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INTRODUCTION 

Opisthopterus tardoore is a small sized fish commonly growing to about 170 mm 
to 190 mm in length, the maximum size recorded during the course of the present work being 
216 mm. As regards its distribution, Day (1899) mentions it " from Gwadur in Bellochistan 
and Sind, through the seas of India to the Malaya Archipelago". The Opisthopterus tardoore 
fishery at Karwar (N. Kanara) is restricted to a short period. It commences in May and end-
either in September or early October. The main fishery season extends from June to Septem
ber with a peak generally falling in the month of July. The most important gear used for 
the capture of this species is the shore seine. It is also fished by gill net, cast net and drag net 
The preseat paper deals with the observations on length frequency distribution of this species 
and incorporates the results of investigation carried out at Karwar from 1956 to i960. Brief 
notes on length-weight relationship and food analysis of this species are also given. Details re
garding maturity, spawaing and morphometric analysis of the stock of this species in the 
Kanara coast have been given separately elsewhere. 

LENGTH-WEIGHT RELATIONSHIP 

For the study of the length-weight relationship of 0. tardoore, the equation of the form 
of general parabola W=al" M'as used, where " W " and " 1 " represent the weight and length 
of the fish respectively, " a " a constant and """ an exponent to which " n " can be raised 
The value of the exponent "n" has generally been found by earlier workers to vary between 
2-5 to 4 (Hile 1936) and for an individual fish which maintains the same shape n = 3 (Allen 
1938). The present analysis showed a close agreement between the observed and calculated 
sets of values. The weight-length relationship formula was found to be W = o • 004508 Ifi • S^M?. 

LENGTH-FREQUENCY STUDIES 

For the purpose of this study, total length was taken into account. A sample of 50 
fishes was measured at a time and arranged in lomm groups. 9304 specimens from 107 samples 
were measured during the period of investigation. As the total differed from month to months 
the numbers of each size group were converted into percentages to facilitate comparison in 
different months. 

1956 : 

This season lasted only for three months, i.e. June to August. The size range recorded 
for June, July and August were 51-186 mm, 61-146 mm and 61-146 mm respectively. 2106 
specimens from 24 samples were analysed for length frequency studies. The frequency polygon 

634 



Some Aspects of the Biology of the Long Finned Herring, Opisthopterus 635 

for June has three modes at 60-69 mm^ 80-89 mm, and 120-149 mm size groups. It is further 
noticed that a slight increase in length has occured during July and August. It seems reason, 
able to believe that the mode "a " seen at 80-89 mrn group in Text figure i, from June to 
August represents individuals that have spawned sometime towards the end of the previous 
season and that the mode "a " seems to belong to the 1955 year class and the specimens rang, 
ing from 50-69 mm and 130-149 mm seen in June belong to the 1-956 and 1954 year classes 
respectively. 
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Fig. 1. L-ngth graph of the samp'.es of 0. tardmre collected from the inshore regions at Karwar durir g 1956. 

1957 •• 

The season commenced in June and extended upto September. Individuals ranging 
from 37-199 mm in length were netted. The range of size for June, July, August and Septem
ber were 37-199 mm, 45-126 mm, 50-136 mm and 50-126 mm respectively. 2952 specimen 
from 29 samples were examined. The 90-99 mm size group " b " predominated during the whole 
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Fig. 2. Length frequency gr^^h of the samples of O.tardoort cojlected from the imhore regions of Karwar 
duririg 1957. 
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season. (Text figure 2). This category presumably represents the 1956 year class and has more 
or less completed one year. The minor modes on the left side of " b " seen in June, "b^" 
at 40-69 mm and "b2" seen in July co SeptemOer at 60-69 "^"i belong to the 1957 year classes. 

1958 ' 
The season commenced in May and ended in August. 1922 individuals from 23 samples 

were examined. In May, three modes at 90-99 mm, 140-149 mm and 170-179 mm were 
noted which represent the 1957, 1956 and 1955 year classes respectively. (Text figure 3). 
The " b " mode (1956 year class) which contributed to the fishery of 1957 at 90-99 mm, is 
seen again during the 1958 season at 140-149 mm. This mode remained consistent throughout 
the season and therefore can be taken as the one, which belonged to I year class. It is also 
noticed that the fishery is mainly constiti'ted by individuals in the 90-99 mm size group 
(mode "c"-1957 year class). In August, the mode " c " has registered a 10 mm increase in 
growth. Thus, the 1958 Opisthopterus tardoore season appears to be mainly supported by in
dividuals in the I and I+year classes, in contrast to the 1956 and 1957 seasons where the fishery 
was constituted only by a single age group. 
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Fig. 3. Lengthfrequency graph of the samples of 0^«Vrto//«rw/flf</(wr« Collected from the inshore regions 
at Karwar during 1958. 

From February to May, large sized individuals were also netted in the shore seines. 
During these months, fishes measuring 170-179 mm in length dominated the catches. This 
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mode is not seen representing the inshore catches commencing from June, though slight in

dications of its presence is seen during August. This group is the continuation of the mode 

" a " seen from June to August 1956, which seems to be the progeny of the fish that has 

spawned in 1955. During 1957, this mode was not represented at all in the commercial catches. 

The size range recorded for diflFerent months of the year are as follows : February 150-190 

mm, March 140-190 mm, May 91-186 mm, June 61-182 mm, July 91-175 mm and August 

90-175 mm. 

1959 '• 
Tlie season lasted only for three months, June to August. 1343 specimens from 12 

samples were examined for length frequency studies. The sizerangeforjune, July and August 
were 61-164 mm, 61-126 mm and 60-146 mm respectively. From the Text figure 4, it can be 
seen that the dominant size group in the months of the commercial fishery belonged to the 
90-99 mm group. The mode "d" represents the 1958 year class, which has completed about 
one year. No other age group supported the fishery. The occurrence of larger individuals 
measuring 140 mm and above was noted only in June. 
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Fig. 4. Length-frequency graphs of the samples of 0, tardoore collected from the inshore regions at Karwar 
during 1959. 

i960 ; 

May to July were the main fishery months for the year. The size range for May, June 

and July were 51-179 mm, 61-157 mm and 61-157 "i™ respectively. 981 specimens form 19 

samples were analysed during the course of the year. The 90-99 mm group (mode "e"— 

1959 year class) dominated the catches throughout the season. (Text figure 5). The result 

of the recruitment of the new generation with a size 6o-69mm is also seen in May in addition 

to the 90-99 mm group. Individuals ranging from 120-149 ram (mode "d" also contributed to 

some extent towards the i960 fishery, although this mode "d" (i959year class) was the main 

stay of the fishery during the 1959 season. Individuals with the size range 130-190 mm and 

113-189 mm were netted during February and April respectively. The mode " c " (1957 year 

class) whichformedthefisheryof 1958 is seen at 170-179 mm in February. A notable feature 

in the frequency curve for the month of April is that the mode has moved downward instead 

of upward, which may probably be due to sampling error. 
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Fig. 5. Length-frequency graphs of the samples ofO, tardoore collected from the inshore regions at Karwar 
during 1960, 

D I S C U S S I O N 

This investigation covers a period of five years commencing from 1955 to i960. The 

to ta l number offish measured during the per iod was 9304 consisting of adults and immature 

taken from 107 samples from the inshore regions at Karwar . 

The range of size of specimens varied from 30 to a 16 mm. A study of the various size 

groups related to various years and their progression in successive months gave an indication 

that the 0. tardoore fishery at Karwar is dependent mainly upon two age groups. T h e modes 

" a " , " b " , " c " , " d " and " e " representing the year classes of 1955, 1956, 1957, 1958 and 

1959 formed the mainstay of the seasons during 1956, 1957, 1958, 1959 and i960 respectively. 

T h e size and month of the first appearance of these year classes for various fishery seasons 

have been shown below : 

Mode and corresponding 
year class 

Season of abundance of the 
year class 

Month of appearance 
of the mcde (year 

class) 

Size of mcde 
at the time of first 

appearance (mm) 

"a"—1955 

"b"—1956 

"c"—1957 

"d"—1958 

"e"—1959 

June-August, '56 . 

June-August, '57 , 

May-August, '58 , , 

JuncAugust , '59 

May-July, '60 

. June 1956 . 

. June 1957 . 

. May 1958 

, June 1959 

. May 1960 

80—89 

90—99 

90—99 

90—99 

90—99 
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Length frequency studies of different seasons have shown that 80-89 ™tn size group had 
the highest frequency during 1956. During succeeding fishery seasons the 90^99 mm group 
was dominant. The 1958 and i960 seasons were contributed by 140-149 riim group in ad
dition to the 90-99 mm group. It is clear from Text figure 2 and 4 that the modes " b " obtained 
during 1957 and "d" obtained during 1959 include the same size groups of 0. tardoore 
fishery. Thas, the fishery of 1957 and 1959 was mainly supported by one year old fishes. 
In 1957 and 1959 seasons the fishery was mainly based on modes " b " and "d" which were 
preceding year's broods. Their size in these years were 90-99 mm. During succeeding years 
i.e. 1958 and i960 these groups appeared in the frequency polygons at 140-149 mm. Thus, 
one could see that during the 1958 and i960 seasons the 0. tardoore fishery was mostly supported 
by I and I year old individuals. In 1956, the seasonal catch included o-year group fishes also. 

From the length frequency data, the growth rate of the fish appears to be slow, hence the 
monthly progression of various modes could not reveal any increase in size. However, the nor
mal modal size of one year old specimen appears to be 90-99 mm and at the end of the second 
year of their life, the fish probably attains 140-149 mm in length. It has been already indicated 
that the size of 0. tardoore at first maturity is 150-169 mm (Radhakrishnan MSS). Keeping this 
in view, it appears that the fish probably matures after it has completed two years of its life. 
Assigning the age of the earliest observed mode which is governed by the "Petersen's method" 
and Conclusions in this regard can be only tentative, and the final confirmation of the issue will 
be got when either the "known age method" (Van Oosten, 1923; Applegate, 1947) or marking 
experiments are tried. 

The otoliths and scales of 0 . tardoore were studied. The opaque zones usually seen on the 
otoliths of fishes in temperate waters are the regions where excessive calcification has taken 
place during the season. This occurs when growth of the fish is rapid. The translucent zones 
on the other hand are formed when growth is slow or has practically stopped. Even by employ
ing the methods of clearing suggested by Nair (1949) and Radhakrishnan (1954) no success
ful results were obtained as the zones on the otoliths remained indistinct. Hence the age of 0 . 
tardoore at diiferent sizes could not be confirmed from otoliths or scale studies. 

FOOD ANALYSIS 

The material was mostly collected from the inshore commercial catches at Karwar du
ring i960. The stomach of each fish was carefully removed and preserved in 5% formaldehyde. 
At the time of examination, it was split open and the contents washed with water in a petri-
dish. The volume of gut content was measured by displacement method. Enumeration method 
was followed in determining the composition of the stomach content i.e., one c.c. of the made 
up gut content which was well strirred was taken by means of a graduated pipette and spread 
over a counting chamber. The number of organisms belonging to each species was counted 
under a binacular microscope and recorded. 

A Cursory examination of the stomach contents of specimens taken from the inshore 
regions, showed that 0. tardoore is a carnivorous fish. To see if there were any differences in the 
composition of the diet in fishes of different sizes, the stomachs of about 410 specimens of size 
30-200 mm were examined. The food of 0. tardoore was found to be composed maiply of 
mysids, Pseudodiaptomus, and copepod eggs, their percentage in the total volume of food being 
56-93, 18-52 and 10-28 respectively. The other items wtrtAcetes, Acrocalanus, Lucifer, broken 
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fragments of crustacean appendages, prawns, bivalve eggs and larvae, Cypris larvae 
Coscinodiscus and amphidpods. Fish larvae and packets of fish scales were also noticed. The 
larval fishes noted in the stomachs were species of Thrissocles and Ambassis. Sand grains 
were also seen in the stomachs. 

An interesting fact noticed was that the specimen with 130 mm and above in total length 
showed preference towards mysids. Smaller individuals (70-100 mm) on the other hand were 
found to contain mostly Pseudodiaptomus, copepod eggs and Acrocalanus in their stomachs. 

The main constituents in the stomachs of this species noted by Venkataraman (i960) 
were penaeid prawns, Acetes, post larval fish and polychaetes. According to him, copepods 
{Pseudodiaptomus, Acartia, Temora, Eucalanus and Labidocera) occurred in the stomachs of this spe" 
cies throughout the year at Calicut (Malabar coast). Basheeruddin and Nagappan Nayar (1961) 
have also indicated that the food components in the stomachs of 0. tardoore on the coastal 
waters off Madras were stomatopods, prawns, amphipods and mysids. 

SUMMARY 

The length frequency distribution of 0 . tardoore at Karwar from 1956 to i960 is present
ed and discussed. The size group with the highest frequency was 80-89 mm in 1956, whereas 
for subsequent fishery seasons it was 90-99 mm. The fishery was mostly supported by I year old 
fishes during 1957 and 1959 and I and I-Fyear groups during 1958 and i960. But during 1956 
the fishery included o-year group also. The normal modal size of one year old fish appe ars to 
be 90-99 mm. At the end of the second year it approximately reaches 140-149 mm. Analyses 
of food reveal that 0 . iWoore is a carnivorous fish. Its main food item is composed of my
sids, Pseudodiaptomus-&nd. copepod eggs. Items of minor importance are Acetes, Acrocalanus, 
Lucifer, prawns, bivale eggs and larvae, Cypris larvae, Coscinodiscus and amphipods. Fish 
larvae and fish scales are also found in the guts. The weight-length relationship formula was 
found to be Wo-00458-0-004508 L 2'a997-2997. 
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