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Partial Survey and Critique of Ceylon’s Marine
| - Fisheries, 1953-55
By
J. C. MEpOOF
(Fisheries Biological Station, St. Andrew’s, N. B., Canada)

ABSTRACT

THIS is a resume of a 1953-1955 study of Ceylon’s fishing gears and fisheries and of records of experimentai
and commercial fishing operations. Representative catches of edible fish per unit of effort for several of the gears.
studied are summarized in the table. They are low compared with many countries, indicating low abundance of

| fish.

4
Kind of Fishing Catch per unit of effort
. (1b.) (1b.)
Large trawler operation . 500-550/hr. of towing . 300 /man/day at sea
Small-boat trawling . 65 /hr. of towing .. 26 [man [hr. of towing
Handlining (bottom) Offshore ‘e 10-30/line /hr. co 10-30
Inshore . <5/ s .o <b
Bottom longhining Indigenous o 30-40/100 hooks set o 5/man/hr.on grounds
Motorized e 15-30 s .o 10-154 ”?
Driftlining (mid-water handlining) . 2 /line /hr. .o 4 "
Surface longlining . 10-800/100 hooks set .o 1-20 ”
Trolling (Indigenous and mechanized) . . 1-2-5/hne/hr. - 2-3°5 ”?
Gill netting (Indigenous and nylon 5-10/hr. /10,000 8q. feet of net se 1-10 "
- webbing) |

“ Dolphin (porpoise) hunting - .o 105 /boat hr. o 26

~ Driftlining (mid-water handlining), trolling and mothership operations have inherent features which hmit
development. Small-boat trawling, purse-seining and several other fishing methods offer some promise and deserve
further investigation. Returns from large-trawler operations, mechanized surface and bottom longlining, gill netting
and dolphin (porpoise) hunting are encouraging. Recommendations are advanced on how landings by these last-
mentioned fisheries may be increased and how the fisheries can be made more profitable.

INTRODUCTION

From April 1953 to April 1955 I assisted in Canadian-Ceylonese Colombo Plan fisheries
development projects. During that time I was responsible to the Director of the Ceylon Depart-
ment of Fisheries through a co-ordinator (Mr. D. M. tHaywood in the first year and Mr. A. W.
Lantz in the second) whose task it was to oversee the work of Canada’s appointees who were

working within the Department.
During the first year I served as leader of the Department’s research officers and results of
our work are partly published (Durairatnam and Medcof, 1954; Canagaratnam and Medcof, 1956;

Sivalingam and Medcof, 1957). Survey work went ahead vigorously that year, however, as a
co-operative effort by regular departmental staff and guest (Colombo Plan) staff from Canada and
“the U. K. under the immediate direction of the co-ordinator. This was in compliance with the

March 1953 Colombo Plan assignment which called for:
. (1) Inspection and study of Ceylon’s principal marine fisheries;
(2) Conduction of fishing trials where this seemed necessary to proper assessment of
the potentials of these fisheries; * - .

(3) Presentation of recommendations on how Ceylon might increase her fish

- production; - |
(4) Preparation of a complete report on the survey. :

——
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At the end of my year’s work with the fisheries research officers I was asked to lighten
the task of the co-ordinator by supervising the fishery survey. My task was to see that the four
terms of the assignment were fulfilled. This was not a simple undertaking and credit for what
was achieved is due to the Steering Committee and those mentioned in Acknowledgments, who
worked with me. - | . -

The first and most _importa;nt task was to devise a s'bund pr‘ogra,m for the 1954 survey.

Planning the 1954 Survey

- The Steering Committee had been set up in 1953 to guide the survey. It included senior
officers of the Department, Mr. D. M. Haywood, the then co-ordinator of the Canadian team,
and me. This meant that I was familiar with the first year’s survey program and that it was not
d}iﬁcult in 1954 for me to fall in line with the Steering Committee’s decisions on how to continue
the project. ' - - | |

. It decided to limit its interests to marine fisheries as in 1953. It decided to continue close
study of routine Wadge Bank fishing operations by the Department’s two. trawlers but to
discontinue programs of exploratory trawling in other areas. The great need was to find ways of
increasing the efficiency of trawler operations. Among other projects to be continued were
dolphin (porpoise) hunting, gill netting and handlining studies. Mothership operations were not
recommended. = - ' - '

| The Committee -also decided that it lacked context information for assessing results of
small-boat fishery surveys. It therefore requested a compilation of the Department’s records of
small-boat fishing trials, past and cutrent, and a comparison of these records among themselves
- and with similar records for indigenous craft operated by local fishermen. It felt that comparisons
of this sort were the only reliable basis for identifying possible ‘‘ improvements '’ which the
Department might choose to foster. Improvements in this case meant ways of increasing
catches and net incomes to fishermen without detriment to the country as a whole and without
jeopardy to fish stocks.

To search intelligently for such improvements required a good knowledge of the indigenous
small-boat fisheries, their size and relative importance, the manpower and the gear they used.
and how efficiently these were used. It was soon apparent that there was little directly pertinent
information on these subjects except fisheries statistics. These indicated which were the important
indigenous small-boat fisheries but they provided only general ideas of their operational efficiencies
and limitations. It was on these two points that quantitative data were required for formulating
recommendations for improvement. Accordingly, in organizing the 1954 program, it was found
necessary to plan for building up this knowledge simultaneously with work on other 1954 survey
projects. | | | -

Organizing and conducting the collection of irformation on the indigenous fisheries was
time-consuming. It cut down on the effort that could be expended on trials of new gear, new
methods and new boats. It also delayed the study of past records which meant that parts of
the 1954 program had to be planned and pursued on the basis of conjecture rather than on well
organized conclusions from past experience. The Steering Committee did not relish this way
of operating but the only alternative was to call a halt to new work until the information required
for better planning was accumulated by field collection and study. Such a course was untenable
in the face of the demand to keep going, and we did keep going.” In some cases this resulted in
too much attention being given to minor and too little to major small-boat fisheries.

Assembling Past Records

Sea trips on both trawlers, ‘BRACONGLEN and MAPLE LEAF,. confirmed the cqnclusion
that the Department’s long series of records of large trawler operations were well organized and
sufficiently detailed to provide the information needed for the study assignment.
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Review of the Department’s files discovered many hundreds of useful data on small-boat
fishing operations, both experimental and iIndustrial—some with motor boats and some with
unpowered iIndigenous craft. Many were complete enough to organize on standardized fishing
record forms (Fig. |I) and to permit calculation of catch per unit of effortt Many of
these back records were summarized In a manuscript report that was submitted to the Department

(Medcof, 1955).

Area fished

Fish Caught

Mau

(Gear

Hauling J*~*-0
Gear - | kSTProtfel Catch (lbs.)

Remarks ‘Hours actually fished (no*) e = =

Hours oat of port (no«) * . & * ¢

g H's fisned/h's out of port % * « |,
*.%**

FibHiSfi (1) Seer”unit*“hours (no*,
N\

2 (2) I&/Igvhours (no*/X * R L

8 CATQuIHSC Of Fishing . At
N jm*xih$.) nNnn hanr—

| | (1> V
pr Wm

Fig. |. Fishing record form used during survey. The sample entry and modifications of original captions show
how the form may be adapted to particular needs— In this case to studies of bottom longlining.

The records of 1953 operations by Canadian and north star, two small boats gifted
to Ceylon under Colombo Plan (De Zylva, 1958) were also treated In this way and the same form
was used In reporting fishing operations of indigenous craft. Figure | Is a sample of the small-
boat fishing record form which was devised for general purposes and shows how It was modified In
practice to report on one particular fishing operation—bottom longlining.

When assembled, these data occupied many hundreds of fishing record forms. And these
had to be summarized for inclusion In the appendices to the report which was called for in the
survey assignment. This presented difficulties especially where description of the composition of
the catch was concerned. This I1s a common difficulty In reporting on tropical fisheries, as John
(1951) has pointed out, because so many species are generally involved. Finally, for purposes of the
survey report, It was decided to describe catch composition according to grade. Edible fish in the
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catches were divided into groups of species which were assigned grade numbers, 1, 2 and 3 in
accordance with their generally recognized quah’oy as food fish. (The first gra.de was best and
the third grade poorest.) The inedible varieties were pooled and reported as grade 4. The
accompanying schedule gives fuller meamng to the grade numbers -

- SCHEDULE DEFINING THE GRADE NUMBERS USED IN THE APPENDICES OF THIS REPORT TO
'~ DESCRIBE THE COMPOSITION OF THE CATCH ACCORDING TO VARIETIES TAKEN.
THE COMMON NAMES OF THE FISH IN ENGLISH, SINHALESE AND TAMIL AND TEE
SCIENTIFIC NAMES OF TYPICAL GENERA ARE GIVEN
+ FOLLOWING MENDIS '(1954)

. GRADE 1 .. GRADE 3

, Common name = l Scientific name | Common name . Scientific name
Seer | (E) 3 ~ Mullet or Rock fish (E). Lutianus
Thora . (S) > Seomberomorus Gal malu ce (S) Lethrinus
Arekula ‘e (T) | - | | " Plecotrohynchus

- - Epinephalus
Baracouda = ... (Ey 1 . |
Theliya e (S) Sphyraena . o -

Jeela . . (T)- Queen fish e (E) | -
| Kattawa o (S) » Chorinemus
| - Katta o (T) J '
Mackerel . (E) ] - | ‘Sprats . .. - (E) |
Parawsa ce (S) - Caranx Halmessa, co (S) Stolephorus
Pareh T (T) - - Netholi o (T)
, | Herrmgs and Sardines
Bonito e ‘ | Saleya, Hurulla and Suda,ya, S) Clupea
Baleya = .. =~ (S) Euthynnus . Schudai, Ullam
Soora ce | _ |
. | | Silver belly | |
Albacore . (E) . Karalla Leiognathus
Kelawalla | (S) Thunnus Karel
Kelavalai - - | |
Sail fish . ' '
Thalapatha - .. (S) Istlophorus
Myl meoen G =
Marlin ] ‘(E) “ |
Koppara = .. (S) -Makalra
Kopparan .o ' (T)
GRADE 3 - | ' GRADE 4 |
Common name - Scwnt@ﬁc namie Common name Scientific name
~Sharks o (E) Puffers .. (E) |
Mora, e (S) Carcharias Petheya . (S) Diodon
Schurai .. g Pethai . (T) Ostracion
Ray S Dasyatis Cow fish o (E)
Maduwe . e (S) - Rhinopters Thunkatuwa .. (S) Triacanthus
Thirukai _— (T) Mylobatus Klathi iy (T)
Goat fish .o (E) Purple _
Nagareya e (S) Parupeneus Leather " Balistes
~ Nakharai. . (1) - Jackets (E)
Spme tail L. (E)
Orawa . (S) Acanthurus
Thettan c. (T)

rigger y (E) |
Kukula maha .. (S) Balistes
. lathi . (T)

Many will quarrel with this system as being vague compared with others such as that
adopted by Malpas (1926). However, it was agreed on because it was concise, simple enough
to be Workable and generally recognized and regularly used by the Ceylonese fish trade. .
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Collecting 1954 Records

It was considered wise to continue the past method of assembling records of large trawler
operations. Printed records forms were in use and the whole task of recording was being well
handled by the trawler skippers and other officers of the Department.

And it was decided to compile records of 1954 small-boat operations on the same form
as was devised for assembling and analyzing past records (Fig. I). This compilation of current
operations was carried out mostly by the writer and the Department’s own small-boat fishing

skippers during their field work. They documented their own trial fishing operations and indus-
trial fishing operations of indigenous craft in the prinecipal fishing centres. '

Many records of the latter sort were also compiled by field officers of the Department
in whom the surveyors placed special confidence.

In these records small-boat catches have been reported in pounds. The Department’s

experimental fishing craft were supplied with scales and weighed their catches or sold them to
dealers who weighed them. So their records are precise. But records for many of the indigenous

craft are not precise. Their catches were examined as they were being taken out of the boats
to be sold by auction at the fish markets without weighing. In such cases the record compiler
had to estimate the weights of the fish he saw being unloaded. This can be done with a relatively
small error (20-30 per cent.) but i1t requires experience and good judgment. In order to keep
the error of estimates as low as possible we regularly checked our own estimates against
weighings. We encouraged those who were working with us to do the same whenever possible.

Procedure

Before trial fishing was undertaken in any area and at critical times in the course of such
trials, the writer and the skippers made shore trips to inspect the local fisheries. During these shore
trips the Department’s field officers were most helpful in supplying information and in acting
as interpreters in the many interviews with fishermen. The information gathered was useful

to-the Steering Committee in planning exactly how, when and where the survey effort should
be disposed.

The details of program procedure, results, discussion and recommendation are presented
in the several sections of the report which follow.

Limitations of the Survey

A 2-year fisheries survey can be nothing but preliminary. In such a short time 1% 1s even
difficult to appreciate the problems, say nothing about solving them. As already indicated, this
statement has nothing to say about the freshwater fisheries. And even in dealing with those
branches of the marine fishery which it has explored, it emphasizes the efficiency of fishermen
and their methods. The importance of such an approach as a basis for planned development
has been stressed by Amirthalingam (1949). But survey results need supplementary information
on fisheries economics, as Firth (1946) points out, to make them fully meaningful in judging the
actual and potential importance of fishing operations in any national economy.

There is great need for well organized information on the economics of Ceylon’s fisheries
and- until this can be assembled, it will be difficult to deal wisely with many fisheries problems.
But at least some perspective in meeting these problems is needed now and some data on com-
pexative catches are available. For this reason some comparisons are made in this report between
poundages of fish landed by Ceylonese fisheries and by similar industrially profitable fisheries of
other countries. The sole purpose of these comparisons 1s to promote sound thinking.

Many more years’ work are needed to clarify most of Ceylon’s fisheries problems but, on
the other hand, many improvements can be effected now on the basis of what has been learned.
It iz the author’s belief that the recommendations made in this report and in the MS report
(Medcof, 1955), which preceded it, are well supported by the information available and it is his

4——R 11560 (8/63)
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hope that they will be implemented. De Zylva, who was a member of the Steering: Committee
and Acting Director of the Department of Fisheries while I worked in Ceylon, was a strong
proponent .of modernization of fishing methods. After 1955 he supervised several ﬁshmg experi-
 ments " In reporting these.(De Zylva,- 1958) he makes .no. mention of our recommendations bub
his statements clearly show that he had adopted-at least some of them:and was trying to apply

them for the betterment of the fisheries and the country It has been a pleasure to work toward
thls end

"yt

CRITIQUE OF WADGE BANK TRAWLING OPERATIONS

The two trawlers, MAPLE TEAF and BRACONGLEN, are the 1a,rgest smgle ﬁshmg umts m Oeylon
It is therefore fitting that their programs should be treated first in this- survey report. -

In 1954 we had at our disposal what we believe was the best contmuous detailed set of
tropical trawling records ever compiled up to that time. They described the operatlons of -trawlers
owned beth by private fishing companies and by the Ceylon Grovern.ment The Fisheries Research
Station had already recognized the importance of these records and .was using them in biological
studies (Sivalingam and Medcof, 1957) when the -Steering Committee called for this operatlonal
efficiency ‘study of the Wadge Bank- trawl fishery.. Although MAPLE LEAF’S and BRACONGLEN’S
operations were similar, they involved dlfferent perlods and they have been treated separately
Compausons lea,d to useful conclusmns - -

i

i !‘

A. Operations by Mables Leaf
History P
The Department of Fisheries had been operating trawlers on the Wadge Bank for 8 years

belore MAPLE LEAF.came to Ceylon.in 1953. And for many reasons it had tentatlvely decided that
the new. vessel. should. fish - this.same ground.

-~ Some experlenced Ceylonese seamen. were put aboard her to work under the three officers
(captmm first mate and chief engineer) who had sailed her out from-the United Kingdom. These
officers were under Colombo Plan contract with the Government of Canada. They were all
experienced in temperate-zone fisheries but they were new to the tropics. Their task was 1o
leara what was new to them as quickly as they could, to direct the vessel’s operatlons and to
initiate Ceylonese understudies who should eventually take over from them..

There was an introductory period in 1953 which included some exp101atory ﬁshmg off
the southwest and southeast coast of India on either side of the Wadge Bank. This exploratory
fishing «liscovered no large new stocks of groundfish that would encourage opérations beyond -the

Wadge Bank. But it did show that there were good quantities -of prawns off the southeast coast.

The records (Appendices 1 and 2) show that operations settled down quickly and that
MAPLE LEATF landed over a million pounds of fish (grades 1, 2 and 3) in the 7-month period
June to Decembel 1953 a,nd 3, IIllHlOII and a half pounds in the tull year of 1954.

/

Condition of Cateh

| In the opinion of the skipper, Captam William Ellen, the condltlon of the fish when

d1scha,rged from the ship was superior to that of catches landed in the United Kingdom by craft
out of port for similar periods. This is attributed to the good functioning of the hold refngeratlon
equlpment installed by Canada after purchase of the shlp

Usefulness bf Maple Leaf

In summary we can say that during the period reviewed, MaPLE LEAT fulfilled the hopes of
Colombo Planners, She contributed substantially to Ceylon’s supply of quality fish in good
condition. Furthermore, her operations in the hands of the Department appear to have been
profitable (Goonewardena, 1956). | I
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Comparison of Wadge Bank and other Fisheries

- As g further aid to criticism of MAPLE LEAF’S Wadge Bank operatlons records were obtamed

of her last one-and-a-half years of operation (1951 and 1952) out of her former home port, Fleet
wood, U. K. These are compiled in Appendices 3 and 4.

At that time she was under commission as the BOSTON ATTACKER and operated on grounds
off the west coast of Scotland including the Orkneys and Shetlands. Accordmg 16 Oa,pta,ln Ellen
this region is generally considered to be more productive than other ‘‘ mid-water *’ grounds like
the North Sea, the IFaroe lslands and lceland, which are exploited by United Kingdom trawlers.

.. Captain Ellen also reports that the gear used by BoSTON ATTACEER off Scotland was the same
as that used on the Wadge Banks a 48-foot Granton trawl (total footrope length 116 feet, total
headline 80 feet). Besides this, Captain Illen states that she was then skippered by one of his

acquaintances and a close rival with -him. for first position among -the Fleetwood mid-water
trawlers.:

Thus we have comparable records of a first class mid-water trawler, MAPLE LEAF (BOSTON
ATTACKER) using the same gear and skippered by men of comparable skill, while she operated in
oneg of the largest longest established, temperate-zone trawl fisheries and while she operated
in what appears to be a good, well established, tropical trawl fishery. As far as we are aware,
these complementary sets of records are unique. They permit confident appraisals of Wadge

Bank fich stocks and of the Ceylon Department of Fisheries’ methods of trawler operation agalnst
a wall kxnown standard.

Data summarized in Appendices § and 6 permit a les, precise comparison of Wadge Bank
_operatlons with those on the Canadian Atlantic (International Commission for Northwest Atlantic
| FlShOI‘leS area, sub divisions 4W and 4X) and Canadian Pacific coasts.

L o
-

TABLE I

COMPARISON OF TRAWLING OPERATIONS BY MAPLE LEAF (BOSTON ATTACKER) OUT OF FLEETWOOD, U. K., ON
| GROUNDS OFF THE WEST COAST OF SCOTLAND (1951-1952) AND 0UT OF COLOMBO, CEYLON, ON
THE WADGE BANK OFF THE SOUTH COAST OF INDIA (1953-1954) axD BY 151-500 GROSS-TON
. TRAWLERS OPERATING OUT OF CENTRAL NOVA SCOTIA PORTS (1953).
(THE VALUES ARE AVERAGES FROM DATA LISTED IN AJ?PENDICES 1 TO 5)

Boston Attacker Maple Leaf Nova Scot:iq
off Scotland on Wadge Bank 151-500

gross ton
- trawlers
Length of fishing trip (days) .. . .. 12:9 .. 105 .. 173
Catch per trip (lbs.) .. ce .. 81,555 .o 91,457 - .. 93,000
Catch per day at sea (lbs.) . . - 6,363 e 8,078 .. 13,300
Days on grounds/Days at sea .. . L. 699, .. 909, .. 839,
Days in port per month. .. - .. L 82 ... 14-3 .. S

Catch/Hour on grounds (lbs.) .. .. . 380 .. - 39 .. 909*
Catch [Hour of actual trawling (lbs.) .. ce — .o - 538 .. 1,239 -
Number of crew (officers and men combined) .. .o 15 .o 28 .. —

Catch/Man/Day at sea (lbs.) - .. e . 424 co 306 . —

- * Calculated from catch per hour of actual tra.wlmg (1,239) by multiplying by 0-734 which is the mean value

of the ratio catch/hour on grounds cateh /hour actual trawling, for MAPLE LEAF, 1953 and 1954.

.Fisﬁing Time and Sea Time

Table 1 summarlzes the appendices referred to and permit several interesting comparisons.

It shows that MAPLE LEAF’S (BOSTON ATTACKER’S) trips out of Fleetwood averaged 2. 4 days longer
than those out of Colombo. But in spite of this, the average catch per trip was less (81,505 eom-

pared with 91,457 pounds). This is attrlbuted largely to differences in dlsta.nces between home
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ports and fishing grounds—2 days’ steaming out of Fleetwood and only 12 hours out of Colombe.
The proportion of her sea time spent in actual fishing was accordingly low for Fleetwood (69%)
and high for Colombo (80%)).

Abundance of Fish

The relative abundance of fish on the two grounds can be judged from data on catch per hour
spent or the fishing grounds (Table I). It seems that fish abundance on the Wadge Bank is about
1049, of that off the west coast of Scotland (395 Ib. per hr. compared with 380) but only 43%
of that on the less heavily exploited Nova Scotia Banks and 62% of that off the Canadian
Pacific coast (Appendix ).

Examples of the few published records of operations on tropical trawling grounds have been
reviewed (Sivalingam and Medcof, 1957). These records suggest that the Wadge Bank 1s as good
as the best in the tropics excepting perhaps the Gulf of Thailand where an average of 298 kg.
per “‘ catch hour *’ has been reported by Thiews (1962). This is roughly equivalent to 220 kg.
(480 1b.) per hour on the grounds (Table I). These records and handline fishing records for
Mauritius and the Seychelles Islands (Wheeler and Ommanney, 1953) also cast doubt on the
generally accepted notion that tropical banks are consistently poor producers of bottom fish.
Indeed they show that MAPLE LEAF is engaged in a fishery that compares favourably with many
that are well known and profitable as Hickling (1951) believed.

Appendices 1 and 2 also show that on Wadge Bank the catch per hour of trawling varies
a good deal with season. It is generally heaviest during the southwest monsoon months, May
to-October. This variation is taken as evidence of seasonal changes in abundance of fish. This
subject has been discussed by Sivalingam and Medcof (1957). Sivalingam’s records (Goone-
wardena, 1956) suggest that there may also be year-to-year differences both in abundance and
species composition of the stocks.

Efficiency of Crewmen and Syétem of Feeing

. Table I shows that the catch per man per day was much higher in the fishery out of
Fleetwood than out of Colombo in spite of the fact that mapLE LEAF caught less fish there
than she does here. The reason is that the crew was increased in number from 15 to 28 (officers
and men included) even though the amount and difficulty of the work involved did not change
appreciably. Those with whom I have discussed this matter say that the extra men are needed
in Ceylon for two main reasons:

1. The seamen appear to have a lower work capacity.
2. The terms of employment do not encourage the seamen to work efficiently.

It the first be true, we must expect that more than 15 men will always be needed ir
Ceylon to operate Maple Leaf. But if the second also be true, we can expect that she could
be operated with fewer than 28 men and this might be to the advantage of both the crew and
the Department.

| The suggestion has often been made that the Department should abandon the wage
system of paying its trawler crews and adopt the ‘‘ lay system '’ as Kristensen (1953) has
recommended for India. Under the wage system seamen receive the same pay regardless of
“how many fish they land. Under the lay system (which is in effect in most of the world’s major
industrial fisheries) a fixed proportion of the returns from the sale of catches is set aside as the
crew’s share and the officers’ share. :

Seamen are anxious that the crew’s share should be as large as possible and they work.
together hard for the common purpose of landing the heaviest possible catches. Furthermore,
each crewman is anxious that his part of the crew’s share be as large as possible. His share will
be greatest when the crew size is least. He is willing to work as hard as he can so the crew
size can be cut down to the minimum required for efficient operation of the ship. For this reason
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slow or lazy seamen are not welcome aboard. If they cannot learn to work quickly and

effectively with their fellows they soon find thomselves replaced by those who can and will. The
rest of the crew insist on such action.

The lay system has the same stimulating effect on ship’s officers as on crewmen. And it
offers many other inducements to better ship operation. One of the most important is that it

encourages men to be at sea (where they earn their money) as much as possible. *° Turn-
arounds ’ are quick.

Needless to say, the lay system is not adaptable to vessels engaged in experimental work
or exploration. They are fishing for information, not for fish.

Sea Time

| Table I shows that while fishing the Wadge Bank, MAPLE LEAF spent approximately
half her time in port—14.3 days per month as compared with 8.2 days when she worked out
of Fleetwood. (These averages take in the time required for annual *‘ refits *', occasional repairs
and general maintenance.)

If she had operated in 1954 as she did in 1951 and '52 she would have been in port

98 days instead of 172 days and at sea 267 instead of 193 days and she might have landed
2,300,000 pounds instead of 1,500,000 pounds of fish; that is, 509% more.

Four main reasons have been advanced why MAPLE LEAF fell so far behind her Fleetwood
performance.

1. Shore facilities for discharging catches and servicing trawlers were 1nadequate.

The ‘‘ turn-around *’ usually took 4 days as compared with 48 hours 1n
Fleetwood.

9. On-shore arrangements for relief crewing were not efficient. Many times sailings
were delayed for want of a substitute for an *° AWL "’ seaman.

3. Too much of the responsibility for conditioning the ship for its next trip was left

to the captain who had poor facilities for this work and who needed shore
respite from his gruelling 10-day sea trips.

4. The wage system of feeing the crew discouraged efficient performance.

| B. Operations by Braconglen
Comparison with Maple Leaf

BRrACONGLEN is a slightly larger ship than mMaPLE LEAF and considerably more powerful as
- shown by Table II. These differences are real but in practice they are often less obvious than
might be expected.

TABLE 11

COMPARISON OF SIZE AND POWER OF TRAWLERS BRACONGLEN AND MAPLE LEAF
(Data taken from Lloyd’s Register of Shipping, 1954)

Feature compared Braconglen @ Maple Leaf

Length over all (feet) .o . 149-1 ..  142-8
Length between perpendiculars (feet) Co 1377 .. 1300
Gross tonnage . .. 338 .. 323
Net tonnage . .. .. 123 .. 118
Stroke of engine (inches) C . 27 .. 24
Diameter of Cylinders (inches)

High pressure .. e . 136 .. 12-25

Intermediate pressure . .. 230 .. 21-0

Low pressure . .o . 380 .. 34-0

Nominal horse power

L]

.. .. 91 C 84
Boiler heating surface (Square feet) .. 3,064 .. 2,436
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Both vessels “were owned by the same U. K.’ fishing company and served as ‘ miid-
‘water '’ trawlers while they were in the United Kingdom and since they came to Ceylon they
have fished exactly the same gear. It would be instructive to obtain BraconeLEN’s U. K.
operational records to permit a stricter comparison of the two vessels’ potentialities.

BRACONGLEN 'S Ceylon fishing records were comp1led analyzed and tabulated in the
same form as that used in Appendlces 1 and 2. Sheer bulk prevents their inclusion in this
repurt. They are summarized in Table III. A comparison of Tables III and I indicates that many
statements made about MAPLE LEAF apply equally t0  BRACONGLEN. But there are other
observations that should be made about BRACONGLEN’S performance because they provide
context for what has already been said and because they are important in themselves for a
proper understanding of past and present operations of both trawlers in Ceylon. .

'Adjustment to Ceylon Fishery

When BRACONGLEN first came her trlps were very short (av. 7.1 days, Table III). By
1952, however, it had been shown that it was feasible to make longer (8.6 days) trips which
._ aﬁozded a 25% increase 1n the proportlon of her sea time that was devoted to actual fishing.
~This’ change effected a.small (2%) increase in the catch per day at sea. This shows up when
the July-December (the best fishing months) values are compared (7,867 as compared with
7,723 pounds) but it is masked when the mean value for the 12 months of 1952 (7,570 Ib.) is
compared with the July-December 1951 value-(7,723 1b.).

"+ TABLE 1II

SUMMARY OF TRAWLER BRACONGLEN s OPERATIONS ON THE WADGE BANK OFF SOUTHERN INDIA,
OUT OF COLOMBO, CEYLON, JULY 1951 TO DECEMBER, 1954

‘ | -~ Average .

. - ~ No..of Total days Total catch length of Average catch (lbs.)
~ Year trips at seq (Ibs.) trip (doys ——m—m—mA————

o - | | out of port)  Per trip Per day

| SR . ‘ al sea

1951 July-December . 12 . 78 .. 602,366 71 54,761 .. 7,723
1952 July-I'ecember . 11 ... 102 .. 802,416 9-3 72,947 .. 17,867
1952 Wholoe year ) S 200 .. 171 .. 1,294,548 8-6 64,727 .. 17,670
1953 s . 18 .. 179 .. 1,604,967 9-9 89,166 .. 8,966
8:9 89,815 .. 10,045

1954 s co 17 .. 152 | 526 860

But it was not until 1953 that the shlp s real capaclty for catching fish began to be
~ realized. That year the length of trip was increased still further (9.9 days) and hoped-for

1nereases amountmg to 259, were realized. The catch per day at sea approxunated 9, 000 pounds
. and the year’s catch exceeded 14 million pounds. ~ -

In 1954 BRACONGLEN'S catch per day at sea rose to 10,045 pounds (Table III): which
18 by far the best the Department has ever realized from any of its trawlers. But her trips were
shorter, her total sea time was down 159 and her year’s landings were down 5%,

Reasons for Improvement .

Many reasons besides those just outlined have been advanced to explain the substantial
improvements in BRACONGLEN'S performance since 1951. Of these, there are four which
seem most plausible. Even if these were all valid and the only reasons for the change, it would
still be impossible to disentangle them and say certa:nly which was the most important.
However, 1t seems worth mentlonmg these reasons because there has been so much debate on
the ** how ”’ and “why * of the improvement.

1. There were mechanical improvements in the operation of the shlp after a qualified

Chief Engineer (Mr. Grisenthwait, a 1952 Colombo Plan appointee) was engaged to stay with
BRACONGLEN,
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2. There were improvements in shore services for ship maintenance and 1n general
management of ship operations—the latter under Captain Ellen. |

3. Fish seem to have been more abundant during at least part of the later years
' (Sivalingam, personal communication) and this helped raise total production.

4. Rivalry. This began in 1952 as soon as it became known that another tra,wler
(MAPLE LEAF) was to appear on the scene and it continued after she arrived.

Possibly the last is the most important of the four proposed reasons for the 1mprovement
Susceptibility to rivalry is a healthy human characteristic that involves officers and seamen
and 13 nothmg to be ashamed of Its importance in stimulating fishing effort is widely recognized.
It fits in naturally with the ** lay ” system of paying crews.

C. General Discussion

Trawler Management and Efficiency

Much credit is due Captain William Mitchell, former sklpper of BRACONGLEN, for his
’patlent efforts in the developmental period when local personnel were being trained to become
competent operators of trawlers; when good engineers were not regularly available and when
the Department was developing a full understanding of what trawler operations required. His

successor, Captain Neville Mendis maintained and, In some ways, 1mproved BRACONGLEN 8
periormance.

Captain Ellen worked hard and made many splendid catches but his ship, MAPLE
LEAF, was a smaller craft and could not be expected to do as well as BRACONGLEN, other
factors being equal.

- In ‘spite of these advances there is still room for substantial 1mprovement in the
‘performance of both ships. "‘Much can be gained by insuring that all who are responsible for
their management are well acquainted with the main features of their performance and willing
to co-operate with the management officer. For example, it has been shown (Appendix 2) that
fish are most abundant and of better quality (more paraw) on the Wadge Bank during the
south-west monsoon (May to October). If they know this, management officers can often avoid
refits and other lengthy tie-ups in port at this time when trawling is most rewa,rding

When trawlers are well managed they can land fish more economically and in better
condltlon than most other types of fishing craft. They fish day and night and can operate in

all weather except severe storms. They insure heavy, regular landings and they stabilize fish
marketing.

Questions of Qver-fishing and Fleet Expansion

. Catch per day at sea in 1954 was lower for MAPLE LEAF (She did not fish during the
poor months, January to June, in 1953 as she did in 1954) and higher for BRACONGLEN than
_in earlier years. When values for the two vessels are averaged, however, the 1953-54 trend (3%)
is ‘toward! h1gher ‘catches per day’s fishing. Considered separately BRACONGLEN s records.
~which cover a longer period, show the same trend. This could be taken as evidence of increased
abundance of fish or of more efficient performance of the vessels on the fishing grounds but not
as evidence that fish stocks were declining. This conclusion- validates Blegvad’s (1951), John's
(1951) and Hickling’'s (1951) predictions that Ceylon could "expand her’ Wadge Bank trawler
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fleet without fear of a serious reduction in catch per boat. John suggested three trawlers for
the combined exploitation of the Wadge and Pedro Banks. It would seem now that this is an
under-estimate and that Blegvad’'s more ambitious recommendation. might be followed.

Kven if the catch per boat on the Wadge Bank were to drop substantially from some
future over-expansion of the trawler fleet, this need not be disastrous because it is a reversible
process. Fish stocks will recover when fishing pressures are reduced. Besides, there are other
good trawling areas like the Pedro Bank (Blegvad, 1951) that could be fished to relieve pressure
on Wadge Bank fish stocks if this were necessary. At present these other areas are not being
exploited at all.

Experience alone can determine the limits to which the fleet may be profitably expanded
as Kestevan (1951) rightly points out. But expansion can be undertaken courageously because,
as already shown, the Wadge Bank fishery compares favourably with other tropical trawl
fisheries and with some of the profitable temperate-zone fisheries.

At the same time, the data assembled here warn against unbridled optimism. There are
limits. The Wadge Bank should not be expected to rival areas like the north-west Atlantic

which for centuries has tempted fishermen to make trans-ocean crossings to reap ifs
“harvests. '

 When and if fleet expansion is undertaken, it would be well to monitor fishing conditions
by analyses such as we have outlined here. This should provide advance warning of overfishing
before it becomes an economic problem.

Recommendations

- This critique supports the following summary statements and accompanying
recommendations which may be useful to the Department of Fisheries:

1. Changing system of feeing crews

If the lay system of feeing were adopted, it should eliminate disinterested and
1ncompetent officers and men. An efficient crew should increase landings even without
improvements in management and in shore facilities. It should also reduce the size' of crews
and consequently the costs of equipping and rationing them.

It is therefore recommended that the Department of Fisheries adopt the lay "’ gystem
of teeing its trawler crews.

2. 'Improving shore servicing ‘

MAPLE LEAF records indicate that her landings could be increased 509 beyond those
of 1953-54 if shore services were improved to permit 48-hour ‘* turn-arounds "’ as in Fleetwood.
Presumably the same would apply to BrRACONGLEN. In other words, by better shore servicing
and management these two trawlers could land as many fish as three trawlers would land under
present operating conditions. Costs of increasing fleet size are vastly greater than costs of increasing
operating efficiency of ships already under commission.
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It is therefore recommended that the Department of 1'isheries in the interests of economy
should

1. Improve shore servicing for its trawlers as soon as possible.

2. Defer purchase of additional trawlers until improved services are availlable.

3. Inoreasing the trawler fleet

There is good reason to believe that Ceylon can expand its Wadge Bank trawler fleet
without cvertaxing the fish stocks. Use of trawlers assures steady, large supplies of good quality
fish in good condition and stabilizes fish marketing. Considering the volume of fish produced,
trawlers are not expensive. They are profitable.

It 1s recommended that the Department should:

1. Increase its fleet of large -trawlers as soon as it has facilities to service them
efficiently.

2. Increase the fleet slowly and monitor effects of the increase on fish stocks very

carefully so that expansion can be halted before stocks are diminished to
levels where exploitation becomes unprofitable.

SMALL BOAT TRAWLING

Otter trawling for groundfish (fish that live at the bottom or close to it) is the backoone
of many, if not most, of the major fishing nations of the world. The main producing units are
expensive, far-ranging steel vessels more than 100 feet long like the BRACONGLEN and MAPLE
LEAr which Ceylon regularly operates on the Wadge Bank 150 miles from Colombo. However,
important quantities of fish, especially of the flounder type, are landed the year round in these
game countries by smaller trawlers operating on rich shallower-water grounds close to shore.

Appendix 6, listing data for 1948 for the Canadian Pacific coast, shows how important a
fleet of small trawlers can be in contributing to total landings. The boats referred to in this
appendix averaged 50 feet long and were powered by motors of 90 to 120 brake horsepower.
Appendix 7, showing 1954 catches, illustrates this for the Canadian Atlantic coast and a slightly
smaller class of boat. These records were assembled by the Fisheries Research Board of Canada
and made available through the courtesy of Dr. A, W. H. Needler, Director of the Biological
- Station at Nanaimo, B. C., and of Dr. J. L. Hart, Director of the Biological Station at
8t. Andrews, N. B. These data are impressive but the work of the Fisheries Research Institute
of Japan (1961) shows that Canadian small trawlers are surpassed in performance by those which
Japan operates in the East China Sea.

A. History of Surveys in Ceylon

Southwest Coast

The survey conducted by the Ceylon government trawler rizLa in 1920 and 1921
~ (Malpas, 1926) indicated that the trawlable grounds off the southwest coast were too small, too
rough and too poor in fish to reward commercial trawling with a large steam vessel. But Glanville
(unpublished MS Report to Fisheries Research Station), from his work with HALPHA, has
stated that there are moderate-sized patches of trawlable bottom off Colombo where small catches
of fish can be obtained. He presumed that small commercial otter trawlers could exploit these



42 MARINE FISHERIES OF. CEYLON

.grcunds if their operators learned their positions. But most of the fish he took (Table IV) were
third quality and his trials were not extensive enough to convince him that commercial operations
would be profitable. Outside these limited areas net tear-ups were so common as certaiﬁ]'j? to
prokibit worthwhile bottom trawling on the southwest coast, no matter how abundant the fish
might be.

TABLE IV

AVERAGE FISHING PERFORMANCE OF VARIOUS TRAWLERS ON PEDRO BANK, IN PALK STRAIT AND OFF THE .
SOUTHWEST COAST OF CEYLON; AND OFF THE EAST AND WEST COASTS OF CANADA. THE VALUES LISTED
. ARE THE SIMPLE MEANS OF THE SEVERAL ENTRIES FOR THE BOATS, REFERRED TO IN APPENDICES 6 TO 11

Catch|Day Catch [Hour

Region and Fiching Vessel . out of Port of actual
| | (lbs.) trawling
(Ibs.)
North-east Coast (Pedro Bank region) | .
Lilla ‘o | . ‘o — .. 185
Bulbul and Tongkol . .. 2,696 .. 285*
Raglan Castle e .. 3,649 o 407
Halpha .. o el — .. 0
- North Star (1953) .. ..o R 79
Canadian (1954) _— | o — 265

Northwest Coast (Palk Strait region)

Lilla . . A . 285
Halpha, ce | b — .. 403
Northstar (1953) G W o— .. 223 \
Canadian (1954) - I R |
Regularhauls ~ ~ - .. . . .. .. 261 - - T e
Special hauls | | : | o -;F _‘ - | B
-Tewing alone ce co e 50
Tandem towing with * North Star”.. . . ... 10t025

Southwest Coast (Galle to Chilaw) _ |
Lilla e = 46

Halpha, . .o ‘o — e 100
North Star .. B | co — . 235 .
Katumarams (using the Katumaram dela) .. =~ — =~ ...  .19-6f

- Canada—~Small mechanised trawlers | R
| "Atlaniqic coa,s'ﬁ B L | . 1,416 - .. 161
Pacific coast .. AP . — . 6391

* Special records kept for Bulbul’s last three 1929 trips out of Colombo to the Pedro Bank showed that catch
per hour of actual trawling averaged 10-6 per cent. of catch per day out of port. The value 285 equals 106 per cent
of 2,696, the mean value for Bulbul’s and Tongkol's catch per day out of port, 1928 to 1935.

+ The mean value for catch per hour fished (i.e: per hour on the grounds) by the katumaram dela is 1;3-1
(Appendix 11). The value 19-6 is calculated from 13:1 on the assumption that actual trawling occupies two thirds

of the fishing time.
t This value is catch per hour fished (Appendix 6).

No mechanized trawlers, large or small, have tried to operate commercially in this area
“in spite of its proximity to the island’s best market, Colombo. However, some small-boat trawliqg
ig done now off the southwest coast by log rafts (katumarams) working in pairs. Iach one 18
paddied along and hauls one warp of a trawl known to the Sinhalese as " katumaram dela

L]
[

(Pearson, 1923). This is a primitive version of the modern twin-boat trawl or ‘‘ Spanish trawl: .



‘J. ©C. MEDCOF | 43

A1l the handling is manual. Although Malpas demonstrated that the grounds in thig region are
not suited to large otter trawler operations, the katumaram del regularly take sufficient quantities
of fish there to keep their owners interested (Appendix 11 and Table IV).

Northeast Coast

LILLA’S fishing survey off the northeast coast indicated that the Pedro Bank should be
‘'well worth fishing (Malpas, 1926 and Pearson and Malpas, 1926). Later, commericial trawling
by the steam trawlers, BULBUL, TONGEKOL (records made available through the courtesy ot
Ceylon Cold Stores, Ltd.) and RAGLAN cASTLE, showed that this was indeed ftrue. These
large craft used Colombo as a base (Appendix 8) and they made good catches of " mullet ™
(Lutianids) and some coarse fish. However, except for one haul made by HALPHA in 1949,
-small boats have done no trawling there. The grounds would be readily accessible to them for
they need not go beyond the narrow continental shelf (Fig. 2).
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Fig. 2. Mapshowing positions of several fishing ports mentioned
in thesurvey reportandthe extentof thecontinental
shelf (sea area inside the 100 fathom contour) over
which almost all fising takes place.
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" Southeastern Palk Strait

LILLA'S work in southeastern parts of the Palk Strait (also readily accessible to small
“boats) showed that this is a highly productive area .of poorer quality fish ‘(Appendix 9 and
‘Table IV). No large trawler has ever tried to operate there commercially but 1952 results reported
by Glanville for HALPHA (unpublished MS, Fisheries Research. Station) support the conclusion
Malras (1926) reached that this should be rewarding. -
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HALPHA is 75 feet long, has a gross tonnage of 54 and has two 140 horsepower diesel
motors. She could scarcely be referred to as a ** small boat ’’ in the regular sense of the term.
It is true to say, therefore, that previous to 1953, the only small-boat commercial trawling ever
done in Ceylon was with unmechanized boats. ‘

B. 1953 and 1954 Trials
Planning

The knowledge that lucrative catches are made by trawlers of caNADIAN’S and NORTH
STAR'S size-class in places where groundfish are plentiful (Appendices 6 and 7; and Fish. Res.
Inst. Japan, 1961) and the promising reports of LiLLA’S and BALPHA’S efforts in areas that
are readily accessible to boats of this size were encouraging. It provided all the evidence that
was necessary to convince the Steering Committee that it was important for the Canadian team
to try out small-boat otter trawling with their Canadian west-coast type gear.

Trawling, as a method of fishing, i1s not strange to Ceylon and it seemed reasonable that
it would be adopted by small boats if this were shown to be worth while. It was thought of
as well suited to ports like Jaffna and Kayts whose harbour mouths are too shallow for large
trawlers and probably equally well suited to deeper-water ports like Colombo, Talaimannar and
Trincomalee.

It was decided that the three areas offering the best prospects for exploration were the
southwest and northeast coasts and southeastern Palk Strait.

1953 Trials with Conventional Gear

Mr. H. Pinchin, who had experience in trawling off the Canadian Pacific coast, was one of
the first group of three Canadian skippers to come here under the Colombo Plan and he carried
out the 1953 otter trawling trials using NorTH STAR. She was equipped with a double-drum
winch and ‘‘ A > frames placed far aft. The trawl was boarded, therefore, over the stern as is
the fashion for small boats off the Canadian west coast and off the northwest coast of the United
~ States of America.

The trawl used for most of the work had an 80-foot footrope. Toward the end of the
year’s work it was thought that it might be too large for NorTE STAR’S 80-horsepower diesel
motor to haul at an effective speed. Mr. Pinchin therefore reduced the mouth-width until the
footrope measured 55 feet. This increased the towing speed somewhat and the hauls made
thereafter seemed to be better (Appenidix 10) in that they took more mullet (Lutianids). The
catch records are summarized in Table IV, along with those of other boats that have fished the

same areas. - ~—
Mr. Pinchin’s records and general reports support two conclusions :

1. Glanville’s reports are well founded and until the positions of trawlable grounds off
the southwest coast are charted, it will be impossible to assess them properly.

9. The fish taken on Pedro Bank and in Palk Strait were third quality (many skates,
rays, sharks and small fish) and not abundant enough to make otter trawling commercially worth-

while for boats of NORTH STAR’S size-class.
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This second conclusion seemed incompatible with former records (Appendix 8 and Table IV)
which showed the Pedro Bank to be highly productive of second-quality fish. While Mr. Pinchin
was unable to offer a generally satisfactory explanation for this disparity, he attributed it to
year-to-year differences in abundance of fish on the grounds.

1954 Trials with Conventional Gear

| The total number of hauls made in 1953 (69 in all) was not great so the Steering
Committee decided to continue the project in 1954 in spite of Mr. Pinchin’s findings. Mr. Victor
Halliday, one of the second group of Canadian skippers to come here, was put in charge. He

had had several years’ experience in small-boat flounder and general groundfish trawling in Nova
Scotia.

The trawling gear was installed on canapiaN and the first trials were made in July out
of Trincomalee using a new 80-foot otter trawl braught out from Canada in 1953 by Mr. Pinchin.
Records of the operations are reported in Appendix 11 and Table IV. Based on these and on his
observations on behaviour of local varieties of fish and on the boat’'s performance, Mr. Halliday
came to the following conclusions:

1. The fish here seem to move faster than they do off the Canadian east coast. This he
attributed to the much warmer water (80° as compared with 50-60°F) and because of this one might
expect that higher trawling speeds would be required to take them.

2. cANADIAN'S speed when towing the 80-foot trawl at full throttle was very low—not
much over one knot per hour.

- 3. At this speed the net was capable of taking only the very slowest-moving species of
fish like flounders. Any others taken must be regarded as accidentals and their numbers in the
catch must not be considered a reliable index to their actual or relative abundance on the grounds.

4. The consistently low catches of flat fishes by the trawl and the low frequency of flat
fishes in catches of local craft using other types of gear is good evidence that flat fish are scarce

on these grounds as Blegvad (1951) suggested.

5. The scarcity of these slow-moving varieties, which are, in so many cases, the mainstay
of small trawler catches in temperate regions, does not augur well for the success of conventional

small-boat otter trawling here.

6. canapiaN was under-powered for trawling with an 80-foot net, even if only slow-
moving types of fish were being sought.

7. The smallest, commercial-sized trawl available should be used if a fisheries survey with
conventional otter trawls was to be carried out. *

Mr. Halliday’s third conclusion is consistent with the data compiled by Mr. Pinchin in
1953. Pinchin’s catches were often composed almost entirely of large skates and of _almost‘nio
faster-moving forms such as mullets (Lutfianids), until after he reduced the net size. This
conclusion is further supported by a comparison of Mr. Halliday's trawl catches (Chundikulam,
July 23, Appendix 11) with Mr. Pyne’s longline catches made on the same grounds on the
same day (Appendix 13). The trawl took poor catches, and of mullets only, whereas the
longlines took fair numbers of mullets and some sharks (dogfish) which are fast fish. Sharks
must have been on the grounds, even if they were not captured by the trawl. The logical
explanation is that they were fast enough to swim out of the path of the slow-moving trawl.

Following these first east coast trials, Mr. Halliday ordered a new trawl. It was a cotton
trawl— £ of No. 35 Style as described 1n Catalogue No. 2, 1953, of John Leckie lelte.d, Halifax.
Nova Scotia, Canada. It had a 50-foot footrope. At the same time he reduced the width of the
1953 trawl from 80 to 35 feet and he was able to obtain an old worn net with a 30-foot footrope
from the Department’s stores. With these two smaller nets, trial hauls were made after July 20

off Mullaitivu and in Palk Strait.




46 | MARINE FISHEEIES OF OEYLON

_ These,- however, were little. more produetive than. the 80- foot trawl although they did
permit an increage in trawling speed to an estimated two knots per hour. This he considered
still too slow for good catches of flat fishes (which were rare) and much too.slow for the fa.ster
species. Support for this opinion comes. from British Columbia "trawlermen who consider .thaf,
even in their cold waters, speeds of at least two knots are required for flat fish and that three
knots are required to take any quantity of faster types along with them. The same opinion is
held by Nova Scotia flounder trawlermen who regularly tow at two to three knots (Personal
communications from St. Andrews and Nanaimo Biological Stations of the Fisheries Research
Board of Canada). The Wedge Bank trawlers usually operate at four knots and it seems likely
that the LILLA, ‘TONGEKOL,' BULBUL and RAGLAN CASTLE all operated at such speeds when they
recorded the good Pedro Benk oetohes 11sted in Appendlx 8 and Table IV |

;

Speoial 'l‘mals

4-"“

On Ootober 29 1954 oﬁ Keyts (Appendlx 11) Mr Helhda,y tested hls theory -that
CANADIAN'S poor oetohee were-the: result’ of slow towing.: Heé had ' NORFH -$TAR pass- him
atow line’so the two boats could tow in tandem. In this way the combined power ‘of their 80-
horsepower motors was used in hauling the 50-foot trawl and he achieved & towing- speed
estimated at 2§ to 2% knots. Table IV and Appendix 11 show that the catches made in this way
were two to ﬁve tlmes as’great as those made by caNapiaN alone using the same net on the
same grounds on the same day. Even this increased catch ‘would not be considered worth Whlle
by Canadian east or west-coast standards (Table IV) but it is to be noted that the hauls were
not-miade in & part of Palk Stra,lt designated by Malpas (1926) as worth trewhng

| In 1953, Mr. Pinchin explored the possibilities of mid- water trawling W1th NORTH
sTAR, On. August 19-22, off Trincomalee, he towed the 80-foot otter -trawl, complete with
doors, on short: cables e'ong the 40-fathom contour. By adjusting the cable- length he made tows
at various depths estimated at 10, 20 and 30 fathoms (Appendix 10) to see if there were miid:
water fish to be eaptured. The speed achieved was somewhat higher than that of bottom
trawling with the same gear. In the course of the- fishing he took a few small fish and.jelly-
fish® This result was not encouraging but the beach seines at thet time were. doing no better,
It did show, however thet even a slow net towed in IIlld Weter can ta,ke some fish.

In 1954, Mr. Aubrey Barry and Mr. Halhday, who ]omed the Cenedlan tea,m thet year
made another test of mid-water trawling. On July 27, off Mullaitivu, cANADIAN and- NORTH
STAR combined operations for a brigf time. Hach took a single warp of a square-mouthed box
trawl 78 feet on each side (a pseudo-Larsen trawl) and hauled it close to the surface through
- small schools of pomfret (Stromateus fiatola (Bk.) ) which appeared to be feeding on ]ellyhsh
The speed was not more.than one mile per hour and the boats were about 100 feet apart. They
managed to straddle the schools of fish which seemed to be in no way alarmed by the boats or
the net but they did not enter the net. They merely avoided it lelsurely

cANADIAN’S winch failed when the trawl was being boarded after the first haul and NorTH
sTAR had to board it by herself. Only one pomfret was taken. It was several days before. the
winch was.back into operation and by that time the pomfret, which are seasonal migrants on
this coast, had moved out of the area end no further trials were possible. -

' This brief test indicated that the method of operatlon was suited to the ceptme of thls
sohoohng species off Mullaitiva because it will *‘ stand *’ in the water in spite of local distur-
bances. How many other local species share this characteristic is not known. Some certainly
do not, but it is believed that many which are now regularly taken by beach seines do stand
and could be caught by towing small, fast, mid-water trawls. Mr. Saemundsson, the F.A.O.
fishing gear technologist who was working in Ceylon in 1954, expressed the- view that twin-boat
ﬁshmg trials using nets of various sizes and de31gns approprlate to the sizes of the boats
available to tow them, should be given a prominent place in fisheries survey work. The two
tests and the obervations made by the.Canadian team support Mr. Saemundsson’s view.
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’ C:. Discussion
Importance of Continuing Trials A

., Because the conventional otter trawl and the conventional methods of operating it from
low-powered boats were found unsuitable to conditions in Ceylon, it has been suggested that
small-bcat trawling trials' should be abandoned ‘altogether. This we would consider unwisé
because the possible benefits of adapting small-boat trawls to local conditions are very great'
We regard them as possible successors to beach seines. The beach seine fishery now contributes
40% of the total annual catch but is in economic distress because it requires so much man'
power anc manpower is becoming increasingly expensive (Canagaratnam and Medcof, 1956).
| .C ,. i’[t is important therefore to continue efforts to adapt small-boat trawling to conditions
in Ceylon. | ¥

)

alanville and others have shown that conventional ofter trawls will work in Ceylon’s
inshore waters. And Pinchin and Halliday have shown some of the problems that face their
commercial operation by small boats. One of the ways of increasing the speed of- -trawling (which
seems to be one of the main problems) without changing the type of trawl would be to increase
the power of boats. This seems undesirable because it might involve increases in the size of
boats which might bar them from ports like Jaffna with shallow harbour mouths. It i1s also
undesirable because it would increase operation costs. But if efforts are to be made to .adapt
conventional trawls, there are ways of reducing some of the operating costs. Appendices. 10
and 11 show that the number of °* rip-ups °’ suffered 1s very great. These are costly 1n time
- -and. money. Mr. Halliday was of the opinion that ‘' rollers *’ or ** bobbins "' should be -fitted
to the footrope to reduce these and a set of these was turned out for trial. Unfortunately they
were made of seasoned, fine-grained wood and never did lose their buoyancy, even when sunk
at-40 fathoms for 48 hours. They were therefore unfit for trials. The need for trials with
bobbins ¢till stands. | | | | -
Possibilities of other Trawls

A more promising way of getting around the problem of increasing trawling speeds,migl;{‘t
be to change the design of trawls and/or methods of trawling. There are many types of trawls
and many ways of using them and new types are continually being developed. Much ot the
power exerted as a forward thrust by the motors of otter trawlers is absorbed by the ‘* doors ™
‘which are set at an angle so they will flare sideways and keep the mouth of the trawl open by
their sideways pull. There are other ways of keeping the mouth of the net open without' this
loss of power. o .

If the doors of the otter trawl were discarded and CANADIAN and NORTH STAR (O
any other pair of matched boats) each towed one of the warps of the same trawl, higher speeds
~ should be attainable than those Mr. Halliday achieved by tandem towing. This increase might
be great enough to raise both the quantity and quality of catches to commercially profitable
levels. This twin-boat method of fishing groundfish is commonly practised by the Japanese
““bull frawlers ”’ that fish the China Sea (Fisheries Institute of Japan, 1961) and by trawlers
from Spain which cross the Atlantic to fish the Grand Banks off Canada’s east coast. It was
from them that this method of trawling got its name, ‘‘ Spanish trawling *', in that region.
Twin-boat trawling should work in Ceylon because the weather, which is usually a Lmiting
- factor for this type of fishing, is much more favourable here than in the North Atlantic. Nobody
has' tried it. John (1951) thought the possibilities were good. . .

It ‘twin-boat trawling with regular types of bottom -trawls will not work, or even if 1t
~ did ‘prove workable, there are still other types of twin-boat trawling that are worth examining.’

| The conventional groundfish trawl, with its low head-rope, may not be the best gear to
use in Ceylon waters where certain types of fish like flounders, that actually live on.the bottom,
are rare. There are two well recognized ways of fishing under such conditions. In both these
methods there is little or no friction between net and bottom and high speeds can be obtained
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with relatively low power. One is to use a net which need not go to the bottom—a mid-water
trawl such as a herring trawl or Larsen trawl. The other is to use a box trawl to skim over the
bottom.

The sides of a box trawl are high so that even when the footrope is on bottom the head-
rope will be well above it, thus enabling fish to enter the net even if they are swimming several
feet up in the water. Because fast bottom fish are known to be abundant on close-to-shore areas
that are accessible to small boats, e.g., Pedro Bank, it does seem worth conducting trials of
this sort.

Similarly, surface and mid-water trawls should be tested for capturing fish that live
well up in the water quite independent of the bottom. NoORTH sTAR'S and caANADIAN'S
preliminary trials at mid-water trawling have already been described. The results were not
discouraging. The hope is that systematic trials will discover efficient methods of small-boab
trawling that will eventually assume the important roles they now fulfil in other countries.
John (1951) had high hopes for this type of operation. '

Summary

1. Small-boat otter trawling for groundfish is a highly productive method of fishing im
many countries and if practicable here, might be carried on both from deep-water ports and
from ports that are too shallow-mouthed to accommodate large trawlers.

2. So far, only small catches have been taken in small-boat trawling trials in Ceylén
but several important points have been established that indicate promising directions for. furthei
trials. | SR

| 3. Slow-moving fishes, such as flounders, that sustain conventional small-boat otbér
trawling in many temper'ate countries are rare here but faster-moving groundfish abound on
some of our close-to-shore banks. ‘ -

4. An mmportant point is -that small-boat trawls must be towed faster than in temperate
zones 1f they are to capture the more abundant fast-moving species. This might be done by
using more powerful and faster boats and quite small otter trawls fished in the conventional
way. But there are other kinds of trawls and other methods of fast trawling with low-powered
boats that have not been adequately tested here; for example, mid-water trawls and twin-boat
trawhng (Spanish trawling) for pomfret. The possible benefits from adapting these to Ceylon
fisheries are great. | |

Recommendation

~ Because the possible benefits of small-boat trawling are great and because the Department

- of Fisheries now has boats that seem capable of testing and adapting at least some of the
- known methods to local conditions, it is recommended that small-boat trawling trials be continued
vigorously. |

- HANDLINING FOR GROUNDFISH

Handlining is like angling without a rod. It is a very ancient but not necessarily crude
form of fishing (Radcliffe, 1921) that is still commorly practised in many countries—usually from
boats. Kach fisherman tends at least one line and each line carries one or more baited hooks
and a sinker fastened close to its lower end. The handliner pays out line until the sinker rests
on bottom or is close to it, then he generally raises and lowers it with a seesaw motion of the arm.
He believes that moving the baits makes them more attractive. He may also ' chum "' the
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