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INTRODUCTION. 

The study on the inshore fish population of the Malabar Coast was undertaken 
with a view to ascertaining the species of fishes occurring in t he coastal waters, their 
relative intra- and inter-specific fluctuations at different times of the yea.l'j their 
sizes, sex proportions, maturity, life histories and their behaviour in relation 
to the biological and physico. chemical environment. It is intended to form an 
introduction to the detailed investigations on the biology and bionomics of 
individual species of food fishes of this coast. In this communication data collected 
by an analysis of weekly fish collections made for a year from April, 1949 to March, 
1950 in the inshore area ofthe sea near West Hill along the Malabar Coast, tpgether 
with a few t entative observations on them are presented. Not until the data on 
fish populations over a longer period are collected will it be possible to WsCU88 in 
detail the various problems connected with this study and to draw such correlations 
as may exist between the behaviour of the fish stocks and the environmental factors. 

Study of the fish populations on the lines mentioned above is a new aspect of 
fishery biology, in which the work of Warfel and Merrima.n (1944 and 19(8) on the 
analysis of fish populations in the American waters deserves special mention. The 
methods and problems have been clearly stated by these authors, whose contri­
butions form a good basis for further work and they have also been discussed in 
detail in the nine papers on ' A Symposium on Fish Populations ' published in the 
Bulletin of the Bingham Oceanographic Collection (1948) and by Kesteven (1950). 
Day (1865), in his classical work on t he ' Fishes of Malabar' , has given a systematic 
account of the different species of this area. Chidambaram and Venkataraman 
(1946) and Devanesan and Chidambaram (1948) have given some facts relating to 
the natural history and economic aspects of some of the fishes of this coast. In a 
recent paper Kow (1950) has given some valuable information on the inshore 
fisheries of Singapore Straits. 

1 Published with tbe permission of the Chief Research Officer, Central Marine Fisheries 
Research Station, Mandapam Camp, S. India. 
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MATERIAL AND METHODS. 

For fish collections utilised in this study, two of the most common types of 
nets of this coast, namely, the boat seine (Paith,wala) and the gill net (Chala vala) 
were used. The fishing operation with each net was carried out once a week 
between 6 a.m. and 9 a.m. ; the actual time taken for fishing was one·and·a·half 
hours. The composite catch for each net was brought to the laboratory for 
analysis.] The reason for using two nets for sampling the population is given 
on page 642. The boat used for fishing was the rowing dug· out canoe 30 feet 
long, 3 feet wide and 2t feet deep, which is the most common boat used for 
commercial fishing operations along this coast. Four departmental fieldmen, who are 
expert fishermen, were engaged in fishing. Two canoes were used while operating 
the boat seine. In order to understand, the significance of the use of two different 
types of nets it would be necessary to give a brief description of the nets used. 

The boat seine (Paitkuvala) is a flat conical cotton net, 25 feet long, the hinder 
portion of which is a wide· mouthed bag. The bag portion of the net is 12 feet long 
and tapers backwards to the cod end and widens anteriorly where it opens by a 
wide mouth. The mesh at the anterior portion of the bag is 1" bar and at the cod 
end it is ill' bar. The floor of the bag eJ.."'"tends forwards into a wide platform 13 feet 
long and 40 feet wide at the anterior margin. The mesh of the platform portion is 
t" bar. When the net is operated the sides of this platform are lifted up which 
drive the fish into the bag. To the front margin of the net is attached wide meshed 
corr netting as two tapering wings each 24 feet long. To the tapering anterior 
ends of these are fastened long ropes with which the net is dragged from the two 
boats. When the net is shot the mouth of the bag is opened by floats fastened to 
the head rope. On the foot rope of the coir wings are tied weights to sink the net. 
The net can be operated at any depth by adjusting the floats and weights. 

To begin with the two boats are brought close to each other and half the net is 
taken in each boat. Then the boats are rowed and as they diverge from each other 
the net is shot from both the boats and when the end of the warp is reached, it is 
tied to one of the cross planks of the boat and the crew row the boats fast dragging 
the net at the required level. The net is hauled by drawing the warps. By the 
time the cod end of the net is drawn the two boats would have come close to each 
other. The fish caught are then transferred to the boat. The net is shot and 
hauled again in the same manner. Nets of more or less the same design but of 
bigger dimensions are used in commercial fishing along the coast. 

The gill net used is locally .called Mathi ckala vala. It is a flat rectangular 
cotton net 50 feet long and 15 feet broad with mesh size !" bar. Seven such pieces 
are laced together end to end. It is a floating net; floats are provided on the head 
rope and light weights on the foot rope at regular intervals and the net is shot in 
straight line. After the scheduled time the net is hauled and the gilled fishes 
removed from the net. 

The weekly collections of fish brought to the laboratory were analysed for 
species, total weight, weight of individual species. their sizes, and sex proportions,· 
wherever possible. The post-larvae which were obtained in large numbers during 
certain months were also studied in detail by another team. Each day a few' 
specimens were examined in detail for stomach contents, gonad condition, etc., 
Total measurement of fish from the tip of the snout or the lower jaw whichever is 
longer to the end of the caudal fin, where the longer fluke is brought in alignment 
,,~th the long axis of the body if the caudal fin is forked, was taken and recorded in 
millimetres. The other forms such as prawns, crabs, cuttle-fishes, Squilla and 
jelly fishes collected in the fishing nets and which along with the fishes form the 
biota of the inshore area were also analysed and recorded. The data for each day 

1 Analyses of individual fish hauls have been carried out in subsequent years. 
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were tabulated and recorded t ogether with details of conditions of the sea and 
weather and records of salinity and temperature. 

As a. result of ~he discussion which followed the reading of this paper at the 
Indo-PacIfic FISherIes CouncIl Meetmg held at Madras during February 1951, it 
was suggested that studies be made on the variability of the catches taken from 
various populations by certain methods and under specific conditions and that 
coefficients of variability be calculated in respect of certain factors as a means of 
selecting the most significant method for prolonged study. Based on this 
suggestion, a detailed programme of sampling the population with the method 
described in this paper was formulated and carried out during 1951-52. For 
purpose o~ taking the samples the inshore area was arbitrarily divided into 3 zones, 
namely 2, 4 and 6 fathom zones. In each zone 3 samples were taken at a time. 
The two nets, the boat seine and the gill net', were operated simultaneously for 15 
minutes at each station. The collections were made between 6 a.m. and 10 a.m. 
and the fishing effort was constant throughout the period of this study. The 18 
samples taken on each occasion were brought to the laboratory and analysed 
separately for total weight, species, weight and number of individual species, their 
sizes, etc. 

The data collected so far in this study have shown that while there was some 
variability between the samples taken in the different zones in respect of species, 
their numbers and total weights, the successive hauls taken in one and the same 
zone tended to be almost similar to one another in all respects, variations bt'tween 
them being practically negligible. The variability between the replicate hauls 
taken in the same zone was not significant. This clearly indicates that the method 
of sampling the population used in this study can be rE}lied upon to give satisfactory 
results in such studies. 

Locality.-The fish sampJes were taken in the inshore area between two and 
four fathom lines near West Hill (Lat. 11 0 17' N., Long. 750 46' Eo). The four 
fathom line is about two miles from the shore. This area is an open sea and is the 
eastern border of the Laccadive Sea. The coast line is straight. The sea is very 
calm except during June, J uly and Augnst which is the period of South-West 
Monsoon. The sea bottom which is composed of soft clay is stirred up during the 
early part of the monsoon and sett les down soon after. 

ANALYSIS OF- FISHES AND OTHER ANIMALS. 

51,700 specimens of fishes were collected during the year whlclI belong to 14 
orders, 37 families, 57 genera and 85 species, a list of which is given in Appendix 1. 
Appendix 2 gives monthly totals of the nUll} ber of each species caught by the two 
nets. Those species wruch were represented by less than 10 specimens for the 
whole year are collectively included in the column-Other species. 

A brief account of the important species which OCCUlTed commonly dlU'ing the 
year is given below with special reference to their numbers, sizes and seasonal 
fluctuations. 

CLUPEIDAE. 

The most abundant clupeids occurring in the inshore area during the year were 
Kowala coval, Opisthopter1ts ta1'do01'e , Sardinella fimbriata and Pellol1a ditchoa. 

Fig. }1 shows the variation in abundance of Kowala coval, Sardinella fimbriata 
and S . longiceps during different parts of the year. All these species taken 
as a whole appeared abundantly during October, November and December and to 
a smaller degree in April-May. Kowala coval, popularly known as the white sardine 
was one of the most common species OCCUlTing in the inshore area. The peak of 

1 In figures I to 8 specimens less than 5 in number have been omitted. 
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occurrence was during the months of October and November. Specjmens of size 
range 9·5 to 11·5 cms. with a narrow modal size range of 10 to 10·5 cms. 
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FIG. 1. Variation in abundance of Kowala, coval, Bardinellaftmbriata and BardineUa 
longicepa. 

were obtained. Sardinella fi:mhriata occurred in April and JliIay and again from 
September to December and was conspicuously absent during June, July and 
August with an exception of 3 specimens obtained in the third week of June. 
During the months of January, February and March, 1950 also, its catches were 
poor. Though it occupies tWrd rank in the total abundance of all species, the high 
numerical value of this species is not due to its relative abundance but its chance 
occurrence of 5,086 specimens obtained 011 13th October, 1949. Specimens of 
size range 9·4 to 17·1 cms. with a modal size range of 12·5 to 14 cms. were obtained 
in the gill net. The catches of this species in the boat seine were negligible. 
Sardinella longiceps, the oil sardine, commercially a very important fish of 
this coast, was scarce in the inshore catches. As this fish occurs in shoals the few 
specimens caught at irregular intervals may be regarded as stragglers into the 
inshore area. The fishery of the oil sardine beyond the region of the sampling area 
,vas fairly good during the year as was observed from the commercial catches. 
Specimens of size range 11 to 19 cms. with a modal size range of 13 to 15·5 cms. 
were obtained in the gill net. Sardinella alb ,lla was insignificant in the collections. 
Specimens of size range 12--17 cms. with a modal size range of 14 to 15 cms. were 
obtained. 
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Fig. 2 indicates the variation in abundance of a few more clupeids, 
Opi8thopteru8 tardOO1'e, D'U88umieria hasselti , and Pellona ditchoa. Of these the 
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FIG. 2. Variation in abundance of Opisthopterus tardoore. D U88Umier1a has8eU' and 
PeUona ditchoa. 

most conspicuous species was Opisthopterus tardoore. This species occurred in fair 
a.bundance from April t o J uly, 1949 and again to a smaller degree from January 
to March, 1950. The modal size of this species in the boat seine catches 
showed considerable fluctuation. The size range llf the specimens caught in the 
gill net was 8 t o 20 cms. and their modal size ranged from 10 to 13 cms. PelllYna 
ditclwa occurred in good numbers during June and JUly. They were scarce in the 
gill net collections. Specimens of size range 5 t o 7·5 cms., excluding the post­
larvae, were frequently obtained in the boat seine. Anodonto.stoma chacunda 
was insignificant in t he collections. It occurred in small numbers from April 
to September, 1949 and again in March , 1950. DU88umieria M sselti which occurs 
in considerable numbers during certain years was represented by very few specimens 
during the year under consideration. 

ENGRAULIDAE. 

This family was represented by five species of Tkri880cles and four specie>! of 
Anclwviella. 

Fig. 3 shows the relative abundance of three species of 1'krissocles, 
T. mystax. T. malabaric"s, and T. purava. Of these the most dominant species 
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wa.g T. rnystax which was numerically 88'9 per cent of these anchovies. This 
speoies had two periods of dominanoe, one from April to August, 1949 when they 
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FrG. 3. Variation in a.bundance of ~f.1hris80cles mystau;, '1'. malabaricus and '1'. puraua. 

were caught mostly in the boat seine with smaller modal size range 5 to 9·5 oms. 
excluding the post· larvae and the other from November, 1949 to Maroh, 1950. 
During the latter per iod the fishery was both abundant and steady. Mostly large 
sized specimens with a modal size range 13·5 to 15'5 oms. were caught in the gill net. 
The catches in the boa.t seine during this period \\I'Cre insigni fi cant. T . malabaricu8 
was caught in limited numbers and follmved the same pattern of occurrence as T . 

• mystax. The other t hree species were insigni fi cant. Only 4 specimens of T. 
d'1188Umieri were caught during the year. 

Fig. 4 represents variation in the OCCUITence of three species of Anchoviella 
popularly known as whitebaits. The species A. tri and A. heterolobu. constitute 
a rich fi shery along the Malabar coast during the rainy months from June to October 
when generally the other major fisheries are poor. A. tri was one of the abundant 
and common fi sh cont ribut ing considerably to the richuess of the inshore fishery. 
It was present a ll t hrough t he year except in March but the peak of abundance 
was from June to September. The abundant but discontinuous catches 
particularly during the peak season indicate the behaviour pattern of this species 
namely the sudden incursion and the equally abrupt excursion of the shoals into and 
from the inshore area. The mean size ranged from 5·7 to g·3 ems. excluding the 
post.lan'ae and the cat ches were most ly confined t o the boat Beine. The fishery of 
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A. heterolobus was less important compared with that of A. t.ri. It occurred in 
October, 1949 and again from December, 1949 to February, 1950. Its high numen-
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FIG. 4. Variation in abundance of Anchoviella tri, A. commersonii and A.. hcterolobus. 

cal rank was only due to a heavy catch of 9,420 specimens during the last week of 
October. Specimens of size range 6·2 to 10·1 cms. excluding the post-larvae with 
a modal size range 7 to 8·5 cms. were obtained. A. commc1'sonii was caught 
in limited numbers during November-December. Only 5 specimens of A. indica 
were caught during the first week of September. 

L ACTABJDAE. 

Lactar'i'lls lactari'lls popularly known as big-jawed jumper occurred inter­
mittently throughout the year in small numbers. It was dominant in the catches 
durUlg June and J uly (Fig. 5). The size range of the specimens in the gill net was 
8·5 to 18 ems. with a modal size range of 11 to 14 ems. whereas the size range of 
those caught in the boat seine was 5 to 12 eIDS. excluding the post-larvae with a 
modal size range 6 to 9·5 cms. Except that it occurs in small numbers along with 
other species of fi sh Lactari118 lactari1f8 does not form a fishery as such along the 
Malabar Coast. But further south along the west coast in Travancore this species 
contributes to a rich fi shery with larger sized fish. 

C AR ANGIDAE 

Eight species of this fa.roily were recorded during the year of which two 
species---Caranx kalla and C . djedaba occurred at frequent intervals. 

The variation in abundance of C. ka,lla, and C. djedaba is shown in fig. 5. 
Caranx kalla occurred from April to July and again from the end of September, 
1949 to March, 1950. The size of the specimens ranged from 8 to 13 cms. with a 
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modal range of 9 to 11 cms. They were caught mostly in the gill net. O. djedaba 
was a minor fish in the inshore area and occurred in April and May, 1949 and from 

. CARANX KALLA 

Dc. DJEOABA 

~LACTA'RIUS LACTARIUS 

FIa . 5. Variation in abunda.nce of Oarallx kalla, a. djedaba and LactariU8 l.actarim . 

• 
November, 1949 to March, 1950, with a size range 7 to 14·5 ems. and a modal size 
range 8 to 10 cms. 

LEIOGNATIDDAE 

This family was represented by six species of Leiognath1Is, L. splendens, L. 
illsidi.ator, L. blochi, L . ruconius, L . equ,'Ul'Us and L. bindus, popularly known as 
silver bellies, and Gazza minuta and Ger-res punctat'lls. Of these L. splendens, was 
the dominant species, while fair numbers of L. insidiator, L . blochi and L . ruconiu8 
were also obtained. All these species considered as a whole appeared abundantly 
and more or less st eadily from June to October, 1949 Clfig. 6). From the trend 
of the commercial fisheries at Calicut it was observed that the silver bellies formed 
a dominant fishery during the same period. The regression in abundance during the 
latter half of August is attributed to the occurrence of ' red water ' in the area 
during the period. 

Leiognath1l' .plenden. ranked firs t among the silver bellies (Fig. 6). This 
species was seasonal in occurrence being abundant from the last week of June to 
the middle of September. The size ranged from 5 to 11 ·5 cms. excluding the post­
larvae, with a modal size range 6·5 to 8 cms. L. insidiator occurred in fa.ir numbers 
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during September and October. L. blochi was also collected in fair numbers in 
June and again in September and October. Though the fishery of L. ruconius 
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FIG. 6. Va.ria.tion in abundance of Leiognathu8 splendens, L. insidiator, L. blocM and 
L . ruconius. 

N OTE.-The authors regret tha.t L. B loeM is wrongly spelt in the figure. 

and L. bindus have been noticed to be rich in certain years they occupied a low 
rank during the year under consideration. As is usual with the fishery of silver 
bellies it was poor during April.May and from November, 1949 to March, 1950. 

SOIAENIDAE. 

Family Sciaenidae was represented by Pse1tdosciaena sina, J ohnius belengeri, 
Otolithe.s ruber, O. argenteus and doubtful species of Pseudosciaena. The pattern 
of occurrence of the members of this family is very different from that of other 
groups of fishes. The Sciaenids are particula,rJy dominant from January to 
July when other fisheries are generally poor. They are very poorly represented 
from August to December. They were caught mostly in the boat seine. 

Pseudosciaena sina occurred in good numbers during April and ~iay, 1949, and 
again ' in fairly large numbers in March, 1950. (Fig. 7) . The trend of occurrence of 
Johnius belengeri wa·s the same as that of P . sina. They were similar in sizes also. 
The size ranged from 5 to 17 cms. excluding the post. larvae. Otolith.. ruber 
was dominant in the catches from April to August, 1949 and again in March, 1950. 
The size rauged from 5 to 21 cms. excludiug the post. larvae. Except for two weeks, 
one in April and another in October, when O. argenteus was collected in fair num· 
bers this species was insignificant during the rest of the year. 
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.PSEUCLOSCIAENA SINA 

OJOHNIUS BELLENGERI 

~ OTOLITHES RUBER 

FIG. 7. Vari a tion in abundance of Pseudosciaena dna, JohniU8 belengeri and Otolithes ruber. 
(NoTE.-The authors regret that P seudosciaena sina and Johniu8 beIer/geri are wrongly spelt in 

the figure.) 

SOLEIDAE. 

Solea ovata indicated a very restricted occurrence. (Fig. 8.) It appeared in 
the catches in appreciable numbers in August and again in the second week of 
October. The size of the specimens ranged from 6 to 8·7 cms. 

CYNOGLOSSIDAE. 

This family was represented by Cynoglo88u8 semijasciatu8, C. dubi"s and C. 
pU7Icticeps of which O. semJjasciat'U s contributed to a rich fishery in the inshore area 
and appeared in large numbers while the other two species were practically 
insignificant in the catches. . 

The variation in abundance of Cynoglossus semifasciatus is shown in fig. 8. 
This species, which is popularly known as the Malabar sole was the most persistent 
and abundant fish of the inshore area constituting 21 per cent of the total fish catch 
for the year. It was caught mostly in the boat seine. The Malabar sole appeared 
in fair numbers in April and early part of May after which its number diminished in 
the catches till October. October recorded very heavy catches of this fish and 
again there was a regression in its occurrence till January, 1950. From January 
to March the catches were abundant and steady. The pattern of its occurrence in 
the departmental catches was similar to that of the commercial fishery of the 
Malabar sole along this coast. From January to March there was practically a 
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continuous recruitment of juvenile forms of this species into the inshore fishery. 
The size of specimens ranged from 5 to 15 cms. excluding the post-larvae with a 
modal size range of 7 to 11·5 ems. 

CARCHARHINIDAE . 

Three species of this family were recorded of ,,,hich Bcoliodon 8orrakowah was 
prominent in the collections. 188 specimens of this fish were obtained at wide 
intervals. But they were represented in the collections continuously from January 
to March, 1950, in limited numbers. Only juvenile specimens with size range !l 
to 30 cms. were genera.lly caught in the inshore area. 

ARIIDAE. 

Two species of this family Tachysuru.s dussurnieri and Osteogeneiosus miUtaris 
were recorded, of which the latter was more abundant during the year. A total 
of 443 specimens was obtained mostly in the boat seine. The size ranges for 
Tackysurus dussumieri were 5 to 10·9 cms. and those for O. militaris were generally 
from 5 to !l·5 cms. 
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Mugilidae 

Two species of Mugilidae, ffI-ugil longimanus and M. speigleri were recorded, 
of which the latter was more abundant. The total number of mullets obtained in 
the catches was relatively poor. The sizes generally ranged from 13 to 16 cms. 

, Polynemidae 

Three species of this family were present in the collections of which Polydactyl". 
heptadadylus was the most common. The fish was obtained frequently in the . 
inshore collections the total number caught being 529. It showed a discontinuous 
distribution and was more abundant in the boat-seine hauls. The size ranges of 
the specimens were from 5 to 10·5 cms. in tile boat seine samples excluding the 
post. larvae. 

Centropomidae 

This family was represented by a single species, viz. Ambassis gymnocepluil"s. 
It is a very .common perch of this region and was present in 45 out of 52 weeks. 
This small fish, though unimportant as a food fish, richly supported the inshore 
fishery throughout the year. It was caught mostly in the boat seine. The modal 
size fluctuated from 5 to 7·5 cms. 

Trlchiuridae 

This family was represented by Trichiurus haumela which is an important fish 
of this coast. It was present abundantly during September and October, 1949. 
Specimens of size range from 12 to 52 cms. were obtained in the collections. 

Scombridae 

This family was poorly represented in the catches. The mackerel, Ras· 
trelliger kanagurta, which contributes to a rich fishery a long this coast in 8 fathoms 
area and beyond was very poorly represented in the inshore collections. Only 
eight specimens were obtained for the entire year. 

Cyblldae 

This family was represented by two species, Scombermnorus commerson and 
Scomberomor-u8 gultat'lls. They were scarce in the collections, the total number 
obtained being 31 and 44 respectively. They were all small sized, their maximum 
length not exceeding 28 cms. 

P rawns and Crabs. 

TABLE 1. 

T he weight of prawns in pound8 alld the number of crabs caught in the fi8hing lIe18 d1lri'l1g 
different montlis of th e year. 

Months. Apr. .May June July Aug. Sep. Oct. Nov. Dec. Jan. Feb. Ma.r. 
1949 1950 

------- - ----- - ------- -
Pra.wns, wt. in 

pounds .. 21·2 28·0 2·2 4·2 7·0 Nil ·2 ·1 ·9 37·1 38·0 51·7 

- - - - - - --- - ---- - - ------
Crabs~ Nos. .. 171 267 2 14 4 Nil 3 Nil 5 123 112 85 
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Prawns and crabs formed a considerable part of the catches especially in the 
boat·seine. Table 1 shows the weight of prawns in pounds and the total number 
of crabs caught during the twelve months. Both prawns and crabs occurred 
abundantly for five months, April and May, 1949 and from January through March, 
1950. During the other seven months they were practically absent except for stray 
specimens. The species of prawns caught were Parapenaoo]Jsis stylijera, Metapen. 
MUS dobsoni, M. affinis and Penae"s indious in the order of abunda-nce. It may be 
mentioned here that good quantities of a small shrimp, Acet .. dispar, which forms a 
favourite food of several species of fishes in the inshore area, were caught in the 
boat seine during the hot months, l.\farch, April and May. When thi.lj shrimp is 
caught in large quantities it is utilised as food by the people of this coast. 

The species of crabs obtained in the collections were l\Teptun'1l S sanguinolentus, 
N. pelagic"s and Charybdis natatm·. Of these N. sanguinolent"s was the most 
abundant species. 

Animals which have no econom'ic value. 

TABLE 2. 

The number oj other animal8 caught in the flahing net during the dijJere:nt mcmths oj the 
year. 

Months. Sea Squilla . Oavernu. Sepia. Loligo. Jelly fish. 
Creno-

anemone. laria. phore. 

Apr., 1949 242 66 81 33 3 .. .. 
May 

" 
.. .. 41 36 20 2 26 .. 

June 
" 

.. .. .. .. .. .. .. .. 
July 

" 
.. .. .. 4 .. 38 1 .. 

Aug. 
" 

.. .. .. .. .. 5 .. " Sept. 
" 

.. .. .. .. .. 8 .. .. 
Oct. 

" 
.. .. .. .. .. .. .. .. 

Nov. 
" 

.. .. .. 4 .. .. .. .. 
Dec. .. .. .. .. .. .. .. Plenty. 
Jan., i950 1 9 15 .. 5 3 Plenty. 
Feb. 

" 
.. 1 19 317 .. 7 3 .. 

Mar. 
" 

.. .. 57 59 41 12 .. .. 

Other auimals such as the sea anemone, Squilla, Cavenwlaria, Sepia, Loligo 1 

and a Ctenophore (Pleurobmohia sp.) caught in the fishing net have no economic 
value. They were mostly caught in the boat seine and occurred in fair numbers, 
as shown in Table 2 during the months, April and May of 1949 and January, February 
and March of 1950. Except for Loligo, they are practically absent during the other 
months. The occurrence of large numbers of sea anemones in the inshore area 
during April, 1949 is interestiug. They must have been uprooted from their 
habitat elsewhere and come to the inshore area along the currents. During 
December and January a large number of ctenophores were caught in the boat 
seine. These elements seem to dominate in the inshore area during the months 
when prawns and crabs are caught abundantly. The only two uneconomical fisb 
caught occasionally were the species of T"iacanth'1lS and Tetnwdon. 

POBt·larvae and immat1lre fishes. 

Post·larvae of several species of fishes occurred in the boat seine collections 
in considerable nu,mbers dnring April, May, June and December of 1949 and 

1 Loligo which is utilised elsewhere, is not generally used as food along tbe Malabar Coast. 
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January, February and March, 1950 and the peak month of their occurrence was 
March. Those caught in appreciable numbers were the post-larvae of Kowala 
coval, P eUona ditchoa, Opisthopteru8 t-ardoore, AncJwv-ieUa t1"i, 11hr-issocl.es m ystax, 
Po!ynemW! spp .. , Ambassis gymnocepha!u8, Lactarius !aciariu8, Pomadasys hasta, 
Ohorinemu8 tala, Leiogrwth'us blochi, L. ins-idiator, L. ruconius, L. splendena, P seudo· 
sciaena sina , Johni"s belengeri, Otolithes ruber, CynogloS8us semifasciatus and So!ea 
ovata. There was considerable variation in the numbers of the post-larvae of these 
fi shes and the period over which they occurred in the inshore area. Amongst the 
forms mentioned a.bove, Opisthopteru8 tardoore, l 1hris8ocles m ystax, Leiognathu8 
8plendens and A mbassis gymnocepha/118 appeared in abundance during the peak 
season. Some species like Megalops cyp,·inoides, lYlene maculata, i:Jcatophagus 
argu8, Epihippus arbis, Epinopholu8 diacanthus, vutjanus a1"gentimaculatu8 and 
Lutjan1's marginal"s, were caught only in the post-larval stage and the later stages 
of these species did not occur in the inshore area. It is signifi cant that the post­
larval stages of the mackerel, RastreUiger kanagurta and the oil sardine, Sardinella 
longiceps, the two commercially important fishes of this coast, were completely 
absent in the departmental catches. 

Species like Scoliodon sorrakowah, S . paiaso1"rah, S . walbeehmi, S comberomorus 
guttatu8, Tachysu·rus dU8sU1nie'ri , Chorinemu8 tala a.nd Parastromate-us niger which 
form ri.ch fisheries beyond the 6 fathom area a long this coast, occurred in the inshore 
region only in their juvenile stages. 

SOME AsPECTS OF PHYSICAL AN 0 BIOLOGICAL ENVlBONMENT. 

Physical envimnme-nt. 

Fig. 9 shows the monthly average salinity and t emperature readings for the 
year. The range in salinity was from 26-4%0 to 36· JO/oo. During the summer 
months of April and May t he salinity reading was high. There was a sharp fall in 
salinity with the commencement of the South-West monsoon in June. From July 
to October it indicated an upwa.rd trend after which it was more or "less steady till 
the end of the period ranging from 33.35% 0 to 35.66°/00 . 

During April and May t he average water temperature was 30·02°C. There 
was a. lowering of the temperature after the commencement of the monsoon and 
it continued to be low during July, August and September with an average of 
26-49°C. The temperature rose up to 28·87°C. in ~ovember and there was again .. 
slight faU in December and J anua.ry after which t here was an upward trend show­
ing a read ing of 28·66°C. in February and 30·20°C. in March. 

There seems to be a. definite relationship between the salinity values and the 
extent of fish catches. During June, .Tuly and August salinity not only showed .. 
lower value but fluctuated considerably from week to week. During t his period t he 
fish catches were also poor. The fi sh catches improved considerably in the months 
of September and October when it is seen that t here is a rise in the salinity reading. 
With the steadiness in higher salinity value from the middle of November there is 
a correspondingly uniform good fish catches. 

There does not seem to be any perceptible relationship between the tem­
perature readings and the fish catche. . Perhaps when data on these are available 
for a rew years it may be possible to find out if temperature has any relation to the 
behaviour of the fish populations. Both sallitity and temperature readings do not 
give any indication as to why there was lesser number of species of fishes during the 
months of October, November and December (vide Table 3). 

Rainfall .- The total rainfa ll at Ca li cut for the different months is shown 
in fig. 9. The heavy rainfall along the West Coast is one of the factors which 
affect the physico-chemical condition of the coastal waters_ The total rainfall at 
Calicut during the year under consideration was 129·19 inches and it was spread 
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over 33 weeks. Unusually there were a few good rains during April, 1949. The 
heaviest rainfall in the year was during the months of May, June and July. 

WATER TEMPBRATURE 

RAINFALL. 
(INlIiCBE ·Sl 

FIa. 9. Average monthly water temperature and salinity and monthly total rainfall. 

T urbidity and light conditions.-From the records maintained on the weather 
condition such as the sky being cloudy, foggy, clear, etc., there does not seem to be 
any relationship between variations in these factors and the fish catches. The 
water was slightly turbid, turbid or very turbid during 37 weeks and it was clear 
or very clear on 14 weeks of the year. For two weeks in June at the period of 
commencement of the South·W~st monsoon the bottom clay had been stirred up 
resulting in the extreme turbidity of water, almost to the extent of forming a slush, 
when, the fish catches were very low. The condition of water from November to 
March was either slightly turbid or turbid and the fish catches during these months 
were uniformly good. The fish catches were normally Iowan days when the water 
was clear. 

Currents.-It has not been possible to correlate the fish catches with the currents 
as there is no precise knowledge of sea currents along this coast. The nature 
of the tidal currents has, however, been noted for different dates. The rising tidal 
current is roughly from north to south and the falling tidal current is from South 
to North. The rising tides have generally shown a tendency towards higher catches 
when other adverse factors have not intervened. 

II 
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Biological environment. 

The quantity of edible plankton available in the inshore waters was moderate 
during April and May though appreciably better in the latter month. There was 
a marked decline in the zooplankton during the monsoon months. From the end 
of July to the end of December edible planktonic elements such as copepods, 
cladocerans, larval and adult pelagic polychaetes and larval bivalves occurred in 
large numbers except during about three weeks in August when there was a swarm 
of Nactiluca. From January to April the plankton was dominated by non-food 
elements such as medusae, chaetognaths a:w:l combjellies. 

During the monsooljl. months the ins,ore sea bottom was practically devoid 
of animals, only occasional members of a few forms such as Cavernularia 8p., Lucina 
vesicula, '11heora opalina and a nemertine species occurring now and then. From 
September onwards there was a rapid colonisation of the mud bottom, chiefly by 
polychaetes and a phoronid species. The dominant member among these was 

. PriaMspia pinnata a polychaete of very h;gh fish-food value. By November the 
bottom fauna had grown very rich and continued to be rich till April though there . 
was a gradual decline in numbers. 

While th@ fishery was poor during the monsoon months it recovered 
considerably from September onwards. The poverty of the monsoon fishery is 
correlated among other factors with the a.bsence of fish food in the area. During 
the time of recovery of the fishery there was rich planktonic food available and the 
bottom fauna was also developing. During August and September, however, 
there was a depression in the fishery for some weeks and this was correlated with 
the abundance of Noctiluca and on some occasions with large swarms of Nitz8cMa 
sigma and a species of Chloromonadineae. Again there were good catches of fishes 
during October and November and the plankton food was also rich during this 
period. Recovery of the demersal fish Cynoglo88'U8 semijasciat1J8 occurred from 
January onwards and this change could be correlated with the growth of 
polychaete and other soft bodied bottom animals in the area during that period. 

GENERAL OBSERVATIONS. 

A f~w general observations made during the course of this investigation are 
given below. Any conclusion drawn from these is tentative and will have to be 
confirmed by further study on the subject. 

Sampling method.-Considerable difficulty was experienced in devising a 
suitable method for sampling the fish population for this study. If the population 
study was confined to a single species of fish it would have been comparatively easy 
to devise a sampling method as a gear best suited for the particular species could 
have been used. But to sample all the species in the area with varied sizes and habits 
was found to be very difficult. Different types of nets used along this coast were 
experimented in this connection and it was observed that each type of net proved 
to be selective both in respect of species of fishes and also the diiferent sizes of one 
and the same species of fish. After a number of experimental trials, two nets, a 
boat seine and a gill net, were selected for taking out the fishes. While each of 
these nets was observed to be selective in certain respects, each proved to be com­
plementary to the other; and the collections made by these nets together provided 
to be a reliable approximation of t he condition of the population in the sea. Every 
precaution was taken to avoid any working error in the operation of the nets. The 
boat seine collected mostly the small sized species , bottom species, species with 
sluggish habit, smaller sizes and post.larval stages of shoaling species, prawns and 
others while the gill net caught mostly the large sized shoaling fishes. 

To illustrate the selective nature of the two nets, the total number of ten species 
of fishes caught during the year with the two nets is given below. 

IIB 
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Species . 
Kumb<:r caught Number caught 

No. m in 
Gill net. Boat seine. 

I Sardinella fimbriata .. .. · . 5,553 45 
2 S . longiceps .. · . .. · . 258 9 
3 K owala coval .. .. .. 1,760 53 
4 Caranx !.:aUa · . .. .. 909 15 
5 Leiognathus bloehi, .. · . · . 325 , 20 
6 AncholJiella heterolobus · . .. · . 6 9,616 
7 A . tri · . · . .. 16 5,068 
8 Oynoglossus semifasciallls .. 700 10,132 
9 A mbassis gymnocephalus .. · . .. 156 1,334 

10 P otydactylU8 heptadactylus · . .. 38 491 

The fi rst fi ve species " ·ere caught mostly in the gill net while thc last fi,e mostly 
in the boat seine. It is obvious from this that thc use of only one net would have 
gi\'en an erroneous picture of the population in the sea. 

Further, the size composition of the same species differs in the two nets as could 
be seen from below : 

Period. Spocics. Gill not cat<;h. B oat seine catch. 

No. of Size No . of Size speci- Mean s ize . speci- Mean size . 
mens. range . mens. rango. 

Fourth week of Ladarius 
June, 1949 .. lactarius . 89 86- 183 126·43± ·23 251 54--105 75·66±·65 

mm. mm. mm. mm. 

Second week of 'l'hri8socles 
March, 1950 mystax. 73 64-185 152·38± ·10 25 51-70 56·56±·12 

m m. mm. mm. mm. 

From the above it is clear that at the same period different sizes of the same 
species were caught in the two nets. This was generally true of several other 
species also. ~Iean size and standard deviat ion calculated for any species ,,"ou ld 
therefore be applicable only to the fi sh caught in any par ticular net and not t o its 
population in the sea. It is for this reason that a detailed discussion on the size 
frequency factor of the various species of fishes has not been attempted in this 
paper . 

Jlajor grollps.- The fishes collected in the inshore a rea can broadly be grouped 
into Clupeoids, Pleuronectids, Leiognathids, Sciaenids and Carangids which 
together formed 91·6 per cent and t he miscellaneous fishes consisting of ot her 
species constituted 8·4 per cent of the total number of fish caught. The number 
of fi sh included under each group and its percentage in the t ota l number are given 
below: 

Clupeoids 
Pleuronectids 
Leiognathids .. 
Sciaenids 
Carangids 
Miscellaneous 

Total number. 

29,142 
12,093 
2,116 
2,038 
1,955 
4,356 

Percentage in 
total number. 

56·4 
23·4 
4·1 
3·9 
3·8 
8·4 



644 B. S. BHIMACHAR & G. VE..lolK.ATARAMAN: A PRELIMINARY S"TUDY 

The number of weeks during which the different groups occupied the first ranks 
were-Clupeoids 32, Pleuronectids 10, Miscellaneous species 4, Leiognathids 3, 
Carangids 2 and Sciaellids 1. . 

Number of spec-ies.- There was a good variety of species occurring in the 
inshore area throughout the year. Altogether 85 species of fish were caught during 
the year. 

TA.»LE 3. 

S1wwing ·t~ number Of specie.! of ji8hetJ caught during the S2 week8 and the fotals for 1M 
12 month8. 

Months. Apr. May June July Aug. Sap. Oct. Nov. Dec. Jan. F eb, 
1949 1950 

Mar. 

------- - ------ - - ----
I week .. 29 29 24 21 27 15 22 4 18 25 32 27 

II " 
.. 21 27 Jl 15 17 24 12 19 20 22 33 30 

III 
" 

.. 26 28 32 30 8 21 15 18 23 23 30 -27 
IV " .. 23 26 37 28 16 26 II 16 23 22 25 25 

V 
" 

. . . . 20 . . .. 16 . . .. 22 . . 35 . . . . 
- - ------------------- - --

Total for t.he 
month .. 45 48 45 44 44 42 33 34 32 49 47 44 

Table 3 shows the number of species of fish caught during different weeks of 
the year and also over different months. The lowest number of species' 
caught was 4 in the first week of November and the highest number was 
37 in the fourth week of June. From the monthly totals of number of species it is 
seen that there was a fair uniformity of variety of species over major part of the 
year. The number of species per month ranged from 42 to 49 except during 
October , November and December when it was 33, 34 and 32 respectively. The 
lower number of species during these months appears to be due to the very poor 
catches in the boat seine which usually collects a large variety of species and a lso 
to the saturation of t he inshore area during the period with a few shoaling fishes 
in exceptional numbers to the exclusion of other species. 

Abundance.-In reckoning the abundance of a species of fish Warfel and 
Merriman (1944) have made a distinct ion between its relative and total abundance. 
Relative abundance of a species is det ermined by its frequency of occurrence in 
good numbers . . From the nshery point of view a sustained yield of a species in a 
tishery is more important than its exceptional abundance if the latter is due to an 
erratic appearance for a short duration. The high rank obtained by Sardinella 
fimbriata and Ancho11iella heteroloblls during the year was due to their appearance 
in very large numbers (5,086 and 9,416 respectively) just once for each species. 

The species which occupied a high rank in respect of relative abundance during 
the year were Oynoglos8UIJ semifasciatus, Anchoviella tri, Opisthopterus tardoore, 
K iJu;ala coval, A mbassis gymnocephallls, Thrissocles mystax, Caranx kalla, Leiog­
nathu8 8plendens and prawns and crabs. The relative abundance of various species 
of fishes can be seen in figures from I to 8 and also in Appendix 2. 

Distribution.-The only permanent resident of the inshore area was Arnbassis 
gymnocephalus which was caught practically throughout the year. Further this 
was the only species which was observed to spawn in the inshore area. All other 
species were migrants to this area and the period of their stay differed for different 
species. Cynoglos8U8 semifasciat1lS and 'l'hrissocZes mystax indicated prolonged 
stay for nearly 6 to 8 months. Species of Anehoviella, Sardinella and Leioynathus 
were just transient residents in the area with abrupt incursions into 'and excursions 
from this area . The only demersal fish of the area was Cynogltnsus semifasemtu8 
and most of the other fish may be regarded as ' pelagic' species moving about in 
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schools or sometimes in large shoals. Individuals of shoals of species of A 11cho. 
viella, Sardinella, ':Phrissocles, Leiognathus and others after entry into the inshore 
area were sometimes observed to get scattered. From the trend of OCClllTence of 
the species and their numbers from week to week it was observed that the inshore 
fishery was characterised by a constantly shifting population. The recruitment 
of th,e post.larvae and juvenile· stages of several species of fishes into the inshore 
area from January to May was considerable. The inshore area during this period 
formed a 'nursery' for the young fish. 

From an examination of the gonad conditions of the various species during 
different seasons of the year it is observed that while most of the species occurring 
in this area attain maturity in this biotope, they nligrate just before spawning 
perhaps to the offshore area. Fishes with gonads beyond maturity stage IV have 
rarely been met with except in the case of Cynoglos8'Us scmifasciatus in which stages 
V and VII have also been observed. This is corroborated by comparative scarcity 
of fish eggs in this area. 

Seasonal Fluctuations.-There was considerable fluctuation in the extent and 
the nature of the inshore fishery during different periods of the year. 

Fig. 10 indicates monthly fluctuations in the total weight of fish catches in the 
two nets, the boat seine and the gill net. It shows two regressions in the fishery, 

~ 
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FIG. 10. Variation in the total weights of fish catches obtained in the two nets, the boat 
seine and the gill net. 
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one in the month of June and another in August-September_ The poor catch in 
June was due to the extreme turbidity of water caused by t he stilTing up of the 
bottom mud at the commencement of the South-West monsoon bringing about a 
physical intolerance to the fishes in the area and the comparatively low catches in 
August-September was attributed to the occurrence of ' red water ' caused by the 
abundance of Noctiluca and also the blooming of certain phytoplankton forms, like 
Nitzschia sigma var . indica, Oscillatoria eryt.lwaea, O. thebauti and a species of Chloro­
monadinae in the area. The low cat ches in the boat seine in November and December 
were due to the absence in the area during the period of species of fi sh, prawns and 
crabs caught in that net. The fishery was uniformly good in April and May of T 949 
and again from January to March , 1950. Fishes were caught throughout the year 
although there was fluctuation in their numbers from week to week. In temperate 
countries, on the other hand , the fish population is practically absent in the fore­
shore area during the winter months, from December to February, when the water 
t emperature goes down t o sub-zero level (Warfel and Merriman, 1944). 

It has been observed that the majority of nshes have fair ly well-marked seasons 
of occurrence. The seasons of occurrence of various species and the succession of 
their fisheries in the inshore area during the year folIawed, mOre or less, the same 
trend as in other years. 

Nature of the I nshore Fishe,·y.-All a result of t IllS study it has been possible 
to assess, to some extent, the fishery value of the inshore area. The principal 
species contributing to the bulk of the inshore fishery are the Malabar sole, the 
Whitebait, Silver bellies, Anchovies, the white sardine and prawns and crabs. All 
the other species const itute the miscellaneous fi shery in this area. It is significant 
that the most important commercial species of this coast, the mackerel, Rastl'elligel' 
kanagurta and the oil sardine, Sa1'dinella longiceps did not occur in the area studied 
except 9. stragglers. Thick sh oals of these appeared in the commercial fi shlng 
grounds beyond the 6 fathom line. Large p opulations of these two species are 
well known to come close to the coast in the northern portion of South Kanara 
and North Kanara districts. Similarly certain other species like :Pachysurus 
d1MS'ZLmieri, P arastrornateus m'ger, Caranx kUrra and Scomberomoru8 g1I tta.t'Us which 
form the bulk of the commercial catches during certain seasons did not occur in 
the inshore waters except in immature sizes. 

At present the inshore fishery is not being sufficiently exploited as the fishermen 
generally prefer t o fish in the 8 to 10 fathom area for mackerels, sardines a.nd other 
species. It is only when these mOre lucrative fisheries are not being operated or 
when there are occasional thick concentrations of sole , silver bellies, whitebait or 
prawns close to the shore , that they fish in the inshore area. There is, however, 
a good scope for a mOre intensive exploitation of the inshore fishery. 

SUl'tfl\IARY. 

The study on the fish populations of the Malabar Coast is based on the analyses of the 
weekly fish ca.tches taken in the inshore area near Calicut for a year from April , 1949 to March. 
1950. The method used for sampling the fish populations is described . A brief accout is 
g iven o f the main groups o f fishes occurring in tho area, indicating the species , their s ize Tanges 
and seasonal fluctuations aod also of the prawns and crabs caught in the fishing nets. There is 
a chapter on tho physical and biological environment in the insllOre area and their probable 
relation to the fluctuations in the fisheries. 

Righty.five species of fishes wero recorded during the year. The major species supporting 
the inshore fishery were Thrissodes myslax, AnchovieUa tri, A . heterolobus, K owala coval, Sardi. 
nella fimbriata , Opi,sthopterus tardoore, P eilonG ditchoa, P olydactyll1s heptadactyll1s, Ambass1,s 
uymnocephaZus. Oaranx kalla, species o f Leiognathus, Otolitlles TUber, Pseudosciaen a sina, Johni~ 
belengeri, Oynogws8'Us semiJasciGtu8, and also to some extent the smaller s izes of Swliodo8'trt'\; 
sorrakowaJ,. Tachy:mrus dUBsumieri. LaetariuB lactarius, Tric.hiuTUs haumela. and Scomberom"o"u~ 
guUattls. 

Remarks are offered in the paper on the sampling method, distribution and a bundlmce 
of various species of fishes and the nature of the inshore fishery. 
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APPENDIX; 1. 

*wt oj Fi8hes obtained in the depa~ttnental collections in the insh01'e area off West Hill. 

Class ELASMOBRANCHIl 
Sub-Class SELACHII 

Order LAMNIFORMES 
Sub·Order LMINOIDEI 

Family Orectolobidae 
Chiloscyllium griseum Mull. & 
Henle. 

~ub-Order SCYLIORHINOIDEI 
Family Carcharhinidae 

Scoliodon sorrakowah (Clnrier) 
Scoliodon palasorrah (Cuvier) 
Scoliodon walbeehmi Bleeker 

Family Sphyrnidae 
Sphyrna blochii (Cuvier) 

Order RAJIFORMES 
Fa.mily Trygonidae 

DaB'IJatis (PaBtinaehu8) sephen 
(Forsk.) 

Order TORPEDINIFORMES 

Family T orpedinidae 
Narke dipterygia (Schn.) 

Clasa TELEOSTOMI 

Sub·Cla .. ACTINOPTERYGII 

Order CLUPEIFORMES 

Sub·Order CLUPEOIDEI 

Family Clupeidae 
Dussumieria has8elti Bleeker 
Sardinella albelia (C. & V .) 
Sardinellafimbriata (C. & V .) 
Sardinella longiceps C. & V. 
HUsa kanagurta (Bleeker) 
Kouxl[a coval (C.) 
P ellona ditcnoa C. & V. 
Opisthopterus tardoore (C.) 
Anodontostoma ehacunda (Ham.) 

• The clBBBification of fishes is after Berg. 
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Family Engraulidae 
Ooilia dU8sumieri C. & V. 
Anchoviella commersonii (Lac.) 
Anchoviella heterolob'Us (Rupp.) 
Anchoviella indica (v. Hass. ) 
A lIchoviella 1M (Bleeker) 
Th-r~8OCle8 dU8su11}ien (C. & V.) 
Th'C'UIs0ck8 malGbaricu8 (Bleeker) 
Thri880clea mystax (Schn.) 
Thri880Cles purava (Hem.) 
Thri880Cles suirostria (Brouss.) 

Sub-Order CHIROCENTROIDEI 
Family Chirocentridae 

Ohirocentrus dorab (Forsk.) 

Order SCOPELIFORMES 
Family Synodidae 

Saurida lUmbil (Bl.) 

Order CYPRINIFORMES 
Sub-Order SILUROIDEI 

Fami1y ArUdaa 
Tachysuru8 dU8sumieri (C. & V.) 
Osteogeneio8U8 militaris (L.) 

Family Bagridae 
MystU8 gulia (Ham.) 

Order ANGUILLIFORMES 
Sub-Order ANGUILLOIDEI 

Family Muraenesocidae 
M u raen.esox sp. 

Order GADIFORMES 
Sub-Order GADOIDEI 

Family Bregroacerotidae 
Bregmacero8 macclellandi 
Thompson 

Order MUGILIFORMES 
Sub-Order SPHYRAENOIDEI 

Family Spbyraenidae 
Sphyraen.a obtu8ata C, & V. 

Sub-Order MUGILOIDEI 
Family Mugilidae 

Mugillongimanu8 Gunther 
M1~gil speigleri Bleeker 

OrderPOL~~MIFORMES 

Family Polynemida6 
P olydactylus plebeius (Brouss.) 
Polydndylu8 heptadactylu8 (C.) 
Eleutheronema tetradactylum 

(Shaw) 

Order PERCIFORMES 
Sub-Order PERCOIDEI 

Family Centropomidae 
Ambasm gymnocephalu8 (Lac.) 

Family Theraponidae 
Therapon jarbua (ForskaJ) 
Therapon puta C. & V. 

Family Sillaginidae 
Sill4go Bih4ma (Forsk.) 

Family Lactariidae 
Laclariu8 laclaNus (Bl. Sehn.) 

Family Carangidao 
Caranx (Setar) djedaba (FOTSk.) 
Caranx (Selar) kalla C. & V. 
Caranx (Carangoides) malabari­

CU8 (Bl. S(;hn.) 
Caranx (Oaranx) 8exjasciatu8 Q. G. 
Megalaspis.~dyla (L.) 
Decaptet;Us russelli (Rupp.) 
Chorin'emus tala (C. & V.) 
Pse!1es t1ldicus (Day) 

FamHy'Nemipteridae 
Nemj.pte1"Us japonicu8 (Bl.) 

Family Leiognathidae 
Leiognathus bindu8 (C. & V.) 
Leiopnathu8 t'nHidiatOf' {BI.} 
Leiognathu8 ruconius (H. B.) 
L eiognathuB equulus (Forsk.) 
Leiognathus splenden8 (Cuv,) 
Leiognathus blochi (C. & V.) 
Gazza minuta (BI.) 
Gerres punctatus C. & V. 

Famity PomadaByidae 
Pornadasys hasta (Bl.) 

Family Sciaenidae 
Ololithes ruber (BI. Schn.) 
Otolithe8 argentetls (C. & V.) 
P8eudosciaena Bina (C. & V.) 
Psetllioaciae:na Bp. 
Johntus belengeri (C. & V.) 

Family Drepanidae . 
Drepane punctata (L.) 

Sub-Order ACANTHUROIDEI 
F amily Acanthuridae 

Teutht's oramin Gunth. 
Sub-Order TRICHIUROIDEI 

Family Trichiuridae 
Tht'chi711"US haumela (Forsk ,) 

Sub-Order SCOMBROIDEI 
Family Scomb,idae 

Rastrelliger ka!nagurta (Russell) 
Family Cybiidae 

Scomberomorus commersOt1 (Lac. ) 
Scomberomorus guttaws (~chn.) 

Sub-Order STROMATEOIDEI 
Family Stromateidae 

Parast'Tomateua niger (EI.) -
Chondroplatea chinerlat's (Euphr.) 

Sub-Order GOBIOIDEI 
Family Gobiidae 

Gobius sp. 
'Trypauchen vagina (Bl. Schn. ) 

Order PLEURONECTIFOIDIES 
Sub-Order PLEURONECTOIDEI 

Family Soleidae 
Solea ovata Rich. 
Brachirua albomaculatu8 (Kaup.) 
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Family Cynoglossidae 
Oynoglo88U8 dubiu8 Day 
Cynoglo88U8 pttncticep8 (Rich.) 
CynOgl088'U8 aemiJa8ciatus Day 

Order TETRODONTIFORMES 
Sub-Order BALISTOlDEI 

F amily Trincnn thidae 
7' riacanthu8 breviroseris Temm. 

& Sch!. 

Sub-Order TETRODONTOlDEI 
Family Tetrodont idae 

l'etraodon (Chclonodon) patoca 
Ham. 

Ordor BATRACHOlDIFORMES 
F amily Batrachoididae 

Bat-racku8 grunnien8 (Blooh.) 



ApPENDIX 2. 

71able 8howing the number of each 8pecies oj fish caught in the boat seine and the gill net during different months oj the year. 

Numbers without the brackets indicate the number of specimens caught in the boat-seine. 

Numbers within the brackets indicate the number of specimens caught in the gill net. 

Species. Apr. May .Tune July Aug. Sept. Oct . Nov. Dec . Jan. Feb. Mar. Tota ls 
1949 1950 
--------

DU8sumieria ha8selti .. · . 5 13 I II 32 · . I 27 5 .. 95 
· . (2) · . (7) .. (7) (II) (2) (12) (20 ) (10) (2) (73) 

--Sardinella albella · . 20 · . · . · . .. · . · . · . · . · . 20 
(50) (5) · . · . (4) (54) (2) · . (I) · . (I I 6) 

Sardinella Jimbriata - - - - --
· . 27 3 · . · . 5 I · . 9 · . · . 45 

(217) (25) · . · . (6) (5,126) (145) (22) (5) (6) (I) (5,553) 

Sardinella longiceps ------
· . .. · . · . · . 9 · . · . · . · . 9 

(60) · . .. · . · . (59) (41) (42) (36) (13) (7) (258) 

Kowala coval .. ------. 
.. 2 16 25 3 4 2 I · . · . .. 53 

(84) (106) (20) (2) (134) (15) (408) (833) (132) (18) (3) (5) (1,760) 

PeUona ditchoa 
--.------

· . II 34 93 310 12 10 · . · . · . · . 470 
(I) (I) (3) (I) (9) (3) (14) (I) · . .. · . · . (33) 

Anadontosloma chacunda .. --------
· . I 10 2 4 · . · . · . 17 
(7) (64) (15) (10) (I) (2) · . .. · . · . (81) (180) 

Opisthopterus tardoore ----- - --
· . 61 583 144 31 3 30 7 I 89 34 78 1,061 

(20) (13) (55) (8) (I) (6) (5) (7) (4) (56) (12) (30) • (217) 

A nchoviella commersonii .. --------
· . · . 15 · . 3 44 33 I · . · . 96 

· . .. · . · . · . · . (I) .. .. · . .. (I) 

Anchoviella heterolobus 
---

.. · . · . · . · . · . 9,416 · . 155 35 10 .. 9,616 
- · . · . · . · . · . · . (4) · . (I) · . (I) .. (6) 

/ 

Total 

168 
. . 

136 

5,598 

267 

.. 
1,813 

503 

197 

1,278 

.. 
97 

9,622 
.. 
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Anch()1)iella tri .. 2 1 78 506 2,300 388 l ,S6S 
.. .. (5) .. (7) .. 

ThrissoclelJ malabarwus .. .. 16 4 .. 4 .. 
(12) (16) (13 ) (10) (4) .. 

--~ 
Thria80clea m ystax 146 564 78 149 53 39 

. (25) (44) (6) (10) (65) .. 
--- - --

Thrissocle lJ purava .. I 8 12 2 .. 
(1) (30) .. (I) (1 ) .. 

--
'1'hriasoclea aetirostria .. .. 1 .. .. .. 10 

(8) .. .. (I) (24) 
--

Solea ovata .. .. 3 .. 27 908 .. 
.. .. (8) (4) (80) (4) 

- - ------
OynO(Jloaaus punctweps .. .. .. .. .. .. 

.. .. .. .. .. 
--------

Oynoglos8us aetniJasciatil8 300 126 .. 1 39 6 
.. (I) (1) (45) (20 ) (38) 
--------

Cyno(}lOSStt8 dubitts .. .. 3 .. 2 I 
.. .. .. 
------

Megalaspis cordyla .. .. .. .. 
(3) (I) (2) .. (3) (1 ) 
--- - ----

Caranx djedaba .. 1 .. .. .. .. 
(16) (8) .. .. (2) 

--------
Caranx kallu .. .. I 1 .. I 

(286) (98) (45 ) (25) .. (235) 
- - --- - --

Oarum: 8cxJalJciatua .. 1 .. 5 3 4 
(1) (5) (5) .. (4) ( I) 
--------

Chorinemll8 tala .. .. .. 2 .. 
(I) (3) .. .. .. (7) 
---- --

Lactarilla lactariU8 .. 17 25 285 1I 2 14 38 
(2) (8) (90) (41) (33) (10) 

, 

10 208 58 35 11 
.. (1 ) (1) .. (2) 

.. .. .. .. 

.. (41) (44) (56) (47) 

3 .. 6 7 26 
(158) (544) (232) (808) (443) 

.. .. 

.. (I) (10) (14) (1 ) 

.. .. .. .. 

.. .. (I ) (4) (5) 

188 .. .. J 
.. .. .. .. 

.. .. 2 .. 

.. (I) (6) .. 

5,503 .. 9 2,003 1,064 
(20) (35) (76) (138) (239) 

.. .. .. .. 1 
.. .. .. 

5 1 .. 
.. (1) (4) (3) 

.. 19 24 .. 1 

.. (6) (19) (20) (73) 

I 7 4 .. 
(15) (119) (39) (14 ) (17) 

.. 1 5 .. 1 

.. .. .. (4) 

.. 2 .. 4 
.. (I) (1) .. 

4 1 .. 7 11 
(14) (2) .. .. .. 

.. 5,068 

.. (16) 

.. 24 
(63) (306) 

58 1,129 
(41 7) (2,752) 

.. 23 
(3) (62) 

.. II 
(13) (56) 

.. 1,127 

.. (96) 

15 17 
.. (7 ) 

1,081 10,132 
(87) (700) 

6 13 
.. .. 
.. 6 

(7) (25) 

.. 45 
(3) (147) 

15 
(16) (909) 

.. 20 
(2) (22) 

.. 8 
(1 ) (14) 

9 523 
(10) (210) 

5,084 

.. 
330 

3,881 

.. 
85 

.. 
67 

1,223 
.. 
.. 

24 

10,832 

.. 
13 

.. 
31 

192 

924 

.. 
42 

.. 
22 

.. 
733 

~ 

a 
~ 

I 
w 

I 
a 

I 
g 

. .. 
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ApPENDIX 2-Oontinued. 

l.'able showino the number of each species oj fish caught in the boat seine and the gill net during different months oj the year, 

Numbors wilihout the brackets indicnte tho numbor of specimens caught in the boat-soine. 

Numbors within the brnckets indicate the number of specimens caught in tho gill net. 

Species. Apr. :Mny Juno July Aug. Sept. Oct. Nov. D ec. Jan. Fob. Mar. Totals 
1949 1950 

--
Leiognathu8 insidiator .. 5 6 3 1 7 337 2 I 2 . . 364 

(8) (2) (6) (2) (3) (5) (61) (19) (4) (5) (23) (3) (141 ) 
--

Leiognathua rUCQn;U8 .. .. 17 9 13 . . 15 7 · . .. 4 I .. 66 
(8) (17) (28) (16) (30) .. (I) (8) · . (I) (3) . . (112) 

--
Leiognathu8 equuluB .. . . . . 3 6 .. . . · . · . 4 . . . . 13 

. . . . (5) (2) (2) .. . . · . · . .. . . (9) 
--

Leiognathus Bplendell8 . . II 4 310 46 7 .. .. . . 19 . . 397 
(I) (5) (89) (192) (256) (56) (18) .. · . . . (3) (9) (629) 
--------

LeiognathuB blochii .. 1 2 II 2 I .. .. 3 .. 20 
(6) ( I) (67) (I) (12) (96) (95) (16) .. (I) (26) (4) (325) 
--------

Leicgnathu8 bindu8 .. 15 .. .. .. 2 .. .. .. .. .. 17 
(2) .. .. .. .. .. (1) .. .. .. .. .. (3) 
--------

Ge1'1'88 jilamento8u8 .. .. 2 8 3 .. 2 .. .. .. .. 15 
.. .. (4) .. .. .. .. .. .. .. (4) 

1-
Otoluhea ruber .. 44 305 6 12 27 1 5 .. .. 10 20 58 488 

(7) (26) (40) (33) (12) (2) .. .. .. (I) (4) (5) (130) 

Otolithes argenteus .. 31 .. .. .. 62 .. .. II 6 4 114 
.. .. .. (4) (3) .. .. (I) .. .. .. (8) 

Pseudosciaena sina .. 77 244 4 4 3 .. .. .. .. 13 13 384 742 
(2) (2) (I) (23) .. .. .. .. .. (I) (4) (3) (36) --

PseucW8ciaena sp. .. 2 3 .. .. .. .. 2 .. .. .. .. 7 14 
.. (I) .. .. .. .. .. .. .. .. .. .. (I) 

Tot.al 

.. 
505 

.. 
178 

. . 
22 

1,026 

.. 
345 

. . 
20 

.. 
19 

618 

122 

778 

.. 
15 

--- --- --- - --- -- --
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J ohnius belengeri . . 12 170 S 5 .. 
· . (I) (3) (4) (3) (I) · . 

--
Scoliodon sorrakowah . . · . 6 . . .. 

· . (I) (5) (I) (I) (5) · . 
--

Scoliodon palasON'ah .. .. .. .. . . . . · . 
.. .. .. .. .. .. .. 
--------

Scoliodon walbeehmi .. I .. I .. .. .. 
(23) (6) .. (3) (I) .. .. 

--------
1.'achysurus dU8sumieri .. IS I .. .. 7 .. 

(1) .. .. .. (5) (2) .. 
--- - ----

Osteogeneiosu8 mililaris .. .. I .. .. .. 
(1) .. (2) .. .. .. .. 

----- -
Muraenesox sp. .. 3 I 6 .. .. .. 

(I) .. .. .. .. .. .. 
--

Eleutheronema tetradactylum .. .. .. .. .. .. 
(1 ) .. .. .. .. .. 

Polydactylu8 plebiu8 .. .. 45 2 .. .. .. 
(I) (6) (6) (I) .. .. .. 

Polydactylu8 lteptadactylus 15 412 15 5 .. .. 
(1) (2) (17) (13) (I) (I) .. 

--
Sphy-raena obtusata .. .. 11 3 I .. 

.. .. .. 
--

Mugilspeigleri .. I S5 .. .. .. 
(I) (I) (2) .. (2) .. 

--
Mugillongimanu8 .. .. .. .. .. .. .. 

.. .. .. .. .. .. 
Breg'macero8 macclellandi .. 4 .. .. .. .. .. .. 

.. .. .. .. .. .. .. 
--------

AmbaBsw gymnocephalu8 .. 74 295 23 17 46 42 226 
(9) (14) (53) (I) (6) (10) .. 

I .. 30 20S 
(10) .. (2) (5) 

3 I 2 
(5) (14) (60) (2S) 

.. . . 2 .. 

.. .. (11) (5) 

.. .. .. .. 

.. .. (I) .. 

.. .. 22 7 

.. .. .. .. 

.. 1 209 25 

.. .. .. (2) 

.. .. .. 2 

.. .. .. .. 

.. 

.. (10) (23) (15) 

.. .. .. .. 
(I) .. .. (I) 

.. .. 4 9 
(2) .. .. .. 

.. .. .. .. 

.. .. .. .. 
.. .. .. 

(I) (20) .. (I) (I) 

.. 5 I .. 
(I) (1 ) (2) .. 

.. .. .. 4 

.. .. .. (I) 

166 202 90 \17 
(12) (7) (6) (30) 

- ------

30 464 
(12) (41) 

4 16 
(52) (172) 

2 
(12) (2S) 

.. 2 

.. (34) 

I 56 
.. (S) 

106 432 
(6) (11 ) 

.. 12 

.. (I) 

.. .. 
(6) (55) 

.. 47 
(4) (20) 

31 491 
(I) (3S) 

.. 15 

.. .. 

.. 86 

.. (29) 

I 7 
(2) (6) 

14 22 
.. (I) 

36 1,334 
(S) (156) 

505 

ISS 

.. 
30 

.. 
36 

.. 
64 

.. 
443 

.. 
13 

.. 
55 

.. 
67 

529 

.. 
15 
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.. 
13 

23 
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, APPENDIX 2--Oontinued. 

1'able showing the number oj each speciea of fiBh caught in the boat seine and the gill net. during difJerent tMntM of the year. 

Numbers wit.hout. tho brackets indicato tho number of specimens caught in tho boat·seine. 

Numbol's within tho braokets indicato the number of specimens caught in the gill net. 

Spocies. Apr. May J'uno July Aug. Sept. Oct . Nov. Dec . J'lln, Feb. Mal'. Totals 
1049 1950 

------
l..'herapon jarbua " " " " 1 0 15 6 3 1 " " "" "" " " " " 32 

" " " " (3) (1) " " " " " " " " (1) " " " " "" (5) 
--- -----

Therapon pula " " " " " " " " "" " " "" " " " " 49 "" "" 49 
" " " " (9) " " " " " " " " " " "" " " "" " " (9) 

------------
Sillago ttihama 15 " " 

2 " " "" " " " " " " 10 3 3 " " 33 
"" "" " " " " " " " " " " "" " " "" " " " " " " 

ScomberomQrtl.8 CQmmeT80n 2 " " " " " " " " "" " " " " "" "" 2 
(10) (5) (2) " " "" " " " " " " " " (3) (3) (6) (29) 

---
Soorllberom0r1.J.8 gutlatu8 " " " " "" " " " " "" "" "" " " "" "" "" 

(5) (7) (13) (1 ) (3) " " "" (I) " " (5) (5) (4) (44) 

Trypatu;hen vagina "" " " 56 " " " " " " "" "" " " " " " " " " " " 56 
" " "" " " " " " " " " " " " " " " " " " " " " "" ------

Parastromatett8 niger " " " " 2 3 " " "" "" "" " " " " " " 2 "" 7 
" " "" (3) " " " " " " " " " " " " " " "" " " (3) 

------
Trichiu1"US haumela " " I " " 2 12 18 381 138 "" "" 6 71 22 651 

" " " " (6) (102) (29) (7) " " (1 ) " " " " (2) (147) 
------f--- f----

Teuthis oramin " " "" " " "" " " " " " " "" " " " " "" 
" " "" (13) (1) (3) "" " " " " " " " " " " " " (17) 

- --
POmada8ys hMta " " " " " " 45 " " "" "" 12 " " I 58 

" " " " (5) (10) (2) (8) " " (I) "" " " " " "" (26) 
f---

Triaoonthus breviroatri8 " " " " "" " " " " "" 2 3 3 8 " " " " 16 
" " "" " " " " (2) (1) " " " " " " (I) " " (4) 

Tota 

"" 
37 

---
" " 

58 

" " 

33 

"" 
31 

"" 
44 

" " 

56 

"" 
10 

" " 

798 

"" 
17 

" " 
84 

"" 
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Tetraodon (Chelonodon) . . · . 2 3 I 32 4 
patoca. . . · . . . .. . . . . . . 

Other species . , 1 8 .. 3 3 16 4 
(2) · . (3) (5) (I) (5) (I) 

Total num bol' of specimeIlB 
caught in ouch not .. 921 3,040 1,402 3,456 1,613 2,379 15,600 

(884) (527) (653) (580) (742) (56 2) (6,066) 

Total number of specimens 
for each month . . 1,805 3,567 2,115 4,036 2,355 2,041 21 ,666 

- - -- - - ----- - - - - - -

# 

. . . . 3 . ' .. .. . . . . 

I 2 7 1 
. . (3) . (I) (I ) 

446 538 2,701 1,682 
(1,880) (678) (1,324) (1,040) 

2,326 1,216 4,025 2,722 

. . 45 

. . . . 
2 48 

(I) (23) 

2,038 35,876 
(888) (15,824) 

2,926 . . 

.. 
45 

.. 
71 

.. 
51,700 

51,700 
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~ 
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