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Evaluation of Stern Trawler Operation in the Wadge Bank 

for Economic Exploitation of its 

Demersal Fish Resources

N. L. R, M t j n a s in g h e *

Introduction
The Ceylon Fisheries Corporation operates five stern trawlers, namely, the “Gandara”, 

“Beruwala”, “Pesalai”, “Meegamuwa” and “Myliddy”. They are 238 ton trawlers which are similar 
in specifications. These trawlers can remain out of port for a maximum of twenty days. They do 
not have freezing facilities on board, the fish being stored on ice in a refrigerated fish hold. Under 
tropical conditions dressed fish can remain in good condition in the holds on ice for a maximum period of 
twelve days (Gunasekara & Lantz 1955). Accordingly, these trawlers can be economically operated 
only in fishing grounds with a fairly high productivity and in close proximity to a fishing port, thus 
enabling them to utilize the greater part of their time out of port in fishing. The Wadge Bank which 
is about 15 hours steaming from Colombo is one such fishing ground.

The records of the exploitation of demersal fish resources by trawlers during the past two 
decades indicated a decline in productivity and uneconomical fishing operations. The possible 
reasonsfor the decline can be deduced by analysis of the fishing records of trawlers that have fished in 
the banks. Such an analysis can also provide a basis for planned management in the exploitation 
of demersal stocks of fish. This paper attempts to provide such a basis for the Wadge Bank.

Annual Productivity
The term productivity is taken to mean the quantity and rate at which this quantity of fish 

is taken from the bank by commercial fishing trawlers.

The year for the purpose of this study is from November to October of the following year. 
This is considered appropriate as fish catches are influenced by the two monsoons, one from November 
to April and the other from May to October (Sivalingam 1966).

In the years prior to 1965-66 the fishing effort with two trawlers was comparatively moderate, 
except in the years 1960-61, 62-63 and 63-64 when the effort was very low (Table I), mainly due
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1 0 0 EVALUATION OF WADGE BANK RESOURCES

to one of the trawlers being tied up for part of the time. However, it will be seen from Table I that 
in 1963— 64 the catch per unit effort remained high.

FIG! REGRESSION LINE RELATIVE TO CORRELATION BETWEEN CATCH.
AND EFFORT 1956 TO 1969 (---- Total C atch ;-------Big Fish Calth)

IN WADGE BANK

From 1966 onwards there was heavy fishing in the banks with six trawlers operating from 
Colombo. This increased fishing pressure produced the highest catch in the year 1966— 66 although 
the catch per unit effort was lower than in the previous years. (Fig. 1 and Table I). However, with 
this same fleet of trawlers, a further increase in effort in the following year 1966— 67 did not bring 
about the desired result. Production dropped by 12.4% and the catch per unit effort which had 
shown a downward trend reached a new low in that year. A  reduced effort in 1967— 68 brought 
about a drop in production by 38% below that of the preceding year, but the signs of recovery were 
apparent, the catch per unit effort showing an upward trend (Table I). In 1968— 69 production 
increased by 41 %. This was achieved with only a l l  %increase over the effort of the preceding year, 
and recovery of the fishery was almost complete as shown by the catch per unit effort (Table I).

> © .2 -  REGRESSION LINE RELATIVE TO CORRELATION' BETWEEN CATCH AND
EFFORT IN WAOGE BANK .I9M. TO t---- UpMMI IWO.
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Seasonal Productivity
Two distinct levels of productivity are discernible from a study of Table I. The lower level is 

during the period of the North East monsoon (November to April— Fig. 2), and the higher level is 
during the South West monsoon (May to October— Fig. 3). The higher productivity during the 
South West monsoon is chiefly due to the availability of more fish for capture, brought about by the 
influx of some migrant groups of fish (Table II), which are generally not found in abundance at other 
times of the year. (Sivalingam & Medcof 1957).

FIG. 3 REGRESSION LIME RELATIVE TO CORRELATION BETWEEN CATCH
AND EFFORT IN WA0GE BANK 1957 TO 1969 { -----  Upper Itaft

- - Lower limit)

(a) November to April
Fig. 2 shows the regression curve relative to the correlation between catch and effort for this 

period. An increase in effort in 1966— 67 did result in a small increase in production over 1965— 66. 
An additional effort of 3172 hours producing 82,936 lbs. more fish (a rate of 26 lbs. per hour). The 
trend in subsequent years was similar to that shown in Fig. 1.

There was a rapid increase in fishing pressure in February to April 1966 due to the introduction 
of two new stern trawlers “Beruwala” and “Pesalai” making a total of four trawlers. An increased 

effort during the same period in 1967 saw a drop in the catch (Fig. 4B).

This was followed by low catches in November to January 1967— 68 (Fig. 4A &  Table I) and 

February to April 1968 (Fig. 4B & Table I). The cateh per unit effort in respect of the “Resident’' 
groups of fish for the same period was the lowest (Table II).
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104 EVALUATION OF WADGE BANK KESOTTRCES

One other aspect brought out by this analysis is that from November to April a larger percentage 
of the catch is taken at night (Table III). A  probable explanation is that the greater percentage of 
fish of the "Resident” group is concentrated at or near the bottom at night than during the day.

TABLE III

Seasonal Variation in the Proportion of Day and Night Catehes in the Wadge Bank

I
Period

%  of C atch

D ay | N igh t

N  ovem ber—-J  au u ary 47 53

Fe b ruary—A pril 45 55

N ovem ber— April 46 54

May— J  u ly 57 43

A ugust— October 58 42

May— O ctober 58 42

(6) May to October
Fig. 3 shows the regression curve for the correlation between catch and effort for this period. 

An almost equal effort in 1967 to that of 1966 produced a smaller catch in that year (Table I), the 
trend being similar in subsequent years to that in Fig. 1. This period too has been broken up into 
two quarters, May to July and August to October. Here too there are two levels of productivity, the 
second quarter being generally more productive than the first. A  comparision of Figs. 4C and D 
shows this very clearly.

A  further increase in fishing pressure in August to October 1966 took place with the introduction 
of two more stern trawlers "Meegamuwa” and “Myliddy” (Six trawlers in all were in operation). An 
increase in effort in May to July 1967 showed a drop in the catch (Fig. 4C). Low catches were recorded 
for the period August to October 1967 (Fig. 4D & Table I ) . From May to July 1968 (Fig. 4C & Table I) 
catches began improving not withstanding reduced pressure (only 4 trawlers were fishing the bank). 
This is reflected in the catch per unit effort in respect of both ‘‘Resident” and "Migrant” groups of 
fish for the same period (Table II).

During this period May to October a larger percentage of the catch is taken during the day 
(Table III). A  probable explanation is that most of the “migrant” groups of fish present in the fishing 
grounds move away from at or near the bottom at night

Decline in Productivity alter 1967
It was indicated above that an increase in effort in 1967 over that of the previous year did not 

result in a proportionate increase in the catch- The catch fell well below that of the previous year. 
A  reduction in the effort brought about a marked impi ovement in the catch per unit effort in 1968— 69.
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The recovery in productivity,commenced in May— October 1968. (Table 1 & Fig. 3). The extent 
to which the “Big Fish” group (note in Table II ) influenced the total catch from the bank is shown 
in Fig. 1. There appears to be a remarkable similarity in production trend as shown by the curves 
for total catch and “Big Fish” catch. This is even more striking in the years 1965— 66 to 1968— 69.

The only other group that showed a similar trend in catch rate as “Big Fish” was the “Skates” . 
The catch rate for all other major groups showed a gradual decline (Table II).

A  few inferences may ,be drawn from this result; viz., the combined fishing and natural mortality 
rate exceeded the rate of recruitment of the species comprising the catch in the years 1965— 66 and 
19g6— 67, or less fish were available for capture possibly brought about by a change in the ecosystem 
due to continuous breaking up of the sea bottom by the trawl, or a drop in efficiency of the stern 
trawlers. In the absence of conclusive evidence for the first inference, except a decline in productivity 
despite an increased effort in 1966— 67, the second or third could be the main cause for a decline in 
productivity. A  more detailed study of the physical and biological characteristics of the fishing 
grounds will be necessary to establish the second alternative. It may not seem inappropriate to 
assume the third as the main cause for a decline in productivity. Failure to catch the more active ■ 
and pelagic groups such as the “Paraw” and Parati” (Carangids) in sufficiently large numbers although 
they were in the fishing grounds as shown in Table II, seems to indicate a drop in efficiency of the 
stern trawlers.

Unit of Production
The smallest economic unit of production for all practical purposes is the fishing day. I f  the 

average catch per day during a fishing trip exceeds the cost of production, the fishing operation wil} 
be a profitable one. It follows, there fore, that the duration of a fishing trip is of economic important 
because the production trend could be of three types-increasing, decreeasing and steady.

Fig . 5 P roduction  tren d  du ring  P esa la i’s voyage No. 1 F rom  22.3.66 to  5.4.66

i & J ^ . 4 f  5 i io H l i - i$ i b ~ It o

n $ . G  PRODUCTION TREND DUfifNS 8ERUWALA'*-VOYASr H t  *7 PROM ' 
21. It « 7  TO- t0 . lfc-8?
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The fishing records for the years 1966 to 1969 have been examined for this porpose. The 
results showed that the duration of a fishing trip varied between a minimum of 3 days and a maximum 
of 19 days. The production trend for fishing trips of 13, 17, 15 and 10 days duration are presented in 
Figs. 5, 6 7 and 8 respectively and Table IV. The cost of production at source in terms of fish has 
been assumed to be approximately 4000 lbs. (Appendix) per day to show the day to day contrast 
between it and production.

Fie.7 PRODUCTION TREND DWRIN6 QANDARA-’S VOYAOE tot.5 FRO* I CL 5 69 TO 28.5- 69

to o

90 

80 

70 5c
o

60 5 
o
JZ

50 “  
at at 

<10 ->

3 0  “  z 
o

20 £  u
,0  |  E

FIG. 8 PRODUCTION TREND DURING M£EGAMuY,A'S 
VOYAGE N«.I4 FROM 1 6 .9 .6 7  TO 2 9 .9 .6 7

In this context Fig. 5 shows the trend to be steady. This is evident from the catch per day 
curve. However, the average catch per day fell by 239 lbs. below the 10th day average. (Table IV ). 
Fig. 6 shows the trend to be decreasing and the trip to be more and more uneconomical following every 
additional day’s fishing. Fig. 7 shows the trend to be decreasing and the trip to be profitable due to 
the very high average achieved at the commencement of fishing. However, the average catch for the 
last five days fell by 500 lbs. below the average achieved on the 10th day (Table IV ). Fig. 8 shows 
the production trend to be increasing right up to the 10th day and the trip to be profitable.
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TABLE V

EVALUATION OF WADGE BANK RESOURCES

Showing Seasonal Variation and Distribution of Catch per hour in Wadge Bank

j F  M A
1

M j J A S
1

O N D

Area O-T
25-3(

O-T
25-30

i O-T
! 19-24

O-T
13-18

I-N
19-2"

I-N
13-18

I -N
25—3

O-T
13-18

I-N
13-1

O-T
13-18

I-N  
25—3(

O-T
25-30

C.P.H. 291 331 433 575 755 725 684 1340 823 763 404 401

Area C-H
25-3C

I-N
19-24

O-T
25-3(1

I-N
7-12

I-N  
13—If

O-T
25-30

O-T
13-16

O-T
7-12

O-T O-T 
19-24 19-24

C-H
25-3(

I-N
25-30

C.P.H. 291 326 399 398 740 640 662 1135 668 667 399 381

Area C-H
7-12

I-N
25-30

I-N
25-30

C-H
13-18

C-H
13-16

I-N
25-30

O-T
7-12

I-N
13-18

O-T
13-16

I-N
13-18

O-T
25-3C

C-H
13-18

3C.P.H. 270 301 342 389 419 606 627 888 616 631 380 349

Area 0 -  T
1-  6

C-H
19-24

I-N
19-24

O-T
19-24

I-N-
25-30

O-T
13-18

I-N
13-18

I-N
19-24

C-H
7-12

O-T
7-12

041
13-18

I-N
13-18

C.P.H. 264 298 322 386 414 589 615 756 598 616 353 332

Area I-N
25-30

O-T
7-12

C-H
25-30

I-N  
1-  6

C-H
19-24

I-N
19-24

O-T
19-24

O-T
19-24

I-N 
j 19-24

I-N
19-24

C-H
19-24

I-N
19-24

5C.P.H. 261 259 276 368 371 558 587 705 558 563 327 329

Area O-T
7-12

I-N
13-18

I-N
13-18

O-T
7-12

O-T
19-24

O-T
19-24

I-N
19-24

C-H
25-30

I-N
25-30

0 -  T
1-  6

C-H
13-18

I-N
7-12

C.P.H. 255 248 259 350 354 543 539 664 514 559 307 317

Area

7

I-N  
1-  6

O-T
19-24

C-H
19-24

I-N
25-30

O-T
13-18

C-H
13-18

C-H
13-18

O-T
25-30

C-H
25-30

C-H 
1-  6

C-H
7-12

0 -  T
1-  6

C.P.H. 231 224 220 343 312 487 517 559 509 541 297 310

Area

8 —  
C.P.H.

O-T
19-24

C-H
13-18

I-N  
1-  6

C-H
19-24

I-N
7-12

O-T
7-12

I-N  
1-  6

I-N
25-30

C-H
13-18

I-N
25-30

I-N
19-24

I-N
1-  6

231 196 179 340 308 339 504 523 476 513 297 307

Area

o

C-H
13-18

0 -  T
1-  6

C-H
13-18

I-N '
13-18

O-T
25-30

C-H
19-24

C-H
25-30

C-H
19-24

I-N 
1-  6

O-T
25-30

I-N
13-18

C-H
19-24

C.P.H. 228 192 178 334 276 333 491 521 469 505 285 287

Area

10

I-N
7-12

C-H
25-30

I-N
7-12

I-N
19-24

I-N  
1-  6

I-N
7-12

O-T
25-30

I-N  
1-  6

C-H 
1-  6

C-H
7-12

I-N  
1-  6

O-T
7-12

C.P.H. 224 188 174 313 270 262 462 469 456 483 282 282

Area

11

I-N
19-24

I-N  
1-  6

C-H
7-12

C-H
25-30

C-H
25-30

I-N
7-12

C-H
13-18

I-N
7-12

C-H
19-24

I-N
7-12

C-H
7-12

C.P.H. 208 187 155 311 220 456 446 444 467 279 226

Area

12

C-H
19-24

I-N
7-12

O-T
25-30

O-T
7-12

C-H
19-24

I-N
7-12

C-H
19-24

I-N
7-12

O-T
19-24

C-H 
1-  6

”c .P .H . 208 186 306 160 420 433 436 406 260 222

Area 

13

I-N
13-18

C-H 
1-  6

C-H
7-12

C-H
7-12

O-T
25-30

C-H
13-18

0 -  T
1-  6

C.P.H. 197 168 297 335 423 397 255

Area O-T
13-18

C-H
7-12 1 C-H 

1-  6
0 -  T
1-  6

C-H
25-30

O-T
7-12

*
C.P.H. 161 162 j 236 325 385 229

A t !Area j j : O-T 
1-  6

i1 I-N  
1-  6

C-H
1 - 6

ac ;p .H . 1 1 1 226 332 208 ' :
— ------------------r  :  . v  " r
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Planned Production
The results from the present analysis provide the guide lines for proper management and 

economical exploitation of the Wadge Bank’s demersal fish resources based on a more realistic dis
tribution of effort and assessment of anticipated production.

The seasonal variation in the catch rate (catch per hour) for different areas in the Wadge 
Bank (Munasinghe 1969) has been arrived at from an analysis of productivity for these different 
areas during a five year period, 1958, 1959, and 1966 to 1968. The average catch per hour for each 
area for each month in order of magnitude is set out in Table V. The catch per hour shown in Table V I

TABLE VI

Showing Anticipated Production based on the Seasonal Variation in Catch rate and 
Economical effort for the same period

M onth
Ave. Catch per 
hour {in  lbs.)*

Tota l Effort 
in  hours'f Anticipated Production

N ovem ber ' 317 720 228,240
D ecem ber 329 720 236,880
Ja n u a ry 275 560 154,000

2,000 619,120

F eb ru ary 303 700 212,100
M arch 338 900 304,200
A pril 362 900 325,800

- 2,500 842,100

M ay 421 700 294,700
Ju n e 508 900 457,200
Ju ly 516 900 464,400

2,500 1,216,300

A ugust 703 1,200 843,600
Septem ber 537 1,000 537,000
O ctober 522 800 417,600

3,000 1,798,200

T otal 10,000 4,475,720

*The figures in  th is  colum n have  been a rrived  a t  b y  averaging th e  catch  pe r h o u r for areas show ing a ra te  
above 250 lbs. pe r h o u r show n in  Table V.

tT h e  figures in  th is  colum n are re la tive  to  th e  average catch  pe r hour in  colum n 2.

is the average for all areas with a rate above 250 lbs. per hour. Fishing in these areas will ensure the 
economic success of a fishing trip with production per 18 hour fishing day (time the net is in the water) 
exceeding 4000 lbs.

November to April
As mentioned earlier, within this period there are two levels of productivity, one in November 

to January and the other in February to April (Figs. 4A & B). In Fig. 4A which represents the 
regression relative to the catch and effort in November to January, the catch per unit effort as shown 
by the curve decreases rapidly above 2000 hours. The rate of production for different degrees of 
increase in effort is presented in Table V II. Production becomes uneconomical above this degree 
of effort. The anticipated production from this degree of effort is 619,120 lbs. (Table VI).
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In Fig. 4B, which represents the regression relative to the catch and effort in February to April, 
the catch per unit effort as shown by the curve and Table V II decreases rapidly above 2500 hours, 
productivity becoming uneconomical above this figure. The anticipated production is 842,100 lbs. 
from this degree of effort (Table VI). The maximum economical effort needed for the whole period 
is 4500 hours for an anticipated production of 1,461,220 lbs. Fig. 2 and Table VI.

May to October
The two levels of productivity within this period are shown in Fig. 4C and D. They are from 

May to July and August to October. Table V II  places the optimum effort at 2500 hours and Table V I  
shows the anticipated production from this effort as 1,216,300 lbs. for the period May to July. Simi-

TABLE VII

Rate of production for different degrees of increase in Effort in respect of each quarter, half year and year

Period
Effort in  hours Rate of 

Production  
lbs.]hr.F rom To

N ov em b er-Jan u ary 1,500 — 2,000 250
2,000 — 2,500 100
2,500 — 3,000 50

F ebruary -A pril 1,500 __ 2,000 330
2,000 — 2,500 160
2,500 — 3,000 100

N ovem ber-A pril 4,000 __ 4,500 220
4,500 — 5,000 100
5,000 — 6,000 75

M ay-Ju ly 1,500 __ 2,000 300
2,000 — 2,500 180
2,500 — 3,000 60

A ugust-O ctober 1,500 __ 2,000 360
2,000 — 2,500 240
2,500 — 3,000 120

M ay-O ctober 4,000 __ 4,500 240
4,500 — 5,000 180
5,000 -- - 5,500 120
5,500 — 6,000 50

N  ovem ber-O ctober 8,000 __ 9,000 200
9,000 — 10,000 175

10,000 — 11,000 100
11,000 — 12,000 50

larly the optimum effort is 3000 hours for an anticipated production of 1,798,200 lbs. during the period 
August to October (Table V I & VII). It follows from the above that the optimum effort for the period 
May to October is 5500 hours for an anticipated production of 3,014,500 lbs. fish. Fig. 3 and Table VI.

November to October
The optimum effort in economic terms for an year from November to October is 10000 hours 

(Table V II). The anticipated production from this effort is 4,475,729 lbs. (Table VI). This figure 
corresponds very closely with that shown in the regression curve in Fig. 1.
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Summary
The fishing records of trawlers operated in the Wadge Bank since 1956 have been examined to 

evaluate the performance of stern trawlers introduced in 1965— 66. The study reveals that a planned 
approach for economical exploitation of the demersal fish stock is necessary for productivity to be 
economical.

The duration of a fishing trip which is an important economic unit of production needs to be 
limited to 13 days. Production during day and night seems to vary from season to season and the 
need to confine, as far as possible, maximum fishing activity to the more productive times, night 
during November to April, and day during May to October, has been shown.

There are two levels of productivity. The lower level is from November to April during which 
an optimum economical effort of 4500 hours is needed for an anticipated production target of 1,416,200 
lbs. The higher level is from May to October during which period an optimum economical effort 
of 5500 hours is required for an anticipated production target of 3,014,500 lbs. The annual optimum 
economical effort is 10000 hours for an anticipated production amounting to 4,475,720 lbs. fish.
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APPENDIX

* f  O perational cost o f  six Traw lers fo r a  y ear . .  . . R s. 3,793,844 ~) a t  43 cts. per lb.
t  A n tic ipa ted  p roduction  . .  . .  . ,  8,870,400 lbs. J

F o r a n  an tic ip a ted  p roduction  (a t sam e ra te ) o f . . 4,475,000 lbs.

A nticipa ted  Cost . .  . .  . .  . .  R s. 1,913,000

F o r 3 traw lers operating  in  W adge B ank  fo r 1 y e a r antic ipa ted  cost . . R s. 956,500

A ntic ipa ted  F ishing E ffort—

in  hours . .  . .  . .  . .  10,000 hours
in  days . .  . .  . .  . . 555 days

O perational cost pe r day  (in rupees) . . . .  . . 1,725
O perational cost pe r d ay  (in lbs.) . .  . . . . 4,007 lbs.

^R eference— P roduction , T rad ing  an d  P ro fit a n d  Loss B udgets A pril 1968— M arch 1969. 
Ceylon Fisheries Corporation.


