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AflSTRACr 

In order to understand the possible reasons for the moathwisefluct.i«nn„c ^(A 
obtained by experimental bottom trawling at 20 m d e p t h t X S a n i a off M""-' ' ""'^ '''"'^' 
c«eanoeraphic features from bottom waters such as temperature sStn tv d i l f ^anjeswar certain 
currents have been correlated with the iluc.uation ofx^Z:;sTS'<£Z:tnSZr " ' ' " 

Throughout the period of investigation, the trawl catch obtainpd «,t,»« .i, . „ 
against the bottom water current was more than the Swl c S l t i „ ^ T^^^ ""^^ P '̂̂ "™ "̂ 
operated along with or across the current. This was a S S f t o l e l ^ ^ d f T ' T- "^^ 
bascdontheknowledgeofthebottomwatercurrent. A s i s n E t di LV • *'^'''"'« ^̂ '̂̂ '̂̂ y 
between bottom watertemperature and trawlcatchdurlnX^^^^^ 
65 kg during March coincided with the highest bottom'watertmSie ^tfc ITl'l'^ '' 
catch of 7.5kg during September coincided with the lowesttemperatS^nf9? -^ ' ' r ^ ' ' 
correlation between trawl catch and bottom water salinity for all fhl^^mh . ? ̂ ^^ ^ ^'^^^ 
May. Remarkably lower catches weî  obtained du ing M̂ y "n5 8^^™^ 11?"""* M*'? ^'^ 
the lowest oxygen values of 3.78 and 3.45 ml/l dt.ing L t m o l ! C S v e T ^ '" ""'* 

INTRODUCTION 

MARINE environment is dynamic. Due to 
numerous forms of interaction between sea 
and air, between sea surface and bottom and 
between sea and coast, monthly, seasonal and 
regional variations occur in the oceanographic 
conditions. Fluctuations in physical, chemical 
and biological conditions of the ocean cause 
variations in the intensities of fisheries. The 
lotowledge of both the behaviour of fish and 
the gear performance in relation to current 
speed and direction is required to obtain 
optimum performance from towed fishing gear 
(Saila and Flowers, 1969). For operating the 
nets and iraprovingthe fish catches, it is essential 
for fishermen to be aWare of the direction of 
movement of water at fishing depths. In the 
present investigation, an attempt has been made 

to find out the effect of water currents and 
some other oceanographic features at the 
bottom on demersal fish catches in the fishing 
grounds off Manjeswar in the Arabian Sea. 
Such studies have not been carried out earlier 
in the States of Kerala and Karnataka, 

The authors arc grateful to Prof. H. P. C. 
Shetty, Director of Instruclion for fticilities 
and encouragement. Two of the authors 
(DEN and TVR) are thankful to the Indian 
Council of Agricultural Research for providing 
Fellowships during the tenure of which this 
work was carried out. 

MATERIAL AND METHODS 

Investigations on bottom water oceano
graphic factors and experimental bottom 
trawling were conducted in the Arabian Sea 
of Manjeswar at monthly intervals from 
January to May and from September to 
December 1984 using the fishing vessel M. F. V. 
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Dolphin. Observations could not be made 
from June to August due to Monsoon rough 
weather conditions. The area of study 
included two sections, perpendicular to the 
coast, one off Manjeswar and the other off 
Som-'swar. Four stations were selected along 
each section, first station at 20 m depth (S M U 
MJ I), second station at 30 m d pth (SM2' 
MJ2), third station at 40 m d;pth (SM 3, MJ 3) 
and fourth station at 50 m depth (SM 4, MJ4) 
respectively (Fig. 1). All the observations were 
made when the boat was anchored. The direc
tion and speed of the bottom water currents 
(0.5 m above the bottom) were measured at 
all the stations with a ' Lynx' direct reading 

First trawling was done from Someswar to 
Manjeswar and the second was done from 
Manjeswar to Someswar. The total wfii^t 
of the trawl catch of each haul was immediawly 
recorded. Details of fishing vessel and fishing 
gear used for the investigations are given in 
Table 1. 

TABLE 1 a. Particulars of the fishing vessel 

Name of the vessel 
L.O.A. 
Tonnage 
H.P, 
Trawling speed Ooiots) 
Crew 

. M,F.V. DOLPHIN 
. 13.26 ni (43'5") 
. 18.5 
. 88-102 
. 1.5-2.0 
. 5 

GLRPUR R, NATURAL SCALE 
i ; 1,50,000 

1 2'40' 
X X-TRAWL ZONE 

Fig. 1. Locations of sampling stations. 

TS'oo' 

and direction finding current meter. Bottom 
water temperature and salinity at each station 
were recorded using a Salinity-Temperature-
Depth recorder. The bottom water samples 
for dissolved oxygen were collected using a 
Nansen reversing water bottle. The samples 
were later analysed for the dissolved oxygen 
content in the laboratory (Strickland and 
Parsons, 1972). Simultaneously with the 
oceanograPhic observations experimental 
bottom trawling was carritd out twice at 
20 ra depth for demersal fish catch. The 
duration of each trawling was 30 minutes. 

TABLE 1 b. Specifications of the fishing gear {Trawl net) 

Name of the gear . . 39.2 Four seam bottom 
trawl 

Type .. Otter trawl 
Foot rope length (m) . . 39.2 
Cod and mesh size (mm) . . 30 

RESULTS AND DISCUSSION ' 

Bottom water currents 
In the area of investigation, the bottom 

water cmrrent during January was generally 
directed between north-north-west and north 
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north-east and east (Table 2). The bottom 
current was directed between west-northwest 
and earth-north east in the month of February 
and between south-west and west during March. 
In April, bottom water currents were flowing 
between south-southwest and southwest. In 
general, the bottom current flow during May 
and September was between southeast and 
south-southwest. The bottom water currents in 
October recorded a flow between west-
southwest and south, while in the month of 
November the bottom water currents were 
directed between north-west and east-north
east. The general flow of bottom 
currents in December was between west-
northwest and northeast. Gouveia and 
Varadachari (1979) found that the bottom 
currents were flowing approximately parallel 
to the coast of Mangalore, upto a depth of 
12 m in the sea. Bottom currents were gene
rally high during January and showed a 
decrease m February and March, bottom 
water current intensities were comparatively 
higher in April and May, The strength of 
current Was high in September and moderate 
during October. In November, the current 
continued to be moderate in their intensities 
decrease in their speeds. 

Temperature I 

The bottom water temperature monthly 
values in the sea off" Manjeswar exhibited 
generally a bimodal oscillation (Table 3). 
This type of temperature variation with two 
maxima and two minima was also noticed 
for bottom waters by Suresh et al. (1978) along 
the Mangalore Coast. However, the time of 
occurrence of maxima for bottom water 
was different from that of surface water 
observed by other workers along the west 
coast. Generally, for bottom water off 
Maî jeswar the primary maximum was during 
November-December for 30, 40 and 50 m 
depth stations. For 20 m depth stations, the 
primary and secondary maxima were in 
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Ŝ  

o 
ri 
d 

s 
rj 

in 

o d 

?; 
o 
d 

o 
d 

00 

t 

on 



BOTTOM WATER OCEANOORAl'HY AND DEMERSAL FISHERIES 165 

TABLE ?. Monthly variation of sea bottom water temperature CC) at different stations along sections I 
and II in the fishing grounds offManJeswar during 1984 

Section Station Jan. Feb. Mar. Apr. May Sep. Oct. Nov. Dec. 

II 

MJ 1 
MJ 2 
MJ 3 
M J 4 

SM 1 
SM 2 
SM 3 
SM 4 

28.4 
28.6 
28.7 
23.5 

28.1 
28.2 
28.0 
28.4 

28.6 
28.8 
28.7 
28.6 

28.5 
28.3 
28.4 
28.3 

29.3 
28.0 
28.1 
27.8 

29.1 
28.6 
28.4 
28.0 

28.7 
28.6 
28.0 
27.0 

28.8 
28.3 
28.0 
27.1 

27.3 
26.7 
26.5 
25.9 

27.5 
27.1 
26.6 
26.0 

26.0 
25.2 
24.0 

23.2 

25.8 
25.3 
24.1 
23.8 

26.3 
26.1 
25.8 
24.9 

26.4 
25.5 
25.0 
25.1 

28.4 
29.2 
28.7 
28.8 

28.6 
28.5 
28.4 
28.7 

28.3 
28.6 
28.7 
28.8 

28.2 
28.7 
29.0 
29.0 

March and November respectively. The 
iecondaiy maximum temperature for deep 
water stations (te. 30, 40 and 50 m depth 
stations) was in February-March. The primary 
raanimum was in September while the secondary 
minimum was in December-January. 

As stated by Sverdrup et al. (1942), at sub-
sxttface depths the variation of temperature 
depends upon the variation of the amount of 
heat that is directly absorbed at different 
depths, the effect of heat conduction, variation 
in currents reified to lateral displacement of 
water masses and the effect of vertical motion, 
the lowest bottom water temperature recorded 
during September could be attributed to the 

cooling effect of the southwest monsoon and 
also to the effect ofupwelling along this part of 
the coast. The maximtun annual variation of 
bottom temperature was 5.6°G at the 50 m 
depth station and the minimum range was 
J.S'C at the 20 m depth station in the sea off 
Hanjeswar. 

Salinity 
A double oscillation for bottom water 

salinity was observed for all the stations during 
the one year period (Table 4). The primary 
and secondary maxima of salinity were during 
April-May and October-November respectively. 
Sankaranarayanan and Qasim (1969) and 
Suresh et al. (1978) also observed a double 

TABLE 4. Monthly tlislribution of bottom water salinity (%o) of different stations located along sections I 
and II in the fishing grounds offManjeswar during 1984 

Section 

I 

II 

Station 

MJ 1 
MJ 2 
MJ 3 
MJ 4 

SM 1 
SM 2 
SM 3 

^ SM 4 

Jan, 

32.8 
33.3 
33.6 
33.9 

32.9 
33.2 
33.4 

, .33.5.' . 

Feb. 

33.7 
34.0 
34.2 
34.2 

33.8 
33.8 
34,3 
34.3 

Mar. 

35.3 
35.5 
35.7 
35.8 

35.2 
35.6 
35.7 
35.8 

Apr, 

35,8 
36.2 
36.3 
36.5 

35.7 
35.9 
36.0 
36.1 

May 

35.8. 
36.0 
36.0 
36.2 

35.7 
36.1 
36,1 
36.3 

Sep. 

34.1 
34,0 
34.7 
34.9 

33.6 
33.7 
34,1 
34.6 

Oct. 

34.5 
34.8 
35.0 
35.2 

34.4 
34.7 
34.9 
35.1 

Nov. 

34.8 
34.8 
35.1 
35.2 

34.7 
34.8 
35.0 
35.1 

Dec, 

33.4 
33.6 
34.1 
34.2 

33.4 
33.6 
34,0 
34.1 
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oscillation for bottom water salinity for Cochin 
and Mangalore coastal waters respectively. 
The maximum annual fluctuation for salinity 
was 3.0 %o at the 20 m depth station and 
minimtmt annual variation was 2.8 %o at the 
50 m depth station in the sea of Manjeswar. 

Currents and demersal fish catches 
To find out the possible influence of boaom 

water currents on demersal fish catches in the 
present study, the average of the two bottom 
water current readings (direction only) at 
20 m depth pertaining to Manjeswar and 

TABtE 5. Monthly distribution of bottom water dissolved oxygen (mill) at different stations located along 
the sections I and II in the /hhing grounds off Manjeswar during 1984 

Section 

I 

II 

Station 

MJ 1 
MJ 2 
MJ 3 
MJ 4 

SM 1 
SM 2 
SM 3 
SM 4 

Jan. 

4.82 
4.8S 
4.45 
4.49 

4.63 
4.58 
4.49 
4.69 

Feb. 

4.68 
4.57 
4.59 
4.39 

4.43 
4.43 
4.25 
4.15 

Mar. 

4.25 
4.15 
4.15 
4.15 

4.24 
4.38 
4.15 
3.92 

Apr. 

4.28 
4.17 
4.02 
3.46 

4.15 
4.17 
3.96 
3.69 

May 

3.83 
3.47 
3.35 
3.12 

3.74 
3.53 
3.28 
3.06 

Sep. 

3.56 
3.19 
3.05 
2.96 

3.35 
3.09 
3.22 
2.22. 

Oct. 

4.34 
4.08 
4.13 
4.18 

4.23 
4.22 
4.19 
4.03 

Nov. 

4.48 
4.44 
4.45 
4.45 

4.44-
4.46 
4.67 
4.55 

Dec. 

4.83 
4.65 
4.62 
4.57 

• ..4.75 
4.74 
4.85. 
4.75 

Dissolved oxygen 
The maximum dissolved oxygen content 

for bottom water was found during 
December-January for all the stations in the 
fsea off Manjeswar (Table 5). Comparatively 
low Values of dissolved oxygen were observed 
during May. September recorded the lowest 
value dissolved oxygen throughout the area 
of study. One of the probable causes for 
reduction in oxygen during this month was 
perhaps the upwclljng process prevailing at 
this time along with part of the southwest 
coast. In the present investigation, a unimodal 
oscillation for dissolved oxygen was recorded. 

As Broud^l and Page (1955) opened low 
values of dissolv d oxygen for the bottom 
waters could possibly be due to slow diffusion 
and rapid oxidation by the bottom sediments, 
the highest annual variation ofdissolvcd oxygen 
observed during the present study was 2.53 
ml/1 at the 50 m d pth station and the lowest 
amiual fluctuation was 1.27 ml/1 at the 20 m 
depth station. 

Someswar sections was taken as the direction 
at the fishing depth. Fig. 2 shows the direction 
of trawl and current direction with trawl catch 
at 20 m depth for all the months of investiga
tion. Even during March, when the current 
direction was west-southwest, the catch 
obtained when the net was towed against the 
current was higher than when it was towed 
across the current. 

Incidntally, the catch obtained in this 
month Was the highest during the period of 
investigation. Even though the trawl catch 
obtained was more when the net was towed 
against the current than when it was towed 
with the current. The increase in trawl catch 
when the trawling was p'-rform- d against the 
bottom water current could be due to the 
possible increase in the opening of the bottom 
trawl thus increasing the catching efficiency 
of the trawl net. This observation provides a 
useful information to the fishermen and hî lps 
to avoid indiscriminate operation of the trawl 
net, thus saving the fishing time and efFort, 
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JAN 

FEB 

4 "'' \ 25KG rt 30143 

AVERAGE 
CATCH 

27 5 KG 

^ ^ 30 KO <7 42KG 

MAR 

APR 

MAY 

SEP 

OCT 

NOV 

DEC 

60 KG 

y 60KG Jb 50 KG 

^ 2 0 K G ^ 15 KG 

Y 10KG ¥ 5 KG 

^ ?OKG % WKG 

^ 30KG \ ^ 35KG 

^ i 25KG ^ 3SKG 

36 0K5 

650K6 

550M3 

17-5KG 

7 SM 

17 OKG 

3? 5KG 

30 OKG 

<J=3 DIRECTION OF TRAWL 

« — DIRECTION OF BOTTOM WATER CURRENT 

Fig. 2. Direction of trawling and bottom currents 
with trawl catches. 

The Study also showed the necessity of having 
a clear knowledge of the currents for successful 
trawling operations in the sea. 

Other oceanographic features and demersal 
fish catches 

To investigate the possibility of relationship 
ifany, between oceanographic factors like sea 
Tjvater temperature, salinity and dissolved 
0xy|en and demersal fish catches, the tempe
rature, salinity and dissolved oxygen valws 
fronj bottom water of eight stations observed 

ill the ajrea of study during each month were 
averaged and plotted against the total fish 
catch obtained at the 20 m depth zone (Fig. 3). 
Bottom temperature appeared to have played 
a significant role in the distribution of fishes 
both directly and indirectly. From January 
till March, the fish catch increased signifi
cantly. This situation very well coincided 
with the increase in bottom water temperature 
declined during the months of April and May 
and accordingly the fish catch also decreased 
in April and May. As per the observations, 
the lowest bottom water temperature recorded 
was 25.9° O during iSeptember and accordingly 
the lowest trawl catch of 7.5 kg (average) 
was observed in the same month. After 
registering the lowest catch in September, 
the trawl catch gradually increased till 
November and then a drop in fish catch was 
found in December. Following similar pattern, 
the bottom water temperature also increased 
from September till November and then a 
drop was noticed in December. Hence the 
present study revealed the existence of a 
positive correlation between bottom water 
temperature and trawl catch. 

A positive correlation between trawl catch 
and bottom water temperature was reported 
earlier by Benafcappa et al. (1979) and 
Maddikery (1981) along the different regions 
of the South Kanara Coast. However, such 
a type of correlation could be expected to 
hold good only till the optimum temperature 
.favourable for fish stock is reached. Fish 
catch may decrease once the temperature value 
exceeds the optimum value since every fish-
stock Jias its own preferential temperature 
optimum. Huntsman (1958) observed lowest 
catches of herring in the coldest months and 
highest catches during summer months. In 
general Ocd fishery was associated with warm 
waters as indicated by Graham (1951). Simi
larly even in th?:present investigation, higher 
catches of 65 kg and 55 kg were associated 
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with warm temperature during March (29.2'^) 
and April (28.75''C). Likewise lowest catch 
was obtained during September when the 
bottom water temperature was lowest. 

In the present study, there was a direct 
correlation between trawl catch and bottom 
water salinity for all the months except during 
April and May, which showed an inverse 
relationship. Jayaraj (1982) reported an inverse 
relationship between salinity and trawl catch 
during May and December. The fluctuations 
in salinity might resuh in the impairment of 
osmotic regulations of fi^. In addition to the 

the distribution of fish. The striking feature 
of the Arabian Sea in general, and the west 
coast of India in particular, is the presence 
of sub-surface oxygen minimum layer which 
starts to rise along the continental shelf due 
to the seasonal start of upwdling during the 
southwest monsoon period. It is a WLU known 
fact that this phenomenon has a direct influence 
on the distribution of fish. In the present 
study also, remarkably lower catches were 
obtained during May and September. Lowest 
oxygen of 3.78 and 3.45 ml/1 were obtained 
for these months rtsptctivdy, which could be 
due to upwcUing along this area. The preva-
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salt concentration, the correlations observed 
mi^ t be brought about indirectly by the advec-
tive effects of various factors such as dissolved 
oxygen, density of water and ionic composition 
of water (Holliday, 1971). Salinity appeared 
to have a decisive bearing on the demersal 
fishes, especially during their early life stages. 

As far as the distribution offish is concerned 
in general, imder normal conditions in the 
sea, the dissolved oxygen content does not 
act as a limiting factor. However, the low 
oxygen content of water was found to restrict 

lence of upwelling along South Kanara Ooasi 
from May to August was indicated by Suresh 
et al. (1979). Sankaranarayanan and Qasim 
(1969) noticed lowest fish and prawn catches 
off Cochin coinciding with minimum Values 
of temperature and oxygen near the bottom. 
Jayaraj (1982) observed significantly lower 
trawl catch during September when the bottom 
waters recorded a minimum oxygen of 7.65 
ml/I. In the present investigation also, strik
ingly low trawl catch was obtained during 
September when there was a steep fall in 
bottom water dissolved oxygen content. 
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