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SURVEY OF NON-HUMAN PRIMATES OF THE THREE
DISTRICTS OF WEST BENGAL

S. Buuinya, S. CHAUDHURI AND A, MURMU

Zoological Survey of India, Calcutta.

INTRODUCTION

For centuries the monkeys in India survive because of their sacred status. The
religious and philosophical beliefs and tolerance towards these animals are the factors
for the rigorous protection that they have enjoyed for a long period even after
independence. In the present time, breaking down of these taboos and the rapid
cultural changes are the factors that majority of the people no longer considered the
monkeys as sacred but are taken as pests and destructive agents to their crops and
property, The two common species of monkeys that are found in many parts of India
and occupy diverse habitats, ranging from dense forests in montane regions to open
lands and human habitations, are the rhesus macaque (Macaca mulatta) and the
hanuman langur (Presbytis entellus).

The three districts of West Bengal—North 24-Parganas, Howrah and Hooghly
have been referred to Zoological Survey of India by the Chief Wildlife Warden of
West Bengal for surveys of non-human primates. The Forest Department received
frequent complaints about the widespread depredation of the crops and the damage
caused to the properties by the monkeys from these districts. Survey of the three
districts was conducted from 25 March to 14 April, 1991 and this paper contain the
findings of the census.

Non-HuMAN PriMATES OF WEsT BENGAL

In India 15 species of non-human primates are known to occur excepting the
three species of tree shrews. These include 7 species of macaques, 5 species of leaf
eating monkeys, 1 species of ape and 2 species of loris. Out of these only one species
of leaf eating monkey, the Hanuman langur (Presbytis entellus), and two species of
macaques, the Rhesus macaque (Macaca mulatta) and Assamese macaque (Macaca
assamensis) are known to occur in West Bengal. However, their distribution, abun-
dance, social structure, present status, etc., in different districts of West Bengal have
not been known. The two other primates—the Capped langur (Presbytis pileatus) and
Hoolock gibbon (Hylobates hoolock) were introduced in the forests of Sukna, Darjeeling
district,
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FirLp Stupies or NoN-HuMAN PriMATES OF WEST BENGAL

In spite of the occurence of non-human primates in many parts of West Bengal
not much work has been done on the monkeys. Mandal (1964) studied the behaviour
of rhesus macaque in the Sunderbans. Southwick et al. (1964) conducted a road side
survey in some areas of West Bengal to study the distribution and abundance of non-
human primates. Mukherjee and Gupta (1965) studied the habits of the rhesus macaque
in the Sunderbans. Khajuria (1966) published a brief account of the distribution of
Assamese macaque in certain parts of Darjeeling district. Oppenheimer (1973, 1976a,
1976b, 1977) studied the hanuman langur at Singur. Mukherjee et al. (1985) conducted
a survey of Darjeeling district and studied the distribution, abundance and social
structures of rhesus and Assamese macaques.

Ecorocy oF THE SUrRVEY AREAS

The state of West Bengal lies in the eastern side of India, extending from 22° to
27° north latitude and from 86° to 90° east longitude. It is composed of about 88,000
sq. km area. Approximately 649, of the total area of West Bengal is under cultivation.
The major crops are rice, jute, potato, wheat and mustard. Forest areas in West
Bengal are largely in the Sunderbans and in the north Bengal and is about 11,000 sq.
km. The climate is tropical and it varies from season to season. The winter season
is from November to February. The summer season is from March to June when it
is hot in the plains but in the foothills and mountains more moderate temperatures
prevail. The monsoon season, extending from July to October, is hot and humid.
The rainfall is heavy. Almost entire rain is received during the monsoon season but
summer and winter rains are fairly common. The highest humidity is reached in the
monsoon season (Table I).

Survey METHODS

Villages, towns, cities, temples, road side and forest were surveyed during the
period under study. The observations were carried out on foot or by a vehicle. The
surveys were carried out from early morning to late at evening and the areas were
searched thoroughly for the presence of monkeys and the local people were enquired
upon the presence of monkeys and the problems they face due to their presence in
the area. The methods that were used to locate the monkeys were road side survey
and transect. The procedure adopted by the party is to move slowly and stop at
suitable places and scan the areas thoroughly and enquired about the presence of
monkeys. The visual and auditory signals were utilised for locating the groups. A
slow moving vehicle (an Ambassador car placed at the disposal to the survey party by
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the Forest Department of West Bengal) was used with 4 observers to locate the
monkeys.

Once a group was located the notes on their social structure, habitat, interactions
with man and other animals, if there is any, were noted down. Attitude of the local
people about these groups was enquired upon and recorded. The mechanical aid that
was used in the field was binoculars.

REesuLT OF SurvEY

(A) North 24-Parganas District : In this district 2500 sq. km. areas was surveyed
and 17 groups of hanuman langur were sighted. Out of this 14 groups were bisexual
and 3 were all male groups. These 17 groups composed of 189 animals of which 29
were adult males, 84 adult females, 22 juveniles and 39 infants. It was not possible
to classify the rest 15 individuals. The group size varies from 2 to 35. This provide
a population estimate of 0.007 groups per sq. km. comprising of 0.075 individuals
per sq. km. The average group size of bisexual grous was 12.50 individuals. The 14
bisexual groups composed of 18 adult males, 84 adult females, 22 juveniles and 39
infants and 15 unclassified individuals. In the 17 groups a total of 12 new born infants
were observed. These 17 groups of hanuman langur were seen in four habitat
categories-12 groups were located in the villages, 3 gioups were seen in temples, 1
group was recorded from bazar and the other goup was observed in the forest. The
total number of langurs counted in 12 village groups was 101, which composed of 22
adult males, 49 adult females, 11 juveniles and 19 infants. The adult male and adult
female ratio was 1 : 2.89 and the adult female to juvenile and infant ratio were 1 ;: 0,26
and 1 : 0.46 respectively. The three temple groups composed of 52 langurs of which
4 were adult males, 25 adult females, 6 were juveniles and the rest 17 were infants.
The sex ratio of adult male to female was 1 : 6.25 and the adult female to juvenile and
infant were 1 :0.24 and 1 : 0.68 respectively. There was significant difference in the
village group and one of the temple group of Dakshineswar.

A group of 15 langurs was seen in Badu Bazar but individual counts was not
possible in this group. One group was located in the Parmadan forest and it com-
posed of 3 adult males, 10 adult females, 5 juveniles and 3 infants. This indicates
that the bulk of the hanuman langurs population in this district is distributed in
village habitat category. However, this idea does not provide an accurate concept of
relative abundance habitat wise distribution of hanuman langur in whole of West
‘Bengal. The social structure and the habitats where the groups were seen are given in
Table II and their distribution is given in Fig. 1.

(B) Howrah District : In this district 730 sq. km. area was surveped and 29
hanuman langur groups were observed, out of which 25 were bisexual groups and 4
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were all male groups. This 29 groups composed of 432 langurs of which 80 were adult
males, 206 were adult females, 59 were juveniles and 77 were infants as also the 10
unclassified individuals. The group size varies from 7 to 35. This gives a population
estimate of 0.040 groups per sq. km. and 0.59 individuals per sq. km. The average
group size of bisexual groups was 15.95 individuals and composed of 41 adult males,
206 adult females, 59 juveniles and 77 infants. A total of 27 new born infants were
observed in the 29 groups. These groups were inhabited in two habitat categories.
Six groups were inhabited in the temple and the rest 23 groups were located in the
villages,

The 6 temple groups containing 87 individuals with an average group size of 14.5
individuals and composed of 13 adult males, 42 adult females, 15 juvenilec and 17
infants. Out of the 6 temple groups one was all male group.

The 23 village groups contained 345 individuals with an average group size of
15.00 individuals and composed of 67 adult males, 164 adult females, 44 juveniles and
60 infants and 10 unclassified individuals.

The sex ratio of adult male to adult female was 1 : 3.23 and 1 : 2.44 in temple
and village groups respectively. The adult female to juvenile and infant ratio were
1:035, 1:0.40 and 1:0.26, 1:0.36 in temple and village groups respectively. It
was not possible to classify the 10 individuals of the Salap bazar village group. Like
North 24-Parganas the bulk of the hanuman langur population is distributed in the
villages. Next to village the langurs inhabited in the temple where the food and
shelter are easily available and the groups feel secured. The habitat, socirl structure

and group size of these groups are given in Table III and the distribution is shown in
Fig. 2.

(C) Hooghly District : A total of 1050 sq. km. area was surveyed in this
district and 33 langur groups were recorded out of which 4 were all male groups and 2
groups were with a single male each and the rest were bisexual groups. This composed
of 367 langurs of which 63 were adult males, 171 were adult females, 51 were juveniles
and 70 were infants and 12 unclassified individuals. This gives a population estimate
of 0.03 groups per sq. km. and 0.035 individuals per sq. km. respectively. The
average group size of bisexual gioups was 12,44 individuals and composed of 32 adult
males, 171 adult females, 51 juveniles and 70 infants. A total of 26 new born infants
were seen. The groups in this district can be divided into two habitat categories—
the village and the temple. There were only 5 temple groups and the rest were
village groups. The Konnagarh temple group contained one Bonnet macaque. The
bisexual temple groups contained 8 to 33 langurs. Only one temple group composed
of a single adult male. The 5 temple groups contained 65 individuals which composed
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of 6 adult males, 33 adult females, 14 juveniles and 12 infants. The average group
size was 13.00.

The village groups contained 3 to 21 individuals. In one village group only 2
adult females were counted and the rest of the members were not seen. The village
groups contained total of 302 langurs with 57 adult males, 138 adult females, 37
juveniles and 58 infants and 12 unclassified individuals. The average group size was
10.35. The sex ratio of adult male to adult female was 1 : 4.25 and 1 : 2.42 in temple
and village groups respectively. Like the previous two districts in this district also
the bulk of the langur population is in the village. The habitat, social structure and
the group size of different groups of langur in this district are given in Table IV and
their distribution is shown in Fig. 3.
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Fig. 3. Map showing the distribution of hanuman langur groups in Hooghly district.
1. Konnagarh. 2, Chamrail. 3. Majheraat. 4. Kalipur. 5. Kalipur (Krishnapur). 6. Chanditolla.
7. Khanpur. 8. Balidanga. 9. Baichigram. 10. Simlagarh. 11. Mondalia. 12. Karolla. 13. Karolla.
14. Somra. 15. Sukharia. 16, Somra. 17. Somra. 18. Sukharia (Baligori). 19. Sukharia (Siddeshwar).
20. Ghose Pukur. 21. Bankipur. 22. Bankipur. 23. Natagarh. 24. Konsoti (Tribeni). 25. Bagati
Sibtola (Tribeni). 26, Kazidanga. 27. Dattapara. 28. Rashidpur. 29. Rampur 30, Shyampur.
31. Mayapur. 32. Kalipur College. 33. Dakati Kalibari (Singur).
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PoruratioN CoMPOSITION AND HABITAT DISTRIBUTION

Out of total 988 individuals counted in all the three districts, 18.02% were adult
males, 48.30% were adult females, 14.00% were juveniles and 19.689%, were infants.
The overall sex ratio of adult male and female was 1 : 2.68 and the adult female to
juvenile and infant were 1 : 0.28 and 1 : 0.40 respectively. However, some significant
differences in population composition between different survey categories did occur.
The village represented the most important habitat categories for the langurs as it
contained the bulk of the population. Villages afford ideal physical habitat for
langurs as large trees, agricultural fields and orchards provide abundant food supplies
and shelter, the water is available in irrigation canals and ponds and the houses pro-
vide them the shelter against the rains and dust storms. The major disadvantage of
the village habitat for monkeys exist in the villages as it afford plenty of trees to feed,
an ideal habitat for the langurs, and by the tolerance and consent of the villagers.
For centuries this tolerance has been maintained by social tradition and religious belief.
Currently this tradition and belief are undergoing rapid changes and the attitudes of
the villagers toward monkeys are also changing. This and the loss of habitat are the
main factorsfor the conservation of monkeys in the villages. Many villagers reported
to the survey party that they could no longer afford to have monkeys in their villages
as theyraid their agriculture crops and damage their houses and occasionally attack the
villagers. The monkeys in the villages ate now trapped, driven away and killed. The
villagers informed the survey party that they engaged professional trappers to trap or
to kill the monkeys.

ConNcLusioN

The present survey indicates that among the three districts the hanuman langur
population is more in Howrah district (Fig. 4). Most primates are graminivorous and
frugivorous and are in direct competition with human population around villages and
in agricultural lands. The villagers have become decreasingly tolerant of monkeys and
are interested in their removal. Changing social mores of common people are eroding
the scared image of the monkeys and account for lessening of one time stringently
protective attitudes.

Habitat deterioration, pressure of human population, changing human attitude,
hunting and trapping are the forces threatened to decimate primate population
throughout the world. Several primate species are now approaching extinctiom: It
is apparent from the present trend that the primate populations can become extinct
even in areas where they are common and generally honoured and revered if the factors
which are acting against them are not checked. So, it becomes necessary to undertake
more vigorous conservation and management programmes and field studies to protect
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the non-human primates. From the present survey and from the enquiries from the
villagers it can be concluded that most of these factors are working against the con-
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Fig. 4. Group sizes and compositions of hanuman langur
groups in three different districts.
servation of primates in West Bengal. The villagers in the study area no longer
tolerate the monkeys. Due to extensive crop depredations and property damage
caused by the langurs the villagers encourage trapping and killing of monkeys.
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SUMMARY

A survey of non-human primates of the three districts of West Bengal viz.,
North 24-Parganas, Howrah and Hooghly was conducted in the months of March-
April, 1991 to find out the abundance, distribution and man-monkey relationship in
these districts. The Forest Department of West Bengal has referred to ZSI to conduct
this survey as they received frequent complaints from the villagers about the wide
spread depredation of crops and damage to public properties caused by the monkeys.
The survey conducted revealed the presence of hanuman langur (Presbytis entellus) in
these three districts. The survey also revealed that the bulk of hanuman langur
population, in all the three districts, is distributed in the village habitat and next to
village the langurs occupied the temple habitat.

From the enquiries of the villagers it was apparent that the man-monkey inter-
actions were frequent. Changing social mores of villagers were eroding the sacred
image of the monkeys that they were enjoying so far and account for the decrease in

the population of monkeys in the villages.

TasLe—I

Some ecological features of the three districts.

Characters N 24-Parganas Howrah Hooghly
Area 14136 sq km (N & S) 1467 sq km 3149 sq km
Longitude 88°15'-89°0'E 87°47'-88°23'E 87°0"-88°30'E
Latitude 22°10°-23°15'N 22°13'-22°50'N 22°37°-23°13'N
Rainfall 1579 mm 1676 mm 1516 mm
Temperature :

Summer 25.6°C 26.1°C 26.1°C

Winter 21.1°C 23.9°C 23.9°C
Humidity 30-95% 30-959, 30-95%,
Human Population 1,07,39,000 29,66,000 35,57,000

(1981 census)
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Showing the distribution and social structure of hanuman langur of

TaBLe—II

North Z24-Parganas district

11

Sl. No. Locality Habitat Male Female Juvenile Infant Total
1. Nalkura/Belgoria \Y% 1 1 — — 2
2. Badu Bazar B — — — _ 15
3. Dhanyakuria Vv 1 4 _— _

4, —do— \Y% 1 ( all male group )
5. —do— \Y 1 4 — —
6. —do— \Y 2 3 2 2 9
1. Pal Para (—do—) \Y 2 11 2 8 23
8. Hasnabad (Purana Bazar) T 2 (all male group ) 2
9. Madanpur \Y 1 5 1 3 10
10. Srikrishnapur \Y 2 6 2 2 12
11. Gopalnagar T 1 7 1 6 15
12, Bagati Sibtala \Y 1 1 2 2 12
13, Parmadan F 3 10 5 3 21
14, Dharampur \Y 2 ( all male group ) 2
15. Dakshineswar T 1 18 5 11 35
16. Debpukur \Y 1 5 1 2 9
17.  Bijaypur A% 1 3 1 — 5
Total 29 84 22 39 189

( V= Village, B = Bazar, T = Temple, F = Forest )
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TapLe—III

Showing the distribution and social structure of hanuman langur in Howrah district

Sl No. Locality Habitat Male Female Juvenile Infant Total
1. Bara Mirzapur T 1 5 2 2 10
2. Salap Bazar AV — — — — 10
3. Gumotala \Y% 2 8 1 2 13
4. Balia Ichapur \Y 2 9 3 3 17
5. —do— \Y 2 10 3 3 18
6. Neem-Balia \Y 3 16 5 3 27
1. Ghurul \Y 2 14 6 5 27
8. Dhulagori Vv 3 1 2 1 19
9. Deulpur \Y 2 5 1 3 11

10. Tangirpur \% 1 6 2 1 10
11. Jalalsi-Bowbazar \Y 2 10 —_ 2 14
12. Fatikgachi \% 2 6 1 3 12
13. Andul T 3 9 3 3 18
14. Banyapara/Begri \% 2 14 4 3 23
15. Dakshin Jhapardah V 1 4 —_ 2 7
16. —do— \Y 8 (all male group) 8
17.  Paikpara (Munshirhat) T 1 14 4 6 25
18. Naikuli \Y 1 5 1 1 8
19. Bosepara T 1 9 4 5 19
20. Jelepara T 2 5 2 1 10
(Munshirhat)
21. Dasha (-do-) \Y 1 9 2 4 16
22. Mahakalhati \Y 1 6 1 1 9
23. Polgustia \Y 15 (all male group) 15
24. Gobindapur \Y 11 (all male group) 11
25. —do— \Y 1 5 2 1 10
26. Bauria More T 5 (all male group) 5
21. Muralibar Vv 1 4 1 1 7
8. Rampur V 2 10 2 5 19
29. Naba Nagar \Y 2 16 7 10 35
(Maurigram)

Total 80 206 59 77 432

(V=Village, B=Bazar, T=Temple, F= Forest)
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TasLe—IV

13

Showing the distribution and social structure of hanuman langur in Hooghly district

Sl. No. Locality Habitat Male Female Juvenile Infant Total
1. Konnagarh T 1 6 1 3 11
2. Chamrail V 2 10 3 5 20
3. Majheraat Vv 2 11 2 — 15
4 Kalipur V 3 (all male group) 3
5. Kalipur/Krishnapur \Y 1 5 — —_ 6
6. Chanditolla \Y 1 6 1 2 10
1. Khanpur \Y% 1 6 2 1 10
8 Balidanga \Y 1 8 2 4 15
9. Baichigram \Y 1 7 2 6 16

10. Simlagarh \Y 1 (Solitary) 1
11. Mondlai A" 2 9 3 7 21
12. Karolla \Y 10 (all male group) 10
13. —do— \Y 2 8 3 4 17
14. Somra \Y 1 3 1 1 6
15. Sukharia \Y 2 6 2 4 14
16. Somra \Y% 12 (all male group) 12
17. —do— \ 4 (all male group) 4
18. Sukharia (Baligari) \Y 1 6 — 3 10
19, —do— (Siddheswari) V 1 7 7 2 17
20. Ghoshpukur \Y% — 2 — —_ 2
21. Bankipur V 1 6 2 2 11
22, —do— \Y 1 4 1 4 10
23. Natagarh \Y 1 5 3 2 11
24. Konsti T 1 (Solitary) 1
25. Bagati Sibtala T 1 1 2 2 12
26. Kazidanga \Y 1 2 — — 3
21. Dattapara \Y 1 5 —_ 2 8
28. Rashidpur \Y% 1 5 1 1 8
29. Rampur Vv 2 10 2 5 19
30. Shyampur \Y% — — — — 12
31. Mayapur \Y 1 1 3 11
32. Kalipur College T 1 4 1 2 8
33. Dakati Kalibari T 2 16 10 5 33
(Singur)
Total 63 171 51 70 367

(V= Village, B=DBazar, T = Temple, F=Forest)
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FOOD AND FEEDING HABITS OF SOME AMPHIBIAN SPECIES OF
NORTHEAST INDIA

S. K. CuanDA

Zoological Survey of India
27, J. L. Nehru Road
Calcutta-700016

INTRCDUCTION

Amphibians in general are voracious feeder. They take mainly insects like
beetles, termites, flies, grasshoppers, butterflies, moths, bugs, earwigs, dragonflies and
also their larvae, etc. Although insects are their principal diet they can feed also on
small mammals, rarely small birds, snakes, lizards, other frogs, earthworms, crabs,
spiders and in fact any living creature which they can capture and overpower. Some
species of frog such as Rana tigerina is said to be a regular cannibal and feeds readily
on the young of its own species.

Except a number of stray papers by Aitken (1895), Gostling (1895), Chibber
(1911), Agbarkar (1912), Muller (1912), Davidson (1918), Bhaduri (1945), Gray
(1954), Banerjee (1955), Smith (1959), Wadekar (1963), Joshee (1968), Abdulali (1985),
on food habits of Rana tigerina, no comprehensive work on the food and feeding
habits on amphibians has so far been carried out from the Indian region. However,
in course of studying the amphibian fauna of northeast India an attempt has been
made to report on the food habits of eight species of amphibians of this region viz.,
Bufo melanostictus Schneider, (Fig. 1), Rana limnocharis Weigmann, (Fig. 2), Rana
gerbillus Annandale, (Fig. 3), Amolops afghanus (Gunther), (Fig. 4), Microhyla berdmorei
(Blyth), (Fig. 5), Microhyla ornata (Dum. & Bibron), (Fig. 6), Polypedates leucomystax
(Kuhl), (Fig. 7), Philautus shillongensis Pillai & Chanda, (Fig. 8). Out of these, some
observation of food habits of Bufo melanostictus have been studied by Behura et al.
(1960), Rangaswamy and Channabasavanna (1973), and Sabins and Kolhatkar (1977).

MATERIALS AND METHODS

To achieve the purpose of the present work collections were made from different
localities of northeast India viz., Assam, Meghalaya, Arunachal Pradesh, Manipur,
Nagaland, Mizoram and Tripura, from different habitats such as marshes, pools or
streams, river banks, under big boulders and stones, vicinity of shaded mountain
stteams and so on, As the amphibians swallow only the living creatures, most of the



16 Records of the Zoological Survey of India

food materials were found either intact, half-digested or partly digested form and where
ever identifications were possible they were identified upto the levels of orders and
the rest have been mentioned as “miscellaneous’” (for broken materials) and / or
unidentified food particles. The data collected from the gut-contents from each of
eight species during different period of the year was recorded. The whole year
was divided into three different periods. i. Pre-breeding period. ii. Breeding period.
iii. Post breeding period. Percentage of food consumption for each variety of food
for the above species have been represented histographically. In histograme of each
species the apex (AB) stands for the percentage of food materials whereas the base

(BC) stands for the types of food taken.

TasLe—I

Table showing the species, collection localities, season and year of collection of
different species.

Sl. No. Species Collection Season Year of
localities collection
1. Rana gerbillus Assam, Meghalaya,  January-December  1968-1978
Annandale Arunachal Pradesh,
Mizoram, Nagaland,
Manipur, Tripura.
2. Rana limnocharis Assam, Meghalaya, January-December 1968-1979
Weig. Arunachal Pradesh,
Mizoram, Nagaland,
Manipur, Tripura.
3. Amolops afghanus Assam, Meghalaya, January-April, 1971-1972
(Gunther) Arunachal Pradesh, June-November 1975-1978
Mizoram.
4. Bufo melanostictus Assam, Meghalaya, January-July, 1968-1979
Schn., Arunachal Pradesh, Oct.-Dec.
Mizoram, Nagaland,
Manipur, Tripura.
5. Microhyla berdmorei ~ Assam, Maghalaya, January-March, 1971-1976,
(Blyth) Arunachal Pradesh, April, 1978,
Mizoram. July-October, 1983.

December,
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Sl. No. Species Collection Season Year of
localities collection
6. Microhyla ornata Assam, Meghalaya,  January-March, 1971-1972,
(Dum. & Bibron) Mizoram, Nagaland, July, 1976,
Tripura. Oct.-Dec. 1978.
1. Polypedates leuco- Assam, December-May, 1966-1968,
mystax (Kuhl.,) Meghalaya, July-Oct. 1971-1973,
Manipur. 1975.
8. Philautus shillongensis Meghalaya January-May,
Pillai & Chanda July-August, 1970-1978.
Oct.-Dec.

In Bufo melanostictus, the analysis of the gut-contents reveals that the maximum
food-intake is during breeding period followed by pre-breeding and post-breeding
period. During breeding period this species prefers isopteran insects which is 159,
of the total gut-contents examined and in that list of preference, coleopteran and
orthoptern insects (2.5%) are found at the bottom. Hymenopteran insects (11%)
follow the isopteran insects. Miscellaneous food items, which are half-digested and
broken materials (6.5%) follow the hymenopteran insects.

During pre-breeding period, food-intake is comparatively less than the breeding
period. During this period they prefer as in the breeding period the isopteran insects
which is 89 of the total gut-contents examined and in that list of preference,
orthopteran insects which is 1% is found at the bottom of preference. Hymenop-
teran insects (5%) follow the isopteran insects. Rest of the food-items in decreasing
orders are miscellaneous food items (2%) and coleopteran insects (1.5%).

During post-breeding period, food-intake is lowest in comparison to the previous
ones. During this period they prefer hymenopteran insects which is 4.5% of the
total gut-contents examined and in that list of preference, coleopteran and orthopteran
insects are found at the bottom, which is 19, each. Rest of the food-items in
decreasing order are miscellaneous food-items (1.8%) and isopteran insects which are
in equal percentage. The percentage of food-items have been shown in histogram
(Fig. 1).

The analysis of the gut-contents of Rana limnocharis shows that food-intake
during pre-breeding and breeding period is maximum followed by post-breeding period.

During breeding period this species prefers coleopteran insects which is 7.8,
of the total gut-contents examined and in that list of preference, dermapteran insects
(.5%) are found at the bottom of preference. Dipteran insects constituting 6.59,
of the gut-contents come next to coleopteran insects.

3
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Miscellaneous food items (2.79%,) follow the dipteran insects. Isopteran insects
(2.5%) and orthopteran insects (1.5%) follow the miscellaneous food items.
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Percentage of food intake during pre-breeding period is same like breeding
period. During this period this species prefers dipteran insects which is 8.29, of the
total gut-contents examined and in that list of preference, dermapteran insects as
in the breeding period which is only 0.5% is found at the bottom of preference.
Coleopteran insects (8.29,) comes next to the dipteran insects, Miscellaneous food
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items (1.89,), orthopteran insects (1.8%,) and isopteran insects (0.89,) are observed in
decreasing order.

Food-intake during the post-breeding period is lowest in comparison to the
previous ones. During this period this species prefers the coleoptran insects which
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Fig. 2. Histogram showing percentage of food items in
Rana limnocharis Weigmann
is 7% of the total gut-contents examined and in that list of preference, isopteran
and dermapteran insects, each represented by 0.5%, are found at the bottom.
Miscellaneous food-items (3%), comes next to coleopteran insects, and orthopteran
and .dipteran insects which are 1% and 0'59% come respectively next to miscella-

neous food-items. The percentage of food-items have been shown in histograme
(Fig. 2).
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Analysis of the gut-contents of Rana gerbillus reveals that the maximum food-
intake takes place during the breeding period followed by pre-breeding and
post-breeding period.
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Fig. 3. Histogram showing the percentage of food items in
Rana gerbillus Annandale

During breeding period this species has been found to consume the highest
percentage of the miscellaneous food-items which is 10.59%, of the total gut-contents
examined and in that list of preference, orthopteran insects (2.5%) is found at the
bottom of preference. Hymenopteran insects (6.5%) comes next to the miscellaneous
food-items and isopteran insects (4.5%) are followed by hymenopteran insects.
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During pre-breeding period food-intake is comparatively less than the breeding
period. During this period this species prefers hymenopteran insects which is 6.5%,
of the total gut-contents examined as in the breeding period and in that list of
preference, orthopteran insects (1.8%) is found at the bottom of preference. Mis-
cellaneous food-items and isopteran insects are 5.2% and 4.29% come respectively
next to hymenopteran insects.

Food-intake during post-breeding period is very negligible. During this period
this species prefers only the miscellaneous food-items and isopteran insects which are
14.89% and 3.59% respectively. The percentage of food-items have been shown in
histograme (Fig. 3).

In Amolops afghanus the analysis of gut-contents reveals that the maximum food-
intake takes place during the breeding period followed by pre-breeding and post-
breeding period.

During breeding period this species prefers orthopteran insects which is 15.8%,
of the total gut-contents examined and in that list of preference, hymenopteran insects
(1%) are found at the bottom. Miscellaneous food-items constituting (12.5%) of
the total gut-contents come next to orthopteran ones. Hemipteran insects (10%)
follow the miscellaneous food-items. Rest of the food-items in decreasing orders are
dermapteran insects (3.5%) and dipteran insects (2.5%,).

Food-intake during pre-breeding period is comparatively less than the breeding
period. “During this period they prefer as in the breeding period orthopteran insects
which is 13.29, of the total gut-contents examined and in that list of preference,
dermapteran insects (29,) are found at the bottom of preference. Isopteran insects
(9.59%,) come next to orthopteran insects. Rest of the food-items in decreasing orders
are miscellaneous food-items (8.2%), dipteran insects (5.89%), hymenopteran insects
(5.8%) and hemipteran insects (2.8%).

Food-intake during post-breeding period is lowest in comparison to the previous
ones. During this period they prefer hymenopteran insects and miscellaneous food-
items and both of them are 149, of the total gut-contents examined. Rest of the
food constituting of dipteran insects, hemipteran and isopteran insects which are in
equal percentage (2%) and orthopteran insects (8%). The percentage of food-items
have been shown in histograme (Fig. 4).

Analysis of the gut-contents of Microhyla berdmorei reveals that the maximum

food-intake takes place during the post-breeding period followed by breeding and pre-
breeding period.

During breeding period this species has been found to consume highest percentage
of miscellaneous food-items which is 11.5% of the total gut-contents examined and
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in that list of preference, coleopteran insects (5.29,
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Food-intake during post-breeding period is maximum in comparison to the
previous ones. During this period this species consume highest percentage of
food-items which is 229, of the total gut-contents examined and in that list of pre-
ference, coleopteran insects (3.8%) is found at the bottom. Hymenopteran
insects (119%) and isopteran insects (8%,) come next to miscellaneous food-items. The
percentage of food-items have been shown in histograme (Fig. 5).
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Microhyla berdmorei (Blyth)

In Microhyla ornata the analysis of the gut-contents shows that food-intake during
breeding period is maximum followed by pre-breeding and post-breeding period.

During breeding period this species preferes coleopteran and hymenopteran
insects, both of them are 9.89, of the total gut-contents examined and in that list of
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preference, miscellaneous food items (2.8%) are found at the bottom of preference.
Isopteran insects constituting 6% of the gut-contents come next to coleopteran and

hymenopteran insects.

(Pre-breeding period) (Breeding period) (Post-breeding period)

% of food
(&)

® 060 & © B o oo o

R IEE X EKXKIEXKIEEIEXKEXEKD

..g...oooo.coo'

o OO0 o0 0000
& DoooO0c0Cc o000

o © > @

[\] o ° °

§ 5§ o b k£ O &L Py c
&uw-?z _p3013 w@ag

a o+ LY PR .

©c oo E S an £ o8 ¥ K

o g "™ o 9+~ --nmﬂ

© 2 © 2 S 5

Fig. 6. Histogram showing the percentage of food items in Microhyla ornata (Dum & Bibr.)

Food-intake during pre-breeding period is comparatively less than the breeding
period. During this period this species prefer coleopteran insects which is 9.8% of
the total gut-contents examined and in that list of preference, miscellaneous food-items
(2.8%) are found at the bottom of preference. Hymenopteran insects (8%) and
isopteran insects (3.8%) respectively each come next to coleopteran insects.
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During post-breeding period food-intake is lowest in comparison to the previous
ones. During this period this species shows no preference for their food. Food
normally is composed coleopteran of insects (5%), hymenopteran insects (5%) and mis-
cellaneous food items (59,) each of the total gut-contents examined. The percentagc
of food-items have been shown in histograme (Fig. 6).

Analysis of the gut-contents of Polypedates leucomystax reveals that the maximum
food-intake takes place during breeding period followed by pre-breeding and post-
breeding period.

During breeding period this species has been found to consume highest amount
of miscellaneous food-items which is 119% of the total gut-contents examined and
in that list of preference, coleopteran insects (1.5%) are found at the bottom of
preference. Dipteran insects (4.5%), isopteran insects (4.5%) and hymenopteran
insects (4.39%,) each come next to miscellaneous food-items in decreasing order.

In pre-breeding period food-intake is comparatively less than the breeding period.
During this period this species has been found to consume maximum amount of hymen-
opteran insects and miscellaneous food items, both of them are 6.5% of the total
gut-contents examined and in that list of preference, isopteran insects (0.8%) are
found at the bottom of preference. Rest of the food-items in decreasing order are
dipteran insects (4.2%) and coleopteran insects (2.5%) come next to hymenopteran
insects and miscellaneous food-items.

Food-intake during post-breeding period is lowest in comparison to the previous
ones. During this period this species has been found to consume the highest amount
of miscellaneous food-items which is 9%, of the total gut-contents examined and in
that list of preference, dipteran insects are found at the bottom which is 0.5%.
Isopteran insects (5%) come next to miscellaneous food-items. Rest of the food-items
in decreasing order are coleopteran insects (2.8%) and hymenopteran insects (1%).
The percentage of food items have been shown in histograme (Fig. 7).

In Philautus shillongensis the analysis of the gut-contents reveals that the maximum
food-intake takes place during post-breeding period followed by breeding and pre-
breeding period.

During breeding period this species has been found to consume highest amount
of miscellaneous food-items which is 11.5% of the total gut-contents examined.
Isopteran insects (6.2%) and dipteran insects (0.89,) each come next to miscellaneous
food items in decreasing order.

- Food-intake during pre-breeding period is comparatively less than the breeding
period. During this period this species has been found to consume maximum amount
4
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of miscellaneous food-items like breeding period which is 139% of the total gut-

contents examined. Isopteran insects (5%) and dipteran insects (0.8%) each come
next to miscellaneous food items in decreasing order.
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Fig. 7. Histogram showing percentage of food items in
Polypedates leucomystax (Kuhl)

During post-breeding period food-intake is highest in comparison to the previous
ones. During this period this species has been found to consume highest amount of
miscellaneous food-items like pre-breeding and post-breeding period which is 18.59,
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of the total gut-contents examined. Dipteran insects (1%) and isopteran insects (6%)
each come next to miscellaneous food-items in decreasing order. The percentage of
food items have been shown in histograme (Fig. 8).
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DiscussioN

It has been observed that in most species food-intake is the minimum during
hibernating period which increases gradually during the pre-breeding period and
becomes maximum during the breeding period when they consume food voraciously.
This may be attributed to the availability or puausity of the preferred type of food
material, which in turn is governed by seasonal effect.

ACKNOWLEDGEMENTS

I am greateful to Dr. A.K. Ghosh, Director, Zoological survey of India, for
providing facilities for this work and critically going through the manuscript.

REFERENCES

Abdulali, H. (1985). On the export of frog legs from India. J. Bombay nat. Hist.
Soc., 82 (2) : 347-375.

Agharkar, S. P. (1912). The diet of Bull frog Rana tigerina. J. Bombay nat. Hist.
Soc., 21 (2) : 687.

Aitken, E. H. (1895). Food of the Bull frog. J. Bombay nat. Hist. Soc., 21 (2) : 500.

Banerjee, A. (1955). Food of the Bull frog (Rana tigerina). J. Bombay nat. Hist. Soc.,
52 (2) ; 689.

Behura, B. K., Mahanty, P. K. & Ghosh, G. S. (1960). On the diet and the feeding
habits of common toad Bufo melanostictus Schn. Proc. Indian Sci. Congress.,
47 (3) : 480-481.

Bhaduri, J. L. (1945). The Indian Bull frog Rana tigerina (Daud.) a menace to the
fishery. Sci. & Cult., 11 (4) : 205-206.

Chanda, S. K. (1986). A study on anuran (Amphibia) of northeast India. Ph. D.
Thesis, Kalyani University, West Bengal.

Chibber, H. M. (1911). The food of a Bull frog. J. Bombay nat. Hist. Soc., 20 (3) :
865.

Davidson, N. (1916). Food of the Bull frog (Rana tigerina). J. Bombay nat. Hist.
Soc., 25 (1) : 152,

Gostling, D. (1895). The food of the Bull frog. J. Bombay nat. Hist. Soc., 10 (1) : 50.

Joshee, A. K. (1968). Food habit of Bull frog Rana tigerina (Daud). J. Bombay nat.
Hist. Soc., 65 (2) : 498.

Issac, S. & Rege, M. S. (1975). Food of Rana tigerina (Daud). J. Bombay nat. Hist.
Soc., 72 (1) ; 143-157.



CuANDA : Food and feeding habits of Amphibian species 29

Muller, J. P. (1912). The food of Bull frog (Rana tigerina). J. Bombay nat. Hist. Soc.,
21 (4) : 41.

Rangaswamy, H. R. & Channabasavanna, N. (1973). Food and feeding habits of the
toad Bufo melanostictus Schn., (Amphibia : Bufonidae). J. Bombay nat. Hist. Soc.,
70 (3) : 558-563.

Sabins, J. H. & Kolhatkar, B. L. (1977). Observation on the food preference of Rana
cyanophlyctis Schn. Comp. Physiol. Ecol., 2 (4) : 232-233,

Smith, S. J. (1959). The food of the Bull frog. J. Bombay nat. Hist. Soc., 56 (3) : 642.

Wadekar, U.L. (1963). The diet of the Indian Bull frog (Rana hexadactyla). J.
Bombay nat. Hist. Soc., 60 (1) : 263-268.






Rec. zool. Surv. India, 93 (1-2) : 31-34, 1993

STUDY OF SURFACE STRUCTURE OF HAIR OF SOME PRIMATES
OF INDIAN SUB-CONTINENT

J. K. D=r

Zoological Survey of India
‘M’ Block, New Alipur
Calcutta 700053

INTRODUCTION

Hairs of some species of Macaca were investigated with the help of a Scanning
Electron Microscope (SEM) to obtain fine structural details on hair surface. Attempt
to identify the specific characters of hair structures of these species have been made.

Hairs have certain distinct advantages from the point of taxonomy and syste-
matics (Cole, 1924 ; Mathiak, 1938), forensic sciences (Seta et al., 1975), criminology
(Curry, 1972) etc. The aim of the present study was to find out basic characters
of the surface ultra-structures of hairs of Macaca spp, Initially hairs of Macaca
assamensis assamensis (M’Clelland), Macaca fascicularis aurea Geoffroy and Macaca
mulatta (Zimmermann) were studied with the help of the Scanning Electron
Microscope (SEM).

Information regarding surface ultra-structure of hairs in Indian wild mammalian
forms is meagre. Some works on the surface of hair have been done by Kopikar and
Sabnis (1976, 1977). During early twentieth centuries animals hair studies were
extensively made by a number of workers such as Friedenthal (1911), Hausman (1924),
Williams (1938) etc. Their studies were, however, mainly confined to the light micro-
scopic observation only.

MATERIALS AND METHODS

Hair samples were collected from the rump region of three species of the genus
Macaca collected during 1878 to 1880 and preserved in the National Zoological Collec-
tions, Zoological Survey of India, Calcutta.

Twenty to 25 hair strands of each species were taken for investigation. Hair
strands were thoroughly washed in petroleum ether to dissolve external contamina-
tion as well as fatty substances. Subsequently the samples were studied under SEM
following the technique of Pal and De (1978).
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ResuLTs

Results of three-dimensional structure of hairs of three species of Macaca are
detailed below :—

Macaca fascicularis aurea (Fig. 1) :

Figs. 1-3. 1. Scanning electron micrograph of a part of hair of Macaca fuascicularis

aurea showing highly crenated scales (dark arrows) and exogenous particles
(White arrows). X 1344,

2. 3D structure of a part of hair of Macaca assamensis assamensis depicting
puncture and depression (arrows) on the surface. X 672.

3. Scanning electron micrograph of a part of hair of Macaca mulatta showing
extension of cortical scale (arrow). X 2688,
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Diameter of hair varies from 37.30 to 62.50 u. Surface consists of cuticular
scales with crenate margins. Amplitude of bare portion of scales varies from 4.45 to
6.50 u.  Occasionally surface shows extensive breakages of cortical scales.

Macaca assemensis assamensis (Fig, 2) :

The surface of hairs consists of regularly arranged cuticular scales of. crenate
type. Diameter varies from 35.25 to 52.25 # and interscaler portion varies from 5.90
to 11.95 #. Occationally the surface is punctured by ridges and furrows.

Macaca mulatta (Fig. 3) ;

Diameter remains within the range of 29.00 to 42.50 # and amplitude of bare
portion of scales remains within 3.35 to 5.35 #. Cortical scales are of crenate type.
But crenation is ill developed. Extensions of cortical scales are found occasionally.

Sometimes crystal like exogenous substances are found on the surface.

DiscussioN

The hairs for the present study possess highly crenated type of scales with veri-
able inter-scalar portion. The breadth of the bare portion of scales within these
species of Macaca varies from 3.35 to 11.95 x. Hair strands for the present study
consist of crenate type of scales. This observation is quite different from the findings
of Kopikar and Sabnis (1976) who have noted that the hait in Macaca mulatta is
devoid of scales. This scaleless feature observed by the above authors may be due to
the association of microbes on the hair shaft. The unusual changes in the cortical
scales are due to attack of dermatophytes such as mycelial form of saprophytic yeasts
which are responsible for surface erosion and subsequent obliteration of scales

(Carteaud, 1973 ; De 1982 ; Pal et al., 1981).

Hairs of the species studied above have number of overlapping characters.
Further extensive studies are, therefore, required to formulate a suitable key at specific
level.

Oglae and Mitsinka (1973) concluded that the shape and arrangement of the
scales on the cuticle vary considerably in different species and to a lesser extent within
the same species. Thus, cuticular scale pattern and their disposition on the hair sur-
face may serve as useful diagnostic feature for the identification of different mammalian
species. Further, according to Sudo and Seta (1975) and Kind (1965), medullary index
may be helpful for the identification of animal species. However, this may not be
true for the hairs of Rhinocerotidae. It would, thus appear that further studies on the
surface ultra-structure along with medullary index may be helpful in identifying deffe-
rent mammalian species,

5
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A BIBLIOGRAPHY
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InTRODUCTION

It has been increasingly recognised that the existing literature in any subject
always provide a feed back and form a base for future research needs.

This bibliography includes all contributions which have been published on cyto-
genetics and cytotaxonomy of Fishes, Crustacea and Mollusca betwesn 1953 to 1991.
It also brings together material published or discussed at seminar symposia. The
literature has been alphabetically arranged. We have attempted to make the biblio-
graphy entirely complete and correct, but some lapses in a work of such nature is
obvious. The lapses pointed out will be thankfully acknowledged, and correction
of any errors will be appreciated. This bibliography will serve as a reference tool for
scientists, university graduates, researchers and for all those who are concerned with
the study of cytogenetics and systematic zoology of these groups.
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SPECIES INDEX

All the species are listed alphabetically under the genera to which they have been
assigned in the most recent literature : the genera are also alphabetically arranged.

FISH
ANABANTIDAE
1. Anabas testudineus 32, 60, 62, 65, 75, 17, 95, 105, 132, 164, 174.
ANTENNARIIDAE
2. Antennarius hispidus 24.
APOGONIDAER

3. Apogon endekataenia 62, 65, 112.
4. Apogon moluccensis 62, 65, 112,

ARIIDAE
5. Arius dussumieri 62, 65, 141,
BAGRIDAER

6. Mystus aor 62, 84.
1. Mystus bleekeri 196.
8. Mystus cavasius 48, 50, 62, 65, 184.
9. Mpystus corsula 2.
10, Mystus gulio 24, 62, 65, 66, 13, 174,
11. Mystus menoda 62, 84, 196.
12. Mpystus seenghala 170.
13. Mystus tengara 62, 65, 66, 94, 120, 134.
14.  Mpystus vittatus 46, 62, 65, 15, 79, 105, 106, 170, 183.
15. Rita chrysea 26, 65.
16 Rita rita 46, 62, 65, 15, 94.
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BrELONIDAE

17.
18.
19.
20.

Strongylura strongylura 62, 65, 112, 137,
Belone choram 186.

Tylosurus leiurus 65, 112,

Xenentodon cancila 65, 89, 155,

BELONTIDAE

21.

22.
23.
24.
25.

Colisa fasciata 32, 62, 65, 66, 75, 81, 94, 105, 113, 117, 120, 124, 134, 161,
166.

Colisa labiosus 31, 62, 65, 75, 81, 105.

Colisa lalius 49, 62, 65, 114,

Colisa sota 31, 62, 196.

Ctenops nobilis 181.

BoTHIDAE

26.
21.

Pseudorhombus arsius 24, 101, 186.
Pseudorhombus triocellatus 24, 101.

CARANGIDAE

28.
29.
30.

31.

32.
33.
34.
35.
36.
31.

Alepes para 24, 65, 66.

Atropus atropus 25.

Carangoides praeustus 24.

Caranx ignobilis 62, 65.

Chorinemus sanctipetri 24.
Megalaspis cordyla 24.
Scomberoides tala 24, 25.

Seriolina nigrofasciata 62, 185, 186,
Trachinotus baillonii 24.
Trachinotus blochii 24, 65, 66.

CENTROPOMIDAE

38.

Lates calcarifer 34, 38, 62, 65, 174.

CHANDIDAE

39.
40.

Chanda nama 49, 62, 65, 94.
Chanda ranga 48, 62.

CHANNIDAE

41,
42.
43,
44.

Channa barca 29, 62.

Channa marulius 65, 16, 94.

Channa orientalis 9, 48, 62, 65, 15, 76, 105, 147, 153, 191.

Channa punctatus 29, 62, 65, 74, 75, 76, 85, 86, 94, 134, 153, 165, 183, 191.
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45, Channa stewartii 62, 129, 141.
46. Channa striatus 29, 62, 65, 75, 16, 94, 105, 191.
47. Channa sp. 153.

CICHLIDAE

48. Etroplus maculatus 174.

49. Etroplus suratensis 62, 137, 174,

50. Tilapia mossambica 30, 62, 65, 715, 88, 105, 108, 167, 173.
51. Tilapia sp. 67, 97, 161.

CLARIIDAE
52. Clarias batrachus 62, 65, 75, 94, 102, 103, 114, 116, 125, 169, 190.

CLUPEIDAE

53. Gudusia chapra 38, 62, 65.
54, Sardinella melanura 62, 65, 112,

COBITIDAE

55. Acanthophthalmus pangia 62, 65.

56. Botia birdi 27, 59, 62, 65, 90.

57. Botia dario 62, 65, 129.

58. Botia hymenophysa 62, 129,

59. Lepidocephalichthys berdmorei 62, 65, 174.

60. Lepidocephalichthys guntea 2, 62, 65, 87, 151, 159, 161, 182.
61. Noemacheilus botia 48, 62, 65, 81, 136, 159,

62. Noemacheilus prashadi 31, 62.

63. Noemacheilus savona 48, 612.

CYNOGLOSSIDAE

64. Cynoglossus puncticeps 24, 65, 66, 101.
65. Paraplagusia bilineata 24, 101.
66. Symphurus plagiusa 24.

CYPRINIDAE

67. Amblypharyngodon mola 54, 62, 65, 10, 72, 92.
68. Aspicoparia morar 1, 46, 62.

69. Barilius barila 58, 62, 65.

10. Barilius bendelisis 4, 39, 62: 65, 157.

11. Barilius bendelisis var. chedra 8.

12. Barilius bola 58, 62, 65.

13. Barilius sp. 58.

14. Carassius auratus 62, 65, 66, 118, 119.
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75.
76.
7.
78.

79,
80.
81.

82.
83.
84.

85.
86.
87.
88.
89.

90,
91.
92.
93.
94,
95.
96.

97.

98.

99.

100.
101.
102.
103.
104.
105.
106.
107.
108.
109.
110.
111.

112.

Carassius carassius 62, 66, 163,

Catla catla 51, 56, 62, 65, 10, 72, 82, 144, 181.

Q Catla catla x & L. calbasu 65.

@ Catla catla x & L. rohita 62, 65.

Chela laubuca 4, 62, 65.
Cirrhinus mrigala 62, 65, 75, 82, 104, 110, 119, 144, 181.
Cirrhinus reba 14, 15, 53, 65, 70, 72, 110, 181.
Crossocheilus latius punjabensis 62, 65, 92.
Ctenopharyngodon idella 62, 65, 70, 7., 181.
Cyprinus carpio 66, 144, 146.

Cyprinus carpio communis 46, 62, 181.
Danio aequipinnatus 9, 48, 62.

Danio devario 62, 65, 110, 136, 162.

Danio neilgherriensis 194.
Danio (Brachydanio) rerio 62, 65, 114.
Esomus danricus 53, 62, 65, 70, 72, 194, 200.
Garra gotyla gotyla 43, 46, 62, 65.

Garra lamta 50, 62, 65, 163, 200.
Garra lissorhynchus 62, 148.
Hypophthalmichthys molitrix 62, 65, 10, 12, 144, 181.
Labeo bata 51, 62, 65, 70, 72, 144, 181.
Labeo calbasu 53, 62, 65, 70, 72, 82, 92, 134, 181.
Labeo caeruleus 62, 65, 119,
Labeo dero 43, 62, 65, 91, 162.
Labeo gonius 62, 65, 91, 181,

Labeo pangusia 150.

Labeo rohita 56, 62, 65, 15, 82, 144, 181.

Labeo sp. 61.

Osteobrama cotio 53, 62, 65, 70, 72, 110.

Puntius conchonius 48, 62, 65, 92, 152,

Puntius javanicus 33, 62, 65.

Puntius melanampyx 4, 48, 62, 65.

Puntius sarana 14, 62, 119.

Puntius sophore 46, 48, 62, 65, 715, 92, 105, 133, 134, 143, 183, 194.
Puntius ticto 62, 65, 75.

Puntius sp. 18.

Rasbora daniconius 39, 40, 62, 65, 183.

Salmostoma bacaila 53, 62, 65, 70, 72, 92, 135, 194, 200.
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113. Schizopyge niger 59, 62, 65, 90.
114. Schizopyge progastus 62, 142,
115, Securicula gora 62, 163.

116. Tor khudree 44, 62, 65.

117. Tor mosal mahanadicus 48, 62.
118. Tor putitora 40, 41, 62, 65.
119. Tor tor 42, 44, 62, 65.

120. Tor sp. 44.

CYPRINODONTIDAE

121. Aplocheilus blochii 62.

122. Aplocheilus lineatus 62.

123. Aplocheilus panchax 31, 38, 62, 65, 66.
124. Aplocheilus sp. 183.

125. Oryzias melastigma 62, 168.

ECHENEIDAE

126. Remora remora 62, 65, 112.
ENGRAULIDAE

127. Thrissina baelama 62, 111, 112,
GERREIDAE

128. Gerreomorpha setifer 24.
129. Gerres filamentosus 109,
130. Gerres oblongus 112.

GOBIIDAE

131. Acentrogobius reichei 24.

132. Acentrogobius viridipunctatus 24.

133. Apocryptichthys cantoris 24, 65, 66.

134. Awaous grammepomus 46, 62.

135. Boleophthalmus boddarti 62, 65, 66, 172.
136. Boleophthalmus dentatus 45, 62.

137. Boleophthalmus dussumieri 62, 65.

138. Boleophthalmus glaucus 62, 65, 75, 80, 105.
139. Glossogobius giuris 24, 32, 62, 65, 75, 80, 105, 137, 184.
140. Gobiodon citrinus 66.

141. Oxyurichthys microlepis 24.

142, Pseudapocryptes lanceolatus 24,

143, Scartelaos viridis 24.
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GOBIOIDIDAE

144. Odontamblyopus rubicundus 46. 62, 65, 75, 80, 105,
145. Trypauchen vagina 35, 37, 62, 65.

HEeMIRAMPHIDAE

146. Hemiramphus lutkei 25, 65, 112.
147. Rhynchorhamphus georgii 62, 65, 112,

HETEROPNEUSTIDAE
148, Heteropneustes fossilis 16, 62, 65, 15, 83, 94, 105, 107, 114, 116, 150, 189,
190, 195.

149. Heteropneustes sp. 66.
LEIOGNATHIDAE

150. Gazza minuta 62, 65.

151. Leiognathus bindus 62, 65, 112,
LoOBOTIDAE

152. Lobotes surinamensis 62, 184, 185,

LUTJANIDAE

153. Lutjanus argentimaculatus 62, 65.
154. Lutjanus kashmira 20, 62, 65.
155. Lutjanus sanguineus 112.

MASTACEMBELIDAE

156. Macrognathus aculeatus 46, 62, 65, 15, 81, 105, 174, 175, 176, 171, 178,
179, 180, 194.

157. Mastacembelus armatus 62, 65, 73.

158. Mastacembelus pancalus 46, 62, 65, 75, 81, 105.

MEGALOPIDAE

159. Megalops cyprinoides 62, 130.

MONODACTYLIDAE

160. Monodactylus argenteus 174,

MORINGUIDAE

161. Moringua linearis 202,
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MUGILIDAE

162. Liza macrolepis 10, 20, 24, 62, 65.
163. Liza parsia 12, 13, 20, 24, 55, 62, 65.
164. Liza tade 10.

165. Mugil cephalus 114.

166. Rhinomugil corsula 55, 62, 65, 94.
167. Valamugil speigleri 62, 65, 131.
MULLIDAE

168. Upeneus tragula 62, 65, 112,

MURAENESOCIDAE

169. Muraenesox cinereus 24.

MURAENIDAE
170. Siderea picta 62, 65, 111, 112,

NANDIDAE

171. Badis badis 62, 185.

172. Badis buchanani 54, 62, 65, 70, 72.
173. Nandus nandus 32, 62, 65, 75, 81, 105.
NOTOPTERIDAE

174. Notopterus chitala 62, 65, 89, 93,

175. Notopterus notopterus 62, 65, 108, 139, 145, 162, 200.
176. Notopterus sp. 93.

OPHICHTHIDAE

177. Pisodonophis boro 46, 62, 1714.
PANGASIIDAE

178. Pangassius pangassius 46, 62, 65, 15,
PENTAPODIDAE

179. Wattsia mossambicus 67, 98, 99, 188.
PLATYCEPHALIDAE

180. Callionymus sagitta 24, 65, 66.
181. Platycephalus indicus 20, 62, 65, 174.

PLoTOSIDAE

182. Plotosus canius 62, 65, 89, 138,
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PoECILIDAE

183. Gambusia affinis 62, 65.

184. Gambusia affinis holbrooki 21, 65, 158.
185. Mollienesia latipinna 53, 57, 62, 65.
186. Mollienesia sphenops 62, 65, 66, 123.

POLYNEMIDAE

187. Eleutheronema tetradactylum 46, 62.

POMACENTRIDAE

188. Dascyllus trimaculatus 66.
189. Pomacentrus bicellatus 62, 65, 112.

POMADASYIDAE

190. Pomadasys hasta 25.
191. Pomadasys opercularis 62, 65, 121,

PSI1LORHYNCHIDAE

192. Psilorhynchus balitora 9, 48, 62.
193. Psilorhynchus sucatio 41, 62,

RACHYCENTRIDAE

194. Rachycentron sp. 66.

SCATOPHAGIDAE
195. Scatophagus argus 20, 24, 62, 65, 66, 174.

SCHILBEIDAE

196. Clupisoma garua 62, 65, 84, 94.
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