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iNTRODUCXidK " * 

THE anchovies form an important fishery along the Malabar Coast and con
tribute considerably to the fish catches during certain seasons of the year 
and especially during the lean years lor sardines. Of the 7 species of 
anchovies recorded along the west coast, i,Thrissocles mystax is the most 
common and is caught abundantly in the cdinmercial hauls. It has a wide 
distribution and is known to occur in the seas of India, Malay Archipelago 
and China. It attains a maximum length of 205 mm. 

The present knowledge of the biology of Thrissocles mystax is very meagre. 
Chidambaram and Venkataraman (1946) have, in their-account of the natural 
history of certain marine food-fishes of Madras Presidency, given brief notes, 
on the size, food, spawning season, fishery ani^econondc importance of the 
anchovies in general, along with a tabular statenjent showing their total land
ings along the west coast during the years 1937-42. Some aspects of theif 
bionomics, methods of capture and economic importance have been dealt 
with by Devanesen and Chidambaram (1948). Bhimachar and Venkataraman 
(1952), in their studies on the fish populations along the Malabar Coast, have 
briefly indicated the seasonal fluctuation in the occurrence of Thrissocles 
mystax, along with that of four other species of Thrissocles, in the inshore 
waters off Calicut during 1949-50. 

MATERIAL AND METHODS 

The present study is based on the specimens caught in the routine depart
mental biweekly fish collections from the sea off West Hill, Calicut, and also of 
samples obtained from the commercial catches, during the years 1950-52. The 
specimens were analysed for their total length, weight, sex, food and gonadal 
condition. The majority of them were obtained from catches made with the 
boat-seine and gill-net, locally kno^n as paithu vala and chala Vala respectively, 
which form the two important nets used along this coast for capturing pelagic 
shoaling fish. Details of these two nets and their mode of operation have been 
described by Bhimachar and Venkataraman {op. cit.). For the length-freqjuency 
studies the total length of fish (from the tip of the snout to the end of tlje 
ventral fluke of the caudal fin) was taken into consideration and the specimail 
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were analysed for their' size-frequencies irrespective of the gear employed. 
They were grouped at 10 î m. intervals and the frequencies occurring in each size-
group were converted into percentages in order to facilitate comparison. 

For the study of food habits, the stomach contents were analysed in detail, 
both qualitatively and quantitatively. They were examined either fresh or after 
preservation in 4% fori|illiq., The various food constituents were identified, 
as far as possible, up to the species but in most cases up to the genera. Two 
methods were adopted for the quantitative estimation of food, Pearse's method 
(Pearse, 1915—cited by Breder and Crawford, 1922) and Points method 
(Swynnerton and Worthintgton,|1940—as reviewed by Hynes, 1950). There was 
close similarity between the values obtained by these two methods in respect of 
the seasonal variations in the abundance of the different groups of food elements. 
The specimens were also analysed for their sex, and, in regard to females, the 
gonadal stages were determined on the basis of the maturity scales fixed by the 
International Council for the Exploration of the Sea. In the case of males, they 
were noted as either mature or mmature, from the size and general colour of the 
testes, and this was confirmed i^ microscopic examination. 

LENGTH-FREQUENCY STUDIES 

The length-frequency jiiiiialyses, for those months in 1950-51 fprwhidi 
data are available, are given^ "fttble I wherein the figures given within Bi-ackets 
are the frequencies converted into percentages which are shown graphically 
in Fig. 1. In the length-frequency histogram for January 1950, a 
distinct mode at 155 mm. and another one at 35 mm. are seen, of which the 
latter, though not conspicuous, could be followed clearly during the subsequent 
months. The fish measuring 35 mm. belong to group A and evidently are 
fish of the year, while the fish measuring 155 mm. represent group B and belong 
to the stock recruited during the previous spawning season, i.e., from Septem
ber 1948 to May 1949. In the histogram for February 1950, two modes are 
seen in group A, one at 25 mm. and another at 45 mm. While the for
mer mode represents a newly recruited stock, the latter, which is the same stock 
observed in January, indicates a growth of 10 mm. This modal length has 
further advanced to 55 mm. in March 1950. During the subsequent months 
of April and May 1950, growth of this group was not discernible, as the mode 
remained constant at 55 mm. The entry of large numbers of post-larval and 
juvenile anchovies into the fishery durittg the peak spawning period extending 
from November 1949 to March 1950, has apparently tended to mask the pro
gression of this mode. This modal length increased to 75 mm. by June 1950 
and it further advanced to 95 mm. in August 1950. After this, these juvenile 
specimens were not represented in the subsequent samples taken in October 
arid November 1950, indicating their absence from the fishing grounds during 
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TABLE I 

Length-frequency analyses o/Thrissocles mystax ybr different months during 1950 and 1951 

Size , 

groups 
in mm. 

10-20 

20-30 

30-40 

40-50 

50-60 

00-70 

70-80 

80-90 

90-100-

100-110 

Jan. 

•• 

2 
(0-3; 

6 
(0-8) 

2 
(0-3) 

(0-2) 

•• 

1 
fO-1) 

•• 

I 
(O-I) 

• • 

Feb. 

2 
(0-5) 

(11^9) 

8 
(1-7) 

39 
(8-0) 

11 
(2-2) 

9 
(1-8) 

I 
(0-2) 

•• 

2 
(0-4) 

-• 

March 

•• 

• • 

1 
(0-1) 

33 
(4.8) 

37 
(5-4) 

16 
(2-3) 

8 
(1-2) 

4 
(0-0) 

1 
(0-2J 

1 
(0-2) 

Apr 1 

•• 

•• 

1 
fO-3) 

16 
(5-4) 

19 
(0-4) 

7 
(2-3) 

3 
(1-0) 

8 
(2-7) 

3 
(1-0) 

2 
(0-7) 

1950 

May 

•• 

•• 

(0-5) 

4 
(2-2) 

26 
(14-8) 

13 
(7-4) 

3 

3 
(1.7) 

4 
(2.3) 

.. 

June 

•• 

177 
(25-5) 

78 • 
(11-2) 

21 
(3-0) 

(0-1) 

11 
(1-7) 

re 
(5-2) 

25 
(3-6) 

11 
(1-7) 

1 
August 

•• 

: :.. 

•• 

-• 

• • 

1 
(2-5) 

6 
.(15.0) 

11 
(27-5) 

14 
(35-0) 

3 
(7-5) 

Oct. 

• • • 

•• 

•• 

•• 

•• 

•• 

•• 

•• 

Nov. 

••• 

•• 

•• 

•• 

•• 

•• 

•• 

.. 

.• 

•• 

January 

. - , • ' • • 

5 
(3-3) 

60 
(30-2) 

41 
(26.8) 

6 
(3-9) 

2 
(1-3) 

•• 

FeH. 

5 
(2.7) 

16 
(8-8) 

12 
(6.6) 

28 
(15.4) 

25 
(13-7) 

5 
(2-7) 

2 
( M ) 

(1-1) 

•• 

19 

.Varih 

' • • • 

16 
(4-2) 

102 
(26-9) 

47 
(12-5; 

40 
(10-6) 

38 
ao-i) 
11 
(2.9) 

7 
f l-9) 

2 
(0-5) 

.. 

51 

April 

• • 

15 
(5-2) 

27 
(9-2) 

25 
(8-8) 

42 
(14-4) 

36 
(12-3) 

36 
(12-3) 

15 
(5-2) 

4 
(1-4) 

2 
(0-7) 

May 

>t 

• • 

• • 

7 
(3-0) 

41 
(17-4) 

65 
(27.6) 

39 
(16.5) 

35 
(14-8) 

(2-6) 

2 
(0.8) 

Juy 

•• 

•• 

1 
(0-4) 

.• 

8 
(3-0) 

63 
(23-5) 

65 
(24-3) 

14 
(5 2) 

25. 
O 
> 
•z. 

o-
G. -z. > r 
o 
1 1 , 

CA 

s. 
en 
7> 
r t 
CO. 



110-120 

120 130 

130-140 

140-150 

150-160 

160-170 

170-180 

180-190 

190-200 

200-210^ 

Total •-, 

•• 

34 
(4 .7; 

2:3 
(30-5J 

233 
(31-9) 

134 
(18-4) 

81 
ai-1) 
12 
(1 -6 ) , 

••-

•• 

730 

I 
(0-2) 

1 
(0-2) 

23 
(4-7J 

96 
{19.6} 

122 
(24-9) 

72 
(K-7) 

38 

5 

, n.p) 
- • 

1 
( - 2 ) 

4S9 

2 
fO-SJ 

(O-IJ 

22 
(3-2) 

214 i 
(31-1) 

226 1 
f32.9) ; 

78 
Cll-4) 

37 
(5^4^ 

4 
(q.6) 
1 

(o.i; 

687 

5 
(1-7) 

11 
(3.7) 

79 
(26.5) 

101 
(33.9) 

30 
(10.1) 

2 
(1-1) 

3 
{1-7) 

29 
S16-5) 

60 
(34.1) 

18 
(10-2) 

10 
(1-4) 

25 
(3-6) 

34 
(4.9) 

70 
(10.1) 

79 
(11.4) 

65 
(7-9) 

10 
(3-3) ; 

2 
» (0-7)< 

1 
; (0.3J ; 

1 
t 
i 

8 
(4-5) 

2 
(1^3)' 

•• 

• • • ' 

33 
(4.8) 

20 
(2-9) 

7 
(1-0) 

; 1 

2S8 176 .693 

1 
(2.5) 

1 
(2-5) 

1 
(2-5) 

2 
(5.O) 

40 

(0-6) 

5 
(1-4) 

6 
(1.4) 

53 
(15.6) 

145 
(42-9) 

I 96 
(28.4) 

4 
(1-2) 

338 

2 
(0-5) 

20 
(4-9) 

62 
(15-2) 

(16.9) 

105 
(25-7) 

328, 

408 

6 
(3-9) 

11 
(7.2) 

10 
(6.6) 

8 
(5.2) 

(2-6) 

153' 

1 
(0.6) 

2 
(1-1) 

16 
(8.8) 

31 
(17-0) 

21 
(11-5) 

12 
(6.6) 

3 
(1.^ 

(o-ef 

182 

(0.5) 

17 
(4.5) 

34 
(9.0) 

23 
(6-1) 

24 
(6-4) 

*(3.4) 

'Ji. • 
;*C0.15) 

378 

• • 

. . 

6 
(2-0) 

22 
(7-5) 

34 
(11-6) 

18 
(6-2) 

7 
(2.4) 

3 
(l-O) 

292 

•• 

2 
(0.8) 

5 
(2.1) 

2 
(0-8) 

16 
(6-8) 

11 
(4.7) 

,5 
(2.1) 

.• 

236 

2 
(0-7) 

2 
(0-7) 

6 
(2-2) 

7 
(2.6) 

6 
(2.2) 

27 
(10.1) 

34 
(12.7) 

,28 
(10-5) 

5 

f 
H 
cr 
2. 

s 
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this period. The mode seen at 25 mm. in the histogram for June 1950 was 
due to the recruitment of new stock (born in April-May 1950) by the late 
spawners of the same season. 

The modal length of grdtop B, which was observed at 155 mm. in January; 
1950, remained constant dttring the subsequent months, February to June, 
which may probably be due to the predominance of that particular size-group 
in the population and also iue to the non-availability of larger-sized groups ^ 
in sufficient numbers on the fishing grounds. The histogram for October 1950. 
when the next large collection (the sample of this group obtained in August 
1950 being not representative, as the numbers were too poor) was obtained, 
showed its mode at 165 mm. The collection obtained in November showed 
a modal length of 185 mm. Judging from the wide variation in the respective 
modal sizes of the two foreg(Bing collections, and a growth of 20 mm. over a 
period ofone month being nc^kely, it can be inferred that the latter collec
tion, though of group B, beWnged to an earlier stock than the preceding one. 

The juvenile specimens of group A, observed last in August 1950, entered 
into the fishery as adults in January 1951, forming group B. The length-
frequency histograms for the months, January to March 1951, show the mode 
of this group at 155 mm. andfthe mode ^hifted to 165 mm. by April-May 1951. 
The histogram for July 1951 shows a further advancement of this mode t<k. 
175 mm. \ After this, the growth coî ld not be followed as the samples which 
were obtained in the subsequent months werfe not large enough for the length-
frequency analysis. 

The histogram for January 1951, as in the previous year, shows the pre
sence of I a new generation of post-larval and juvenile specimens (born in 
Novembejr-December 1950) in the samples, which during the subsequent *, 
months shows an increase in size, with some fluctuations, attaining a modal 
length of* 95 mm. by July 1951. 

Froifl the foregoing account, it is seen that group A, recruited pre
sumably during the months of November-December 1949, entered the fishery 
as post-larval and juvenile fonris in January 1950 and attained a modal lengtj^ 
of 95 mm. by August 1950, in about 8-9 months. Subsequently, this stoclc 
left the fishing grounds and Iwappeared in the fishery in January-February 
1951 with a modal length of 155 mm., indicating a growth of 60 mm. in the 
course of! 5-6 months. This iliodal length advanced further to 175 mm. by 
July 1951, after which its increase could not be followed since the samples 
in the subsequent months were not large enough to justify any conclusions. 
Jud^in^ from the growth-rate during the second year, it is evident that the 
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highest mode of 185 mm., observed in,November 1950, was reached towards 
the etid of the second year of its life. 

Based on the observations given above, it could be deduced that the fish 
attains an average length of 95 mm. during^ the first year of its life (in the 
course of 8-9 riionths) and of 155 mm. during the ;:eariier part and 185 mm. at 
the eqd pf its second year of life, the growth-rate during the second year being 
thus comparatively very slow. It is also seen that the fishery is mainly 
consti|]itpd by the first- and second-year classes. It is probable that the maxi
mum size of 205 mm. is reached by the fish during the third year of its life. 

* It would be interesting to compare the age of this species of the anchovy with 
that of species occurring elsewhere. Clark and'"P|yilipsv(1952), in their studies on 
the biology of the Northern anchovy, Engratflis fnordax mordax Girard, have stated 
that the oldest anchovy in the fishery had completed seven years of life. The European 
anchovy, E. encrasicholus (L.), has been observed to attain a total length of 12-15 ran., 
15-18cm. and 18-21 cm. in 1, 2 and 3 year* respectively (Page, 1911, 1935, 1937; 
Arne, 1931; Meek, 1916; and De Buen, 1931). Bl^kburn (1950), comparing 
the growth-rate of the European species with timti^f^ E^ustraHs (White) obtained 
from Victorian waters, Australia, observed that the growth of the former is al
most double that of the latter which attains a length of only 7-8 cm., 9 cm. and 
10-11 cm. in 1, 2 and 3 years respectively. The findings as regards the age and 
growth of Thrissocles mystax are more comparable with that of E. encrasicholus 
than with that of E. australis or E. mordax mordax. , 

Fcx)D AND FEEDING HABITS ! 

In the course of this investigation, 1,067 specimens were examined for 
their stomach contents, of which 132 specimens had qmpty stomachs. Tables 
II, III and IV show the variations in the percentage composition of the diflferent 
food components taken by the fish during tiie years 1950, 1951 and 1952 
respectively and these are represented graphically in Fig. 2 for the years 1950 
and 1952 only. A brief account of the different food items and their occur
rence during different periods of the year in the stomach offish examined, is 
given below. '̂  

Decapods: 
Prawns constituted the most dominant food (̂ >thi& anchovy, the average 

percentage for the entire period being 34-7. In 1950, they were most abun
dant, in the stomach contents during the months, January to June. But, from the 
latter half of June till October, they were practically, absenl̂  except fqr small numbers 
recorded during August. They were again noticjed in, appreciable quantities in 
the stomach contents from October to December, the maximum being in December. 
More or less the same trend of occurrence was noticed during 1951 and 1952 also, 
\\ie prawns being dominant during the post-monsoon fm̂  summer months, whi9h 
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TABLE II 

Percentage composition of different food items taken by Thrissocles mystax during 1950 

Months 

January 

February • . . 

March 

April 

May 

June 

July 

August 

September . . 

October 

November 

Decemter 

Average 
percentage 

No. of 
speci
mens 

examined 

75 

100 

110 

50 

24 

48 

.. 

14 

7 

20 

31 

20 

i 

No. cf 
speci
mens 
with 

empty 
stomachs 

14 

4 

• • 

14 

• • 

6 

1 

3 

6 

•• 

Percen
tage of 

fish with 
empty 

stomachs 

• 

14 

3-G 

•• 

• • 

29-2 

i 

42-9 

14-3 I 

15 ' 

19-4 

.. 

Range in 
length 

in 
mm. 

135-183 

106-192 

64-201 

135-175 

97-184 

75-193 

86-173 

86-191 

121-186 ! 

151-200 

136-195 

Prawns 

64-0 

40-7 

41-0 

18-5 

35-9 

23-1 

• • 

7-5 

• • 

21-6 

30-1 

63-5 

31-4 

AceUs 

.. 

2-0 

44-4 

62-4 

40-4 

31-7 

12-6 

17-4 

•• : 

19-2 

Lucifer 

2-7 

2-3 

2-4 

0-9 

1-8 

2-9 

.. 

25-5 

3-7 

0-7 

•• 

3-0 

4-2 

Cope-
pods 

1-8 

0>8 

0-4 

.. , 

2-2 

0-6 

• • 

2-5 

2-8 

17-5 

0-5 

6-0 

3-2 

Stomach contents 

Amphi-
pods 

.. 

0-4 

0-2 

0-5 

0-6 

• -

5-5 

•• 

1-3 

•• 

•• 

0-9 , 
1 

Stomato-
pods 

.. 

15-5 

0-4 

-• 

•• 
1-6 

i 
6-2 

.. 

• • 

2-0 

Other 
crusta
ceans 

0-8 

2-7 

1-4 

0-1 

" 

0-2 

•• 

6-2 

•• 

4-1 

0 5 

2-5 

1-7 

Fish 

3-0 

1-5 

5-4 

15-0 

14-4 

36-4 

•• 

24-8 

49-7 

15-7 

25-5 

25-0 

19-7 

Poly-
chjetes 

23-3 

33-0 

4-4 

2-6 

• • 

1-8 

24-5 

26-7 

31-7 

20-0 

•• 

15'3 

Molluscs 

. 

• 

-

• 

4 

1 

• 

• 

•• 

1 

• 

•• 

0 

7 

•7 

2 

5 

Miscella
neous 

4-4 

1-1 

•• 

•• 

•• 

•• 

•• 

3-5 

4-6 

•• 

6-0 

•• 

1.9 

z a 
> 
•2, 
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g 
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o 
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TABLE III 

Percentage composition of different food items taken by Thrissocles mystax during 1951 

Months 

April 

-May 

July 

August 

September 

November 

December " .. 

Average 
percentage 

fjQ, of 
speci-

" mens 
examined 

28 

23 

18 

16 

2 

7 

2 

No. of 
speci
mens 
with 

empty 
stomachs 

.. 

• • 

8 

6 

•• 

1 

• • 

Percen
tage of 

fish with 
empty 

stomachs 

.. 

•• 

44-4 

37-5 

•• 

14-3 

Range 
in length 
. in mm. 

154-194 

71-183 

91-184 

134-199 

169-187 

148-193 

149-182 

Prawns 

60-1 

34-9 

8-9 

• • 

32-7 

100-0 

S3-8 

Acetes 

20-4 

41-4 

• • 

• • 

8-8 

Lucifer 

0-2 

6-1 

1-9 

.. 

• • 

1-2 

Cope-
pods 

.. 

1-1 

0-3 

0-9 

.. 

0-3 

Stomach contents 

Amphi-
pods 

.. 

5-1 

0-6 

• • 

0-8 

Stomato-
pods 

• -

.-

.-

.. 

0.7 

• • 

0-1 

Other 
crusta
ceans 

5-7 

1-5 

55-7 

0-8 

.. 

16-6 

• . 

11-5 

Fish 

13-4 

3-5 

32-6 

60-8 

0-6 

•• 

15-8 

Poly-
chsetes 

0-2 

-• 

• -

13-3 

100-0 

32-7 

• • 

20-9 

Molluscs 

•-

.. . 

16-7 

2-4 

Miscella
neous 

.. 

6-4 

•• 
24-2 

-• 

• • 

--

4-4 

to 

5' 
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TABLE IV 

Showing the percentage composition of different food items taken by Thrissocles mystax during 1952 

Months 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December .. 

Average 
percentage 

No. of 
speci
mens 

examined 

16 

17 

45 

64 

64 

6 

36 

9 

76 

58 

41 

51 

No. vtith 
empty 

stomachs 

2 

1 

•• 
1 

1 

i ^ 
24 

1 

15 

7 

5 

11 

Percen
tage of 

&sh with 
empty 

stomachs 

13-3 

5.9 

•• 

•• 

•• 

100 

63-7 

I l - l 

19-7 

12-1 

12-2 

21-6 

Range in 
length in 

mm. 

146-l«g 

110-201 

56-173 

52-185 

52-192 

134-1C8 

142-200 

185-200 

135-199 

135-191 

135-185 

129-187 

Prawns 

53,-8 

71-1 

30-5 

55-5 

50-6 

•• 

25-3 

•• 

• • 

31-8 

41-3 

C4-8 

38-6 

Acetes 

•• 
38-4 

20-5 

13-8 

•• 

-• 

• • 

•• 
6-6 

•• 

• • 

7-2 

LucifeT 

.. 

13-7 

5-3 

9-3 

6-8 

-• 

2-5 

23-1 

2-3 

.. 

4-9 

2-2 

6-4 

Cope-
pods 

.. 

0-8 

0-9 

4-9 

6-3 

• • 

5.7 

2-9 

23-1 

2-0 

1-9 

4-4 

Stomach contents 

Araphi-
pods 

.. 

7-6 

4-5 

2-0 

16-4 

•• 

7-2 

• • 

C-1 

4-8 

0-7 

•• 

4-5 
• 

Stomato-
pods 

46-2 

•• 

16-2 

• • 

• • 

• • 

•• 

10-0 

3-3 

3-3 

• • 

. 7-2 

Other 
crusta
ceans 

.. 

• -

0-4 

.. 

.. 

3-6 

8-6 

10-6 
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FIO. 2. Histogram showing the variation in the occurrence of fiffisrent food organisms 
in t|i$ st^ni^ch of Thrissocles mystax during different months in ]9?(>-$l. 
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extend from September to February and fron\ March to May respectively. The three 
most common species of prawns forming the food of this fish were Penceus indicus, 
Parapenceopsis stylifera and Metapenceus dobsoni. Another common decapod, that 
formed an important constituent of the food, was the small shrimp, Acetes dispar. 
It was abundantly consumed during the summer months of March-May 1950 
and during the first half of June, after which it was totally absent in the stomach 
contents till the end of the year, except for brief periods in September and 
November. Its abundant occurrence in the stomach contents was again noticed 
during the summer months of 1951, and 1952. Lt&ifer was a common form 
present in the stomach contents almost all through the year, both in 1950 and 1952, 
and its maximum occurrence was in August during both the years, while in 1951 
it was in May. 

Copepods.—Copepods constituted an important item of diet and were in evidence 
during both the pre-monsoon and post-monsoon periods; vdth occasional occur
rence during the monsoon months. The peak of their occurrence in the stomachs 
was noticed in October 1950 and in September 1952. The most common cope
pods observed were Pseudodiaptomiis mertoni, Temora turbinata, Centropages 
alcocki, Paracalanus sp., Euterpina sp., Caligus sp. and Acartia sp. 

Amphipods.—Amphipods, the most comjnon form being Cheiriphotis mega-
cheles, constituted good proportions of its diet during some months in 1952, while 
during the two earlier years their presence in the stomach contents was very poor. 

Stomatopods.—The stomatopod, Squilla, was occasionally present in large 
numbers in the stomach contents during the post-monsoon period, as was noticed 
in January 1952. 

Other crustaceans.—Among other crustaceans the cladoceran, Evqdne, formed 
the main food with which the stomachs on some occasions were practically gorged, 
especially during the rainy months of July ^nd August. Pcnaeid larvae, zcea and 
megalopa stages of crabs, small crabs and mysids were also observed commonly 
in the stomach contents, mainly during the' post-monsoon months. Larvae of 
Hippa and Cirripede also formed part of its food. 

FM//.—Both adult and post-larval fish constituted a major food item during 
the months, June-September. As most of the fish noticed in the stomach con
tents were in a digested condition or only fragments of it were present, it was not 
possible to determine their identity. . ,, 

Polychcstes.—Polychsetes (mainly PrionOspio pinnata) were one of the doieinanl 
food items of this fish, mainly occurring during the post-mpn»oon period. They 
wef e abundantly present during January and February and from August-November 
1950. They were again noticed during August-December 1951, the maximum 
being in September. More or less the same trend of occurrence in the stomach, 

- Qontents was noticed in 1952 also, the largest number recorded being in OctoWf, 
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Molluscs.—Larval bivalves were raie in the stomach contents and were present 
in appreciable numbers only on one occasion in November 1951. 

Miscellaneous.—The diatoms were placed under the miscellaneous group, 
as they were poorly present in the stomachs of this fish and formed an insignificant 
part of its diet. The common diatoms observed in its stomach were CoscinocJiscus 
and Pleurosigma. Included under the miscellanequs is also the chaetognath, Sagitta, 
some numbers of which were present in the stomach contents on very few occa
sions. Under this section arc also included a few unrecognizable, and unidentified 
organisms. 

A close correlation between the stomach contents of Thrissocles mystax 
and the organisms available in its environment could be made out. The 
three species of prawns, Penceus indicus, Metdpenoeus dobsoni and Parapence-
opsis stylifera, which form the main food of this anchovy during the pbst-
monsoon and summer months, also occur abundantly during the same period 
in the inshore area off West Hill, Calicut, from where most of the specimens 
examined "for" food were obtained. Again, the small shrimp, ylceto dispar, 
which is plentiful ill the inshore area off West Hill during the summer months 
of March, April and May,' showed a corresponding dominance in the stomach 
contents also. The decUne in thie occurrence bCpr&wns and ^ce^ei' noticed 
in the stomach contents "dflring the monsoon tilonths coin^ed v̂ 'ith thdir 
poor fishery during the same period in the inshore area. IriStead, the fish 
fed mostly on adult and post-larval fishes, as shown by a steep rise in their 
occurrence in the stomach contents dxiring this period. As already stated, 
pplychaetes (mainly Priongspio pirmata) form one of the chief items of its food. 
Seshappa (1953), in the course of his studies on the inshore sea bottom, fauna 
off West Hill, stresses the importance of this polychaete as -fish food and states 
" Prionospio pinnata is about the most important member of the bottom in-
fauna of the West Hill sea, both from the point of view of abundance and from 
the point of value as fish food..*' The jecolonisation of this species in the in
shore area after a temporary..absence during the monsoori nionths due to 
adverse conditions, takes,place in September. The polychaete occurs abun
dantly till May of the follpwipg year, and it is during this period, especially 
during the earUer part, that it Â as noted in large numbers in the stomach con
tents. Among the mi;jpr,items pf food, the cladoceran, Evadne, showed a dis-
tin,ct,dominance io the stonĵ ach contents during the rainy season, which also 
fprms the abundant seaspn for; the cladocerans in the plankton as observed 
by George (1953). Copepods, which occurred abundantly in the stomachs 
of this fish during September and October, have also been noticed in appre
ciable nUtnbers in the plankton dtiring the same period. 
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The fish shows intense feeding during the period 'inpBediately following 
the monsoon, which is also its maturing period. The peak of its feeding is 
reached during the months, December to May, when the stomachs of all the 
specimens were generally gorged with prawns and Acetes. But a decline in 
the feeding intenRty is noticed during the monsoon months, as judged from 
the relatively higher percentage of fish showing empty stomachs. 

From an analysis of its food, it is seen that the fish is mainly a carnivore. 
It may be mentioj»ed that a similar carnivorous food habit, with crustaceans 
forming the major food item, has been observed in the allied species of anchovy 
Thrissocles hamiltomi (Grey), T. purava (Ham.) and Setipinna phasa (Ham.) 
by Mookerjee and Mookerjee (1950), Bal and Bapat (1950) and Jones and 
Menon (1951). ffifhsocles mystax feeds at all levels as shown by the presence 
of pelagic crustaceans, fish and fish larvae and bottom-living polychaetes. 
2^oplanktonic elements were more common in the stomach contents than 
phytoplanktonic laments. Some differences in the feeding habits of juvenile 
and adult specimens were noticed. Juvenile specimens showed a marked 
preference for Lucifer, Acetes, larval penaeids and fish post-larvae, while larger 
specimens p«̂ eferred prĝ wns, fish and polychaetes. The presence of small 
numbers of Sejjgitta in the stomachs on a few occasions could only be regarded 
as a rare inclusiott. 

SPAWNING PERIOD 

The accompanying table (Table V) shows the percentage of mature and 
immature females (graphically represented in Fig. 3) observed in each month 
during the years 195Q and 1951. Those females which showed ovaries in 
stage IV and above were included under the category of mature specimens 
while the rest were counted as immature specimens. 

It is seen that this fish has a prolonged spawning season extending over a 
period of 8 months from September to May of the following year. But its 
maximum spawning activity is limited to the November-March period, judging 
from the largest percentage of mature specimens recorded during this period. 
During the subsequent months of April and May, there was a decline in the 
percentage of mature specimens, the immature ones predominating the collec
tions. During the months June-August, specimens of all sizes, including 
adult ones, were immature with an appreciable increase in their fat contents. 

As ripe and oozing specimens, fertilized eggs or early larvae were not 
obtained from the inshore area during the period of the investigation, it is 
probable that the spawning takes place elsewhere. But, in the case of 



TABLE V 

Percentage of mature and immature fish during 1950-51 

No. Percentage Percentage 
Months of ofmatxire of immature 

females fish fish 

No. Percentage Percentage 
Months of of mature of immature 

females fish fish 

January 

Febraary 

March 

April 

May 

June 

July 

August 

Septo&ber 

October 

November 

December 

1950 

1950 

1950 . 

1950 

1950 . 

1950 

1950 

1950 

1950 

1950 

1950 

1950 . 

28 

35 

. . 49 

26 

12 

27 

4 

11 

. 6 

41 

. 181 

9 

92-9 

92-1 

73-1 

26-9 

16-7 

• • 

•• 

33-3 

48-8 

95-6 

66-7 

7-1 

7-9 

26-9 

73-1 

83-3 

1000 

1000 

100 0 

66-7 

51-2 

4-4 

33-3 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

1951 . 

1951 . 

1951 . 

1951 . 

1951 . 

1951 . 

1951 . 

1951 . 

1951 . 

1951 . 

1951 . 

1951 . 

20 

14 

68 

67 

32 

5 

82 

3 

42 

. 1 3 

20 

4 , 

75-0 

78-6 

72-1 

47-8 

6-3 

• • 

59-5 

63-8 

85 0 

75-0 

25 0 

21-4 

27-9 

52-2 

93-7 

1000 

100 0 

1 0 0 0 

40-5 

46-2 

1 5 0 

25 0 

5 
5" 

Vi 
O 

CO 

1 

u> 



1951 MONTHS 

FIG. 3. Histograms showirg the percentage of mature and immature females for each 
month in 1950 and 1951. Black represents stages IV and above, while blank represerts stages 
I to III. 
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T^nwocfej/7Mrava, Palekar and Karandikar (1952) state that "the species 
visits Bombay shores mainly for spawning" twice a year. 

SIZE AT FIRST MATURITY 

The table shown below gives the numbers of mature and immature 
females and also the percentage c#ffl»^e feimleMi'«ariiii^nn» ^K^^oup 
from the samples taken during the peak of their spawning ^^f»on. 

TABLE VI 

The number of mature and immature females and percentage of mature 
fish in each'lOifnm. of length 

Length 
inmin. 

20- 30 
30-40 
40- 50 
50- 60 
60- 70 
70- 80 '•-
80- 90 -
90-100 

100-110 
110-120 
120-130 
130-140 
140-150 
150-160 
160-170 
170-180 
180-190 
190-200 
200-210 

Total fish 
observed 

21 
24. 
32 
40 
35 
45 
23 
15 

.11 
12 
2 

20 
28 
52 
40 
62 

101 
37 

1 

Number 
mature 

0 
0 
0 
0 
0 
0 
0 
0 
0 

. 0 -
0 
5 • 

. 17 
49 
39 
62 

101 
37 

1 

Number 
immatiure 

21 
. 24 

32 
40 
35 

^ 
-23 
15 

'^-niUm 
12 
2 

15 
11 
3 
1 

, , 
, , 
, , 
•• 

Percentage 
mature 

0 0 . 
0 0 ;, 
0 0 . 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 * 

25-0 
60-7 
94-2 
97-5 

1000 
100 0 
100-0 
1000 

The results show that 25-0% of the specimens were mature at 130-140 mm., 
60-7%at 140-150mm.,94-2%atl5a-160mm.and97-5% at 160-170mm., and 
practically all the specimens over 170 mm. were mature. No mature speci
mens were noticed among the size-groups below 130 mm. Since 60 "7% of 
the specimens were mature at 140-50 mm. it can be stated that first maturity 
is attained at a length of 140-50 mm. by the end of the first year of its life or 
beginning of the second year. , ..Vj- ŝ 
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LENGTH-WEIGHT RELATIONSHIP 

In order to tnd out the length-weight relationship, the individual weights 
and measurements of 175 specimens, ranging in size from 50 mm. to 200 mm., 
were recorded. The entire size-range was divided into eight size-groups, 
each at 20 mm. interval. The average length and weight of all the obser
vations in each group were recorded. The length-weight-, relationship was 
determined throifgh the use of the general formula W = AL**, where W 
and L represent :ihe weight and length of the fish respectively and A and k 
are the constants. The formula worked out to be 

W = -0000003776 L2-"2 

where the value of A: is very near three. From the above formula the 
calculated value of W was derived for the given value of L. It is seen from 
Table VII (and Ifig. 4) that both calculated weights and the corresponding 
observed weights 'agree closely with one another and the weight of the fish 
varies almost as the cube of the length, the length-weight relationship thus 
showing a normaHpattern. 

•• TABLE VII 

Average observed and calculated weights of Thrissocles mystax 

Size-group 
in mm. 

50- 70 

70- 90 

90-100 

110-130 

130-150 

150-170 

170-190 

190-210 

Number of 
observations 

4 

10 

9 

3 

60 

46 

38 

4 

Length 
(average) 

62-25 

81-00 

101-77 

120-66 

141-77 

15600 

176-18 

192-25 

Weight in g. 
(average) 

2-27 

3-4 

7-94 

11-91 

20-13 

25-23 

36-00 

46-21 

Calculated 
weight in g. 

1-985 

3-969 

7-655 

12-474 

20-696 

25-799 

36-855 

47-628 

STUDIES ON OTOLITHS AND SCALES 

Detailed examination of the otoliths and scales of the fish of different 
sizes for the presence of growth rings was carried out. No growth rings were 
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too 120 140 
LBNtrH IN MILLIMErER̂  

FIG. 4. Calculated length-weight curve (solid line) fitted to the average observed 
length-weight values (black dots). 

noticed in otoliths even after careful scrutiny following the method adopted 
for the study of the otolith of the oil sardine (Nair, 1949). But a detailed 
examination of the scales indicated the presence of distinct* growih rings along 
with a number of false ones. Growth rings were not obsterved jn specimens 
measuring less than 14 cm., while in specimens measuring f4-20 cm. the num
ber of rings varied generally from 1 to 3, though any definite relationship with 
the size of the fish could not be established. From the observations so far 
made, it has not yet been possible to draw any positive correlation between 
the size of fish and the number of rings. 

FISHERY 

Table VIII (as also Fig. 5) given below shows the annual estimated landings 
of the anchovies from the data maintained in the fish-curing yards in the South 
Kanara and Majabar Coasts for a periodof 28 years, from 1925 to 1953. Of 
the few species of anchovies included in these landings, Thrissocles mystax 
was the most common form constituting the largest portion of the catches and 
as such a general picture of the fluctuations seen in the fishery of this spec|̂ s 
9Qul4 be made out. 
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TABLE VIII 

The estimated landings of anchovies along the West Coast (South 
Kanara and Malabar) from 1925-53 

Seasons 

1925-26 

1926-27 

1927-28 

1928-29 

1929-30 

1930-31 

1931-32 

1932-33 

1933-34 

1934-35 

1935-36 

1936-37 

1937-38 

1938-39 

Landings in maunds 

8,852 

13,050 

10,782 

11.281 

2,642 

2,040 

5,660 

4,929 

4,992 

5,105 

11,240 

11,305 

16,039 

15,807 

Seasons 

1939-40 

1940-41 

1941-42 

1942-43 

1943-44 

1944-45 

1945^6 

1946-47 

1947-48 

1948-49 

1949-50 

1950-51 

1951-52 

1952-53 

Landings in maunds 

9,336 

10,384 

8,737 

1,633 

5,026 

20,251 

15,951 

9,759 

52,854 

4,634 

3,380 

1,020 

2,088 

3,819 

It is seen that there was an irregular fluctuation in the abundance of the 
fishery at intervals ranging from 2 to 6 years. Only during 11 seasons did the 
annujil landings along the Malabar and South Kanara coasts exceed 10,000 
maunds, while during other years the landings were considerably less. The 
highest landing was in 1947-48 when 52,854 maunds were obtained and the 
lowest was in 1950-51 when only 1,020 maunds were recorded. The average 
annual landings for the entire period iS about 9,736 maunds. It is significant 
to note that during the years 1944-48, there was a marked increase in the 
l^ndin^s of the anchovies, when the oil-sardine fishery was poor. 
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FIG. 5. The annual total landings of anchovies in the South Kanara and Malabar 
Coasts for the years 1925-26 to 1952-53. 

SUMMARY 

The results reported here on the biology of the anchovy, Thrissoeles 
mystax, are based on a study of the specimens occurring in experimental 
hauls from the inshore area off West Hill, Calicut, and also of material 
obtained from the commercial catches during the years 1950-52^ 

The length-frequency studies show that the fish attains an average length 
of 95 mm. during the first year of its Ufe (in the course of 8-9 months), and 
155 man. during the earlier part'^nd 185 mm. at the end of the second year of 
its life, the growth during ̂ e second year being comparatively slow. The 
fishery is mainly constituted by the first and second-year classes. 1̂  is prob
able that the maximum size of 205 mm. is reached by the fish during the third 
year of its life. 

A detailed study of the food and feeding habits shows that it is mainly a 
carnivore, prawns, Acetes, polychaetes, and fish forming the major items of 
its food. A close correlatii^n between the seasonal abimdance of the difffrent 
food items taken by the ^h^ and their corresponding dominance in ,the fore
shore waters could be madll out. It shows intensive feeding during the post-
monsoon and summer mbnths with the peak dixring December-May. A 
decline in the feeding intensity is noticed during the monsoon months. 

The species has a prolonged spawning season extending over a period of 
jnonths from September to May, though the maximum spawning activity î  
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limited from November to March. It attains first maturity at a length of 
140-150 mm. by the end of first year or beginning of the second year of its 
hfe. 

Growth rings could not be made out in otoliths. A careful examination 
of the scales of specimens measuring 14-20 cm. indicated the presence of dis
tinct growth rings which generally varied from 1 to 3. From the observations 
so far made on the scales, it has not yet been possible to draw any positive 
correlation between the size of fish and the number of rings. 

The estimated annual landings of the anchovies along the West Coast 
(South Kanara and Malabar) for the years 1925-53 show irregular fluctuations. 
A marked increase in the landings of anchovies was noticed during some years 
when the oil-sardine fishery was poor. 
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