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INFLUENCE OF SOME BOTTOM WATER OCEANOGRAPHIC FEATURES ON
DEMERSAL FISH CATCHES IN THE ARABIAN SEA OFF MANJESWAR*

D. E. Narsanimr, T. V, RAMANA AND M. P, M. Reppy
Unlversity of Agricuitural Seiences, College of Fisheries, Mangalore 575002

ABSTRACT

in order (o understand the possible reasons for
obtained by experimental bottom trawling at 20 |

the monthwise fluctuations of demersal fish caiches
n depth in the Arabian Seq off Manjeswar, certain

oceanogeaphic features from botiom waters such as temperature, salinity, dissolved oxygen and water
currents have been correlated with the fuctuation of the demersal fish catchas in the area.

Throughout the period of investigation, the trawl catch obtained when the trawling was performed
against the bottom water current was more than the trawl catch obtained when the trawl net was
operated along with or across the current. This was attributed to the increased trawling efficiency

based on the knowledge of the botiom water current,
between bottom water temperature and trawl catch d
6% kg during March coingided with the highest bot

A& significant, direct, positive corvelation occurred
uring the study period, The highest trawl catch of

tom water temperature of 29.2°C and the lowest

catch of 7.5kg during September colncided with the lowes; temperature of 25.9°C, There was a direct
correlation between trawl catch and bottom water salinity for all the months except during April and
May, Romarkably lower caiches were obtained during May and September which coincided with

ihe fowest oxygen valuss of 3.78 and 3.45 mi/l d

INTRODpUCTHION
MARINE enviconment is dyngmic. Due to
numerous forms of interaction beiween sea
and air, between sea surface and bottom and
between sea and coast, monthiy, scasonal and
regional variations oocur in the oceanographic
conditions. Fluctuations in Physical, chemical
and biological conditions of the ocean cause
variations in the intensities of fisherics, The
kaowledge of both the behaviour of fish and
the gear performance in relation to current
speed and direction js required to obtain
optimum performance from towed fishing gear
(Saila and Flowers, 1969). For opzrating the
nets and improvingthe fish caiches, it is esgential
for fishermen 10 be gware of the direction of
movement of water ut fishing depths. In the
Present investigation, an altempt has been made
* Presented at the 'Sym&aesium on Tropical Maring

Living Resources * heid Marine Biofogical Assoe
ciat'ilolﬁ of India at Cogl{in from January llzi-]G, 1988,

uring these months respectively,

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

The authors arc gratcful to Prof. H. P. C,
Shetty, Director of Instruciion for facilities
and encouragement, Two of the juthors
(DEN and TVR} are hankfu] (o the Indian
Council of Agricultural Research for providing
Fellowships during the tenure of which this
work was carried oul,

MATERIAL AND MeTHoDS
Lavestigations on bottom water oceany-
graphic factors and cxperimental  botiom
trawling were conducted in the Arabian Sea
of Manjeswar at monthly intervals from
Janvary to May and from September to
December 1984 using the fishing vesse! M. F. V,



BOTTOM WATER QCEANOGRAPHY AND DEMERSAL FISHERIES

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 Manj:swar and the other off
Yom:swar. Four stations were selected along
each section, first station at 20 m depth (SM 1,
MJ 1), second station at 30 m d pth (SM2
MJ2), third station at 40 m depth (SM 3, M1 3)
and fourth station at 50 m depth (SM 4, MJ4)
respectively (Fig. 1). Al the observations were
made when the boat was anchored, The direc-
tion and speed of the bottom waler currents
(0.5 m above the bottom) were measured at
all the stations with a *Lynx’ direct reading
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First trawling was done from Someswar to
Manjeswar and the second was done.from
Manjeswar to Someswar. The total weight
ofthe trawl catch of'cach haul was immediately
recorded. Details of fishing vessel and ﬂshmg
gear used for the mvesngatlons are gwen in
Table 1.

TARLE 1a. Parriculars of the fishing vessel

Name of the vessel M.EV, DOLPHIN
LOA, 13,26 m (43'5")
Tonnage 18.5
H.P, . 88.102
Trawling speed (knots) 1.5.2.0

5

Crew

1758

17745

170

1
GLRALR R. NATURAL SCALE
R 150,000

Fig. 1.

and direction finding current meter. Boitom
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 botile. The samples
were later analysed for the dissolved oxygen
conter:t in the laboratory (Strickland and
Parsons, 1972).  Simultancously with the
oceanographic  observations  experimentaj
bottom trawling was carricd out twice at
20 m depth for demersal fish catch. The
duration of cach trawling was 30 minutes.

h
i 45"

_E!W* #nu’

Locations of sampling stations.

Tabik 1 b, Specﬁ'caﬁom of the fishing gear (Trawl net)

Name of the gear 39.2 Four seam bottom

trawl
Type . Outer trawl
Foot rope length (m) - - 392

Cod and mesh size qum) .. 30

RESULTS AND Discusston

Bottom water currents
S In 1.he area of mv»stlgatlon the hottom

water current during: January Was generally
directed between north-north-west and forth
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north-east and cast (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
QOctober 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 beotiom
currents in December was Tbetween wesi-
northwest and northeast. Gouveia and
Varadachari (1979) found that the bottom
currents were flowing approximately parailel
to the coast of Mangalore, upto a depth of
12 m in the sea. Bottom currents were genc-
rally high during January and showed a
decrease in February and March, botiom
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.

Nov, Dec.
Di sp DI Sp

Apr. May Sep. Oct.
Sp Di Sp Di Sp Di S5p Di Sp

Mar.

Temperature {

Feb,

The bottom water itemperaiure 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 ez o/, (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
Manjeswar 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

Jan,

TaBLe 2. Bottom water currents at different stations locured along Sections 1 and 11 off Manjeswar and Someswar in the Arabign Sea during 1984
Station

I Section

35 010
324 0.1
0.10

oG 0.10
310 0.30
208 0.20
42 010

152
h

-

. 330 010

25

0,20

3¢ 0.20
60 019
65 0720

s 0.

326 025

75 020
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.20
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183 010
235 020
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200 020

202 020
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194 020
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142 020

168 0.20
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5

C.25
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166 0.30
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180 0.2¢
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0,30

168 0.2
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212 0.25
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220 0,20
g 0.10

0025 213 620
24 0,20

238 0,05

268 010

235 010 206 0.20
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0,05
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24]

0.10
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38 0,075 242 005
e 010

64 010 244 010

32 010

32
22

320 010

294 010

0,20

0,173
0.15

0.25
8 010

18 0.15
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358 0.25

350 0.30

357
352
12

-
an

MJ 1
M1 3
M1 4
SM 1
SM 2
SM 3
SM 4

I
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TanLe 3. Monhiy vaviation of sea bottons water temperatire (°C) at different stations along sections 1

and I in the fishing grounds off Manjeswar during 1984

Section Station Jan, Feb. Mar. Apr. May  Sep. Oct. WNov,  Dec,

I MJ 1 284 286 293 287 213 260 263 284 283

MJ 2 286 288 280 286 267 252 261 292 286

M] 3 28,7 287 281 280 265 240 258 287 287

MJ 4 235 286 278 270 259 232 249 288 288

n SM§ 281 285 290 288 275 258 264 286 282

SM 2 282 283 286 283 270 253 255 285 287

SM 3 280 284 284 280 266 241 250 284 290

SM4 284 283 280 1 260 238 251 287 490

March and November respectively. The cooling effect of the southwest monsoon and

sccondary maximum temperature for deep
water stations {f.e. 30, 40 and 50 m depth
stations) was in February-March., The primary
minimum was in September while the secondary
minimum was in December-January.

As stated by Sverdrup ez al, (1942), at sub-
surface depths the variation of temperature
depends upon the variation of the amount of
heat that is directly absorbed at differeat
depths, the effect of heat conduction, variation
in currents related 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

also to the effect of upwelling along this part of
the coast. The maximum annual variation of
bottom temperature was 3.6°C at the 50 m
depth station and the minimum range was
3.3°C at the 20 m depth station int the sea off
Manjeswar,

Salinity

A double oscillation for bottom water
salinity was obsetved for all the stations during
thé one year period (Table 4). The primary
and secondary maxima of salinity were during
April-May and October-November respectively.
Sankaranarayanen and Qasim (1969) and
Suresh ef al. (1978) also observed a double

TABLE 4. Monthly distribution of botiom water salinity (%) of different stations located along secrions I

and 11 In the fishing grounds off Manjeswar duting 1984

s Section Station  Jan,  Feb. Mar. Apr. May Sep. Oct. Nov. Dec
1 M)l 32.8 KEN 353 3538 35.8. 4.1 34,5 34.8 334

MJ 2 333 4.0 35.5 36.2 360 34.0 34.8 3.8 33.6

Mr 3 KEX 34.2 357 36,3 36,0 34.7 350 351 3.1

MJ 4 339 34,2 35.8 365 362 349 352 35.2 342

1] SM 1 2.9 338 352 35.7 359 336 34.4 347 33.4

SM 2 332 g 35.6 359 36.1 33.7 34.7 34,8 33,6

SM 3 334 4.3 35,7 360 6,1 M1 349 35.0 34.0

. SM 4 35 M43 358 361 363 36 350 351 341

= r ——
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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% at the 20 m depth station and
minimum annual variation was 2.8%; at the
50 m depth station in the sea of Manjeswar.

D. E. NATHANIEL AND OTHERS

Currents and demersal fish catehes _

To find out the possible inflnence of bo:tom
water currents on demersal fish catches in the
present study, the average of the two boitom

water current readings (direction only) at

20 m depth pertaining to Manjeswar and

Taste S. Monthly distribution of bottom water dissolved oxygen (mill} at different stations located along
the sections T and 11 in the fishing grounds off Manjeswar diring 1984

Section Station Jan, Feb, Mar.  Apr. May Sep. Oct, Nov. Dec,
1 M1 1 4,82 4.68 4,25 428 3.83 356 434 448 48
M) 2 285 457 415 417 347 3,19 408 444 465
MI 3 445 459 415 402 335 305 413 445 462
M1 4 449 439 415 346 312 296 418 445 457
n SM 1 463 443 42 4157 374 335 423 444 495
SM 2 458 443 438 417 353 309 422 446 474
CSM 3 449 425 415 396 328 322 449 467 485
SM 4 469 415 392 369 306 222 403 455 475
Dissolved oxygen Someswar sections was taken as the direction

The maximum dissolved oxygen content
for bottom water was found during
December-Tanuary for all the stations in the
fsea off Manjeswar (Table 5). Comparatively
low values of dissolved oxygen were observed
during May, S:ptember recorded the fowest
valne dissolved oxygen throughout the area

of study. One of the probable causes for
reduction in oxygen during this month was
perhaps the upwclling process prevailing at
this time along with part of the southwest
coast. Inthe presentinvestigation, a unimodal
oscillation for dissolved oxygen was recorded.

As Broudsl 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 annua! variation of dissolvcd oxygen
observed during the present study was 2.53
mi/l at the 50 m d pth station and the lowest
annual fluctuation was 1.27 mi/l at the 20 m
depth station,

at the fishing depth. Fig, 2 shows the direotion
oftrawl 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 towad agamst. the

current was lugher than when it “Was towcd
across the current. S

Incid-ntally, the catch obtained in this
month was the highest during the period of
investigation. Even though the trawl catch
obtaincd was more when the net was towed
against the current than when it was towed
with the current. The incregse 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 g
useful information to the fishermen and helps
to avoid indiscriminate op.ration of the trawl
net, thus saving the fishing -time and effort,
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AVERAGE
CATCH

JAN & K6 57 7-5KG
ree 8 x \55 % .0k
M.AB {ﬂ w6 axs 650K
: APR ? “&7 SO KB 55016
MAY ?mm SY 15 KG 7. 546
SEP ’% % 5 KG 2 5KG
ocrT imm % 1UKG 7-DKG
O e D e
pec \@ 25KG BKG 30-OKG

= DIRECTION OF TRAWL
€~ DIRECTION OF BOTTOM WATER CURRENT

Fig. 2. Direction of frawling an:d hottom currenis
with trawl catches,

Thé_study also showed the necessity of having
a clear knowledge of the currents for successful
trawling operations in the sea,

bﬂaer oceanographic features and demersal
Jish catches

To investigate the possibility of relationship
l,f any, between oceanographic factors like sea
water temperature, salinity and dissolved
oxygen and demersal fish catches, the tempe-
rature,’ salinity and dissolved oxygen values
from bottom water of cight stations observed
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in the area 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 observatlons,
the-lowest bottom water temperature recorded
was 25.9° 0 during September and accordingly
the lowest trawl catch of 7.5 kg (average)
was observed in the same month. After
registering the lowcst catch in Scptember,
the trawl catch gradvally increased till
November and then a drop in fish catch was
found in December. Following similax 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 cxistence of a
positive correlation between bottom water
temperature and trawl catch.

A positive correlation between tragwl catch
and bottom water temperature was reported
carlier by Benakappa 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
Javourable for fish stock is rcached. Fish

catch may decrease once the temperature value

.exceeds the opfimum value since every fish-

stock has 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 assoviated with warm
waters as indicated by Graham (1951). Simi-
larly even in the present investigation, higher
catches of 65 kg and 55 kg were associated
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with warm temperature during March (29.2°C)
and April (28.75°C), Likewise lowést catch
was obtaincd during September when the
bottom water temperature was lowest.

In the present study, there was a direct
correlation boiween 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 result in the impairment of
osmotic regulations of fish. In addition 1o the

D. E. NATHANIEL AND OTHERS

the distribution of fish. The striking featurc
of the Arabian Sea in general, and the west
coast of India in particulgr, is the presence
of sub-surface oxygen minimum layer which
starts to rise along the continental shelf due
to the seasonal start of upw.lling during the
southwest monsoon period. It is a wull 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 mljl were oblained
for these months respoctive ly, which could be
due to upwelling along this area. The preva-
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Fig, 3. Correlation betweet bydrographical parameters and trawl catches.

salt concentration, the correlations observed
raight be brought about indirect]y 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 faras the distribution offish is concerned
in general, under normal conditions in the
sea, the dissolved oxygen content does not
act as a limiting factor. However, the low
“oxygen oontent of water was found to restrict

lence of upwelling along South Kanara Coast
from May to August was indicated by Suresh
et al. (1979). Sankaranarayanan and Qasim
(1969) noticed lowest fish and prawn catches
off Qochin 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/l. In the present investigation also, strik-
ingly low trawl catch was obtained during
Scptember when there was a steep fall in
bottom water dissolved oxygen content,
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