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DISTRIBUTION PATTERN OF THREADFIN BREAMS ALONG 
NORTH TAMIL NADU AND SOUTH ANDHRA COASTS 

E. ViVEKANANDAN* 
Central Marine Fisheries Research Institute Cochin - 682 031, India 

ABSTRACT 

Catch rate and biomass of threadfin breams were estimated for north Tamil Nadu - south Andhra coast 
based on exploratory trawling conducted by M. V. Matsyajeevan and R. V. Cadalmin III. In the entire region 
explored by M. V. Matsyajeevan, the catch rate was 2.2 kg/hr and the biomass was 0.001 t/km'. In the 
region explored by R. V. Cadalmin III, the catch rate was 0.7 kg/hr and the biomass was 0.002 t/kml 
Threadfin breams occurred upto a depth of 220 m and the highest catch rate of 71.7 kg/hr was obtained 
in 101-110 m depth. 

Of the 5 species that constituted the threadfin bream catch, Nemipterus japonicus formed 55.1%. Biological 
studies revealed a positive correlation between depth and length of N. japonicus. About 78% of N. japonicus 
in 6-10 m depth was immature and the percentage of immature individuals decreased with increasing 
depth. With increasing depth, the percentage of female with ripe ovary increased. N. japonicus in shallow 
waters were observed to feed mostly on prawn and those in deeper waters mostly on fish and 
crab. 

INTRODUCTION 

Since threadfin breams form an impor
tant demersal fishery resource along the In
dian coast, biology and population dynamics 
of this group have been studied by many 
fishery biologists in recent years based on 
commercial trawling operations, most of 
which are restricted to shallow waters. There 
arc only a very few studies on the biology and 
resource characteristics of threadfin breams 
inhabiting areas beyond 40 m depth (Kuthal-
ingam, 1966; Narayanappa et ah, 1968; 
Satyanarayana et ah, 1972; Krishnamoorthi, 
1973; Vinci, 1982; Vivekana'ndan and Krish
namoorthi, 1985). As it is a prerequisite to 
quantify the threadfin bream resource in 
deeper areas so as to examine the possibility 
of employing fishing effort in areas beyond 
40 m depth, the exploratory data collected by 
M. V. Matsyajeevan and R. V. Cadalmin III in 
north Tamil Nadu - south Andhra Pradesh 
coasts were analysed. The salient features of 

the analysis on resource characteristics of 
threadfin breams and biology of Nemipterus 
japonicus are presented here. 

MATERIALS AND METHODS 

Every voyage of the trawler M. V. Mat
syajeevan (overall length: 33.6 m) belonging to 
the Fishery Survey of India, Madras base, 
lasted for 10 days or more during the 3 year 
period viz., 1983,1984 and 1985. The trawler 
conducted survey in the region between 
10°10'N (off Point Calimere) and 16°40'N (off 
Kakinada) (Fig. 1). The trawler R. V. Cadalmin 
III (overall length: 13.3 m) belonging to the 
Research Centre of CMFRI, Madras, under
took daily voyages during the years 1981 - '85 
(except during 1983) in two regions viz., 
12°40'N (off Mahabalipuram) and 13°10' (off 
Ennore). The data of M. V. Matsyajeevan that 
were provided to the Research Centre of 
CMFRI, Madras and the data collected from 
R. V. Cadalmin III were processed separately. 
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Fig.l. Map of north Tamil Nadu-south Andhra coast. Areas surveyed by M.V.MflJsyfl/eet«n(^) and R.V. Cadalmin III 

( • ) are shaded. 
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To estimate the threadfin bream bio
mass, "swept area" method (Pauly, 1983; 
Sparre, 1988) was followed: 

AcxC/f 
Biomass = 

AsxXj 

Where, Ac = Area considered = Area of each 
10' square (326.6 km )̂ x No. of squares fished; 

C/f = Catch per unit area; 
Xj = proportion of the fish in the path 

of the gear that are retained by the net (con
sidered here as 0.5 as suggested by Pauly, 
1983); and 

As = Area swept 
The As was computed from the expression 

As = t x v x h x X 2 
where, t = time spent in trawling; 

V = speed of the trawler when fishing; 
h = length of the trawl net's head rope; 

and 
Xj = fraction expressing the width of 

the area swept by the net divided by the 
length of the head rope. 

In the present investigation, the trawl
ing speed of both the vessels was 3 knots/hr. 
The head rope length of the trawl nets 
operated by M. V. Matsyajeevan and R. V. 
Cadalmin III were 25 and 15 m, respectively. 
The Xj was considered as 0.5 for both the nets, 
which is suggested to be best compromise 
(Pauly, 1979). 

The number of 10' squares fished in 
each latitude zone and the Ac by the two 
trawlers are presented in Table 1. For deter
mining "all year" biomass, the catch in each 
zone during the study {period was pooled and 
the C/f was calculated; the biomass was sub
sequently calculated for the areas fished in 
each latitude zone. Each square that is re
peated over the years was considered as a 
single square while calculating the "all year" 
biomass. For calculating the "all latitude" 

biomass, the catch in each year in the entire 
study area was pooled and the C/f and sub
sequently the biomass were calculated. 

Species composition of threadfin 
breams was determined by collecting samples 
from R. V. Cadalmin III. For analysing length 
frequency, sex ratio, maturity stages and 
feeding habits of N. japonicus, samples were 
collected from R. V. Cadalmin HI. 

RESULTS AND DISCUSSION 

Catch rate and biomass 

During the 3 year period (1983 -1985), 
M. V. Matsyajeevan spent 2,042.56 trawling 
hours in 14 latitude zones. The catch rate of 
threadfin breams was maximum (38.6 kg/hr) 
in 12°10'N (off Marakkanam) followed by 
11°40'N (off Porto Novo; 21.4 kg/hr) (Table 
2). The average catch rate in all the 14 zones 
explored was 2.2 kg/hr. The biomass estima
tions were 0.003,0.002 and 0.001 t/km^ for the 
years 1983, 1984 and 1985, respectively and 
the 3 year average was 0.001 t/km^ (Table 3). 
The biomass was maximum (1.346 t/km^) in 
11°40' followed by 12°10'. But the effort ex
pended in these two zones was very much 
limited (Table 2) to arrive at any conclusion. 
In the zones where the effort was appreciable 
(more than 100 hr), the biomass ranged be
tween, 0.001 and 0.006 t/km^. As the vessel 
spent meagre trawling time in 13°40'N (9.76 
hr) and 16°40'N (12.50 hr), there was no catch 
of threadfin breams, resulting in nil biomass 
in these two zones. 

R. V. Cadalmin III spent 378.62 trawling 
hours in 2 latitude zones during 1981, 1982, 
1984 and 1985. The catch rate during the 4 
years ranged between 0.6 and 0.9 kg/hr and 
averaged to 0.7 kg/hr (Table 4). The catch 
rate was 0.8 and 0.7 kg/hr in 12°40'N and 

271 



E.VIVEKANANDAN 

TABLE 1. Latitude zones and areas explored byM. V. Matsyajeevan (1983 - '85) and R. V. Cadalmin 
III (1981 - '85) 

Latitude 
zone (°N) 

10°10' 
10''40' 
imo' 
11°40' 
WW 
12°40' 
13°10' 
13°40' 
14°10' 
14°40' 
15°10' 
15°40' 
16°10' 
16'='40' 

All latitudes 

M.V. 
No. of 
squares 

8 
10 
7 
3 
7 
6 

10 
2 
3 
5 
6 
4 
9 
2 

82 

Matsyajeevan 
Area considered 

(km )̂ 

2,612.8 
3,266.0 
2,286.2 

979.8 
2,286.2 
1,959.6 
3,266.0 

653.2 
979.8 

1,633.0 
1,959.6 
1306.4 

2,939.4 
653.2 

26,781.2 

R.W. Cadalmin III 
No. of 
squares 

n. s. 
n. s. 
n. s. 
n. s. 
n. s. 

4 
4 

n. s. 
n. s. 
n. s. 
n. s. 
n. s. 
n. s. 
n. s. 

8 

Area considered 
(km^) 

n. s. 
n. s. 
n. s. 
n. s. 
n. s. 

1,306.4 
1,306.4 

n. s. 
n. s. 
n. s. 
n. s. 
n. s. 
n. s. 
n. s. 

2,612.8 
n. s. = not surveyed. 

13°10'N, respectively. The biomass estima
tions were 0.006 and 0.004 t/km^ in 12°40'N 
and 13°10'N, respectively (Table 5). These 
biomass estimations are comparable with 
those obtained in the present study based on 
M. V. Matsyajeevan data for the latitude zones 
12°40'N and 13°10'N (Table 3). 

To understand the depthwise distribu
tion of threadfin breams, the catch rate ob
tained in different depth zones upto 220 m in 
M. V. Matsyajeevan and upto 60 m in R. V. 
Cadalmin III are presented in Table 6. Even-
though M. V. Matsyajeevan operated trawl net 
upto a depth of 540 m, the effort expended 
beyond 300 m was meagre. The threadfin 
breams were recorded upto 220 m depth. The 
maximum catch rate (71.1 kg/hr) was ob
tained in 101 -110 m depth, in which a total 

of 1,269 kg was obtained by expending 17.86 
hr. In 211 - 220 m, which was the maximum 
depth recorded for the occurrence of thread
fin breams in the present study, 471 kg was 
realised from 45.32 trawling hours. By group
ing the depthwise operation into 3 equal cate
gories, it was calculated that the vessel ex
pended 69, 12 and 19% of the total fishing 
effort in 11 - 80 m, 81 -150 m and 151 - 220 
m depth categories, respectively; the corre
sponding threadfin bream catches in these 3 
depth categories were 31, 46 and 23% of the 
total threadfin bream catch. Though there is 
no uniform pattern in the catch rate in 
relation to depth, fairly higher catch rate 
beyond 80 m depth indicates good concentra
tion of threadfin bream resources beyond the 
areas of commerical operations, which is 
restricted upto a depth of about 40 m. R. V. 
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Cadalmin III too recorded the maximum catch 
rate (2.3 kg/hr) in 51 - 60 m depth (which is 
the maximum depth in which the vessel 
conducted trawling). It appears that ventures 
in the offshore areas beyond the conventional 
fishing grounds would be rewarding. 

Species composition 

Samples collected from R. V. Cadalmin 
///during the years 1981,1982,1984 and 1985 
revealed that N. japonicus formed 55.1% of 
threadfin bream catch followed by N. meso-
prion (15.4%), N. tolu (14.7%), N. luteus (7.6%) 
and N. delagoae (7.2%). Data collected from 
private trawlers during the years 1980 -1984 
also showed that N. japonicus forms more 
than 50% of the threadfin bream landings in 
Madras coast (Vivekanandan and James, 
1986). The depthwise monthly species com
position and catch rate were analysed. As 
there was no remarkable depthwise differ
ence either in species composition or catch 
rate, the data were pooled and illustrated in 
Figures 2 and 3. The composition of N. 
japonicus increased from 44.4% in 6 - 10 m 
depth to 68.9% in 51 - 60 m depth (Fig. 2). 
Similarly, the composition of N. mesoprion in
creased from 0.6% in 6 -10 m depth to 35.2% 
in 41 - 50 m depth and decreased to 20.0% in 
51 - 60 m depth. The composition of the other 
3 species decreased with increasing depth. 

The catch rate of N. japonicus, N. meso
prion and N. delagoae fluctuated with increas
ing depth and was the highest in 51 - 60 m 
depth (Fig. 3). The correlation between depth 
and catch rate had high r values for two spe
cies, viz., N. mesoprion and N. luteus; whereas 
depth (x = m) and catch rate (y = g/hr) of N. 
mesoprion were positively correlated (y = 
- 78.4 + 9.47 x; r = 0.974), the two variables 
were negatively correlated (y = 133.1 - 2.75 x; 
r = 0.832) for N. luteus. There was no catch 
of N. luteus beyond 40 m depth. 
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TABLE 3. Biomass (tonnes) of threadfin breams for the years 1983-1985 based on data collected from M. V. 
Matsyajeevan 

Latitude 
zone ("'N) 

10°10' 
10°40' 
iino' 
11°40' 
12°10' 
12''40' 
13°10' 
13°40' 
14°10' 
14°40' 
15°10' 
15°40' 
16°10' 
16°40' 
All lat. 
Biomass per kn\^ 

1983 

0.0 
0.0 

197.9 
1,379.1 

709.8 
0.0 

12.4 
0.0 

66.5 
0.0 
0.0 
0.0 

n. s. 
n. s. 
53.3 

0.003 

1984 

4.4 
15.5 
1.6 
0.0 

662.1 
21.5 
0.0 
0.0 
0.0 

151.3 
241.7 
72.4 
10.7 
0.0 

40.6 
0.002 

Biomass (tonnes) 
1985 

7.2 
2.9 
4.1 

3,919.2 
n. s. 
0.0 
0.0 

n. s. 
n. s. 
n. s. 
n. s. 
n. s. 
n. s. 
n. s. 
5.1 

0.001 

All years 

4.2 
3.9 
2.6 

1,318.6 
1,057.3 

11.4 
6.5 
0.0 

39.2 
32.0 
27.4 
18.1 
10.7 
0.0 

13.4 
-

t/km^ 

0.002 
0.001 
0.001 
1.346 
0.462 
0.006 
0.002 
0.000 
0.040 
0.020 
0.014 
0.014 
0.004 
0.000 

-
0.001 

n. s = not surveyed. 

Biological studies on N. japoncius 

Length frequency 

Samples of N. japonicus were collected 
from R. V. Cadalimin III for biological studies 
during the year 1981, 1982, 1984 and 1985. 
Depthwise analysis was done by pooling data 
collected during the 4 years. For length fre
quency study, a total of 1,543 specimens rang
ing from 55 to 295 mm in total length were 
measured. With increasing depth, length 
range and modal length increased. The 
length range increased from 55-175 mm in 
6 -10 m depth to 115 - 295 mm in 41 - 50 m 
depth (Fig. 4). The modal lengths were 115, 
135,155,155,205 and 225 mm in 6 -10 m, 11 
- 20 m, 21 - 30 m, 31 - 40 m, 41 - 50 m and 51 
- 60 m depths, respectively. There was a 

positive correlation between depth and aver
age length too upto the explored 60 m depth 
(Fig. 5). The pattern beyond 60 m depth is not 
known and study in deeper area is wanting 
eventhough the threadfin breams occur upto 
220 m. Working on depthwise distribution of 
different length groups of N. japonicus off 
Mangalore, Kuthalingam (1966) reported con
centration of smaller length groups (50 to 200 
mm) between 10 and 30 m depth and abun
dance of larger groups (130 to 240 mm) 
between 31 and 50 m. Sainsbury and Whitelaw 
(1984) and Pauly and Martosubroto (1980) 
also observed positive correlation between 
depth and length of N. peronii and N. margi-
natus, respectively. 

To study the sex ratio of N. japonicus, a 
total of 888 specimens were analysed during 
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Fig. 2. Species composition of threadfin breams in differ

ent depths. 

the 4 year period. As the abundance of 
smaller length groups of N. japonicus was 
more in shallow waters, the percentage of 
immature individuals decreased with in
creasing depth. The immature individuals, 
which constituted 78.0% of the catch in 6 -10 
m depth, decreased sharply to 8.6% in 31 - 40 
m depth (Fig. 6a); immature individuals were 
not recorded beyond 40 m. Vivekanandan 
and James (1986) reported that N. Japonicus 
matures when it attains 135 mm total length. 
As the mean length of the fish inhabiting 6 -
10 m depth was only 100 mm, it is not 
surprising that 78% of the fishes in 6 -10 m 
were immature. 
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7ABIE 5. Biomass (tonnes) of threadfin breams based on data collected from R. V. Cadalmin III 

Latitude 
zone (°N) 

Area 1981 1982 1984 1985 All years 
t t/km^ 

12''40' 
12.80/B5 
12.80/C5 
12.80/B6 
12.80/C6 

13°10' 
13.80/Cl 
13.80/C2 
13.80/C3 
13.80/C4 

All lat. /AH area 
Biomass per km^ 

20.3 
0.0 

n.s. 
13.9 
42.9 

8.4 
17.6 
1.7 
0.0 

n.s. 
7.4 
0.004 

22.4 
181.8 
173.9 

4.3 
18.7 
24.1 
0.3 

35.7 
54.4 
0.0 

35.4 
0.014 

28.0 
33.6 

121.2 
5.1 
0.0 

19.6 
160.9 

8.2 
n.s. 
n. s. 
24.5 
0.013 

52.7 
n. s. 
n.s. 
28.2 

306.2 
6.0 
2.9 

15.3 
n.s. 
n. s. 
11.7 
0.009 

8.3 
9.7 

104.0 
3.4 
8.3 
4.9 
1.4 
4.8 
9.4 
0.0 
6.2 

0.006 
0.030 
0.318 
0.010 
0.025 
0.004 
0.004 
0.015 
0.029 
0.000 

0.002 
n-s = not surveyed. 
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Fig. 3. Depthwise analysis of catch rate of different species 
of threadfin breams. 

Fig. 4. Length- frequency of N.japonicus in different depths. 

The percentage of male and female 
fluctuated in different depth groups (Fig. 6a). 
However, analysis of female (n = 326) gona
dal condition revealed depthwise change in 
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TABLE 6. Depth-wise annual catch rate (kg/hr of 
threadfin breams in M.V. Mat-
syajeevan(1983-1985) and R. V. 
Cadalmin III (1981-1985) 

Depth (m) M. V Matsyajeevan R.V. Cadalmin HI 

6-10 
11-20 
21-30 
3140 
41-50 
51-60 
61-70 
71-80 
81-90 

91-100 
101-110 
111-120 
121-130 
131-140 
141-150 
151-160 
161-170 
171-180 
181-190 
191-200 
201-210 
211-220 

n.s. = not surveyed. 

n.s. 
0.0 
0.0 
2.2 
1.0 
0.9 
4.2 
0.2 
0.0 
1.0 

71.1 
0.6 
0.0 

15.3 
1.7 
4.6 
1.1 
1.3 
7.6 
0.0 
0.0 

10.4 

1.3 
0.3 
1.5 
1.0 
0.6 
2.3 
n.s 
n.s 
n.s 
n.s 
n.s 
n.s 
n.s 
n.s 
n.s 
n.s 
n.s 
n.s 
n.s 
n.s 
n.s 
n.s 

the proportion of ovaries that constituted ma
turing (stage II), mature (stages III & IV) and 
ripe (stage V & VI eggs). Whereas the 
proportion of maturing eggs decreased with 
increasing depth, the proportion of ripe eggs 
increased with increasing depth (Fig. 6b). At 
51 - 60 m depth, 33% of the females had ripe 
eggs. From this observation and that of 
Kuthalingam (1966), it appears that 
N. japonicus moves to deeper area as it 
becomes sexually mature and spawns be
yond 40 m. However, the smallest fish 
observed in the present investigation (55 mm) 
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Fig. 5. Conelation between depth and average length of 

N. jajxmicus; vertical lines indicate the range of 
values. 

and from private trawlers (40 mm; Vivekan-
dandan, personal observation) were recorded 
in very shallow waters (below 10 m). Perhaps 
the juveniles below 50 mm length, which are 
not fully recruited to the fishery, move from 
deeper waters where they are spawned, to 
the shallower area for feeding. 

Feeding 

Examination of stomach of 888 speci
mens ranging in length from 85 to 275 mm 
revealed that 46.1% of the fishes had empty 
stomach (Table 7). The remaining 479 fishes 
were used for interpretation of feeding habit 
of N. japonicus as follows: The number of 
individuals containing different food items in 
each depth group was totalled and the per
centage of representation of each food item 
was calculated and plotted in Figure 7. In the 
entire sample analysed, crustaceans were 
represented in 70.4% of the fishes. Among 
the crustaceans, prawns, squilla and crabs 
were represented in 45.0,17.0 and 5.5% of the 
specimens, respectively. Cephalopxxis (9.2%0, 
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samples in each depth. 

fish (8.4%), polychaetes (6.2%) and echino-
derms (5.7%) were the other representative 
food items. There was difference in the 
feeding habit of N. japonkus inhabiting differ
ent depths. Prawns, which were represented 
in 60.0% of the individuals in 6 -10 m depth; 
were represented in only 5.9% of the speci
mens in 51 - 60 m depth : correspondingly, 
representation of cephalopod also decreased 
from 17.5 to 5.9%. On the other hand, crabs, 
which were not represented in the stomach of 
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Fig. 7. Percentage of N. japonkus observed to contain 

various categories of prey items in different depths. 

individuals from 6 -10 m, were represented 
in 29.4% of the specimens in 51 - 60 m; cor
respondingly, fish representation also in
creased from 0.9 to 29.4%. Kuthalingam 
(1966) also recorded high percentage of 
prawns (40 - 50%) Metapenaeus dobsoni and 
Parapenaeopsis stylifera in the stomach of N. 
japonkus in shallow waters (10 - 30 m) off 
Vizhinjam and high percentage of fish re
mains (35 - 65%) in specimens from deeper 
waters (30 - 50 m). One of the following two 
reasons may influence N. japonkus inhabiting 
shallow waters to feed mostly on prawns and 
those in deeper waters to feed mostly on 
crabs and fishes : i) As abundance of prawn 
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TABLE 7. N. japonicus: Number of specimens in different stomach conditions; figures in parentheses are 
percentage in each depth group 

Stomach 

condition 

Empty 

1/2 full 

Full 

Gorged 

Total 

6-10 

54 
(42.5) 

31 
(24.4) 

30 
(23.6) 

12 
(9.4) 

127 

11-20 

110 
(42.3) 

78 
(30.0) 

59 
(22.7) 

13 
(5.0) 

260 

21-30 

78 
(30.6) 

75 
(29.4) 

97 
(38.0) 

5 
(2.0) 

255 

Depth (m) 

3M0 

56 
(53.3) 

29 
(27.6) 

20 
(19.1) 

0 
(0.0) 

105 

41-50 

66 
(93.0) 

4 
(5.6) 

0 
(0.0) 

1 
(1.4) 

71 

51-60 

45 
(64.3) 

14 
(20.0) 

11 
(15.7) 

0 
(0.0) 

70 

Total 

409 
(46.1) 

231 
(26.0) 

217 
(24.4) 

31 
(3.5) 

888 

is less in waters more than 30 m depth (Anon., 
1981), N. japonicus inhabiting more than 30 m 
depth has only limited opportunity of en
countering prawns, ii) Larger N. japonicus 
inhabits deeper waters and it is possible that 
the fish changes the feeding habit from prawn 
to crab/fish as it grows. 
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