India) . . chapini ,sp. n.
Pronotum deep piceous, elytron with a large castaneous spot 3

3. Pronotum rathe densely hairy at sides; spot on elytron
elliptical(Philippines) . . . . spilota (Ws.)

Pronotum sparsely but evenly hairy ; spot on elytron reni-
form (Malaya, Sumatra) clauseni Chapin
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CATALOGUE OF MAMMALS IN THE INDIAN MUSEUM (ZOOL.
SURYV.). III.! PRIMATES : COLOBIDAE.

PLATE V.

By H. Khajuria, M.Sc. Hons., Zoological Survey of India, Indian
Museum, Calcutta.

There are one hundred and ninety two specimens representing forty
three species and subspecies of Colobidae in the collection. The genera
Pygathriz, Rhinopithecus, and Simias are unrepresented, and only one
African subspecies is present. Several specimens are not provided
with suitable labels making their proper identification difficult. Out
of thirty one forms described in the Fauna of British India (Pocock,
1939), twenty one are present in the collection. The study has revealed
some interesting individual and geographical variations and some
cranial abnormalities.

I am grateful to Dr. S. L. Hora and Shri K. S. Pradhan for their
suggestions.

REMARKS ON THE CLASSIFICATION OF COLOBIDAE.

The reason for according Colobidae a family status vis-a-vis Cercopi-
thecidae has already been given in an earlier report (Khajuria, 1955a).
Briefly, there is a great difference between the two groups as regards the
modifications of such important structures as the skull, generative organs,
tail, etc. HExcept Pygathriz, all other genera recognized by Elliot (1913)
are considered with consensus as valid. Pocock (1934) divided Elliot’s
Pygathriz into four genera, namely, Semnopithecus, Presbytis, Trachy-
pitheus, and Pygathriz. Hill (1936) has further rightly separated Kasi
from Semmnopithecus, but almost all recent workers (Chasen, 1940 ; Simp-
son, 1945 ; Ellerman and Morrison-Scott, 1951) have unanimously agreed
to group all these genera, except Pygathriz, under Presbytis. Presbytis
thus constituted contains a long array of forms which are difficult to
understand and classify. Leaving aside the question of convenience,
it has been shown by Washburn (1944) on the basis of the proportions
of the postcranial skeleton that the genera T'rachypithecus and Presbytis
as recognized by Pocock are very natural. An examination of the
material in the collection under study also convinces me that Pocock’s
genera deserve at least subgeneric ranks.

Under the subgenus Presbytis as thus understood, Pocock (1934)
included eight species, namely femoralis, chrysomelas, melalophos, agyla,
hoset, sabana, rubicunda and frontata with a number of subspecies under
Sfemoralis and melalophos. Miller (1934), however, arrived at a different

! For reports Nos. I and II, see Khajuria (1953 and 1955a). Report No. I also
includes some general remarks on the collection and the explanation of the abbreviations.
used in the measurements of skulls.

[ 195 ]
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conclusion and merged Pocock’s femoralis and melalophos, except the
subspecies siamensts and melalophos, under one group, designated by
him as ¢ femoralis group ’ and gave all of them full specific rank. Chasen
{1940) again reduced all of them to subspecies under femoralis which, as
pointed out by Ellerman and Morrison-Scott (1951) should be replaced
by melalophos. Besides this difference of opinion about the status of
these forms, their affinities and even the diagnostic characters in some
cases are not at all clear. The species rubicunda and frontata are very
well defined and, as a matter of fact, they do not come under the definition
of the subgenus Presbytis as given by Pocock (op. cit.) in some very
important characters, such as the whiteness of the inner surface of the
t high, and the colour of the newly born young (at least where it is known).
"'hey appear to be very specialized off-shoots of the general stock. The
rest of the forms may be treated as belonging to one group. Some of
these forms appear to be higher in rank than a race or a subspecies, some
good subspecies, while others seem hardly to have attained this status.
This is apparently due to the peculiar geographical features of their home-
land (Malaysian islands). The phenomenon gives a beautiful illustration
of the mechanism of dynamics of evolution. It is not clear why
Chasen (op. cit.) excluded agyla from this stock, and further considered
hoses, thomasi, and sabana as subspecies of agyla.

The important works consulted during the study are Allen (1939),
Chasen (1940), Ellerman and Morrison-Scott (1951), Pocock (1928,
1934, 1939), Schwarz (1929) and Simpson (1945).

THE CATALOGUE.
Family CorLoBIDAE.
Subgenus SEMNOPITHECUS

Presbyiis entellus ajax (Pocock).

1928. Pithecus entellus ajax Pocock, J. Bombay nat. Hist. Soc., XXXII, p.
480, pl. 2, fig. 1 (Deolah in Chamba).

Material—
12135 Skin and skull Rahla, Xulu Valley, 4-6-1929
H. W. Wells.
12136 Do. Chatri, Chamba State, 1-12.1922,
H. W. Wells.

Measuremengs—Skull (No. 12135) : 1, 124:0; cb, 100-8; zw, 94:1; ow, 595 ; nw,
32-2; c-m3, 46:4 ; ml, 95-8.

Skin (No. 12136) : &b, 530 ; &, 770 ; kf, 180 ; e, 40.
Remarks.—The specimens are typical.

Distributron.—Kashmir ¥, Chamba and Kangra, at high altitudes.
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Presbytis entellus schistaceus (Hodgson).
1840. Semnopithecus schistaceus Hodgson, J. Asiat. Soc. Bengal, IX, p. 1212

(Nepal Terai).
Material—
12232 . Skull without Mussooree, Uttar Pradesh. T. Hutton
lower jaw. (1848).

Measurements of the skull.—1. 135-0; ¢b, 109-4; 2w, 99-9; <w, 655; mw, 855 ;
<l-m?, 48-2,
Remarks.—As the skin is not available, the identification is provisional,

Dystribution.—Garhwal, Kumaon, Oudh and Nepal Terai.

Presbytis entellus achilles (Pocock).

1928. Pithecus entellus achilles Pocock, J. Bombay nat. Hist. Soc., XXXII, p.
478, pl. 2, fig. 2, (Sathar Hills, Gorkha, Nepal, 12, 000).

Material—
12157 Adol. Skin and skull Sikkim, L. Mandelli (November, 1875},
(1. M. 11dd)
12181 Ad. Skin (damaged) Do.
(I. M. 11cc) and skull.

Remarks.—The specimens were identified by Anderson (1881, p.
38) as schistaceus Hodgson, but they really appear to belong to the present
form.

Distribution.—Kashmir ¢, Sikkim and Nepal.

Presbytis entellus entellus (Dufresne).
1797. Simia entellus Dufresne, Bull. Soc. Philom, Paris, I, p. 49 (Bangal).

Material—
7444 S. ad. 3 Skin and skull N. L. Mukherjee (6-4-1896).
7445 Q Do. W. Rutledge (6-4-1896).
11431 Q Do. Ramkanali, 4 miles from Inspection
Bungalow, Inanpur, Manbhum Dist.
Bihar, 3-11-1948. Z. S.I. Party.
11829 3 Skull Allahabad, J. Cockburn (12-1-1879)
(I.M. 112)
11917 Young @ Skin and skull W. Rutledge (9-2-1874).
{I. M. 11j)
11941 3 Skull Bunda Dist., Uttar Pradesh. J. Cock-
burn.
12147 Q Do Talala, Junagarh  State, 2007,
23-12-1912. C. A. Crump.
12148 3 Do. Midnapur, Bangal 200, 4-9-1914,
C. A. Crump.
12149 Young ¢ Skin B. Collins (13-9-1874).
(I. M. 11n)
12150 Young & Do. Rajendar Mullick (7.12-1873).
{I. M. 11m)

ha
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12151 Young & Skin . . . Purchased (22-6-1872).
(I M. 11k)

12152 3 Skin and skull Do. (6-8-1873).
(I M. 111)
12153 3 Skin . . . O.L.Fraser (1-11-1880).
12164 3 Do. . Purchased 6-11-1877).
12155 S.ad. g Skin and skull . A.S.B.
(1. M. 11i)
12158 Q7 Skull without Botanical Gardens, Calcutta. Dr. J.
(I. M. 11y) lower jaw. Anderson, (1867).
12159 Adal. @ Skull . Do. (2-9-1865).
(I. M. 11r)
12216 3 Skin (exhibited) . E. Blyth (1842).
(L. M. 11a)
Measurements—
Skulls :
Z.5.1. Reg. Nos. 1 cb 2w ow mw cl-m? ml
11829 . 1409 1105 1066 684 42-3 467 1046
11841 1356 1110 1034 66-9 101 474

11431 . « 1200 93-2 90-4 59-8 31:2 42-4 908
12147 . . 1040 82-8 819 586 293 386 80-5.
12148 . . 1194 97-6 94-6 60-6 36-0 455 90-5.
12158 . . 1102 89-8 83:5 587 30-0 382 ..

Skins :
Z. S.I.Reg.Nos. kb tl kf e
11431 675 1025 186 46
12147 480 910 184 44
12148 615 995 195 45

Remarks.—One noticeable feature is the prominence of pale yellowish:
hue in many skins, especially on the ventral surface but spreading in
some to the dorsal side as well. In No. 11431 the belly is orange. The-
young @ No. 11917 and young 3 12151 are pale yellowish all over. In
No. 7445 the crown is defined from the rest of the dorsal surface by its:
paler tint. The measurements of the @ from Bihar are larger and those
of the @ from Kathiawar smaller than those given by Pocock (1939, p..
118). No. 12216 is provisionally assigned to this race as the colour has.
much faded away due to exposure.

Distrsbution.—Northern peninsular India, South of the Ganges from
Kathiawar to Bangal.
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Presbytis entellus achates (Pocock).

1928. Pithecus entellus achates Pocock, J. Bombay nat. Hist. Soc. XXXII,
p. 488 (Haunsbhavi, Dharwar, 2,000).

Material—

12138 Young Q Skin and skull Haunsbhavi, S. Dharwar, Bombay
23-2-1912. G. C. Shortridge.

12139 S.ad. @ Do. Barchi, N. Kanara, Bombay, 1,5007,
30-1-1912. G. C. Shortridge.

12140 S.ad. g Do. Samasgi, Kanara Boundary, S. W.
Dharwar,  Bombay, 12-3-1912.
G. C. Shortridge.

12141 Juv. 3 Do. . Do. 22-3-1919. Do.

Remarks.—In the Juv. 3 No. 12141, the white has started appearing
<n the chin and in the centre of hair radiation on the crown. In the
young @ No. 12138 the colour of the crown imperceptibly passes into
that of the back, and the arm below the elbow is darker and not much
contrasted with the hand. The latter character is markedly pronounced
in the s.ad. 3 No. 12140.

Dustribution.—Dharwar, Kanara, and Bellary.
Preshytis entellus priam (Blyth).

1844, Semnopithecus priam Blyth, J. Asiat. Soc. Bengal, XIII, p. 470 (Coro-
mandel Coast).

Material—
11948 3 Skin and skull . Coromandel Coast, Madras, W. Elliot
(I. M. 12a) (1847).
12137 Q Do. Dharampuri Range, N. Salem, Madras,
3-10-1930. N. A. Baptista.
Measurements—
Skulls :
Z.8.1. Reg. 1 cb 2w ow mw c'-m? ml
Nos.
11948 . 58-1 285 381 78-7
12137 100-3 834 83-1 554 277 370 81-0

Skin (No. 12137) : kb. 600 ; tI, 900 ; if, 173 ; e, 42.

Remarks.—The upstanding tuft of hair on the crown is present in
both the skins. No. 11948 is probably the Type of the form.

Distribution.—Dharampuri, Palkonda, Shevaroy, and Nilgiri Hills,
South India (range ill-defined).

Presbytis entellus aneas (Pocock).
1928. Pithecus entellus aneas Pocock, J. Bombay nat. Hist. Soc., XXXII, p. 492
(Makut, S. Coorg, 250%).
Material—

2146 S.ad. & Skull . S. Coorg. G. C. Shortridge.
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Remarks.—The specimen was identified by the British Museum as
belonging to this race ; but I am unable to confirm the opinion for want

of the skin.
Distribution.—Southern Coorg, from Makut to Woottekolli.

Presbytis entellus hypoleucos (Blyth).
1841, Semnopithecus hypoleucos Blyth, J. 4siat. Soc. Bengal, X, p. 839 (Travan-

core).
Material—
11844 3 Skin and skull Travancore. W. Coles (1841).
(I. M. 13a)

Measurements of the skull.—1, 107-8 ; zw, 82+ 6 ; ow, 55:0 ; mw, 31-7 ; -m3.37-0.
ml, 77-4.

Remarks.—The specimen is apparently the Type of the form, and
appears to be its sole representative. The skin is much damaged. The
arms are missing and the posterior portion has separated off. The
skull is also damaged.

Distribution.—Travancore, as at present known.

Presbytis entellus thersites (Blyth).

1841. Presbytisthersites Blyth, J. Asiat. Soc. Bengal, XV1I, p. 1271 (Trincomalee).

Material—
6772 . Skin and skull Ceylon. Colombo Museum.
11832 3 Skull . . . Trincomalee, Ceylon. E. F. Kelaart.
(I. M. 12¢)
11833 3 Skin and skull St. Pedro, Ceylon. E. L. Layard.
(I. M. 12b) (1848).
11857 3 Skin (damaged) Ceylon. W. Elliot (1845).
(1. M. 12¢) and skull.
11947 S. ad. 3 Skull (damaged Do. E.ILL d.
(I. M. 12g) ( gec) i
11958 Q Skull Do.
(I. M. 12h)
12134 Q Skin and skull Cheddikulam, N. ©P., Ceylon,
290-11-1913. E. W. Mayor.
12142 Juv.Q Do. . Ambawela, Ceylon, April, 1914.
E. W. Mayor.
2143 3 Do. . . Cheddikulam, N. P., Ceylon,
22-11-1913. E. W. Mayor.
12144 3 Do. . . Ranna, S. P., Ceylon, 20-5-1913.
E. W. Mayor.
12145 Q Skin . . . Mankeni, E. W. Ceylon, 1.9-1913.

E. W. Mayor.
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Measurements—

Skulls :

Z.8.1. Reg. Nos. l cb 2w ow mw ct-m3 mi
11832 112-8 88-0 57:5 34-5 37-0 85-0
11833 1142 .. 57-7 37-1 434 380
11857 113-5 89-0 90-0 62-8 340 39-8
11958 97-0 74-3 70-6 40-1 25-1 34-6 70-8
12134 . 95-0 73-1 70-5 49-8 245 34-8 68-1
12143 . . 1076 86-4 79-9 54-0 30-0 38:0 78:0
12144 . . 95-5 744 .. 52-2 24-3 355 67-5
12145 . . 97-5 751 75-3 52-3 26-9 38-5 72-0

Skins :
Z.5.1.Reg .Nos. kb ¢l hf e
12134 495 732 170 41
12143 550 785 186 41
12144 5625 865 168 39
12145 525 724 165 39:5

Remarks.—In the Juv.Q No. 12142, there is no whorl on the crown,
and the cheeks are paler as in adults. In the same specimen and in No.
12134 the area just behind the eyebroys is not paler as in other specimens,
Both the specimens from Cheddikulam are darker all over than other
specimens. The female from this locality is exceptionally darker on the
ventral side, cheeks, and the area behind the eyebrows ; while the male
has an orange tint of variable intensity on the abdomen, the chin, the
cheeks, and on the crown. In No. 6772, the feet are yellewish. No,
11857 is the Type of the form.

Distribution.—Ceylon and apparently Travancore.

Preshytis entellus (sub. sp.?)
Material—

11830 3
(I M. 11w)
- Skulls .
11831 3
(I M. 11v) J

11843 Yourg @ Skull Purchased (30-12-1868),
(I. M. 11s)

12156 Young @ Skin and skull , E. Blyth (1842).
(1. M. 11e)

12160  S.ad. Skull Purchased (22-6-1872).
(I. M. 11k)



202 Records of the Indian Museum [ Vol. 52,

12161 3 Skull without R. Mullick (7-12-1873).
(I. M. 11m) lower jaw.
12162 Young @ Deo. B. Collins (13-8-1874).
(I M. 11n)
12179 Young Skin and skull W. Rutledge ? (3-6-1903).
12180 Juv. @ In spirit

Measurements of skulls—

Z. S. 1. Reg. Nos. l cb 2w ow mw  ct-m? ml
11830 . . 1284 98-8 101-2 620 .. 44-3 99.5
11831 . 1294 102-3 104-1 65-4 37-8 45-6 99-0
12161 . 120-8 99-9 91-1 65-0 351 44-1

Remarks.—In Nos. 12136 and 12179, the colour of the skins has faded
away on account of long exposure, making the proper determination
difficult. The other material is also inadequate for subspecific determina-

tion. The skull measurements appear to approximate to the nominate
Tace.

Subgenus TRACHYPITHECUS

Presbytis pileatus pileatus (Blyth).
1843. Semmnopithecus pileatus Blyth, J. Asiat. Soc. Bengal, XII, p. 174 (Sylhet).

Material—
10974 Q Skin (exhibited) . Xalanaga, Bareil Range, Manpipur,
Assam, Feb., 1936. Z. S. I. Party.
11422 3 Skin and skull . Manihar Basti, 8 miles east of Nong-
poh, Khasi Hills, Assam, 2,500°,
4.6-1949. Z. S. 1. Party.
12171 .o Skin Tura, Garo Hills, Assam, 8-3-1920.
H. W. Wells,
12172 3 Skin and skull Khasi Hills, Assam. H. H. Godwin
(1. M. 14h) Austin (11-5-1870).
12173
Youngs Do. . .
12174
12175 S. ad. Skin Zool. Gardens, Calcutta.
12220 Q Skin (exhibited Barrackpore Managerie (1843).
(I. M. 14d) )

Measurements.—Skull (No. 11432) : I, 105-6 ; cb, 82-2 ; zw, 780 ; ow, 585 ; mw, 28-6,
ci-md, 86:6 ; ml, 74-8.

Skin (No. 11432) : kb, 570 ; t1, 830 ; kf, 178 ; e, 30.
Remarks.—The colour of the dorsal surface varies from dark slaty
grey to pale brown. The outerside of the leg below the knee is much

paler in all the specimens. The colour of the underside varies from white
to light orange. The top of the head just behind the eyebrow aud the
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tip of the tail are the darkest, and the loins the palest parts of the body.
The skulls, at least the adult ones, are all characterized by the great
breadth of the bridge of the nose.

Distribution.—The Garo, the Khasi, the Jaintia, and the Naga Hills
in Assam,

Presbytis pileatus durga (Wroughton).

1916. Presbytis durga Wroughton, J. Bombay nat. Hist. Sos., XXIV, p. 685

(Cachar ?).
Material—

12165 3 b

(I. M. 14m)
>Skins Samaguting, Assam. J. Butler

12166 Q (4-10-1872).
(I. M. 14j) ]

12167 Q )
(I. M. 14k)

>Skins and skulls . Do.

12168 Q
({I. M. 14]) )

12169 Adol. @ Skin . Sibsagar, Assam. S. E. Peal (Jul:
(L. M. 14i) 1870).

12170 Q Do. Chittagong Hills, Assam. J. Barbe.
(I. M. 14a)

12176 Young 3 Do. . Arakan Hill tracts. Zool. Gardens,
(I. M. 14n) Calcutta (23-1-1878).

12178 Adol. ? Skin and skull Chittagong, East Pakistan. 'W. Rut-

ledge (20-12-1870).
12221 Adol. g8 Skin (exhibited) Tippera Hills, East Pakistan. F.

Skipwith (1846).

Measurements of skull (No. 12168).—l, 110:5 ; cb, 93-2 ; zw, 83-0; ow, 59-7 ; mw,
32-7; ct-m3, 34-6 ; ml. 80-0.

Remarks.—The specimens from Samaguting have more red on the
ventral surface and on the cheeks than other specimens. In the same
specimens the fingers and the toes are also more clearly marked off
from the hands and the feet respectively by their paler hue. In a female
{No. 12170) from Chittagong, the hands and the feet are much darker
and are also not contrasted with fingers and toes respectively; but
another specimen of the same sex from the same locality has typical
colouration. Nos. 12176 and 12178 are approaching the typical race.

Distribution.—Upper Chindwin, from Lakhmipur to Naga Hills,
Cachar, Tippera, and Chittagong.
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Presbytis pileatus shortridgei (Wroughton).
1915. Presbytis shortridgei Wroughton, J. Bombay nat. Hist. Soc., XXIV, p.. 66

(Homalin, Upper Burma).
Material—
10590 Young @ Skin and skull . Kamaing, Burma, 23-12.1926. Z.
8. I. Party.
12164 3 Do. .  H. Kampti, Upper Chindwin, Burma,

500", 27-7-1914. G. C. Shortridge.

Measurements :—

Skin No. 12164 : kb, 670 ; ¢1. 1,100 ; Af, 203 ; e, 38.

Skull No. 12164 : I, 109:0,; cb, 86 ; zw, ; ow, 69:0 ; mw 350 ; ct-m3, 37°5 ; ml, 79:5-

Remarks.—A character which does not appear to be recorded is a
low crest formed between the angle of the mouth and tha lower border
of the ear by the meeting of outwardly and upwardly directed hairs of the
throat and downwardly and outwardly directed hairs of the cheeks.
The tail tip in the young female has longer hairs (¢f. Pocock, 1939, p..
129). The cheeks in this specimen are also noticeably paler.

The measurements of the skull as recorded here are noticeably shorter
than those given by pocock (1939) for this form.

Distribution.—Eastern side of Upper Chindwin, Upper Burma.
Presbytis pileatus (sub.-sp.?).

Maitersal—

11937 Young @ Skin and skull . W. Rutledge (1884).

11983 3 Skull (damaged) . Assam. Museum Collector (1874).
(I. M. 140)
12177 Juv. Skin and skull .
(I M. 14g)
12202 Young & In spirit . . J. A. Sinton.
12203 3 Do. . Director, Central Malaria Survey,

Kasauli, Punjab (I).

Measurements of the skull (No. 11983).—1, 1185 ; zw, 89-5; ow, 659; mw, 32-2;
ct-m3, 35-8 ; ml, 84-5.

Remarks.—In the juvenile the colour on the dorsal surface is pale
orange-yellow with brownish tinge, and the ventral surface is distinctly
paler. There is a transverse band of dark-tipped hairs on the nape,.
and the crown has become quite darker. The hairs on the tip of the tail
are much longer and brighter than on the rest of this part of the body.
No. 11937 is intermediate between durga and the nominate race. The
colour of the spirit preserved specimens is too faded away to allow
sub-specific determination.

Presbytis cristatus rutledgei (Anderson).
1878. Semnopitheous rutledgei Anderson, Anat. zool. Resch., I, p. 38 (no locality).

Material—

12231 Adol. Skin and skull W. Rutledge (18-9-1871).
M. 22b) without lower jaw.
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Remarks.—The specimen is the type of the form. In absence of the
type locality, the name has provisionally been revived to replaced ultvma
Elliot (vide, Khajuria 19556). When the paper just mentioned was
sent to press, the skull of the specimen under report was not available ;
but it has now been found out. As it has not been figured before the
photographs are now being published (Plate v, figs. 3 & 4).

Distribution.—Malaya States, Borneo and Sumatra (part).

Presbytis cristatus pyrrhus (Horsfield).
1823. Semnopithecus pyrrhus Horsfield, Zool. Resch. Java., pt. 7 (unpaged)

pl. 3 (Java).
Matersal—
12189 Q Skin  (damaged) Java. Indian Museum, through the
(I. M. 18I). and skull. Trustees British Museum, London

(13-1-1880).

Remarks.—The specimen is a red mutant and agrees well with the
description of co-types given by Pocock (1934, p. 929). The cheeks, the
arms below the elbows and the legs below the knees are much paler.

Distribution.—Java, (parts).

Presbytis cristatus sondaicus (Robinson & Kloss).

1919. Pithecus pyrrhus sondaicus Robinson and Kloss, Ann. Mag. nat. Hist-
(9) IV, p. 374 (Tjibodas, Preanger Regencies, West Java, 4,500".

Material—

11960 Adol. @ Skin (damaged) Purchased (1846).
(I. M. 18b) and skull.

11962 Young 2 Skin and skull W. Rutledge (1-10-1880).
(I. M. 18h)

12190

12191 Skins (damaged)

12192 J

12118 Adol. @ Skin (exhibited) Ammoo Island ?. W. Rutledge (Aug.
(I. M. 18¢) 1869).

12228 Young @ Skin W. Rutledge (18-1-1877).
(I. M. 18b)

12229 Adol. @ Do. Pandang ?, Sumatra. @ W. Rutledge
(I. M. 18d) (9th May 1873).

Remarks.—Except in No. 12118 which is provisionally assigned to
this race, the grey-tipped hairs on the back of the thighs are present in
varying quantity. In No. 12118 (P1. v, fig. 1) the colour is black throughout
with bases of hairs paler and with reddish tinge. In this specimen the
hairs growing downward in front, below, and behind the ears are especially
long and form a high crest below the ear by meeting the hairs from the
side of the throat which are directed backward and upward. Most
of the hairs of this crest are with slightly paler tips. Anderson (1881)
did not assign any locality to this specimen but its label carries, ‘Amoo’
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Island, which I have not been able to find out on the map. The specimen
possibly belongs to an undescribed race. In No. 12229, the locality is
probably wrong.

Distribution.—Java (part).

Presbytis cristatus pyrrhus and P. c. sondaicus.
Matertal—

5237 Juv, @
}Skulls
11959 Adol, Q
(I. M. 18i)
11961 Adol. @ Do. Purchased.
(I. M. 18a)

Remarks.—As the skins are not available, the specimens are provi-
sionally determined.

Presbytis cristatus cristatus (Rafiles).
1821. Simia cristata Raffles, Trans. Linn. Soc. London, XIII, p. 244 (Benkalen®

Sumatra).
Material—
4285 3 Skin Sumatra. S. Raffles, presented by
(I. M. 22a) India Museum, London, through
Trustees, British Museum, London
(13-4-1880).
11938 .. Skull Zool. Gardens, Calcutta.
11950 Juv, Do.
12193 Young 2 Skin and skull W. Rutledge (14-12-1874).
(1. M. 22¢)

Measurements of the skull No. 11938.—1, 87-4 ; cb, 70-0 ; zw, 72:3 ; ow, 509 ; mw, 24-8)
cl-m3, 28-8 ; ml, 66-6.

Remarks.—No. 4285 has been described by Elliot (1913, pp. 79-80),
but it is not so extensively silvered as may appear from his description
and appears to me to be quite a typical representative of the race. Nos.

11938 and 11950 are provisionally included under this form as the skins
are not available.

Distribution.—Sumatra (part.), Rhio and Lingga Archipelagos,
Bangka® and Bilitong® Islands.

Presbytis cristatus germani (Milne Edwards).

1876. Semmnopithecus germani (misprint for germaini) Milne Edwards, Bull-
Soc. Philom. Paris, (6)XX, p. 8 (Cochin China).

Material—

12194 ? Skin W. Rutledge (1-10-1880).

Remarks.—The specimen agrees with the description given by Pocock
(1934, p. 936) except that the lower arm is not darcker.

Distribution.—Indochina and Siam.

1,2,8 Chasen (1940) gives the spelling as Bencoolen, Banka, and Billiton respectively-
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Presbytis cristatus barbei Blyth.
1847. Presbytis barbei Blyth, J. dsiat. Soc. Bangal, XVI, p. 734 (Tippera Hills).

Material—

11837 3 Skin and skull Tippera Hills, East Pakistan. J.
(I. M. 19a) Barbe (1845).

11838 3 Skull ~ . Second defile of the Irrawady, Upper
(I. M. 19¢) Burma. J. Anderson (1875).

11876 Q Skin and lower jaw. Tippera Hills, East Pakistan. J.
(I. M. 19b) Barbe (1845).

12195 3 Skin Mulai yit Range, Tanasserim. O.
(I. M. 19d) Limborg (Jan. 1877).

12204 3 In spirit . . W. Rutledge (14-11-1880).

Measurements of skulls—

Z. 8. 1. Reg. Nos. ! cb 2w ow mw Am3  mil
11837 98-2 730 50-7 29-8 337 70
11838 97-0 78:5 52:1 29:2 31-3 67-

Remarks.—For the revival of barber see Khajuria (1955b). Nos.
11838 and 12204 are provisionally determined. In No. 12204 true nature
of the colour can not be made out on account of its being preserved in
spirit for a long time. Nos. 11837 and 11876 are the syntypes of the
form.

Distribution.—From Tippera Hills, East Pakistan to Tennasserim
and adjoining parts of Siam.

Presbytis cristatus (sub-sp.?).

Material—
11346 Adol. Skull W. Rutledge (18-9-1861).
(I. M. 224)
11886 Q In spirit W. Rutledge (21-2-1879).
(I. M. 22d)
12208 3 Do. . Zool. Gardens, Calcutta (15-8-1882).

Remarks.—As Nos. 11886 and 12208 are spirit preserved specimens,
nothing can be said with certainty regarding the character of their
colouration, and as such the identification is provisional.
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Presbytis phayrei phayrei (Blyth).
1847. Presbytis phayrei Blyth, J. Asiat. Soc. Bengal, XVI, p. 733 (Arakan).

Material—
11845 3 Skin and skull Arakan. A. P. Phayre (1844).
{I. M. 20a)
11934 Juv. &
{I. M. 20b) )
Do. Do. Major Abbot (1844).
11935 Juv. @ :
{I. M. 20c)
12187 Young @ Skull Prome, Burma. J. M. D. Mackenzie.
12188 3 Do. Mount Popa, Burma. G. C. Short-
ridge.
12205 Young & In spirit Akyab Hill tracts, Burma. Zool,
{I. M.. 20d) Gardens, Calcutta (8-7-1877).
12206 Young @ Do. Do. (9-8-1877).
(1. M. 20c).
Measurements of skulls—
Z.S. 1. Reg. Nos. l cb 2w ow mw -m® ml.
11845 97-5 78-5 51-5 30-0 315 705
12188 . 73-5 51-4 284 320 698

Remarks.-—No. 11845 is the type of the form. All the skins have a
crest on the crown. In none of them the cheeks and the forehead are
appreciably darker (¢f. Pocock, 1939). In No. 12205, the colour of the
eyelids and lips have been obscured by the action of the preservative.
The skulls are smaller than those measured by Pocock (op. cit.).

Distribution.—Burma, as far north as Bhamo to Pegu.

Presbytis phayrei shanicus (Wroughton).

1917. Presbytis shanicus Wroughton, J. Bombay nat. Hist. Soc, XXV, p. 47
(Seén, Hsipaw State).

Material—
12184 Young & Skin and skull Gokteik, N. Shan States, Burma,
24.4-1913. G. C. Shortridge.
12185 Q Do. Seén, Hsipaw State, N. Shan States,
26-5-1913. G. C. Shortridge.
12186 Juv. & Do. Gokteik, N. Shan States, Burma,

24.4-1913. G. C. Shortridge.

Measurements of the skulls No. 12185.—1,94-0 ; cb, 74-9; 2w, 69-8 ; ow, 50-6 ; mw>
25-5; cl-m3, 31:2 ; ml, 66-2.

Remarks.—The juvenile has only its first milk premolar erupted.
‘The specimen appears to be somewhat difficult for determination. The
tail and the hinder parts of the legs are much brighter, and as such the
specimen can be referred to P. obscurus (Raid), but for the absence of the
pale cap on the crown. Again, there is no whorl or parting
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on the crown which is characteristic of this race (Text-fig. 1). According
to Pocock, (1939), this character is well defined even in the immature
specimens.! The character, if taken as present in this specimen, is only
indicated to some extent by the direction of hair growth on the forehead
wh'ch, however, can not be called as a whorl or parting. Thus, it
appears that, if this specimen is included in this race, the presence of a
whorl or a parting on the forehead may not be a good diagnostic character.
The reasons which make me assign the spec.men to the race under report
are : (1) its locality ; (2) its collection along with the typical specimens;
and (3) the fact that the specimen is in the course of changing its juvenile
golden colour into the adult colouration. The brighter colour of the
tail and the hinder parts of the legs may be reminiscent of its juvenile
hue.

Distribution.—Northern Shan States and their neighbourhood to the
<ast of the Irrawady in the dry zone of Burma.

i

TexTt Fi1a. 1.—Upper View of the head of the juvenile @ of Presbytis phayrei
shanicus from North Shan States showing the directions of hair growth.

Presbytis phayrei (sub-sp.?).

Material.—
12217 Young @ Skin (exhibited) Purchased (1866).
12230 3 Skull W. Rutledge (29-10-1872).
{I. M. 21a) '

Measurements of the skull.—1,100-5 ; cb, 8-07 ; zw, 73-7; tw, 55:3 ; mw, 305 ; cl-ms,
.35-3 ;ml, 14-5.

Remarks.—No. 12228 is the type of Semmnopithecus holotephreus
Anderson. For reasons as to the assignment of the specimen to the
present species see Khajuria (1954a). The other specimen is inadequately
labelled and its colour is too faded away to allow sub-specific identifica-
tion.

1 This statement needs some clarification since the present specimen was in the British
Museum at the time when Pocock wrote and was considered as shanicus by the Museum

-eXperts.
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Presbytis obscurus flavicauda (Elliot).

1910. Presbytis flavicauda Elliot, Proc, U. 8. natl. Mus., XXXVIII, p. 3562
(Trang, Peninsular Siam).

Material—
5234 Adol. @ Skin and skull Mergui 27-12-1881. J. Anderson.

5235 Q Skin Do. 12-12-1891. Do.

5236 3 Do. . Blair Isle, 14.3-1882. Do.

5305 Juv. @ In spirit . . Mergui. J. Anderson.

12198 Juv. Skin . . Mergui. M. Berdmore (1854).

12199 Q Skin and skull . Bankachon, S. Tenasserim, 28-12-1913.
G. C. Shortridge.

12200 ? Skin . . Do. 10-12.1913 Deo.

12201 Young & Do. . . o Mergui, 13-12.1881. J. Anderson.

Measurements.—Skull No. 12199 : I, 91-2 ; ¢b, 71-8 ; 2w, 627 ; ow, 48-4 ; mw, 28-2 ;
ct-m3, 30-2 ; ml, 65-5.
Skins : 29 from Bankachon.—kb, 538-545 ; I, 675-785 ; hf, 108?-146 ; e, 29-31.

Remarks.—Skins from Mergui bear out Pocock’s (1939, p. 140) views.
that the race coraz Pocock should be considered as a synonym of the
present form. No. 12198 is in the process of changing its juvenile colour
into the characteristic hue of the adult. No. 5236 is more silvery on the-
shoulders than other specimens. In the skull No. 12199 the right upper
outer incisor is abnormally underdeveloped. In No. 5305 there is a.
parting on the crown.

Distribution.—Mergui Archipelago,! Tavoy in Tenasserim downward
to northern part of Malaya Peninsula, and Pechburi District of S. W.
Siam.

Presbytis obscurus obscurus (Reid).

1837. Sommopithecus obscurus Reid, Proc. zool. Soc. London, p. 14 (Malaya.
Peninsula, restricted to Malacca). ‘

Material—
10532 Skin cees
11868 3 Skull . . . Malaya Peninsula. F. W. Lindstedt.
(I. M. 17a) (1846).
11971 ) Skin and skull W. Rutledge (1883).
12187 Young Q Do. . o Malaya Peninsula. F. W. Lindstedt.
(I. M. 17e)
Measurements of skullg.—
Z .8.1. Reg. Nos. ! cb 2w ow mw  cl-md ml
11868 768 546 291 339 763
11971 89-2 725 67.6 48-2 23-6 294 66-4

L Not included in the distribution of this race by Pocock (1939).
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Remarks.—As no precise locality is known, the determination of the
specimens is provisional. In the young female No. 12187 the tail is
much paler than in other specimens, bub this may possibly be a juvenile
character. In No. 11971 the paleness of the rump extends as a median
band on the back for some distance.

Distribution.—Malaya States.
Presbytis obscurus (sub-sp. ?).

Material—
8032 Juv. @ Skin . . . J. G. Scott.
11949 Q Skull (damaged) E. W. G. Frith (1846).
(I. M. 17Db)
12196 Young @ Do. . W. Rutledge (18-6-1881).
12207 3 In spirit Do.  (21-2-1880).

Measurements of the skull No. 11949.—ow, 40-0 ; ct-m3, 30-4 ; ml, 68-0.

Remarks.—For want of proper data the specimens cannot be sub-
specifically determined. In No. 8032, the white cap on the crown is only
faintly visible. The general colour of this specimen including the shoulder
and the forearm is slaty grey. In No. 12196, the general colour is reddish
brown. In both the skins the ventral side is much contrasted with
the general hue of the body. No. 12207 is provisionally assigned to this
species as its colour has much faded away due to the action of the preser-
vative. The tail appears to be quite darker than the legs.

Subgenus Kasr

Presbytis johni (Fischer).
1829. Cercopithecus johni, Fischer, Syn. Mammal., p. 25 (Tellicherry).

Material—
11981 Q Skull . Purchased (15-11-1867).
(I. M. 16c)
12061 3é Skin and skull Barrackpore Managerie (1844).
(I. M. 16a) (exhibited).
12099 @ Skin and skull Kukhal Shola, Palni Hills,
Madura, Madras, 6,100, 4-6-1922.
C. McCann.
12100 Young & Do. Cotegadar Estate, Cochin, S. India,
5-4.1921. J. Ryley O’Brien
12110 Q@  Skin and skull Nilgiris. J. C. Jerdon (1843).
(I. M. 16b) (exhibited).
Measurements—
Skulls—
Z. S. 1. Reg. Nos. l (3 2w ow mw cl-m? ml

11981 . 100-6 82-4 72-4 51-3 28-5 380 74:0

12099 107-0 86:0 83-0 530 ., 370 M
Skin No. 12099 : zb, 600 ; i, 800 ; b, 171 ; ¢, 37.

2 ZSTIb4’ 6
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Remarks.—In all the adults the grizzled patch on the loins and at
the roots of the tail is well-developed but is absent in the young male
No. 12100. In the female from the Nilgiris the coat is noticeably more
luxuriant than in other specimens. In all the skulls the posterior bordex
of the post-dental part of the mandible is convex in its lower portion.

Distrébution.—Coorg, the Nilgiris, the Anamalai, the Brahmagiri,
and the Palni Hills in South India.

Presbytis senex vetulus (Erxleben).
1771. Cercopithecus vetulus Erxleben, Regn. Anim., XXIV, p. 25 (Ceylon).

Material—
11834 3 Skin and skull Barrackpore Managerie (1872).
(exhibited).
12101 3 Skin and skull Anasigalla, Matugama,, Ceylon, 2-4-
1921. W. W. A. Phillips.
12103 Juv. @ Skin 'W. Rutledge (1877).
(I. M. 15i)
12104 Q Do. . Ceylon. Colombo Museum.
(I. M. 15f?)
12105 Young & In spirit . W. Rutledge (1879).
(I. M. 151).
12108 Adol. @ Skin and skull . Purchased (1845).
(I. M. 15a)
Measurements—
Skulls—
Z. S.1. Reg. Nos. l cb 2w ow mw cl-m3 ml
11834 105-0 86-9 76-8 54-1 30-7 35-3 75-8
12101 102-9 85-5 73-0 49-3 .. 33-3

Skin No. 12101 : %b, 625 ; I, 775 ; hf, 169 ; e, 33.

Remarks.—The colour of the croup patch is yellowish in all the
skins except No. 12101 where it is silvery. The whiskers in all the
skins are brownish distally. The crown patch in Nos. 12103, 12104,
and 12105 is pale brown. The tail is white to yellowish white, or dirty
white terminally, but not reddish brown as recorded by Phillips (1935,
p. 14). The young one No. 12103 has acquired all the characters of the
adult except the back which is somewhat paler. The measurements of
the skulls are larger than those recorded by Pocock (1939, p. 157).

Distribution.—The wettest parts of the lowlands of west and south-
west Ceylon.

Presbytis senex nester (Bennet).

1833. Semmnopithecus nester Bennet, Proc. zool. Soc. London, p. 67 [Ceylon,
probably Rayigam (Phillips)].

Material—

7580 ? Skin and skull . W. Rutledge (20-3-1897).

12106 3 Do.
(L. M. 16u) Ceylon, Colombo Museum (1885).
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_ Remarks.—The crown and the nape are not appreciably contrasted
with the colour of the back perhaps due to foxing. However, a patch
of paler hair on the crown is present.

o Dsstribution.—The low country wet zone of the Western Province in
eylon.

Presbytis senex senex (Erxleben).
1777. Cercopithecus senex, Erxleben, Regn. Anim., p. 24 (Hills of southern Cey-

lon).
Material—
12107 Young Skin and skull Ceylon. E. F. Kelaart (1851).
(I. M. 15s)

Remarks.—The specimen is an albino. The general colour is pale
yellowish white but the head is faintly marked with brownish. As some
other races of this species are also liable to albinism, the identity of this
specimen is questionable.

Distribution.—The Hills east of Matale and Madulkelle upto 5,000
also low country dry zone of N. C. P., N. W. P. and C. P., Ceylon.

Preshytis senex monticola (Kelaart).

1850. Presbytis cephalopterus var. monticola Kelaart, J. Ceylon Brit. Asial.
Soc. I1, p. 207 (Nuwara Eliya, Ceylon).

Material—

11836 Young 3 Skin and skull Ceylon. T.C. Jerdon (1843).
(I. M. 15n)

11891 Q Do. Nuwara Eliya, Ceylon. E, F, Kelaar
(L M. 15p) (1847).

12109 Younggd Do. Do. (1846).
(I. M. 156q)

Measurements of the skull No. 11891.—I, 160-0; cb, 82:0; zw, 800; ow, 533 ;
mw, 31:3 ; c¢t-m3, 344 ; ml, 737,

Remarks.—Nos. 11891 and 12109 are the cotypes. The cap in
No. 12109 is well differentiated but the rump patch is absent. The colour
of the hands and the feet is much darker than the rest of the body. In
No. 11836 both the cap and the rump patch are well differentiated but
the hands and the feet are much lighter than in the other two speci-
mens. The measurements of the skull are smaller than those given by
Pocock (1939, p. 157) for the male he measured.

Distrsbution.—The central hill ranges (above 4,000”) of Ceylon.

Presbytis senex (sub sp. ?).

Material—
11835  Adol. 9 Skull
(I. M. 15g)
I1]}/[877 Q Skull and some bones W. Rutledge (7-11-1878),
(L M. 15§)
11879 é Incomplete skeleton Barrackpore Managerie (1872),

(I. M. 15e)
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11969 Q Skull . . . Ceylon. R. Templeton (1848).
(I. M, 156m)
11976 Young Do. . . cone

(L. M, 15i%)

Measurements of skulls—

Z.8S.1. Reg. Nos. l cb 2w ow mw A—m3 ml

11877 . 930 73-0 68-0 48-7 23-5 311 68-4
11969 . . 92-8 74-0 68-8 49-6 23-6 322 663
11970 . . 88-7 .. 66+5 47-1 230 318 65-2

Remarks.—The material is too inadequate for subspecific determina-
tion. The skull No. 11970 is peculiar in having only four teeth between
the two lower premolars instead of six (Pl v, fig. 2). As these teeth
have fallen off, it cannot be said with certainty from the characters of
the sockets which of them have failed to develop.

Subgenus PrESBYTIS.

Presbytis melalophos fuscomurinus (Elliot).

1806. Presbytis fuscomurinus Elliot, Proc, biol. Soc. Washington, XI1X, p. 49 (Telok,
Betong, Lampongs, South Sumatra).

Material—
7390 Q
Skins and skulls W. Rutledge (8-5-1895).
7391 Adol, @
7660 Young @ Do. . . Do. (6-5-1897).
11841 Young @ Do. . . . Do. (17-10-1876),
(I. M. 25k).
11961 Q Do. . . Do. (6-11-1874).
(I. M. 25d) ( )
12120 Q Skin . Do. (20-10-1876),
(I. M. 25j)
12121 Adol.Q Do. . . . Do. (6-6-1876).
(1. M. 25g) ( )
12122 Adol.Q Do. . . . . Do. (18-8-1875).
(LM. 25e) ( )
12123 3 Do. . . . Do. (6-11-1875).
(I. M. 25f) ( )
Measuremenis of skulls—
Z.8.1. Reg. Nos. l cd 2w ow mw ct—m® ml
7390 . 880 676 64-5 50-0 229 29-6 61-5

11951 . . 998 740 710 634 26-0 31-2 70-0
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Remarks.—In none of the skins there is a narrow dark line running
on the sides of the head above the ears as described by Elliot (1913).
The character, however, is not recorded by Pocock (1934) and Chasen
(1940) as occurring in this race. In some skins there is an orange wash
over the loins, the tail, the hands, and the feet. In No. 11841 the colour
on the loins is almost orange red. A very light orange tint is also visible
on the back in some skins. Ill-defined whorls very close to the brow
are present in most of the skins. In some an almost bald area is present
in their position.

Distribution.—Sumatra (part).
Presbytis melalophos nobilis (Grey).

1842. Semnopithecus nobilis Gray, Ann. Mag. nat. Hist., (1) X, p. 256 (Indrapur,
Sumatra).

Material—
12118 3 Skin Zool. Gardens, Calcutta (16-7-1881),

Remarks.—The general colour on the upper parts is deep red but
the tips of the hairs are lightly coloured to a greater or a less extent.
The lower arms, the lower leg and the lower side of the tail are paler.
The ventral surface is pale red but is redder on the chest.

Distribution.—Sumatra (part).
Presbytis melalophos thomasi (Cellett).

1892, Semmnopithecus thomasi Collett, Proc. zool. Soc. London, p. 613 (Liangkat,
N. E. Sumatra).

Material—

11936 Young? Damaged skin W. Rutledge (17-5-1882),
and skull,

Remarks.—This form probably deserves a full specific rank, and is
being considered a race of melalophos more for the sake of convenience
than for any thing else.

Dystribution.—Sumatra (part).

Presbytis melalophos melalophos (Raffles).
1821. Simla melalophos Raffles, Trans. Linn. Soc., XIII, p. 245 (Benekulen,
West Sumatra).
Material—

12112 3 Skin Zoological Gardens, Calcutta (27-9-
1920).

Remarks.—The back, the outerside of the limbs, and the tail are
tinted with red, the individual hairs being whitish towards the base and
reddish towards the tip. The head for the most part is white, but the
hairs of the crest are tipped with blackish. There is a band of darker
hairs separating the white cheeks from the forehead, but it is confined
to the right side only (c¢f. Pocock, 1934, p. 919). There is some red on
the hands, but the feet are yellowish white.

Distribution.—Sumatra (part).
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Presbytis melalophos femoralis (Martin).

1838. Semnopithecus femoralis Martin, Charleswarth’s Mag. nat. Hist., II, p.
4363 (Singapore).

Material—

11840 ? Skull (damaged) W. Rutledge (6-7-1869).
(I. M. 24b)

11968 Young? Skin and skull Do. (10-4-1876).
(I. M. 24c)

12112 Adol.? Skin (exhibited) . Purchased (11-12-1867).
(I. M. 24a)

12117 . Skin . Zool, Gardens, Calcutta (6-7-1869).

Remarks.—In No. 12112 the general colour above is blackish brown
with reddish-tint. The under parts in this specimen were described by
Anderson (1891, p. 53) as yellowish white, but they now appear brownish
especially on the anterior part of the chest. The white line on the chest
is only faintly visible. There are two whorls on the crown very close
together and in the process of coalescing. In No. 11968 the white streak
on the chest is well marked. In the skull No. 11840, the frontals just
behind the orbits are flattened.

Distribution.—Singapore Island.

Presbytis melalophos siamensis (Miiller and Schleger).

1841, Semnopithecus siamensis Miiller and Schleger, In Temm. Verh. nai.
ges. ned, overz, bezitt, Zool, (Mamm.), p. 60 (Malacca=Malaya States).

Material—
7835 Young @ Skin and skull W. Rutledge.

11839 Q Skull Malacca. F. W. Lindstedt (1846).
(1. M. 23b)

11973 3 Skin (exhibited) Malacca. R. W. G. Frith (1846).
(1. M. 23a) and skull.

12113 3 Skin . W. Rutledge (1878).
(I. M. 23e)

12114 Young @ Skin (exhibited) . Malacca.F. W. Lindstedt (1846).
(1. M. 23d)

12116 Q Skin and skull . Do. R. W. G. Frith (1846).
(L. M. 23c¢) mith { )
Measurements of skulls—
Z. S. 1. Reg. Nos. l cb zZw ow mw o—mt mi
11839 . . oo .o .o 520 219 26-1 630

11973 L4 . () o0 e 54'8 25'9 29.1 65.1



1954.] H. Kuasur1A : Catalogue of Mammals : Primates 217

Remarks.—In No. 12113 the coat is long and full and the colour of
the upper parts is much darker than in other skins. The whorls and
the crest on the crown are indistinct. The tail in this specimen gradually
darkens towards the tip. In No. 7835, though the coat is in similar con-
dition, the colour is much paler. The last lower molar in No. 11973
is provided with five cusps.

Distribution.—Malaya States (part).
Presbytis melalophos (sub sp. %),

Material—

11862 3 Skeleton W. Rutledge (6-6-1876),
(I. M. 25h) without skull.

11867 Young 2 Incomplete skeleton Do. (17 10-1878).
(I. M. 25k) without skull,

11940 Young 9,
(I M. 25D)

Skulls Do. (11-5-1875).

11952 Adol. 9
(I M. 25¢)

12269 3 In spirit Do. (10-6-1879),
(I M. 251?)

Remarks.—In No. 12209 the colour has been bleached due to the
action of the preservative. In other specimens also the material is too
inadequate to allow proper identification. The specimens are being

referred tothe present species mainly on the authority of Anderson
(1881).

Distrebution.—?

Presbytis' rubicundus (Miiller).
1838. Semnopithecus rubicundus Miiller, T'jidsch. Nat. gesch. Physicl., V , p. 13

(South Borneo).
Material—
7227 Juv. @ Skin and skull W. Rutledge (6-3-1891),
10357 ? Skin West Borneo, Oct., 1917. (. B. Kloss,
10524 3 Do. . « D. Ezre (12th July 1918).

Remarks.—Pocock (1934, p. 923) after analysing the characters of
various supposed races of this monkey was not in favour of any sub-
specific spiltting ; but Chasen (1940, pp. 80-81) recognized four races
with the remarks that ‘ no useful study of the variations in this species
can be based on the quite inadequate material in the British Museum’,
As far as the published data are concerned, it appears difficult to diagnose
the races recognized by Chasen. I, therefore, follow Pocock in not
dividing the species any further.
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The hands and the feet in No. 10524 are much lighter than in other
gkins, and the locality given on the lavel is Java ; but, since Mr. HEzra
who presented the specimen used to purchase specimens from dealers,
sources of his information were not reliable. In the young one, the
second premolar has only incompletely erupted, but it has acquired
the characteristic colour of the adult. In this specimen, there is a small
dark patch on the crown just behind the centre of hair radiation, and the
colour of the innerside of the thigh is paler.

Distribution.—Borneo and Karimata Island.

Nasalis larvatus (Wurmb).

1781, Cercopithecus larvatus Wurmb, verhand, Belav. Genootsh, 1st ed.,
111, p. 353 (Pontianak, West Borneo).

Maiterial—

7319 Adol ?
Skulls v . Borneo, W. Rutledge (8-3-1893).

7320 Q
8418 Young @ Skin (exhibited) . Borneo. Zool. Gardens, Calcutta (18-
2-1907).
11939 Young @  Skin (damaged) W. Rutledge (8-7-1880).
(I. M. 26d) and skull.
11943 Juv.? Damaged skin Zool. Gardens, Calcutta (14-11-1881).
and skull,
11944 °) Imperfect skin, skull O. L. Fraser (19-11-1878).
(I. M. 26b) and model of head.
11945 Adol @ Damaged skin W. Rutledge (4-7-1879).
(I. M. 26¢c) and skull,

11946 Young g Skull . . « Zool. Gardens, Calcutta (3-7-1881).

11972 3 Skin and skull . Do. (July, 1882).
Measurements of skulls—
Z. S. 1. Reg. Nos. l cl zw ow mw cl—md ml

7320 . . 1127 88-0 74-6 527 29-3 36-0 81-5
11944 . . 110:0 87-0 784 52-4 33:0 35-3 78-3
11972 . 131-3  106-4 84-3 60-6 36-9 43-1 92-0

Remarks.—Chasen (1940, p. 83) recognized two races of this species
on the grounds that the adults from north-east Borneo differs from
those from west Borneo :n having the cap and the nuchal stripe much
less defined, in the upper parts being much paler and more uniform, and
in the under parts being more deep and uniformly ferruginous. I find
it difficult to identify the specimens before me on the basis of these
characters.
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In the juvenile No. 11943, the crown is dark ferruginous or liver-
brown and is sharply contrasted with much paler (approaching on certain
parts to apricot buff on the other to cinnamon rufous) of the upper neck
and the back. The part of the posterior portion of the back bordering
the ‘characteristic grey rump area is cinnamon rufous. There is a slight
wash of ferruginous on the throat. In Nos. 11939 ((®) and 11945 (3),
the erown is much darker but there is no nuchal stripe. The colour
towards the foreback is redder ; and the throat is contrasted with the
breast as given by Chasen (op. cit.) in the case of the nominate race.
The adult male No. 11972 agrees more or less with the Chasen’s descrip-
tion of the nominate race except that the throat is not so well-contrasted
as stated by him and that the ‘lower back ’ is represented by a much
smaller area. There is no black tip to the tail as stated by Elliot (1913,
p. 112). The skull is notable for the absence of ridges, flattening of
nasals, low nose bridge, wide nasal aperture, and broad muzzle. The
forehead in the young is much convex but gradually gets flattened as the
age advances.

Distribution.—Borneo.

Colobus polykomas abyssinicus (Oken).

1816. Lemur abyssinicus Oken, Lehrb. d. Naturgesch, pt. 3, Sect. 2, p. 1182

(Abyssinea).
Material—
11954 Skull
12080 3 Skin Shea, Abyssinea, 1-3-1880, W.

Ganslandt.

Measurements of the skull.—1, 1136 ; ow, 511 ; mw, 30-1 ; ¢l m*, 2.83;
mi, 76-1.

Remarks.—No. 12080 is a fine specimen answering well the descrip-
tion given by Schwarz (1929, p. 593). The tail has three types of hairs:
white, black, and speckled with black and white. The black is pronoun-
ced towards the tip and the white towards the root of the tail. The
skull is provisionally assigned to this form as the distinguishing skull
characters, except the measurements, are unknown. It was labelled as
‘Colobus guereza’ which is considered to be the synonym of this form
(Elliot, 1913, p. 143). The skull of this race measured by Elliot (op. cit.,
p. 144) is, somewhat larger than the one in the collection under study.

Distribution.—Forested mountains of Abyssinia west of the Hawash
River.
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EXPLANATION OF PLATE V.

F1a. 1,~ Presbytis cristatus ? sondaicus from ¢ Amoo * island showing a ruff of longer hairs
around the head.

Fia. 2.—Upper view of the lower jaw of Presbytis senex showing abnormal number of
teeth.

Fias. 3 & 4.—Dorsal and lateral viewsof the skull of the type of Presbytis cristatus
rutledges (Anderson).
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Presbytis cristatus ? sondaicus and skull of some Colobidae



STUDIES ON PARASITES OF INDIAN FISHES.
IIT. PROTOZOA 2 (MASTIGOPHORA AND CILIOPHORA) 1!
By Yoaenpra R. TrIPATHI,
Central Inland Fisheries Reserach Station, Calcutta.

Only two species, one each of the classes Mastigophora and Ciliophora,
wz., Trypanosoma clariee Montel (1905), var. tabrachi de Mello and
Vales 1936 and Zoothamnium horat Khajuria and Pillay 1952 from Indian
fishes, have been fully described. Lingard (1904) recorded unnamed
species of Trypanosoma from Barbus carnaticus, Gobius giurir, Macrone
seenghala, Ophicephalus striatus, and Trichogaster fasciatus. Jones and
Job (1938) have also recorded Zoothamnium sp. from the mouth of
Acentrogobius neills from Madras.

During the course of my studies on the parasites of Indian freshwater
food fishes, a new species belonging to the class Mastigophora and three
new species of the class Ciliophora were found, and are described below.

The parasites were first studied in the living condition after staining
with the vital stains, methylene blue and neutral red, and then fixed in
osmic vapour or aqueous Bouin’s fluid and stained with Ehrlich’s heema-
toxylin and eosine.

Class MASTIGOPHORA
Order PROTOMANADINA Blochmann.
Family BoponipaE Butschli.
Genus Bodomonas Davis, 1947.
Bodomonas rebae, sp. nov.
(Text-fig. 1, a-c)

This flagellate parasite was found on the gills of the fry of Cirrhina
reba, C. mrigala, Labeo rohita and Catla catle (1-8-2-5 cms. long) during
August 1953. The parasite is so small that it is apt to be missed unless
examined under a high power objective with x20 or X12 eye-piece.
59 per cent of the 200 fry examined from two consignments were found
infected with this parasite. The following table shows the incidence of
infection in individual species.

Species. No. No. Per cent

examined. infected. infection.
Labeo rokita . . . . . 50 38 76
Cirrhina reba 50 45 90
C. mrigale . . . . 50 25 50
Caila catla . . 50 10 20

—

1 Published with- the permission of the Chief Research Officer, Central Inland
Fisheries Research Station, Calcutta,

[ 221 ]
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The parasite is attached by its posterior flagellum to the end of the
gill filaments.

Body long, tapering posteriorly, anterior end broad and flattenedt
Middle part of the body broadest. Protoplasm granular with refringena
granules especially in the posterior half of the body. Contractile vacuole
spherical, posterior to the elliptical blepheroplast. Cytopharynx,
small depression at the anterior end. Nucleus spherical containing
granules of chromatin which stain deeply with methylene blue. Two
flagella, the anterior small and curved, the posterior long and trailing
behind the body, serving as an anchor.

0-01

‘TexT rie. 1.—Bodomonas rebz, sp. nov. (a) & (b) Stained with neutral red in living
condition. (c) Stained with methylene blue showing nucleus, in living condition.
AC, Anterior flage'lure ; B, Blepheroplast ; CV, Contractile vacuole; G, Cyto- .
pharynx ; HT', Host-tissue ; &, Nucleus ; PC, Posterior flagellum ; RG, Refringent
granule ; ¥C, Vacuole.

The anterior part of the body wriggles vigorously when attached to
the host tissue, gyrating with the anterior end forward,
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The effect of this parasite is masked as it is always in association with
Trichodina indsca, sp. nov. or Scyphidia pyriformis, sp. nov. (see page
223).

Reproductive stages were not observed.

TEXT-FI16. 2(a).—Nyctotherus pangasi, sp. nov. (b) & (¢c) Scyphidia pyriformis, sp. nove
CV, Contractile vacuole; CY, Cytopyge ; DVC, Duct of contractile vacuole ;
FV, Food vacuole; &, Cytopharynx ; MI, Micronucleus ; M¥N, Macronucleus ;
MY, Myonemes ; P, Peristome ; RC, Rectum ; 8, Scopula ; ¥V, Velum ; VC, Vacuole
V8, Vestibule.

Measuremenis.*—Length (inctuding the posterior flagellum) 15-0-18-0 ;
breadth, 4-5-6-0 ; anterior flagellum, 5-0-6:0 ; contractile vacuole, 1-5-2°

* All measurements are in miorons.
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Remarks.—The only other spevies of the genus is B. concava Davis,
1947, found on the gills of Pomoxis annularis, P. sparoides, and Lepomais
macrochirus in the U. 8. A. These two species differ in the shape and
size of the blepharoplast which in B. rebe is elliptical and smaller than
in B. concava.

Class CILIOPHORA
Order SPIROTRICHA Butschli.
Family SeirostomIpAE Khal.
Genus Nyctotherus Leidy.
Nyctotherus pangasia, sp. nov.

(Tex-fig. 2a)

This ciliate parasite was found in the intestine of Pangasius pangasius
from the river Ganga at Buxar in January 1953 and from the river Cauvery
at Mettur Dam in June 1953. The infected fishes were 41-3—60-9 cms.
long. Smaller specimens 16-8-30-5 cms. long bought from the local fish
market were free from the infection. Although infection' was heavy no
pathological effects were observed on the intestinal wall.

Body oval to round, Peristome reaching to middle of body, its outer
margin lined with long stiff cilia. Cytopharynx arched, nearly one-fifth
as long as body and extending posteriorly beyond the middle of body.
A long thin cytogut visible in some specimens between the cytopharynx
and the rectum. Cytopyge at the posterior end 3 /the body. Spherical
contractile vacuole lateral to rectum. Protoplasm granular. Pre-
nuclear part of body dark brown due to glycogen granules. Macro-
nucleus elliptical to oval, granularin texture. Micronulceus embedded
in or just posterior to the macronucleus.

Measurements.—Length, 150-8-262-2; breadth, 114-197-6; length
of cytopharynx, 38-0.

Remarks.—Bhatia (1936) has given a key to nine species of Nycto-
therus from Anuran and invertebrate hosts from India. The present
species is the first record of Nyctotherus from an Indian fish. It is
characterised by the ovoid body, the cytopharynx reaching beyond the
middle of the body, and nearly a quarter of the body width in length.
In these characters it resembles N Zkemps Ghose, and N. cordiformis
(Ehrb.) but all the three species differ from one another in the shape of
the nucleus and the curvature of the cytopharynx.

Recently Sandon (1950) has recorded without description some Opa-
linids, Balantidiwm and Nyctotherus from the Nile fishes belonging to
the families Siluridee, Mochocidee and Citharinide. He did not find
any relation between the feeding habit and the infection in these fishes.
Pangasius pangasius feeds on Lamellibranch and Gastropod molluscus
from the bottom of the river. Other Siluroids and Carps examined from
these sources were free from the infection, therefore it is not possible
to make any general comment on the relationships between the food and
feeding habits and parasitisation of these fishes. However, it may be
noted that only large-sized P. pangasius are infected.
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Order PERITRICHA Stein.
Family URCEOLARIDAE Stein.
Genus Trichodina Ehrenberg.
Trichodina indica, sp. nov.

(Tex-fig. 3, a-c)

This is the commonest Ciliate parasite infecting the pond fishes and

their fry and fingerlings. The following table gives the incidence of
infection.

Species, No. No. Per cent
examined.  infected. infection.
1. Labeo rokita . . 2,000 1,828 91-¢
2. Labeo calbasu . . . 40 5 12-5
3. Cirrkina mrigala . . . 2,000 1,453 76-5
4. Cirrking reba . 1,500 840 56-0
5. Calla catla . 2,000 937 46-85
6. Amblypharyngodor mola 20 4 20-0
7. Chela bacaila . . . 10 1 10-0
8. Ophicephalus gachua . 9 2 22:22
9. 0. punctatus . . 15 6 40-0
10. Ambassis nama . 10 3 33-33
11, A. ranga . 10 4 400

The percentage of infection in the last six species (nos. 6-11), though
low and erratic, varies between 10-40. Amongst the carp fry and finger-
lings the intensity of infection was generally high, being highest in L.
rohita.

Body semicircular or sub-spherical in side view and circular in anterior
view. Anterior end arched, surrounded by the oral ciliary groove which
makes one anti-clockwise turn and then descends obliquely to form the
vestibulum. Inner and outer margins of groove lined with cilia. Outer
ciliary ring continued into the vestibule, posterior part of which is non-
ciliated and forms the gut. Food vacuoles arise first near the gut and
then move away towards the periphery. Contractile vacuole in anterior
half of the body opening in the vestibule by a small duct. It pulsates
every 4 or 5 seconds.

Aboral end with skeletal ring consisting of an outer striated ring and
an inner denticulate ring, the latter consisting of 20-22 cone-shaped denti-
cles, fitting into one another to form an interlocking ring. Each denticle
with an outer winged hook and an inner ray. Striated ring formed by
striee sligtly thicker at the outer end and 7-9 strie to each denticle.
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Aboral ciliary ring outer to the skeletal ring, formed by long cilia fused
at their base to form a small membranelle velum, a thin protoplasmic
pellicle variable in shape, outer to the aboral ciliary ring.

Macronucleous horse-shoe shaped, thicker in the centre and slightly
tapering at the open ends. Micronucleus elliptical and outer to macro-
nucleus.

(o

ey
0-02

Tex1-F16. 3.—Trichoding indica, sp. nov. (a) Aboral side. (b) Oral side. (c) Side view ;
C, Aboral cilia ; CV, Contractile vacuole ; D, Denticle ; DH, Denticle-hook ;
FV, Food-vacuole; MI, Micronucleus; MN, Macronucleus; 02, Oral cilia;
0@, Oral groove ; R, Denticle ray ; ST, Striated ring ; ¥V, Velum ; V.S, Vestibule,

Reproduction by binary fission as in other species of the genus.
Fission ismore frequent during July to September (temp. 25-32°C.),
decreasing during winter when the temperature falls below 20°C. Exa-
mination of individuals on two occasions during July and August 1952
showed that 30 percent and 27 per cent of the population consisted of
daughter individuals.

The parasite attatches itself to the tissue of the host by the aboral
end. By an upward movement of the skeletal ring a slight vacuum is
created between its body and the host tissue, thus ensuring firm fixation,
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The parasite moves freely now and then on the body of the host or is
sometimes found swimming about in the water as part of the plankton.
When the host dies the parasite attaches itself to another host. It feeds
on the desquamated epithelial cells and bacteria.

Measurements.—Total diameter, 21-9-28-4 ; height, 18-25-20-07 ; dia-
meter of striated ring, 18-25-20-07 ; diameter of denticulate ring, 7-3-
11'9'.

Remarks.—There are 39 species of Trichodina including the present,
eight of which belong to the sub-genus Cyclochwmta. The present new
species belongs to the sub-genus T'richoding and differs from all the other
species of this sub-genus in the size of the body and the number of its
denticles.

Family ScypaIDIDAE Khal.

Genus Seyphidia Dujardin.

Scyphidia pyriformis, sp. nov.
(Text-fig. 2, b & ¢)

This parasite was first observed infecting the fry of L. rokita (2-5-3-8
cms. long) on 26-viii-1952 in a nursery pond at Serampore (W. Bengal).
‘The fry of other carps, t.e., C. catla, Cirrhina mrigala and C. reba wert
not infected in this lot. The parasite was usually present on the skin,
but sometimes more were present on the fins than on the gills. The
infected fishes were weak and sluggish. These fry were kept in tap water
for eight hours and then despatched by air, in sealed oxygen tin carriers
to Jorhat (Assam) where, on arrival, the mortality was only two per cent.
Subsequently this parasite has been found on fry and fingerlings of
catla, mrigala and baia (local name for C. reba.). The following table
gives the incidence of infection on carp fry for the year 1952-53.

No. No. Per cent
Species. examined. infected. infection,
Labeo rohita 1,200 743 61-91
Cirrhina mrigala 756 339 43-51
C. reba 946 10 1-05
Calla catla 800 3 0-3756

Body urn-shaped or conical, anterior end round, posterior end elon-
gate and truncate with broad frill-like ¢scopula’ for attatchment,
Single row of cilia girdling the middle of body. Peristome arched, with
ciliated circular oral groove which descends obliquely to form vestibule,
Velum covers the peristome completely in contracted forms. Con-
tractile vacuole in the anterior part of body, pulsates every 3 or 4 seconds
and is connected with vestibule by a small duct. Vestibule sigmoid,
reaching to near the macronucleus. Food vacuoles contain desquamated
epithelial cells from epidermis of the host. Macronucleus pyriform,
pointing posteriorly. Micronucleus spherical, anterior to macronucleus.
Protoplasm granular. Posterior part of body contractile due to pre-
sence of myonemes in protoplasm.
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Reproduction by binary fission as in other peritrichous ciliates.
In one specimen in a stage prior to fission, the macronucleus was divided
into two, and the micronucleus into four.

The parasite attaches itself by the scopula to the host-tissue, but
does not move as freely in the water as species of T'richodina.

Measurements.—Length, 38-5-46-9 ; breadth, 18-0-20-36 ; oral cilia,
7-8 long ; contractile vacuole, 5-0-6-0 in diameter ; macronucleus length,
89 ; scopula breadth, 6-0-9-0.

Remarks.—The posterior elongation of the body puts the species in
the sub-genus Scyphidia. The pyriform nucleus, the two rings of cilia
on the body and the arched peristome are the characteristic features of
this species. In the shape of the nucleus it resembles 8. micropters
Surber, but the latter species lacks the middle ring of cilia. 8. py-
riformss differs from the other two Indian species S(S). endica Bhatia and
8. (Gerda) purniensis Ghose, in the shape of the nucleus and the peristome.
Hirshfield (1949) has given the size and other characters of 23 species of
Scyphidia. The present is the twenty-fourth species known, and the
third to be described from India.

Di1scussION.

From the foregoing, it would seem clear that the fry of major carps
are more susceptible to infection by T' indica than by 8. pyriformis
or B. rebe. The incidence and intensity of infection is higher in .
rohita than in other carps. This may be due to the biochemical properties
of its mucus which forms the microhabitat for the parasite. The gills
of fry below 1-8 cms. in length are not infected with any of the above
parasites, though they may be present on the body surface. The
density of population of the parasites specially of T' indica is higher
between July and August (temp. 25°-32°C.) when the rate of its binary
fission is also higher. Nigrelli and Atz (1943) also report higher rate of
reproduction in Trickodina sp. from Spheroides maculatus between
July to September when the temperature was 70°F. (23-756°C.).

As transmission of parasites from one fish to anotheris due to proxi-
mity, the chances of infection are greaterin crowded ponds. The
higher incidence of T'richoding infectionis probably due to its freer
'movement in the water which enables the species to infect a larger num-
ber of fishes. Theintensity of parasitisation on fry obtained from the
riveris less than on those from the ponds. A similar observation was
made by the present author for those obtained from the river Ganga at
Futwah (Bihar) in July 1951.

The presence of these parasitcs on the body and the gills, causes
irritation, resulting in hyper-secretion of the mucus. In the case of
gills, the effective respiratory area is decreased and the fish cannot
breathe properly. It has been observed that in the ponds where mortality
of fish is due to deficiency of oxygen, such infected fishes are the first
to succumb. In the case of the heavy infection on the body, the free
movements of the fins are hampered by the excess of mucous secretion,
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anid the fish consequently become sluggish and emaciated. Up to now,
1o case of mass mortality of fish in ponds, due to excessive infection by
these parasites, has been recorded. But when such fishes are kept in the
aquaria or in small earthen vessels (handis) some mortality has been
observed. Nigrelli (1943) reports that T'. spheroides and T'. halli were
responsible for 10 per cent, 4 per cent, and 12 per cent of death of fish in
New York aquarium during 1939, 1940 and 1941 respectively. The
focus of infection in the above cases was Spheroides maculatus and he
suggests that fishes should not be haphazardly introduced in the aquaria,
It is a well known fact that fishes and their parasites in a state of nature
establish a physiological balance which is normal to them. Parasites
introduced into new areas may infect new hosts with greater intensity,
resulting in greater harm to them than to the accustomed hosts. It is
therefore advisable to exercise due care to introduce only parasite-
free fishes from one part of India to another. The introduction of
exotic fishes into India is fraught with even more danger of new infection
by parasites from other countries.

CONTROL.

The three species of ectoparasites are killed in 5 to 10 minutes in 2-3
per cent salt solution. The time and concentration may be varied
depending on the physical condition of the fish and the intensity of
infection. In some cases, more than one treatment in a saline bath may
be necessary. Davis (1947) has suggested the use of 3 per cent salt
solution or 1: 500 acetic acid solution, or 1 : 4000 formalin (40 per cent)
solution. The two latter chemicals have been tried with success in the
laboratory in proportions as follow: 1:1000 acstic acid solution, and
1:5000 to 1:6000 formalin solution. A salt batb is usually preferred
and recommended for field use under Indian eonditions oxn account of its
low cost and ease of application, particularly when handling sick fry.

SUMMARY.

Nyciotherus pungas, sp. nov. is described from the intestine of Pan-
gasius pangasius. Trichodina indica, sp. nov., Scyphidia pyriformas,
sp. nov., and Bodomonas rebe, sp. nov., are described from the gills and
skin of fry and fingerlings of Indian ma,]or carps. Their pathological
effects and methods of control are also given.
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INTRODUCTION.

In the course of the examination of Indian marine and estuarine
food fishes for parasites, the following species of Monogenea of the family
Microcotylidae were collected from the gills, and are described in this
paper. The incidence of infoction is given in Table I.

TasLE I.

Host. No. ex- No. infec- Parasite. Place.
amined. ted.

Chirocentrus dorab . 6 4 Megamicrocotyle chirocen- Puri,
trus, Gen. ef sp. nov.

Chorinemus tala 1 1 Diplasiocotyle chorinems, Mahanadi estu-
sp. nov. ary.

Cybium guttatum 4 2 Thoracocotyle ovale, Puri.
Sp. nov.

9 » 4 8 Lithidiocotyle secundus, Puri,

Sp. nov,

Pama pama . . 48 30 Microcotyle pamae, sp. Chilka lake
nov. and Hoogly.

Polynemus indicus 6 3 Microcotyle polynemt Chilka lake,
MacCallum 1917. Hoogly and

Mahanadi.

P, tetradactylum 30 9 ’ ”» ’

Stromateus cinereus . 6 3 Bicotyle stromatea, Gen. Puri,
et sp. nov.

*Published with the permission of the Chief Research Officer Central Inland Flsheries
Research Station,
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The parasites were fixed in Bouin’s fluid c¢r Bouin-Duboseq fluid
under pressure of cover slip and stained with Ebrlich’s haematoxylin,
which gave satisfactory results. Those on the gills of Ckorinemus tala
were picked from specimens of fish preserved in 5 per cent formalin in the
field and examined in the laboratory after washing and staining as above,
but the fixation was not satisfactory.

SYSTEMATIC ACCOUNT OF THE SPECIES.
Sub-family M icrocoryLinAE Monticelli, 1892,
Genus Microcotyle van Beneden & Hesse, 1863.

Microcotyle pamae, sp. nov.
(Text-Fig. 1, af.)

Body leng, anterior end truncate, maximum breadth in the ovarian
region (text-fig. 1a). Haptor long and tapering posteriorly. Clamps
unequal in number on the two sides, 28-54 on one side and 34-64 on
the other. Two larval specimens with two pairs of anchors have 7
and 22 pairs of clamps respectively. Ventral surface of the clamp
capsule with 6-7 thin striae on either side of the middle piece.

Anterior suckers septate and oval. Pharynx spherical. Oesopbagus

long and thin, bifurcating into intestinal crura in front of the genital

ore. In some specimens the oescphagus was red, presumably due
to the blood of the host on which the parasite had fed.

Testes 8-11, globular to oval in shape. Vas deferens long, stout
and sinuous, and opening into the spiny genital atrium. Spines long
and curved forming a coronet with another circlet of 15-20 smaller spines
at their base. Ovary convoluted. Germiduct starts at its posterior.
end where vitelline duct also joins it. -Genito-intestinal canal present.
Uterus long with one oval egg, having a spathulate appendage at its
posterior end. Vagina opening midway between the ovary and the
anterior end of body, armed with a circlet of recurved spines surrounded
by muscle fibres. Vitellaria follicular and lateral; they extend,
from the genital pore to the middle of the haptor.

Measurements.*-—Total length, 2-17-5:06 ; breadth, 0-116-0-40,
haptor, length 0-26-1-9 ; clamp, width 0-038-0-041 ; anchors, length
inner pair 0:045-0:0563, outer pair, 0-:041 ; anterior sucker, 0-038-0-041 x
0-038-0-066 ; pharynx, 0-03-0-034 X .0-038-0-045 ; cirrus-spine, length
¢-038 and 0-015 ; genital atrium diameter, 0-054-0-06 ; vagina diameter
0-038-0-044 ; testis, 0:05x0-07 ; egg, 0-087-0-1% 0:152-0-18, egg filament,
length 0-07.

Remarks.—This species differs from M. archosargi, M. canthart
M. labracis, and M. polymems in having an unequal number of clamps
on the two sides of the haptor. All these species belong to the sub-
genus Bispina (see page 242).

*All measurements in this paper are in millimeters,



1954.] Y. R. TriraTHI: Parasites of Fishes : Trematodas 233

Microcotyle polynemi MacCallum, 1917.

This species was obtained from the gills of Polynemus indicus and
P. tetradactylum, obtained from the estuaries of the Matla, Hoogly
and Mahanadi rivers, and Chilka lake; but not in specimens of these fish
from the sea at Puri. Not n:ore than five specimens were ohtained from
a single fish, waich showed very low frequency of infection as seen in
Table I. MacCallum (1917) first described tnis species from thae gills of
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Text-fig. 1.—Microcotyle pamae, sp, nov. . '
(a) Complete worm, (b) Larval form, (c) Anchors of the larva, (d) Cirrus spine,
(¢) Clamp, (f) Egg.

Text-fig. 1.—Megamicrocotyle chirocentrus, gen. el. Sp. novs,
(9) Complete worm, (k) Cirrus, (j) Smaller clamp, (k) Larger clamp.

Polynemus auratus from Batavia.—The present record shows a new
host species of the same genus for this parastite, and also extends its
geographical distribution. 1o

A
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Measurements of the specimens sre given below, MacCallum’s data
are given in parenthesis.

AS

Oy
2
e * K .y
e
e,
DY T

® qoev vy
o *% a0
0 05

g AV LAY
S bl

)
.@

O Y58
20 eslon’ e 202

* ;_:u.:.'.

)

Text-fig. 2.—~Diplasiocotyle chorinems, sp. nov.
(@) Complete worm, (b) Cirrus spines, (¢) Larger clamps, (d) Smaller clamp, (¢) Egg.

Text-fig. 2.—Lithidiocotyle secundus, sp. nov.
(f) Complete worm, (g) Clamp, (h) Anchor.
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Length, 4-9-6:6 (10-0) ; breadth, 0-43-0-45 (1-0) ; haptor length 1-5-
2:8 ; clamp, 0-045 X 0-053, 62-60 pairs; anterior sucker 0-087-
0-116 X 0-043-0-048 ; pharynx diameter 0-03-0-043 ; cirrus spine length
0:079 ; testis diameter 0-082, 38-50 follicles.

Pathology and  breeding.—The two species of Microcotyle dealt
with above were found in small numbers, not exceeding five, and attached
to and between the gill filaments. They feed on the blood of the fish
as seen in M. pamae, but in no case was there any deterioration in the
size or distortion in the form of the gill or any other pathological effect.
It is probable, however, that the parasite may increase in number
very rapidly if kept in confined waters, to the extent of proving fatal
to the fish especially in marine aquaria as reported by Brown (1929),
MacCallum (1915, 1918), Nigrelli (1940) and Sproston (1946). No
control methods have so far been tried.

The parasites collected in February and March in the river Hoogly
were with eggs when the temperature of the water varied between

22-29°C. In M. polynems there were 4-6 eggs in tne uterus in the month
of April,

Genus Diplasiocoyle Sanders, 1944.
Diplasiocotyle chorinemi, sp. nov.
(Text-Fig. 2, a-e.)

Parasite very iong, haptor relatively wider apd nearly 2-3 times the
length of the main part of the body. Anterior end rounded with two
semi-lunar suckers at the sides. 32-41 pairs of clamps of which the
posterior 6-10 pairs are smaller in size than the anterior ones. Ratio
of width of larger to smaller clamps nearly 2-5 : 1. Anchors absent.
Anterior suckers spherical. Pharynx oval. Oesophagus short.

Testes 12-16 in number, oval to irregular in shape, situatedin the
posterior part of the body, extending a little in the haptoral region.
Vas deferens stout and sinuous. Genital atrium spinous with two
long central spines around waich are circles of curved spines. Anterior
spines smaller. Ovary convoluted. Vagina unarmed, with muscular
dorsal opening. Eggs oval with long coiled filament at the posterior
end. Vitellaria follicular extending from the vaginal pore to the end of
the haptor.

Measurements.—Total length, 4-7-10-0 ; width, 0-45-0-48 ; haptor
2:46-6:65x 0-58-0-81 ; clamp width, larger pair 0-087-0-106, smaller
pair 0-034-0-038 ; anterior sucker, 0-022x 0-022 ; pharynx, 0-0622-0-034
X 0:034-0-041 ; testis, 0-638 x0-057-0-064 ; cirrus spines: long
spine 0-095-0-115, smaller spine ¢-62-0-03 ; egg, 0:114-0-125X0-076-
0-106 ; egg filament, 0-136-0-152.

Remarks.—This species resembles D. centrodonti (Brown) and D. sargs
(Parona & Perugia) only in the ratio of the width of the clamp, but they
differ in other respects. (See Table II.) The small suckers at the anterior
end, the very long haptor and the spines of the genital atrium, differen-
tiate the new species from all the other known species of the genus
Diplasiocotyle.
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Genus Bicotyle Gen. nov.
Bicotyle stromatea, sp. nov.
(Text-Figs. 3, a-f.)

Body fusiform, anterior quarter of the body long and thin. Haptor
triangular, nearly a third of the total length. Two rows of clamps
unequal in size and number. Large clamps 10-17 in number on the
left side. Anterior clamps bigger than posterior clamps in this row.
Smaller clamps 35-40 in number on the right side. Clamps microcoty-
lid in structure.

Anterior suckers spherical, aseptate, on either side of oval muscular
pharynx. Oesophagus long and thin bifurcating into intestinal crura
in frons of genital atrium. Caeca having dark pigment granules. Vite-
llaria follicular, extending from vaginal pore to the end of haptor.

Testes spherical, many, post ovarial, extending into the haptor.
Vas deferens long, thin and sinuous. Genital atrium armed with 12-15
spines, with curved tips, arising from 4 circular muscular cushion. Ovary
long and convoluted, pointing posteriorly. The common vitelline
duct and the germi duct join to form the ootype, from which the long
uterus proceeds anteriorly. Genito-irtestinal canal present. KEggs
fusiform, and filamented at both poles. Vaginal opening dorsal, behind
the genital pore. Its terminal part surrounded by four long corrugated
cuticular plates which give a crinkled appearance tc the opening which
is surrounded by muscles.

Measurements.—Total length, 6-85-7-84 ; breadth, 1-01-1-96 ; haptor,
2:61-3-26 X 1-63-1-96 ; anterior sucker, 0-041-0-045 ; pharynx, 0-09-
0-1 X 0-152-0-188 ; clamps, left side, anterior 0-174-0-21 % (-217-0-29,
posterior 0-087 % 0-087, right side 0:027x0-116 ; testicular mass, 2-04-
2-28x1-06 ; cirrus spine, 0:017X0:002 ; vaginal opening, diameter,
0-038.

Generic diagnosis.—Microcotylinae, clamps on either side of the
haptor unequal in size and number; genital pore armed with 12-15

spines ; vagina armed or unarmed ; testes and vitellaria extending
into the haptor ; ovary convoluted.

Type species.—B. stromatea, sp. nov. other species B. reticulaia (Goto)
Genas Megamicrocotyle Gen. ncv.
Megamicrocotyle chirccentrus, sp. nov.
(Text-Fig. 1, g-k.)

Body long, anterior end truncate, posteriorly thinner to broaden
again at the beginning of the haptor, and tapering at the posterior end.
Auchors absent. Clamps unequal in size and number on the two sides.
Bigger clamps pedunculate, 26-36 in number ; pedunclss in the anterior
one-third of the haptor longer than in the posterior part. Clamps
typically microcotylid in structure. Smaller clamps sessile, 43-56
in number with their lateral bars more rounded.
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Anterior suckers spherical and muscular. Pharynx spherical, situated
between the two suckers. Gland cells preseat near the anterior end of the -
body. Oesophagus small dividing into two long intestinal crura,
extending into the haptor.

Testes globular, 40-58 in number, arranged in three to four longi-
tudinal rows. Vas deferens long and straight, opening in the genital
atrium. Base of the atrium with two hooks, and the distal end with
four cuticular triangular structures undulated on the inner margin.
Genital pore circular. Ovarv long, recurved and tapering at the
posteriorend. Germiduct anteriorly curved and joining with the common
vitelline duct. Vagina small, unarmed, surrounded by circular muscle
fibres, and opening dorsally lateral to the ovary. Receptaculum seminis
small and spherical. Eggs elliptical, drawn into filaments at both poles.
Vitellaria extending from the cirrus to the haptor.

Measurements.—Total length, 2-05-2-4 ; breadth, 0-11-0-145 ; haptor
0-065-1-04 X 0-33 ; pharynx, diameter 0-019 ; anterior sucker, diameter
0-019 ; clamps, large 0-:03-0-034 X 0-038-0-041, small 0-0076:x 0-015-0-019
genital atrial hook, 0-022 long ; egg, 0-10X0-076 ; egg filament, 0-114,

Generic diagnosis.—Microcotylinae, with two types of clamps, one
larger and pedunculate on right side, and the other small and sessile on
the left side. Basic structure of the clamp microcotylid in type. Genital
atrium with two curved hooks and four triangular undulated plates.
Testes spherical, 40-58 in number. Ovary convoluted. Vagina unarmed.
situated in the ovarian region. Anterior suckers spherical. Anchors
absent.

Type species M. chirocentrus, sp. nov. (only species).
Sub-family : Gasrrocorrrivae Sproston, 1946.
Genus Thoracocotyle MacCallum, 1913.
Thoracocotyle ovale, sp. nov.
(Text-Fig. 3, g, h & j.)

Body oval, anterior portion cylindrical. Haptor elliptical with
16-19 pairs of clamps extending up to the ovary. Two pairs of sickle
shaped anchors at the posterior end, the anterior pair being the longer.
Circular anterior suckers with oval pharynx behind then:. Oesophagus
long, bifurcating into two intestinal crura a little behind the genital
opening. 13-20 pairs of clamps, consisting of a longer dorsal and a more
curved ventral pair of lateral arcuate bars. Middle-piec: anchor shaped.
Ventral wall of clamp capsule with 7-8 pairs of curved thickenings,
The middle pairs of clamps being bigger than anterior or posterior pairs,

Testes spherical, inter-crural and numerous. Vas duierens long
and sinuous, opening into the pyriform muscular cirrus. Genital
opening cuticularized. Ovary long and curved, tapering posteriorly
at its junction with the common vitelline duct. Uterus long and straight-
with 3-8 fusiform filamented eggs. Vaginal opening muscular and



238 Records of the Indian Museum [ Vol. 52,

anterior to the ovary. Receptaculum seminis oval, on the outer side
of the anterior part of the ovary. Vitellaria extra-crural and not ex-
tending into the haptor.

Measurements.—Total length, 2-47-4-45 ; breadth, 0-43-2-03 ; haptor
length, 1-26-3-19 ; clamps, anterior and posterior pairs, width 0-072-
0-095, middle pair width 0-114-0-145 ; anchors length, anterior pair 0-022,
posterior pair 0:015 ; anterior sucker, diameter 0-03-0-041 ; pharynx,
0-026-0-038 X 0-038-0-057 ; testis diamcter, 0-072-0-145 ; receptaculum
seminis, 0-116-0-145'x 0217 ; cirrus, length 0-038 ; egg, 0:112x0-045
egg filament, 0-19 and 0-133.
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Text-fig. 3.—Bicotyle stromatetr, gen. et. Sp. nov.

(¢) Complete worm, (b) Vagina, side view, (c) Cirrus, (d) Cirrus hook, (¢) Smaller clamp,
(f) Larger clamp.

Text-fig. 3.—T horacocotyle ovale sp. nov.

(9) Complete worm (%) Clamp, (j) Anchors.

Remarks.—This species resembles T' crocea MacCallum, 1913 in the
number and structure of the clamps, but differs in the position of the
genital organs. The haptor extends anteriorly beyond the ovary in
T crocea, but in the new species it ends at the middle of the ovary.
From T. coryphaenae Yamaguti, 1938, it differs in the number of clamps,
testes and the shape of the body. 7. paradoxina Meserve, 1938 has
only 28 pairs of clamps and the haptor is laterally extended.

Four species of T'horacocotyle are now known including the one des-
cribed here.
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Genus Lithidiocotyle Sproston, 1946.
Lithidiocotyle secundus, sp. nov.
(Text-Fig. 2, f-h.)

Body of parasite long and thin, tapering at both ends, greatest width
being in the ovarian region. Haptor about one third of the total
length with 50-565 pairs of pedunculated clamps, and a pair of clamps
at the posterior end. Clamp with two pairs of lateral curved bars and
a middle piece in addition to four accessory bars, two of which are oblique
and the other two vertical. Sixrib-like thickenings between the middle-
piece and the outer bars, which are present on one side only.

Anterior suckers oval and bilocular. Pharynx small and oval.
‘Oesophagus bifurcating into intestinal crura in front of the cirrus. Crura
without caeca, extending into haptor.

Testes, 48-60 spherical masses situated in the posterior half of the
body without extending into haptor. Vas deferens long and sinuous,
opening at the base of spiny eversible cirrus. Cirrus spines numerous,
long and curved at the tip. Ovary curved and lateral with, oval recep-
taculum seminis behind it. Ootype posterior to ovary. Uteruslong and
dorsal to vas deferens. Vaginal opening oval surrounded by circular
muscle fibres, lateral or central in position. Vitelline follicles lateral,
extending from behind the cirrus to the beginning of the haptor.

Measurements.—Total length, 2-175-3-963 ; breadth, 0-145-0-377 ;
haptor, 0-899-1-711 x 0-145-0-29 ; clamp, 0-06 X 0-03-0-038 ; anchor,
total length (-03-0-041, root 0-019, point 0-007-0-011 ; anterior sucker,
0:034-0:038 X 0-019-0-026 ; pharynx, 0:034-0-038 x 0-038 ; testis, 0-057-
0-068x0-053-0-076 ; ovary, 0-21x0-07 ; cirrus, 0-114-0-152x0-03 ;
cirrus spine, 0-022 long ; vagina, 0-045-0-083x0-03-0-07 ; vagina from
anterior end, 0:507-1-16.

Remarks.—This species differs from L. acanthophallus (MacCallum
& MacCallum, 1913), the only other species of the genus, in the structure
of the accessory piece of the clamp, the presence of anchors on the haptor,
and in the smaller size of the body and the oral sucker.

Taxonomic PosiTioN oF THE (GENERA

The family Microcotylidae was created by Taschenberg(1879) to
include Microcotyle, Azine, Aspidogaster and Cotylapsis. Monticelli
(1892) divided the fa.nily into Microcotylinae for Microcotyle, and Axiniae
for Azine, Pseudaxine and Gastrocotyle. Price (1943) placed Gastrocotyle
in a new fanily Gastrocotylidae, and included it along with
Microcotylidae in the super-family Diclidophoroidea. Sproston (1946)
teduced Gastrocotylidae to sub-family status in Microcotylidae and
placed Azine and its allies under Micocotylinae.

The sub-family Microcotylinae is here confined only to these genera
in which the haptor is bilaterally symmetrical or asymmetrical and the
morphological posterior end is at the posterior end of the body.
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Azine, Hetraxine and Axinoides are placed in the sub-family Axininae
Monticelli, 1892 which is revived here because of the morphological
differences between the haptors of Microcotyle and Awine.

Sproston (1946) included the following genera in the sub-family
Microcotylinae (besides the three genera now placed in Azininae)—
Pyragraphorus, Cemocotyle, Microcotyle, Gotocotyla, and Lintaxine. Micro-
cotyloides, Gonoplasius and Diplasiocotyle were placed as addenda to
Mucrocotyle. 1 have now added two new genera Bicotyle and Mega-
miacrocotyle. The inter-relationship of these genera is discussed, and
a key for their identification is given below.

Pyragraphorus Sproston, 1946 and Cemocotyle Sproston, 1946 have
some clamps modified in which the sclerites are elongated, and not
curved as in other genera. Gonoplasius Sanders, 1944 is made syno-
nymus with Microcotyle, because the former differs from the latter only
in possessing the gland cells in the buccal region, a character which is
not of any generic importance. Gotocotyla Ishi, 1936 retains anchois
in the adult stags. Muicrocotyloides Fuji, 1944 is characterised by the
presence of prostatic bulb in connection with the male genitalia.

In the above genera the haptor is bilaterally symmetrical and the
clamps are of the same size. Diplasiocotyle Sanders, 1944 is similar to
Mucrocotyle in all characters except that the clamps decrease
or increase in size antero-posteriorly. Microcotyle centrodonti, M.
sargi and M. sebasiis have the anterior pair of clamps bigger than the
posterior pair as in Diplasiocotyle johnstons Sanders. In M. macroura
and M. trachini the median pair of clamps are bigger than the anterior
or the posterior pairs. Because of the similarity of the haptor of these
species of Microcotyle to Diplasiocotyle they are transferred to the latter
genus. The number and size of the clamps and the nature of the genital
atrium and the vagina are given in Table II,

TaBLE II.
Width of
Genital No. of clamps Ratio of
Species. atrium.  Vagina. clamps. in mi- clamp.
crons size.
D. centrodont; (Brown, 1929) unarmed unarmed 63—80 80 & 30 2:6
D. chorinemi sp. nov. armed unarmed 32—42 87—95& 25
34—38
D. johnstons (Sanders, 1944)  armed unarmed 8—10 375—425 17-48
& 25
D. macroura (MacCallum & wunarmed unarmed 26 120,330 85
MacCallum, 1913). 40
D. sargi (Par. & Per., 1889) armed armed 60—70 78 & 28 2.7
D. sebastis (Goto, 1894) armed unarmed 29—31 128 & 68 1-8
D, trachini (Par. & Per.1889) unarmed unarmed 8—10 126 & 42 3-0

In Bicotyle the haptor is symmetrical but the clamps on the two sides
are unequal in number and size, due to their unequal growth-potentials.
Microcotyle reticulata Goto, 1894, found on Stromateus argentius in Japan,
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is also transferred to this genus. It has 23 clamps on one side and 42
clamps on the other side, but the vagina is unarmed. Now there are
two species under Bicotyle which differ from one another in the size and
number of their clamps.

The asymmetry in the growth of the clamps as seen in Bicotyle goes
a step further in Megamicrocotyle, where the haptor is also asymmetrical,
and the vagina is situated near the ovary, unlike the other genera, in
which it is near the genital atrium.

Lintazine Sproston, 1946, is not recognised here and is placed as
gen. tng. in Microcotylinae.

Microcotyle is now left with only those species in which the clamps
are equal in size. In only seven species is the number of clamps on the
two sides unequal. They are, M. carangis (syn. Gonoplasius carangis
Sanders), M. caudata, M. heteracantha, M. pamae, M. sciaenae, M. scorpis
and M. seriola. All the species of Microcotyle are divided into sub-
genera based on the characters of the cirrus and vagina. Eighteen
species could not be included in these sub-genera because of inadequate
descriptions.

I. Microcotyle sub-genus nov.—Cirrus armed, vagina unarmed.
It includes the following species :—

M. aigoi Ishii & Sawada, 1938. M. heteracantha Manter, 1938,

M. angelichthys MacCallum, 1913, M, hiatulae Goto, 1899.

M. a. townsend: MacCallum, 1916. M. inada Ishii & Sawada, 1938.
M, bassensis Murray, 1931. M. longicauda Goto, 1899.
M. branchiostegi Yamaguti, 1937. M. mormyri Lorenz, 1878.
M, caudaia Goto, 1894. M. mouwoi Ishii & Sawada, 1938.

M. centropristes MacCallum, 1915. M. mugilis Vogt, 1878.

M. cephalus Azim, 1937,
M. cepolae Yamaguti, 1937.
M, chiri Goto, 1894.

M. pomacanthi MacCallum, 1915,
M. pomatomi Goto, 1899.
M. poronoti MacCallum, 1915,

M, chrysopkryi van Beneden & Hesse, 1863. M. priacanthi Meserve, 1938,
M. ditrematis Yamaguti, 1940. M. salpae Par. & Per., 1890.
M. d/onavani van Beneden & Hesse, 1863. M. sciaenae Goto, 1894.

M. elegans Goto, 1894, M. spinicirrus MacCallum, 1918,
M. eriensis Bengham & Hunter, 1936. M. stenotomi Goto, 1899.

M. erythrin: van Beneden & Hesse, 1863. M. suzuki Ishii & Sawada, 1938.
M. furcata Linton, 1940. M. tanago Yamaguti, 1940.
M. fusiformis Goto, 1894. M. toba Ishii & Sawada, 1938.
M. gotoi Yamaguti 1934. M. truncata Goto, 1894.

M. victoriae Woolcock, 1936.
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I1. Bispina sub-genus nov.—Cirrus and vagina armed.
It includes tne following species :(—
M. archosargi MacCallum, 1913. M. polynem: MacCallum, 1917,
M. canthari van Beneden & Hesse, 1863. M. pamae sp. nov.

M. labracis van Beneden & Hesse, 1863.

III. Vaginaespina sub-genus nov.—Cirrus unarmed, vagina armed.

It includes the fcllowing species :—
M. alcedinis Par. & Per., 1890. M. ichimidai Ishii & Sawada, 1938.

M. baumt Sprehn, 1929. M. pagrosomi Murray, 1931,

IV. Aspina sub-gepus nov.—Cirrus and vagina unarmed.

It includes the following species :—

M. acanthogobii Yamaguti, 1940. M. seriolae Yamaguti, 1940,
M. australis Murray, 1931. M. sillaginae Woolcock, 1936,
M. pogoniae MacCallum, 1913. M. spari Yamaguti, 1937,

M. sciaenicola Murray, 1932. M. tai Yamaguti, 1938.

M. virgatarum Tubangui, 1931.

In the following species the cirrus is armed, but no information about
the vagina is given :(—

M. agnostomi Sanders, 1945, M. odacis Sanders, 1945,

M, arripis Sanders, 1945. M. aparasillaginae Sanders, 1945,
M. australiensis MacCallum, 1921, M. pentapodi Sanders, 1944,

M, carangis (Sanders, 1944). M. pancerii Sonsino, 1891,

M. eueides MacCallum & MacCallum, 1913. M. scorpis Sanders, 1944,
M. helotes Sanders, 1944. M. temnodontis Sanders, 1945,

M. gerres Sanders, 1944 : has armed cirrus but no information is given about the vagina.

No information about the cirrus or vagina is given for the following
species i—

M. atrynetri Pearse, 1951. M. incomparabilis MacCallum, 1917,
M. draconsis Briot, 1904. M. peprili Pearse, 1951,
M. lichiae Ariola, 1899.

In conclusion, it may be stated that there is a graded asymmetry
of the clamps and the haptor, from the basic Microcotylid pattern, in
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which G'otocotyla represents the primitive form. The probable relation-
ships of the various gevera of Micrococotylinae are givenin Text Fig. 4,
and a key to thbeir identification is given below :

V!

\VV

\/

Text-fig. 4.—Diagrammatic arrangement of the clamps on the haptor of (a) Gotocotyla,
(b) Microcotyle, (c) Axine, (d) Diplasiocotyle, (e) Bicotyle, (f) Megamicrocotyle.

Key to the genera of Microcotylinae.

1. Olflitel‘ sclerites of the clamps elongated or modi-
ed

1, Clamp sclerites of normal pattern

2. Haptor bifid and set off from the body, anchors
absent.

2. Unilateral extension of haptor bearing modified
clamps, anchors present.

3. Clamps of equal size on either side of haptor

3. Clamps unequal in size

4. Vagina mid-dorsal .

4. Vagina opening laterally on right margin

6. Anchors absent in adult .

5. Anchors present in adult .

6. Clamps decrease in size antero-posteriorly,
haptor symmetrical.

6. Clamps on one side smaller than on the other,
haptor symmetrical.

6. Clamps on one side smaller than on the other,
hapter asymmetrical.

2.

3.
Pyragraphorus Sproston, 1946.

Cemocotyle Sproston, 1946.

4.
6.
5.
Microcotyloides Fujii, 1944.

Microcotyle van Beneden & Hesse,
1863.

Gotocotyla Ishii, 1936.
Diplasiocotyle Sanders, 1944,

Bicotyle gen. nov,

Megemicrocotyle gen, nov,
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The sub-family Gastrocotylinae contains Gastrocotyie van Beneden
& Hesse, 1963, Pseudaxine Par. & Per., 1890, Thoracocotyle MacCallum,
1913, Lithidiocotyle Sproston, 1946, and Pricea Chaubhan, 1945. Spros-
tou (1946) separated Lithidiocotyle and Pricea on the basis of the absence
of anchors in the former genus and the presence of the body hooks in
the latter genus. Bat anchors are present in L. secundus, sp. nov. and the
body hooks are not present in all the species of Pricea (Ramlingam,
1952). In view of the above, the tollowing characters are suggested to
differentiate the two genera. In Lithidiocotyle the cirrus is long with
many spines and the vagina is smooth, whereas in Pricea the cirrus has
10-15 spines only and the vagina has a U shaped spine at its base.

Sanders (1947) has described a new genus Pseudomicrocotyle and
placed it in Microcotylidae, without assigning it to any subfamily. The
clamp has three main piéces hooked at the distal end and five
accessory sclerites. To one of the main pieces ‘“‘eight closely set hooklets
are attached”  These are similar to the rib-like thickeningsin the clamp
capsule of Thoracocotyle, Pricea and Lithidiocotyle. The clamp is formed
on the Gastrocotylid pattern. A pair of anchors is also present at the
end of the haptor. These characters assign the genus to Gastrocotylinae.

SUMMARY.

Six new species and two new genera of the family Microcotylidae
are described. They are, Miérocotyle pamae, sp. nov., Diplasiocotyle
chorinemi, sp. nov., Bicotyle stromatea, Gen. et. sp. nov., Megamicrocotyle
chirocentrus, Gen. et. sp. nov., Thoracocotyle ovale, sp. nov., and Lithidzo-
cotyle secundus, sp. nov. Microcotyle polynems MacCallum, 1917 is recorded
from a new host.

The sub-family Axininae Monticelli, 1892 is revised to include Axzine.
The species of Microcotyle are divided in four new sub-genera ;
Microcytyle, Bispina, Vaginaespina, and Aspina.

Pseudomicrocotyle Sanders, 1944 is placed in the sub-family Gastro-
cotylinae.
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Key to lettering :—

A—Anchor.

AS—Anterior sucker.
C—Clamp.

GA—Genital aperture.
GIC—Genito-intestinal canal.
H—Haptor.

IC—Intestinal caeca.
0—Ovary.

OE—OQesophagus.

Y. R, Toteatn1 : Parasites of Fishes : Trematodes

00—OQotype.
PH—PLarynx,
RS—Receptaculum seminis,
T—Testis.

U—Uterus,

V—YVitellaria.

VA—Vagina.,

VD—Vas deferens,
VID—YVitellineduot.

The scales along with the figures are in millimeters.
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ON A NEW SPECIES OF MARINE LEECH OF THE GENUS

BRANCHELLION (FAMILY ICHTHYOBDELLIDZ), FROM
THE INDIAN COAST.

By P. J. 8ansEEvA Ras, M.A., Lecturer in Zoology, Madras Christian
College, Tambaram.

INTRODUCTION.

The genus Branchellion Savigny (1822) has not been hitherto recorded
from the Indian seas although it has been reported from various parts
of the Atlantic Ocean (Johnston 1865, Holt 1907, Leigh-Sharpe 1933a and
Meyer 1941), the Mediterranean Sea ((Leigh-Sharpe 1933b), and from the
Pacific' Coast of Australia (Baird 1869, MacDonald 1877, Leigh-Sharpe
1916, and Richardson 1949). Harding (1927), however, anticipated
1ts possible occurrence on the Indian coast and hence included in the
Fauna of British India a brief diagnosis of the genus: More recently,
Moore (1944) described a specimen of Branchellion (B.torpedinis Harding),
from the British Museum, reported to have been collected by J. Hornell
on July 10, 1936 from a marbled Torpedo Ray, from the Assumption
Island (Lat. 9-44 S; Long. 46-30E), which is at least 2,300 miles from
Cape Comorin. Hornell’s specimen, being the only record of Branchellion,
from anywhere near India, its present record from the Madras coast
thus represents the first actual record of the genus from India.

A single specimen of Branchellion was kindly given to me by my
colleague, Mr. G. J. Phanuel, who collected it on 28th December 1952,
from a fisherman’s basket in which fish were brought from the coast to the
fishmarket at Royapuram, Madras. It is usual for one to find in the
unloaded fish basket; or near it, specimens of molluscs, and fish either
damaged, or too small for consumption, and this specimen of leech was
found along with such refuse. Therefore, its host is-unknown. It is
in an undamaged condition and in the preservative it has retained its
normal form, without shrinkage. In its diagnosis, it differs considerably
from the known members of the genus Branchellion, and hence it is
described here as a new species Branchellion plicusbranchus sp. nov.!

Branchellion plicusbranchus, sp. nov.

The preserved specimen measures 64 m.m. in length with a maximum
width of 155 m. including the branchiae. The body (Text-Fig. 1) is
divisible into a narrow anterior neck, bearing a sucker at its anterior
extremity, and a posterior broad branchiate abdomen terminating in a
larger posterior sucker. The abdomen is distinctly annulated, more
conspicuously so on the ventral side.

1Since writing this paper Dr. P. N. Ganapathy, Andhra University, kindly
forwarded a specimen of Branchellion collected by him in May 1952, from the uostril
of Carcharias from Lawson’s Bay, Vizagapatam. His specimen of Branchellion
resembles the present specimen deseribed in all features excep in size, for it measures
only 37 mm. in length and 8 mm. in breadth.
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Neck.—(Text-Fig. 1, top left) is only about one-tenth of the whole
length of the body, slightly broader and more cylindrical posteriorly,
where on the ventral side the genital openings are situated on segments X1I
and XII, constituting the clitellum. The anterior sucker which is
smaller than the posterior suckeris ovalinshape, elongated transversely
and is directed ventrally. No eyes are visible either on the surface

Text-Fia. 1.—Branchellion plicushranchus, sp. nov.

Rigur : Dorsal view (viewed slightly from the left) X 1%; LEFT TOP: Ventral view
of anterior region X 5; LEFT BorTOM : Branchiae and pulsating vesicles of two adjacent
segments enlarged (diagrammatic).

a.l—a.%, primary annuli ; gb., abdomen ; gn., anus; as., anterior sucker, —b®.,
secondary annuli ; br., branchia ; 2., first branchia ; co., collar (preputial fold); f.g.0.,
female genital opaning ; m. mouth ; m.g.0., male genital opening ; ».e., neck ; p.s., posterior
sueker ; . ., pulsating vesicles.

of the anterior sucker or on the neck, although Harding (1910) reported
six eyespots anteriodorsally on the sucker. Probably they are merged

with the dark mottling pattern of the anterior sucker. Since there is
only one specimen, no microscopic preparations could be made to



1954.] P. J. SawnseEVA Ras : 4 New marine leech 251

verify this point. Ventrally the anterior sucker bears the small
transverse slit like mouth opening towards the posterior end of the sucker.

Abdomen is convex dorsally and flat ventrally, It is composed of
14 segments, all of which carry branchiae at the sides excenting the first
and the last three segments. The first segment of the abdomen (segment
XIII) forms a sort of conspicuous collar (‘‘ Preputial fold”’; Apathy
1888), covering the last two segments, 7.e., XI and XII of the clitellum:
and bearing the genital openings ventrally. The skin is smooth and
even, without any warts. Arising from the hranchial stems, at regular
intervals, some of the branchiae carry swollen projections at their bases,
a feature also noticed in all other species of Branchellion and in species
of Piscicola, etc. These are termed the pulsating vesicles of which there
are eleven pairs noticeable in the specimen. The anus is situated
mid-dorsally at the junction of segment XXV and XXVI.

Posteriorly the abdomen terminates in a large and ventrally directed
sucker. The characteristic caudal papillae of the genus Branckellion
are found in the posterior sucker of this specimen also. (Text-Fig. 2b).
These papillae are mere outgrowths of the membrane lining the interior
of the posterior sucker, which is continuous round the rim of the sucker
with the outermost layer of bodywall, the mucous epithelium. The cellular
structure and pattern are the same on this membrane lining the sucker,
as on the epithelium lining the general surface of the body. These out-
growths are shaped (Text-Fig. 2d and 2e) like the adhesive pads or low
suckers, but it is difficult to understand how these could function inside
a large powerful and concave sucker. The papillae along the rim or the
periphery of the sucker are smaller and more numerous and are densely
packed than those at the centre. In the centre, the papillae are distri-
buted sparsely in rows radiating from the centre to the periphery. By
branching twice dichotomeusly, each radial row from the centre ends in
four rows. Thus the papillae at the periphery are not only numerous
but also more closely packed (Text-Fig. 2c). There are at least twelve
radial rows at the centre.

Colouration.—In the preserved state, dorsally the anterior sucker is
pale black in colour, with small yellowish streaks. The neck also is
pale black with narrow transverse yellowish white streaks corresponding
to the interannular regions. Abdomen and posterior sucker are deep
dark dorsally, with white streaks here and there, but ventrally it is
pale and all the annuli are clearly seen. The posterior sucker is flesh
coloured in the interior. The branchiae are as dark as the dorsal side of
the abdomen. The white spots and streaks of the abdomen extend to
the branchiae also in different places. The pulsating vesicles are
travsparent.

Segmentation and annulation.—The whole body, as in all Ieeches,
is composed of 34 segments. The eract number of annuli in each seg-
ment in the neck region is difficult to determine, but the total number of
annuli in the whole neck region is 16. The genital openings are situated
on the ventral side of the 15th and 16th annuli. These two anauli are
eovered over by the collar. The first aanulus of the neck is very narrow
‘and 18 merged with the auterior sucker.
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In the abdominal region there are 38 annuli, and are grouped into
distinct segments. In the branchiate region, ¢.e. from segment XIV—
XXIV, there are 3 pairs of branchiae on each segment. This region
shows on the dorsal side, grooves indicating biannulation, thereby showing
6 annuli for each segment. (Text-Fig. 1, left bottom). However,
ventrally this biannulation is absent, but each segment presents only 3
primary annuli. In front of this branchiate region segment XIII
presents a collar, the inner fold of which is represented by the anterior
annulus and the outer by the posterior. Behind the last branchia, there
are 5 annuli belonging to 3 segments, t.e. XXV, XXVI and XXVII,

each having two annuli, excepting the last which has only a single
annulus.

Text-F1a. 2.—Branchellion plicusbranchus, sp. nov.

(a). A single branchia viewed from anterior side to show the frilled edgex5 ;
(). diagrammatic ventral view of posterior sucker enlarged ; (¢c). a section of the interior

of the same showing papillae X 5 ; (d). inner membraneous lining bearing papillae X 42§ ;
(¢). side view of papillae x 42%.

T'he branchiae.—There are thirty three pairs of branchiae symmetri-
cally arranged at the sides of the abdomen, extending between the seg-
ments XIV and XXIV  Each segment being triannulate carries a pair
of branchiae on each primary annulns. Each branchia (Text-Fig. 2a) is
plate like, attached to the primary annulus proximally, at right angles
to the long axis of the body. REach branchia has a broad almost squa-
rish proximal region, the anterior and lateral ends of which are folded.
Each of these folds is further frilled at the edges. All these frills being
in the same plane many of these ultimate frills overlap, and the outline
is irrigular, and deeply furrowed. The proximal part of the branchia
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which may correspond to a stem, in its attachment to the side of the
primary annulus is strictly confined to the anterior half of each
primary annulus. The maximum length of each branchia is 3 m.m.
and the maximum width is 10 m.m.

The pulsating vesicles—(Text-Fig. 1, left bottom). The branchiae of
primary annulus of each segment is at its base provided with the
pulsating vesicles. They are eleven pairs. The first two pairs differ
from the others in that the vesicle is found only on the posterior aspect
of the branchial stem, whereas in others it is found that the pulsating
vesicle bulges on both the anterior and posterior aspects of the
branchial stem. The last one is also slightly different in being too small
as to almost become inconspicuous, though it is found on both sides of
the branchial stem. Whether this shrinkage in size is natural or an
artificial is difficult to say. The fusion of the pulsating vesicles is not
flush with the dorsolateral edge of the abdomen, but on the ventro-
lateral edge, they bulge and therefore are more clear on the ventral
side rather than on the dorsal.

Measurements of the Holotype preserved in alcohol :—

et

. Length of the leech (from the anterior end of the anterior sucker to

the posterior end of the posterior sucker) 64:0 m.m.

2. Length of anterior sucker 4-5 m.m.
3. Maximum width of anterior sucker 60 m.m.
4. Length of neck 5:5 m.m.
5. Maximum width of neck 4-0 m.m.
6. Length of abdomen (including posterior sucker) 540 m.m.
7. Maximum width of abdomen (excluding branchiae) 10-0 m.m.
8. Maximum width of abdomen (including branchiae) 15-5 m.m.
9. Maximum length of branchia 3-:0 m.m.
10. Diameter of posterior sucker 10-0 m.m.
11. Maximum depth of the body 5:0 m.m.

Type-specimen.—Holotype, No. W 3859/1, Zoological Survey of India,
Calcutta.

DiscussIoON.

The new species of Branchellion described in this paper is the largest
recorded so far. The colouration consists of white spots and sureaks
scattered irregt larly on a dark background unlike the regular longitudi-
nal rows of white spots on the first annulus of each segment described
in B. borealis (Leigh-Sharpe, 1916) and B. torpedinis (Harding, 1910). The
eyes are not visible in this specimen although they have been described
in other species like B. torpedinis (Harding 1910). No warts are obszarved
on the surface of the body as are seen in B. borealis (Leigh-Sharpe 1916)
and B. torpedints (Harding 1910). The posterior sucker with papillae
in its interior is characteristic of the genus Branchellion. Concerning the
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distribution of the papillae in this specimen, the larger ones which are
sparsely distributed are at the centre agreeing with Moore’s (1944)
description, and unlike MacDonald’s (1877) who described the larger
ones at the periphery. (Text-Fig. 2c).

The clear biannulation of the dersal side of the abdomen in this
specimen is a feature described only in B. torpedinis ( Moore 1944 and
Apathy 1888). The number of branchiae and the distribution is the
same as in the type specimen of B. torpedinis. The attachment of the
branchial stem on each primary annulus, however, is different from all the
other descriptions excepting that of Moore (1944). The branchial stem
does not stretch the whole side of the primary annulus but takes its
origin from and is mainly restricted to only the anterior half of the
primary annulus. Since the primary annulus shows biannulation on the
dorsal side it can be more precisely expressed that the branchial stems of
a segment are restricted to only bl, b and b® of each segment (Moore’s
1927 nomenclature). The edge of the branchiae is highly frilled and
Jobed and is very different from that of B. torpedinis (Harding 1910 and
Moore 1944), or any other known species of Branchellion.

The position of the pulsating vesicles on the branchial stems is the
same as in the type B. torpedinis (Harding 1910), but differs from that
of B. torpedinis (Moore 1944), in being situated on the branchial stem of
the first primary annulus of each segment and not on the second. Moore’s
specimen of B. torpedinis was unique in having the pulsating vesicles
confined to only the posterior aspect of the branchial stems, ¢.e., on b*
of each segment. But the type specimen of B. torpedinis (Harding 1910)
has the pulsating vesicles on both the anterior and posterior aspects of the
branchial stems. In the present specimen the first two pairs of pulsating
vesicles are on the posterior aspect of the branchial stem alone, but the
rest are on both the anterior and posterior aspects of the branchial
stems. Thus Branchellion shows a great amount of variation with regard
to the nature and location of the pulsating vesicles. The accompanying
table shows the important characters of the nearly related forms for
an easier comparsion.

Table 1.
Table giving the relationships of B. plicusbranchus, sp. nov.

. B.torpedinis B. torpedinis B. borealis B.orbinensis Branchellion
Important taxonomic Type Moore’s Leigh Quatrefages plicusbran-
characters. specimen. specimen. -Sharpe. chus, sp. nov.

1. Bignnulation of the abdo-
men on the dorsal side.

2. No. of pairs of branchiae —.

3. Position of branchial stem

4. Frilled edge of branchiae —,

5. No. of pairs of pulsating
vesicles.

6. Location of vesicles on
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rimary annulus.
. Extension of vesicles on
branchial stem.
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. Length of body . .
« Warts on the surface of the
body.

b M
MM M
MM M
| M

l
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— "’ indicates resemblance, and‘‘ X ’’ indicates difference from the characters of the- presen:
specimen given in the last column.



1954.] P. J. SanseEvA RaAT: A New marine leech 255

CONCLUSION.

This specimen conforms to the main generic features of the genus
Branchellion Sav. in the form of the body, number of branchiae and
vesicles, and in the presence of caudal papillae, but differs in some minor
points such as length of the body, and details of the attachment of the
branchial stem and extension of the pulsating vesicles. A noteworthy
feature here is the conspicuous biannulation seen on the dorsal side of the
abdomen described only in Moore’s specimen. In all the other characters
it agrees either with the majority of the described forms or with only
one of them. In the nature of the frills and folds of the branchiae, the
present specimen i3 unique. Since the possession of the<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>