BULLETIN

OF THE

ZOOLOGICAL SURVEY
OF INDIA




BULLETIN OF THE

ZOOLOGICAL SURVEY
OF INDIA

Volume 3

Number 3

1981

Edited by the Director,
Zoological Survey of India, Calcuttq,



© Government of India, 1981

Published : May, 1981

Price

Rs. 25.00 or £ 2°75 or $ 825

PRINTED AT SRI AUROBINDO PRESS, 16, HEMENDRA SEN STREET, CALCUTTA 700 006, INDIA
AND PUBLISHED BY THE CONTROLLER OF PUBLICATIONS, NEW DELHI.



BULLETIN OF THE ZOOLOGICAL SURVEY OF INDIA

CONTENTS

Bioecology of Banana inhabiting Millipede, 4noplodesmus saussurei (Humb.)
(Diplopoda : Paradoxosomatidae) —M, Prasad, P, Dey, and T, N, Khan

Three new Gastrotrichs from Orissa coast, India —G@. Chandrasekhara Rao

A new species of the genus Italochrysa Principi (Neuroptera :

Chrysopidae)
from India

—, K. Ghosh

The electric rays of the genus Heteronarce Regan (Rajiformes : Torpedinidae),
with the description of a new species —P K. Talwar

Two new species of Amphibia from Silent Valley, S. India  —R. 8. Pillas

Record of three genera of Chironominae (Chironomidae : Diptera) from
India —D, K, Guha and P, K. Chaudhuri

Schistorchiid Trematodes of Marine Fishes of India, with considerations on

the Status of the genus Megacreadium Nagaty, 1956 and Family Schist-
orchiidae Yamaguti, 1942 —M, Haffezullah

On a new species of Puntius (Family : Cyprinidae) from Bastar District,
Madhya Pradesh —A. K. Datta and A K, Karmakar

The electric rays of the genus Torpedo Houttuyn (Rajiformes : Torpedinidae)
of Indian Seas —P. K. Talwar

The thalassinid burrowing shrimp, Callianassa (Callichirus) mazima
M. Edwards, 1870 (Crustacea : Decapoda : Callianassidae) as a pest in
the Salt Factories in Voyalur in Chingleput district of Tamil Nadu and in
Manginapudi in Krishna district of Andhra Pradesh —A, Daniel

Three new species of Tubulifera from India (Thysanoptera : Phlaeothripidae)
—N., Muraleedharan & 8. Sen

First record of Ambassis interrupta Bleeker (Pisces : Chandidae) from seas
of India —T, Venkateswaralu

On two new Polychaetes (Nereidae : Annelida) from Estuarine waters of
India —C, A4, Nageswara Rao

125

137

145

147

153

159

167

179

185

191

205

211

213



New locality records for Ichthyoxenus montanus Schioedte & Meinert
(Crustacea, Isopoda, Cymothoidea) —Lakshman Ram 219

On the species of Aporcelaimellus Heyns, 1965 from West Bengal
(Aporcelaimidae : Nematoda) —A, Jana and Q. H, Bagrs 221

On some Acanthocephalans from Indian marine fishes
—T. D, Soota and 8. B. Bhattacharya 221

On a collection of tetranychid mites from Jammu and Kashmir with descrip-

tion of one new species of Eotetranychus (Acarina : Tetranychidae)
—Y, N. Gupta 235

Nematodes from West Bengal (India) VII. Morphometric and Allometric
variations in 7Tylenchorhynchus nudus Allen, 1955 (Tylenchorhynchidae :

Tylenchida) —Qaztser H, Bagri and Naseem Ahmad 239

Chromosomes of six species of Aphids (Homoptera : Aphididae)
—P. P, Kulkarns and R, K, Kacker 249

On habits of Blanford’s Rat, Rattus blanfordi Thomas —H, Khajursa 253

Collection of Dytiscidae (Coleoptera) from Madhya Pradesh
—T. G, Vazirans 257

Short Communication

New record of the short-tailed Bandicoot rat, Nesokia indica sndica Gray
(Rodentia ; Muridae) from Bihar —Y P, Sinka 267

New records of Neuroptera : Planipennia from the Laccadive Island, India,
coupled with a short note on the Taxonomic variation of Centroclisis
eustalacta (Gerst.) —8. K, Ghosh 269

Report on the occurrence of the Little Indian Field Mouse, Mus booduga
booduga (Gray) in Arunachal Pradesh, India —Ajoy Kumar Mandal 271

A case of an abnormal development of a forelimb in a Fawn-coloured
Mouse, Mus cervicolor Hodgson —Santanu Ghosh 273

On a record of the rare fish Ozuderces dentatus (Pisces : Gobiidae) from
Jambu Island, West Bengal —T. K. Chaiterjee 275

A simple technique for preparation of Somatic Chromosomes of Aphids
—P, P, Kulkarni & R, K, Kacker 217



Bull, agol, Sure, India, 3 (3) : 125-135, 1981

BIOECOLOGY OF BANANA INHABITING MILLIPEDE, ANOPLODESMUS SAUSSUREI
(HUMB.) (DIPLOPODA : PARADOXOSOMATIDAE)

M. Prasap, P. Dry, anp T. N, Kuan

Zoological Survey of India, Calcutta

ABSTRAQT

A detailed study of life history and ecology of banana inhabiting millipede, Anoplodes-
mus saussures (FHumb,) found at Nischindapur (Howrah : West Bengal) has been made
in the laboratory as well as in the field. Its various developmental stages, food and feeding
habits and reproductive behaviour have also been studied.

INTRODUCTION

Millipedes are found in damp and humid
situations under the rotten bark of logs, old
trees and soil litter. They feed on decaying
vegetable matter, soil and soil litter. Blower
(1955) described millipedes as essential
animals of the forest floor. Life history of
several species of millipedes have been success-
fully studied and described by Davenport
et al,, (1952) ; Blower and Gabbutt (1964) ;
Blower (1970) ; Blower and Miller (1974 &
1977) ; Brookes (1974), Heath et al., (1974)
and Spaull (1976). Although the genus
Anoplodesmus is represented in India only by
4 species (Attem, 1936), surprisingly enough
there appears to be no work so far, on
their life histories except for the work of
Puttarudriah and Shivashankar Sastry (1959) on
Ktenostreptus sp. damaging chillies, cotton etc.
in Mysore state. Besides this some general
statement were also given by Fletcher (1914),
Ramakrishna (1935) and Puttarudriah (1958)
regarding some Indian millipedes.

Thus to determine the number and
duration of young stiges, morphological

changes in different stadia in the life history,
food and feeding habits of a banana inhabiting
millipede, Anoplodesmus * saussurei (Humb.,),
investigations were undertaken here in Cal-
cutta (West Bengal). It is most commonly
found in decaying banana stems moving very
frequently in and around the banana planta-
tion during May to November. It is bright
chestnut or dark chocolate brown, but the
mature specimens are black in colour ; lateral

keels are pale yellow; head, antennae, legs
and underside brown.

MATERIALS AND METHODS

Specimens were collected from the decay-
ing banana stems and also from the banana
plantation at Nischindapur (Howrah : Waest
Bengal) during June and July, 1978. Hand
samples were taken on each sampling occasion
to provide material for assessing breeding
condition. The collected live individuals were
taken into laboratory and were maintained
in the standard wide mouthed glass jars filled
to a depth of about 10 cms, with rich, dark
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humus litter and pieces of rotten banana
stems collected from the same habitat. These
jars were covered with muslin colth tightly.
During the course of observation some fresh
green leaves (Jute, pumpkin etc.) bread and
rotten fish were also provided to study the
food and feeding habits. Brood chambers
with eggs formed by the adult pair, were kept
in separate petridishes alongwith soil, decay-
ing vegetable and litter to study incubation
period, hatching, etc. Jars and petridishes
were moistened with water at regular intervals
to ensure the requisite moisture. During
the course of observations the maximum and
minimum temperature recorded in the labora-
tory were 36°C and 24'1°C and the maximum
and minimum relative humidity percentage
recorded were 99% and 539, respectively.

ResuLts & OBSERVATIONS

Food and Feeding: Millipedes exhibit
preference in their choice of food and it
varies with species to species (Drift, 1965).
Chemical basis of food preference in milli-
pedes have been studied and reported by
Sakwa (1974). Detailed food and feeding
habits of an interesting millipede have also
been given by Puttarudriah and Shivashankar
Sastry (1959) and Bano ef, al,, (1976). They
have reported that millipedes are found to
feed on decaying vegetable matter, many
economic crops and soil.

The A. saussurei was found feeding in the
field on decaying banana stems, soil under
fallen leaves and some green leaves present in
the banana plantations at Nischindapur
(Howrah) and Chandan Nagar (Hooghly).
Under laboratory conditions it was observed
that these millipedes were feeding mainly on
decaying vegetables and rotten banana logs.
Sometimes it was also observed that they
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prefered decaying fish, green leaves of jute
and pumpkin plants.

Tunneling : Tunneling has been observed

in the laboratory. Young individuals start
tunneling from third instar stage (3rd Sta-
dium). In this stage they make tunnels,
ending in a chamber, only for moulting. From
fourth instar stage (4th Stadium) and onwards
they make tunnels to build up their nests ete.
The horizontal tunnels are inter-communi-
cated inside the soil having a number of verti-
cal tunnels opening to the surface of the soil.

Millipedes start construction of their own
tunnels by holding a small mass of soil with
the help of its gnathochelarium and labrum
and push back from the particular spot with
the help of legs (Plate I, fig. D). This process
was repeated by the adults several times and
they complete the formation of tunnels. A
3 cm deep and 0.5 cm in diameter tunnel was
constructed within 6 hrs. of time., When
soil is loose and itis full of food materials,

the millipedes starts eating the soil to build
their tunnels.

Courtship and Mating (Plate 1, figs. A-C) :
The male follows the female moving very
close to it with its head end in apposition
with that of fernale and feels it with antenna.
When female permits male try to come on
her back from posterior end of the body.
After sometime the anterior portion of the
male touches the ground and pair turns later-
ally holding each other with the help of legs.
However, the posterior part of the body of
the male remains on the back of the female.
Then, their anterior parts of the body come
in close contact laterally. Afterwards the
male move a little forward so that genital
openings of both come in contact. Thus the
copulation is established. They remain in
this position for about 5 minutes after which
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male separates itself and moves away. Where-
as the female remains at rest for about 5 to 7
minutes. It has been observed that process
of courtship and mating may last for about 4
hours. On the basis of field observations it
has been found that mating occurs during
May to October.

Ovipositon : Egg laying in 4. saussurei
generally commenced during June to October,
showing nearly 2 to 3 weeks interval between
mating.and egg laying. Process of egg laying
in the millipedes is very interesting and has
been recorded by several workers. Theo-
bold (1904) and Sinclair (1922) have
observed that the females of Julus ferrestris
deposit eggs in a nest, made up of small parti-
cles of soil mixed with saliva. The nests are
rounded with a small hole at the top and just
after oviposition hole was closed by the
female.

The process of egg laying in 4. saussures
was observed in the laboratory. Both male
and female make a tunnel into the soil ata
depth of about 2 cmto5 cm and construct
an earthen chamber at the end of the tunnel
with the help of soil and saliva. The depth
of the chamber of inside the soil depends
upon the moisture contents of the soil—drier
the soil, deeper the position of the chamber.
The inner surface of the chamber is smooth
and about 1.5 cm in diameter. It hasa small
opening to its upper surface through a curved
tunnel. The eggs were laid in 3 batches with
an interval of 2 to 3 days. In each chamber
only one batch of 250-300 eggs were laid in
a cluster as the eggs were coated with a sticky
substance that caused them to clump together
(Plate II, figs. A &B). It was interesting to
note that the opening at the upper end of the
nest was not closed after oviposition in this
species.
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Incubation Period and Hatching : The in-
cubation period in this species was observed
in the laboratory during the: month of August
1978. It was found to be 4-5 days.

Mature eggs hatched in the “split .stage’
(Davenport et al.,, 1952), by splitting in
egg shells into two halves with a small
connection between each other, like hinged
hemispheres.

Breeding Records : The study was begun
with the adult individuals collected from the
field on 31. 7. 78 and among them three adult
couples were kept seperately in three Glass
jars half filled with fresh humus, collected
from the same field, known to be free of
eggs or early stages. Immediately after their
captivity in the jars all the three pairs were
seen in courtship which ended in copulation
on the same day, %. e., 31. 7. 78 evening. Out
of these three pairs only one pair survived
and the other two female individuals died
before egg laying. The survived female milli-
pede laid eggs in three batches on 20. 8. 78,
22. 8. 78 and 25. 8. 78. So from our present
observations in the laboratory it can be told
that the time between the copulation and egg
laying is about 20-25 days. After hatching
samples were preserved at regular intervals for
detailed study of each stadium. Out of these
egg batches some individuals of the second
egg batch gradually moulted to miniature
adults after passing through 7 stadia and the
time taken was about 2 months.

Breeding records of Anoplodesmus saussures
(Humb.) reared in the laboratory is tabulated
in table 1 & 2.

DEVELOPMENTAL STAGES

Apart from egg and adult seven different
‘Stadia’ are found in between these two
phases in their life cycle.
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TABLE—1
No. of egg hatches I 11 III
Date of egg laying 20.8.78 22,8.78 25.8. 78
Date of hatching, 4. e., 25.8.78 27.8.78 30.8.78
onset of Stadinm I
Moulted to Stadium II 26.8.78 28.8.78 81.8.78
" ). Stadium IIT 1.9.78 4.9.78 6.9.78
" ,» Stadium IV 11.9.78 11.9.78 12.9.78
" ,» Stadium V 15.9.78 16.9.78 —
’ ,» Stadium VI — 21.9.78 —
” ,» Stadinm VIX —_— 25.9.78 —
” » Mini&bure &dult — 24‘.-10-78 —_—
-
(Breeding records of Anoplodesmus saussurei (Humb,) in the laboratory)
TABLE -2
No. of Post- Pairs of legs Body measurements Dauration of
Stadium cephalic seg- Length Width each Stadium
ments Male Female (in) mm (in) mm (in day)
Stadium I 7 8 3 0.58-0.70 0.25-0.80 1
» 1 9 6 6 1.41-1.72 0.29-0.86 6-7
, III 12 10 1 2.36-2.68 0.41-0.43 7-10
» IV 15 16 17 8.563-4.70 0.51-0.56 4-5
w v 17 22 23 6.28-6.85 0.80-0.97 5
» VI 18 26 27 8.57-9.26 1.10-1.19 4
, VII 19 28 29 14.28-15,10 1.60-1.77 30
Adult 20 80 31 28.22-32.44 8.66-4.70 —
(Characteristics of developmental stages)
Eggs :—(Plate II, Fig. A & B) The eggs Stadium I (Fig. 1, A-F): The young

were approximately round, about 0°44 mm to
045 mm in diameter. They were appearing
pearly with a creamy white smooth surface.
All the eggs were coated with a sticky subs-
tance that caused them to adhere together
among themselves which is also water repellent
by nature. As the eggs mature the colour of
the egg shell turned brownish.

hatched through the rupture of egg shells,
non-motile, transparent and whitish in colour.
All the individuals of the Stadium I, lying in
a group in the chamber where they hatched,
curved and comma (,) like in outline. Body
covered with fine small white setae. Usually
3 pairs of legs but in some cases rudiment
of 4th pair legs present. Body composed of
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0.25mm.

0.25mm,

129

0.5mm.

0.lmm.

Fig.—1 (A—F): First instar of Anoplodesmus saussurei (Humb.,) (A—Dorsal view, B—Lateral
view, O—Pygidium dorsal view, D—Pygidium lateral view, E—Antenna, F—Leg.)
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Fig.—2 (A—F) : Second instar of Anoplodesmus saussurei (Humb.) (A—Lateral view, B—Dorsal
view of anterior portion of body, C—Pygidium dorsal view, D—Pygidium lateral view,
E—Antenna, F—Leg.)
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Fig.—8 (A—D) : Third instar of Anoplodesmus saussurei (Humb.) (A—Lateral view of anterior
portion of body, B—Pygidinm lateral view, C—Antenna, D—Leg)

head and 7 post-cephalic segments. Head
bears one pair of small 6 segmented club
shaped antennae. The individuals of stadium
I observe complete starvation before they

display community moulting to enter in the
Stadium II.

Stadium II (Fig. 2, A-F) (Plate II. fig. C) :
All individuals of this Stadium also found in
a group inside the chamber. Individuals non-
motile just after moulting and become active
on following days. Sometimes they move
to the soil surface. Body creamish white in
colour with 9 post-cephalic segments and 6
pairs of legs. Antenna 6 segmented and

club shaped. Individuals do not feed in
in the earlier part but in later phase they
start feeding.

Individuals do not build seperate chambers
for moulting, show community moulting in
any suitable covered place inside the soil.

Stadium III (Fig. 3, A-D) : Body 12 post-
chephalic segmented with 10 and 11 pairs of
legs in male and female respectively. Body
light brown, gradually changing to light yellow
near lateral keels. Antenna 6 segmented
gradually attaining a cylindrical form, rather
than club shape,
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Fig—4 (A—E): Fourth instar of Anoplodesmus
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saussurei (FHumb.) (A—Dorsal view

of anterior portion of body, B—Pygidium dorsal view, C—Pygidinm lateral view,

D_Antenna, E—Leg,

Individuals construct their own moulting
chambers individually right from this Stadium
and onwards.

Stadium IV (Fig. 4, A-E) : Young ones
very active and brownish in colour ; darker
than the previous stadium, Lateral keels
developed. Body 15 segmented with 16 and

17 pairs of legs in male and- female respectiv-
ely. Anterior pair of the appendages of
seventh post cephalic segment in male shows
an impression of future gonopod.

Stadium V : Body brownish with 17 post-
cephalic segments and 22 and 23 pairs of
legs in male and female respectively. Antenna



Bulletin of the Zoological Survey of India

PrasaDp, Dey & KuaN

(L

g4

f

M

L~
=
N

R.

L

(A—D) : Showing courtship, mating and tunncling of Anoplodesmus saussurei (Humb.)

(A—Courtship, B & C—DMating, D—Tunnpeling).



Bulletin of the Zoological Survey of India

Prasan, Pry & Kuan Prate II

(A—-D): Showing rugs, sccond instars and moulting of :Anoplodesmus saussurei  (Humb,)
(A—Egg cluster in sifu, B—Enlarged view of egg cluster, C—Second instars just after
moulting in sifu, D—Seventh instar adult moulting inside the mounlting chamber in sitw.)
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Fig.—b (A—H) : Seventh instar of Anoplodesmus saussurei (Humb.)
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(A—Dorsal view of anterior

portion of body, B-—Lateral view of anterior portion of body, C—Pygidium dorsal view,

D——Pygidium lateral view,

Antenna, G—ILeg,

more elongated ; lateral keels well developed.
Stadium VI: Body with 18 post-cephalic

segments and 26 and 27 pairs of legs in male

-and female respectively. Other details almost
like the previous Stadium.

Stadium VII (Fig. 5, A-H) : Body chocolate
brown with 19 post-cephalic segments and

3

E—Anftenna,
H—Enlarged view of tarsus.)

F—Enlarged view of anterior segments of

28 and 29 pairs of legs in male and female
respectively., Lateral keels very prominent
and pale yellow in colour. Head, antenna,
legs and underside of the body brown. 4
medium sized spines present at the anterior
end of the 6 segmented antennae. Gono-
pods more developed in male,
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Miniature adult: Body colour dark

chocolate brown with 20 post cephalic
segments and 3C and 31 pairs of legs in male
and females respectively. Individuals undergo
further 5 or 6 moults to attain its full adult
size, gonopods well developed. During these
moultings there is no further addition of any
post cephalic segments or legs but only the
size is increased. In each successive moults
the body colour becomes darker, gradually
leading to deep chocolate brown or nearly

black.
DiscussioN

Detailed life cycle and ecology of Anoplo-:
desmus saussurei (Humb.) collected from
banana field at Nischindapur (Howrah : West
Bengal) was studied alongwith its food and
feeding habits, tunneling, moulting and
reproductive behaviours in the laboratory as
well as in field. In the field it was feeding on
decaying banana stems, soil under follen
leaves and green leaves present in the banana
plantation and in laboratory on decaying
vegetables, rtotten banana stems, decaying
fish, green leaves of jute and pumpkin plants.
The process of courtship and mating were
continued for about 4 hours. Both male and
female construct a tunnel into the soil ata
depth of about 2 cm to 5 cm with the help of
soil and saliva for egg laying. The eggs were
laid in 3 batches with an interval of 2 to
3 days. In each chamber only one batch of
250-300 eggs were laid in the form of a cluster
which were coated with a sticky substances
that caused them to clump together. It was
interesting to note that opening at the upper
end of the nest was not closed after
oviposition. The eggs gradually moulted'
into full miniature adults after passing through
7 stadia and the time taken was about two
months,
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It was observed that young ones of earlier
egg batches which were laid just at the starting
of monsoon (May-June) reach maturity before
starting of winter (October-November). Young
ones of later egg batches which were laid in
late monsoon period (August-September) did
not attain maturity in the same year. They
go for hibernation during the winter and
summer. As soon as the monsoon starts in
the following year, they complete their develo-
pment through successive moults. So it
takes about 5/6 months or a year for the
maturity of this group of millipede.
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THREE NEW GASTROTRICHS FROM ORISSA COAST, INDIA

G. CHANDRASEKHARA RAoO

Zoological Survey of India, Calcutta

ABSTRAQCT

This paper describes three new species of marine interstitial macrodasyid gastrotriohs
collected from the intertidal sands on Orissa coast (Bay of Bengal). They are, Ceplalodasys
caudatus n. sp., Turbanella indica n. sp., and Tetranchyroderma littoralis n. sp.

INTRODUCTION

Our knowledge of the marine interstitial
Gastrotricha inhabiting the intertidal sands
on Orissa coast is restricted to the earlier
work by Rao (1969). During a short subse-
quent survey of the interstitial meiofauna
carried out by the present author on Orissa
coast in winter 1977, more species of the
Gastrotricha were encountered in the sand
collections. The present paper describes three
of these gastrotrichs discovered new to
science.

SYSTEMATIC ACCOUNT
Order : MACRODASYIDA
Family : Lepmbopasyipak Remane, 1927
Genus : Cephalodasys Remane, 1926
Cephalodasys caudatus n. sp. (Fig. 1)

DescripTiON
Adult specimens reach a length of 700—800 xm
and a maximum width of 80-—90 ,m depen-
ding on the state of contraction. Body trans-
parent, elongated and dorsoventrally flattened.
Headdistinct, about 80 pm long and delineated
from trunk by means of ventrolateral grooves.
Short sensory hairs 5—8 pm in length occur on
the margin of head. Body slightly tapers
posteriorly and ends in a medial process
clearly demarcated from trunk region by
means of ventrolateral grooves ; it is about

Fig. 1.- Cephalodasys caudatus n. sp. Adult, dorsal view,
showing anterior adhesive tubes on ventral surface,
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100 wm long and 45 pm in maximum width.
Cuticle thin, finely granular and without
dorsal epidermal glands, papillae, scales,
spines, etc. Body bears numerous lateral
sensory hairs 10—20 um long. Ventral ciliation
is entire, but more dense on the ventrola-
teral region.

Three pairs of anterior adhesive tubes
about 12 um in length occur just behind neck
constriction and borne on extensible feet.
Twelve to 15 pairs of lateral adhesive tubes
about 12 um in length present ; they are nearly
even spaced and located along the second
posterior half of pharyngeal and the intestinal
regions. Dorsal adhesive tubes absent. Five
to six pairs of posterior adhesive tubes about
12 pm in length occur distributed along the
lateral and posterior borders of the posterior
end ; half of these tubes arranged on either
side of midline, but merge indistinguishably
around the tail lobe.

Mouth is 25—30 ,m wide, terminal, slightly
inclined to ventral surface and surrounded by
a corona of short sensory hairs about 5 pm in
length. Buccal cavity small and nearly
conical. Pharynx is about 220 um long and
occupies about 1/3 of the total gut length.
Conspicuous pharyngeal pores occur close to
the posterior end of pharynx. Intestine is
about 440 pm long, granular and divisible
into a broad anterior region and a narrower
posterior region. Anus subterminal and
located on the ventral surface at the beginning
of the tail lobe.

Reproductive system follows the wusual
pattern. Testes paired and located laterally
along the anterior part of intestine. Vasa
deferentia converge behind the posterior egg
cells and the male pore located medioventrally
close and anterior to anus. Penis absent.
Ovary unpaired and dorsal, with 2—3 egg
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cells located about halfway of the intestinal
region. An elongated seminal receptacle
about 70 um long present behind the ovary.
A pear-shaped copulatory bursa about 354 m
long occurs close to anus.

Holotype : Specimen 720 w long, with
gonads, collected by the author on 21 January,
1977. Deposited with the Zoological Survey
of India, Calcutta. Regd. No. P 3029/1.

Type locality : Coarse and medium sand,
10 cm below surface between low and half-
tide levels of intertidal zone, Puri Beach (Lat.
19°48 06" N and Long. 85°51'14” E), Orissa,
India.

Remarks : Hitherto, seven ‘species are

known assigned to the genus Cephalodasys
Remane (see Hummon, 1974 a). These are,
C. maximus Remane (1926), C. turbanelloides
(Boaden, 1960), C. cambriensis (Boaden, 1963a).
C. palavensis Fize (1963), C. littoralis Renaud—
Debyser (1964), C. minicerus Hummon (1974b)
and C. pacificus Schmidt (1974). Of these
species, C. caudatus n. sp. approaches C. turba-
nelloides in general organization of body. But,
the new species clearly differs from the latter
and all the other species of the genus in the
shape of tail lobe, number and disposition of

adhesive tubes and the structure of genital
apparatus.

Diagnostic features : Body up to 800 pm
long, 90 um wide, transparent and dorsoven-
trally flattened. Head distinct. Hind end
ends in a median process. Anterior paired
feet on ventral surface with 3 adhesive tubes
each, Lateral adhesive tubes 12—15 pairs.
Tail lobe with 10—12 posterior adhesive
tubes. Mouth terminal. Cuticle thin and
granular ; dorsal armament absent. Ventral
ciliation more dense on ventrolateral region.
Pharynx/total gut length about 1/3. Conspi-
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cuous pharyngeal pores at posterior end of
pharynx. Testes paired. Unpaired dorsal
ovary. Elongated seminal receptacle and
pear-shaped copulatory bursa present.

Family : TurBANELLIDAE Remane, 1925

Turbanella Schultze, 1853
Turbanella indica n. sp. (Fig. 2)

Genus :

DescripTiON

Adult specimens reach a length of 320—
360 pm and a maximum width of 50—55 um.
Body is transparent, elongated, strap-shaped,
widest in middle region and slightly tapers
towards the posterior end. Head distinct,
short and somewhat triangular in outline with
lateral protuberances. It measures about 35 pm
in length and 55 pm in width between the
posterolateral corners. Posteriorend bilobed as
usual and separated with deep cleft ; each lobe
reaches about 30 um in length. A median anal
cone is absent between the two caudal lobes.
Cuticle thin and without dorsal armament as
gpines, scales etc. Numerous small epidermal
glands about 2 » m in size present, the lateral
ones being more numerous than the dorsal
ones. Head bears numerous marginal cilia
4—5 um inlength; they occur in alonger bunch

“.attaining about 15—20 um at the tip of lateral
protuberances. Lateral sensory hairs 8—10 um
‘in length occur along-the trunk region and
are free from ventrolateral adhesive tubes.
Ventral ciliation is somewhat sparse and
arranged in two longitudinal bands.

Anterior adhesive tubes occur on two
typical extensible ventrolateral feet; each
foot bears 3—4 tubes reaching about 6 um in
length. Eight to 10 pairs of ventrolateral
adhesive tubes 6 —8 um in length occurin a
single longitudinal row and are neatly even
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spaced along the trunk. The tubes start
behind the ventral feet nearly halfway along
the pharyngeal region; they lack sensory
hairs at their tips seen in some other species
of the genus. Dorsal adhesive tubes not
seen. There are 5 posterior adhesive tubes
on the inner edge of each tail lobe ; the tubes
progressively increase in length towards the
outermost tube and measure about 6—12 pm
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Fig. 2. Turbanella indica n. sp. Adult, dorsal view,
showing anterior adhesive tubes on ventral surface.

in length. No adhesive tubes occur on the
outer edge of the caudal lobes.

Mouth is terminal, 12 ,m wide and encircled
by a corona of short sensory setae 3 um in
length. Buccal cavity small and cup-shaped.
Pharynx is about 100 um long and occupies
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about a third of the total gut length. Pharyn-
geal pores conspicuous at the posterior end
of pharynx. Intestine is granular and vacuo-
lated ; it is about 200 pm long and divisible
into a broad anterior region and a narrower
posterior region. Anus subterminal and
opens on the ventral surface in front of the
caudal lobes about 20 ym from the posterior
border.

Genital system follows the usual pattern.
Paired testes extend lateral to the anterior
part of intestine. Male pore not seen. Eggs
occur about the middle part of intestine and
attain about 45 pm in maximum diameter.
Protonephridia not seen.

Holotype : Specimen 350 um long, with
gonads, collected by the author on 31 January,
1977. Deposited with the Zoological Survey
of India, Calcutta. Regd. No. P. 3030/1.

Type locality: Medium sand, 20 cm
below surface, half-tide level, intertidal zone,
Gopalpur Beach (Lat. 19°1528" N and Long.
84°55'14" E), Orissa, India.

Remarks : Of the 18 species of Turbanella
Schultze hitherto known (see Schmidt, 1974),
T 4ndica n. sp. approaches the group of
species as T bocqueti Kaplan (1958) and T
veneziana Schrom (1972) in the reduction of
adhesive tubes. However, the new species
clearly differs from both the species in other
details, It dijffers from 7' bocqueti in the
shape of head and tail lobes and the structure
and number of adhesive tubes. 7T ndica
differs from 7', veneziana in the shape of body,
possession of lateral cephalic protuberances,
absence of a median anal cone and the
number of adhesive tubes.

Diagnostic features : Shape of body typical
of the genus. Body up to 360 pm long and
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55 um wide, Head distinct with lateral protu-
berances. Posterior end bilobed and deeply
cleft. Median anal cone absent. Anterior
adhesive tubes 3—4 pairs, ventrolateral
adhesive tubes 8—10 pairs and posterior
adhesive tubes 5 pairs. Dorsal adhesive
tubes absent. Dorsolateral epidermal glands
small and numerous. Ventral ciliation in
two longitudinal bands. Pharynx occupies
1/3 of total gut length. Conspicuous pharyn-
geal pores at posterior end of pharynx.

Family : THAUMASTODERMATIDAE Remane, 1926
Genus : Tetranchyroderma Remane, 1926
Tetranchyroderma littoralis n. sp. (Fig. 3)

DescripTiON

The specimens attain a total length of 320-
360 ym -and a maximum width of 70—85 um,
depending on the state of contraction. Body
elongated, contractile, dosoventrally flattened
and slightly tapers towards both the ends. Head
distinct. Both the head and tail are bluntly
rounded. Head without pestle organs and
tentacles, but bears dorsally two flagelliform
hairs about 40 »min length on its anterolateral
corners. Body has a complete dorsal covering
of 4-pronged cuticular hooks or tetrancres.
The hooks have prongs of equal size and
measure about 3 pm in the anterior region
and 5-8 wxm in middle and posterior regions.
There are about 60 transverse rows of tetra-
ncres, each row consisting 15—20 hooks.
As in other species, cuticular hooks are
absent or sparse in the narrow strip of
anterior region on head: Two rows of small
and numerous dorsolateral epidermal glands
present ; they are about 15—18 pairs on each
side, attaining about 3—5 um in diameter.
Dorsal glands absent. Ventral surface has a
complete and uniform covering of, cilia,



Rao : Gastrotrichs from Orissa

141

top °

Fig. 8. Tetranchyroderma littoralis n. 8p. A. adult, ventral view ; B. anterior region, dorsal view ;
C. Two cuticular hooks or tetrancres.

Short sensory hairs 5—12 um in length occur

along the anterior margin of head and lateral
sides of body.
Anterior adhesive organ consists of 5 tubes

3

on either side, arranged in an arc on the
ventral surface just behind mouth. They
occur in two groups, three being ventral and
two ventrolateral in position, The tubes
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attain 6—8 um in length. Fifty to 60 pairs of
ventrolateral and posterior adhesive tubes
5—8 um in length occur in a single row. The
tubes start at the level about halfway of
the pharynx; they are somewhat sparse
anteriorly and more numerous towards the
posterior end. The ventrolateral and posterior
adhesive tubes merge around the posterior
border and are indistinguishable. Lateral and
dorsal adhesive tubes, cirri and posterior
pedicles seen in some other species of the
genus are absent. In addition to the anterior,
ventrolateral and posterior adhesive tubes,
two pairs of ventral feet resembling those
reported for 7. coeliopodium Boaden (1963 b)
and 7. thysanogaster Boaden (1965), are present.
The more anterior feet are located at the level
lateral to the posterior end of pharynx, while
the posterior ones occur lateral to anus. The
anterior foot bears 5 adhesive tubes about
8 pm in length, while the posterior one
has 3 tubes 6—8 um in length. The tubes are
directly borne on ventral body surface.

Mouth is about 50 um wide, quite extensible,
terminal, inclined to ventral surface and
encircled by a corona of sensory setae about
3 pm in length. Pharynx, intestine and gonads
follow the ususal pattern. Pharynx is about
110 pm long and occupies nearly 1/3 of the
total gutlength. Pharyngeal pores inconspicuous
at the posterior end of pharynx. The unpaired
right testis extends up to the level of the
posterior end of pharynx. One dorsal ovum
about 80X 35 um in sizesituated nearly halfway
along intestinal region, observed. A reniform
seminal receptacle 28X 12 um in size and a
pitcher-shaped granular copulatory bursa with
stalk reaching about 45 um in length, present.
Both the genital pores open on the ventral

surface close and adjacent to anus. Protone-
phridia not seen,
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Holotype ;: Specimen 330 um long, with
gonads, collected by the author on 21 January,
1977. Deposited with the Zoological Survey
of India, Calcutta. Regd. No. P 3031/1.

Type locality : Medium sand, 10 cm below
surface between low and half-tide levels of
the intertidal zone, Puri Beach (Lat. 19°48’
60" N and Long. 85°51°'14” E), Orissa, India.

Remarks ; Hitherto, the genus Tetranchyro-
derma Remane included 24 species. Of these
species, T. littoralis n. sp. appears closely
related to T. apus Remane (1927) in the shape
and structure of body, particularly the dispo-
stion of adhesive tubes and the absence of
posterior pedicles. But, the new species
clearly differs from the latter in the absence
of head tentacles, presence of tetrancres and
the number of adhesive tubes. T, littoralis
is distinguished from all other known species
of its genus by the presence of two pairs of
additionl ventral feet, each with 5 and 3
adhesive tubes, respectively.

Diagnostic features : Body up to 360 um long
and 85 ym wide, with both the ends rounded.
Cuticular armament of tetrancres present.
Fifteen to 18 pairs of small dorsolateral epide-
rmal glands present. Head tentacles and
pestle organs absent. Five pairs of anterior
adhesive tubes present. Fifty to 60 pairs of
ventrolateral and posterior adhesive tubes
merge indistinguishably at posterior end.
Dorsal and lateral adhesive tubes and posterior
pedicles absent. Two pairs of additional
ventral feet with 5 and 3 adhesive tubes pres-
ent. Pharynx about 110 ym long. Reniform
seminal receptacle and pear-shaped copula-
tory bursa present.
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A NEW SPECIES OF THE GENUS ITALOCHRYSA PRINCIPI
(NEUROPTERA : CHRYSOPIDAE) FROM INDIA.

S. K. Grnosu
Zoological Survey of India, Oalcutta

ABBTRACT

Italochrysa flavobrunnea, sp. nov., is described in this paper.

INTRODUCTION

In course of the taxonomical studies on
the neuropteran material from the northern
and southern peninsular India, the author
came across an interesting species belonging
to the genus Italochrysa Principi. Tjeder
(1966) claimed to have seen other species of
the genus from India and elsewhere, but he
did not furnish any published record of their
distributional data from India.

Presently, the paper incorporates a detailed
illustrated account of the species, [talockrysa
Sflavobrunnea, sp. nov., from Madhya Pradesh
and Tamil Nadu. The specimens bearing
registration no. 614/H,, and 850/H; ,; will be
-duly deposited at Zoological Survey of India.

Italochrysa flavobrunnea sp. nov.

Female : Labrum and palpi : brown ;
frons, clypeus and vertex : yellow ; antenna :
scape and pedical yellow but flagellum black ;
pronotum : yellow with dark brown anterior
margin and a transverse band on the disc ;
mesonotum ¢ yellow with blackish markings
on anterior margin of prescutum, on hinder
part of scutum and on anterior part of
scutellum ; metanotum : scutum and scutellum
similarly spotted as in mesonotum ; wings
(Plate III) : elongate with subacute apex;

forewing : longitudinal veins pale, yellowish
white but portion of Rs beyond middle black ;
second to sixth costals upto middle portion,
cross vein between cell m; and mg, basal
cubital crossvein and all gradates in inner
row and distal five in outer row black ; cell
mg longer than m, ; pterostigma elongate
and brownish; hind wing: with pale
venation, leg : femur yellow with a blackish
spot just before apex but in addition to it
a brown longitudinal line present on the
inner side of foreleg ; tibia yellow but foreleg
with a longitudinal brown line on the inner
side ; tarsus brown ; claw brown with a tooth
at base ; abdomen (Fig. 1, A): black but
apex of each segment yellow ; tergite 9+
ectoproct with narrow dorsal portion and
obliquely expanded lower portion; Sternite
7 with almost rounded distal margin ; sper-

matheca and subgenital plate as in Text-figs.
1,Band C.

Measurement : length of forewing, 16-17

mm : of hindwing, 14-15 mm.

Material : Holotype ¢ (Reg. No. 614/H;q)
: INDIA : Top slip, Coimbatore, Tamil Nadu,
coll. nil, 18. xi. 1969 ; Paratype ¢ (Reg. no.
850/H, 3) : Kanker rest house, Bastar, Madhya
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Pig. 1. A. apex of abdomen, lateral ;

B. spermatheca, lateral ;

Pradesh, coll. M. S. Shishodia and party,
4.1.1979.

Remark : The species is very much allied
to Italochrysa vartianorum Holzel from
Afghanistan. It differs from it by the frons,
clypeus and ground colour of the thorax
yellow ; forewing with second to sixth costals
upto middle, cross veins between cell m; and
mg, basal cubital cross veins, all gradates in
inner row and distal five in outer row, and
abdomen black.

C. subgenital plate, ventral,
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THE ELECTRIC RAYS OF THE GENUS HETERONARCE REGAN (RAJIFORMES :
TORPEDINIDAE), WITH THE DESCRIPTION OF A NEW SPECIES

P. K. TaLwaAr

Zoological Survey of India, Calcutia

ABSTRACT

Heteronarce prabhui, a new species of Terpedinidae from India, is described from six
speoimens recently trawled at 300 m off Quilon, Arabian Sea, and constitutes the first record

of the genus Heteronarce Regan from India.

all of which have been collected in recent years from our region.

A key is given fo the three recognised speoies,

Further, the relationship

of Hateronarce to other torpedinoid genera is reviewed and characters for the separation of the

five Indian genera are keyed.

InTRODUCTION

Two species of the rather rare genus
Heteronarce Regan, 1921, have generally been
recognised from four nominal species, known
only from the Western Indian Ocean : H.
garmant Regan, 1921, H. regani von Bonde
and Swart, 1924, H. natalensis (Fowler, 1925)
all from Natal, and H. mollis (Lloyd, 1907),
previously known only from three specimens
taken from the Gulf of Aden. Very little
taxonomic work has been done on this
poorly known deep-water genus. However,
since 1971 several specimens of H. mollis
and H. garmani have been collected off
the south-west coast of India. Also, six
specimens of a new species have been
collected recently also off the south-west
coast of India. This new torpedinoid is
named in honour Dr. M. S. Prabhu, Director,
Integrated Fisheries Project, Cochin.

The specimens described below are refera-
ble to the genus Heteronarce primarily because
the specimens have the disc rounded apter-

iorly, a very shallow groove around the
mouth, jaws short and weakly protractile,
eyes well developed and almost contiguous
with the spiracles, the nasal curtain only
slightly broader than long, and two dorsal
fins. The techniques employed for measuring
the morphological characters were similar
to that used by Wallace (1967). Opportunity
is taken here to briefly review the classification
of the torpedinoids as they concern the genera
found in India and presenta key to their
identification.

Key to the Specices

1 (a) Disc wider than long ; spiracles

large, about 1.25 times eye H. prabhusi

b) Disc longer than wide ; spira-
cles small, equal aye 2
Length of disc more than 50%
total length ; dorsal fins sub-

2 (a)

equal . H., mollss
(b) Length of disc less than 50%

total length ; first dorsal fin

slightly smaller than second

dorsal fin o H. garmani
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SYSTEMATIC ACCOUNT
Family : TorRPEDINIDAE
Heteronarce garmani Regan
Hoteronarce garmani Regan. 1921, Ann. Mag. nat. Hist.,
(9) 7:414 (type locality : Natal, .220-238 m) ;

Wallace, 1967, Oceanogr. Res. Inst. Invest. Rep., (17) :

65, fig, 28.

Material : 4 ex., 193—212 mm in total
length, off Quilon (Kerala), 300 m., 12—13
Mar. 75, coll. P, K, Talwar ; ZSI regd no.
F 7205/2—F7208/2.

DESCRIPTION

Disc subcircular, about 1°1 times longer
than wide ; length of disc 44'0—48:89, total
length. Eyes and spiracles small, of equal
size. Mouth small and slightly undulate, its
corners completely overlapped by nasal
curtain.

Origin of first dorsal fin just behind base
of pelvic fins ; first dorsal fin slightly smaller
than second dorsal fin. Quter edges of
pelvic fins concave.

Colour : in alcohol, dark brown above ;

ventral surface creamy white with their outer
edges greyish brown ; outer posterior edges

of dorsal fins hyaline, outer edges of pelvic
fins whitish.

Distribution : Natal (Western Indian

Ocean) and the south-west coast of India ; 74
—300 m.

Remarks : This species was earlier known
only from the Western Indian Ocean. Of
the four specimens from India, three are
males and are similarly coloured whereas in
the fourth specimen (F 7208/2) which is a
female, the dorsal surface of the disc is
considerably lighter in colour with faint
reticulations and the ventral surface of the
disc is also much paler in colour. These
specimens agree very well with Wallace’s
(1967) description and figure of the species,
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Heteronarce mollis (Lloyd)

Narcine mollis Lloyd, 1907, Rec. Indian Mus.,, 1: 5,8
(type locality : Gulf of Aden, 235 m.) ; Lloyd, 1909,
Mem. Indian Mus., 2 : 144 ; Tlust. Zool. ‘“Investi-
gator”, 1909, pl. 46, fig.1. la.

Heteronarce mollis : Regan, 1921, Ann. Mag. nat. Hist.,
(9)7 ; 414 (name only) ; Norman, 1939, John Murray
Exped. Sci. Rep., 7 (1) ; 12.

Matertal : 7 exs., 120—205 mm in total
length, off Quilon (Kerala), 300 m, 3—4 Mar.
1971, coll, P, K, Talwar ; ZSI regd. F 6299/2.

DescrieTiON

Disc ovoid, about 1'1 times longer than
wide ; length of disc 51'6—54'0% total length.
Eves and spiracles small, of equal size. Mouth
small and slightly undulate, its corners com-
pletely overlapped by nasal curtain.

Origin of dorsal fin just behind base of
pelvic fins ; dorsal fins subequal. Outer edges
of pelvic fins convex.

Colour : in alcohol, dark brown above,
greyish brown on wventral surface; margins
of dorsal, pelvic and caudal fins with white

margins.

Distribution : Gulf of Aden and the south-
west coast of India ; 238—288 m.

Remarks : Lloyd (1907) described this
species on two specimens from the Gulf of
Aden. Subsequent to its original discovery
it has been reported only once (Norman, 1939)
by the John Murray Expedition also from the
Gulf of Aden. The fate of the two syntypes
is unknown (Talwar, 1977). One syntype
(ZSI F 1456/1), a male, 225 mm in total length,
is not traceable in the ZSI collections and the
fate of other syntype (2SI F 1457/1) which
was given to the British Museum (Natural

History) on 9 March 1909, is also unknown,
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Heteronarce prabhui sp. nov.

Material : Holotype (Fig. 1)t an example,
220 mm in total length, collected from the
Arabian Sea off Quilon (approx. 09°N. 76°E),
otter trawl haul, 300 m, 7 March, 1979, coll.
P, K. Talwar, Zoological Survey of India regd.
no, F 7614/2,

Fig. 1,

Paratypes :
‘total length, collected along with the holo-
type ; 2SI regd. no. F 7615—9/2.

X |

5 examples, 141—218 mm in
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DgascrirriON

Based on the holotype and five paratypes.
Measurements are presented in the table,

Disc almost circular, 1'05—1'07 times
wider than long ; length of disc 48'1—52'4%,
total length. Eyes small, contiguous with

Heteronarce prabhui, holotype, dorsal view.

spiracles ; spiracles large, about 1°25 times in
eye diameter. Mouth small and slightly
undulate, its corners completely overlapped
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by the nasal curtain; mouth apparently
suctorial,
. 10—-12 \
Teeth in ———— transverse rows, each with

11-12
a sharp median cusp.

Dorsal fins subequal, origin of first dorsal
fin just above or slightly anterior to rear ends
of pelvic fin bases. Pelvic fins with outer
edges convex.

Colour : in alcohol, dorsal surface greyish,
uniform ; ventral surface greyish with whitish

margins to the disc, pelvic-fins and tail.

Distribution ; South-West coast of India,
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ed a classification in which three families were
defined by the number of dorsal fins wherein
he also considered Heteronarce near Narcine,
Compagno (1973), however, has shown that
the genus Heteronarce is more closely related to
the genus Narke (a genus with one dorsal fin
only) than with Narcine, He placed Narke and
Heteronarce in the family Narkidae, Narcine
and Benthobatis in the Narcinidae, and pro-
posed new characters for separating them.

Lindberg (1976), however, continued to follow

the older classification whereas Nelson (1976)

employed Compagno’s basis of division but
at a subfamily/tribal level. It seems best to

300 m. regard the torpedinoids as constituting a
TABLE : Selected measurements (in mm) of holotype and paratypes of Heteronarce prabhui
HOLOTYPE PARATYPES
F 7614/2 F 7615/2 F 7616/2 F %617/2 F 7618/2 F 7619/2
Total length 220.0 205.0 202.0 202.0 218.0 141.0
Length of Disc 108.0 100.0 105.0 106.0 102.0 74.0
Snout to origin first dorsal fin 125.0 122.0 121.0 120.0 124.0 85.0
Snont to origin second dorsal fin 148.0 141.0 141.0 138.0 148.0 96.6
Snout to anterior end orbit 24,0 23.0 26.0 24.0 23.0 15.6
Snout to origin upper caudal fin 174.0 161.0 159.0 160.0 169.0 112.5
Disc width 112.0 105.0 108.0 114.0 105.0 75.0
First dorsal fin base 12.5 115 12.6 12.0 18.6 9.0
Interspace between dorsal fin bases 10.5 7.5 8.0 8.5 12.0 7.0
Second dorsal fin base 12,5 12.5 13.5 13.6 18.5 7.6
Distance between spiracles 13.5 13.0 185 125 13.0 9.6
Snout to tip lower jaw 25.0 22.0 27.0 24.5 27.0 18.5
Snout to anterior end vent 102.0 101.0 94.0 93.0 102.0 70.0
Mouth width 10.5 8.5 9.6 9.5 9.0 6.0
Between inner ends first pair gill slits 33.0 28.5 27.5 28.5 29.5 18,56
Between inner ends fitth pair gill slits 18.0 16.5 16.5 17.0 17.0 15.0

Discussion
Earlier workers arranged the torpedinoids
(electric rays) in a single family Torpedinidae
and the genus Heteronarce has usually (Regan,
1921 ; Fowler, 1941 ; Norman, 1957) been
placed in the vicinity of the genus Narcine
Henle. Bigelow and Schroeder (1953) introduc-

single distinct family. Misra (1969) listed
five genera of Torpedinidae in the Founa of
India of which Bengalichthys Annandale is
considered a subgenus of Narke Kaup by
Garrick (1951), and subsequent workers by
implication. The following key will serve tg
distinguish the five Indian genera ;
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1 (a) Diso truncate or emarginate ant-
eriorly : jaws extremely slender ;

mouth  arcuate (Subfamily
Torpedininae) Torpedo

(b) Disc rounded anteriorly ; jaws

stout ; mouth transverse (Sub-
family Narcininse) 2

2 (a) Deep groove around mouth ; jaws
long and strongly protractile ... 3

(b) Shallow groove around mouth ;
jaws short and weakly protractile 4

3 (a) Eyes obsolete (degenerate) ; disc
elongate . Benthabatis
(b) Eyes well developed Narcine
4 (a) One dorsal fin Narke
(b) Two dorsal fins ... Heteronarce
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TWO NEW SPECIES OF AMPHIBIA FROM
SILENT VALLEY, S. INDIA

R. S. Pirat
Zoological Survey of India, Madras

ABSTRACT

Two new species of Anurans, Micrizalus thampii (Ranidae) and Bufo silentvalleyensis

(Bufonidae) are being described from Bilent Valley forests.

M. thampii comes very close to

M. fuscus. B. silenlvalleyensis possesses a parietal ridge and is compared with those Bufonids
with parietal ridge vis. B. parietalis, B, fergusonii and B. biporcatus.

Keywords :

INTRODUCTION

As a member of the multi-disciplinary
joint expedition to the Silent Valley organised
by the Geological Survey of India in January,
1979 the author was able to make a good
collection of Amphibia and while working it
out discovered two species new to science
belonging to the genera Micrizalus and Bufo
which are being reported here. The Silent
Valley, which is in the Palghat District of
Kerala State, is one of India’s largest, undistur-
bed evergreen forests spread over 8952
hectares. Kunthi River which is a tributary
of Bharathapuzha takes its origin in the valley
and flows north-south. There has not been
eatlier studies on [the Amphibian fauna of
this forest because of its inaccessible nature
and difficult terrain.

Silent Valley, Micrixalus thampis, Bufo silentvalleyensis.

Family :
Genus :

RANIDAE

Micrixalus Boulenger
Micrixalus thampii sp. nov.

(Plate 1V, A and B)
Diagnosis : Small frogs with tympanum
fairly distinct, dorso-lateral glandular folds
present but not complete, lingual papilla
absent, upper eyelid narrower than inter-
orbital space and toes half to three-fourths
webbed, with digital discs bearing circum-
marginal grooves.

Material : The material consists of two

specimens, a male and female collected at a
point about 6 kilometre (as the crow flies
about 15 kilometre on foot) north of the
proposed dam site. The female was taken
from Madiri Mavam Thodu which is a tribu-
tary of the Kunthi River. The male specimen
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was collected from a stream which drains
into Madiri Mavam Thodu.

DgescripTION

Head : Not depressed, as longas broad,
width at level of tympanum twice that of the
distance from tip of snout to anterior corner
of eye.
than the horizontal diameter of eye; canthus
rostralis blunt and rounded, lores almost
vertical, concave between eye and nostril;
nostril at the upper margin of lores, halfway
between tip of snout and eye ; inter-orbital
space wider than upper eyelid ; tympanum
small, its rim fairly distinct through the
enveloping skin, its diameter less than half of
eye and about half the inter-orbital distance.

Pupil horizontal, vomerine absent. Tongue
free, bifid, devoid of papilla.

Forelimbs : About half total length, fin-
gers free, tips dilated into discs, that of third
twice as wide as the narrowest part of the
penultimate phalanx, discs with deep circum-
marginal grooves. First finger a little shorter
than second, the latter as long as fourth;
subarticular tubercles fairly prominent.

Hindlimbs : More than 1% times the
length from tip of snout to coccyx, heels
hardly touching when limbs are folded at
right angles to body ; tibio-tarsal articulation
of the adpressed limb reaching just beyond
anterior corner of eye. Tibia about half of
total length, about 4 times as long as broad.
Disc of toes larger than that of fingers, with
deep circum-marginal pocket-like grooves. No
intercalary ossicle present, Toes in males
three-fourths webbed, only narrow fringes of
web reaching discs on the outer side of first,
second, third and the inner side of fifth toe.
Three digits of fourth toe free. The webbing

Snout subacuminate, slightly longer
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comparatively briefer (half) in females where
two distal digits of first, second, third, fifth,
and a little more than three digits in the
fourth toe are free. Subarticular tubercles
prominent ; a small oval inner metatarsal
tubercle present, no outer tubercle. Outer

metatarsal separated by web in the distal half.

No outer metatarsal fold or tubercles. No
tarsal fold.

Skin : Smooth above with few small
granules which are devoid of minute spines.
Dorsal side of tibia with larger granules. An
incomplete weak dorsolateral glandular fold
originating at shoulder level upto groin.
Tympanic fold faint. A row of three pustules
from angle of mouth to insertion of arm.

Colour : Dorsum greyish brown without
much markings. Flank below the dorsola-
teral fold black which encloses the darkish
tympanum, Sides of snout darker on the
upper half. Upper sides of femur and tibia
with narrow brown cross bands. Hind surface
of thigh black with a narrow whitish oblique
line from base to half or less its length. Under
surface of body white, mottled and marbled
with brown on breast and more so on throat.
Under side of thighs white while that of calf
brownish with a distinctive clear, white band
running its entire length,

Secondary sex characters : Dorsum in male
datker with indistinct markings. Vocal
sacs internal opening to the floor of mouth
by paired openings near the angle of jaws.
Nuptial pads present on the upper side of
first finger extending from wrist to base of
penultimate digit. Webbing on toes in male

more extensive in comparison with female.
Male smaller,

Measurements :

See Table 1



Priral : New species of Amphibia from S, India

155

TABLE 1. Body measurements in mm.

of Micrizvalus thampii Pillai

Male Female
Total length 20°0 28°0
Length of head (tip of snout to angle
of jaws) 78 8'0
Width of head (at angle of jaws) 7°0 8'0
Length of Bnout (tip of snout to
anterior corner of eye) 95 40
Diameter of eye v 30 30
Width of npper eyelid 1'8 20
Minimum inter-orbital distance 22 25
Diameter of tympanun 10 12
Length of forelimb 1056 11'0
Length of hind limb 84 40
Length of tibia 11'0 13°0
Width of tibia 30 85

Type-specimens :
Holotype : An adult & frog, loc. Silent

Valley, S. India, Alt. 900 metres. 27 January
1979, Coll. R. 8. Pillas,

Paratype : An adult ¢ frog, loc. Silent
Valley, 26 January 1979. Other data same as
above.

The Type specimens are deposited with
the Southern Regional Station, Zoological
Survey of India, Madras.

Both the specimens were taken from water.
The long legs and webbed feet suggest that
they are good swimmers and leapers.

It is a pleasure to name this frog after
Shri P. K. Thampi who led the expedition to
the Silent Valley.

AFFINITIES

Pillai (1978) while describing Micrizalus
nudis from Wynad has presented a key to
the seven Indian and the single Ceylonese
species of Micrizalus. Running down the
Key with reference to the characters enumer-

ated above, the present species is seen to
occupy a position very close to Micrizalus
fuscus (Boulenger, 1890). But a comparison
with the material of M. fuscus which the
author collected from Courtallam (S. India)
shows that the present species is quite
distinct. M. fuscus has a long, pointed snout,
inter-orbital space only as broad as upper
eyelid, toes nearly entirely webbed and the
stripe on the hindside of thigh is horizontal,
broad and extending to the articulation of
the femur and tibia. M. thampit comes
close but differs from M. herret erected by
Myers (1942) on the basis of a single imale
specimen collected from Kallar (near Trivan-
drum, Kerala), the female of which is still
unknown, in the incomplete and weak dorso-
lateral and tympanic folds, inter-orbital space
being broader than upper eyelid, the tibio-
tarsal articulation not extending beyond tip
of snout, in the shorter webbing on toes, the
discs on toes being larger than those on
fingers, the outer metatarsal being separated
in the distal half (as against one-third or one-
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fourth in M. herrei) and in colouration, parti-
cularly back of thighs and lower side of tibia.
The present species resembles M, silvaticus
(Boul.) in the incomplete dorso-lateral folds
but could easily be distinguished by the more
extensive webbing on toes, larger digital discs,
longer legs and colouration. M. thampii
also differs from M. sazicola (Jerdon), M.
sarasinorum (Muller), M. nudis (Pillai) and M.
borealis Annandale in the presence of dorsola-
teral glandular folds and from M. opisthorhodus
(Gunther) in the absence of a lingual papilla.

Family : BUFONIDAE
Genus : Bufo Laurenti

Bufo silentvalleyensis sp. nov.
(Plate IV, C and D)

Diagnosis : A fairly large toad with smooth
skin, broad head and slender limbs. Cranial
ridges present, the parietal ridge being
directed ‘obliquely inwards.

DescripTION

Head : Broader than long, with bony
cranial ridges in the form of a canthal, pre-
orbital, supra-orbital, post-orbital, parietal
and supra-tympanic. Ridges on either side
elevated rendering the inter-orbital area
depressed and excacated. Parietal ridges direc-
ted obliquely inwards making an obtuse angle
with the supra-orbital. Snout rather blunt
not projecting beyond lower jaw. Canthus
rostralis prominent, loreal region almost
vertical, nostrils, lateral, near the tip of snout,
distance between them less than minimum
inter-orbital distance and slightly more than
diameter: of tympanum. Eyes with pupil
horizontal, its diameter equal to minimum
inter-ocular distance. Upper eyelid broad,
oval, overhanging and about closing the

~darker, devoid of markings.
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corneal surface. Tympanum distinct, smooth,
about half diameter of eye. Upper jaw devoid
of teeth, vomerines absent, tongue small,
pyriform.

Forelimbs .

Slender, about three-fourths
length from tip of snout to vent. Fingers
free, tips obtuse. First finger a little longer
than second, third much longer. Inter-arti-
cular tubercles prominent, two pads on palm.

Hindlimbs : Long, slender, about 1}
times length of head and body. Tibia very
thin being 5 times as long as broad and
as long as foot. Tibia-tarsal articulation of
adpressed limb reaching anterior margin of
tympanum, heels not touching when. limbs
are folded at right angles to body. Toes
long, tips obtuse, webbed at base. OQuter

metatarsal fused for more than half its length,
Subarticular tubercles small.

Skin : Dorsal surface smooth, a few
tubercles behind the angle of jaws, limbs with
minute tubercles. A few tubercles on flanks.
Parotoids prominent, narrow and smooth.
A distinct hump above cloaca representing
the tip of coccyx. Diapophysis of sacnal
vertebrae dilated and projecting. Skin of
ventral parts rough.

Colour : (In spirit) Dorsum uniformly
greyish brown, flanks and upper side of limbs
Cranial crests
lighter. Throat light brown, chest faintly
marbled, belly white with brownish blotches,
underside of thighs white,

Measurements : See Table 2

Holotype : An adult

frog, loc. mnear

‘Valiaparai Thodu, Silent Valley Forests, S.
India, Alt. 800 metres.

17 January 1979,
Coll, R, 8, Pilla,
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R. S. PiLrLa1 PrLaTe IV

A anpd B. Dorsal and ventral views of Micrizalus thampis Pillai ( Q)
Cand D. Dorsal and ventral views of Bufo silentvalleyensis Pillai



PrirAr ¢ New species of Amphibia from S, India

137

TABLE 2. Body measurements in mm. of Bufo silentvalleyensis Pillai

Total length

Length of head (tip of snout to angle of jaws)

Width of head (at angle of jaws)

Length of snout (tip of snout to anterior corner of eye) ...

Diameter of eye

Width of upper eyelid
Minimuom inter-orbital distance
Diameter of tympanum

Length of forelimb

Length of hindlimb

Length of tibia

Width of tibia

66°0
21'0
270
90
8'8
. 650
83
87
. 46'0
XY 90'0
800
60

The single specimen was collected from
under a stone in a grassy plot of open forest
adjoining the Valiaparai stream which is a
tributary of Kunthi River. No information
about the habits of this species is available.
The weak legs and little webbing suggest that
adults are terrestrial living in forest litter.

AFFINITIES

Toothless jaws, pyriform tongue, parotoids
and free fingers indicate that the present
specimen belongs to genus Bufo. Presence
of a parietal ridge on the head brings it close
to Bufo parietalts Boul., Bufo fergusonii Boul.
and Bufo biporcatus Gravenh. The two former
species are known from hills of S. India while
B. biporcatus is distributed in Java, Borneo
and Burma. That B. silentvalleyensis is not
conspecific with any of these three and
requires the erection of a new taxon to
accommodate it is evident from the following.
A comparison with several examples of Bufo
parietalis which were collected from Silent
Valley forests show that the present example
is quite distinct from it. The robust body,
stout limbs, profusely. warty skin and the
very prominent and cornified cranial ridges

?

are quite unmistakable. B. fergusonii is a
much smaller species with stout body and
limbs, skin beset with spinose tubercles,
rounded parotoids and the first finger equal
to second. In B. biporcatus the parietal ridge
forms a straight line together with the supra-
orbital ridge while it forms an angle in B,
silentvalleyensis. The larger tympanum (equal
to eye), smaller first finger, more extensive
webbing, spinous tubercles on dorsum are
all characters which easily distinguish B.
biporcatus from B, silentvalleyensis,

The body profile and slender limbs do not
conform to that in Bufo, but is strongly remi-
niscent of that of the Pelobatid genus Lepto-
brachium to which it was thought to belong
at the time of its collection. But the tooth-
less upper jaw, horizontal pupil, distinct
tympanum, parotoid glands and the cranial
ridges are unmistakable characters of the
genus Bufo,
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RECORD OF THREE GENERA OF CHIRONOMINAE (CHIRONOMIDAE : DIPTERA)
FROM INDIA

D. K. Guna
ZoologicalvSurvey of India, Calcutta

and

P. K. CHAUDHURI

Department of Zoology, University of Burdwan

ABSTRAOT

Systematic position of Ohironomus (= Tendipes) brunetti Kieffer has been revised by

placing it in the genus:Endochironomus Kieffer.

Two new species, Pentapedilum macro-

trichium and Xenochironomus loripes are described from West Bengal, India.

INTRODUCTION

There are no records of the species of
genera, Endochironomus Kieffer, Pentapedilum
Kieffer and Xenochironomus Kieffer from India,
though they have been reported from the
Orient in one, two and one species respectiv-
ely (Sublette and Sublette, 1973). In course
of our studies of the chironomid fauna of
India at the Zoological Survey of India and
the collections of those from different ecologi-
cal niches of West Bengal, we came across
the above species.

For explanations of abbreviations and
morphological terminologies, the works of
Frommer (1967) and Saether (1967 and 1977)
have been referred.

Endochironomus brunetti (Kieffer) n. comb.
(Figs. 1 a-c)
Tendipes brunetts Kieffer, 1913, Rec. Indian
Mus,, 9 : 133.

Male : Unknown.

Female ¢

Head : Vertex white with a number of
setae. Maxillary palp dark vyellow, long,
palpomere III longer, palpomere V longest.
Eyes contiguous, wider near vertex, reniform
extended dorsally, extension being 002 mm
long. Frontal tubercle absent. Antenna (Fig.
1a brown, flagellomeres II-IV vase-shaped with
long neck, flagellomere V almost equal to

flagellomere I ;length ratio of flagellomeres
I—V 35:22:22:25: 38, AR 0°36.

Thorax : Antepronotum collor-like with
an emergination at the middle, mesonotum
with three short bands.

Wing : Hyaline with veins yellow. Setae
on veins not traceable Ry, 5 ends well beyond
R, almost closer to R,,;; ending of Re,s
and C pointed and with setae ; r-m slightly
Wing with markings or

Yellow in colour.

proximal to f-cu.
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0.15mm

Pig. 1 Endochironomus hruneiti (Kieffer) n. comb § :
a) antenna, b) tibial ends of hind, mid and fore legs,

c) genitalia and seminal capsules.

spots as follows : i) smoky bands in cell Mgy, ing the margin of the wing, ii) spots two in
extending over Cuand Cui but not reach- number one being in cell M near the base of
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Mg, and another near the apex of Mg,q.
Squama with setae. Haltere white. Length
of wing 1°64 mm, breadth 0'82 mm. Legs
(Fig. 1b) : Fore femur with a broad subapical
dark brown band, fore tibia and tarsomeres
I-IV dark, hind tibia with a subapical dark
brown band. Fore tibial scale with a small
sharp spur. Spurs of mid tibia equal to
subequal being 0°024 mm and 0°020 mm long,
ratio of length of spurs to the apical diameter
of mid tibia 6:22 and 5: 22 ; spurs of hind
tibia remarkably unequal being 0'028 mm and
0008 mm long, ratio of length of spurs to
the apical diameter of hing tibia 7 : 10, and

12 :11. Pulvilli wide, little shorter than
empodium which is equal to claws.
Abdomen: Yellow in colour. Setae

present on terga, marginal setae longer. Geni-
talia (Fig. 1c) : Notum 0°12 mm long. Coxo-
sternapodeme bow shaped. Cerci long. Seminal
capsules oval, equal measuring 0°'10 mm by
0°08 mm ; ducts of seminal capsules straight
without loop and opening separately.

Material examined : 42 2, India, Bihar,
Madhupur, 1913, Coll. N. Annandale,

Remarks : This species was described as
Tendipes brumetti by Kieffer (1913) from India.
Since the descriptions of the species as given
by Kieffer is utterly inadequate Sublette and
Sublette (1973) could not possibly determine
its true systematic position. Though the type-
specimen are not available in the Zoological
Survey of India, Calcutta, on examining the
named collections preserved in spirit in the
Zoological Survey of India and correlating the
observations on them with the descriptions
of Kieffer, One may be tempted to place
the species under the genus Endochironomus
Kieffer as a new combination on the basis of
following characters ; i) antepronotum collor-
like with dorsal emergination, ii) antenna
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of female, iii) ending of Rg,g with C far
beyond R,,iv) fore tibial scale with a short
spur, v) hind tibial spurs strikingly unequal
and vi) r-m slightly proximal to f-cu. The
present authors however, could not locate
any spot or clouds in the wing of the material
examined as reported by Kieffer (1913). The
illustrations could not also be made in detail

as the exotic materials are almost bleached due
to long preservation in spirit.

Pentapedilum macrotrichium n. sp. (Fig.

2 a—e)
Male : Unknown
Female : Body length 1°'59 mm

Head : Greyish in colour. Vertex with
8-9 (Outer verticles 6, post orbitals 2-3) setae.
Clypeus with 25-26 (25) setae arranged in 4-5
rows, clypeal ratio 1. Maxillary palp pale
grey ; length ratio of palpomeres -V 2:4:6:
4:11, L/W ratio 3'0. Eyes bare, reniform
slightly extended dorsally, extension being
0'0lmm long. Frontal tubercle absent.
Antenna (Fig. 2a) pale grey in colour, flagello-
meres II-IV flask-shaped with long neck,
flagellomere V pear-shaped with a furrow at
the middle ; length ratio of flagellomeres I-V
20:15:18:11 :25, AR 2.1, Pedicel ratio
0:67. CA 1, CP 098.

Thorax : Brown with grey bands. Ante-
pronotum collor-like without seta. Acrosti-
chals 12 in pairs, dorsocentrals 13-14 in a row,
prealars 2, prescutellars 0, Scutellum with
10 setae in one transverse TOW, postscutellum

-grey in colour.

Wing (Fig. 2b) : Pale with yellowish tinge.
Brachiolum with 4 setae. Wing membrane
with densely distributed macrotrichia even in
veins including cross-veins. R,  very close
toR; at a distance of 0'02mm from R, ;
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Fig. 3 Pen apedilum macrotrichium n. sp. 9 :

a) antenna, b) wing, c) tibial ends of mid and fore legs and
d—e¢) genitalia.

ending of R, 5 with C blunt ; r-m proximal
to f-cu; one faint vein present below Mg g
and above Cu; An ends proximal to f-cu.
Anal lobe obsolete. Squama with 4-5 (4)
setae. Haltere with pale stem and grey knob.
CR 097, V R 1-38, Wing length 103 (0°94-1.
12, on=6) mm, breadth 0'40(0°33-0.45, n=6)
mm.

Legs (Fig. 2c¢): Brown in colour with
numerous setae. Fore tibia with elongated
scale being 060 mm long, bearing a short

spine. Spurs of mid and hind tibia equal,
ratio of length of spurs to the apical diameter
of mid and hind tibia 4:3. Pulvilli longitu-
dinally split with an empodium. LR 0'4 in
fore, LR 0°5 in mid and LR 0'64 in hind legs.

Abdomen: Brown in colour, margin
dark brown. Terga with numerous weak
setae arranged in irregular rows. Genitalia
(Figs. 2d-e) : Notum 0°13 mm long. Gonoco-
xite IX with 4-6 setae. Coxosternapodeme
with one median broad bend. Gonocoxa-
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podeme wide with 12-14 setae divided mesally.
Gonapophysis VIII divided into a large dorso-
mesal and a small brush like ventrolateral
lobe. Tergum IX and X with numerous
setae. Postgenital plate conical and protruded.
Cerci with 20 setae. Labia with profuse setae.
Seminal capsule oval, moderately sclerotized
with small neck measuring 006 mm by 003
mm ; ducts of seminal capsules straight
normally sometimes with one or two bends.

Holotype : ¢, (Z.S. 1. Reg. 6523/H6) West
Bengal, Burdwan, 11. iii. 1978, Coll. 4.
Chatterjee,

Paratypes : 12 ¢ ¢, data same as holo-

type ; paratypes in the collection of Zoology
department, University of Burdwan, Burdwan.

Remarks : This species is named as Penta-
pedilum macrotrichium on the basis of dense
macrotrichia distributed all over the wing
membrane and veins. It seems close to
Pentapedilum convexum and P. modosum des-
cribed by Johannsen (1932) from Sumatra
and Java respectively but can easily be disting-
uished from them by, i) thorax with grey
vidttae, ii) macrotrichia densely distributed
on wing as well as veins, iii) grey haltere
knob, iv) flagellomeres II-IV flask-shaped with
long neck and v) equal and oval seminal
capsules.

Xenochironomus loripes n. sp. (Figs. 3 a-e)

Male : Body length 3.61(3.51-3.70, n=5)
mm.

Head : Dark brown in colour. Vertex
brown with 12 (postocular 3, outer verticles 5
and inner verticles 4) setae. Clypeus with 14
setae, clypeal ratio 0'87. Maxillary palp
(Fig. 3a) pale brown to brown, palpomeres
I-IV dark brown, palpomere III with a prea-
pical pit bearing flagella-like sensilla, palpo-
mere V with 2 straight apical setae ; length
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ratio of palpomeres I-V 10: 11 :27: 33 : 46,
L/W ratio 3.71. Eyes bare, contiguous, hemi-
spherical extended dorsally, extension being
0.11mm long. Frontal tubercle absent. Ante-
nna dark brown, length ratio of ofelagellomers
I-'XI14:6:8:6:8:8:7:7:8:8:164, AR
2.07. Pedicel ratio 1.6 CP 1.1, CA 0.59.

Thorax (Fig. 3b) : Brown with one median
longitudinal band and two lateral vittae.
Antepronotum very thin, V shaped without
any seta and divided by a median sutute.
Acrostichals 10-12 begining from tip of the
middle of mesonotum, dorsocentral 18-20 (20)
in a row, humerals 0, prealars 4. Scutellum
with 8 setae in an oblique row, postscutellum
dark brown with a median suture.

Wing (Fig. 3c) : Pale brown with the veins
conspicuous and infuscated. Brachiolum with
2 setae. R with 13, Ry, 13, and R4 without
setae ; Ry meets C very close to R, being
0.lmm ‘away from R, ; ending of 4, ¢ with C
blunt and with 3 setae; r-m distinct, dark
and proximal to f-cu ; An ends distal to f-cu.
Squama with 10-12 setae. Haltere with yellow
stem and knob and without seta. Wing length
1.44(1.42-1.46, n=8) mm, breadth 0.77(0.77-0.
18,n=8) mm. CR 0.95, VR 1.8.

Legs (Fig. 3d): Brown in colour. Fore
coxa with 2 long setae, fore femur with an
apical dark brown band, mid and hind femur
dark brown forming a broad band at its
distal part, fore tibia dark brown, mid and
hind tibia brown with an apical and basal
brown band. Fore tibial scale blunt with 2
long setae at the tip. Spurs of mid tibia
subequal, slightly curved being 0°021 mm and
0017 mm long, ratio of length of spurs to
the apical diameter of mid tibia 3 : 4, and 2 :
4 ; spurs of hind tibia unequal being 025 mm
and 0°14 mm long, ratio of length of spurs
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Fie.3

Tigs. 83 Xenochironomus loripes n. sp. d:
a) maxillary palp b) thorax, c) wing, d) tibial ends of fore,
mid and hind legs and e) hypopygium.

to the apical diameter of hind tibia 7 : 16 and
4 :16. Tarsomere I with an apical band and
tarsomeres II—V dark brown. Pulvilli well
developed and wide. LR 1'7 in fore, LR 0°46
in mid and LR 0°65 in-hind legs.

- Hypopygium (Fig. 3e) : Anal point short
broad and strongly downturned. Tergum IX
with 10 long setae concentrated at the middle.

Gonocoxite stout with 10—12 setae ; gonosty-
lus long with uniform diameter, tip slightly
attenuated and blunt having 7-8 (8) inwardly
directed setae at its inner apical margin.
Appendage 1 reduced to a small wide and
slightly bent at the tip bearing a few setae ;
appendage 2 well developed, elongated narrow
at the base, bowed ventrally reaching beyond
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the end of gonocoxite, apex bearing 11 curved
setae, Transverse sternapodeme 0°17 mm
long, lateral sternapodeme 0°14 mm long,
coxapodeme 004 mm and phallapodeme 01
mm long. HR 0°5; HV 2°32.

Female : Unknown

Holotype : &, (2. S. 1. Reg, 6525/H6) West
Bengal, Bolpur, 18. viii. 1977, Coll. D.
Chatterjee.

Paratypes : 8 3 &, data same as holotype ;
3 8 &, West Bengal, Raniganj, 10. viii. 1975
and 11. viii. 1977, Coll. P, K, Chaudhur: in
the collection of Zoology department, Univer-
sity of Burdwan, Burdwan.

Remarks : The species is named as Xeno-
chironomus loripes on the basis of the dark
brown bands on the femur of its legs. It
comes close to Xenochironomus australiensis
Freeman, 1961 from Australia especially in
the structure of male hypopygium but can
easily be separated from the above by, i) brown
colour of the body, ii) dark brown antenna,
iii) colour bands on femur and the colour of
the legs, iv) dark r-m and distinct other veins
of wing, v) shape of appendages 1 and 2 and
their chaetotaxy and vi) attenuation of the
tip of the gonostylus.
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SCHISTORCHIID TREMATODES OF MARINE FISHES OF INDIA, WITH CONSIDERA-
TIONS ON THE STATUS OF THE GENUS MEGACREADIUM NAGATY, 1956 AND

FAMILY SCHISTORCHIIDAE YAMAGUTI, 1942

M. HArrEzULLAH
Zoological Survey of India, Calcutta

ABSTRACT

The present study is a brief report on the digenetic trematode fauna of marine fishes
of the Gulf of Manaar and Coromandel Coast belonging to the family Schistorchiidae
Yamaguti, 1942. It comprises four species out of which one is described as new. This forms
the first record of this family from the Indian coasts. Schistorchis carneus Luhe, 1906,
described from Sri Lanka Coast falling on the side of the Gulf of Manaar is being recorded
from the puffer fish, Tetrodon hispidus from Mandapam situated along the Gulf coast. The
new species is Schistorchis longivesiculurus from the fish Siganus oramin from Tuticorin
and Karaikal, and, Schistorchis sp. from an unidentified parrot fish from Keelakkarai is not
assigned to any species it is based on a single specimen which is crushed. Schistorchis
skrjabini Darukhin, 1963, originally described from South China Sea, is being recorded from
Vellar Estuary at Porto-Novo.

Interesting observations have also been recorded regarding the nature of musculature
surrounding the oral opening, and its bearing on the validity of the genus Megacreadium
Nagaty, 1956 vis-a-vis Schisforchis Luhe, 1906. On the basis of a combination of characters

present in Schistorchis, the family Schistorchiidae has been held valid.

INTRODUCTION

The present study is a brief account of the
trematode fauna of marine fishes of the
Gulf of Manaar and Coromandel coast (Bay of
Bengal) belonging to the family Schistor-
chiidae Yamaguti, 1942. This forms the first
record of the occurrence of the members of
this family along the Indian Coasts. So far
the family has eight valid species. Of these,
three have been reported from Ghardaga
(Red Sea), one from South Modragam, Pearl
Banks of Sri Lanka (Gulf of Manaar) and the
rest from Naha, Okinawa (East China Sea) ;
South China Sea; Macassar, Celebes (Java
Sea) ; Queensland, Australia (Coral Sea) and

Hawaii. The distributional pattern of the
members of the family that emerges is that
they occur in the fishes of the Indian Ocean
and Pacific Ocean. No member of this family
has been reported so far from the Atlantic
Ocean. The present report of four species
is an important and interesting contribution
to the knowledge of the family Schistorchiidae
from the Bay of Bengal. At the same time
it also shows that the schistorchiid fauna of
the Bay of Bengal resembles that of the Far
East countries in the Pacific Ocean.

The various species of the family Schistor-
chiidae have been found to occur in the
stomach and intestine of the fishes of the
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unrelated families Tetrodontidae, Scaridae,
Siganidae, Triacanthidae, Balistidae, Mona-
canthidae and Zanclidae.

All measurements are in micron unless
otherwise stated. The diagrams have been
drawn with the aid of a Camera lucida.

Family : ScHisTORCHUDAE Yamaguti, 1942
Subfamily : ScaistorcHINAE Skrjabin, 1959

Schistorchis longivesiculurus n. sp.
(Figs. 1 & 2)

Host :  Siganus oramin Schneider ;
streaked spine foot ; Sigani-
dae.

Location : Intestine.

Locality : Tuticorin (Gulf of Manaar) ;
Karaikal (Coromandel coast).

Number of

specimens : Several from both localities.

Specimens
deposited : Z.S. I Reg. Nos. W 7281/1
and W 7282/1.

DescripTION

Body 7°658-15.482 mm long, 1.100-1.306

mm wide, elongate, sides almost parallel, ends
rounded. Cuticle unarmed. No eye-spot
pigment. Acetabulum 453-825 in diameter,
globular, nearer anterior end of body. Oral
sucker 508-868 in diameter, globular. Suckers
widths ratio 1 : 0.81-0.94 taking width of oral
sucker as one. Oral aperture ventroterminal.
No prepharynx. Pharynx 261-387 long, 343-
524 wide, squarish ; esophagus absent ; cecal
bifurcation immediately behind pharynx ; ceca
arcuate, extending up to posterior end of
body (in the specimens from Tuticorin the
condition of cecal ends is undetermined
because they are obliterated by vitelline
follicles, but in some of the specimens from
Karaikal the cecal ends seem to be in comm-
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Fig. 1. Schistorchis longivsiculurus n. sp.
Ventral view of the specimens from Karaikal
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unication with the exterior). Some space
between cecal bifurcation and acetabulum
present.

Testes 11, 447-799 in diameter, round,
entire, in one row along median line from
behind ovary to short of posterior end of
body, contaguous or not Seminal vesicle
long, winding, with thick muscular walls,
extending far behind acetabulum, obliterated
by close coils of utetus in some specimens.
Pars prostatica surrounded by prostate gland
cells towards anterior end of male duct. No
cirrus sac. Genital pore immediately preace-
tabular. Ovary 247-481 in diameter, globular,
preacetabular, median, smaller than testis.
Seminal receptacle present. Mehlis’ gland
immediately anterior to ovary. Vitelline
reservoir in the ovarian region. Vitellaria
follicular, follicles cecal, from posterior level
of acetabulum or some distance behind it to
posterior end of body. Uterus preovarian,
terminal part joning with male duct to form
a common duct. Eggs 42-77 by 28-51.

Excretory vesicle undetermined.

Remarks ;: The present species is character-
ised by : (i) a wide space between intestinal
bifurcation and acetabulum, and (ii) a wide,
long winding, tubular seminal vesicle with
thick muscular walls. In some specimens
it is rendered indiscernible due to the close
coils of uterus,

It comes very close to S. sigani Yamaguti,
1942 from an allied species of fish host,
Siganus puella, from Naha, Japan, but marke-
dly differs from it in (i) having a long winding
seminal vesicle (retort-shaped in S. sigant),
(ii) bhaving the walls of the seminal vesicle
very muscular and thick (only a membrane in
8, sigant), (iii) having only one row of 10-11
testes (two rows in S. sigani), (iv) having eggs
measuring 59X 35 in Karaikal specimens and
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Fig. 2. Schistorchis longivesiculurus n. sp.
Anterior half of the specimen from Tuticorin.
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Fig. 8.

Schistorchis sp. Ventral view.

Bulletin of the Zoological Survey of India

63x42 in Tuticorin specimens (75-81 % 42-50
in 8. sigani), and (v) in having vitellaria exten-
ding upto acetabulum in bigger specimen but
remain short of it in smaller specimens as in
S, sigans,

The new species can also be compared with
Schistorchis stenosoma Hanson, 1953 from
Cantherines pardalis from Hawaii, which
resembles it in having a single row of 10-12
testes, extent of vitellaria, and in communica-
tion of ceca to the exterior. But the new
species differs from Hanson’s species in the
sucker ratio (oral sucker is much larger
than acetabulum in S. stenosoma), pature and
shape of seminal vesicle (saccular in 8. steno-
soma), and in the presence of characteristic
wide space between cecal bifurcation and
acetabulum (absent in S. stenosoma),

The other important thing is that in moun-
ted specimens from Tuticorin, the cecal ends
are obliterated by vitellaria but in the speci-
mens from Karaikal it is discernible that they
open to the exterior. This is in contrast to
the condition of cecal ends as described by
Yamaguti (1942) in his species Schistorchis
sigant in which they have been mentioned to
be ending blindly. Probably this is so because
he described his species on the basis of a
single specimen and ani are often not easy
to be detected.

Schistorchis sp. (Fig. 3)

Host : Callyodon sp. ; parrot-fish ;
Scaridae
Location : Intestine,

Locality : Keelakkarai  (Gulf of
Manaar, Bay of Bengal).

Number of One, crushed in the

specimen : posterior part; collec-
ted by Dr. T. D. Soota
and Party in 1975.
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Specimen Z.S. 1. Reg. No. W
deposited : 7283/1
DescripTiON

Body roughly 8.50 mm long, 1.760 mm
wide. Cuticle smooth. No eye-spot pigment.
Oral sucker 687 in diameter. Mouth ventro-
terminal. Acetabulum 756 in diameter, situa-
ted at a distance of 1,251 from anterior end
of body. Suckers almost equal. Prepharynx
present. Pharynx pear-shaped, 233 long, 275
wide ; oesophagus absent. Cecal bifurcation
almost in middle of suckers. Ceca arcuate
after cecal bifurcation (the condition of the
cecal ends could not be ascertained because
the posterior part of the body of the solitary
specimen is crushed, presumably ending

blindly).

Testes 11, in one row in mid-line, 316-412
long, 275-316 wide, almost spherical, entire.
Cirrus sac absent. Seminal vesicle saccular,
retort-shaped, extending up to almost mid-
level of and sinistral to acetabulum, pars
prostatica short, surrounded by prostate
gland cells, ejaculatory duct narrow. No
cirrus. Genital pore immediately in front
of acetabulum.

Ovary 453 long, 412 wide, spherical,
smooth, between acetabulum and anterior
most testis, submedian, larger than the largest
testis. Seminal receptacle larger than and
sinistral to ovary. Vitelline reservoir anterior
to anterior testis ; vitelline duct traversing
laterally ; viteltillaria follicular extending from
posterior end of body to level of ovary.
Uterus preovarian, terminal part differentiated
into metraterm joining with terminal part of
male genitalia to form common duct. Eggs

45-17 by 35-52.

Excretory vesicle could not be ascertained.

11

Remarks : The solitary specimen detailed
above is comparable to Schistorchis callyodontis
Yamaguti, 1942, the other species in the
genus described from a parrot-fish from Naha,

Japan, and there-after reported from Ghard-

aga, Red Sea by Nagaty (1962). However,
the present specimen markedly differs from
Yamaguti’s species in sucker ratio, posterior
extent of seminal vesicle, single linear row of
testes, shape of the body, and position of ovary
with respect to the anterior extent of vitellaria,
and anterior extent of vitellaria with respect
to the acetabulum. It also resembles Schisto-
rchis haridis Nagaty, 1957 from the fish Pseud-
scarus harid from Red Sea, but Nagaty’s
species differs from the present specimen in
having acetabulum larger than the oral sucker,
large pharynx, ovary much nearer to aceta-
bulum, shape and extent of seminal vesicle,
and position of genital pore which is to the
left of acetabulum rather than median. Thus
it is clear that the present single specimen
represents a species quite distinct from related
ones in the genus. The author is inclined to
consider it a new species but because the
description is based on a single specimen
which is crushed and broken in the posterior
part, it is not assigned to a new species for
the time being.

Schistorchis skrjabini Parukhin, 1963
(Figs. 4 & 5)
Triacanthus brevirostris Sch-

legel, short-nosed tripod
fish, Triacanthidae.

Host

Location : Intestine.

Vellar estuary at Porto-Novo
(Coromandal coast, Bay of
Bengal).

Locality :
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Number of
specimens : Six ; collected by Dr. T. D.
Soota & Party in 1975.

Specimens
deposited : Z. S. L. Reg. Nos. W7284/1
and W7285/1
DESCRrIPTION

Body 1.925-6.682 mm long, 0.536-1,966 mm
wide. No eye-spot pigment. Cuticle smooth.
Acetabulum 137-275 long, 110-357 wide,
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Fig. 4. Schistorchis skrjabins Parukhin, 1963.

Ventral view showing three rows of testes.
situated at 756-1058 from anterior end of
body, differentiated into a muscular portion
surrounding mouth without lobes and a
highly cellular portion. Oral sucker larger
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than acetabulum. Suckers width ratio 1:
0.036-0.463 taking width of oral sucker as
one. Prepharynx absent; pharynx 91-206
long, 96-343 wide ; no oesophagus ; cecal bifur-
cation immediately behind pharynx; ceca
arcuate ; ani formed.-

Testes 11, 96-550 in diameter, round to
irregular in shape, in some specimens inden-
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Pig. 5. Schistorchis skrjabini Parukhin. 1963.
Ventral view showing two rows of testes.

ted, arranged in 2-3 rows in middle part of
body, inter-cecal. No cirrus sac. Seminal
vesicle globular, extending beyond acetabulum
posteriorly, and continued anteriorly as pars
prostatica surrounded by prostate cells and



HArrezULLAH ;: On schistorchisd trematodes

ejaculatory duct in form of a narrow tube.
No cirrus. Genital pore immediately infront
of acetabulum.

Ovary globular to elongate, 96-233 long,
96-371 wide, smaller, than testes, pretesticular.
Mehlis’ glands present. Vitellaria follicular,
commencing from posterior level of acetabulm
to posterior end of body. Uterus preovarian,
anterior portion joining with terminal part of
male tube to form common duct. Eggs not
formed. Seminal receptacle present.

Excretory vesicle undetermined.

Remarks : The present specimens broadly
conform to the original description of Schis-
torchts skrjabini Parukhin, 1963 which has
been reported from South China Sea from
fishes Triacanthus brevirostris and Abalistis
stellaris. The oral sucker in the present
specimens is differentiated into a small mus-
cular part around short mouth opening and
the rest of it is highly cellular. In some
specimens there seems to be a tendency of
forming muscular lips or small lobes around
the mouth. This differentiation in the struc-
ture of the oral sucker has not been men-
tioned in Schistorchis skrjabini by Parukhin
(1963), but in the illustration some demarca-
tion seems to have been shown around the
mouth. It may be pointed out that the
differentiation of the structure of the oral
sucker into a muscular part around the mouth
and a cellular part is in varying degrees in
all the six specimens.

Schistorchis carneus Luhe, 1906

(Fig. 6)

Host Tetrodon  hispidus Linn.,
spotted puffer fish, Tetro-
dontidae

Location : Intestine.

Locality : Mandapam (Gulf of Manaar)

1
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No. of speci-
mens 2, one broken into two
pieces ; collected by Dr. T.
D. Soota & Party in 1975.
Specimens

deposited : 2. S. I. Reg. Nos. W 7286/1

DescrirTiON

(Based on contracted specimens) Body
5.596-6 mm long, 2.076-3.052 mm wide, almost
rectangular in shape with roundish or trun-
cated ends. Tegument thick, aspinose,
crenulated (probably due to contraction).
Acetabulum 343-522 in diameter, globular
with weak musculature, situated near anterior
end just behind arch of cecal bifurcation.
Oral sucker 1,196-1,306 in diameter, much
larger than acetabulum, subterminal ; mouth
opening small surrounded by strong circular
muscles, margin of anterior part of muscu-
lature notched or indented, remaining part
of oral sucker -highly cellular. Sucker ratio
1: 0.43, with oral sucker as 1, or 7 : 3 approx.
Prepharynx indiscernible, pharynx large,
partly overlapped by oral sucker and aceta-
bulum ; oesophagus indiscernible ; ceca arcuate
just after bifurcation, extending up to poste-
rior end of body ; ani formed.

Testes 11, 206-330 long, 206-316 wide, in
two lateral groups of 5 and 6 on either side
of mid-line, intercecal, unequal, entire. No
cirrus sac. Seminal vesicle elongated pear-
shaped extending posterior to acetabulum
from left side, narrowing anteriorly to form
short pars prostatica surrounded by prostate
gland cells ; ejaculatory duct short. Terminal
male duct skirting round left side of aceta-
bulum. Genital pore immediately preaceta-
bular.

Ovary, 316-412 long, 302-330 wide, prete-
sticular, dextral tc median line, globular or a
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bit transversely elongated, entire. Shell gland  follicular, extending to level of acetabulum.
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Fig. 6. Schistorchis carneus Lube, 1906, Ventral view.

lying sinistral to ovary. Seminal receptacle Uterus short, preovarian, windding anteriorly,
present between ovary and testes, Vitellaria terminal part joining male duct to form
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common duct, or male and female ducts enter
into a genital sinus. Eggs 56-59 by 38-42.

Excretory vesicle undetermined.

Remarks ;: The present two specimens are
referred to Schistorchis carneus Luhe, 1906
(=Pleorchis oligarchis Johnston, 1913 from
Teiradon hispidus from Queensland, Australia).
Odhner (1928) considered Johnston’s species
conspecific with Schistorchis carneus Luhe,
1906. He cut serial sections of his specimens
and found that ani, which were originally
described to be absent, were present. It is
on the basis of this synonymy and revelation
that ani are present in Schistorchis carneus
that the present two specimens are assigned
to this species. Moreover, they have been
collected from a nearby locality in the same
short stretch of water (Gulf of Manaar) and
from the same fish genus.

Statos of Megacreadium Nagaty, 1956
vis-a-vis Schistorchis Luhe, 1906.

Luhe (1906) established the genus Schistor-
chis and described the type species 8. carneus
from the puffer fish Tetrodon stellatus from
South Modragam Paar, Pearl Banks of Sri
Lanka (Ceylon), the Gulf of Manaar. This
description contained a few errors, particul-
arly with respect to the formation of ani,
absence of cirrus sac and differentiation of
strong muscles around the small mouth
opening. The adequate and correct description
of Pleorchis oligarchis Johnston, 1913 and its
subsequent synonymy with Schistorchis carneus
Lube, 1906 brought to light the correct
nature of the structure of the oral sucker in
this type species. The opening of the oral
sucker is small and surrounded by strong
circular muscles sometimes covering the
mouth opening, and the rest of the structure
is highly cellular. In my specimens, which
have been collected and from the same small
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stretch of waters from where the type species
was described and from the same fish host
from which Johnston (1913) described his
species, the muscles around the mouth have
assumed a somewhat different form (i.e.,
anterior lobation or indentation) but essenti-
ally the whole structure remaining the same.

Parukhin (1963) described species Schistor-
chis skrijabini from South China Sea from
fishes Triacanthus brevirostris and Abalistis
stellaris apparently without differentiation of
oral sucker into a muscular part around mouth
opening and the remaining cellular part. In
my specimens recovered from T'riacanthus
brevirostris from Porto-Novo (which I have
assigned to 8. skrijabini) such differentiation
is present in varying degrees. Even in some
the strong muscles around the lower lip are
deeply indented giving rise to two posterior
lobulate structures. The rest of the worm is
exactly as detailed by Parukhin (1963).

The oral sucker in Schestorchis stenosoma
Hanson, 1953 was not described to be differen-
tiated into a muscular part around the mouth,
but Manter (1963) examined its paratypes
and found that distinct semicircular muscles
along the posterior edge of the mouth are
present,

Nagaty (1956) proposed Megacreadium
(type species M. tetrodontis) the specimens of
which were collected from the fish Tefrodon sp.
from Ghardaga, Red Sea. He mainly character-
ised his genus in having circumoral muscular
lobes. In the light of the nature of the
structure of the oral suckers in my specimens
assigned to S. carneus and S. skrjabini, the
circumoral muscular lobes in the type species
of Megacreadium appear to be a degree of
indentation of the circumoral muscles in §.
carneus and 8. skrjabini, and thus there appears
to be some substance for considering Mega-
creadium Nagaty, 1956 synonymous with



176

Schistorchis Luhe, 1906 by Sogandares-Bernal
and Hutton (1959). The author also cast
doubt on the validity of Megacreadium, The
presence of eight testes in Nagaty’s species
is a variable character as noted by Johnston
(1913). The enormous size of eggs and exten-
sion of uterus beyond genital pore anteriorly
may be distinguishing 8. fetrodontis (syn.
Megacreadium tetrodontis Nagaty, 1956) from
other species of the genus Schistorchis,

Status of the
Yamaguti, 1942,

Luhe (1906), when proposed the genus
Schistorchis, kept it under a new subfamily
Acanthocolpinae. Poche (1925) thought that
the two multitesticular genera, Pleorchis Rai-
lliet, 1896 and Schistorchis Luhe, 1906, are
related to each other, and therefore he kept
them under his new family Pleorchiidae. It
were Cable and Hunninen (1942) who first
pointed out that Pleorchis and Schistorchis are
not at all closely related. They separated them
and placed Pleorchis in the family Acantho-
colpidae and proposed to keep Schistorchis
in the subfamily Homalometrinae under Lepo-
creadiidae Nicoll, 1914. Almost at the same
time but independently, Yamaguti (1942) also
considered Pleorchis and Schistorchis as unre-
lated genera and proposed a new family
Schistorchiidae to accommodate the latter
genus, Hanson (1953) followed Cable and
Hunninen, and considered Schistorchis a genus
of Homalometrinae in the family Lepo-
crediidae. She further suggested that Schistor-
chiidae Yamaguti, 1942 should be suppressed
in favour of Lepocreadiidae. Pritchard (1963)
again record Schistorchis stenosoma Hanson,
1953 and 8. zancli from Hawaiian fishes under
the family Lepocreadiidae. Mehra (1966) did
not accept a separate family Schistorchiidae
Yamaguti, 1942 for the genus Schistorchis
Luhe, 1906. On the contrary, he treated the

Family Schistorchiidae
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genus under the sub-family Schistorchiinae
Skrjabin, 1959 in the family Opecoelidae.
Manter (1963) indicated that Schistorchis has
some characters of the family Megaperidae
Manter, 1934. Earlier Manter and Van
Cleave (1951) had observed that Schistorchis is
more closely related to Decemtectis Yamaguti,
1934 because both the genera have unarmed
body and possess seminal receptacle thereby
suggesting the affinity of Schistorchis to the
family Opecoelidae. Nagaty (1957,°62) who has
studied the genus Schistorchis and described
species in this genus, maintains the family
Schistorchiidae Yamaguti, 1942. Skrjabin
(1959) has also accepted the family Schistor-
chiidae. The author has studied a good
number of specimen of the genus Schistorchis,
and on this basis feels to hold that the family
Schistorchiidae should be maintained, at least,
because of the following combination of
characters :

(1) Differentiation of highly developed
semicircular muscles around the small mouth
opening, or not ;

(2) Follicular testes ;

(3) Formation of ani, or ceca terminating

blindly ;

(4) The male female terminal ducts open
into a genital sinus or unite to form a common
duct skirting around the left side of the
acetabulum.
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ON A NEW SPECIES OF PUNTIUS ( FAMILY : CYPRINIDAE )
FROM BASTAR DISTRICT, MADHYA PRADESH

A. K. Datta AnD A. K. KARMAKAR

Zoological Survey of India, Calcutta

ABSTRACT

A new species Puntius sabers collected from Bastar district of M, D. is described,

INTRODUCTION

During the course of taxonomic studies on
the fishes of Bastar we came across 13 exam-
ples of fish belonging to the genus Puntius
measuring 28 to 45 mm in total length collec-
ted by Shri A. K. Karmakar from Cheroguru
Talao, near Pujaripal village, 23 kms. from
Sukma on 21.7.1978. These examples repre-
sent hitherto unknown species. Description

of the systematic characters of this new
species to accomodate it in the genus Puntius
is given in this text.

SysTeMATIC PosiTion
Order : CYPRINIFORMES
Sub-order ; CYPRINOIDEI

Family : CyPrINIDAE

Genus : Puntius Hamilton

Puntius saberi sp. nov. (Fig. 1)

MATERIAL

Holotype : 43 mm total length Reg. No.
Z. S. 1. FF 1398.

Locality : Cheroguru  Talao, Pujaripal
village, 23 Kms. from Sukma; Coll. 4. K.
Karmakar, Date : 21. VII. 1978.

Paratypes : 12 examples, 28-45 mm total

length. Reg. No. Z. S. 1. FF 1399, Locality,
collector and date as in holotype.

DescripTION

D. 3/8, P. 13-14, V. 8-9, A. 2/6, C. 18. L. 1.
31-32.

Body laterally compressed, dorsal profile
arched anteriorly behind dorsal fin gradually
falls till base of caudal fin. Length of head
3.9 (3.6—4.1) in total length and 3.05 (2.7-3.5)
in standard length. Width of head 2.1
(1.8-2.5), height of head 1°4 (1.2-1.5) in head
length. Height of head 1.5 (1.4-1.7) in depth of
body. Diameter of eye 3.9 (3.6-4. 3) in length
of head. Snout slightly convex in the anterior
side, length of snout 3.8 (3.3-4.3) in the length
of head, devoid of tubercle. Upper jaw
slightly longer than lower jaw. Lower labial
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fold interrupted. Interorbital space flat, 1.2
(1.0 to 1.4) in the diameter of the eye. Height
of the body 3.5 (3.3-4.0) in total length and
2.7 (2.6-3.0) in standard length.

Barbels two pairs ; rostral shorter than
maxillary. Rostral barbel 4.9 (3.5-6.0) in
head length and 0.8 (0.7-1.1) in eye diameter.
Maxillary barbel 3.5 (2.7-4.3) in head length
and 1.2 (1.0-1.5) in eye diameter. Height of

3 ~ ;\:\% >3

Fig. 1.

dorsal fin 4.4 (3.7-4.5) in total length and 3.3
(2.9-3.5) in standard length. Base of dorsal
fin 6.7 (5.6-1.5) in total length and 52 (4.4-5.8)
in standard length.

Dorsal fin insertion opposite to ventral
fin insertion, lies nearer caudal base than to
the tip of the snout. The last undivided ray
of dorsal fin is articulated and bony, weak
tipped. Pectoral fin 6.2 (5.4-7.4) in the total
length, 4.8 (4.4-5.8) in standard length, 1.6
(1.4-1.8) in head length and 1.2 (1.0-1.4) in
head length excluding snout. Pectoral does
not reach base of ventral. Ventral fin. 6.3
(5.7-6.6) in total length, 4.9 (4.6-5.2) in stan-
dard length. Distance between ventral fin
insertion to anal fin insertion 2'5 (2.0-3.2) in
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eye diameter. Length of anal 6.4 (5.8-7.0) in
total length and 4.9 (4.6-5.4) in standard
length. Caudal not deeply forked and the
lobes are almost equal. Length of caudal 4.6
(3.7-5.7) in total length and 3.5 (2.6-4.6) in
standard length.

Lateral line complete with 31-32 scales,
pre-dorsal scales 9-10, 4% scales between
lateral line and base of ventral fin, Height

Puntius saberi sp. nov, Lateral view.

of caudal peduncle 1.0 (0.8-1.3) in its length.
Two black spots, one below the insertion of

dorsal fin, the other after 25 scales on the
lateral line.

ReLaTiONSHIP

Pillay (1951) considered Puntius pinnauratus
as a race of Puntius sarana. He merged P.
chrysopoma, P caudomarginatus, P. oatessi,
P, myitkyinae, P, sewelli and P, binduchitra
with Puntius sarana. The critaria of merging
these species with Puntius sarana was based
on morphometric and biometric comparisons.
Wherein the distinguishing characters differe-
ntiating these species on morphometric data
were untanable because the significant charac-
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TABLE—1. Range of Morphometric Characters of the sample
Total Length Standard Length
Candal Depth of Length Lengthof Length of Lengthof Length | Caudal Depthof Length Lengthof Length of Lengthof Length of
length Body. of Head Longest Pectoral Ventral of Anal | Length Body  of Head Iongest Pectoral  Ventral  Anal
Ray of Ray of
Dorsal Dorsal
P. sarana 3'7-5.2 3.1-4.1 4.0-5.4 4.1-6.4 5.0-6.8 5.8-7.8 7.0-10.2 2.8-4.8 2.4-8.7 3.2-5.3 3.0-4.8 4.1-5.7 4.4-6.2 5.4-8.3
P. pinna- 4.4-55 3.4-4.0 3.9-46 4.4-6.1 5.5-6.8 5.8-7.6 6.7-8.4 3.0-4.3 2.8-3.3 3.0-3.8 3.3-5.3 4.4-5.3 4.5-6.2 5.2-6.8
uratus
P. chrys- 4.3-5.1 3.4-37 4.6-5.1 4.9-57  5.7-6.8 6.9-7.9 7480 |334.1 2730 3.6-4.1 38-46 4454 55-63 5868
opoma
P.saberi 87-5.7 3.34.0 3.645 3747 5474 5768  587.0 [26-46 2281 27-33 3138 4458 4656 4654
Sp. nov.
Length of Head
Width of Height of Diam. of Length of Length of
Head Head Eye Rostral Maxillary
Barbel Barbel
P, sarana 1.5-1.9 1.1-1.5 2.8-5.2 3.0-6.8 2.0-4.5
P. pinna- 1.6-1.8 1.3-1.5 2.8~4.2 3.1-6.0 2.4-3.8
uratus
P, chryso- 1.5-1.9 1.2-1.4 2.8-4.3 3.1-5.2 2.34.3
poma
P. saberi 1.8-2.5 1.2-1.56 3.8-4.3 3.5-6.0 2.7.4.3
sp. nov.
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TABLE—2. Range of Morphometric Characters of the sample

Depth of Interorbital Length of Lateral Rows of Pre- No of rays in
Body Distance Caundal line Scales Dorsal
pedancle Transverse between  Scales A Y
lateral
line and
base of
Ventral
Height Diam, of Least
of Head Eye height of
candal
peduncle
P. sarana  1.3-2.1 1.0-2.3 1.1-1.9 10-14 3.5-5.5 9-13 3/8 to 4/8 13-17 8-9 38/5-6 18-19
P. pinna-  1.5-2.1 1.0-1.9 1.2-1.8 9-12 3.5-4.5  8-12 8/5-6 18-19
wuratus «
P. chryso- 1.5-2.0 1.0-1.8 1.2-1.6 12-13 3.5-4.5 11-13 | 8/8to 4/8 15-16 8-9 8/6-6 18-19
poma
P. saberi 1.4-17 1.0-14 0.8-1.3 10 4.5 9-10 8/6 18
8p. nov.
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ters of the species intergraded amongst them-
selves.

Puntius sabert differs from P. sarana and
P. pinnauratus in having longer anal fin and
longest ray of dorsal fin in relation to total
length, It also differs in having a bigger
head in relation to standard length. It varies
in the following body proportions : interor-
bital distance in diameter of eye, length of
caudal peduncle in least height of caudal
peduncle, length of head in width of head,
depth of body in height of head and distance
between ventral fin insertion to anal fin
insertion in eye diameter. The morphometric
measurements to distinguish and to signify
its relationship with P. sarana and P. pinnau-
ratus are detailed in the table No. 1 & 2.
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THE ELECTRIC RAYS OF THE GENUS TORPEDO HOUTTUYN
(RAJIFORMES : TORPEDINIDAE) OF INDIAN SEAS

P. K. TaLwARr

Zoological Survey of India, Calcutta

ABSTRACT

Torpedo fairchildi Hutton and Torpedo macneills (Whitley) are noted from the Indian
Ocean on the basis of two specimens trawled off Quilon (India)in the Arabian Secaata
depth of 800 m. Further, the occurrence of Torpedo fuscomaculata Peters in Indian Seas

is also reported on the basis of a specimen collected at Calicut (Kerala).

The morphology

of the new specimens is described. In addition, the specific status of the three earlier
reported species of Torpedo is reviewed and notes are given on the taxonomy and distribution
of the four species of our region, and characters for their separation are keyed.

INTRODUCTION

The genus Torpedo Houttuyn, 1764, with
its fourteen species, is the largest in the family
Torpedinidae. Whereas in other regions
these torpedinoids are the commonest mem-
bers of this family, they are most uncommon
in the Indian region. The flesh is edible
but generally not eaten.

In 1909 the first Torpedo from Indian
waters was reported- (Annandale, 1909) on
the basis of a single specimen of T marmorata
Risso from the Puri coast (Orissa). Subse-
quently Englehardt (1912) described a new
species, Torpedo zugmayeri from Gwadar
(Pakistan). Fowler (1926) reported T sinus-
persici Olfers on the basis of two examples,
140 mm and 143 mm in length, from Bombay.
Misra (1969) recognised only two species of
Torpedo in the Indian region: T panthera
Olfers and T'. sinus-persici Olfers.

As a result of trawling in the upper conti-
nental slope of the south-west coast of India,

one specimen each of Torpedo fairchildi Hutton
and T. macneilli (Whitley) were collected,
hitherto known only from the Western
Pacific Ocean. Further, a specimen of Torpedo
fuscomaculate Peters was also collected from
the local catches at Calicut (Kerala), a species

hitherto reported only from the Western
Indian Ocean.

The purpose of this paper is to document
these three new distributional records and
further to review the status of the earlier
recorded species of Torpedo of our region.
This paper gives notes and a key to the four
recognised species of the Indian region.

SysTEMATIC ACCOUNT
Torpedo Houttuyn, 1764

Torpedo outtuyn, 1764, Nat. Hist. Dierem, Planten en
Mineral, 6: 453 (type species :
Linnaeus).

Raja  torpedo

These electric rays have a well-rounded
disc, broader than long, its anterior margin
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truncate or emarginate, an arcuate mouth,
extremely slender jaws, two well-developed
dorsal fins, and the tail and caudal fin reaso-
nably well-developed.

Key to the Species

1 (a) Edges of spiracles with a row of

papillae or knobs (Sub-genus
Torpedo) . 2

(b) Edges of spiracles smooth (Sub-
genus Tetronarce) 3

2 (a) Rear end of base of first dorsal
fin slightly anterior to rcar ends
of pelvic fin bases,

T. fuscomaculata

(b) Rear end of base of first dorsal
fin considerably posterior to rear
ends of pelvic fin bases.

T. sinus-persici
Rear end of base of first dorsal
filn considerably posterior to rear
ends of pelvic fin bases

(b) Rear end of base of first dorsal
fin level with or slightly anter-
ior to rear ends of pelvic fin
bases.

T. macneills

T. fairchilds

Torpedo fuscomaculata Peters

Torpedo fuscomaculata Peters, 1855, Arch. Naturgesch,
21: 278 (type locality : Mozambique) ; Fraser-
Brunner, 1949, Ann. Mag. nat. Hist., (12) 2 ;: 943 ;
Bigelow and Schroeder, 1953, Mem. Sears Fdn. mar.
Res., (1) (pt. 2) : 97; Wallace, 1967. Invest. Rep.
Oceanogr. Res. Inst., (17) : 49, figs. 25 & 26.

Material : 1 ex, 297 mm in total length,
Calicut (Kerala), 5 March 1975, coll. P. K,
Talwar 3 ZSI regd. no. F 16417/2.

DescripTiON

Disc 1.1 times wider than long, its anterior
margin with a slight median bulge. Eyes
small, much nearer to spiracles than to
anterior margin of disc; spiracles with 7
papillate knobs on its edges. Mouth wide ;
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nostrils close together, the mnasal curtain
with a convex posterior margin and slightly
overlaps the mouth.

Two dorsal fins, rear end of base of first
dorsal fin slightly anterior to rear ends of
pelvic fin bases ; interdorsal space longer than
distance between second dorsal fin and caudal
fin. Caudal fin large, its posterior margin
weakly truncate, its height less than distance

from its own upper origin to origin of first
dorsal fin.

Colour : in alcohol, upper surface - dark

brown with numerous pale or dark brown
spots.

Distribution : This species has been repor-

ted earlier only from the western Indian
Ocean (Zanzibar, Seychelles, Mauritius,
Madagascar and Mozambique) and hence the
present record from south-western India is
of interest.

2. Torpedo sinus-persici Olfers

Torpedo sinus-persici Olfers, 1831, Torpedo : 15, 17 (type
locality : not given) ; Fowler, 1926, J. Bombay nat.
Hist. Soc., 31 (8) : 770 ; Praser-Brunner, 1949, Ann.
Mag. nat. Hist,, (12) 2 : 945 ; Bigelow and Schroeder,
1953, Mem. Sears Fdn. mar. Res., (1) (pt.2); 95;
Wallace, 1967, Invest. Rep. Oceanogr. Res. Imst.,
(17) : 58, fig. 27; Misra, 1969, Fauna of India,
Pisces (2nd ed), 1: 221.

Torpedo marmorala Annandale (nec Risso), 1909, Mem.
Indian Mus., 2:41, pl. 3a, fig. 4 and pl. 5. fig. 8 ;
Prashad, 1920, Rec. Indian Mus., 19 : 98 ; Rama-
Rao, Chakrapany and Ohatterjee, 1978, Indian J.
Zootomy, 16 (3) : 234.

Torpedo zugmayers Englehardt, 1912, Zool. Anz., 39 : 647
(type locality : Gwadar, Baluchistan),

Torpedo panthera Misra (nec Olfers), 1969, Fauna of
India, Pisces (2nd ed.), 1 : 219, pl. 19.

Material : 1 ex (3), 114 mm in total
length, Vizagapatnam (Andhra Pradesh), coll.
Moti Ram ; ZSI regd no 11397 (as Torpedo
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marmorata) 5 1 ex (2), 378 mm in total length,
Puri (Orissa), December 1980, coll. T, Jenkins,
2SI regd. no. F 2354/1 (as T. marmorata) ; 2
ex, 112-133 mm in total length, Vizagapatnam,
10 July 1963, coll. 4 Daniel, ZSI regd. no. F
6924/2 (as T'. marmorata),

DescripTiON

Disc subcircular, 1.1-1.2 times wider than
long, its anterior margin slightly truncate, the
remainder of its perimeter uniformly rounded.
Eyes small, much closer to spiracles than to
anterior margin of disc ; margin of spiracles
with 9 or 10 papillae. Nostrils close together ;
nasal curtain with a convex posterior margin,
part of which overlaps the mouth. A wide
muscular fold overlaps each corner of mouth
and makes it appear small superficially, but it
does in fact have a wide gap.

Two dorsal fins, rear end of base of first
dorsal fin considerably posterior to rear ends
of pelvic fin bases ; interspace between first
and second dorsal fins shorter than distance
between second dorsal and caudal fins. Caudal
fin large, its posterior margin slightly convex
in juveniles and truncate in adults, its height
less than distance from its own upper origin
to origin of first dorsal fin.

Colour : in alcohol, dorsal surface brow-
nish, densely marbled with short tortuous
cream coloured lines. Circular markings often
present and irregularly shaped spots occur
near the margins of the disc, on the pelvic
and caudal fins.

Distribution ;: Pakistan, coasts of India
Sri Lanka, the Gulf of Aden and the east
coast of Africa.

Remarks : The colour and pattern of this

species is most distinctive. Study of Annan-
dale’s (1909), Prashad’s (1920) and Rama-Rao
et al (1978) study material of Torpedo marmor-
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ate clearly shows it to be identical with T
sinus-persici Olfers as the eyes are much
nearer to the spiracles than to the anterior
margin of the disc and the spiracles are with
9 or 10 (vs 7) papillae. Fraser-Brunner (1949)
followed by Bigelow and Schroeder (1953),
has shown that T mormorata is restricted
to the Atlantic Ocean. Misra (1969) treated
Annandale’s (1909) (nec Risso) marmorata
identical with T, panthera Olfers without
any basis, a species restricted to the Red Sea

(Fraser-Brunner, 1949 ; Bigelow and Schroeder,
1953).

Torpedo zugmayeri Engelhardt, 1912, was
considered conspecific with T marmorata
Risso by Fowler (1941) and identical with T
panthera  Olfers by Misra (1969). Fraser-
Brunner (1949) overlooked the species in his
revision of the genus Torpedo. Two specimens
of Torpedo, 288 mm and 340 mm in total
length, in our collections earlier determined
as T. zugmayeri Engelhardt and without any
apparent history, defy identification. These
have now been incorporated in our collections
(regd no. F. 7649/2) under the latter name.
The status of T. zugmayer: needs further
study.

3. Torpedo fairchildi Hutton
Torpedo fairchildi Hutton, 1873, Colonial Mus. Geol. Surv.

N.Z.: 83, pl. 12, fig. 134 (type locality : Napier

Harbour, New Zealand) ; Bigelow and Schroeder,

1953, Mem. Sears Fdn. mar. Res., (1) (pt. 2) : 97.
Torpedo panthera Talwar (nec Olfers), 1974, J. mar. biol.

dss. India, 14 (2) : 779 (name only).

Material : One female, 188 mm in total

length, off Quilon (approx. 09°N., 76°E),

otter trawl haul, 300 m, 3 March, 1971, coll.

P K, Talwar ; ZSI regd. no. F 7648/2.
DescrirTiON

Disc subcircular, about 1.1 times as broad
as long, its edge fleshy and thick in front but
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thining progressively rearward to posterior
parts of pectoral fins, where it is exceedingly
thin. Eyes small, very much closer to spiracles
than to anterior margin of disc. Edges of
spiracles smooth (without papillae), equal
eyes, head anterior to spiracles about 2.2
times as long as distance between inner ends
of spiracles. Nostrils small ; nasal curtain
distantly placed from upper jaw.

Two dorsal fins, rear end of base of first
dorsal fin level with rear ends of pelvic fin
bases ; interspace between second dorsal
fin about 1.25 times as long as base of first
dorsal fin. Caudal fin large, its posterior
margin weakly emarginate, its height less
than distance from its own upper origin to
origin of first dorsal fin.

Colour : in alcohol, dorsal surface brow-

nish, ventral surface white with the outer
edges of the pelvic fins blackish,

Distribution : New Zealand and the present
record from south-western India extends its
range to the Indian Ocean.

Torpedo macneilli (Whitley)

Notastrape macneilli Whitley, 1932, Rec. Australian Mus.,

18 : 827 (type locality : Off Green Cape, New South
Wales, 88 m).

Torpedo macneills Bigelow and Schroeder, 1953, Mem.
Sears Fdn. mar. Res., (1) (pt. 2): 95; Andrews,
1972, Papers Proc. Roy. Soc. Tasm., 106 : 2.

Material : One male, 204 mm in total

length, trawled off Quilon (Kerala), 300 m, 5
February, 1977, coll. P. K, Talwar ; ZS] regd.
no. F 7559/2.

DescripTION

Disc broad and subcircular, about 1.25
times as broad as long, its edge fleshy and
thick. Eyes small, much closer to spiracles
than to anterior margin of disc. Spiracles
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smooth (with no papillae) ; head anterior
to spiracles about 2 times as long as distance
between inner ends of spiracles. Nostrils
small and close together; nasal curtain
widely placed from upper jaw.

Two dorsal fins, rear end of base of first
dorsal fin considerably posterior to rear ends
of pelvic fin bases, about half of first dorsal
fin-base over pelvic fin-base. Interspace
between second dorsal fin and caudal fin
slightly less than base of first dorsal fin,
Caudal fin large, its outer edge weakly convex,
its height considerably greater than distance
from its upper origin to the origin of first
dorsal fin.

Colour : in alcohol, dorsal surface uni-

formly brown with scattered minute chocolate
brown spots, ventral surface creamy white.

New South Wales, Victoria,
South Australia, Southern Western Australia,
Tasmania (Munro, 1956; Mc Kay, 1966;
Andrews, 1972) and present record from
south-western India extends its range to the
Indian Ocean.

Distribution :

Remarks : This species is considered by
some authors, notably Whitley (1940) and
Fowler (1941), to be doubtfully distinct from
the evidently closely allied 7'. fairchildi Hutton,
from New Zealand. According to Bigelow
and Schroeder (1953) and Mc Kay (1966) the
principal difference separating the two species
appears to be the point of termination of the
base of the first dorsal fin which is stated
to be posterior to the end of the pelvic fin

base in T. macneilli and level with this point
in T. fairchildi.
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THE THALASSINID BURROWING SHRIMP, CALLIANASSA (CALLICHIRUS)
MAXIMA M. EDWARDS, 1870 (CRUSTACEA : DECAPODA : CALLIANASSIDAE)
AS A PEST IN THE SALT FACTORIES IN VOYALUR IN CHINGLEPUT DISTRICT
OF TAMIL NADU AND IN MANGINAPUDI IN KRISHNA DISTRICT OF
ANDHRA PRADESH

A. DANIEL

Marine Biological Station, Zoological Survey of India,

12, Leith Castle Street, Madras

ABSTRAQT

The occurrence of the thalassinid shrimp, Callianassa (challichirus) maxima Milne-
Tidwards, 1870, as a prolific burrower in the salt pans at Voyalur in Tamil Nadu and at
Manginapudi in Andhra Pradesh, is reported in this paper. Due to the heavy infestation
of this shrimp along with Uca annulipes and Marphysa gravelyi, the salt pans are made
porous rendering the impoundment of brine difficult. Details of its taxonomy, morphology
and ecology of the adult and its larval stages are included in the paper. Suggestions for the
effective control of this shrimp in the salt pan beds are also provided in the paper.

INTRODUCTION

The Deputy Salt Commissioner of the
Government of India Salt Department, Madras,
Shri D. V. Kirtikar, discussed with the author
in October 1977, about the salt pans at Voya-
lur in Chingleput District of Tamil Nadu
and in the Manginapudi Salt Factory in
Krishna Distrtct of Andhra Pradesh being
infested with burrowers, making the land
porous and impoundment of brine in the
pan area difficult, since the brine seeped
through these holes to the lower layers of
the earth thus rendering salt manufacturing
operations impossible. He requested that
investigations should be conducted on the
marine burrowers hindering salt manufacture

and to recommend remedial measures for
eradicating the burrowers. Accordingly, on-
the-spot detailed investigations on the burro-
wers infesting the salt pans, their horizontal
and vertical areas of operation were conducted
from November, 1977 onwards. The sampling
of the sites at the heavily infested areas at
both these salt factories revealed that two
species of crustaceans and one species of
polychaete were burrowing in the salt pans
and had made tunnels ranging from 0.5 mm
to 55.0 mm in diameter from the surface to
the subsoil brine level, which at both the
areas was at a depth of 300 mm during high
tide and about 700 mm at low tide. In highly
infested saltpan areas, these burrows extended
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down to a depth of at least 1500 mm where
at the surface an average of 400 holes (each
hole ranging from 0.5 mm to 5.0 mm) per
square metre were counted (Pl. V). These
three burrowing organisms were identified as
(i) Callianasse (Callichirus) maxima M. Edwards,
1870, (ii) Uca annulipes (H. Milne Edwards,
1852) =syn=Gelasimus annulipes, and (iii)
Marphyse gravely: Southern 1921.

Of these three burrowers, the most prolific
and thus the most important in these two
areas under investigation, is the decapod
Thalassinid mud shrimp, Callianassa (Callichi-
rus) maxima, which was responsible for the
larger sized holes ranging from 3.0 mm to
even 55.0 mm in diameter (Pls. V & VI).

Specifically, this paper reports (i) the
occurrence of Callianassa (Callichirus) mazima
as a prolific burrower in saltpans in Tamil
Nadu and Andhra Pradesh, and the occurrence
and collection of berried females during Octo-
ber and November, (ii) the details of its
taxonomy, descriptions and figures of this
species which had so far been described only
from single adult specimens or from single
chela or from young specimens, (iii) corre-
lation during the adult stage with its true
fossorial habitat in the salt pans, near the
sea or estuarine muddy areas developed for
salt manufacture and (iv) details of some of
the planktonic larval stages, the first stage
of larvae i.e., zoea with all three pairs of
maxillipeds, biramous and functional from
low salinity brine pools in the saltpans and
also from plankton collections in the coastal
inshore seas off Madras from the “R. V. Chota

Investigator” .collections during: December

and January. The investigations conducted
on the crab, Uca annulipes and the polychaete
Marphysa gravelyi Southern 1921 is being
published separately as collaboration papers.

Bulletin of the Zoological Survey of India

Taxonomy
Order DECAPODA
Sub-order REPTANTIA
Section MACRURA
Tribe THALASSINIDEA
Compressed carapace. First pair of legs
in form of Chelipeds but unsymmetrical ;
third pair not Chelate-Marine, burrowing
shrimps.
Family CALLiANASSIDAE

This family consists of two subfamilies,
namely, Callianassinae and Upogebinae the
larvae of the former being hatched out as a
zoea with all three pairs of maxillipeds,
biramous and functional, a character in which
they differ not only from the other sub-
family but also from the remaining tribes of

Anomura (In Axiidae also there are 3 maxi-
llipeds).

Genus Callianassa (Leach) Borradaile, 1903
Callianassa Borradaile, 1908, p. 544,

The genus Callianasse enjoys a world wide
distribution, but many of the species are
imperfectly known as the fossorial mode of
life makes their capture difficult. It includes
three subgenera Calliactites, Cheramus, and
Callichirus (vide Edmondson, 1944). Accord-
ing to the generic scheme of de Saint Laurent,
1973, the subgenus Callichirus along with the
other two subgenera have been elevated as
distinct genera (vide Felder, 1979).

In the Indian Seas, so far, only two species
of the genus Collianassa have been reported,
They are (i) Cullianassa (Collichirus) moazima
Milne Edwards (Ratton, 1882, Revised publi-
cation, 1921, identified as burrowing prawn) :
Kemp, 1915 ; Pillai, N. K., 1954) on the adults,
and Menon, M. K. 1933 and 1940 on the
larval forms of the same species from the
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Prate V

Showing highly infested salt pan area.
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A. Daninn PraTte VI

(A & B) Callianassa (Callichirus) mazimu—D>». Edwards, 1870 ; A—Intire adult animal ;
B—Enlarged anterior area of same specimen
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Madras plankton; and (i) Callianassa
(Callichirus) audaz De Man, 1911 (Vedavysa
Rao & Raschandra Kartha 1966). However,
none of the two species of this genus Callia-
nassa recorded from India have been noted
to cause extensive infestation of salt pans,
burrowing tunnels, thus causing the brine to
seep out from the pans during low tide and
gushing up of the subsoil and sea water
during high tide.

Callianassa (Callichirus) maxima A. Milne
Edwards, 1870
(Pl VI & Figs. 1A-])

Callianassa mazima, 1870. A. Milne Edwards, VI, p. 97.

Callianassa mazima, 1915. Kemp. S. p. 252, pl. XIIL
figs. 1—5.

Callianassa maxima. 1954. Pillai, N. K. 3 (1) O : 28—26.

The shrimp Callianassa (Callichirus) mazxima
was first named by M. Edwards (1870) from
a single chela obtained in a sub-fossil condi-
tion from Siam. Ratton, in his book entitled

“A Hand-book of common Salt”, originally

published in 1882, and revised, enlarged and
reprinted in 1921, mentioned the occurrence
of a “Prawn as a salt-pan pest in India, which
usually drilled burrows from the shelving bank
of the estuary into the condensor and thus
let out the brine. This burrower was also
considered by him as difficult to dislodge.””
There is no evidence in literature of this
salt-pan burrowing prawn of India, having
ever been identified and given its rightful
place in crustacean taxonomy, although, Kemp
(1915) described in detail this species from
a single complete specimen obtained from
“some part of Madras”, the exact locality
being unknown. Kemp’s collections included
a large chela and two young specimens collec-
ted from the Chilka Lake. No mention was
however made by him on these specimens
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being pests of salt-pans. Much later, in 1954
Krishna Pillai obtained a single specimen of
this species from the Kayamkulam Lake from
Central Travancore ; and although assigning
this specimen to -this species pointed out
nine differences from the descriptions
given by Kemp in 1915. All the specimens
obtained from these two salt pan areas, viz.,
the Voyalur Salt Factory and the Manginapudi
Salt Factory, resemble in minute detail the
characters given in detail by Kemp (1915).
Thus, hitherto, this burrowing shrimp Callia-
nassa maxime which had been described from
single specimens or from single chela, was
not correlated with its true habitat in the salt
pans, although it was apparently well known
among Zoologists that the species of the genus
Callianassa were fossorial in habit. Berried
females were obtained during October and
November, in both the salt pan areas.

Description of the adult: The rostrum is
sharply pointed, without lateral teeth, and is
short, reaching barely to one-third the length
of the eyes (Fig. 1A). There is no tooth on
the frontal margin of the carapace between
the eyes and the antennal peduncles.

The eyes are subquadrilateral in dorsal
view with their inner distal angles produced
to a bluntly pointed process. and their anterior
margins oblique and. concave. The inner
margins are almost contiguous; they are
straight ‘and parallel with the outer margins.
In the middle of the distal half there is a small
round patch of black retinal pigment. The
apices of the eyes reach a little beyond the
articulation between the first and second
antennular segments. The latter segment is
stout, scarcely twice as long as broad. The
third segment is more slender, but compared
with some other species of the genus, is com-
paratively short, less than one and half times
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the length of the second. The distal extremity
of the third segment reaches about to the
middle of the terminal segment of the antennal
peduncle. The antennal flagellum is consi-
derably longer than the subequal flagella of
the antennules and is fully one and a half

times the length of its peduncle (Pl VI
A & B).

'The form of the outer maxillipede is shown
in Pl. VI and Fig. 1 H. The ischium, merus
and propodus are extremely broad and on
the inner face of the first of these segme-
nts is a longitudinal row of small granules

commencing close to the articulation with
the basis.

The first legs are very unequal (Pl. VIA &
Fig. 1B). In the larger, the ischium is slender,
but considerably expanded towards its distal
end. The inferior edge is finely but irregu-
larly tuberculate, the tubercles sometimes
taking the form of small spinules on the outer
surface in the proximal two-thirds there is a
sharply defined crenulate carina. Between
this carina and the lower margin, the surface
is covered with close-set granules that extend
nearly to the ischio-meral joint. The merus
is a trifle longer than the ischium and is
rather more than two and a third times as
long as broad. In form, it is trigonal, the
outer surface being traversed longitudinally
by a conspicuous ridge, smooth distally, but
crenulate at its proximal end. The upper
border is finely crenulate in its basal half;
otherwise the surface above the median ridge
is quite smooth. Below it, the surface is
covered with tubercles, which are larger
towards the proximal end, and near the
inferior margin there is an oblique granular
crest. The inferior margin is granular and
setose and near the ischial articulation is
produced to a large acute tooth. On its
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inner face the merus bears two conspicuous
grooves that run close to and parallel with,
the upper and lower borders ; the surface is
granular at the proximal end, otherwise
quite smooth.

The carpus of the same limb is one-third
broader than long ; its length is about two-
thirds that of the merus. The outer surface
is smooth and evenly convex. The posterior
margin below the merocarpal joint is setose
and a little uneven and the infero-distal angle
bears a few spinules at its apex. On the inner
surface the upper limit of the excavation into
which the merus fits is defined by a strongly
granular ridge and there are also scattered
tubercles near the sharp crest that forms the
upper margin and near the inferior angle.
The distal margin, next the propodus, is finely
crenulate internally ; externally it is smooth.

The palm of the chela, (Pl. VI A & Fig. 1B)
measured along its upper margin, is one
quarter longer than the carpus and is equal
in breadth with that segment; it is rather
more than two-thirds the length of the dacty-
lus. The upper margin of the palm, in its
basal two-thirds only, bears a sharp ridge that
is obscurely notched. The outer surface of
the palm is evenly convex and the whole of
its middle part is covered with granules which
increase in size distally. Close to the gape
of the fingers there is a cluster of large spinu-
les and at the proximal end of a smooth blunt
ridge that extends the entire length of the
fixed finger, there is a short row of rounded
tubercles. On the inferior edge of the palm
there is a series of close-set spinules. The
inner face of the palm is covered withgranules
larger than those on the external surface and
there are a few tubercles near the gape of the
fingers. The inner edge of the fixed finger is
without teeth and is feebly crenulate at the
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proximal end. In the gape at the base of the
dactylar articulation is a blunt lobe serrated
at the distal end. When the claw is closed
the fingers meet only at the tip. The dactylus
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edge there is a large bluntly trilobed tooth at

the proximal end, a single large blunt tooth
in the middle of the margin and a series of
seven smaller teeth, also blunt, behind the

Callianassa (challichirus) maxima : (A-I) Adult : A—Anterior part of Carapace, rostrum,
eyes of adult ; B—Large Chelipede of adult ; C—Last abdominal somite, telson and uropods
of adult ; D—S8econd peraeopod of adult ; E—Third peracopod of adult ; F—Fourth peraeopod

of adult ; G—Fifth peraeopod of adult ; H~—Third maxillipede of adult ; I—Smaller peraeopod
of first pair of adult.

(J-8) Larvae: J—First stage entire animal; K—Antennule of first stage ; L—Antenna of first
stage ; M—Mandible of first stage ; N—First maxilla of first stage ; O—Second maxilla
of first stage ; P—First maxillipede ; Q—Second maxillipede ; R—Pleopod of first stage ;

S—Telson of first stage.

is curved and pointed at the apex and bears a
few coarse and rather obscure tubercles on its
upper margin near the base. On the inner

tip. On both upper and lower margins of
the palm and on the fingers are numerous
tufts of coarse yellowish setae.
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The smaller left leg of the first pair (Fig.
1, I) is totally different in form and bears no
spinules or tubercles (Pl. VI A). The merus is
about as long as broad and is longer than
the ischium ; the outer surface shows traces
of ridge. The carpus is about two and a
half times as long as widej the upper and
lower margins are sharply crested and, throug-
hout the greater part of their length, are
strictly parallel.

The chela is a little shorter than the carpus
and about one and a half times the length of
the merus. The fingers are about as long as
the palm ; they are obscurely serrate internally
and bear tufts of coarse setae.

The form of the remaining pairs of legs
is illustrated (Figs. 1D, E, F & G). The
propodus in the third pair (Fig. 1F) bears a
conspicuous lobe on its inferior margin ; the
fifth pair is perfectly chelate (Fig. 1G).

The second abdominal segment is the
longest, equal to the fourth and fifth combined
and a little longer than the sixth (Pl. VI).
There is a patch of soft hairs on the postero-
lateral angles of the third and fourth and a
similar patch in the middle of the fifth. The
sixth somite is subcircular, narrower than the
fifth ; it is excavated on either side in the
posterior third and in the middle of distal
margin there is a short longitudinal furrow.
The first two abdominal appendages are slen-
der ; the remaining three are broadly folia-
ceous.

The telson is subquadrilateral little more
than half the width of the somite and one
quarter broader than long. The lateral margins
are gently rounded and the posterior margin
slightly convex with a tuft of long setae on
either side. In the middle of the upper
surface there is a smooth hemispherical swell-
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ing, bearing tufts of setae, and hehind this
swelling are three conspicuous dimples, the

middle one larger than the two lateral
(Fig. 1C).

The uropods are much longer than the
telson. The inner is triangular in shape, the
outer ovoid, with a small bilobed tubercle
against which the endopod is folded when
the tail-fan is closed. (Fig. 1C).

The lower border of the large leg of the
merus is armed with large irregular spinules
(the proximal one of the series taking the
form of a bilobed tubercle) ; the tubercles on
the upper edge of the dactylus, near the base,
are more prominent and the surface granula-
tion is in most places more scanty.

LARVAL STAGES

First stage larva, (Fig. 1]).
(Fig. 1J-Q)

The rostrum is as long as the antennules,
broad and dorsoventrally flattened. At the
anterior end it narrows considerably and
ends in a point. A few minute teeth are
present on the edges at the anterior end.
The antero-lateral edge of the carapace is
serrated there being about 10 small teeth, and
there is a distinct sub-orbital spine at the
anterior end. The posterior end of the cara-
pace is deeply concave and is rounded at the
corners, Unlike the larvae of other species
of Callianassa there is no large dorsal spine
on the second abdominal segment. The third
fourth and fifth have small dorsal spines at
their posterior ends of which the last is larger
than the others and is curved down.

The eyes are carried on short thick pedun-
cles and are pigmented.

Antennule : (Fig. 1K) There is a peduncle
and two short flagella. The former does not
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show segmentation and has neither spines
nor setae. The internal flagellum is half as
long as the external and carries one long
stout plumose seta terminally. The outer
shows three faintly marked joints, the first
two of which have each two large aesthe-
tes. The third has three which are narrower
than those of the lower segment and also
three ordinary setae.

Antenna ; (Fig. 1 L) The peduncle is two-
jointed. Basipodite is produced into a short
spine above the base of the flagellum. The
latter is about three-fourths as the scale and
does not show clear indications of segmen-
tation. Terminally it is armed with two
plumose setae. The scale ends distally in a
short stout spine and is fringed along the
inner edge and tip with seven plumose setae.

Mandible ;: (Fig. 1 M) Has a well developed
unjointed palp. The cutting edge is smooth
except for the presence of a minute tooth.

First Mazilla : (Fig. 1 N) The proximal
endite is armed with five teeth, one of which
is very small. The distal endite has one very
small tooth as its lower end and two or
three minute tubercles above.
developed unjointed palp.

Second Maxilla : (Fig. 1 O) There are
four endites, the two ‘middle ones of which
are smaller than the others. The basal and
the next are unarmed ; the other two are
armed each with a small seta. The endopo-
dite is unjointed and tipped with two setae.
The scale has a fringe of 24 plumose setae.

First Maxillipede ; (Fig. 1 P) The coxopo-
dite bears only one seta on its inner margin.
The liasipodite has eight which are, however,
shorter than that of the former. The endo-
podite has three terminal setae of which one
is rudimentary.” The exopodite is twice as
long as the endopodite unjointed and is

10

There is well
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tipped with four plumose setae. There is a
flat epipodite.

Second Maxillipede. (Fig. 1Q) The endo-
podite is four-jointed. A slight constriction
towards the base of the proximal joint may
indicate that it is formed by the fusion of
the first two joints. Exopodite has four
terminal plumose setae.

Third Mazillipede : (Fig. 1 J) Similar to
second. The exopodite has five plumose setae.

Behind the third maxillipede there is no
free appendage in the thorax though the full
number of appendages appear as prominent

swellings beneath the cuticle of the ventral
side.

Abdomen : (Fig. 1 J) Consists of six
segments besides the telson. The first segment
is the shortest, being only half is long as the
second and the sixth is the longest. The first
two segments are without appendages, The
three following ones possess well-developed
biramous pleopods (Fig. 1 R) which are not
clothed with setae. There are no uropods.

The telson (Fig.1R) is a broadly triangular
structure with a slight notch in the middle
of its posterior edge, where there is a large
median spine. This does not show any
articulation with the telson, but seems to be
a continuation of the edge. On either side
of this there are 17-19 spines of which the
second from the side is reduced and hajr-
like. The spines gradually increase in size
from the centre to the sides. All spines
except the median and the two outermost
ones are serrated.

The body is perfectly transparent except
for a short streak of pink colour along the
lateral margin of the carapace and a patch
of similar pigment on the ventral side just

behind the mouth (Fig. 10).



198 Bulletin of the Zoological Survey of India

\'}

Fig. 2. Larvae : A—Antennule of second stage; B—Antenna of second stage ; C—First thoracic
leg of second stage ; D—Second thoracic leg of second stage ; E—Fourth thoracic leg of second
stage ; F—First part larval stage; G-——Arrangement of gills of second stage larva;
H—Antennule of first post larval stage ; I—Antenna of first post larval stage ; J—Mandible
of first post larval stage ; K-—First maxilla of first post larval stage; L—Second maxilla
of first post larval stage; M—First maxillipede of first post larval stage; N-—Second
maxillipede of first post larval stage; O—Third maxillipede of first post larval stage;
P—Pirst thoracic leg of first post larval stage; Q—Second thoracic leg of first post larval
stage ; R—Third thoracic leg of first post larval stage ; S—¥Fourth thoracic leg of first post
larval stage; T—Fifth thoracic leg of first post larval stage; U-—Pleopod of first post
larval stage ; V—Uropod and telson of first post larval stage, '



DanieL :  Thalassinid burrowing shrimp

Second stage larvae—Total length 7.5 mm.
(Figs. 2A—E & G)

In shape and general appearance the larva
has undergone no modification. The most
important difference between this and the
previous stage is the presence of the full
number of free thoracic appendages in this.
The lateral margins of the rostrum are toothed
along their whole length. The carapace
remains as it was in the previous stage ; in the
abdomen the spine on the third somite is
better developed in addition to those already
existing ; a small dorsal spine and a much
larger ventral one are present at the posterior
end of the sixth somite. An extremely small
lateral spine m