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Preface

cilicicncy of small fishing vessels. Why, however. should FAO call such a meeting as the Third
FAQO Technical Mccting on Fishing Boats and why should so many, more than 300 men and
women from 40 nations and from all quarters of the earth spend time and moncey in attending ?
The Preamble of the Constitution of the Food and Agriculture Organization commits the Member
Nations to take scparate and collective actions to promote the common welfare for the purpose of:

AL of us arc keenly interested in the improvement. in every significant way, of the design and

@ raising levels of nutrition and standards of living of the pcoples under their respective
jurisdictions;

@ sccuring imprevements in the cfficiency of the production and distribution of all food and
agricultural products;

® bettering the condition f rural populations:

@ and thus contributing toward an expanding world economy.

These simple phrases make our duty clear. Technical information and experience data will help in
our continuing and urgent duty to give technical assistance to the developing nations of the world.
To such nations the seas and their resources are particularly important because they supply vital
animal protein and because they arc readily and easily accessible to all.

But FAO in any given field can only muster a very few experts. In addition to bringing together
all of our own professional stafl’ in this ficld, we had to augment their cfforts with the services of other
experts kindly loaned to us by other co-operating organizations.

Under these circumstances, we in FAO can act only as promotors and catalysers, as stimulators of
action and a clearing house for information. The participants themselves represented by far the
greatest potential for improving the design of fishing vessels. The mecting has brought forward
experience and knowledge about new materials, new power plants, new instruments, new methods of
designing hulls and equipment which will help all of us take a long step forward in the never-ending
process of improving the tools through which we all improve our standard of living.

Through the yecars much attention has been given to the improvement of the design of small fishing
vessels, but much remains to be done. In spite ol the present ecmphasis on the large and highly-
integrated distant water factory-type fishing vessels, 80 per cent of the world’s catch of fish comes from
grounds on or near the continental shelves. Such fishing grounds are readily and economically fished
by small vessels based on adjacent shores. It cannot be said that there is necessarily any advantage in
having to sail half-way around the world to rcach a fishing ground and half-way back again to deliver
the catch. This fact alone contributes greatly to the importance of the small fishing vesscls.

We do not believe that we shall cver have a single set of standard designs for fishing vessels. The
needs of the fisherics in different parts of the world arc much too varied to make such standardization
sensible. All designs, however, must be subject to continuous study and improvement in order that
those living from the seca may progress as steadily as those living on the land.

To the Third FAO Technical Mecting on Fishing Boats came both Government delegates and
independent naval architects, boatbuilders, etc., from many parts of the world. There was free and
open discussion. In this volume therc is a definite quantitative record as far as discussion presented to
our one-week technical FAO mecting is concerned. The discussion and ideas are recorded and reported
as they were made—even if condensations have had to bc made.

The resulting book is not meant to be a text book of naval architecture. It, like its companions,
Fishing Boats of the World and Fishing Boats of the World: 2, deals with that part of fishing boat design
which is missing from text books on naval architecture, and it is so edited and presented that everyone
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concerned with designing and building more efficient and profitable fishing boats will find its illustra-
tions and information of practical and economic value.

It has sometimes been the practice to limit the efficiency of individual fishing vessels in order to
recduce the effectiveness of a fishing fleet and thus achieve conservation targets—for those this book is
not intended. In fact. we must always remember that conservation and cfficiency are not incompatible.
We must not stifle technological progress in the name of conservation. Of course, the finite limits of
sizc of all stocks of fish make it mandatory, sooner or later, that total fishing effort must be restricted.
However, within thesc limits, it is equally mandatory that the efficiency of each fishing unit should be
as high as possible. It is easier to restrict fishermen when flcets consist of efficient and profitable units
than it is when the fleets are so large and incfficient that the very economic survival of the individual
fisherman is at stake. Under such circumstances, it becomes politically most diflicult to restrict the
operations of any individual.

FAO was established 20 years ago with high purposes. These purposes are more important now
and the problems hampecring their achievement are more difficult, as world population increasingly
outstrips the growth of food supplies. World fishing in rccent years continucs to be the only major
source of food whose rate of gain in production is outstripping the rate of population growth. Although
many national and international organizations carry out exccllent fundamental work in fisheries
research, conservation and development, we in FAQO constitute the only truly international and world-
accessible body in the field of fisherics. The most recent General Conference of FAO Member Nations,
held in late 1965, decided to ensure that FAQO in future years has the status of being the leading inter-
governmental body in encouraging rational harvesting of food from the occans and inland waters.

It established a high-level Committee on Fisherics sclected on a world-wide basis to enable us to
serve world fishery interests more capably and effectively in the future and to raise the Fisheries Division
to Department status. We now hope to be able to offer more assistance to nations in carrying out
their difficult tasks of incrcasing their harvests from the world ocean. At the same time we must help
to meet the common and inescapable requirements of realistic, rational fishing and conservation of
oceanic fish stocks. As we work towards these ends, we must always remember the special problems
of the imbalance of food distribution which confront the developing nations as they strive to raisc their
standards of living and in particular their standards of adequate and proper nutrition.

Many of the nations most in need of more protein have abundant fish resources within a few miles
of their own shores. What we learned and what we planned at the Boat mecting will, one day, result
in more and better small fishing vessels. Those in turn can help fight hunger - our greatest problem
in the years to come.

Roy L JACKSON
Assistant Director-General (Fisheries)
Food and Agriculture Organization
Rome,
March, 1967.
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Note from the Chairman

followed the first FAO World Fishing Boat Congress. Most of us can remember the impact of that

volume on technologists engaged in the operation or construction of fishing vessels. Almost over-
night it became the bible of the industry and the indispensable reference work which was consulted
first in the design stages of not only fishing vessels but small vessels ot all kinds and types.

When its companion volume Fishing Boats of the World: 2 appeared in 1960 reporting the papers
and discussions that took place at the Second FAO World Fishing Boat Congress it took its place
alongside the first volume as a major work of reference essential to all technical libraries concerned
with the fishing and smull vessel industry. It was no surprise, therefore, when over three hundred
delegates from forty nations came from all corners of the world to attend the Third FAO
World Fishing Boat Congress in Goteborg. Knowledge of the results of the two previous Congresses,
and memorics of the First Co.gress, had not prepared ine, however, completely for what was to take
place at this Congress.

There were foar areas in which the Congress delighted me, and which 1 think deserve some
comment.

The first area was the fricndliness and courtesy to others shown by all of the delegates. In spite of
the barriers of language and diflerent customs there was true communication between the delegates.
Everyone there had a common purpose which was to learn as much as they could about fishing vessels in
areas other than their own and to pass on to anyone who wanted it any information they had which
might be helpful to the other man.

It was communication at an international level at its very best, and the spirit was perhaps best
illustrated by two young, able and educated delegates  one from Pakistan, and the other from India.
Onc evening at a reception I saw these two gentlemen come in arm in arm. With the Pakistan-Indian
conflict over Kashmir hitting all the hecadlines of the world's presses, T said: It doesn’t appcar to
mce that you arc particularly disturbed or bothered about the actions of your respective countries™.
One of them replied: ““Governments make war; not individuals’’.

The second thing that really amazed me was the quality of the comments, in spite of the fact that
we had to cut and to limit the amount of time each individual could take. 1 opened the mecting and
attempted to point up the need for brief and succint statements by telling the story of a native of the
State of Vermont in my country. Vermont has long had a reputation, perhaps because of its northern
location, rocky and forbidding terrain, and harsh winters, of breeding pcople who are extremely
independent and very taciturn— particularly in conversation with strangers.

A group of lady tourists were travelling by car around Vermont one summer when they came to a
small village which consisted primarily of a cross roads, a few scattered homes, a general store and
post office on the corner. The ladies stopped their car, got out, and walked up on the porch of the
country storc cxclaiming “How quaint!”, **How charming!™, etc. One of them spicd an clderly man
in overalls, wearing a straw hat, sitting in a chair on the corner of the porch whittling on a piece of
wood with a knife. She went over to the old man and said: “Oh, you must be a native™. “Tell me,
have you lived here all your life?”” He replied: **Not yet!”

While we didn't always get comments as bricf and succint as that, we did get a large number of
excellent comments and discussions condensed into very brief periods. In each day’s session, which
consisted of a three-hour meeting in the morning and three hours in the afternoon, we averaged
throughout the conference over sixty speakers a day. Time after time the Chair had to cut off spcakers
who obviously had much more to say. One of the great values of this publication is that here there is
room so that all of the pertinent comments of each man can be published.
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The third area which was particularly evident to the man sitting in my chair was the efficient and
skilful organization work that had becn done by the FAO Secretariat. The months of preparation and
the long hours put in by these gentlemen from FAO both before and during the mecting paid off.
Only by their efforts was it possible to compress the summarization of technical papers and the
comments of the delegates into five and one-half days of technical sessions.

The fourth and final area deserving specific mention was the quality of the work done by the Vice
Chairmen/Rapporteurs. As Chairman, I owe these gentlemen a message of praise and thanks for their
dedicated work in preparing the summary for the individual sessions and for their masterly conduct of
these mectings. These men had been in close contact with the FAO Secretariat long beforc the mecting
and received concurrently copics of the papers and the written contributions to the discussion. Of neces-
sity they had to read and digest all of this to be able to prepare the 20 or 30 minute summary of the
papers and discussion presented by people who could not attend. These summaries were all master-
pieces, and only by virtue of their quality was it possible to keep the discussion on the subject at all
times. It is unfortunate that, becausc these summaries only covered what was in the papers or written
discussions, it is not practical to publish them in these proceedings. It should be remembered, however,
by cveryone reading the very full discussion herein that this was the result of the extremely able leader-
ship of the Vice Chairmen/Rapportcurs.

In this book we now have the printed record of the Third FAO Fishing Boat Congress. 1 am confident
that like its predecessors it will find an honoured position in the technical literature of the world.

G. C. NICKuM
Chairman
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A. C. Hardy Memorial Lecture

Chairman of the first World Fishing
Boat Congress held in Paris 1953 and
duplicated in Miami in November of
the same ycar, was Commander A. C.
Hardy. He was chosen again 1o be
Chairman of the Second Fishing Boat

A .C.HARDY

MEMORIAL

his  charm of

Cecil Hardy

After a brief illness he died in 1961. His dcath
was a definite loss to the fishing intercsts of the
world becausc he was an outstanding enthusiast for
the advancement of fishing activities in all areas as
a major factor for the more efficient feeding of the
world’s growing populations.

Apart from his individual enthusiasm for the
industry he brought high technical qualifications to
the advancement of the industry. As a naval architect
he was keenly interested in the better application of
technical skills and scientific knowledge in the
design of fishing craft.

In addition (o acting as Chairman of the first two
Congresses he made important technical contribu-
tions to both meetings and those arc on record in the
books Fishing Boats of the World: 1 and 2 covering
proceedings of those Congresses.

Becausce of the services rendered by Commander
Hardy in the initiation and successful conduct of
those Congresses on fishing boats, a general desire
was felt to perpetuate his memory by inaugurating a
lecturc on a subject of definite interest and value to

Congress held in Rome 1959,

On both occasions he made a pro-
found impression on delegates by his
diplomatic handling of the Congresscs.
manner
mterest end enthusiasm
provement of fishing vessels.

F.A.0
BOATS
CONGRESS

and intense
for the im-

the fishing industry, this to be given by a maritime
Journalist familiar with the problems so dear to the
heart of Commander Hardy.

It was deecided to ask Captain T. Rinman to
deliver this lecture. He was choscn for three reasons;
first he is of Swedish nationality and the third
Boats Congress was held in Gothenburg with the
Swedish Government as hosts; secondly he is a
maritime journalist working for the journal Swedish
Shipping Gazette (Sveusk Sjifarts Tidning), thirdiy,
he had been closely associated with Commander
Hardy as an apprentice in his London office studying
naval architecture.

As a memento of the occasion and a permancnt
tribute, a gold medal—pictured above was presen-
ted to Captain Rinman. The donors were two
personal friends of the late Commander Hardy,
Arthur J. Heighway, Fishing News (Books) Ltd. and
Henri Kummerman of MacGregor-Comarain. In
presenting the medal to Captain Rinman, Mr.
Heighway rccorded his appreciation of and admira-
tion for the work done for fishing by Cecil Hardy, as
he was popularly known to his friends.
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While still in the cngine-room, 1 would like to say
something about rationalization and/or automation of
the working procedures hcre. Fishermen have always
been receptive 1o ideas that could help them to do more
work with less manpower. The activity seen in the Mer-
chant Navy during the 1960's to mechanize or automate
various functions in the engine-room and at the same
time ensurc operational reliability have alrcady shown
good results. During the next ten years, a revolution is
likely to take place in the operation of a modern com-
mercial ship.

Perhaps to the fishing industry it does not seem a very
important development that the crew of a mammoth
tanker may be reduced by 70 per cent or even be elimi-
nated, while the ship’s 20,000 hp engines run unmanned
in an engine-room which may be locked up for 16 hours
a day. Of course this is of no immediate practical impor-
tance to a fisherman in a medium-sized boat. But what 1
am trying to say is that even these highly technical
developments in the largest ships may provide hints or
clues of possible developments which will someday be
practical in the smaller fishing boats. Many items out of
the wide range of fairly inexpensive monitors and
supervisory instruments designed to suit the needs of the
Merchant Navy could probably be uscd in the fishing
industry for various purposes.

Hydrodynamic research and a scientific approach to
ship design have led to important improvements. The
encouragement given by FAO in this respeet is par-
ticularly welcome. Since World War 11, entircly new
fishing boat hulls have been evolved in some parts of
the world. In this, Great Britain is well ahead and employs
computers and modern research methods. The Swedes,
on the other hand, use 100 [t trawlers with underwater
bodies suited for 250 to 450 hp and 7 to 9 knots, but
they put 800 to 1,200 hp engines in them to gain another
3 to 5 knots. The same result could probably have been
achieved with a 600 hp cngine and a new underwater

body which is just as scakindly and seaworthy as the
old one.

Extensive research has given us faster cargo ships
without increasing main cngine power. We have got the
bulbous bow, new rudders and new underwater lines in
the Merchant Navy. We have got cheaper and more
suitable hull designs.

The merchant ships of today are more efficient and
less expensive than their predecessors. This means higher
carning capacity. Tt secms rather odd that, with few
exceptions, similar progress has not been made in fishing
boat design. This is obviously a field where FAQ has an
important mission to fulfil.

There are other examples where the shipping industry
and the fishing industry have similar problems and these
cxamples are not always of a technical character. The
change toward bigger ships and the increasingly keen
competition has created in many parts of the world a
need to introduce changes of business organization. New
tax laws and the ever increcasing need for capital are
factors that if they do not dictate the type of business,
they at least favour certain types of companies.

In conclusion, during the past dozen years more has
been done in the shipping industry in some shipping
nations than cver before to improve technical functions
and earning capacity. I have touched on some general
tendencics. More specifically, 1 feel that the fishing
industry would also benefit from a close study of all the
numecrous items which cost between five and five hundred
pounds which arc used in engine-rooms and on deck
aboard merchant vessels of different types.

Finally, I should like to stress the fact that, although 1
believe my general observations are rclevant, in varying
dcgree, to conditions in many parts ol the world, specific
examples mentioned mainly refer to the situation in this
country (Sweden).
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ADVERTISEMENT SECTION

T the end of this volume appears an advertisement section. This is included
because it is appreciated that practical, commercial information should be
A reudily available for ull interested parties coneerning fishing vessels, fishing
gear and cquipment that can be procured from various sources for the betterment of
fishing practices.
A list of advertisers arranged in major categories is as follows:

Ship & Boat Builders:

Astilleros Unidos del Pacitico, S.A.
Blount Marine Corporation
Chantiers et Atceliers de la Perriére
Cochranc & Sons 1.td.
Korneuburg, Shipyard A.G.
Marine Construction & Design Co.
Miho Shipyard Co. Ltd.

Miller, Jumes N. & Sons

Prout, GG. & Sons Lud.

Rickmers Werft

Sotefame de Angolt S.AR.L
Tyrrell, John & Sone L.td.

Wik ham, W. & Co. Ltd.

Marine Engines, Gear Boxes & Sterngear:
Anglo Belgian Cy.
Cunis, W. R. Ltd.
Hundcsted Motorfabrik, A/S
Jonkopings Motorlabrik, A.B.
Lister Blackstone Marine Ltd.
Mirrlees National Ltd.
Modcern Wheel Drive 1.td.
Moteurs Baudouin
Motoren-Werke Mannheim A.G.
Nyqvist & Holm A.B. (NOHAB)
Outboard Marine (Evinrude)
Outboard Marine (Johnson)
Rolls-Royce Ltd.
Strojexport, (SKODA Marine Engines)
Wichmann Motorfabrikk A/S
Zahnriderfabrik Renk A.G.

Electronic, Navigation, Bridge Controls & Fish Finding Equipment:

Atlas-Elektronik Bremen (Fried. Krupp)
Bendix International Operations
Bloctube Controls Ltd.

Brown, S.G. Ltd.

Decca Navigator Co. Ltd., The

Hoppe Hans

Keclvin Hughes (a Division of Smiths Industries Ltd.)
Koden Electronics Co. Ltd.

Nuova San Giorgio S.p.a.

Simonsen Radio A/S

Taiyo Musen Co. Ltd.
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Winches:
Brusselle, A., S.p.r.l., Ateliers de, Construction
Hydraulik Brattvaag, A/S
Norskov Laursen, Maskinfabrik
Nuova San Giorgio S.p.a.

Fishing Gear:
Apeldoornse Nettenfabrick von Zeppelin & Co. N.V.
Arctic Norsenet Ltd.
Béon Société Anonyme des Ateliers, Le
1.C.I. Fibres Ltd.
Marine Construction & Design Co.
Marinovich Trawl Co.
Mecewes & von Eitzen, J.H.
Morishita Fishing Net Mfg. Co. Ltd.
Mustad, O. & Sén
Nippon Gyomo Sengu Kaisha Ltd., The
Nuova San Giorgio S.p.a.

Refrigeration:
Frick-Barbieri, S.p.A.
“Samifi”, (Soc.P.Az. Macchinari Impianti Frigoriferi Industriali)

Fish Pumps:
Hidrostal S.A.
Marine Construction & Design Co.

Aluminium Fish Boxes:

Bernt Iversen & Sen, A/S
Nordisk Aluminiumindustri, A/S

Liquid Fuel Heaters:
Larsen, Hans L.

Naval Architects:

Blount Marine Corporation
Kristinsson, G. E. & Dr. David J. Doust

Miscellaneous :

Fisheries Dept. FAO
Fishing News (Books) Ltd.
Fishing News International
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The Influence of Social and Economic
Factors on Technological Development

in the Fishing Sector
by R. Hamlisch

Influence des facteurs sociaux ¢t ¢conomiques sur le développement
technolugique de 1a péche

La question s¢ pose pour les dessinateurs ¢t constructeurs de
batcaux de pcche de savoir quel concours ils seront appelés i
apporter a I"avenir. L'auteur répond & cette question en analysant la
demande de biatiments neufs ou perfectionnés, laquelle dépend clle-
méme des perspectives du marche pour les produits de la péche.

Apres avoir décrit, en citant quelgues exemples, les circonstances
avant entrainé une expansion des peches en divers points du globe,
Iauteur étudie certains facteurs humains de production: attitude
vis-a-vis du travail & bord. préférences en maucre d*éguipement,
décisions relatives aux investissements, ainsi que influence des
institutions ¢t des pouvoirs publies sur le développement technolo-
gique.

Vient ensuite un exposc détaillé des conditions qui favorisent ou
retardent I'¢volution technologique dv secteur halicut:que. La
derniére parue de la communication ¢tudie principalement Fencou-
ragement de I'expansion des péches ¢t it cadence £ progres techno-
logique hali-utique dans les pays ¢n voie de déveioppement.

The ‘“market’" for fishing boat architects and builders

ECHNOLOGICAL. aspects. understandably, have
occupied the foreground in the fishing boat
congresses and other meetings concerned with
fishing craft and gcar organized under FAQ auspices.
Economic considerations came up in documentation or
discussions usually only in context with construction
costs, although one paper submitted to the First Fishing
Boat Congress in 1953 also included a discussion of
other factors affecting fishing vessel design (Beever, 1955).

The purpose of this paper is to look at factors other
than those relating to technology and naturc (ie.,
fishery resources, oceanography, climate, ctc.) through
a wider lens. The fishing boat builder and architect have
an intercst in these factors, since they play an important
part in determining future needs for their services.

The young man who is considering a career as fishing
boat architect or builder wants to know something
about the market for specialists in the profession since
his earning capacity will depend not only on his pro-
fessional competence but on supply and demand condi-
tions in this market.

On the supply side, the number of competitors the
prospective naval architect or boat builder has in his
field will be limited by the availability of training facili-
ties. More specifically, the number of naval architects
and boat builders available for work on fishing boat

(93]
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La influencia de¢ los factores ccondomico-sociales sobre ¢l desarrollo
tecnologico en el sector pesquero

Los arquitectos y constructores navales dedicados a las embar-
caciones pesqueris seonteresan en las futuras necesidades para sus
servicios. |1 autor expone esas neeesidades en funcion de la de-
manda de embarcacion s nuevas v perfeccionadas, la cual depende
a su ves de las perspect vas del mercado de productos pesgueros,

Partiendo de algunce  ciemplos, deseribe las circunstancias que
han conducida o la ¢ pansion de la pesca en varias partes del
mundo y paza después  exponer los factores de . insumo humano™,
en relacion con la acttud adoptada ante el trabajo a bordo, con
las preferencias por determinado  cquipo, las decisiones  sobre
inversion y los efcctos de la accion de las instituciones y cf Estado
sobre ¢l desarrollo tecnologico.

Sigue an examen mas detallado de la condiciones favorables o
retardatanias para la evolucion tecnologica del sector pesquero. La
uliima seccion del trabajo s¢ extiende en consideraciones sobre el
fomente de la expansion de la pesca y el ritmo del progreso tecno-
logico en las pesquerias de los paises en desarrollo.

design and construction will fluctuate with the oscilla-
tions in the market for fishing versus other craft.

The demand for boat builders and architects is a
function of the demand for new and improved fishing
craft and thus, ultimately, of the market for fishery
products.

Dissemination of technological knowledge

Scientists and technologists often tend to discount the
importance of demand factors. They feel that increased
catches could be marketed without difficulty, as long as
promotional activities are not altogether neglected. The
real problem, in their estimation, is to produce enough
fish to feed the rapidly expanding population of the
world; the biggest obstacle is human ignorance and
slowness of dissemination of technical knowledge. Lack
of money and neglect of cxtension work is admitted to
play a part (Traung, 1960).

Is this thesis valid? In 1946, some leading atomic
scientists estimated that it would take the USSR a
minimum of ten to fifteen years (after coming into
possession of atomic scerets) to “solve technological and
organizational problems™ before it would be able to
explode its first bomb. Other examples along this line
could be cited. Scientific and technical news spread
rapidly nowadays (thanks to the existence of a good
technical press and the continuous expansion of mass-
communication media) and the laboratory and engineer-



ing people arc perhaps the world’s most closely-knit
group. Even administrators are not as unaware of
technological development-—nor as callous in considering
the needs of progress—as they are made out to be by
the more impatient members of the fraternity of scientists
and technologists.

The danger of equating animal protein food requirements
with effective demand for fishery products

It is a fallacy to belicve that a worsening world
food situation will translate itself automatically into
increased effective demand for food or for fish, in par-
ticular. If nutritional needs were the only guiding
criteria for fisheries development, many a developing
country with only a small stretch of sea coast could be
expected to emulate the USSR’s and Japan's example in
outfitting large scale factory ship operations to roam the
oceans for fish. There is nothing so very secrct about the
technical aspects of these operations, and any country is
free to participate in the exploitation of common property
ocean resources. Some developing countries have shown
considerable skill in obtaining finances from foreign
sources for (not always strictly economic) large-scale
development, and others might be similarly successful
if sufficient motivation for developing fisheries existed.

Political boundarics, then, and differences between
countries in regard to needs as well as resources available
for production of fishery and other food products,
make it impossible to project world markets on the basis
of anticipated nutritional necds. calculated from popula-
tion growth rates.

Extent and direction of development reflect specific
local, physical and economic conditions. This holds also
for the adoption of techniques. Similar fishing techniques
are often being used, one obscrver notes, in arcas which,
until recently, lacked much contact in fishing matters,
but where conditions otherwise resembled each other
(Morgan. 1956).

A few examples of how major development has come about

Fishing and hunting are man’s oldest occupations. As
cultivation of agricultural land cxpanded, fishing
survived mainly in areas where short summers, scarcity
or poor quality of soil, and absence of communications to
internal markets, gave it a comparative advantage over
farming. Fisheries in these areas remained at the sub-
sistence level until international trade opportunities
enabled the fishermen of such countries as Norway,
Iceland, Newfoundland, Alaska, and British Columbia
to export their surplus fish (Morgan, 1956).

The advances made by some countries in fishery
development in recent decades can, for the most part, be
traced to specific factors in domestic or foreign markets
or to changes in physical and financial resources available
for fisheries operations. Similar explanations can be
found for the decline of fisheries elsewhere.

Development in other sectors of the economy, under
some circumstances, has stimulated development of
fisheries and, under other circumstances. has made
peoplc leave the industry. The decline in the fishery of
one country may contribute to the growth of a fishery
in another country.

The fisheries of a country may go through cycles with
marked ups and downs. Newfoundland's fisheries were
its pre-emincnt industry until the turn of the century
when the economy began to diversify. The depression of
the 1930’s had a disastrous cffect on fish prices. The
industry was able to recover its one-timc leading position
during the Sccond World War but suffered a scvere set-
back when Newfoundland united with Canada in 1949 and
the United Kingdom market was lost. A moderate
increase in the number of fishermen after 1956 was
interpreted by some as a sign of reviving prosperity
but, according to others, merely reflected a gencral lack
of employment opportunities in thc economy of the
Province. The difficultics of the fisheries of Newfound-
land have becen blamed on devclopments in the foreign
markets for its cod production and on the expansion of
fishing operations of competing countries. In addition,
technical retardation due to lack of financial backing and
managerial enterprisc are cited as causcs (Copes, 1961).

Market factors played an important role in the sensa-
tional rise of Peruvian fisheries. Also, the lifting of
government restrictions on the fishing of the anchoveta
resources (protected until a few years ago for the sake
of the guano industry) made it possiblc to supply fish
meal to a rapidly growing fced compounding industry
in North America and Western Europe.

South Africa was able to carve out for herself’ a good
share of the fish meal market. among other reasons,
because it had acquired a large part of the cquipment
utilized until the 1950's in the Pacific Coast pilchard
industry, after the disappearance of the fish off the coast
of California.

On occasion. development of a new type of fishery is at
the expense of another, traditional, fishery which cannot
compete on even terms, be it in respect of economic
returns to the entrepreneur or in terms of attractions to
the labour force. The introduction of deep sea cutters in
Poland, thus, led to a geographic concentration of the
sea fishery ‘industry. The younger fishermen left the
coastal fishing villages for work on the cutters where their
earning prospects werc considerably better (Ropelewski,
1962).

The countries with centrally planned economics
favour fisheries over livestock development in their
food production industries because a given quantity of
annual protein can be produced from a smaller bundle of
inputs. Market demand is being given growing considera-
tion but the governments still reserve themselves the right
to fix price relationships in accordance with overall
policy criteria. The countries with centrally planned
cconomies, therefore, may want to push development of
large scale fishing to the point where marginal input
productivity in fisheries is reduced to the level of marginal
input productivity in agriculture.

In the non-socialist countries, price competition from
meat and other animal protein products places limits on
private investment. Devclopment in the fishing sector of
the economy, consequently, is not likely to be carried as
far as in the centrally planned economies, cven when
public subsidies are provided by government (FAO/UN,
1965).

Developments in other sectors of the economy, which
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characteristically have promoted fisheries expansion, are
those rclated to the creation of new industrics or markets,
South-east Alaska and northern British Columbia
benefited substantially as the result of the first great gold
rush. The fishermen were no longer exclusively dependent
on the canned salmon market; fresh and lightly salted
products could be sold and new fisheries. such as those
for halibut and herring, could be established (Bartz, 1942).
Sales of dricd fish for the rations of miners in the Congo
Copperbelt provided much of the impetus to fishery
development in the African lakes. More rccently, the
discovery of rich iron ore resources in Mauritania, and
the construction of an ore port at Port Etienne, have
had a part in stimulating interest in the cstablishment of a
fishing port as an adjunct.

Growth in other sectors of industry will be detrimental
to fisherics if it (a) creates alternative economic oppor-
tunities which are morc attractive, or (b) thrcatens the
resource and/or land base for fishing operations. Good
road communications, and a consequent development
of the tourist tradc, for instance, were blamed for having
almost killed off fisheries in muny of the coastal cities of
Oregon which at one time were cxclusively dependent on
the industry (Bartz, 1942). Industrial pollution and new
uses of water for other than fishery purposes have been,
for a long time alrcady. among the greatest problems of
inland fisheries. Lately, the same problems have been
given growing attention also by marine biologists, as the
result of off-shore oil and of atomic industry development,

Fisheries expansion has been indirectly stimulated by
decline in another sector of the economy. This has been
the case, for instance, in Chile. where the slump in the
nitrate industry led to increased interest in the exploita-
tion of fishery development possibilities.

FACTORS INFLUENCING DEVELOPMENT

Classification of factors

Classification of factors influencing development and
technological progress has been attempted on various
occasions (Netherlands Economic Institute, 1958 ; Traung
(Ed.), 1960; Morgan, 1956). Most sources distinguish
between “natural™ and “human™ influences, the former
encompassing factors related to fishery resources,
distances to grounds, climatic and nautical conditions,
land features, etc.; the latter including market, labour,
cntrepreneurial, capital, technical. economic, institu-
tional, and political factors. There is agreement that (1)
the factors are often interdependent, e.g.. the labour
market influences technical change and vice-versa, and
that (2) the scparation between natural and human
factors is to a large extent an artificial one. Provided
motivation is strong enough, natural obstacles can be
overcome. If market forces are sufficiently powerful,
fishing centres arc likely to come into being. notwith-
standing unfavourable coastal conditions (Morgan,
1956). Similarly, the reaction to a worsening of fishing
conditions may be a change to other fishing grounds,
construction of sturdier craft, etc. If humanity is starving,
farming the sca may become an economic necessity and
may provide the answer to increasing depletion of marin
food resources.

Discussion of “‘natural™ factors does not come within
the scope of this paper. In the following, the “human™
factor will be considered both in terms of individual and
collective behaviour, i.c., from the individual consumer
or producer standpoint, and from the standpoint of the
institutions man has crcated in the interest of organizing
and controlling economic lifc. A distinction will be made
between sociological, cultural, psychological, and eco-
nomic elcments motivating human action.

Demand factors

A wealth of literature on market research, including a
certain amount of information on the general aspects of
the demand for fishery products, is avaiiable. Here we
wint to point out only that the cultural, economic, and
psychological factors influencing demand must be
carefully investigated by the development planner and
technologist. Income and price elasticities of demand
express the response of the market to changes in type,
quantity. and quality. of products offered for sale, and
thus indirectly have an impact on type, number, cost. and
utilization of craft and other equipment employed in fisher-
ies. Traditional picterences for species and forms of pre-
paration of fishery products, relative preferences (together
with relative prices) of fishery versus substitute food pro-
ducts, religious attitudes, consumption taboos, similarly,
hawve an impact on demand and, consequently also, on
technology of production and distribution. All of these
clements must be studied in relation to population trends,
including changes in age. sex, and family composition, to
gain a true understanding of market and technological
development possibilities.

‘““Human’’ input factors

Sociological factors influencing production: Social and
economic status of fishermen affects development and
technology in a variety of ways, for example in respect
to availability of labour, recruitment prospects for the
future, attitude toward work. productivity of labour, ctc.

In dcveloping countries in all parts of the world,
fishermen have the dubious distinction of ranking at the
lower end of the social scale. An investigation of the
causes of this phenomenon and of its impact on the
labour market, development possibilities, and techno-
logical change in fisherics. could form the subject of a
fascinating separate study. Poverty and economic
inferiority with respect to other groups, as in India
(Morgan, 1956), does not necessarily provide the
explanation. The income of the Bozos and Somonos
fishing the Delta of the Niger River is substantially
higher than that of the farmers and cattle rangers in the
area, yct they continue in a state of social inferiority,
although economic improvement in recent years appears
to have narrowed the gap that separates them from other
tribal groups. The position of the Bozos is explaincd by
the fact that they were pressed into quasi-scrfdom by
invading tribes who, because of the economic services
the Bozos rendered as fishermen, did not destroy them.
The Somonos, in contrast, are a lower caste of the
Bambara people and take other. more lucrative, employ-
ment if the opportunity presents itself (Charbonnier
and Cheminault, 1964).
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Different ethnographic origin is an important factor in
social discrimination. This is true whether the fishermen,
as in the casec of the Bozos, have been subjected by
invaders or whether they themselves are the foreign
clement in an area. as in Hong Kong, where they are
reported to differ from the rest of the population also
in customs and education (Szczepanik (Ed.), 1960.)

In some cultures where, as in Burma for instance,
strong religious feclings against the killing of animals
exist, fishermen are despiscd because they take lives and
are considered to be unscrupulous (Mead (Ed.) 1953).
In Central Africa, fishing in Lake Chad is in some arcas
considered an occupation to be looked down on;
conditions are so hazardous that no-one else wants to
engage in fishing (La péche au Tchad, 1965). On the
other hand. willingness to accept hardships and risks
spurned by old-time settlers accounts for the fact that
new fisheries are often pioneered by immigrants. Develop-
ment of fisheries on the Pacific Coast of North Amecrica
has been credited, in a large part, to this circumstance
(Bartz, 1942).

Many cultures traditionally despise manual labour.
The warrior races of Africa find the discipline of in-
dustrial labour degrading (Mead (Ed.), 1953). In Korea,
fisheries under the Yi Dynasty remained inactive
because of the feudal tendency of despising fishermen
and others engaged in manual labour (Korean Fisheries,
1962).

Cultural factors influencing producer attitudes: The
individual's response to personal experience is determined
in large part by the culture within which he lives. **Pain
may appear as an injury, or an insult, or a challenge;
one may learn 1o respond to rewards or punishments, or
merely react with terror to unusual situations; to prefer
death to dishonour or dishonour to inconvenicnce™
(Mecad (Ed.), 1953).

The most serious mistakes made by technical experts
on their first contacts with producers in developing coun-
tries, result from their assumption that goal direction and
reaction to stimuli are thc same as those of producers
in the countries from which they come. Desire for material
possessions and economic independence, and other
traits of the **homo economicus’ are not always present,
or not present in the samc degree, as in dcveloped
countries (Spicer (Ed.), 1952). The fact that people do
not have the same incentive to improve their standard of
living affects their readiness to take on employment or to
work on a steady basis. Fishermen may work solely to
catch enough fish to feed the family. Moncy may be
saved only to be “blown” on an elaborate ceremonial.
If the producer has enough food or money for his im-
mediate necds, he docs not see why he has to return to
his job (Mead (Ed.), 1953).

In some parts of India (and elsewhere in the Far East),
where such ambitions for improvement as may exist tend
to be thwarted by the quasi-serfldom position toward the
middleman, fishermen are reported to *‘simply not care
for more than three meals a day’ (Szczepanik (Ed.),
1960). Fishermen in Madagascar arc said to lack ambi-
tion. As long as this attitude toward work prevails,
investment in fisheries must of necessity remain at a

modest scale and introduction of new methods is not
justified (Couvert, 1963).

In many parts of the world man adhcres to the beliel
that his actions have no causal effect upon his future. A
corollary of this fatalistic attitude is that man tries to
adapt himself to what he finds rather than tries to change
anything in his environment (Mead (Ed.), 1953). The
feeling that *‘nothing can be done about it™ or that “‘all is
in the hands of God™ reflects itself in curious ways. The
faith he possesses, or the superstitions he adheres to,
may makc the fishcrman accept hardships or dangers
others would be inclined to shun. It may, in other cultures
or other circumstances, deprive him of the incentive to
extricate himself from danger. In some parts of Africa, a
fisherman who is attacked by a crocodile will make no
special effort to escape, nor will he be helped by his
colleagues. Even in Western countries, fishermen often
will not learn how to swim, or will not keep lifc-saving
appliances aboard, if they believe, as is sometimes the
case, that it is written in the stars whether they are
destined to drown or not.

In Hong Kong, most of the fishermen believe that
their gods or goddesses will protect them. bring them
good fortune and lcad them to the best fishing grounds.
Instead of purchasing vessel insurance policies, they are
reported to prefer ‘“‘buying and burning incense to
honour the gods and to worship the ancestors, and paper
clothes to placate the evil spirits . . . (they believe that)
they would meet disaster if they displayed any sign of
lack of confidence in thc protecting or destructive
supernatural powers™ (Szczepanik (Ed.). 1960).

Belief may influence peoples’ attitude toward life at
sea, the mode by which they choose to make a living.
Orthodox Hindus may suffer loss of caste if they lcave
inshore or “‘green” waters for the darker waters of the
decper seas. This kind of outlook is thought to have had
the effect, in past centuries, of retarding the evolution of
Indian fisheries (Morgan, 1956).

In his study on the fish trade in the Northern Camcroon,
Couty (1964) cites several authors who have written on
the influence of religion and philosophy of lifc on
entrepreneurship in developing countries. According to
one of these sources, the fatalistic element in the Moham-
medan religion, not 1o speak of specific commandments
of the Koran, such as the prohibition against the charging
of interest on loan, had held back the development of a
dynamic business spirit among professors of this faith.
Another authority is quoted explaining the low rate of
capital formation in developing countries in terms of the
business people’s reliance on rapid gains from purchase
and sale of merchandise and their reluctance to
make long term investments for productive purposes.
Couty believes that stagnation in fisherics and over-
crowding in thc trade sectors in Tropical Africa can,
in some measure at least, be accounted for by the
above factors.

Some cultures, such as the Burmese one, disparage the
accumulation of capital. This, plus the tcndency to
spend much money for religious purposes, and the tenet
that a Buddhist cannot make a valid will, prevent the
creation of capital needed for industrial enterprises of
major scope (Mead (Ed.), 1953).
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The natural conservatism of fishermen and other
primary producers is often only a reflection of the value
which traditional life holds for them. This comes to the
fore when attempts are made to introduce change without
the assistance-—or worse yet. against the will—of those
in traditional authority. In many parts of Africa, thus,
obedience to someone without traditional authority
appears extremcly difficult to enforce (Mead (Ed.), 1953).
The head of the family, as among the Bozos and Somonos
in the Niger Delta, attends to the needs of individual
members and watches out, to the best of his ability, for
the interests of the group. He pays the taxes, buys and
distributes requisites and consumption goods, sells the
catches, and gives guarantees to suppliers on loans for
purchases of nets and sees to the repayment of these
debts (Charbonnier and Cheminault, 1964).

Traditional authority sometimes has its source, as in
the case of the Bozos, in long-inherited beliefs relating,
for instance. to the establishment of fishing rights. In the
Bozo cult, the river is thought to be thc home of water
spirits whose favours must be courted to cnsure un-
troubled exploitation of the waters and a successful
fishery. The Bozo tradition has it that their people have
concluded an alliance with the water spirits. This auth-
orizes them to live off the product of the fishery, provided
they respect certain taboos and offer regular sacrifices.
The fishery masters in the various fishing zones all take
their authority from the first fiunily head who had
occupied a hitherto unfisked zonc and bad concluded
an alliance with the local water spirit (Daget. 1949).

Religion and traditiona! nuthority can be formidable
obstacles to cfforts to institute improvements. In some

cultures, the violation of a taboo is among the worst of

crimes, and the person in traditional authority decides
what constitutes a violation and what not, Conversely,
there is no easier way to succeed than by winning the
co-operation of the family head. fishery master, or other
local chieftain in the implementation of a project.

Working conditions, equipment preferences, and wage
levels and the availability of labour: To compctc success-
fully in the labour market an industry must aim ‘‘to
improve safety, increase comfort, lessen human cxertion,
and pay better wages” (Soublin in Traung (Ed.). 1960).
Technological improvement helps meeting these objec-
tives. On the other hand, there arc clements in the
nature of the fisherman’s profession which have a basic,
essentially adverse, influence on labour supply. The work
of the fisherman is hard and fatiguing. Hours of work or
days off, as a rule, arc not regulated. The fisherman has
virtually no family life; he has limited opportunity to
participate in community or political lifc. Accidents on
board are frequent.

Irregularity and uncertainty of earnings, inadequate
social security coverage of the profession, etc.. are
among the economic disincentives to entry into the
fishing labour market. This labour market also reflects
abundance or scarcity of alternative employment
opportunities in the Jocal area and density of population,
n general. Distance of fishermen's settlements from
sort may mean additional travel and loss of already
imited leisure time. It also limits opportunities for the
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fishermen's sons to get to know life at the port and to
acquire a liking for the fishing profession. This may be
of importance for future recruitment, where a large
portion of the young fishermen comes from traditional
fishing families (Vanneste and Hovart, 1959).

Because of this. the attitude of parent fishermen on
the professional choice of their sons must be studied.
Ceylonese fishermen, at least those at a higher level of
literacy, are discouraging their sons from choosing
fishing as an occupation. warning them of the hazards
inherent in the work, and the consequent vicious circle of
low incomes, constant indebtedness. and physical and
economic distress for the families. The children appear to
heed the parents’ advice, and are deciding against
following the profession of their fathers also because of
its low social status (e Silva. 1964).

In many instances. mobility out of fisherics is restricted
by lack of education and of knowledge of alternative
opportunitics as well as by the basic conservatism of
fishermen. Many fishermen show cxtraordinary tenacity
before they stop trying to wrest a living from depleted or
unprofitabls fisheries (Beever, 1955). As devclopment
progresses, and ncw opportunitics arise, both in fisheries
—as the result of industrialization of fishing operations
and concentration of fishing centres-- and in other
sectors, marginal producers may stubbornly continue to
seck employment where they have always lived, in small
scule operations (such as inshore shell-fishing, for which
the disadvantage of their ports is not so great) or by
developing additional sources of income. c.g. from
tourism (Morgan, 1956).

Willingness to make sacrifices, in regard 1o working
conditions and wages, differs substantially between
fishermen of different countries, and arcas within
countries according to alternative economic opportunities.
In the Greek Islands, there is a centuries-old pattern of
men going to sca as fishermen and staying away from
their homes for many months. This parallels charac-
teristic emigration patterns, where the men wait until
they have saved up enough money in the new country to
have their families follow them (Mead (Ed.). 1953). In
the United States, differing economic opportunitics in
various sectors are probably reflected by the lower
average age of fishermen making trips of shorter duration
than of those having to stay at sca for longer periods
(Alverson in Traung (Ed.). 1960).

The question of the availability of crews for trips of
cxtended duration plays a prominent part in all plans
for large scale factory ship operations. In the United
Kingdom, it was thought that, while it might not be
difficult to find crews for two or three factory ships
staying at sca for three months or longer. plans for a
large expansion might very well be defeated by the
inelasticity of the domestic labour supply for operations
of this type (Report of the Committee . . ., 1961).

Reluctance to take a berth on a boat making trips of
several months® duration may, to some extent, be over-
come by the lure of high carnings and by making life
on board more palatable. c.g. through “‘labour easing”,
increasing crew comfort, improving leisure time utiliza-
tion,

In this connection. characteristic likes and dislikes of



crews in regard to arrangements on board require study.
At the Second Fishing Boat Congress a plea was made for
providing better shelter to make life easier on board and
to increase efficiency, since the crews tired less and worked
better in sheltered space than when wet and cold (Krist-
jonsson in Traung (Ed.), 1960). Dislike of living forward,
doubts about the safety of working on wide exposed aft
decks, were other “crew factors™ of influence on layout
on board mentioned at the Congress (Tyrrell in Traung
(Ed.), 1960).

Other labour availability factors:

Tradition, climate, and other factors, however, have a
bearing on fishermen’s attitudes toward craft and gear,
and generalizations are of little value in this sphere. At
the First Fishing Boat Congress, for example, fishermen
in the Bombay area were reported to be prejudiced
against fishing from decks and as preferring open decks
(Setna, 1955). Also, the extent to which demands for
increased safcty and comfort can be met is detcrmined by
economic considerations. Fishing vessels that are 100
per cent safe, thus, are difficult to design because of the
commercial requircments of the owners. Especially on
small vessels, increased safety has to be attained by
improved scamanship (Tsuchiya in Traung (Ed.), 1960).
Technological compromises arc necessary, where im-
provement in some sphere is possible only at the expense
of sacrifice in another: morc shelter while working, thus,
may mean poorer quality of sleeping accommodation,
with the quarters located in the foreship rather than aft
(De Wit in Traung (Ed.), 1960).

In some developing countries, the fishing boat is not
only a workshop but also the home of the fisherman. In
Hong Kong, about 95 per cent of the fishing households
are living on boats owned by them and only 5 per cent
in rented houses or partly in rented houses and partly
on boats (Szczepanik (Ed.), 1960). Patterns of this type
must not be ignored by the promoters of technological
development.

Where different tribes or racial groups fish side by
side, peculiar craft and gear preferences arc often
observed. In Malaysia, the Malay fishermen use long and
narrow boats with a shallow keel especially designed for
speed and day fishing, whercas the Chinese rely on heavier
and deeper boats that can stay out at sea for scveral days
or wecks. Economic reasons and deep-rooted traditional
beliefs are cited as rcasons for these preferences (IPFC/
FAO, 1961).

The Bozos and Somonos in the Niger Delta each have
pronounced gear preferences which are related to the
fishing places thcy frequent, the Bozos traditionally
fishing in marshy areas, the Somonos in the main bed
of the river (Charbonnier and Cheminault, 1964).

Pronounced equipment preferences are often explained
by prestige factors, vanity of the owners, and similar
elements. A bigger boat than necessary is often operated
to impress others. Many fishermen want higher powered
engines than are normally recommended by naval
architects and marine engineers. Reaching thc fishing
grounds early and bringing the catch to the market
before the other fishermen may at times raise earnings
more than fuel costs but, in other instances, excessive
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powering may merely be explainable in terms of psycho-
logical factors (Proskie and Nutku in Traung (Ed.),
1960). Distrust of mechanical power, equally, may lead
to a pattern of operations not justifiable in economic
terms. Not so long ago, some Maltese fishermen were
reported to have had two or more engines installed on
their boats for fear of engine failure at sea. With in-
creased experience in repair and maintenance this
practice was expected to disappear (Burdon, 1956).

Labour quality factors: Labour quality, as reflected by
physical strength and skills, may have an important
bearing on minimum size of crew for certain vessels
and on the type of equipment that can be installed on
board. Wide variations between regions and groups of
fishermen exist. Training is expensive. Economically
speaking, skill represents capital invested in labour.
Fisheries requiring a high level of skill, consequently,
tend to be capital-intensive. 1f skills are low, installations
on board have to be simple (Netherlands Economic
Institute, 1958). The better quality skippers and crews are
said to seek employment on the better and newer boats.
As fishing flects arc modernized in increasing measure,
the advantage the newer boats derive, as a result of this
tendency, diminishes (Report of thec Committee. . . .,
1961).

Managerial quality has an even larger impact than
labour quality on possibilities of realizing development
opportunities. In many developing countries, cntre-
prencurial talent is at a premium. Skipper-ownership of
vessels may stimulate better management. This may
partially account for reluctance on the part of the
processors to integrate backward into fishing (Nether-
lands Economic Institute, 1958).

Economic considerations influencing entrepreneurial de-
cisions: The influence of cultural and psychological
factors on dcvelopment and technology declines. and
that of economic factors increases, as high levels of
organization are attained. The economic objective of the
individual firm is attained by maximizing profits, i.e. by
maximizing the difference between total earnings and
total costs.

Profits arc affected by the following four variables:
physical inputs, prices of inputs, physical outputs, and
prices of outputs. Where fishing is carried out predomi-
nantly by many small producers, the individual entre-
preneurs must accept input and output prices more or
less as given. Strategic buying of inputs can result in some
cost savings. Unless opportunities to preserve and store
catches on board and on land exist, however, an in-
ventory policy to take advantage of peaks in product
prices is not possible.

For vertically integrated fishery companies, the situa-
tion is different in this respect since they are in a position
lo pursue a strategic inventory policy. Also, since
they are interested in the overall profit from operations,
they are prepared to carry along departments which do
not make any or, in some instances, even lose money,
provided that these departments support, in the long
run, other, profit-making, activities. Some of the trawling
companies in the United Kingdom, for example, which



have interests in related businesses appear to make
rather substantial profits on the processing, whole-
saling and retailing of fish. These companics are believed
to derive sufficient advantage in continuing owncrship
and maintenance of their own fleets, to compensate for
the losses sustained by the fishing vessels alone (Report
of the Committee . . . , 1961).

The large integrated company also has other ad-
vantages in the market such as, for instance, the pos-
sibility of obtaining a higher price for products sold
under its own brand.

Disregarding the specific situation of the large inte-
grated enterprise, let us sec how the independent fishing
enterprise tries to attain its twin objectives of increasing
value of output for a given cost of inputs and of reducing
cost of inputs for a given value of output.

The first objective calls for orienting production and
disposal policies toward reaping maximum benefits from
market opportunitics. This means. first of all, that the
entrepreneur has to use the equipment and crews he has
available for operations in such a manner as to bring
the most viluable species (he can take) to the best-paying
markets (he can reach), in such quantities. and in such
rclative proportions, as to maximize receipts. His
success, aside from resource factors, depends on the skill
with which he manages his inputs (entrepiencurial
skill, the choicc he makes of ‘=chniques within the
limits of the range permitted by the equipment at his
disposal). It also hinges on the knowledg: he has of
market conditions at the different landings at which his
vessels are in a position to call.

Reducing input costs for a given product value presents
different problems. The entrepreneur looks for the best
possible bargain he can obtain as regards cost and
quality of inputs. He also sceks to minimize the quantity
of each input required for producing a given level of
output, Finally, he tries to adjust input ratios so as to
save on scarce and more costly items within the scope
set by conditions of a technical nature (in fishing. this
scopc may often be rather small, since resource. occano-
graphic, and other conditions may make a certain type
of fishing unit mandatory). If, for example, the capital-
labour cost ratio is low, labour is relatively more ex-
pensive and the emphasis will be on labour saving: if
high. there will be an effort to save capital (Netherlands
Economic Institute, 1958).

Labour inputs:

Total labour force in the area, alternative employment
possibilities, wage levels, skill levels, availability and cost
of labour-saving capital, gencral economic conditions
and conditions in the fishing industry, as well as expecta-
tions regarding future trends in these variables, all
influence entrepreneurial decisions on labour inputs.
These decisions are among the most important the entre-
preneur has to make, since labour costs are, as a rule,
the biggest cost item in fish production. The need to
save on labour cost may, in turn, have technological
implications and. among other things. may influence
fishing vessel design.

Where labour is plentiful and cheap, installation of
costly labour-saving devices would tend to reducc the
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profits of the enterprise, unless the excess of the expense
on equipment over the saving in labour costs is more
than compensated by receipts from increased production.
Labour intensive operations appear uneconomic
where the resource situation militates against their
employment. In Japan, labour-intensive beach scining
operations arc still common in the fishing household
sector of the industry; in heavily fished arcas where the
density of reasonably-sized fish in inshore waters is low,
it has been pointed out. the technique may become un-
cconomic (Morgan. 1956).

Reduced crew needs have been cited among the ad-
vantages of small stern-trawlers in a study recently
carricd out at Aberdeen. Another advantage cited in
favour of these craft is that, becausc of their light
tonnage, they do not require certified skippers to take
them to sea (Fish Trades Gazette, 1965). Aside from
technical considerations, craft and equipment that require
smaller crews arc favoured in situations where the labour
supply factor has become critical.

More highly skilled and trained stafl —such as certified
skippers— are, of course, harder to find and demand
higher compensation, increasing the economic problems
of the enterprise if' carnings do not increasc at Ilcast
proportionately. Employment of sub-standard quality
labour also has unfavourable consequences on economic
results. In a report on the economy of the Province,
progress in the Newfoundland industry was considered
1ot just a matter of technological improvement but also
of raising productivity within the scope of existing
cquipment. The backwardness of operations was blamed,
in large measure, on human inefliciency (Copes, 1961).

In many countries of the world. fishing labour is
increasingly in short supply. This is true even in Japan,
where crew problems, because of the scarcity of alter-
native employment opportunities for the large supply of
fishing labour until not so long ago. were virtually non-
existent. Recently it was reported that some of the larger
boats werc unablc to leave port because of inability to
hire crews. Even small boats, it is said, arc beginning to
find it indispensable to mechanize to avoid crewing dif-
ficulties (IPFC/FAQ, 1964). Rising wage costs often
reflect growing crew shortages and, similarly, encourage
the introduction of labour-saving devices.

Labour scarcity may have an impact on capital costs
also in another direction: the premium to induce labour
to accept employment on boats may have to be paid in
terms of costlier installations on board, to mect a demand
for increased crew comforts. The shortage of crews for
longliners, which has developed in recent ycars in Hong
Kong, thus, has produced a situation, where crews are
reluctant to hire out on vessels which do not possess
power-handled gear (IPFC/FAO, 1963).

Capital inputs:

Within the framework imposed by existing natural,
technological, and political conditions, the entrepreneur
tries to save on capital input costs by buying the minimum
nceessary quantitics of serviceable cquipment at the most
advantageous prices. Cost comparisons between other-
wisc equally satisfactory items must be made on the basis
of total cost over the scrvice life of the items rather than



on the basis of original outlay only. This requires the
capitalizing of cxpected operating costs which must be
added to original investment. Assessing the relative
advantages of aluminium versus stcel funnels under
existing price conditions in his country, one expert found
some years ago that, while the initial investment was
higher for aluminium funnels, the latter were
substantially lcss expensive in the long run because of
their longer service lifc and lower maintenance costs
(Goldsworthy, 1955).

Every major investment rcquires a careful cost analysis
to ensure that payment calculations will not be far off
the mark. To assess economic results of freezing fish at
sea, thus, it has been suggested that the following be
considered in addition to the costs associated with the
handling of iced fish:

o factors affecting vessel costs

@ cxtra personnel required to operate freezing
equipment

@ additional cost of vesscl duc to freezing equipment
and additional spacc required for storing frozen
fish

@ rcpairs and maintenance of freezing equipment

@ insurance for freezing equipment

@ depreciation of freezing equipment

@ f{uel for operation of freezer

® additional equipment and labour required for un-
loading the frozen fish (Slavin, 1960)

A proposed change from one material to another,
e.g. from wood to plastic, must be studied from the stand-
point of its potential cffect on marine insurance pre-
miums (MacCallum in Traung (Ed.), 1960). In the
introduction of electro-fishing, savings in gear costs must
be mecasured against incrcased power and fuel costs
(Morgan, 1956).

Initial cost must be considered in relation to existing
level of purchasing power and financing opportunities.
Running costs should largely be defrayed from earnings.
In introducing better thermally insulated fishholds in
Hong Kong, a craft technician in 1963 was reported to
have made recommendations providing the greatest
possible increase in thermal cfficiency at the lowest cost
compatible with conditions in the fishery, which were
characterized by the low economic resources of the
fisherfolk. The conservative attitude of the fishermen in
the Crown Colony also was said to account for the fact
that few of them were prepared to pay even a small
premium for better material and more advanced work-
manship (IPFC/FAO, 1964). Desire for a quick turnover
constitutes another reason for unwillingness to make a
bigger initial investment. Malaysian boat owners are
reluctant on this account to pay more for better engines.
Engines for new craft are mostly improvised units of
industrial types which are modified by local foundries
(IPFC/FAO, 1964).

Lack of materials and facilities for manufacture of
boats and other equipment in a country may be a serious
handicap to fisheries development. Shortages of boat
lumber, engine parts, sail canvas, nets, manila rope,
fuel and lubricating oils are among the major problems
of the industry in the Republic of Korea (IPFC/FAO,

1961). Where foreign exchange is scarce, or where severe
import restrictions are imposed, such difficulties are
cxacerbated. The cost of imported cquipment may not
only come higher because of the initial outlay which
may have to cover additional expenses for import
duties, customs clearance, transport, etc., but also
because of the frequent necessity to carry larger stocks
of sparcs to prevent disruptions in operations due to
long delivery periods (Netherlands Economic Institute,
1958).

Compared with other countries in the Indo-Pacific
Region engines are cheaper in countries where no or very
low import duties are imposed, ¢.g. in Hong Kong and
Singapore. In general, it was found that choice of an
enginc did not depend so much on its performance—the
primary considerations being availability, price, previous
experience with any particular engine and the country’s
import-export trade relations. Availability of spare
parts. and repair and maintenance services was secondary
in the sclection of engines, particularly in the countries
where mechanization of fishing craft was of recent
introduction and where aid-giving agencies supplied
such engines.

Prices paid for boats and other equipment depend,
to a large extent, on competition in the markets for
capital inputs and on cost savings that can be cffected
in the boatyards and other manufacturing facilities. In
Hong Kong, prices of diesel cngines and sparc parts as
well as fuel and lubricating oils are considered reasonable
because these markets are highly competitive (IPFC
Inter-Session Report). Cost reductions in the boatyards
are sought, for instance, through use of cheaper wood
(India), elimination of timber waste (Thailand), use of
power tools to reduce labour (Malaysia). Improved
techniques may help to realize additional immediate cost
savings, or to raise quality of the final product and, thus,
lengthen service life and lower costs in the long run
(Hong Kong, Japan).

Standardization in boat design and construction and
layout on board arc among the most important con-
tributions the technologist can make toward the cost
reduction objective. FEconomies effected in this manner
may be shared by the yards with the buyer who may
have to pay less on acquisition, and may benefit also as
the result of savings in labour cost through incrcased
efficiency of operations, One expert cstimates that the
cost of each of two identical vessels may be only 90 per
cent of the cost of a single boat. If the number of repeti-
tions reaches eight or ten, the unit cost should level out at
about 80 per cent of the single contract cost (Benford and
Kossa, 1960).

Labour cfficiency is enhanced through standardization
on board, in particular where there is a high turnover of
crews, as on trawlers in the United States. If all gear and
machinery are in the same places on different vessels,
changing berth presents no problem of adjustment to
work on another vessel (Ringhaver, 1960). Even without
standardization, use of mass production methods, by
itself already, has a cost-lowering impact.

External economies deriving from the size of the fleet
in a port also may result in cost savings to the boat
owner.
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A large fleet makes it economic to store supplies and
spare parts in quantity and, thus, reduce costs per unit.
Large opcrations also carry with themselves a momentum
for further development, attracting new related industrics
and stimulating erection of necessary shore facilities
(Netherlands Economic Institute, 1958).

Running, repair, and maintenance costs, similar to
capital equipment costs, are related to availability and
price of fuel, spare parts, and other supplies; experience
and skill of labour; shore facilities, etc. Availability may
have played an important part in locating ccrtain
industries. According to one source, the advent of steam
power for fishing vessels tended to favour the develop-
ment, in the United Kingdom, of ports ncar coalficlds.
The higher price of coal fuel in the southern Lnglish
fishing ports was an important factor retarding the
conversion of operations to power (Morgan, 1956).

Another source refers to the influence of regional
differences in relative prices of coal, oil, and petrol
on the complexion of the industry in some countrics. In
1952, thus, the relative prices of fuels in Germany were
such that the operation of steam trawlers (coal) was
cheaper than that of dicsel-trawlers. The same was true
for the United Kingdom. In thc Netherlands and
France, the reverse was true (Netherlands Eceonomic
Institute, 1958).

Fuel costs may be so high that sails are still the cheapest
method of propulsion. In some arcas of North America
costs and scarcity of spare parts and fu | madc some

experts think, not so long ago, that the improsement of

sails would do more to Lvver costs than motorization
(Chapelle, 1955).

Before leaving the subject of fixed capital and working
capital costs, a word must be said about capital con-
sumption and money capital costs. The latter are
represented by the prevailing rate of interest at which the
entreprencur can borrow or which he must consider in
assessing alternative employment opportunities of his
moncy capital. Capital consumption costs must be
considered as given, where governments stipulate de-
preciation methods, rates and periods. In the economic
sense, capital consumption is affected by the care, or
lack of care, exercised in handling equipment and by the
rate of obsolescence (the pace of technological progress
in the industry),

Entrepreneurship and financing opportunities:

Again and again, slow progress in fisheries is blamed on
poor financing opportunities or lack of entrepreneurship.
The backwardness of the bulk of Japanese fisheries before
the last war was attributed to a shortage of capital
rather than to lack of enterprisc or technical know-how
(Morgan, 1956). As a rule, the three phenomena,
backwardness, lack of entrepreneurship, and inability to
obtain financing, are closely inter-dependent. It may be
just because fisheries are poorly developed that they find
it difficult to obtain financing at reasonable cost and/or
to attract imaginative entrepreneurs. The bigger, more
highly developed ports find it much easier than the small
ones to meet capital and manpower needs. They have a
higher degree of organization, a greater reputation, and a
greater industrial and social capital on which to base new
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enterprises (Morgan, 1956). In the United States, the
favourable post-war profit history of shrimp trawlers has
been cited as a major reason for the ease—compared to
other fishing craft—of borrowing funds for their pur-
chase from financial institutions (Chapelle, 1955).

The risk element, which, because of the vagaries of
nature, is perhaps greater in fisheries than in many
other industries, adds to the problems of securing
adequate financial help and management talent. To some,
though, the gambling opportunity is an attraction
rather than a deterrent. Side by side with marginal
clements onc finds, therefore, some of the most courage-
ous investors in fisheries (Beever, 1955). In a large part
of the world, however, thc most important limiting
factor is on the management side. Provision of financing,
donations of capital equipment, cte., may be of no avail,
and may now and then even hasten the ruin of operations
which have been carried on so far on a scale proportioned
10 existing management potentialities. Typical results
that can be expected when financing is expanded beyond
existing absorption capacity are described in a report on a
loan prograinme instituted a few years ago in a country in
Central Africa:

“In a good many cases the acquisition of a loan
and the opportunity to increase the scale of opera-
tions has ied not to the expansion of a business but
to its collapse. . . .

*. . too often the case of failure is mismanagement.
In general the lesson is still to be learned that the
keys to success are personal attention to the detail
of fishing operations by the owner of the business;
the setting aside, in periods of affluence, of money
to provide for the eventual replacement of worn
gear; and contentment with modest profits on
individual sales so long as thosc sales arc quick and
repcated”™ (Report of the Department . . ., 1962).

Success in the fishing sector is closely linked to sound
planning and management in the secondary and tertiary
sectors. If facilities, entreprencurship, organization, and
financing in processing and distribution is inadequate,
fishing is bound to suffer, since markets arce insufficiently
exploited. Similarly, if the fishermen are not aware of
existing limitations in the economic disposal of their
catches, their investments may turn out to be ‘‘mis-
investments”, i.c. capacity installed may be too large
or of the wrong type (Netherlands Economic Institute,
1958).

Institutional factors:

With the progressive development of fisheries, indepen-
dent, owner-skippered operations declinec in relative
importance. Only big companies have the necessary
capital for the larger, and more expensively cquipped
ships and the ancillary organization that are likely to
be needed for deep sca fishing operations, for instance
with mother ships and attendant catching and carrying
vessels (Report of the Committee 1961).
As the scalc of operations increases, there is a tendency
not only toward integration at the company level but
also institutional arrangements relating to the activities



of groups of operators or all fishermen become more
frequent. Such arrangements are arrived at by agreement
among the operators themselves or under the aegis of
public bodies.

By its nature, one observer writes, fishing must be
carried on by small groups of men, and personal relation-
ships cannot be submerged to the extent that they are in
most modern industries. Notwithstanding his strong
sense of belonging to a group, however, the fisherman’s
individualistic character has made him very much slower
to acknowledge this by entering into formal organization
(Morgan, 1956).

The problems of promoting co-operative activitics are
quite different in developing countries from what they
are in developed countries. In the latter, co-operation
refers usually to a group created to satisfy the needs of
the individual members at some future time. In the
developing countries, co-operative units, in contrast,
derive their origin in the past. “Here an individual is
born into a family, a village, a church group and when
he acts for the welfare of the unit he is often merely
filling his prescribed role. The co-operation is incidental”
(Mead (Ed.). 1953). This difference in the roots of co-
operative endeavour accounts for the conservatism and
resistance to change often characteristic of commercial
patterns in the less developed areas of the world.

Lack of immediately apparent evidence of the economic
benefits resulting from co-operative membership has been
considered the main obstacle to a faster spread of the
movement, among other countries, in Hong Kong
(Szczepanik (Ed.), 1960). Elsewhere, co-operative
organization has contributed toward creating the means
for the acquisition and opcration of improved facilitics,
has enabled fishermen to present their case more effec-
tively before public authorities, and has strengthened
their bargaining position vis-d-vis the trade sector
{Netherlands Economic Institute, 1958).

Financing for development is facilitated by establish-
ment of co-operatives, not only because of the opportunity
it affords of pooling the resources of the members but
also by the circumstance that public bodies often prefer
to channcl their aid to fishermen via co-operatives. The
opportunity to obtain such financing through co-
operative membership frequently constitutes a strong
incentive for joining such organizations. Conversely,
where distribution of loans through co-operative channels
is abandoned, fishermen’s societies have at times col-
lapsed (Szczepanik (Ed.), 1960).

Organization at the distribution end, too, has very
often been of great influence on development in the fishing
sector. Financial dependence on the middleman in the
Far East, on the mammy in West Africa, has restricted
the fisherman’s freedom in the purchase of necessary
requisites for his operations. The stranglehold the trader
has over the fisherman results in low prices being
offered for the latter’s fish, exorbitant prices demanded
for goods purchased. and heavy cost of financing, the
trader functioning as money-lender as well as supplier of
requisites and purchaser of products (Szczepanik (Ed.).
1960). In the Thana District in India. the middlemen
were said to be reluctant to supply capital for develop-
ment and were ready to advance loans for short-term

working capital only. They also shunned the additional
risks that would have been attendant to an expansion of
markets farther inland and pursued a price policy which
robbed the fishermen of all incentive to increase output.
The responsibility for slow development was, therefore,
put directly at their doorstep (Szczepanik (Ed.), 1960).

Somctimes it is not so much the peculiar form of
organization on the marketing side which discourages
investment, or reduces incentive to economize or increase
output, but characteristic institutional arrangements
relating to hours, wages, or unemployment compensa-
tion in fishing. Attempts to regulate hours of work on
board have created severe economic problems in Guinea,
and so has a system of compensation based on fixed
monthly salaries in Uruguay, bccause there was no
incentive to increase catches. The traditional system of
compensating crews on a sharc basis is only gradually
being modified as a result of increased industrialization of
opcrations and a lessening of entrepreneurial risks. In
the more advanced fishing countries, the way toward a
fixed wage system with production bonuses may be via
introduction, in lay agreements, of a guaranteed
minimum.

Extension of unemployment insurance to fishermen.
to lessen the uncertainty connected with the exercise of
their profession, may have an adverse influence on
productivity. In Newfoundland, unemployment bencfits
may add just cnough to family income to lessen the
urge to work harder. “*Unemployment insurancc may
thus become a subsidy on indolence. This is particularly
evident in the difficulties that are experienced in getting
fishermen to work in the winter season. New boats have
been introduced that can prosecute the fishery in the
winter. But fish companies have experienced difficulty in
obtaining and maintaining crews on their trawlers. Tt
has also been observed that operators of longliners on
the North-east Coast will prefer to remain idle and
collect unemployment insurance, rather than continue to
fish on the South Coast during winter.” Protection of the
fishcrman and his family from the consequence of a
disastrous failure of the fishery, it was thought, could
best be achicved in the Province by a scheme of catch
failure insurance (Copes, 1961).

Not only output but cost structure, too, may be
adversely affected by provisions relating to the admini-
stration of uncmployment indemnity schemes. Under
Belgian legislation, fishermen may do maintenance
work on board only, in order not to forfeit their entitle-
ment to the payment of indemnities. For shore main-
tenance work, the boat owners, therefore, must employ
special crews. In the marginal coastal fishery, the owners’
earnings are too low to enable them to incur this addi-
tional expense (Vanneste and Hovart, 1959).

Government and the development of fisheries:

Government policy affects fisheries and other industrial
enterprises by allocating. transferring, and controlling
the use of the means necessary to attain an increase in
output or a reduction in inputs. It achieves its purpose
either by dircct legislative intervention or, indirectly, by
activities designed to encourage or discourage private
initiative.
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An understanding of possible alternative goals of
public policy is necessary for evaluation of specific action.
The goals of maximizing (or increasing) economic
progress in the country, maximizing total economic
welfare, maximizing the total welfare of individuals in a
given industry, maximizing income or maximizing net
income in an industry, are not identical and without
conflict. While government policies are seldom as well
defined as to allow a clear identification of these aims, and
while several aims may be pursued simultaneously, an
industry may scriously delude itself if it expects public
issues resolved solely in terms of its parochial interests.
In highly developed countries, economic progress will
lead to a transfer of resources from primary industry
to other sectors. This may have as consequences the
lowering of total fishing income as well as a redistribu-
tion of that income within the industry, and eventually
the exit of marginal producers. Governments may
decide to accclerate rather than retard this process,
while simultaneously trying to alleviate the attendant
hardship.

Welfare considerations make it mandatory to bring
policies for economic progress in line with capacity of
other sectors to absorb marginal elements. The pleas of
an industry that is destined to decline within the natural
course of economic cvolution, on the other hand. should
not, in the national interest, alw: ys be answered with
increased financial support.

There may be a need to aim for a buiter cconomic
performance by redressing the balance between various
clements in the industry. The resource situation in
inshore fisheries, as in Newfoundland, may make for
action in this direction even more acute. As long as
limited catches had to be shared by the same large
number of men. incomes were thought to have to remain
low and new techniques and equipment were considered
of no avail. Only by transferring men from the inshore
fisheries to deep-sea fisheries, where the much higher
production of the average fisherman could keep several
plant workers busy, could one hope for an economic
improvement (Copes, 1961).

In the centrally planned economies, government
controls all investment and operations, with central and
local bodies participating in varying proportions (in
different countrics, and in one country over a period
of time) in decision-making (Swiecicki, 1960).

In Western countrics, governments have, in some
instances, hesitated to assume too drastic a role in
shaping the course of future development (c.g., by
discriminating for or against certain classes of vessels in
its support policies). In the U.K.. for instance, the need
for flexibility in policies is considered paramount. A
comprehensive enquiry on the industry carried out a few
years ago, thus, argued in the following terms: “Tastes at
home and markets abroad change, new processes open
up new demands, technical advances in vessel and gear
design reveal new possibilities, new competitors appear.
fish stocks themselves advance and recede with sometimes
startling speed. It is particularly important to preserve
flexibility in a subsidized industry, for therc is always
some danger that a subsidized industry will become
ossified. and that economic change will be met by
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pressure for modification—usually by way of increase—
in the subsidy. We do not think that anyone can predict
in detail what will be the best size and shape for the fleet
in even five years' time; and we do not therefore support
the idca of a balanced fleet cut to a pattern imposed from
above™ (Report of the Committee . . . , 1961).

Generalizations on fisheries policies in developing
countrics are as diflicult to make as on policies in de-
veloped countries. The general tendency is to give
attention, where prospects for substantial foreign
exchange carnings from the establishment of an export-
oriented industry do not exist, to social and welfare aspects
as well as to economic aspects. In the Indo-Pacific Region,
for instance, increased attention is being devoted to the
welfare implications of progressive modernization in
the fishing sector and one of the recurrent recommenda-
tions of the Indo-Pacific Fisheries Council has been a
proposal for the conduct of a comprehensive study on
this subject.

Another tendency sometimes encountered in develop-
ing countries is to do too much and too fast, both in
relation to availability of inputs and to market capacity
within the foresecable future. The scope of the Ghanaian
long-range trawling programme has been commented
upon on this score: the rationale of government policies
is net questioned, in view of population growth trends
and the cconomic nccessity to develop import-substitut-
ing industries (Crutchfield and Zei, 1964). Elsewhere,
everly ambitious programmes may merely reflect a desire
to make a spectacular showing, to win political support
at home, to impress neighbouring countries, etc.

In implementing policies, governments may use one
instrument, c.g. finance, to achieve a variety of objectives.
Conversely, the attainment of one objective, e.g.
improvement of productivity in the fishing sector, often
is sought by various means.

Financial assistance may be rendered in different
ways. In the centrally planned economics, the govern-
ments allot non-repayable investment funds to individual
enterprises and, as a rule, also exercise a decisive in-
fluence on the character and technical features of the
investments (Swiccicki, 1960).

Elsewherc, grant assistance usually covers only a part
of total investment costs, with additional help sometimes
being provided in the form of loans at low intcrest rates.
Direct and indirect subsidies to meet costs of operations,
tax concessions, exemption from payment of customs
duties on imported requisites, provision of guarantees to
encourage loans by private lenders, are among other
forms of financial assistance to entrepreneurs in the
fishing sector (Beever and Rudd, 1960, and Holliman,
1962).

Provision of financial help may aim to ensure the
economic survival of the fishing fleet, in general. or may
have a more specific objective such as technological im-
provement, redress of the cconomic balance between
different classes of operators, etc. Among the means of
achieving these objectives are establishment of eligibility
criteria and intentional discrimination in the considera-
tion of loan applications. In the United Kingdom. until
recently. only vessels under 140 ft (43 m) in length were
eligible for grants and subsidies. This was thought to



have had a decisive influence on the building of a high
proportion of trawlers just within this limit (Report of
the Committee . . .., 1961). Recommendations made
some ycars ago for the establishment of a Fisheries
Loan Fund in Malta envisaged preferential treatment of
applications from fishermen whose sons were to be
employed on the vessels, since this was felt to encourage
younger fishermen to stay in the industry and thus avoid
dependence on hired crews. The loan system also was
to be used to raise productivity in the fishery by extending
the fishing season. No loan was to be considered, unless
the applicant intended to work in the winter fisheries
(Burdon, 1956).

Encouraging co-operation:

To ensure more cffective use of public funds in the
economic sense, and to attain the social objectives of
assistance, governments—in some developing countries
at least—seek to promotec co-operative organizations
through which such assistance is channclled. Formation
of co-operatives may be stimulated through extcnsion
activities, favoured treatment under taxation laws in the
allocation of financial assistance, granting of various
concessions in connection with employment practices,
etc. When, for instance, a few years ago, possibilities were
studied of establishing a mixed fishermen settlement with
Chilean and Mediterranean fishcrmen (to introduce
changes in the soeial and cconomic structurc of the
fishing population in Northern Chile), the only form
under which organization of such a settlement appeared
to be feasible was a co-operative. Only co-operatives were
exempt from the provision of the country’s Labour
Codc under which no more than a small fraction of the
staff of any association could be foreigners. Chilean
co-operatives also enjoyed certain tax concessions
(Molteno, 1962).

Other development assistance given by government :

In most countries, governments take a major part in
carrying out scientific and technical rescarch for the
benefit of fisheries. The modest size of individual fishery
firms in these countries makes dependence on public
assistance in this sphere a matter of necessity.

In addition to providing services that tend to promote
the intcrests of the industry, the government uses its
legal power to protect consumers, producers, and the
resource. The consumer is protected against harmful
market practices affecting the price or quality of product
offered for sale. The entreprencur may receive protection
against unfair—or too much—competition. Although
ordinarily associated with resource conservation objec-
tives, a fishing licence system may be operated to safe-
guard the economic interests of the fishermen or a group
of fishermen. In Japan, for instance, the maintenance of
catch quantities or profit margins per boat and the
protection of inshore fishermen against the competition
of trawler opcrators were among the declared aims of
licensing policies after the last war (Asia Kyokai, 1957).
Legal restrictions, fishing licence and import regulations,
may be enforced to discriminate in favour of domestic
and against foreign entrepreneurs, crews, boat builders,
and suppliers of requisites,

Sometimes the basic intent of protective regulation
may have become obscured as the result of changes in the
complexion of the industry since the time the laws were
instituted. Alaskan regulations limiting fishing boat
length are said to be based partially on resource conserva-
tion aims, partially on the desire to protect local fisher-
men. Chapman (1965) recently blamed antiquated State
laws in the USA for prcventing the rational expansion of
sea fisheries off the Pacific Coast in the ways demanded
by modern economic conditins and national interest.
The regulations he referred to included licence refusals
for fish meal and oil operations, prohibition against
carrying trawls on vessels fishing in certain waters
(which made it impossible to fish sizeable hake resources),
against electronic fishfinders to locate—and against gill
nets to catch (on the high seas)—salmon, against trawls
to catch halibut, etc. Restrictions of this sort (in addition
to regulations limiting size or type of vessel), which
reduce technical efficiency, require re-examination to
determine whether they still serve the purposes for which
they were originally instituted, as well as whether they
have not become altogether obsolete in the light of
changed policy objectives (FAO/UN, 1962).

Welfare and safety regulations enforced for the benefit of
crews have a substantial impact on technology and the
economics of fishing operations. Laws fixing the minimum
size of crews may make it impossible to operate vessels
of a more economic size and may imposc a degree of
labour-intensiveness  that  impairs  profitability. The
devclopment of a fishery may be seriously hampered
where the law makes large units the only possibility,
while the finances and skills required for such operations
are not available (Netherlands Economic Institutc,
1958).

In Poland. welfare policies aim at the attainment, on
fishing boats, of standards comparable to those usually
met in the merchant marine. In the Indo-Pacific Region,
in contrast, rigid enforcement of legislation applicable to
other classes of vessels has been held as seriously ham-
pering fisheries development. Such action reportedly has
resulted in impracticably high standards for the certifica-
tion of fishermen, coxswains and engineers; for safety
requirements related to number and type of life-saving
appliances to be carried on board fishing vessels; and for
harbour entry and clearance procedures (IPFC/FAO.,
1958).

The character, amount, and costs of permits, licences,
and sundry “red tape™ provisions controlling investment,
operation, landing and disposal of catches in some
Latin American countrics are said greatly to handicap
entrepreneurial incentives and hold back development
of fisheries (various FAO technical assistance reports).

Private enterprise sometimes may be even more
severely affected, where government enterprisc enjoys
cxclusive privileges and franchises. Monopoly position, in
some instances, has been accompanied by technical
stagnation which could not continue under the spur of
competition.

Technological and economic difficulties have arisen
also through legal changes with international implica-
tions. These changes relate to fishing limits and agree-
ments on sharing of fishing grounds and catch quotas



negotiated between countries under international fishing
conventions. Extension of fishing limits by a number of
nations in recent years has frequently been named as a
cause for the reorientation of structures of, and policies
in regard to, fishing fleets of other countries which had
traditionally fished the waters now forbidden to them
(Report of the Committec. .., 1961). Changes in the
salmon fishery of Japan imposed under renegotia-
tion of agreements with the USSR were reported to have
led to an influx of salmon fishermen into the tuna
fisheries and this, in turn, was said to have prompted
design of a new tuna longliner able to carry more
fish than previous types of the same size (IPFC/FAOQ,
1961).

Political factors, finally, also play a role in the avail-
ability, type, and amount of foreign assistance a country
may be able to obtain for the development of a fishing
industry as well as in rcgard to opportunitiecs for im-
proving economic results of operations through exports
to hard currency countries.

TECHNOLOGICAL CHANGE

The rate of technological change influences obsolescence
and, conscquently. the need for replacement of equipment
and the demand for equipment designers and builders,
Some attention, therefore, mus* be paid to condi-
tions tending to promote or hold buck t:chnological
change in the fishing secior. First, the qus «tions of what
are the means of bringing about. and what e the aims
of. technological change niist be answered.

Technological improvement in the fishing sector is
effected through changes in (a) craft and cquipment used
on board. (b) methods of production (utilization of
equipment), and (¢) organization of production.

The aim of technological improvement is development
of a new production function so that a greater quantity
of fish can be produced from a given total input of
resources (output-increasing innovation) or a given
quantity of fish can be produced from a smaller input
(factor-saving innovation).

Considerations affecting public sponsorship of techno-
logical change

For the cconomy as a whole, innovations arc all output-
increasing in the aggregate, since they frec resources for
output expansion in other industries (even though the
innovation may result from a smaller resource input made
by the individual firm). In this sense. all innovations
stand to extend economic progress regardless of the
industry to which they apply, provided, of course,
opportunities exist of using the **freed resources’ in other
industries (Heady, 1949). In the long run, such oppor-
tunities will arise with progressive development; in the
short run, however, they may not be present. The latter
accounts for the frequently encountered opposition to
mechanization of fishing operations in developing
countries, because it displaces labour which is cheap,
abundant, and has no alternative employment oppor-
tunities in the immediate future. The situation is con-
trasted to that in developed countries where mechaniza-
tion in primary industries actually became a necessity
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because of the labour needs of other industries (Sten-
strom, 1963 and 1964).

Public support for some innovations may not be
forthcoming because of market considerations. If the
aim of government policy is maximization of the total net
income of the fishing industry, innovations which increase
total output and decreasc total cost, and which are related
to products characterized by inelastic demand. arc likely
to be sponsored only if the decrcasc in total revenue (as
the result of the lower prices the market will pay for the
larger output produced) is smaller than the decrease in
total cost (and where net revenue. conscquently, is
larger).

Government rcluctance to lend strong support to
modernization programmes in certain sectors of the
fishery industry has at times, in some developed countries,
had its roots in uncertainty of whether the benefits cx-
pected from rationalization would be nullified by failure
of the market to absorb larger quantitics at prevailing
prices.

In developing countries, the murket obstacles may not
be related @5 much to price factors as to lack of processing,
transport and storage means that would permit distribu-
tion of increased output over a larger area. Speaking of
experience in the Indo-Pacific Region in connection with
fishing boat mcchanization, one expert a few years ago
counselled caution in introducing highly advanced
techniques on grounds that there was not always a
gaaranteed market for the larger output that would
tesult from mechanization. For the same reason, the
possibility of using indigenous matcerials for nets and
ropes was to be given carcful examination before a
decision to introduce synthetic fibres was taken (IPFC/
FAO. 1957). More recently. conditions in this respect, at
least. appear to have changed. cven in comparatively
remote arcas such as New Guinea. According to reports
on the Island, fishermen are increasingly being persuaded
to buy outboard motors on their own accord due to
“fairly satisfactory fish prices and the purchasing power
of the urban centres” (IPFC/FAQ, 1963).

As compared with the special case of output-increasing,
and cost-decreasing innovations under conditions of
inclastic demand. net revenue always increases if the
innovations relate to commodities the demand for which
is elastic -or inclastic, as long as in the latter case the
innovations have output-constant and cost-decreasing
effects.

If government policy is primarily concerned about
maximizing total income (rather than total net income)
in the fishing sector. research might be directed primarily
towards increasing price clasticity in the market by
developing new product uses and not so much toward
promotion of technical innovations.

Welfare considerations, finally, may require govern-
ment attention to the likely impact of innovations on the
distribution of total income between interest groups or
between individual firms in the industry. New techniques
may transfer income between groups regardless of
whether total net income of the industry is increased or
decreased. The transfer may be of an intra-industry
nature (when the techniques for one commodity or
geographic region are improved beyond what applics fora



competing commodity or region). Also, the first few firms
which adopt an innovation will have greater incomes than
their competitors. This is true even if the innovation is an
output-increasing technique relating to a commodity
the demand for which is inelastic, since, in a competitive
market such as the one for the sale of fish on landing,
small changes in supply have a small effect on prices.

In the special case discussed above, where output-
increasing innovations under conditions of inelastic
demand may lead to a decrease in net revenue for pro-
ducers, there is the possibility of another type of income
transfer, The loss in the fisheries sector may be translated
into a real gain for the consuming economy, which,
under certain circumstances, may be a more important
public policy objective than assistance to a specific
sector of the economy (Heady, 1949).

Public policy considerations in regard to the introduc-
tion of technological improvements have been discussed,
both because in an industry where small enterprise is
still prevalent government has to play a key role in
research, and because the industry nccds to know the
amount of public support it may be able to expect in
launching a rationalization programme.

Economic factors relating to technological changes at the
individual firm level

The individual firm will institute technological improve-
ments if they promise to increase its profits (or decrease
its losses). at least in the short run. Readiness to risk
capital on new inventions, new methods, etc., depends to
some degree on the general state of the economy and, to
some degree also, on trends in the output and input
markets of concern to the enterprise. In a rising economy,
producers are of an optimistic frame of mind and
willing to risk their capital on untricd ventures., Yet,
where compctitive pressure is absent and profits may
comc easily even with continued usc of traditional
methods, the incentive to innovate may not exist. As far
as conditions in the fishery industry itsclf are concerned,
the generalization has been made that the optimum
degrec of mechanization, which varies from fishery to
fishery, becomes higher as wage-rates increase, range
of operation extends, and capital becomes more easily
available (Morgan, 1956).

The larger items of new equipment and the more
radical new methods are, as a rule, first introduced in
developed countries, and there, by the larger firms with
the capital and skilled manpower resources to undertake
major investment. Generally speaking, types of equip-
ment that assure a high catch per day are of the high-
priced type. Their use presupposes considerable skills,
and wages are correspondingly high; in compensation,
they often permit a saving of labour that is not possible
with less advanced types of equipment (Netherlands
Economic Institute, 1958). Against possible savings in
total labour costs through reduced crew sizc must be set
the increased cquipment, running and maintenance
costs connected with the installation and operation of
more complex machincery. Capital-intensive operations,
therefore, often require a large turnover to make them
worthwhile (Morgan, 1956).

If he has the choice of applying his capital for the

purchase of innovations that will have a direct effect on
output (e.g., fish-finding equipment) or for equipment
that tends to have a morc indirect effect on factor cost
(e.g., crew safety devices), the entrepreneur will generally
give preference to the former. This accounts for public
intervention through promulgation of regulations on
safety requirements. Where the labour factor, however,
becomes critical, the effort may be both in the direction of
accelerated mechanization and of accommodating in-
sistent demand for increased crew comforts and safety.

The tendency to substitute, where specific inputs are in
short supply or excessively high-priced. is not limited to
the labour factor. Depletion of good shipbuilding timber
(coupled with the declining number of skilled shipwrights)
encouraged the introduction of the steel gillnetter in the
fisheries in the Great Lakes arca (Calvin, 1960). An un-
favourable price relationship between machinery pur-
chasing prices and catch prices is one of the most com-
monly given explanations for the slow pace of mecha-
nization. The disincentive effect of this ratio is felt the
more acutely, the lower the ability of the fisherman to
buy the engine or other equipment. Existing cost-
price relationships are also given as reason for the
limited possibilities of introducing the more costly
methods of preserving fish at sea: the overall profit-
ability of operations would compare unfavourably with
results from more traditional methods (Proskie in
Traung (Ed.), 1960).

Capital-intensive operations are handicapped also
by lack of mechanical skills and low standards of
maintenance which discourage investment in machinery.
Improvement of labour productivity, techniques, and
modernization of equipment, are considcred thc most
effective means of enabling the Newfoundland industry
to exploit its locational advantages to offset the ad-
vantages presently enjoyed by its foreign competitors
in terms of low wage and capital costs. Indirectly, the
locational clement had, in the past, worked against,
rather than for, the intercsts of the fishing industry,
because of relative difficulties of obtaining financing for
modernization of the small scale operations of New-
foundland fishermen against the much greater capital
outlays that were necessary from the start to support the
large operations based on distant ports of the European
nations exploiting the same fishing grounds (Copes, 1961).

Introducing technological improvement

A study of the appropriate ways of introducing change
is a key element in any programme of promoting techno-
logical improvement. Too many generously endowed
modernization efforts have misfired because the likeli-
hood of resistance to change was either under-estimated
or altogether ignored in planning,.

Much has been written about cultural and psycho-
logical factors accounting for such resistance. What has
been said above with regard to deveclopment, in general,
applies. In addition, there are elements which have a more
specific bearing on acceptance or resistance to technolo-
gical change.

Change is resisted, it is said, because it threatens basic
securities or does away with long-inherited traditions.
Resistance is that much stronger, the less well the
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proposed changes are understood. Acceptance comes forth
more readily if persuasion rather than force is used
(Spicer (Ed.). 1952).

Basic securities are involved when the introduction of
new craft or equipment threatens to deprive crews of
their maintenance. The case of the opposition en-
countered by one of the major trawler firms in the
United Kingdom when it commissioned a vessel which
made substantial crew savings possible is fresh in mind
(Ross Group's Valiant). Industrialization of fishing
operations may mean loss of social status, loss of a skill
monopoly. or simply loss of freedom of action to the
independent fisherman,

Great stress is placed on the essentially conservative
naturc of the fisherman which makes him hold on to
uneconomic techniques and out-moded equipment,
even when he is not entircly unaware that they are
responsible for the miscrable conditions in which he
lives. The poorer fishermen in Ceylon view any innovation
with suspicion and even hostility. They will seldom cven
consider any deviation from the fishing mecthods their
forefathers had uscd for generations: *““the introduction of
a more cffective type of fishing gear or craft into a par-
ticular area is decmed to be destructive tampering with
the fishing in that area and the innevators run the risk of
bodily harm and damage to the innovation™ (idc Silva,
1964). In Vietnam, too, the majority of the fishermen
are described as conservative and poov and unwilling to
abandon traditional cquipment and methe “(IPFC/FAOQ,
1964).

Aside from poverty, goographic isolation. age and
lack of education, arc listed most frequently as the
underlying causes of the conservative attitude of fisher-
men. The resigned attitude of the older fishermen is
given some of the blame for the stagnation of coastal
fisheries in Belgium (Vanneste and Hovart, 1959). Geo-
graphic isolation and the static life in the small outports
of Newfoundland is said to be the reason that oppor-
tunities for improving facilities and techniques are not
grasped by the fishermen who “lack the necessary
initiative, knowledge, and imagination™ (Copes, 1961).

Psychological elements play a rolec not only in con-
nection with the introduction of technological improve-
ment. They also constitute a limiting factor in the
extent to which such improvement can be carried out in
practicc. The degrec of centralization that goes with it is
thought to place a limit on automation in fishing boats,
Centralization of responsibilitics tends to incrcase the
anxiety and strain on the skipper. One expert, conse-
quently, recommends that the equipment on the bridge
be restricted to what is absolutely necessary (Eddic in
Traung (Ed.). 1960).

Sociologists recommend that, where resistance to
change is related to the “innovators™ and the methods
they use rather than to the specific character of the
innovation, the following questions, among others, be
investigated with care:

® Have the new facilitics and/or mcthods been
introduced through the existing social organiza-
tion or have social organizations been set up
which conflict with those previously in existence?
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® How are the innovators® purposes and ways of
behaviour regarded ?

® Has the maximum possible participation been
encouraged and allowed to develop?

® Have the cultural linkages been discovered and
utilized in introduction, i.e., has an cffort been
made to relate the new clement to some tamiliar
pattern? (Spicer, 1952)

The answers to these questions niay reveal the mistakes
that have been made in introducing technological
change and may suggest ways of avoiding their repetition
in the future.

There is always a nucleus of leaders in a community
who may be prepared to do new things. to acquire an
engine. ctc. If some members of this group can be
persuaded to adopt the new technique or buy the
equipment. the battle is half won. Where authority
is firmly vested with tribal chiefs, as in the carlier cited
examples of Tropical Africa, progress will be much faster
it the co-operation of the chiefs is enlisted and innova-
tions are introduced with their specific sanction. Where
fishermen’s co-operatives arc strong, as in Japan, the
facilities of the societics may be used with advantage. In
Japan. thus, the changeover to nylon ncts by small
fishermen has been. to a large extent, accomplished
through the co-operative movement (Digby, 1961).

Co-operatives may find it easier than other agencies to
persuade small producers o accept new ways of doing
things. Contfidence exists. or at least should exist, between
the member and his co-operative. He does not feel that
something is being forced on him by high pressure
salesmanship or reccommended to him by someone with
thecretical rather than practical training.

Demonstration and encouragement of imitation are
the best means of ensuring participation of the com-
munity. “Sceing is believing”. especially in cultures
where there is little understanding of abstract ends or
speculative results. If the benefits to be desired from the
institution of change are slow to materialize, it often
behoves to attach some form of satisfaction to the adop-
tion of new practices. This may take the form of praise,
privilege. or material reward. The pleasure which flows
from excrcising a new skill also may have some influence
in arousing interest in new techniques (Mead (kd.),
1953). Once the superiority of new techniques has been
practically demonstrated in & number of instances, a
certain momentum is created for its adoption among the
rest of the fishing population. This was observed, for
instance, in connection with the rapid expansion of
mechanized operations in Hong Kong, Malaya, and
Sarawak after the British colonial administration had
started to motorize fishing boats in these countries shortly
after the last war (Production of Fish . . . | 1954).

Frequently, however, it is necessary to start what has
been called a “‘revolution of rising expectations™ to have
the fishermen copy the new techniques which have been
demonstrated to them. They must be persuaded that
they will be able to attain, by their own effort, a higher
standard of living. To this end. they often must be
taught to appreciate material rewards which have spurred



on the workers of successful industrial societies (Copes,
1961).

While it is not always possible to link new ways to the
past, care must nevertheless be exercised to avoid too
radical a departure from the familiar and to adapt the
pace at which change is introduced to the capacity of the
fisherman to absorb instruction. *“‘Revolutionary changes
of craft and techniques may alarm and repel . . . (and)
too many changes all at once usually confuse the fisher-
man” (Beever, 1955).

Education is the key to progress in the long run. Even
where, as in Hong Kong, the fishermen have, through
motorization of their craft, made a great leap forward in
recent years, there is a need for continuous education on
proper engine installation, propeller selection, and main-
tenance practices (IPFC/FAO, 1964).

Training nceds arc great also for the skippers, officers
and crews of the more industrialized operations, especially
as more complicatcd devices are being installed on
board. On the other hand, automation may reduce skill
requircments to a ccrtain degree or for certain occupa-
tions. Also, some of the specialized operations on board
the larger vessels may be more closely related to occu-
pational specialitics of land-based personnel. This may
have an impact on recruitment and the need for
specialized training.

Facilities for the training of government personnel
responsible for development and promulgation of new
technologies also must not be neglected. cspecially in
developing countrics, where the fisheries administration
must be prepared to accept a pioneering responsibility
in this field.

Aside from taking an active part in the promotion of
technological improvement, government can performa use-
ful service by assembling and disseminating information on
inventions. A programme along these lines, it has been sug-
gested, might include preparation of forccasts for the uses of
specific inventions, assessment of their probable social
effects, proposals for speeding the removal of lags in
adjustment to inventions, as well as organization of train-
ing programmes and financial support facilitics. Finally,
where serious barriers exist to mobility of fishermen,
whose skills have become obsolete, or who have lost
their livelihood as the result of technological progress,
governments will want to assume the responsibility for
facilitating transfer to other locations or occupations,
through underwriting the cost of transfer, rctraining,
improving employment services, ctc.

The impact of technological change on society and
on the complexion of fishing industries

Empirical research on the effects of technological
change is indispensablc for the formulation of policies of
rationalization and modernization of industry.

Technical change may not consist merely in the modi-
fication of a branch of knowledge but in a changed
pattern of life and of the social structure as a whole. A
change in techniques may lead to shifts in the balanced
division of labour, may disrupt the pattern of relation-
ship between man and wife, father and son, may mean a
break with sustaining tradition which gives sccurity
(Mead (Ed.), 1953).

Where desires and aspirations have limits, mechaniza-
tion may mean that the producer may work less. In
developing countries. the replacement of subsistence by
*“‘cash crop™ operations may, in the short run, result in a
lowering of nutritional levels, since the fishermen may be
tempted to concentrate on the cash crop, e.g., catching
shrimp for export. In countries like Burma and Thailand,
where more than one pound of polished rice per capita is
consumed daily, the vegetables, herbs, and fish products
which accompany the rice in the rural areas are believed
to make up for the nutritional deficicncies of a rice diet.
In Lower Burma, however, where a cash crop economy
flourishes, malnutrition is reported (Mead (Ed.), 1953).

At times, the impact on nutrition of increased pro-
ductivity is quitc thc opposite of that described above.
In Hong Kong, mechanization of fishing operations was
reported to have increased home consumption of fish by
the fishermen. The consumption of fish per head of
fishing population in ‘“mechanized houscholds™ was
estimated to be about 20 per cent higher than the
consumption in ‘“‘unmechanized households” (Szcze-
panik (Ed.), 1960). Advocatcs of a shift in development
efforts in the Colony towards deep-sca fishing in inter-
national waters envisaged a radical transformation in the
social structure of Hong Kong’s fishing population in
addition to far-reaching technological changes and nceds
for finding new methods of financing that such changes
would imply (Szczcepanik (Ed.), 1960).

Changes in the structure of fishery industries can also
be expected as the result of technological advances.
Again taking Hong Kong as cxample, mechanization of
fishing vessels was found to have led initially to a decrcase
in processing operations. Before mechanization, a large
portion of catches was salted. Mechanization made it
possible to sell the bulk of the fish fresh. Expectations
were that, processing operations would be on the upsurge
again only when landings would cxceed market absorption
capacity for fresh fish, (Szczepanik (Ed.), 1960).

Technical advances tend to increase the size of capital
requirements in fishing and break-even catch valucs.
They will account for vesscls becoming obsolescent with-
in a shorter time and building costs becoming higher. As
the capital-labour ratio in fishing rises, the entrepreneur
expects the increased catch to result in a higher value per
unit of capital employed (Netherlands Economic
Institute, 1958).

With the change in the size of the average production
unit, changes take placc in the pattern of the firm.
Growth in thc size of craft employed will encourage
organization of larger fishery enterprises and may lead
to the gradual proletarianization of the fishermen
themselves (Morgan, 1956), which may encounter
resistance.

The increased financial burdens on the entreprencur
may bring about changes in employment patterns.
The cost of the installation of engines, it has been ob-
served in the Thana District in India, produces a ten-
dency to employ more relatives who can be better relied
upon in sharing commitments and who arc also morc
favoured in sharing the benefits of mechanization. As a
result, mechanized teams employ comparatively more
relatives than sailing teams (Szczepanik (Ed.), 1960).
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Among other employment effects observed has been
the aggravation of recruitment problems. In Hong Kong,
motorization of fishing craft and the addition of simple
mechanical deck working gear in certain boat types—
such as power windlasses (with clutch operated warping
ends) in the pair trawlers, and capstans in the shrimp
beam trawlers—has made the better fishermen mo-e
selective in their choice of employment. For example.
skipper-owners of large longliners—these vessels require
a big crew complement to man the pairs of small fishing
sampans operated from the mother boat, and to hand-
haul the lines—now find it almost impossible to recruit
adequate numbers of men; many of the boats rcgistered
as large longliners have accordingly been converted
into pair trawlers. The position is that thc fishermen
prefer the better paid employment, and less arduous
work, either on shore or on the other more modern
classcs of boats (IPFC/FAO, 1964). This development
has led to boats fishing farther afield. using labour-saving
deck machinery and synthetic fibre fishing gear, and
fishing throughout the year and working longer hours
than previously (IPFC/FAQ. 1964).

The effect of mechanization on number of fishermen
employed and earnings has been commented upon in
many instances. Evaluations in terms of net welfare effect
arc, however, lacking and it is precisely at this objective
that reccommendations for the assessment of mechariza-
tion programmes made in recent years by such bodies as
the Indo-Pacific Fisheries Council have timed.

There seems to be some cvidence that increased
industrialization of opc.utions tends to affect remunera-
tion systems, with greater emphasis being placed on the
basic wage and less on settlement by share (Report of the
Committee . . ., 1961). On Pakistani trawlers, captains
and mates are paid monthly salaries (IPFC/FAQ, 1963).

With mechanization, the number of crew members per
boat seems to have been reduced and the carnings of the
fishermen working on the mechanized boats increased.
This, at least, is the expericnce reported from India
(IPFC/FAOQ. 1963). Early experience with mechanization
in the country seemed to indicate that capital invested in
non-mcchanized craft provided employment for over
four times as many fishermen as when invested in
mechanized craft (IPFC/FAOQ, 1958).

A 30 per cent increase in the real per capita gross in-
come of the fishing population in Hong Kong over the
1946/47-1958/59 period was credited mainly to the
increase in catches brought about by mechanization,
which raised fishermen’s earnings in spite of falling prices
(Szczepanik (Ed.), 1960).

Sharp increases in fishermen's earnings as the result of
mechanization have been noted also in Pakistan. Over
a 3-4 year period, the mid-point of which was approxi-
mately in 1960, fishermen's earnings in the country
were reported as having almost doubled (IPFC/FAO,
1963).

The advantage mechanized fishing households in
Hong Kong held over unmechanized households was
attributed also to disposal procedures and distribution
channel factors. The mechanized households were able
to sell through less expensive and more remunerative
channels, and were not as much at the mercy of middle-
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men in their marketing operations as the unmechanized
households (Szczepanik (£d.). 1960).

PROMOTING FISHERIES EXPANSION IN
DEVELOPING COUNTRIES

A basic issue in the formulation of policies for fisheries
expansion in developing countries is the determination
of the pace at which development should proceed. The
choice often is put in terms of a gradual improvement of
indigenous craft and methods and a more rapid growth
to be achieved with modern equipment fishing outside
the narrow coastal zones frequented by the traditional
fishery. A third possibility, of course, is parallel develop-
ment on both fronts.

Before more closely examining these choices, it may
be worth while to list some of the factors most frequently
cited. in discussions of development potential of specific
countries, as impeding or encouraging the growth of the
industry.

Factors affecting realization of development potential

On the market <ide, low purchasing power. consumer
prejudices, lack of market information (on the part
of consumers and marketing agents), lack or in-
adequacy of transport and storage facilitics, and restraints
of trade excercised by marketing agents, are among the
most prominent obstacles to expansion.

Conversely, among the strongest incentives for rapid
development have been the discovery and exploitation of
export possibilities. Mexico and other Central American
countries as well as some countrics in the Asia and Far
East Region were able to start profitable development
in the post-war yecars as the result of a flourishing
demand for shrimp and other luxury-type crustaccan
products in the United States and in other developed
countrics. Mention has alrcady been made of Peru's and
Chile’s fishmeal exports which account for the tremen-
dous expansion of the industrics of these countries in
recent  years. Morocco's  fisheries  development  has
benefited, among other things, from the country’s
nearness to European markets.

Elsewhere, fisheries development often offers the best
opportunity to diversify “onc cash crop” economics. In
the Caribbean, for instance, the continuance of the
position of the islands as a major world producing arca
of sugar cane, it has been pointed out, may depend
on expansion of foodstuff supplies- such as fish—which
do not compete for land with the sugar cane (Morgan,
1956). In some countrics, there has always been a strong
and stable demand for fish which is likely to increase with
increasing population pressure and unchanged poor
prospects of raising the productivity of limited and low
quality agricultural resources.

Sometimes failure to exploit fully the demand potential
is blamed on scarcity of resources in traditionally fished
waters. More often, though, failure to expand can be
explained in terms of the “human” factors described
earlier, which accounts for stagnation.

Fisheries off the coast of Somalia are still at a low
level of development, although the waters are relatively
well stocked with fish. Development has been retarded



by the fact that the Somali are neither substantial
consumers of fish nor have been traditionally fisher-
men (Production of Fish ..., 1954). The inhabitants
of the many small islands in the mid-Pacific are good
fishermen but have, for the most part, retained the
simplicity and small-scale character of operations that is
found in small communities in rather sparsely settled
areas (Morgan, 1956). Small scale operations elsewhere,
e.g., in India and other densely populated countries of
the Indo-Pacific region, still predominate, largely be-
cause of lack of capital and entrepreneurial talent. 1n the
Philippines, lack of qualified naval architects, technically
trained boatbuilders and marine engineers are believed
to be among the principal factors retarding development
of deep-sea fishing (Rasalan et a/ in Traung (Ed.),
1960). Lack of co-ordinated planning and of foreign ex-
change for the importation of engines have contributed
to slowing development of mechanization in some
countries in the Far East (IPFC/FAQ, 1958). In the least
developed areas, e.g., in New Guinea, the absence of a
drive toward cconomic improvement is still cited as a
factor in restricting progress. Living requircments are
limited, and the fisherman appears content that he can
attend to his immediate needs with the modest income he
derives from his occupation (IPFC/FAQ, 1963). At times,
the lack of incentive to expand and/or improve operations
manifests itself also among the merchants who disposc
of the catches. This reluctance to increase turnover tends
to impose its own limitations on the fishing effort (Beever,
1955).

In Tropical Africa, where development in some coun-
tries has merely begun, all the above obstacles are en-
countered, with those relating to human motivation often
being the most conspicuous. In Madagascar, for ex-
ample, the following have been given as explanations
for the failure of industrial fishing ventures: insufficient
financing. inadcquate fisheries experience of the pro-
moters, dispersion of limited resources over too broad a
range of activitics, difficulties in finding suitable transport
and adequatc market outlets and, above all, unsatis-
factory catch results because of the low productivity of
the fishermen (after receiving their pay. the fishermen
often did not return to work until they had spent their
money) (Couvert, 1963).

Considerations relating to scale and pace of development

Much has been written in defence of a cautious approach
to expansion and against doing too much in too short a
time and thereby risking wastage of a substantial part
of the limited resources available for development.

Mechanization, as seen in its wider aspect, is not an
end in itself. Mechanization is a means to produce more,
better and cheaper. In developing countries, where the
rcal costs of production are high and the prices the
producer can obtain for his products are low, the
technological improvements to be supported should
above all have a potential for increasing yiclds; less
emphasis nced be given to labour-saving devices (Sten-
strom, 1963).

A slower pace makes it easier to adjust necessary
changes in economic and social structure to prevailing

conditions, customs and habits (Stenstrom, 1963). Too
ambitious steps forward in adopting new techniques
may place an unduly heavy burden on a developing
country's capital resources. Also, additional costs such
as those connected with expenses of storage, under-
utilized or idle vessel capacity, shorter depreciation
periods as a result of more rapid obsolescence, must be
reckoned with. If simpler methods are employed, the
equipment tends to be less costly, and less foreign
exchange may be needed. Thus, capital and foreign
exchange which tend to be in short supply in most
developing countries can be applied for other purposes
(Netherlands Economic Institute, 1958). The danger of
having all one’s eggs in one basket is particularly real in
the more primitive fishcries where there is so little past
experience to assist in measuring the financial risk.
Heavy concentration of capital as, for example, in
costly deep-sea vessels, may not only prove com-
mercially unjustifiable, but may divert capital from more
essential, more immediatc uses—such as the purchase of
small cngines or better fishing equipment (Beever, 1955).

The argument for proceeding gradually, by first
improving and motorizing existing craft, in line with
opportunities arising under integrated development
planning, was well summarized at the Second Fishing
Boat Congress in Rome. Speaking on planning craft for
the developing countries, one participant expressed the
view that *“‘development of improved fishing boats should
have a close relationship to the economic developments
in a fishing arca. The utmost caution should be exercised
so that the fishing boat owner is not over-capitalized in an
effort to get the most developed boat. Thus, to some
extent at least, the development of the fishing boat of a
given area must be slightly behind that of the improve-
ment in other factors—the rctail and wholesale market,
distribution, fish handling and storage, fish supply and
possibilities for cxploitation. . . . These matters can and
must be explored . . . before any extensive devclopment
can takc place in the production of improved boats.
particularly where mechanization is concerned” (Chapelle
in Traung (Ed.). 1960).

The *‘gradual approach™ was strongly criticized in a
paper submitted to the FAO Meceting on Business
Decisions in Fishery Industries in 1964. Motorization of
pirogues, West African experience had shown, according
to the authors, had proven economical only in cases
where hydrological conditions had made it impossible
to rcach the grounds most suitable for handlining
operations. Traditional craft always would permit only
very limited development and, in some cases, the cost
of the engines could not even be amortized through
increascd catches. It was a mistake on the part of
governments and technical assistance agencies to place
emphasis on motorization programmes instead of on
establishment of modern installations and mecthods
permitting large scale development. The latter would, of
course, require organization of enterprises with partici-
pation of developed countrics contributing a major
share of the capital and the skilled manpower, and letting
the fish enter their markets as long as outlets in the
developing countries remained inadequate (Moal and
Lacour, 1964).
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A survey mission recently carried out in connection
with plans to organize a UN Special Fund project in
Ghana concluded that therc was scope for both
approaches, gradual improvement of the inshore canoe
fishery and larger scale trawling development (Crutchficld
and Zei, 1964). Natural conditions tended to place
economic limitations on what could be done at certair
locations. Market outlets, foreign exchange reserves,
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availability of foreign capital and access to foreign
markets. had an influence on how far prospects for
large scale development could be realized. Last, but not
least. how far governments were prepared to go to
satisfy income, nutritional, employment, political and
economic independence, and other aims was a matter
of basic policy considerations and no onc formula to
cover all combinations of aims could ever be devised.



Topographical Factors
in Fishing Boat Design

by K. Chidhambaram

Facteurs topogriphiques intervenant dans le dessin des batcaux de
péche

Les dessinateurs de bateaux de péche doivent tenir compte de divers
éléments relevant dc la géographic, du climat, du littoral, du type de
péche, de I'¢loignement des terrains de péche, des vents, des vagues,
des variations des marées, des saisons, des courants et des instal-
lations portuaires, factcurs qui varient tous d'unc région a 'autre.
La communication étudie les divers types de bateaux de péche et
leur évolution en fonction de ces facteurs pour ce qui est de I'Inde,
ou I'on distingue six zones géographiques distinctes.

HE fishing boats of the world of all types. shapes
and sizes, represent the largest single collective
investment in the world’s fishing industry. Upon
their efficiency of design and operation depend the econ-

omy of millions and the livelihood of a large number of

fishermen. Globally, designers attempt to produce the
ideal fishing boat. Opinion varies considerably as to what
constitutes the idcal vessel.

It is evident that the geographical location of a country,
and even the region within that country for which a new
type of mechanized fishing vessel is to be developed, will
have a considerable influence on the design. The broad
geographical or climatic classification of the country, such
as tropical, sub-tropical or temperate, will decide a
number of important features of the boat, such as general
arrangement, accommodation, ventilation and material
Tropical and sub-tropical countrics gencrally border
occans, where the warmer salt water encourages clectro-
lytic corrosion of ferrous metal surfaces and devastating
attacks on timber surfaces by marine borers and fouling
organisms.

Geographical influences of wind and weather mater-
ially influence boat design. Countries with specific mon-
soon or other rain and storm seasons in the Indo-Pacific
region should carefully examine the nature of fisherics
that would be profitable during those seasons before
designing boats for fishing in or through such seasons
(fig 1).

Modern fishing vessels nced not differ from village to
village as traditional designs do. By considering regional
features the extent of that region must be determined.
India, for example, may be divided into six distinct zones:

@ Gujarat and Maharashtra States ~ West Coast
® Mysore and Kerala West Coast
® Madras East Coast
@ Andhra Pradesh East Coast

® Orissa and West Bengal States East Coast
® Andamans, Nicobar and Laccadives islands

Factores topograficos en el diseiio de las embarcuciones pesqueras

Los proycctistas de embarcaciones pesqueras deben tener en
cuenta factores tales como la geografia, clima, linea de la costa,
tipo de pesca, distancia a los caladeros, vientos, olas, variaciones
de la marea, estaciones, corricntes e instalaciones portuarias,
elementos todos ellos que varian entre las distintas regiones.
Respecto a la India, que cuenta con seis claras zonas geogrificas,
se describen los tipos de embarcaciones y su evolucion de acuerdo
con cstos factores.

Geography and hydrography of these arcas have an im-
portant bearing on such characteristics as maximum draft.
Prevailing wind and sea conditions, wavelength, ocean
waves and tidal variations also influence design (Gurtner,
1963). Many places either have no natural shelter or
harbour, construction is too expensive, or water and
current prevent such construction. In these places fish are
landed on the beach. Large and efficient beach-landing
boats have been designed. These beach fisheries often
assumed great economic importance.

Naval architects should consider the type of fisherics,
nature of fishing grounds, gecography and other factors of
the coastline, communications, location, local conditions,
tidal variations and tidal currents. He must understand
also clearly those factors relating to fish abundance, and
availability of suitable boatbuilding materials and should
know the capabilitics of boatyards and timber types
available in each region.

The evolution of different boat types in diffcrent Indian
coastal regions shows thesc boats have been developed
through trial and error and expcricnce. Modifications
based on regional conditions have resulted in efficient
operation in these particular arcas. These work well
because their ultimate design has taken all the above
natural conditions into account. In addition, their design
has been influenced by distance to the fishing grounds and
whether fish caught on distant grounds were to be fresh,
salted or cured fish.

Geographical and physical influences

Along shelterless surf-beaten coasts, craft had to be
developed which could be rigged and manoeuvred in
surf. For such areas in India’s east coast the commonly-
used craft is the catamaran (fig 2), operating from open
beaches. Between Colachel and Cape Comorin, the coast
is particularly exposed and surf-battered throughout the
year without any landing place suitable for dugout canoes.
Some types of catamarans are operated over 100 miles off
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Fig 1. General map of Indian fishing ports

north-east of Cape Comorin. The samc types are used on
the surf beaches of Andhra and Orissa. Catamarans and
other simple craft have evolved from these conditions
along most of India’s east coast. Catamarans in certain
regions can be fitted with outboard motors.

On surf-beaten coasts with sheltered bays, where wind
conditions are favourable and grounds are a little further
offshore, craft must be fast and able to negotiate swells
and rough seas. The Tuticorin types (fig 3) of canoe are
examples. Outrigger fishing canoes on this coast are
similar to those of Ceylon. Carvel-built boats, Rame-
swaram and Pamban machwas, are heavily-built boats
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with low draft for landing on coral beaches. In river-
mouths and sheltered basins, larger boats have evolved.

Dugout canoes (fig 4) are the common craft where
scas arc not very rough most of the year and where fish
are abundant in shallow inshore waters. Dugouts fish
from open beaches with boat-seines and gillnets. The
evolution of the dugout is directly linked with gcograph-
ical, wave and beach conditions and the availability of
large quantities of good timber along the Kerala and
Mysore coasts.

From Bombay to Ratnagiri the coast is generally rocky
and has harbours, sheltered bays and creeks. Fishing



Fig_ 2. Catamaran commonly used on the east coast of India in
Orissa, Andhra Pradesh and Madras States where coasts are
surf-beaten and are without shelter

Fig 3. Tuticorin vallam used on the south coast of India in
Madras State where coasts are surf-beaten but shelter exists

Fig 4. Dugout canve used mainly on the south-west coast of
India, in Kerala and Mysore States where seas are not so rough
and timber is available

grounds are distant. Here, the satpati type (fig 5) has
developed, and is considered one of the best fishing boat
types.

Along the Bombay coast, shoal water and sandy bottom
extend far out to sea. There is not a single sheltered
fishing harbour. The estuaries are silting fast and fish re-
sources are limited. Here, types similar to machwas are
used but they arc essentially different from the Arab types
of the north-west coast (fig 6).

e RS E———

Fig 5. Satpati type used along Bombay coast in Maharashtra
where rocky shelter exists

Fig 6. Karanja type used along Bombay coast in Maharashtra
where shoal water and sandy bottom extend far out to seua

In regions of great tidal variation and where large mud
flats or coral beds are exposed, the vessels are of shallow
draft, but large enough to negotiate tidal currents. Mach-
wa and Bedi boats of Gujarat and the Dhonies of Rame-
swaram are examples evolved in such conditions. The
north-west coast is arid, physically and climatically
closely approximating the Arabian coast. The predomi-
nant boat designs are characteristic of Arab influence
caused by trade contacts (fig 7).

Effect of distance and fishery

Design is influenced by distance to the fishing grounds
and whether the fishery is bottom, surface or pelagic. On
the Indian west coast, abundant shoaling fishes occur
near the coast at surface and in midwater. Here, boat

[54]



range is limited to inshore areas and speed and hold cap-
acity are restricted. Dugout canoes can be manoeuvred
casily here and they fish for sardine, mackerel, prawn and
other species inshore. Similar craft operate gill nets along
the Saurashtra coast for Pomfrets, Hilsa and other species.
Recently these craft have been fitted with outboard
motors to enable them to extend their range for catching
good quality fish.

/
)
g

\

Fig 7. Kutch type used on the arid coasts of the north-west of
India in Gujerar Srare

The fishing grounds on the seuth-east coast are a little
further offshore. The design must reflect 1he speed with
which the boats should reach and return 3 ovm the grounds

to marketing. The Tuticorin canoe and Kulia Dhonic of

Ceylon are examples.

A larger boat is used on the north-west coast. The
grounds are distant from the home ports. Fishermen
follow the migration of fish in different scasons, some-
times going 300 to 400 miles (555 to 740 km) along the
coast, Moreover, fishing for Bombuy Duck away from
the coast and in arcas with strong currents, these craft
must be large and secaworthy with draft shallow enough to
enter tidal creeks and basins.

Fish-hold capacity need not be large where fish are
caught close inshore and can be landed fresh. In arcas
where grounds are distant and in the open sea or where
fish must be processed at sea, bouts must have adequate
space for cleaning, salting and storing dried fish and fish
products.

Fig 8. Improved trawler designed by an FAO naval archirect
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Fishing boat mechanization for India was studied.
Some factors considered were costs of marine diesel
engines and/or outboard motors, the cconomic return
from such boats and facilities available for landing catch,
servicing and maintenance. Catamarans show some
potential for outboard mechanization in selected centres
where grounds arc a little beyond the present non-mech-
anized range, where the quality of fish is good and the
price high. This may prove effective in Cape Comorin
areas.

On the south-west coast, cfforts were made to determine
the utility of an inboard or outboard engine on dugout
canoes. The engine power was not required for reaching
the fishing ground but for fishing operations. The out-
board was not powerful enough and the dugout had not
sufficient space to install an inboard engine of suflicient
power for this purpose. But outboard motorization of
dugout canoes on the Saurashtra coast was effective and
economical, because fishing grounds are rich and fish
quality high, realizing pood prices.

Larger craft on the north-west coast were suitable for
mechanization without much alteration, as they fished in
distant waters and subsequentiy used the power for sea
bottom fishing.

On the south-west and ecast coasts, the indigenous
bouts could not be mechanized and so new designs had to
be developed. The Rameswaram or Pamban type machwa
was one type considered for mechanization. Allowing for
fishing conditions and types of gear, the designs had to be
developed to cover from 22 10 4011 (0.7 to 12.2 m). Gradu-
ally, the operational range had to be extended and the size
increased.

Influence of seasonal fisheries

Most of the non-mechanized indigenous craft have a limi-
ted range due to small size and lack of power. The cata-
marans, dugouts and the Tuticorin canoes normally
operate within 50 to 60 miles (90 to 110 km) from port.
They may operate from selected ports, following move-
ments of the fish.

In certain parts of the south Kerala coast, catamarans
during the pre-monsoon season cannot operate from the
open beach. They are transported to Vizhinjom. which
has a sheltered bay and a protected shore. These cata-
marans operate from this base for some time even though
fishing is not possible from the open beaches outside.

In arcas where boats follow seasonal fish migrations
and where boats are big enough for proper fish handling,
the fishermen move with the fish for hundreds of miles.
Mechanized craft fishing for Dara and Bombay Duck oft
the Saurashtra coast move from the Bulsar area to Jaffra-
bad for Bombay Duck and to the Gulf of Kutch for Dara
fishing, about 600 miles (1,100 km) from their home ports.
Large-scale movement of fishing boats following the fish
is possible, because of the size and types of boats and the
similarity of coastal conditions, tide and current. But these
movements are restricted to the coast and not to deep-sea
fishing.

Availability of boatbuilding material

When developing the fishing craft in different regions one
of the primary considerations besides the geographical,



physical and fishing conditions, is the availability of
suitable timber for boatbuilding in large quantities in the
vicinity. Dugout canoes were developed on the Malabar
coast, where ample timber is available. As coastal traffic
developed, these boats found their way to most of the
countries bordering the Arabian Sea. With the increasing
cost and the difficulty of obtaining timber in quantity and
the effort made in developing new designs, the use of the
dugout in other parts of the country has been declining
gradually. Catamarans are found in areas where soft wood
is available locally or nearby. The availability of good
quality teak in the north-west forests resulted in the large
north-west coast vessels.

For non-mechanized boats, the traditional method of
preserving the timber from borers was to apply fish oil
and, to some cxtent, lime. When boats were mechanized
and had to remain in water for a longer time, they needed
copper and aluminium alloy sheeting. In areas of consider-
able tidal variation and complcte exposure at low tide,
there was no need for copper sheeting. Protective meas-
ures are still restricted to periodical application of lime
and wood resins, as in the case of the large north-
western boats.

Influence of harbour development

As fishing beccomes more intense, the need arises for
harbours with berthing, landing distribution and servi-
cing facilities to replace beach landings.

Harbours can be developed only in certain places.
These will be determined by their distance from fishing
grounds, their natural shelter, communication facilities
and other factors. With harbours, the sizes and designs of
fishing boats could be increased and improved for large-
scale fishing. Such facilities normally Icad to the develop-
ment of standardized fishing boats for working differcnt
types of fisheries and in various grounds. Such standard-
ization also lcads to economic and efficient operation.
Some of the local factors relating to shore and tidal con-
ditions do not greatly influence designs of large fishing
boats operating from harbours.

CONCLUSION

Physical and geographical conditions, coastline, nature
of the fishery, distance to grounds and species of fish are
all factors that have influenced indigenous boat designs.
A correlation between particular designs and physical
coastline or rcgional features has been carried out for
India. Overlapping was not significant. The prevalent
indigenous designs of fishing craft are the same today in
these regions as a hundred years ago. Each has its own

boat types; its own characteristics of weather, climate and
coast formation.

On the north-western coast, where the physical and
climatic conditions are similar to the Arabian coast, Arab
boat designs are characteristic. In the Bombay sector,
these boats are mixed, but Indian in type. In the indented
coastal region south of Bombay to Mangalore, the Arab
influence is replaced by indigenous and polynesian types.
This is reversed partially on the Malabar coast, where the
dugout designs predominate. East of Capec Comorin,
Polynesian and indigenous boat types have held their own
successfully against foreign influence. The indigenous
designs of catamarans and canoes arc well marked and
characteristic.

Many boats in India, especially those from the north-
west coast, are well developed from the modern naval
architectural point of view. They could still be improved
by sharpening the stern posts, modifying the distribution
of displacement, mcchanical propulsion, rigging for
handling improved types of fishing gear, providing insula-
ted fish holds and by improving the general arrangement
to increase the working efficiency of the crew. These boats,
with slight modifications, could be mechanized. The
Pamban-type machwa form the basis for development of
designs for small mechanized boats on the south-west and
north-east coasts. New designs devcloped in India with
FAQO assistance took these factors into consideration
(fig 8).

A small number of American launches have been de-
vcloped by trial and error, to meet the demands of local
conditions, which are so rigid that boats must be efficient
to survive. There is, already, a very high level of design.
but it can be effectively improved if it is done with a work-
ing knowledge of the local physical and economic factors.
Some of the North American types of boats such as the
Gaspé boat, Cape Island boat and Sharpe launch, have
been developed according to beach conditions and/or
types of fishery (Chapelle, 1955).

In different parts of the world, boats are modified
gradually through expericnce gained in their ability to
work different types of gears in different regions. Fisher-
men who are not boatbuilders and have no knowledge
of naval architecture are reluctant to change designs with-
out being sure of results.

Therc are still too many unknown factors in Indian
fisheries to predict cffectively the future development of
different boat types. Development will be directed grad-
ually on the basis of experience gained here and elsewhere
and on the operation of newly-introduced boats rather
than by suddenly introducing complicated and expensive
types of fishing craft.
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Techno-Socio-Economic Problems Involved
in the Mechanization of Small Fishing Craft

by Atsushi Takagi and Yutaka Hirasawa

Problémes techno-socio-¢économiques de la mécanisation des petits
bateaux de péche

La flottille de péche japonaise, composée il v a 60 ans d'environ
420 000 bateaux non motorisés, compte actuellement @ peu pres
200000 bateaux a moteur. La motorisation de la fottille ne
constitue qu'un aspect de la modernisation, puisque meme les
batcaux de petite taille disposent ¢galement aujourd’hur de matériel
électronique tel que radios ¢t détecteurs de poisson. Le Gouverne-
ment japonais a4 imposé de séveres fimitations tant & la taille des
batiments qu'a Peffectif 1otal et au tonnage des bateaus pratiquant
certaines péches. Cette réglementation affecte par exemple les
flottes travaillant le thon, le saumon ot fa trunte, le maguercau, ainsi
que les baleiniers et les chalutiers. Les restrictions apportées a la
taille des batiments ont incité les architectes navals 4 s'efforeer
d’augmenter au maximum la capacité des cales & poisson. la
pénurie de main-d‘ocuvre pour la péche, causce par I'essor rapide
d’autres industries, devra étre compensée par une mécantation plus
pousscée.

ECHANIZATION  of the Japanese fishing

fleet began with trawlers and whalers around

1900. Before mechanization, 420,000 Japancse
rowing or sailing vessels produced 1.000.000 tons of
fish annually. Fishing methods were primitive. The
catch was not enough to supply necessary animal
protein to the nation and mechanization started as a
Government policy. A few firms were cstablished to
opcrate trawlers and whalers as mechanized fleet units.,
and these types of vessels were successfully mechanized
under this system. Coastal craft were mechanized,
individually. Mechanization gave fishermen access to
better, but more distant, fishing grounds and the size of
vessels increased. An increased number of crew for
larger vessels could easily be found. because the popula-
tion of fishermen increased as a part of the cxplosive
increase of national population, caused by the risc of
living standards through industrialization of the country.
Nowadays, the fishing industry faces problems of
conservation of fish resources, exploration of new
markets, and acquisition of necessary labour, as well as
maintenance of a rcasonable profit. These complex
problems Icad to a conclusion that fishing operations
should be restricted to a limited number of the most
efficient boats.

MECHANIZATION OF SMALL FISHING CRAFT

The progress of mechanization in the past ten years is
shown in fig 1. The steady progress reflects the fact that
there was a limit on the speed of mechanization. This
limit was set by the size of fish resources and the market,
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embarcaciones pesqueras

En 60 anos la flota

420 000 embarcaciones sin motor
las embuinca

pesquera jape nesa ha pasado  de unas
s 200 000 unidades motori-
nes menores no solo estan
ahora dotadas de motc -, smo tambic e equipo clectronico, como
radio v locahizadores d - bancos depe do. Fl Gobierno japonés ha
impuesto rigarosas hmitaciones al timano de los barcos y al
numero total v tonelay de los dedicados a una pesca determinada.
Por cyemplo, las Jelatun, el salmon v la trucha, la caballa, la
baliena del ar astre, estan estrnictamente reglamentadas. Las
restricciones impuestas al tamanoe de los barcos han obligado a los
arquitectos navales @ hacer enormies esfuerzos para elevar al
manimo ke capacided de las bodegas. E rapido desarrollo de las
demas industrias na reducido la mano de obra pescadora. Para
contrarrestar esta perdida en brizos habri que mecanizar mis las
OPCraCIones.
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Fig 1. Mechanization of Jupanese fishing boats

and if mechanization progressed beyond the limit, the
whole fishing flect might have faced bankruptey. In some
cascs, however, mechanization of fishing vessels was
done simply to retain the crew, as crews tend to move to
better boats. This indicates that the problems arc not
only economic but social.

Tany |
Mechanization of fishing boats under § GG'T

Year Below | GT 1 3061 3S5GT Total
(1) 1953 23,412 67,798 15,031 106,241
(2) 1958 31,695 85,320 19,054 136,069
3) 1963 43,840 99 BS8 23,986 167,684
Ratio (2)/(1) 1.38 1.26 1.26 1.28
Ratio (3)/(1) 1.87 1.47 1.60 1.58

Note: About 10,000 fishing craft equipped with outboard engines
are cxcluded from the above table.



TABLE 2
Change of type of engines in powered fishing boats under § GT

1953 1958 1963 Ratio
(n (2 (3) Ny (D
0-09GT D 364 4.291 20,296 11.78 55.75
H 8.065 807 384 0.10 0.05
E 21,967 26,597 23,160 1.21 1.05
1.0 29GT D 5,450 26,031 70,551 4.77 12,97
H 13,219 12,113 4,768 091 0.36
F 49,129 47,176 24,539 0.96 0.49
3.049GTD 2,251 5,930 16,910 2.63 7.56
H 9,295 10,571 6,047 1.14 0.65
E 3,485 2,553 1,027 0.73 0.29

Note: D-- diesel engine; H hot bulb engine: E - electric ignition
¢ngine

Most of the vessels over 5 GT in Japan have already
been mechanized with diesel inboard engines. Thercfore
the non-powered vessels in fig 1 are vessels under this
size and the number of such non-powered craft is still
half the total number of the whole flcet. The progress of
mechanization therefore, is best observed when fishing
craft under 5 GT only are discussed (table 1).

Types of cngines produced in Japan are diescl, hot
bulb and electric ignition engincs. Electric ignition
engines arc most popular among small vessels under
5 GT, followed by hot bulb engincs and diesel engines.

In these ten years, diesel engines increased for all sizes of
vessels, 0 to 0.9 tons, 1.0 to 2.9 tons and 3.0 to 4.9 tons.
The hot bulb engine increased only for the range 3.0 to
4.9 tons, and electric ignition engines for the ranges 1.0
to 2.9 and 3.0 to 4.9 tons (table 2). Table 3 shows the
average size of a family fishing unit, while table 4 gives
the average balance sheets for these units. Table 4 shows
that fishermen with non-powered vessels earn much less
than fishermen with powered vessels.

The percentage of earning from fishing is also less for
fishermen with non-powered vessels and therefore they
must have other incomes from other businesses. It is also
indicated that the larger boats earn more. However, the
heavy initial investment for powered vessels, especially
for larger vesscls. should not be overlooked, and their
mechanization is often not justified.

Investment in equipment needs control to avoid over-
investment, as with other industrics. The tremendous
number of family-owned vesscls, howcver, makes such
control difficult.

LOCATIONING OF VESSELS AND
COMMUNICATION
Before radios were installed in fishing vessels, distant-
water fishing was extremely risky. Now, distress calls can
be made, medical advice for sick men obtained and bad

TARIE 3

Average size of a family fishing unit

with with powered boats
non-powered boats under 3 GT 3 S5GT
1961 1962 1963 1961 1962 1963 1963
Family members on board 1.0 0.8 1.0 1.6 1.6 1.5 1.8
Total family members 5.2 5.0 49 6.1 6.0 5.8 6.3
Fishing boals
non-powered No. 1.1 1.1 1.2 0.3 0.3 0.3 0.3
GT 0.8 0.8 0.8 0.2 0.2 0.2 0.2
powered No. — — — 1.0 1.1 1.1 1.1
GT - - 1.5 1.7 1.6 3.7
TABLE 4
Balance sheet for average size of a family fishing unit
with with powered hoats £ (§)
non-powered hoats £ ($) under 3 GT 3-5GT
1961 1962 1963 1961 1962 1963 1963
Initial investment 165 180 197 510 620 645 1,370
(462) (506) (554) (1,420) (1,700) (1,800) (3,825)
Total annual earning 374 369 533 441 637 633 874
(1,046) (1,032) (1,490) (1,233) (1,780) (1,770) (2,445)
By fishing income (a) 159 244 267 533 652 703 1,595
(447) (683) (747) (1,489) (1,830) (1,969) (4,470)
running cost (b) 46 81 88 250 316 322 966
(128) (228) (247) (700) (886) (902) (2,705)
earning (a) (b) 113 163 179 283 336 381 629
(319) (445) (500) (789) (944) (1,067) (1,765)
Annual fish catch (ton) 2.59 6.08 5.05 7.36 7.63 7.63 20.27
Labour for fishing per 867 865 1,394 2,132 2,754 3,610 6,517

year (man-hours)



weather avoided by using the radio. The radio gives
information about fishing conditions on various fishing
grounds, sea water temperature and cven market prices
of fish in different fish landing places.

Japan has an exclusive radio network for fishermen.
Such a system was first established in 1921 and special
frequencies allocated for fishing vessels. Radio shore
stations were opened in fishing ports. In 1933 radio
equipment became compulsory for all fishing boats over
100 GT. By 1942, 1.300 fishing boats had radios. After
the war, radio telephones were installed on small off-
shore fishing boats. Later VHF (very high frequency)
radio telephones were installed aboard smaller boats
operating in the coastal area. Table 5 shows the number

TaBLl §
Fishing bhoats with rudios

Breahdown 1964

24 1961 1962 196.8 1964 Telegraph  Telephone

04 656 987 1.154 1.561 0 1,561
59 563 842 1.049 1,322 1 1.321
10 19 2,791 2931 2,800 2,687 13 2.674
20-49 3.499 3779 4004 KR YA 526 3347
50--99 3.267 3.522 3467 3427 1.707 1,720
100-499 905 927 1,071 1.276 1,217 59
500 and 177 250 157 237 237 0
over

Total 11858 13238 13702  14.°%3 3.701 10,682

of radios installed in fishine boats from 1901 1o 1964, As
VHF radio telephones become popular there will be a
continuous increase in the number of fishing boats under
10 GT equipped with radios. The VHF telephone has a
27-megacycle band and un output of 1 to 10 watts. Now
about 3,900 vessels are equipped with such VHF radio
telephone sets,

Some of the boats in table S have VHIE telephones as an
auxiliary to a larger capacity radio for pelagic fisheries.
One disadvantage of VHF is that it cannot cover a large
ared. There are 217 shore stations used exclusively for
fishing vessels, 108 of which serve those boats with
VHF radios. The licence to operate VHF radios aboard
fishing boats, and licence to operate VHF telephone sets
is obtained by attending a vocational training course of
about one week.

On the other hand. boats opcrating in coastal and
pelagic fisheries are equipped with radio telephones with
MW/SW bands of 10 wa't to 1 kW capacity, depending
on the distance between shore and fishing grounds.
Operators of this type of telephone have to complete a
vocational training course of at least 40 days. Telegraph
operators of lower grade have to have a 6-month training
course. These two types of operators should have a
licence.

Navigation equipment. such as direction finder, radar,
loran and facsimile are installed aboard ocean-going
boats. Radio buoys arc also popular. More than 9,000
of such buoys are now in use to locate killed whales,
longlines and drift nets. These radio buoys are also put
aboard inflatuble life rafts.

DETECTION OF FISH

Fish finders arc used extensively on board fishing boats
regardless of size. and were originally simple echo
sounders to measure depth. Later on they were used
on skipjack pole-and-line vessels to detect reefs where
fish schools were found. From about 1947, fish finders
were installed on purse-seiners to locate fish schools. Fish
finders became very popular after the Fishing Boats
Research  Laboratory made a sytematic  analysis  of
frequencies from 14 1o 200 ke/s and made several models
te cover shallow waters to deep seas. With visual
imformation on hand. the fishing activity has become
extremely efficient. Table 6 shows the numbers of fishing
vessels with fish finders. Some vessels have two or more
units.

TabLl 6

Fishing boats with fish finders

oT 1959 1962

0Ss 1,729 2,652
59 971 1,249
10 20 2,192 2.632
20 50 2,267 3,045
50 100 1.838 2.368
100 200 311 309
200- 500 2069 141
500 and over 60 1o
Total 9,837 12,803

Class

3GT

5GT

15 GT

30GT

Hull
420
(1,175)

725
(2.030)

2,400
(6,720)

5,500
(15,400)

Tapre 7

Comparison of boatbuilding costs with clectronic equipment costs £ (>)

FEngine
440
(1,230)

640
(1,790

1,500
(4.200)

4,200
(11,750)

250
(700)

S80
1,625)

ish .
Raclic III':(‘/‘Z, Total 1) - (2)
h (2) (&1} A3)
150 1.010 0.15
(420) (2.830)
150 1.518 0.10
(4209 (4.250)
200 150 4,500 0.80
(560) (4200 (12,6400))
700 300 11,330 0.09
(1,960) (840) (31,250)



TABLE 8~-continued

(2) tuna longline fishing boats
(a) L 12,350 13,250 ft* (350-375 m?)

Period and no. 1930-1940) 1941-1950 1951-1954 1955 1958 1959-1963
af vessels involved (1) (0) (14) (33 13)
GT/LBD f¢* 0.00730 — 0.00755 0.00750 0.00768
m* 0.258 0.267 0.265 0.271
hp'LBD ft? 0.0154 — 0.0201 0.0232 0.0265
m’ 0.546 0.711 0.818 0.936
NC/LBD ft! 0.00139 0.00181 0.00181 0.00181
m' 0.049 0.064 0.064 0.064
hp'GG’T 2.11 2.67 3.09 3.45
I'H/LBD 0.244 — 0.286 0.266 0.259
FO LBD 0.071 0.103 0.101 0.094
FH'FO 343 - 2.79 2.62 2.75
FO hp ft 4.59 — 5.08 4.38 3.53
m! 0.130 0.144 0.124 0.100
A/LBD ft* 0.00860 - 0.00930 0.0102 0.0104
m?* 0.304 0.328 0.358 0.367
AJ/LBD (! 0.013% - 0.0172 0.0179 0.0175
m 0.487 0.607 0.630 0.619
(b) [.-=13,250-14,200 ft* (375-400 m?)
Period and no. 1930 1940 19411950 1951 1954 1955- 1958 1959-1963
of vessels involved (0) (4) (7) (25) 4)
GT/LBD ft® — 0.00725 0.00731 0.00722 0.00737
m* 0.256 0.258 0.255 0.260
hp/1.BD ft* — 0.0176 0.0192 0.0228 0.0256
m? 0.622 0.677 0.807 0.903
NC/LBD ft* — 0.00221 0.00162 0.00167 0.00170
m? 0.078 0.057 0.059 0.060
hp/GT 243 2.63 316 3.46
FH/L.BD — 0.268 0.265 0.275 0.254
FFO/LBD 0.075 0.083 0.104 0.085
FH/FO — 3.56 319 2.65 2.99
FO/hp ft? — 427 4.30 4.52 322
m* 0.121 0.122 0.128 0.094
A/LBD ft? — 0.0102 0.00910 0.00950 0.0102
m? 0,358 0.321 0.335 0.360
Ad/LBD  f1® — 0.0178 0.0161 0.0172 0.0172
m* 0.628 0.566 0.606 0.607

39-GT type wooden skipjack and tuna boats

These types of vessels appeared in 1957 when the
Government regulation excluded tuna boats under
40 GT from the licence restriction. One reason why
vessels excluded from the fishing licence system werc built
in number was due to the system of transferring the
licence from one individual to another. Because of the
limited number of fishing licences, a fisherman who
wished to add a vessel to his own flect had to purchase
the licence for such a vessel from another fisherman.
The price of the licence thercfore once became £360

($1.000) per GT. This made the initial cost of licensed
vessels almost double that of vessels out of the licence
systcm. Another rcason was the fact that such a small
vessel as 39 GT could still find fishing grounds for
fairly profitable operation.

Fifteen hundred such vessels have been built over a
short period. Lack of safety was a great difficulty in this
type of vessel. The Pacific around Japan can be rough in
winter and this type of boat figured prominently in
many disasters. The story of 39-GT tuna boats may be
summarized as follows. A fisherman found this size of
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TaBLL 9

Change of particulars of 95-GT type wooden skipjack and tuna boats

(1) skipjack; tuna pole-and-line tishing boats
(@) LBD 12,350 13,250 ft* (350-375 m")

Period and no. 1930 1940 1941 1950 1951 1954 19SS JOSK 1959 1963
of vessels involved (5 (3) (27) (15) (&)
LBD f1? 12,950 12,950 12.980 12,880 12,910
m? 367 367 368 165 306
GT 98.85 93,90 98.36 CLICH 98.93
NC 47.4 60.0 SAR 192 49.6
hp 197 207 267 296 138
FH f¢ 3,035 3.035 3.038 2.860 3110
m* 86 86 86 Rl 88
FO ft* 670 742 &K2 847 812
m? 19 21 2s 24 23
A 119 108 125 130 132
Ay 210 206 214 200 228

(b) LBD  13,250-14,150 ft* (375 400 m*)

Period and no. 1930- 1940 1941 1950 1951 1954 1955 1958 1959 1963
of vessels involved (12) (12) (12) 5 4

LBD ft? 13,540 13,590 13,450 13,470 13,510
m? 384 385 381 382 383

3T 98.01 98.22 99.18 99.36 99 42
NC 56 51 52 47 48
hp 200 231 268 322 343
FH @ 3,140 3,250 3,070 3,140 3,280
m? 89 92 87 89 93

FO ft® 812 742 812 883 883
m? 23 2 23 25 25

A, 116 117 128 138 142
Aq 213 214 215 236 232
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TABLE 9—continued

(2) tuna longline fishing vessels
(a) LBD =12,350 13,250 ft3 (350-375 m?)

Period and no. 1930-1940 1941-1950 1951- 1954 1955-1958 1959-1963
of vessels involved ) () (/4) (33 3

L.BD ft? 12,970 — 12,970 12,870 13,000

m? 367 367 364 368
GT 94,71 — 97.91 96.57 99.96
NC 18 — 23 23 24
hp 200 26! 298 345
FH ft® 3,140 — 3,710 3,430 3,360

m? 89 105 97 95
FO ft® 917 — 1,340 1,305 1,235

m* 26 38 37 35
A 111 — 121 130 135
Aq 178 — 223 230 228

(b) LBD—13,250-14,150 ft* (375 400 m3)
Period and no. 1930-1940 1941 1950 1951-1954 1955-1958 1959 1963
of vessels involved ) 4) (7) (25) 4

LBD ft? —_ 13,630 13,650 12,980 13,480

m# 386 387 368 382
GT - 98.81 99.69 98.52 99.50
NC — 25 21 23 23
hp — 240 262 312 345
FH ft* - 3,640 3,600 3,740 3,430

m? 103 102 106 97
FO ft® — 1,023 1,160 1,420 1,165

m?* 29 32 40 33
A, — 138 124 129 137
A4 - 242 218 239 232
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TaBLE 10

Change in design parameters of 39-GT type wooden skipjack and tuna boats
(1) tuna/skipjack pole-and-line fishing boats

Year and no. of 1957 1958 1959 1960 1961 1962 1963 1964
vessels involved (3 (10) 9) 4) ()]
GT/LBD flf’ — 0.00638 0.00633 0.00630 0.00638 0.00641
m? 0.226 0.224 0.223 0.226 0.227
hp/LBD  ft* — - 0.0245 0.0276 0.0283 0.0337 0.390
m? 0.868 0,975 1.053 1.192 1.382
NC/LBD flf' 0.00605 -- 0.00574 0.00586 0.00506 0.00515
m?* 0.214 0.203 0.207 0.179 0.182
hp/GT — — 3.84 4.32 4.71 5.27 6.07
FH/L.BD 0.286 0.258 0.267 0.270 0.278
FO/LBD 0.038 0.050 0.051 0.056 0.059
FH/FO 7.53 5.07 5.00 4.82 4.68
FO/hp 1} - 1.518 - 1.835 1.695 1.625 1.518
m 0.043 0.052 0.048 0.046 0.043
A, LBD fl_" 0.010 .00 00112 00118 0.0112
m* 0.354 0.391 0.397 0.407 0.396
A LBD  f3 00175 0.0193 0.0168 0.0171 0.0192
m? 006I8 0.683 0,508 0.603 0.678
(2) lonphiaers
Year and uo. of 1957 1958 1959 160 1961 vn? 1963 1904
vessels involved Y (.9 () (h4) (62) (26) (12 (15)
GT'LBD ft! 0.00080 O 00662 0.00667 0.00633 0.00622 0.00630 0.00627 0.00627
m? 0.241 0.234 0.236 0.224 0.220 0.223 0.222 0.222
hp/L.BD) ! 0.0180 0.0213 0.0254 0.0250 0.0266 0.0280 0.0312 0.0334
m' 0.637 0.755 0.8u8 0.884 0,942 0.991 1.102 1.180
NC.LBD ft* 0.00294 0.00297 0.00294 0.00280 0.00280 0.00283 0.00280 0.00269
m* 0.104 0.108 0.104 0.099 0.099 0.100 0.099 0.095
hp/GT 2.67 3.50 3.78 3.95 4.29 4.46 4.95 S.32
FH/1.BD 0.274 0.293 0.278 0.258 0.246 0.256 0.217 0,223
FO/LBD 0.059 0.077 0.080 0.080 0.078 0.076 0.068 0.079
FIIFO 4.64 3.69 3.48 3.21 3.27 335 .20 2.83
FO/hp fi* 0.00257 0.00266 0.00252 0.00257 0.00226 0.00215 0.00175 0.00190
m? 0.091 0.094 0.089 0.091 0.080 0.076 0.062 0.067
AJLBD  ft? 0.00992 0.00966 00111 0.0109 0.0108 0.0110 0.0115 0.0117
m* 0.351 0.342 0.392 0.385 0.384 0.389 0.409 0.417
Aq«/LBD ft! 0.0163 0.0176 0.0188 0.018S 0.0182 0.0186 0.0185 0.0188
m? 0.588 0.623 0.664 (1.654 0.645 0.659 0.655 0.666

boat could be profitable and many others followed his
idea but incorporated a lot of additional requirements
in design. The first fisherman could not compete with
others. as the design of his boat became out of date,
and thus he was forced to follow the new trend. The
majority of these vessels were extremely unsafe because
of the fishermen’s demands for maximum hold space.
Table 10 shows how the design of these boats has been
changed.

GT/LBD: This parameter has not changed in the past

seven years, indicating that the principal dimensions of
this type of boat have remained constant.

hp/LBD, hp/GT, FO/LLBD, FH/LBD: These para-
meters have conspicuously increased, indicating that
fishermen wanted to increase engine output. Increase of
horsepower means increased fuel oil tank capacity.
Need for better refrigeration and insulation systems for
extended fishing trips also decrcased hold capacity.
In spite of the fact that the fuel oil tank capacity was
increased, the amount of fuel oil was often not sufficient



and a system of carrying fucl oil in a huge plastic bag
in the fish hold was devised. This led to unsafc vessels
due to movement of liquid in the fish hold.

A/LBD: The light weight of the boats increased by
15 per cent in seven years. The weight of the dcparture
condition also increased by 10 per cent over seven years.

Influence of restriction on the design of vessels in the past

Mechanization of fishing craft for better productivity is a
common slogan all over the world. Once mechanization
starts, the productivity of fishing operations will certainly
increcase, and soon boat size will be enlarged. The
problem of either market or natural resources, or even
both of them at thc same time, will then have to be faced
gradually. The Government then starts to establish
regulations, first to limit the number of vessels and then
the size of individual vesscls.

Fishermen try to survive under such restrictions and
this leads to unreasonable design of fishing vessels and
results in loss of fishermen’s lives. This is especially true

when the industry is supported by cheap labour based
on a densc population, as automation of fishing opera-
tions does not contributc to the economy of fishing
operations. Under such circumstances, better productivity
simply means increase of production. This has long been
the specific feature of mechanization of fishing craft in
Japan.

LACK OF LABOUR AND NEW STAGE OF
MECHANIZATION

Decrease of fishing population

In the past ten years, the Japanese economy has developed
rapidly. The rate of incrcase of industrial production
has been morc than 10 per cent cvery year. The rate is
estimated at about 8 per cent for the coming five years,
according to the economic plan made in 1964. This
indicates that demand for labour has been large and it
will remain large in future.

The fishing population has been greatly absorbed into

TABLE 11
Change of particulars of 39-GT type wooden skipjack and tuna vessels
(1) tuna/skipjack and polc-and-line fishing boats

Year and no. of 1957 1958 1959
vessels involved (3

LBD ft* . . 6,220

m? 176

GT - - 39.87

NC — — 38

hp - .- 153

FH ft® — — 1,770

m?* 50

FO f13 — — 233

m* 6.6

A, - — 62

Ay - - 109

1960 1961 1962 1963 1964
(10) 9) 4 (&)

— 6,250 6,280 6,220 6,140

177 178 176 174

— 39.70 39.73 39.80 39.51

— 36 37 32 32

172 187 210 240

— 1,590 1,695 1,695 1,695

45 48 48 48

— 315 318 350 364

8.9 9.0 9.9 10.3

— 70 71 72 69

- 121 106 106 118

(2) longliners

Year and no. of 1957 1958 1959
vessels involved 9) (13) (20)
LBD ft* 5,780 5,970 5,900
m* 164 169 167

GT 39.66 39.64 39.41
NC 17 18 19
hp 106 139 150
FH ft? 1,590 1.695 1,620
m? 45 48 46
FO ft* 340 460 470
m?* 9.6 13.0 133
Ay 58 58 65
Aq 97 105 111

(66

1960 1961 1962 1963 1964
(64) (62) (26) (12 (15)
6,270 6,350 6,350 6.320 6,320
178 180 180 179 179
39.70 39.73 39.86 39.78 39.65
18 18 18 18 17
157 170 178 197 211
1,620 1,550 1,550 1,380 1,410
46 44 4 39 40
500 480 480 430 500
14.1 13.5 13,5 12.1 14.1
68 69 70 73 75
116 116 118 117 119
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TasLe 12
‘Trends of fisheries labour
1961 1962 1963 1964
Coastal fishery* 509,000 491,000 469.000 336,000
Pelagic fishery + 214,000 208,000 198,000 180,000
Total: b4 723,000 699,000 667,000  626,X)

* fishery with under 10-ton fishing boats

1 fishery with boats of 10 tons and over

1 includes those who are engaged in fisheries more than 30 days a
year or those who carn more than half of their annual income from
fisheries.

other industries. Statistics show this cleariy. as in table
12, which indicates that the u.crease in the fishing
population is larger for pelagic than for coastal fisheries.
This decrease was slower from 1956 to 1901 than from
1961 to 1964, as shown it fig 2. This indicates that the
decrease will be more accelerated in the future. Change
in decrcase of pelagic fishermen between these two
periods is especially remarkable. The workers in the
pelagic fisheries are employces of vessel owners and
have the easiest possibility of changing jobs. However,
coastal fisherics are operated mainly by family labour
and thesec workers cannot change jobs as casily as
pelagic fishermen.

Decrease in the number of fishing enterprises

Decreasc of labour in fisheries resulted in decrease in the
number of enterprises, as shown in table 13. The ratc of
decrease is remarkable in the pelagic fisheries.

This decrease in the number of enterpriscs is analysed in
respect of size of fishing vessels, and it is clear from fig 2
that therc is a decrease in thc number of enterprises
operated with non-powered craft. Such a decrease in the
pelagic fisherics happened because of the decrease of
enterprises operated with small fishing vessels under
200 GT, as shown in fig 3. This figure also shows that
in spite of the decrcasc in the total number of enterprises
both in coastal and pelagic fisherics, coastal enterprises
with small power craft and pelagic enterprises with large
vessels over 200 GT have increased.

TasLE 13
Number of enterprises
1961 1962 1963 1964
Coastal fishery 225,200 222,100 218,200 212,900
Pelagic fishery 9,600 9,300 8,800 8,400
Total: 234,800 231,400 227,000 221,300
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Fig 3. Variation in coastal and pelagic fisheries

Fconomy of coastal fishermen

As alrcady mentioned. the decrease in the number of
fishermen has been larger in pelagic than coastal fisheries
because the employees of the latter fishery can easily find
other employment. On the other hand, coastal fisheries
arc based on familv labour which cannot find access to
other jobs. Table 14 shows that the decrease of labour
in coastal fisheries has also been mainly in employees.

The decrease of labour has been counterbalanced by an
increase of fixed capital investment, i.c. mechanization,
The table shows that the productive index has increased
under these conditions (fig 4).
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Fig 4. Economic cfficiency of coastal fishermen

Economy of pelagic fishermen

Table 15 shows that a decrease of labour has been
counterbalanced by fixed capital investment. Fig 5
indicates that this was carricd out more in large enter-
prises with vesscls over 100 GT. than those operating
smaller boats.
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and a system of carrying fuel oil in a huge plastic bag
in the fish hold was devised. This led to unsafe vessels
duc to movement of liquid in the fish hold.

A/LBD: The light weight of the boats increased by
15 per cent in seven ycars. The weight of the departurc
condition also increased by 10 per cent over scven years.

Influence of restriction on the design of vessels in the past

Mechanization of fishing craft for better productivity is a
common slogan all over the world. Once mechanization
starts, the productivity of fishing operations will certainly
increase, and soon boat size will be enlarged. The
problem of either markct or natural resources, or cven
both of them at the sume time, will then have to be faced
gradually. The Government then starts to establish
regulations, first to limit the number of vessels and then
the size of individual vessels.

Fishcrmen try to survive under such restrictions and
this leads to unreasonable design of fishing vesscls and
results in loss of fishermen’s lives. This is especially true

when the industry is supported by cheap labour based
on a dense population, as automation of fishing opcra-
tions does not contributc to the economy of fishing
operations. Under such circumstances. better productivity
simply mecans increase of production. This has long been
the specific feature of mechanization of fishing craft in
Japan.

LACK OF LABOUR AND NEW STAGE OF
MECHANIZATION

Decrease of fishing population

In the past ten years, the Japanese economy has developed
rapidly. The rate of incrcase of industrial production
has been morc than 10 per cent every year. The rate is
estimated at about 8 per cent for thc coming five years,
according to the economic plan made in 1964. This
indicates that demand for labour has been large and it
will remain large in future.

The fishing population has been greatly absorbed into

TABLE 11

Change of particulars of 39-GT type wooden skipjack and tuna vesscls
(1) tuna/skipjack and polc-and-line fishing boats

Year and no. of 1957 1958 1959
vessels involved (&)

LBD f13 — — 6,220

m? 176

GT — — 39.87

NC — — 38

hp — — 153

FH f1* - —_ 1,770

m? 50

FO ft? — — 233

m® 6.6

A, — — 62

Aq - — 109

1960 1961 1962 1963 1964
(10) 9 4) (&)

— 6,250 6,280 6,220 6,140

177 178 176 174

- 39.70 39.73 39.80 39.51

—_ 36 37 32 32

— 172 187 210 240

— 1,590 1,695 1,695 1,695

45 48 48 48

— 315 318 350 364

8.9 9.0 9.9 10.3

— 70 71 72 69

— 121 106 106 118

(2) longlincrs

Year and no. of 1957 1958 1959
vessels involved 9) (13) (20)
LBD ft3 5,780 5.970 5,900
m?* 164 169 167

GT 39.66 39.64 3941
NC 17 18 19
hp 106 139 150
FH ft3 1,590 1,695 1,620
m? 45 48 46

FO ft3 340 460 470
m® 9.6 13.0 13.3

A, 58 58 65
Aq 97 105 111

1960 1961 1962 1963 1964
(64) (62) (26) (12) (15)
6,270 6,350 6,350 6,320 6,320
178 180 180 179 179
39.70 39.73 39.80 39.78 39.65
18 18 18 18 17
157 170 178 197 2n
1,620 1,550 1,550 1,380 1,410
46 44 44 39 40
500 480 480 430 500
14.1 13.5 13.5 12.1 14.1
68 69 70 73 75
116 116 118 117 119
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TABLE 12
Trends of fisheries lubour
1961 1962 1963 1964
Coastal fishery* 509,000 491,000 469,000 446,000
Pelagic fishery ¥ 214,000 208,000 198,000 180,000
Total: I 723,000 699,000 667,000 626,000

* fishery with under 10-ton fishing boats

1 fishery with boats of 10 tons and over

1 includes those who are engaged in fisheries more than 30 days a
year or those who carn more than half of their annual income from
fisherices.

other industrics. Statistics show this cleariy, as in table
12, which indicates that the uccrease in the fishing
population is larger for pelagic than for coastal fisherics.
This decrcase was slower from 1956 to 1961 than from
1961 to 1964, as shown in fig 2. This indicates that the
decrease will be morce accclerated in the future. Change
in dccrease of pelagic fishermen between these two
periods is especially remarkable. The workers in the
pelagic fisheries arc employees of vessel owners and
have the easiest possibility of changing jobs. However,
coastal fisheries are operated mainly by family labour
and these workers cannot change jobs as easily as
pelagic fishermen.

Decrease in the number of fishing enterprises

Decrcase of labour in fisheries resulted in decrcasc in the
number of enterprises, as shown in table 13. The rate of
decrease is remarkable in the pelagic fisheries.

This decrease in the number of enterprises is analysed in
respect of size of fishing vessels, and it is clear from fig 2
that therc is a decrease in the number of cnterprises
operated with non-powcred craft. Such a decrease in the
pelagic fisheries happened because of the decrease of
enterprises operated with small fishing vessels under
200 GT, as shown in fig 3. This figure also shows that
in spite of the decrease in the total number of enterpriscs
both in coastal and pelagic fishcrics, coastal enterprises
with small power craft and pelagic enterprises with large
vessels over 200 GT have increased.

TasLe 13
Number of enterprises
1961 1962 1963 1964
Coastal fishery 225,200 222,100 218,200 212,900
Pelagic fishery 9,600 9,300 8,800 8,400
Total: 234,800 231,400 227,000 221,300
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Fig 3. Variation in coastal and pelagic fisherics

Economy of coastal fishermen

As already mentioned, the decrease in the number of
fishermen has been larger in pelagic than coastal fisherics
because the employees of the latter fishery can easily find
other employment. On the other hand, coastal fisheries
arc based on familv labour which cannot find access to
other jobs. Table 14 shows that the decrcase of labour
in coastal fisheries has also bcen mainly in employecs.

The decreasc of labour has been counterbalanced by an
increase of fixed capital investment, i.e. mechanization.
The table shows that the productive index has increased
under these conditions (fig 4).
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Economy of pelagic fishermen

Table 15 shows that a decreasc of labour has been
counterbalanced by fixed capital investment. Fig 5
indicates that this was carricd out more in large enter-
priscs with vesscls over 100 GT, than those opecrating
smaller boats.
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TaBLE 14
Economy of an average family fishing unit in coastal fishery
1958 1961 1964
(1) Persons engaged 22 2.0 1.9
(2) Employces (non family member)
included in the above figures 0.7 0.6 0.5
(3) Working hours on board per person 1,834 1,741 1,788
(4) Fixed capital investment £ 249 271 372
(%) (697)  (758) (1,040)
(5) Earning £ 282 329 490
(%) (788) (920) (1,370)
(6) Productive index (5)/(4) 1.132 1.214 1.317
(7) Earning per person £ 128 136 196
(¥ (359) (380) (548)
Note: Earning — (income) (cost of fucl oil, ice and bait)
-.profit-! wage ¢ interest | depreciation
doll
pound o;dtd
1080; moo|
! 1963 964
720-2000| i 5 e ~10
A & 10~30
) 0 = 30-50
X 3 5%0-100
m‘r'oooP + 4 100-200
150 800! . vE0-s00
' fined osset ¢ 800~
300 1000 zooo 3000 4000 5000 doiior
~ 180 360 720 1080 1440 1800 pound

Fig 6. Relation of fixed asset and value added per person

Future of fishing industries

From tables 14 and 15, it is found that (1) productive
index is larger when the scale of enterprise is smaller;
however, (2) absolute value of per capita earnings is
greater in large enterpriscs. If the wage amount could be
reduced, there is more possibility of making a large
profit in large-scale enterprises. Fig 6 shows the relation
between fixed capital investment per person and value
added per person.

Tables 14 and 15 also show that in a specific size of

enterprise, it is possible to increasc per capita earnings
without decreasing productive index. This is most true
when either mechanization of fishing vessels enables the
number of crew to bc decreased, or when increased
production is possible.

Effort should be applied to both decrcasing the crew
and increasing production. In Japan the attention of
fishermen has been concentrated in the past on how to
incrcase production. However, they are now forced to
pay more attention to how to decreasc the number of
crew. Such a change in fishing operations has happened
in Japan not because of the intention of fishermen, but
because of the shortage of labour.

Anything which could save labour should be adopted;
for example, remote control systems governing engines
and propellers, synthetic fibrc fishing nets and plastic
hulls which save labour on maintenance. It is also
important to organize co-operatives so that small-scale
operations can be changed into large-scale enterprises.
The importance of mechanization to save labour is
further shown by the results of the Fisheries Census in
1953 and 1963. Fig 7 shows that a large number of
young people were engaged in fisheries in 1953 but the
age pattern of fishermen has changed drastically in
1963.

The future of the Japanese fishing industry depends
cntirely on whether mcchanization can overcome the
shortage of labour.

30, %

.
age

Fig 7. Age distribution of fishermen

TABLE 15
Economy of an average pelagic fishing enterprise
1958 1959 1960 1961 1962 1963 1964
1. Persons engaged
10-99 GT 14.7 14.4 14.4 13.8 13.0 13.0 12.5
over 100 GT 32,5 31.1 29.2 30.0 29.1 27.6 27.7
2. Fixed capital investment
10 9 GT 4,611 5,791 6,223 6,389 6,175 6,822 7,293
(%) (12,890) (16,210) (17,410) (17,890) (17,300) (19,090) (21,000)
over 100 GT £ 53,253 58,727 53,941 57,167 65,547 73,757 79,856
3. Earni (%) (149,100) (164,400) (150,700) (159,900) (183,700) (206,500) (223,500)
3. Carning
10-99 GT £ 3,976 4,176 4,660 5,525 5,978 6,338 6,405
($) (11,130) (11,700) (13,040) (15,460) (16,740) (17,740) (17,930)
over 100 GT £ 30,567 35,998 42,687 42,867 46,886 50,512 49,335
($) (85,300) (100,600) (119,300) (119,900) (131,400) (141,400) (138,200)
4. Productive Index (3/2)
10-99 GT 0.862 0.720 0.750 0.865 0.968 0.929 0.879
over 100 GT 0.573 0.613 0.791 0.752 0.715 0.684 0.618
5. Earning per person
10-99 GT £ 270 290 324 400 460 488 513
(%) (757) (812) (907) (1,120) (1,288) (1,366) (1,435)
over 100 GT £ 940 1,155 1,460 1,430 1,610 1,830 1,780
($) (2,630) (3,230) (4,100) (4,000) (4,520) (5,125) (5,000)
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DiSC“SSiOﬂ: How technical, social

and economic conditions influence the

design of fishing craft

INDIGENOUS CRAFT DEVELOPMENT
Stoneman (Uganda): Uganda is a small Fast African nation
about the size of France, where the fishing industry has been
of importance since beforc contact with Europeans in about
1860. Fishing takes place on 13,000 square miles (33,000 km?)
of freshwater lakes, rivers and swamps and has always been
of considerable importance.

Before the European influence fishing was by means of
baskets, traps and spears. Seinc and gill nets were introduced
in about 1925, but little major development took place in the
industry until 1949. In this year when the total annual pro-
duction was about 10,000 tons of fish per year a Fisherics
Department was established as a technical branch of the
Game Department and a definite effort was made to increase
production. At that time fishing was undertaken by few
specialized tribes of Ugandans, markets were also specialized
and localized and there were many taboos against cating
fish by non-fishing tribes. Tiansport of fish catches from the
lakes was difficult and localized markets restricted fishing
cffort to areas within close reach of the landings.

The pattern of the industry was obviously that of a very
primitive under-developed industry.

Fishing boats and canoes in use varied very little trom 1860
until 1949, Types were the primitive dug-out canoes up to
40 ft (12-2 m) long by 4 ft (1-:2 m) beam, hollowed from logs

Fig 1. Primitive dug-out canoes used on Lake Victoria

(fig 1) and the “Sesse™ canoes of Lake Victoria (fig 2) which
werc of African origin but owed much to the Arab influence
from the East African Coast. The “Sesse’ canoe is made of
four planks sewn with palm fibres in a hard-chine con-
figuration on a rudimentary dug-out kecl member. At onc
time these canoes were 70 to 80 ft (21 to 24 m) long war
canoes used by the Ugandan Tribes in their inter-tribal
warfare but since 1910, they have become purely fishing boats,
now 28 ft (8-5 m) long, open fishing craft.

Seaworthy but shortlived

They were propelled only by paddles or poles, in very few
cases sails being used on Lake Victoria. The costs of these
canoes in 1949 were: dug-out canoes between £20 to £50
($60 to $140), “‘Sesse™ canoes £40 ($110). They were rarely
paid for in cash, the builders being housed and fed by the

canoc owner during the construction. These canocs had many
disadvantages and were unsuited to anything more than the
purely local fishing which was then the pattern. The dug-outs
were long-lived, but unstable, dangerous in rough water and
of small carrying capacity. The “*Sessc™ canocs, while sea-
worthy, and effective craft were very short lived, the poor

Fig 2. Sesse canoes of Lake Victoria

timber and sewn construction that were used restricting their
life to about three years. Many of the East African lakes are
large, subjected to severe storms and bad weather and many
of the best fishing grounds lie well off shore. Some 4,000 to
5,000 of these boats were in use in 1949,

Unlike the position in many other tropical countries, the
Ugandan fishermen have always been completely independent,
own their own canoes, and fish in their own right, never being
tied to an on-shore moneylender as often happens elsewhere.
However, their cconomy was based very little on cash, the
crews working for a fish salary and the catch often being
bartered for food by the canoc owner. Boats worked inter-
mittently and canoe owners would stop fishing to take part
in other activities such as cotton harvesting etc. Catch per
boat in these days was of the order of 10 tons per year, then
valued at some £40 ($110) per ton on the lake side.

The typical pattern of fishing activity was for the canoe
owner and crew to work for one to two months building up
a stock of salt or dried fish, which would then be sold or
traded for food, after which the owner and crew would stop
fishing until economic nccessity forced them back on to the
lake. This meant that canoe owncrs were not cligible for
normal commercial credit as they could offer no security or
regular income.

After the formation of a Fisherics Department in 1949 a
great deal of work was done to develop the fishing industry,
improved types of gear were introduced. communications to
the lake-shore and markets were improved, new markets were
set up and generally production increased considerably.

Search for improvement

The need for improved boats was obvious to the Depart-
ment and as a first step three or four different types of fishing
boats were imported from overseas. In order not to try and
advance too fast beyond the fishermen’s ability to learn,
imports were restricted to open boats up to 30 ft (9:1 m) long.
These were powered with simple inboard engines. Boats from
Scotland, Denmark and Hong Kong were imported by the

69 ]



Department and demonstrated to fishermen. However, while
successful fishing boats, these failed to suit conditions in
Uganda, partly due to very high costs and to the lack of
familiarity of Ugandan fishcrmen with motor driven craft. 1t
had not been appreciated also that all fishing boats to be
used in Uganda would have to be beached for maintenance
and repair, as there were no slips or dry docks available to
the fishing industry. 1t also appcared very rapidly that boats
designed and built in Europe werc most susceptible to wood

Fig 3. Kabalega boats an improved Sesse canoe

rot in Ugandan conditions and, in fact, most of the imported
boats were uscless from this cause within twelve months.

In 1954 it was realized that a new approach was needed.
By this time a number of outboard motors had been used in
Uganda on traditional *‘Scsse” canocs and had proved
popular with fishcrmen and most efficient in the field. While
delicatc and difficult to maintain the outboards could readily
be taken to a major town for repair and overhaul and, in
fact, many fishermen found it convenient 1o own two out-
boards, one on the boat working, one away in the repair shop

Fig 4. Kabalega boats under power on Lake Victoria

being overhauled. Despitc other faults the outboards cer-
tainly appeared to be the immediate answer in Ugandan
conditions. It was, therefore, decided to encourage outboard
driven fishing craft and to attempt to make these boats in
Uganda from local materials. In this way a suitable boat
could be evolved and costs could be kept to the minimum.
A training scheme for boat builders was started in Uganda,
training being given by cxpatriate experts whose first task was
to evolve a prototype boat suited to Ugandan conditions. This
was to be a 20 to 30 ft (6 to 9 m) open wooden boat, outboard
driven. As a first step a modified **Sesse’” canoe was designed
and built in mahogany timber and copper fastened through-
out, in accordance with good European practice, on sawn
frames. This type of boat known as the “Kabalega™ boat
proved extremely successful (fig 3 and 4). It was later
modificd to a round bilge clinker built craft, still outboard
driven. In 1956 a commereial boat building firm designed a

slightly different type of modificd “Sessc'™ canoe known as
the “Nyanza™ canoe, also a hard chine *“Sesse” type, again

Fig 5. Nyanza canoc —being also a modified Sesse canoe

built in accordance with good Furopean practice (fig 5). Both
of these types of craft proved to be easily built by Ugandan
boat builders and successful in Ugandan conditions. Prices
were higher than for locally built craft, the “Kabalega™ boat
costing £170 ($475) and the *“*Nyanza™ canoe £100 ($280).
Both types of boat were properly finished with paint and
preservative and had a life under good conditions exceeding
10 years.

Having evolved a suitable typc of boat it was necessary to
get it adopted by the industry and at first therc was a good
deal of resistance by fishermen to these boats. They had noted
and remembered the unsatisfactory, very expensive, imported
craft and were distrustful of another innovation. They also
found it diflicult to raise even the fairly small amount of
capital necded for these two new improved boats. Even where
individual fishermen could raise thc money required they
could not visualize the advantage from the new boats being
great enough to justify the extra cxpenditure over the
traditional typc.

Financial aid

As this question of finance appcared a major stumbling
block thc Fisheries Department adopted an Agricultural
Credit Scheme which had been designed to assist progressive
farmers, and made it applicable to the fishing industry. The
Government sponsored Uganda Credit and Savings Bank
made loans to progressive farmers and traders and this
scheme was extended to cover progressive fishermen. On the
recommendation of a Fisheries official suitable fishcrmen were
eligible for a 100 per cent loan from the Credit and Savings
Bank, sccured by nothing more than the boat and enginc which
this loan would buy. This was a much more favourablc type
of contract than any available from commercial banking
institutions, cven if a fisherman could securc these.

On this basis the first two boats to be built were sold to
fishermen. Thesc first two boats succeeded cven better than
had been hoped by the Fisherics Department and very
rapidly made large profits for the first two owners. The
examplc was taken by the rest of the fishing community, and
some 60 boats were sold in the first cighteen months of the
scheme. New powered boats proved much more effective
fishing vessels than old type canoes and were also used as
fish carriers, ferries and so forth.

Encouraged by this start many more loans were approved
and granted and building of the improved boats continued
apace. However, unfortunately, shortly after the scheme got
into full swing the devclopments in Congo caused a slump in
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one of the major markets for Uganda fish and, at the same
time, a trade recession within Uganda caused a fall off in
internal markets. This resulted in a considerable number of
loan defaulters both amongst farmers, traders and fishermen.
The Credit and Savings Bank had thus to suspend cntirely its
loans scheme and fishermen once more found that it was
impossible to obtain finance for buying ncw canoes.

Despite this development, however, the loan scheme had
donc very valuable work and had demonstrated to fishermen
throughout Uganda the necessity of better boats for eflicient
exploitation of the fishery, and the advantages of the improved
boats were now widcly recognized by fishermen. A disturbing
factor had appeared, however, in the boatbuilding programme
in that many of the improved canoes were not being main-
tained and were failing and deteriorating long before they
should have done. This was partly duc to poor maintenance
by the canoc owners in trying to treat their new boat as they
had their old dug-out canoc (i.e. providing no maintenancc
whatsocver) and also partly duc to poor construction by boat
builders who cashed in on the wave of rapid building of
boats, and used cheaper inferior materials and hurried con-
struction methods. This last problem could be and was met
by a considerable drive by the Fisheries Department to
ensure good standards of construction, and by education of
fishermen to demand suitable timbers and construction
methods in boats they bought. Finance, however, was still
the major problem duc to the failure of Ugandan fishermen
to save or invest their moncy during good months to build
new boats when the old was worn out, and there was still a
back-log of conservative reluctance 1o spend more than the
limit of £50 ($140) or so for the traditional old type of
canoe.

Canoe subsidy scheme

To attempt to get away from the drawbacks of the loan
scheme the Fisheries Department produced a new Fishing
Canoe Subsidy Scheme. This again was an adaptation of an
Agricultural Credit Scheme intended to subsidize tractors
and so forth for farmers. Details of the Canoe Subsidy Scheme
were based on similar schemes in UK, Canada etc. The
scheme, which is in operation at thc moment, permits the
Department to give an outright subsidy of 33 per cent of the
cost of new fishing boats which have been built in approved
yards to approved standards. Strict control is excrcised by the
Fisheries Department on the applicants for this scheme and
on the builders who are allowed to build to it. The amounts
involved so far have been small—£1,000 ($2,800) in the first
full year of the scheme, £2,000 ($5,600) in the second year
which is 1964/5. Considerably larger sums have been
estimated for in future years and the scheme will be applicable
to much larger vesscls than those at the moment under
consideration. The scheme so far has been extremely success-
ful and provided a considcrable stimulus to both the fishing
and boatbuilding industries.

From expericnce in Uganda it would appear that this is an
extremcly useful way of financing the improvement of
fishing vessels in a small and very primitive fishing industry.

As has been said it was planned to produce the new fishing
bouts required within Uganda and it was obvious that in the
end a fair volume of craft would be required. Traditional
craft were and are made by local canoc builders, untrained
men, and at onc time the Fisheries Department attempted to
convert these native craftsmen to the construction of new
canoes. However, therc was a great deal of reactionary, con-
servative objection to new boats by traditional builders, and
this attempt had to be abandoned.

The prototype boats and the early production models were
made in the Government training establishments concurrently

with the training programme and at onc time the sale of
canoes to industry helped to finance the training schools.
Eventually the schools began to produce about 10 trained
boat builders per annum of which only 50 per cent were
eventually absorbed into the boat building industry for
various reasons.

All competent boatbuilders, these men had no training at
all in business methods or organization, and there was no
cxisting industry to which they could be apprenticed. For
these reasons the Fisherics Department attempted to sct up
groups of these men as independent, small scale, boatbuilders
in various centres, cach yecar's off-take of boatbuilders being

Fig 6. Modern boatbuilding in Uganda

established in a different region. A typical firm would consist
of four trained boatbuilders in partnership who were assisted
to obtain loan capital up to approximately £500 ($1,400) by
the Department. The Department also provided a boat-
building yard, a simplc open sided shed 60 by 30t (18 by
9 m) and housing for thc boatbuilders. Departmental staff
assisted with the ordering of supplics and materials, book-
keeping, sales and so forth. As would be expected such
embryo firms nceded two to three ycars very careful *‘nurs-
ing” by the Dcpartment before they could be considered
independent and to date the failure rate is very high (33 per
cent). The better firms have become firmly established
independent entities, and have repaid all their loans and
built up considcrable stocks of materials and bank balances.

Fig 7. Self-financed boatbuilding in Uganda

Some five of these small firms arc now established throughout
Uganda and the better oncs operate their own, self-financed
hire purchase schemes to fishermen (fig 6 and 7).

Production of boats from such yards is now running at
about 10 per month of which 60 per cent are subsidized
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vessels. Training continues and it is fairly clear that within
a relatively short time Uganda will be in a position to con-
struct all the improved type boats that will be used by the
fishing industry.

Experience gained in Uganda may well be of value in
other countrics faced with a similar problem.

The major factors involved in bringing about this replace-
ment in Uganda have been:

® Government assisted finance by mcans of loans and
subsidies to fishermen for the purchase of new fishing
boats .

® The design of prototype craft suited to local conditions
using local materials and keeping costs to a minimum

@ Training and setting up local boatbuilders to produce
these craft, again with the aid of Government finance

It should be recognized that certain conditions in Uganda
were and are very favourable to this type of development and
these should not be overlooked when a similar scheme is
considered in another territory. Such conditions were:

® The independent nature of fishermen, and the tradition
of self ownership and use of fishing craft

® The high level of employment and ability among
fishermen enabling them to make good usc of improved
craft

® The very much greater power of improved craft
ensuring great demand for them once this had been
demonstrated

The success of the scheme can be judged by the number of
improved boats now in usc, approximately 400, coupled with
the considcrable year by yecar increase in fish production now
(1965 figure) running at 72,000 tons per annum valucd at
£2.8 ($8) million.

North Atlantic problems

Danielsen (Switzerland): The following figures pertaining to
the North Atlantic provide an illustration of the importance
of the organizational problems of fishing boat operations:

@ Labour costs on board: 35 50 per cent of turn-over
® Raw material cost: 60 70 per cent of factory cost
@ Labour costs on shore: 10 15 per cent of factory cost

These figures speak for themselves and emphasize the fact
that in the heavily increasing competition on the market, no
pains must be spared in making the raw material supply, and
thus the fishing boat operations, more effective.

The problems of manning the fishing fleet in the North
Atlantic arca have grown bigger every year, in spite of the
fact that conditions on board have improved considerably.

In some places traditions have been preserved and the
crew seems to have identified itself with its job and stayed
aboard the same vessel year after year. Group feelings seem
to have been very strong. This emphasizes the important role
the skipper plays. An important factor may be that trips have
been to distant waters (from the Western coast of Norway,
to Greenland and to Newfoundland) and it may be that men,
being together for such a long time--sharing what is good and
what is bad- -get a feeling of confidence in each other and in
their skipper.

The conditions for the crew have improved over the last
40 years. Onc needs only to consider:

® The accommodation now and before World War 11,
where 30 men were sleeping in the same room, where
they had their meals and wherce all their meals were
prepared

® The working hours before were up to the skipper to
decide upon. It was not unusual to work 20 hours a

day during all the fishing time. Today, the working
hours are in most cases limited to 12 hours a day

® The payment before was very poor compared with
what other people were paid for their work. A fisher-
man was, in many cases, paid somewhere between 10
and 20 per cent of the payment given to salaried
people (school teachers for instance). Today, the
difference is very much less and in some cases fisher-
men are even better paid than school teachers

Altogether a considerable change for the better has taken
place as regards fishermen, but in spite of this manning
problems have grown bigger and bigger and there are many
examples of where it was not possible 10 man the boats at all. In
some areas in the North Atlantic, the “turnover” of fishermen
during the last 15 years has increased up to 500 per cent. In
many cases the boats have been under-manned or they have
been out with a major part of the crew below the minimum
quality level.

What is the reason for this development? The answer can
be found in the following:

@ The standard of living has, as a whole, increased con-
siderably and there has been an evening out of the
living standards between the most developed parts of
a country and the “‘under-developed™ parts of the
same country (from this latter part the fishermen have
normally come). There has been an increasing need for
office clerks, construction workers, shop assistants,
cte., and normally people have preferred this kind of
work to being a fisherman

® Communications have improved. Shipping lines and
motorways have been established. It has been easy for
pcople to come from onc place to another, and turther
travelling costs have been low compared with pre-war
costs

® Education systems have becn built up. All young
people, independent of social status, have had the same
possibilitics as regards education. The scope of young
people has increased and they have been looking for
a job giving them the highest possible satisfaction and
status in the socicty

@ Technology has changed. Fish-handling is now being
carried out partly on board the ship and partly on
shore and the tendency has been towards morce and
more refined products. The need for factory workers
has incrcased and this part of the business has taken
many good fishermen

Modern boats have been designed and equipped with
modern tools. But becausc of the changes in the environments,
more should have been donc as regards the training and
education in order to make the job interesting and con-
structive for the crew.

Objectives in making the social design can be defined as
follows:

® To obtain a more efficient crew
® To obtain a more stable crew
® To reduce the manning on board the boats

Work flow

In some countriecs a fresh-fish trawler is opcrated with
12 to 14 people (1 skipper, 1 mate, 2 engineers, 1 cook, 7-9
fishermen). The corresponding figure for other countries may
be 22 men (I skipper, 1 mate, 2 trawler bosses, 2 engineers, 1
cook, |1 mess and 14 fishermen). Why such a difference? In
many cascs the working methods and manning have been
determined by the feelings, intuition, etc., and have been put
down in the agreements between the fishermen’s union and
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the trawler owners, If time and method studies had been done,
considerable inefficiency would in many cases have been
revealed. This does not at all mean that it is not a hard and
stressing lifc for the crew on board, but a better planning and
a better synchronization of the jobs would, without doubt,
have given considerable results.

Authority

The authority system on board has to be designed so that
everybody feels he belongs to the vessel and feels he contributes
to the objectives. The atmospherc is to be so that the people
feel that they also have a say, that they also are important and
that they themsclves are equally responsible for the planning
and performance of their job. The skipper must fecl respon-
sibility for the full utilization of the potentialitics of his crew.

Evaluation

If people arc given the opportunity to check (or better,
review) their performance, they will fecl challenged to improve
it and to improve their standards. Goals must not be forced
on people, as this will creatc a resistance or a position of
self-defence, but the crew is to be given the opportunity to
influence or participate in goal sctting as this will increase
their responsibility fecling and thus their performance.

In cvaluating the individuals onc has to take into con-
sideration:

® Quality of work done

® Quantity of work done

® How the crew member is atte, ding his work
@ Is he independent in his work ?

® How is he performing his job?

® For how many jobs is he fit?

® Is he careful with the equipment, tools, ete.?
@ Is he interested in his work ?

Evaluation is normally a sensitive problem, but pcople
usually like it, if it is done in the right way. Therefore there
will be an incentive in the evaluation.

Remuncration

The salary system has to be so designed that the crew fecls
challenged to do a good job. In most countries today, working
hours on board are limited 1o 12 to 14 hours a day. For these
working hours and for staying away from family and home
about 320 days a year, the fisherman receives in many cases
a salary that is not very much better than he would have
obtained working 7} hours a day in the factory which he is
supplying with raw material. ‘This scems to be a typical
“output approach™,

Rewarded in accordance with the possibilities pcople have
on shore, a fisherman’s salary should be:

® Basic salary (corresponding to payment
for 7} hours work per day ashore)

® Overtime payment

® Allowance for dirty and hard work -

® Deprivation allowance

-100 per cent
7S5 per cent
10 per cent
— 15 per cent

Total 200 per cent

In some countrics, fishermen really have an income that is
about 200 per cent of the income possibilitics on shore, but
in other countries this is not so. For thesc countries, an
adjustment in payment would result in an incrcase in the
price of the raw material. The remuneration system must be
redesigned, aiming at evening out this difference. and this
must be done in such a way that the fishing boat operators
receive a compensation in an increased efficiency.

In addition to:

® A fixed minimum salary normally determined by law
and/or agreements between fishermen and boat owners
® A linear or progressive quantity bonus, and
® A progressive quality bonus,
there has to be some kind of a qualification allowance, giving
an extra reward to those who are doing a better job than
others.

If the crew is not satisfied with the financial reward, this
will undermine and erode the responsibility that the crew has
to take in order to reach peak performance. The attitude of
the crew towards the salary question must not be to gain as
much as possible without fecling any responsibility for
quantity and quality of work done.

Communication

People must be told how they are expected to reach the
objectives that have been stated. As fishermen are away a
great deal of their time, special efforts must be made to create
mutual confidence between the crew and other parts of the
organization, Information about future activities, company’s
results ete, give sccurity and congenial feelings, and con-
fusion can thus be avoided.

The crevww and the other parts of the organization must
exchange ideas and trace their view points against the right
objectives, the result of which will be optimum quality,
quantity, cte. The enterprise needs ideas and support from all
employcees, also tishermen.

Identification

Lverybody has heard about people who went to sca at the
age of 14 and stayed with the same skipper until they bought
their own boat, after which they chosc their own crew
members, who subsequently stayed with them for years until
they again went aboard their own boat.

Why has a change taken place? Has the increase in the
standard of living and technical progress been a threat to the
development of fishing”? A social class must be maintained
with which the fishing people can identify themiselves. This
class must be recognized and the members of this class must
be offered attractive conditions, so they feel proud of their
class and fecl challenged to belong to it.

The first impression which people get when joining an
organization is very often the impression which will stay in
their minds for ever and will be decisive for their carcer in the
organization. Thercfore, the enlisting procedure is of greatest
importance and has to be organized as follows:

® Introducc a newcomer to his skipper and the other
members of the crew
® Give him information about:
a. How the rules for work on board are and
eventually instructions for work:
breaks;
how he has to behave when the boat is in port;
. when and how his salary will be paid:
¢. questions in connection with agreements, cte
® Take him through all departments that he will be
concerned with ashore. Show him all facilities of
importance for him, such as cloak-rooms, wash-rooms,
canteen, etc
® Give him the personnel handbook rules, ctc
® Give him the opportunity and ¢ncourage him to meet
crew members from other bouts in order to exchange
view points
® Give him a description of the organization. Informa-
tion about the company’s fringe benefits, ete

I'requent contact with the newcomer and frankness is

necessary for overcoming misunderstandings.
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The conditions must be created so that the crew’s personal
goals can be identified with the company’s goals. The crew
must understand that their contribution to the company’s
objcctives is maximized when their work is donc in such a way
that maximum output for thec company as a whole is reached.

Perpetuation

The job of a fisherman has become less and less attractive.
Fishermen are mostly coming from small places where the
standard of living is low and where they have not had other
possibilitics for incomc other than fishing. Fishermen stay
away from their homes for a long period, after which they
are in port for a few hours, or maybe a couple of days. This
problem could be minimized by having a spare watch so that
the crew could be given the opportunity to stay ashore a part
of the year.

Many young people come on board a fishing vessel, are
given the worst jobs and nobody tells them how the gear
works. This will give them an immediate unpleasant fecling
and a feeling of not belonging to the vessel on which they have
to stay. This could be improved by employing young pcople
as apprentices and by giving them a training period of two to
four years, after which they could be certified. The apprentice
should be given the opportunity to move from boat to boat
and of trying different working methods in order to get an
all-round background for his future profession.

Certifying the crew might be in contradiction with the
theories for ‘‘technical revolution™. Many will say that the
crew members should be looked upon as if they belonged to
an ‘“‘assembly linc” and should in a few days be trained in
making certain movements, ctc. Perhaps the skipper does not
need to know anything about fishing, icc and strcam con-
ditions, ctc, the vessel could be directed from a computer in
an office ashore. Just before leaving the port the skipper
could be given somc¢ punch cards that he has to put into an
auto-pilot and then he need not worry about what is hap-
pening, everything being done automatically.

Up to now, however, the success of a fishing vessel has
been much dependent on the crew and especially the skipper,
but as much as possible ought to be done to eliminate the
importance of certain qualified crew members, Even if it
will not be possible to get as far as using punch cards in
connection with an auto-pilot, fishing boats ought to be
mechanized so that the fewest possible pcople are necded
aboard.

There must be good facilities for the people on board with
all the necessary modern equipment. Living quarters aboard
must be kept clean. Facilities must be arranged ashore so that
the crew has access to newspapers, telephones, canteen, etc.
Facilities have to be arranged for cleaning of personal
clothes, bed linen, etc.

In the future one must not only be concerned with technical
changes but also with psychological changes for both fisher-
men and administrators. People have to be trained and
educated. Objectives have to be clearly stated. All details and
information for reaching goals must be known. They must
identify themselves with their work, their company, the
remuneration system, quality standards, quantity standards,
etc,

How to proceed ? The following threc points seem of major
importance:

® Time and method studies in order to establish an
efficient work flow

® Social architects have to study conditions on board,
to get an idea how conditions can be improved, how
much people can tolerate, how the crew could be
better utilized, etc

@ Social architects have to help crew and administrators
to realize the need for changes and to help them over-
come all obstacles in accepting them

The responsibility of the social architect is the following:

® To make the crew familiar with the ship, each other,
changed methods, quality and quantity standards, etc

® To enable the crew to identify itself with the ship,
skipper, group, company, etc

® To enable the crew to feel responsible for the tools
they are dealing with and feel responsible for the
results they will obtain

® To give them the feeling that this is their company,
their ship, their work, “‘the best ship in the world”
ctc

® To creatc onc group out of crew and administrators
and to give this group the feeling that they are all “in
the same boat™ with the same objectives

Much work in the past has been spent on improving fishing
vessels, methods of handling gear, mechanization, ctc. But
the right balance between technical standards and social
standards on board has not been achicved. The results of
further technical improvements will be lacking if the social
design is not improved correspondingly.

Chapelle (USA): The naval architect engaged in a project of
aid in the expansion of an underdeveloped fishery has a dual
role, teacher and taught; teacher in boat building and design,
taught in economic and social areas.

The economic factor is perhaps the more effective limitation.
A lack of capital may be said to be the universal problem.

The success of the naval architect will depend upon his
utilizing these limitations to the utmost. The effects of the
economic factor will be most marked in the introduction of
new building techniques, new gear and new materials,

The social aspects he will meet and understand as he goes,
but the cconomic factor is the onc that rcquires his prime
attention.

Local Problems

Heogsgaard (Denmark): In Greenland there is a similar problem
to those Hamlisch described. In earlier times, seal and whale
fishing was the only fishing practised and hunters living in
small settlements had to be persuaded to change from
hunting to fishing.

In Scandinavia, the first enginc was introduced to fishing
boats in 1900 and in 1904 therc was an cxhibition at
Marstrand, near Goteborg of both boats, engines and fishing
gear. Thus long experience in Scandinavia could be applied
to mechanization in Greenland. Two-stroke low compression
oil engines were used and at first the open boats and then
later the small cutters were mechanized. One of the most
difficult problems was that the fishermen in kayaks were used
to fishing close to the shore and had no cxpericnce of decper
sea fishing. Therefore, the fishermen had to be cducated to
go off-shorc. In the Faroes, cxcellent fishermen with con-
siderable cxpericnce of deep-sea fishing were available. There-
fore, skippers from the Faroes were used on Greenland boats
with a Greenland crew in such a way as to train the Greenland
fishermen in off-shore fishing.

Experience in India

Gnanadoss (India): While complimenting Hamlisch on his
masterful presentation of two very important aspects that
affect the development of fishing, particularly in developing
countries, Gnanadoss liked to make a few observations—
mainly with reference to the impact these factors have had in
fishery development in India.
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Improvement of marine fisheries by thc mechanization and
modernization of the fishing fleet and methods present more
of sociological and economic problems than technological
ones. For instance, one of the maritime states in India, the
State of Madras, has a coastline of about 600 miles (1,000 km)
with about 300 fishing villages sprecad out along the coast.
The entire coast is mainly surf-beaten and harbour or berthing
facilities for mechanized fishing vesscls exist in only about
five or six places. The fishermen all along this coast operate
from catamarans or rafts made of logs of wood, and from
small sailing canoes, which togcther number about 20,000.
These have limited efficicncy and have not been found to be
quite suitablc for mechanization.

Well, then, how could the lot of these fishermen be
improved? A logical answer is to provide them with with
mechanized fishing boats with modern fishing gear. Even
assuming that this impossible task of replacing all the
indigenous craft with modern fishing vessels is achieved, it
would be possible to berth these boats only in a few centralized
harbours. The bigger question is then -could the fishcrmen
be induced to leave their home and move to a distant fishing
harbour. This is really a human and sociological problem. In
many cascs, the fishermen refuse to improve their lot, rather
than to Icave their homes.

One of the likely solutions for this problem was to introduce
a craft, which he could operate right from his beach. -namely
the beach or surf-boat. But the surf-boat, apart from its
technical limitations on efficiency and safety, was also an
expensive craft, well beyond the scope of the catamaran
fisherman. Furthermore, if the surf-i,oats were to ultimately
replace all the indigenous craft operating from the beaches,
it would have involved such a phenomenal investment on a
venture, whose ultimate success was not very definite. There-
fore, in this case, the problem assumes a techno-economic
character.

Yct another state in India, the State of Gujerat. has a
predominantly non-fish eating population, although the seas
off the State are foremost among the richest tishing grounds
of India. In developing the fisheries of this area, the main
problem has not been one of lack of technological knowledge.
In fact this area has onc of the finest types of indigenous
boats which have been mechanized by just installing an
engine in the existing craft. The problem is that of finding
import markets for the fish outside the State, becausc of
social and religious prejudices in the arca where the fish arc
landed.

Consumer preferences based on culture and traditions is
another factor which has greatly influenced the development
of fisheries in certain arcas. The State of Bengal is a classic
cxample, where the people would pay any price for a fresh-
water fish like Rohn or Catla, but at the same time would be
very rcluctant to buy a top quality marine fish at com-
paratively low pricc. This has naturally resulted in a highly
devcloped inland fishery in that area and a comparatively
less developed marine fishery, in spite of good marinc
resources.

Tt will be appropriate here to make some obscrvations on the
role the Government is playing to overcome some of the
factors that affect the development which has been commented
on by Hamlisch.

The fishermen in India today receive good assistance from
the Government through Fishermen Coopcratives both
financially and in terms of supply of fishing boats, fishing
gear and technical knowhow. The financial assistance is
mainly intended to enable the fisherman 1o pay off and get
himself relcased from the clutches of the middleman and join
the cooperatives to enjoy the other bencfits.

Liberal subsidics allowed by the Government for supply of

mechanized fishing boats and modern tishing gear have made
it economically feasible for the fisherman to possess this
otherwisc costly equipment and thereby improve his economic
and social status.

Mechanization of fishing is closely integrated with training
of technical personnel and plans for construction of fishing
harbours and facilities for proper handling, storage, pro-
cessing and markctung of the commodity.

Newfoundland practice

Harvey (Canada): In Newfoundland a large inshore fishery is
undertaken, which has a duration of from five to eight months.
Cod netting, gill netting, longlining, Danish scining are
carricd out. The boats in use are of wood construction and
from 36 to 60 ft (11 to 18 m) in length. Most of the boat-
building material is being cut by the fishermen on the island.
The type of propulsion fitted consists of diesel engines of
different reduction gear ratios or direct drive, with horse
power ranging from 35 to 180.

The boats are designed and laid out with the accommo-
dation and wheclhouse forward, with engine under the
wheelhouse and fish hold aft, or the engine, wheclhouse aft,
with cargo hold and accommodation space forward. The most
successful of these boats are the 45 to 50 ft (13.7 to 15.3m)
trap boat— longlincs .

The boats arc built under Government inspection, the
Department of Provincial Fisheries maintaining a staff’ of
wood inspectors and engineers who besides carrying out
inspection duties, instruct the fishermen builder in the con-
struction. This consists of supplying a set of full sizc lines.
Assistance is given by the Government (provincial) who pay
a bounty of $160 (£57) per G'T.

Federal government subsidy of from 25 per cent to 35 per
cent of the approved costs is also available to the fisherman
it he qualifics. These vessels cost approximately $850 to
$1,000 (£300 to £360) per Gi'T which would make a 20 GT
boat cost about $18,000 (£6,500) completed.

Government payments would be $7,700 (£2,750) lcaving a
balance of $10.300 (£3,750) in which the fisherman reduces
the amount by a down payment of 10 per cent or to a lower
figurc by supplying the timber which he cuts for himself and
sometimes {ree labour. A loan for the remainder of the
amount can be repaid over a period of several years.,

The most costly part of the venture is the engine and other
cquipment. It is important that these costs be kept low so
that the fisherman is able to obtain a boat.

Evolution in Peru

Jimenez (Peru): The cxpericnce of Peru in developing its
fishing industry during the last decade should be of interest
to all those who study the evolution of fisherics in developing
countrics. In ten years, Peru has gone from a yearly catch of
120,000 tons employing primitive methods and boats of less
than 36 ft (12 m) to a catch of ncarly 9 million tons employing
about 2,500 modern purse-sciners of an average of 65 ft
(20 m). As Hamlisch points out, this has been possible by
developing fishing of anchovy for the manufacture of fish
meal, a product in high demand for cattle and poultry feeding.
In order to accomplish this, it was necessary to create practi-
cally from scratch necarly 20,000 fishermen and 2,000 ship-
yard workers, which implied a number of socio-cconomic
developments.

As regards ship construction, two things were done:

a. The limited number of shipwrights in cxistence was
spread out, each experienced carpenter becoming the
forcman of an indcpendent yard in which new car-
penters were trained; and

b. A steel boat construction industry was created by

[75]



recruiting labour from the existing metal-working
trades.

People were casily attracted to the new industry by the
higher rates of pay offered. Quality naturally suffered initially
due to the large influx of unskilled workmen, but this was
overcome in a few years by the experience acquired and the
gradual disappearance of wood construction, where the more
serious problems of lack of skilled workmanship occurred. In
1963, 500 boats of 60 to 65 ft (18 to 20 m) in length were built.
At present, with the industry stabilized, about 150 boats per
year of 65 to 100 ft (20 to 30 m) length are built to the rules
of classification societies and some boats are even exported
to neighbouring countries. The workers (about 2,000), are
mostly paid in proportion to their productivity, and they earn
well above the average for industrial workers in the area, A
final contribution to the solution of the ship construction
problem was the standardization of designs. Most of the
shipyards have built over 100 boats of a single design, and
this has allowed appreciablc savings.

As regards the crews for the tishing vessels, a system of
payment was developed based on the amount of fish caught.
The owncr provides the boat, with fishing gear, fuel and
food. The crew goes out fishing and the skipper receives a
fixed amount per ton, which he distributes among the crew
in accordance with agrecments among them. The skipper
averages a high income, which has allowed several of them
to become owners of their own boats; the rest of the crew
also receive a higher income than they would obtain in other
activities. As a result, there is no problem in hiring the
required crew members, nor in obtaining their acceptance of
any technical development that increases the catch.

In addition to a good income, the Peruvian fisherman
enjoys very favourable working conditions due to the
proximity of the fishing areas. Weather is good: storms are
unknown. The boat returns to port every night. Echo sounders,
asdics, fish pumps and power blocks are in increasing use,
thus decreasing the physical effort required of the fisherman.
Besides, each fisherman enjoys a one-month, paid, yearly
vacation and a compensation upon ceasing his fishing
activities, paid from a fund financed by the shipowners, as
well as medical assistance and hospital service paid from
another fund jointly financed by the shipowners and fisher-
men in the proportion of three to two.

Hamlisch also pointed out that “‘cash-crop™ fishing may
have a negative effect on the nutritional level of the population.
This has not happencd in Peru because pcople have not
developed the habit of cating fish and the price of fish is
relatively high, resulting in a very limited demand. On the
contrary, indirectly, fish meal has allowed the production
and import of other foodstuffs to increase, as it is at present
the main source of foreign exchange. However, this situation
is not fully satisfactory. A fishing nation like Peru should not
permit a lack of proteins in its diet, and this must be improved.
Two things are being done:

a. Trying to lower the price of fresh fish, introducing
modern techniques in those fisheries and simul-
tancously carrying out an educational campaign on
the advantages of eating fish: and

b. Supporting research in the adaptation of anchovy fish
meal to human consumption.

Neither of these solutions will give results overnight, but
in time they will allow the nutrition to be improved.

Independent Fishermen

O’Meallain (Ireland): The following remarks concern the
independent fisherman, as understood in Europe for example,
the fisherman who is self-employed either as owner or part-
owner of a fishing boat or as a crew member on a share basis.

There is a tendency to discount him on purely short-term
economic grounds and the arguments seem cogent enough;
but this need not always be so.

At the moment he is under severe pressure on two sides.
Competing against him are large vessels carrying fish a
quarter way around the globe. Even though the economics
of large vessel operation may often be unsound, and in spite
of the fact that, as Hamlisch says, *‘Skipper ownership of
vessels may stimulate better management™, the weight of the
large-scale enterprisc and the very fact of uneconomic
operation could drive thc independent fisherman out of
business, the end result being general depression in fishing.

The second course of pressure is the rapidly rising costs of
boats, gear, equipment and maintenance, without a corres-
ponding increase in the unit price of the fish. At the Scantlings
Meeting in Copenhagen in 1964, Tyrrell drew attention to the
seriousness of the question of building costs and suggested
determined efforts rather towards mecans of reducing building
costs than towards refinement of design. One cannot deny or
decry the technical advances that have been made and are
being attempted, but they must be clearly measured in
economic terms.

Hamlisch, in his comprehensive review, seems to write-
down, more than is justified, the economic importance of the
independent  fisherman and perhaps to oversimplify the
position. There are examples in many countries, notably in
Sweden, of the prosperity of large bodies of independent
fishermen. Nevertheless, the pressure of increasing costs is
there and this combined with the other pressure mentioned,
may drive him to the wall unless appropriate measures are
taken. In the long run, the independent fisherman is the basis
of the industry. If he disappcars, only a fully socialized under-
taking can replace him.

A large part of the increase in costs may originate with the
fishermen themselves. It is believed, for cxample, that the
smaller vessels such as are being considered here are often
grossly overpowered, even for the hull shapes involved. This
cannot be put down to lack of sophistication on the part of
fishermen, because it is precisely among the most progressive
that the demand for increased power is found. It is urgent
that the facts be determined, and that the fishermen be per-
suaded of their validity. This is altogether independent of
cconomics in power that could result from improved hull
shapes. It is also important that authoritative advice be
available to fishcrmen as to matcrials and equipment, some-
what on the lines of that given by building centres.

Most important of all, but most difficult is advice as to the
boat. Apart from technical considerations, a great deal will
depend on what a man can afford. Where substantial state
assistance is available, the question might reduce to a technical
one.

Apart from ships engaged in the pursuit of ocean species,
the maximum tonnage and horse power need not exceed those
necessary to cnable the vessel to fish effectively and econo-
mically the extent of waters to which it has access by virtue
of its nationality, because the extension of fishery limits is
likely to render the operation of distant water trawlers less
profitable than at present. Whether such reduction in profit-
ability can be accepted over a long period is questionable.

Eventually, the greater part of fishing activity, apart from
that for ocean species, may be confined to relatively small
highly efficient vessels with small crews and owned by the
skipper or by the skipper and crew jointly. Trade in fish may
eventually replace fishing in watcers off coasts other than one’s
own,

Mechanization
Kvaran (FAO): Mechanization of cxisting craft versus con-
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struction of new craft is a problem which is met in many
fields of development other than fisherics. In *“Economic
Philosophy’ (page 114-15, Pclican Edition, 1964) Robinson
(1964) has this to say:

*There is another topic, in connection with problems
of underdevelopment, that has been much discussed in
terms of theorctical analysis; that is the choice of
technigque when a variety of methods are available for
the same product. The ficld is clouded by two opposite
precjudices. One is the snob appeal of the latest, most
highly automatic equipment and the other the senti-
mental appeal of the village handicraftsman.™

She then proceeds to proposce two simple guide lines. first
that no cquipment be scrupped or methods of production be
rcjected so long as better use clsewhere cannot be found for
the labour and malterials used in them and second, that no
technique be chosen because it provides employment. The
continuation of the analysis might have been made with
fisheries mechanization specifically in mind:

“There remains cases of genuine doubt where a less
capital using technique, with lower output per head.
promis¢s more output per unit of investment, or a
quicker return on investment, than another which is
more mechanized and requires less labour. It has been
argued that in such a case the correct policy is to
choose the technique that yields the highest rate of
surplus, so as to make the greatest contribution to
further accumulation. At first sight this scems very
rcasonable, since development is the whole object of
the opcration, But when wc look closer, it is not so
obvious. The surplus which a technique yields is the
excess of net product over the value of the wages of
the workers who operate it. A higher surplus means a
faster rate of rise in output and employment, starting
from a smaller beginning. The morc capital-saving
technique yiclds more output and pays more wages. 1t
is for that very reason that it offers a smaller surplus.

“There is a choice between some jam today and more
Jjam the day after tomorrow. This problem cannot be
resolved by any kind of calculation based on “dis-
counting the future’ for the individuals concerned in
the loss or gain arc different. When the more
mechanized, higher-surplus, technique is chosen, the
loss falls on those who would have been employed if
the other choice had been made. The benefit from their
sacrifice will come later and they may not survive to
see it. The choice must be taken somehow or another,
but the principles of Wclfare Economics do not help
to settle it.”

In making the above assessment Miss Robinson makes the
basic assumption that output per unit of investment can be
predicted in advance. In new fishing venturces this is true only
within wide limits, a fact which favours solutions using low
capitalization.

Analysing the figures

De Wit (Nctherlands): In Takagi's and Hirasawa's paper it
is stated that fishermen with non-powcred boats earn much
less than those with powered vessels. A glance at table 4
however, reveals that a non-powered boat in 1961 had an
annual production of 2.59 tons of fish from 867 man hours
for a crew of one (table 3).

This means a production of 6.6 1b (3 kg) per man hour and
sccondly, an average working week of 16.6 hours, per man
hour,

When using the corresponding figures for the powecred
boats of 3-5 GT in 1963 it is found that the production per

man hour is almost the same, i.e. 6.8 b (3.1 kg) per hour but
that the working week increased from 16.6 to 76.4 hours.
Even in the case of powered boats of under 3 GT. the working
hours have increased and the production per man hour
decreased from 7.7 b (3.5 kg) to 4.6 Ib (2.1 kg) per man hour
in 1961 and 1963 respectively. If mechanization leads to
excessive working hours and reduction in production per
man hour, fisheries are losing the battle they have to fight
with land leisure, industry and comfort ashore. This is not
only truc in Japan, but in many other countries all over the
world.

F.conomic studies

Hildebrandt (Netherlands): Hamlisch and his colleagues have
given most interesting papers about the techno-socio-economic
problems.

Hamlisch stressed the fisheries of the developing countries.
Of course!

Fish is the cheapest protein and in those countries there is
a big shortage of protein food. It is thercfore that especially
for developing countries the fishing industry is a good business.
Techniques are therefore of the greatest importance. In the
highly developed countries, however, very good fishing
vessels are built, but the protitability is such, that the govern-
ments kave to subsidize the fishing industry. This is an
important question for the vessel builders too.

There are two problems:

One is the marketing of fish in developed countrics. In
these countries there is a very keen competition with other
protein. To get a higher value for fish it is necessary to do
market research in order to find out how to stimulate the
market But getting higher earnings is not enough, there must
also be lower costs,

The Dutch fishermen are still building bigger ships. Here in
Goteborg a fisherman said that he had a fishing vessel with a
motor of 800 hp but that his collcagues want to build cutters
with 1,000 hp. Several different answers are given.

For instance:

® I my neighbour builds a new vessel, 1 want a bigger
onc. Rivalry among fishermen

® Becausce the biologists tell us that there is a declining
stock of fish

® More modern cquipment requires ever more space on
board. Thercfore, we need bigger ships

® And lastly, to carn more

What is truc:

® Which were the main factors determining the profit-
ability of fishing vessels during recent years?

® This can determine the cconomically optimal fishing
vessel for a certain fishing ground and a certain method
of fishing. That may be a question of linear program-
ming

® The results of these micro-economic studics may
possibly give an answer to the question: are the
fishing grounds exploited in an cconomically rational
way ?

Hildebrandt gave some prcliminary results of his study of
the first question: What determined the building of a fishing
vessel in recent years?

The only way of studying this is empirical. Over the period
1955 till 1965 Hildebrandt worked with 24 variables and
about 200 obscrvations of costs and earnings and technical
data of the samc type of fishing vessel of different size and
different motor capacity on the same fishing ground during
the same period of time and the same method of trawling
herrings on the North Sca.

Then there is the question of the method of research.
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Variables Squared factor loadings—Percentages Total
1 11 1)) v \Y \Y 1 VIl VIIT
(1) Abundance estimate 7— 48 | 414 — —- 4— — 100
(2) Trend 824 10— 8— — — — — —_ 100
(3) Value added pd, pm 14— — 9 - 424+ S+ —_— 194- —— 89
(4) lnvestment ship 84 — 4— — — — 66 |- 18 + 96
(5) Net profit pd, pm 21— - 10 - 33+ 7+ — 15+ - 86
(6) hp pm 7+ — 3— 3— — — 86 | — 99
(7) GT pm — - — 34 — — 284 65+ 96
(8) Number of days absent — — 77— —_— — 88+ — — 95
(9) Total quantity pd, pm — - 26+ 40 | 4. — 284 - 98
(10) Total value pd, pm 12 - — 6 - 46+ 3+ .. 274 — 94
(11) Fuel pd 18— 8| 3+ — — — 324 - 6l
(12) Maintenance motor 28 | — 3 - — 27— — 58
(13) Price of fresh herring 30— — 53— — — — — .- 83
(14) Price of salt herring — — 87 - — 124 — — 99

pd = per day; pm = per month.

In economics onc has nearly always to do with many
variables which are ncarly all intercorrclated. This gives
difficulties for the regression analysis. That is why for the past
couple of years Hildebrandt has been using the factor analysis
method, which takes into account the inter-correlations.

The preliminary results are found on the table of squared
factor loadings of 14 following variables:

(1) Abundance cstimate of herring, which were received
from biologists
(2) Trend, the variable of time
(3) Value added per day absent per member of the crew
(4) Investment in the ship
(5) Net profit per day absent per member of the crew
(6) Horse powcr of the motor per man
(7) Gross tonnage per man
(8) Number of days abscnt
(9) Total quantity landed per day absent per man
(10) Total value landed per day absent per man
(11) Fuel per day
(12) Maintenance of motor
(13) Price of fresh herring
(14) Price of salt herring

The aim is also to Icarn what determines the profitability
of a fishing vessel. But what is the profitability of a fishing
vessel ?

The crew has no fixed remuncration, but gets a share of the
value of the fish landed. It is thercfore that net profit is no
idecal measure for the profitability of the fishing vessel. A
better measure is the value added per member of the crew.

The value added is the sum of the shares, the net profit and
the calculated interest on the invested amount. It is the con-
tribution of the fishing industry to the national income.

For the analysis of this contribution he had chosen 14
variables. Of thesc variables a corrclation-matrix has been
made. This corrclation matrix has been divided into two
triangles: the root and the transposed root.

All this work is done by computer, otherwise it requircs too
much time and labour.

The rank of the correlation matrix determines the number
of dimensions of the space in which onc works. The direction
of the axes is not determined, but onc can choose a number
of orthogonal axes as basis of this space. By means of
rotation of the orthogonal axes, the best plausiblc orthogonal
axes can bc found. The result gives the table of squared
loadings. The squarc loadings in each column (the percentage
of variance) gives a measurc of relation between the variables.
The plus or minus signs indicate in which direction the
variable varies. Each column represents a factor or aspect
interwoven with the variables represented in that column.
Thesc aspects are orthogonal and as such indcpendent of
each other.

What the table reveals

A point in the column means that in that column the
variable is not related with the other variables of that aspect.
The total of the percentages of thc squared loadings for any
one variable tells how far the variable has been explained,
and has a maximum of 100.

What can be learnt from this tablc of squarcd loadings?
The first column gives the relation of distinguishing variables
with time—the trend. In the years 1955 till 1965 only 7 per
cent of the abundance estimate varicd with 82 per cent of
the trend, but in opposite direction. This mcans that the
stock of herring was slightly declining.

In column TIT 9 per cent of the value addced, 53 per cent of
the price of fresh and 87 per cent of the pricc of salt herring
varicd with 41 per cent of the abundance estimate, but in
oppositc direction. It also varies with 26 per cent of total
landings in the same direction, but with 6 per cent of total
value in the opposite direction.

This all mcans that better herring catches give higher
landings, but lower prices for fresh herring and especially
for salt herring, and also a lower total valuc of the landings
and a somewhat lower valuc added per member of the
crew.

The fourth column shows that at constant abundance
cstimate and constant prices 42 per cent of the valuc added
varies at the same time with 40 per cent of total landings and
46 per cent of total value. More important is that independent
of this fourth column the seventh column shows that under
the samc conditions 19 per cent of the value added varics
with 66 per cent of the investment, 28 per cent of the total
landings and 27 per cent of the total value. All in the samc
direction. This means that highcr investments give better
results. During the last ten ycars fishcrmen have built bigger
vessels in an effort to earn more. This meant replacing labour
by capital investments. It is a question of large scale produc-
tion. An optimal ship is often seen as static, but in reality it
changes with time. Tt is dynamic.

As Hamlisch shows: for developing countries technology
is most important. For the highly developed countrics the
economic side of the question is very important too.

Of course it is not only a question of economics but also of
biology and technology. At any point therefore the biologist,
the technician and the economist have to co-operate.

Asscssing complex factors

Doust (UK): Owners often have great difficulty in taking
decisions in fishing enterprises because of the complex situation
caused by the interrelation of both the technical and economic
factors. A few of these factors follow:

(a) Primary vessel characteristics, such as form, dimecn-
sions, power, capacity, etc
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(b) Secondary vessel characteristics involving stability,
seaworthiness, catchability

(c) Fishing grounds

(d) Port of landing

(e) Economic outgoing factors

(f) Economic income factors

1t is estimated that such decisions should be based on
approximately 58 variables, and cach of these six sections
would requirc its own particular specialist. Hamlisch warns
us of the difficulties but gives nothing numerical, and it is
essential to do so if we are to solve these problems. This can
be done by building up econometric models to ascertain in
which areas the main effort is required. From the economic
point of view, we can at present only take steps after a
situation has occurred, and a more econometric approach is
required before the introduction of a sound investment
policy. For such an approach the whole function of the
vessel must be prescnted numerically. As far as the present
state of knowledge in each section permits it is essential to
utilize the computer, so that the cffects of change on profit-
ability and economic cfliciency in any one variable can be
estimated. For example, we could investigate the situation
where the catching rate is decreasing and the appropriate
changes could be made in the working model to derive the
adjustment of the optimum vessel size, or we could investigate
the rclationship between skipper and size of vessel. For
instance, a top skipper obviously needs a different vessel to
the average. Another procedurc could be to vary the skippers
by vessel rotation in order to obtain the best group profit.
The influence of shipbuilding costs on the best choice of
vessel for different grounds maintcnance c¢osts and cngine
requirements for various speeds arc typical iactors which
require to be solved. As the capital investment costs of con-
struction steadily rise, it is logical that the invester will
requirc a greater cconomic and technical assurance that the
investment is sound. Only by utilizing the specialist scrvices
of teams drawn from all the various branches of fisheries can
this be achieved.

Avoiding catch failure

Kojima (Japan): Hamlisch said that a scheme of catch-failure
insurance is important.

Kojima agrced with this opinion. Japanese fishermen have
established a mutual bencfit society to insure catch-failure by
a mutual relief system. This socicty is licensed by national law,
and the Japanese Government disbursed £250,000 ($700,000)
as a portion of fund moncy for this socicty.

Fishing operations at sea are fatiguing, and accommodation
aboard some Japanese fishing vessels is considered poor, but
a policy is being promoted to improve conditions. An example
of the way in which this policy works is that an important
fishcry may not be licensed to an owner who does not provide
certain standards of accommodation.

Thirdly, Kojima agreed with Hamlisch's opinion that the
fishing of one country may contribute to the growth of the
fishing in another country.

Kojima pointed out that although the fishing industry will
always employ cheap labour, that type of labour requires
machinery to make it viable, and therefore such devices must
be economic to buy and usc if they are to have a place in
fishing,

Fourthly, Kojima mentioned the fondness of the Japanese
for fresh raw fish, which necessitates the use of special vessels
for bringing live fish from the grounds to market. These boats
have tanks below deck through which fresh scawater is
constantly circulated by pumps. By this method, live fish
have been carried 650 nautical miles (1,200 km) over a period
of three days.

Frechet (Canada): The fishermen need aboard the fishing
vessels certain essential facilities to make life pleasant. A
rccreational arca and pleasing surroundings are required in
this day and age to prevent fishermen from going to other
industrics ashore where they can cnjoy life in common with
their fellow citizens; a pleasing place on the pier is also
necessary, where they may discuss matters of common
interest and enjoy some relaxation. Naval architects must
always keep in mind that aboard fishing vesscls, besides the
sleeping area and the manoeuvring area, there is need for
space where fishermen may assemble and recally live like
human beings.

Safety at sea

Lee (UK): Hamlisch is to be congratulated on the excellence
of his well-documented paper. Comment may seem superfluous
and he would mention only one item, namely the fatalism of
the fisherman in the face of dcath. Very considerable progress
has been made in recent years in the design of lifc-saving
equipment and in survival techniques generally. The chances
of human survival following disaster at sea are greater than
ever beforc and there is a welcome sign that seafarers, in
Western countries at least, arc taking full advantage of the
cquipment now available to them. It is worthy of note also
that schoolchildren are receiving more and more instruction
in swimming, thus preparing them psychologically for
emergency at sca. The general attitude to survival is, there-
fore, likely to become very different from that which Hamlisch
describes as applying today.

Colvin (USA): Hamlisch has made an exccllent contribution,
and Colvin was in agreement with his statements. He thought
it would be only fair to say that Hamlisch has put forth a
basic philosophy as it applies to the fishing industry through-
out the world. 1t is singular to note that in almost every
instance where the superstitions or customs of one country
retard the progress of the fishing industry, in some of the
other countrics, cspecially one’s own country, one can sce
similar traits and characteristics among the individuals in a
collective group of fishermen.

The dissemination of information regarding the fishing
industry has always been left to the few. If it were not for the
FAO and for the papers put forth at the Technical Mcetings,
there would be very little, if' any, information available to
anyonc aspiring to enter the fishing boat building or to
specialize as a naval architect in the design of fishing boats.

Capital expenditure

Eddie (UK): Nearly everything in Hamlisch’s paper is truc;
there is only one quarrel that Eddic had: The samc old
argument is presented that technical progress must mean
higher capital expenditure. This is not incvitably so in terms
of weight of fish caught per unit expenditure as is evident in
the UK and Eddie suspected in other more recently developed
industries like the Russian, but the gencral cffect, to Eddic’s
mind is unnecessarily depressing. Perhaps it would have been
better to have attributed Hamlisch’s paper to a development
engincer: they always suspect economists of being opposed
to technical innovations bccause these produce discon-
tinuities in the economic curves.

Be that as it may, the question is asked whether there is a
career for young people in fisheries development, and the
disturbing fcaturc is that this question is not directly
answered but a negative answer is implied. This impression
needs counterbalancing espccially since its origin was FAQ.

Introducing technological changes may be more difficult
in fisherics than in other fields because the results are not so
predictable, but Eddic agreed with Chapelle that it is pro-
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bably as difficult to introduce changes in developed countries
with a well-established industry as it is in the devcloping
countries. Developed countries have tabus and shortage of
capital, conservative fishermen and fish merchants and, of
course, the civil servants! The process of introducing an
innovation is never as orderly as they would like it to be
and never democratic—but the engineer can usually find an
individual who is in a position to give an innovation a trial.
Previous contributors have shown that there is every reason
for hope. Hamlisch's paper omits to mention two very
fundamental cconomic facts: the sea covers 7/10 of the
world’s surface and receives as much sunshine per m?* as
does the land. Perhaps because there was a length limit on
the papers, Hamlisch did not add another scction on similar
lines to Jackson's introductory note in order to answer the
question he posed. Eddie suggested that the editor of the
procecdings print Hamlisch's paper immediately following
Jackson's introductory note, so that it will acquire therefrom
some of the hope and purpose that Jackson expressed so
well. (Editor: It is printed as first paper.)

Co-ordinate the techniques

Cardoso (Portugal): In coastal and middle distant waters
alrcady intensely fished by old traditional methods, the
application of a more technological approach, the mechaniza-
tion and the rationalization of opcrations obtain immediately
a better productivity for each new ship.

This in turn initiates a rapid process of reconstruction and
renewal in the fishing fleet. Old ships, old gear and old
methods are discarded to mect the new competition. From
experience this may bring about the following chain of
events:

1. An enormous and quickly applicd increase in the
fishing effort over a well-defined and naturally limited
stock.

. A gradual falling ofT of the productivity of every vessel
fishing that stock.

3. Emergency regulations, often without a scientific
basis, are introduced, limiting the number and size of
vessels and somctimes the fishing areas and/or the
unloading ports.

It is not difficult to visualizc that, in many instances, these
same regulations, added to the fact that fishing boats have to
go farther and faster in order to be profitable, strike at the
very heart of the process of technological progress and do not
help in achicving better designs.

Many a little “monster™ is bound to be born, and in a way
technology dcfcated itself.

The point therefore is that all the techno-socio-economic
factors discussed have to be taken into account in a much
widcr concept.

The technologist, the economist and the naval architect can
never correctly solve their problems before the oceano-
graphist and biologist have solved theirs. In many instances,
it is feared that naval architects may be a little too eager to
present the fishermen with the best boats to fish what is really
not known. Cardoso moved, therefore, that FAO should urge
every member nation to apply every possible cffort to further
the study of oceanography and biology of the seas of the
world.

19

Jackson (FAO): In Cardoso’s comment he suggested that
designers should wait for biologists and occanologists to
provide information for the designers. However, one cannot
wait for the biologists for several rcasons. Firstly, the sea
covers two-thirds of the earth surfacc and secondly a principal
tool of the biologist is the fisherics itself—-therefore both must
develop together.

Jackson agreed with Hamlisch on two main points. For
developing countries:

1. Transmission of technical information is not necessarily
followed by action. This is true and it is not enough
to publish the transactions of a meeting and simply
send it to the developing countries.

2. Lack of development results in hunger, but hunger
does not nccessarily produce development.

The purposes of a meeting are also to promote national and
regional development and aid fishcrmen and the fishing
industry to compete in their own nations and regions.
Development is a difficult art and a slow one. It is not an
easy and orderly process. There arc occasional opportunities
for giant steps and there the developments, promoted by
meetings such as this, are extremely uscful. For cxample in
Ghana the step has been made from the canoc directly to the
operation of 50 factory stern trawlers without the intervening
steps.

Similarly, Rumania has leaped ahead from small coastal
vessels to the operation of 3,500 ton integrated factory stern
trawlers.

Jimenez (Peru): Commented on Jackson’s words in saying
that the proceedings of previous fishing boat congresses have
been most helpful in devclopments in Peru.

Cardoso (Portugal): In reply to Jackson, Cardoso clarified
that he did not suggest that naval architccts can wait for the
biologists and oceanologists.

As Jackson said, development must be simultancous.
Speaking from expericnce, Cardoso merely pointed out that
the biologists’ lack of knowledge is indeed hindering naval
architects’ progress and many times even defeating the
purpose.

Consequently, Cardoso still maintained that it is of the
utmost importance that every effort be taken urgently for the
biologists to hurry up and provide, may be not all informa-
tion, but as much as possible.

Marketing and education

O’Connor (Ireland): Congratulated Eddie on his comments
on fisheries development work. He felt that the challenge
presented to young people in this sphere is a considerablc
one and would form the basis of a very worthwhile carcer.
Cardoso called for expanded biological and occanographic
work and with this he agreed, but would look for a much
more commercial attitude from these people.

Two of the greatest problems facing expansion of fisheries
in any country arc marketing and education. If these two
problems can be overcome, then fishermen will want better
boats, morc young men will enter the industry and fishermen
will have a better income. The “‘revolution of rising expecta-
tions™ referred to by Hamlisch, can bc most casily brought
about by the provision of markets for all the fish the fisherman
can possibly catch.

On the question of cducation, O'Connor felt that part of
this problem concerns the education of the general public
to the acceptance of the important place the fisherman
occupies in the realm of food provision which is onc of the
most important spheres of activity in the world today. If
one can build up in the fisherman also an improved morale,
so that he will live up to the new public impression of him
and his colleagues, then the demand coming from the catching
side will force naval architects and designers to provide the
standards of comfort and work ease which will match the
conditions the fisherman is accustomed to ashore.

Recruitment and training of new entrants to the industry
is looked after in Ireland through a state-tinanced scheme of
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training new entrants and prospective skippers established
about five years ago. This scheme involves inspected com-
mercial fishing boats, navigational, boatmanship and manual
skill training in the naval service and in local vocational
schools. 1t has been successful as is proved by the fact that
some of the original trainees have now, after five short years
reached the stage where they can skipper boats of 56 to 65 ft
(17 to 20 m) providing a net skipper income of upwards of
£2,000 ($5,800) per annum from reasonable ctiort.

The “resigned attitude of older fishermen' referred to by
Hamlisch can normally not be changed, but the effort should
be made to ensure that the younger members of the fraternity
grow up with a progressive outlook by proper educational
programmes and study tours to other countries, and also by
the expansion of a well-informed trade press.

FAO concept approved

Bjuke (Sweden): He was happy for FAQO's initiative of taking
up the social, economic and geographic factors for discussion.

Consideration to all these factors has to be taken for a
successful development of the fishery. It is of no usc to
introduce modern fishing boats in developing countries as
long as there arc no crews cducated to navigate them, no
proper harbours for the boats, and no built-up organization
for processing and marketing of fish. The development of all
these matters has to be run parallel. A close co-ordination and
co-opcration of the advisers for the various ficlds of the
fishery, therefore, is of the utmost importance.

Before the selection of a fishing centre for development,
there arc many factors to be carc. illy studied. Physical and
geographical conditions of the site, fishing tradition and
distance to fishing grounds arc not the oniy decisive factors.
The site also should have resources to meet future growth in
fishing activity and should provide ample room for the
various ancillary operations and industrics which are
associated with a thriving fishing centre, attractive residential
environments not to be neglected. Furthermore, the site
should have a convenient location with regard to the potential
market and should afford expedient facilities to dispatch
fresh fish to regions far off the coast. The vicinity of the
harbour to an airport would be an advantage, as in the future
the dispatch of fresh fish to distant places may be an ordinary
event.

Naval architects as well as harbour designers must con-
sider a proceeding devclopment of types of boats all the way
from beach-landing catamarans to advanced vesscls for large-
scale fishing. As to decide adequate depth of water in the
harbour basins, for instance, the draft of the vessels considered
has to be discussed together.

1t would take too long time to state all details of desirable
co-operation. However, he was sure that FAO will push forward
strongly the question of consideration to be taken to all
factors concerning the development of fishing vesscls as
well as the fishery as a whole.

Authors’ replies

Hamlisch (FAO): Eddie had chided him for an alleged bias
against technological innovation and an unduly pcssimistic
view on the potential contribution of fisheries to world food
supplics. Hamlisch pleaded **not guilty’” on both counts.

He did not think Eddic really wanted to question the
validity of the obscrvation that technical progress tends to
increase the size of capital investment in fishing (this, after
all, is a characteristic feature of progressive industrialization).
The difference in the cost of a modern, fully equipped long
distance trawler and a traditional craft fishing in coastal
watcrs is a very substantial one. The entreprencur is aware of
the greater “capital cfficiency™ ol the larger, more cxpensive,

craft and has modernized, and will continue to modernize,
where the anticipated increase in net economic returns seems
to warrant this. In his paper, Hamlisch was merely implying
that the increase in the financial burden and in the break-
even catch value compel the entrepreneur to do his investment
planning more carefully. He hoped technological advances
will be promoted by governments and industry., wherever
physical, economic, and social conditions appear favourable
for the adoption.

Hamlisch’s attitude of caution, which Eddic felt inclined to
interpret as pessimism, derives from the cconomist’s obliga-
tion to insist on a balanced approach in development work.
The physical scientists want to give priority to searching the
oceans for more fish, the technologists to improving catching
equipment and methods. the chemists to development of
better products. The economists introduce the questions
Hamlisch touched on in his paper: is the market ready and
equipped to absorb the additional quantities of fish; is the
producer able to operate the improved equipment; is the
institutional structure flexible enough to adjust to the changed
mode of operation: is the investor prepared to make the
plunge ”? The economists’ prioritics shift with the discovery of
new lags: they arguc that any sector lagging behind should
be first Brought up to the same level as the other scctors
before radical advances are made on a new front.

There are those who believe that the Fisheries Revolution
is just around the corner, that fisheries development should
have an over-riding priority, since the world will, before long,
hadly nced the harvest of the scas to feed itself. Hamlisch was
the last to arguc that this may not be the case in the long run.
He was much more doubtful about the situation in the near
futuie. There is a highly respected school of thought that
urges us to concentrate on the short time spian, considering
the difficulty of imagining, not to speak of predicting, what
revolutionary scientific and technological developments may
take place in various scctors of the economy over the next
few decades.*

As scveral writers (Hamlisch and Taylor, 1962) have noted,
per capita consumption of edible fish has remained stable or
even has been on the decline in recent ycars in some of the
richer, developed countries. The trend cannot be blamed only
on the condition of fish stocks and on the lack of technical
know-how. Hamlisch suspected that the phenomenon is duce
in large measure to a merchandizing failure. He thought the
trend is not irreversible if imaginative promotional techniques
are applied.

In developing countries, technical progress has not always
automatically brought along the expected nutritional and
income effects. One could think of scveral conspicuous
examples of moth-balled or underutilized or excess fleet and
plant capacity, where failure of systematic planning or lack
of balance in the growth of the different scctors of the
industry has been responsible for substantial cconomic
waste.

Final note of caution

It may be argued that major development requires an
initial spurt—involving a certain measure of gamble —on

* Professor Gunnar Myrdal, the distinguished Swedish cconomist,
stated this point of view most effectively in his 1965 McDougall
Memorial Lecture at the opening of the 1965 FAQO Conference:
* ... 1 feel much less coneerned about how things will look at the
turn of the next century. In the long run much will happen: we will
perhaps have entirely new techniques to produce the food: the
entire world situation will be different in all sorts of ways: forecasts
arc bound to be proven wrong: perhaps we may feel optimistic
that things will in some way take a radically new turn as we have
often seen happening before. It is the years to come in this decade
and the next about which 1 am worricd. In the short run our
forccasts are more reliable. ... "
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some front. The question must be raised to what extent
developing countries can afford to put on risk a large share
of the limited financial and managerial resources at their
disposal. The decision as to whether, and if so on what
scale, a developing country should launch major fishing
ventures to substitute fishery imports can only be made on
consideration of overall economic and political objectives of
the government. It is wrong to think in terms of global
priorities, both with respect to fisheries within general
economic development, and with regard to cmphasis to be
given to the different aspects of fisheries development. Even
within a given region or country, priorities will change with
time. Where ycsterday the crucial problem may have been
in the technological sphere, today it may be the resource
condition, and tomorrow the marketing situation.

On Eddie’s comment on Hamlisch’s failure to give a general
reply to the young man who weighs the pros and cons of
becoming a naval architect or boat builder: the young man
will have to answer this question himself, in the light of the
peculiar characteristics of the “‘market’ for these professions
in his country, All Hamlisch set out to and could do in his
note was to discuss the ‘““demand” considerations that would
bear on the decision.

Hamlisch fully shared Doust’s desire to find a quantitative
expression for the various factors on which investment
policies should be based. Fortunately, there are able
researchers (such as Doust himself) already at work on these

problems. FAO does not have the facilities nor thc man-
power to undertake such research. FAO is very keen, however,
on assembling and eventually disseminating information on
research progress in this ficld and to make a contribution,
in this manner, to the expansion of knowledge.

One word of caution: the large number of assumptions,
many of which are based on very inadequate empirical data,
does not yet permit the use of some of the econometric
models for forecasts of a desired degree of reliability. For
some time to come, therefore, the models will remain in the
category of ‘‘direction finders”. Within the frame of these
models it should, however, become possible to make timely
adjustments of forecasts, when additional data become
available.

Takagi (Japan): In answer to de Wit, Takagi added that
non-powered boats operate only in the best season and
therefore give the maximum results of earning per man-
hour. On the other hand, powered boats operate throughout
the ycar and give lower results. Therefore, fishcrmen want to
have high-specd powered boats for fishing all the year.

Mechanization of non-powered boats is to improve the
productivity and total fish catch if therc is an abundance of
fish. In Japan, however, there are too many powered boats
on limited fishing areas and their catches are small. Takagi
hoped that mechanization in developing countries will not
Icad to the same situation.
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Measurements on Two Inshore

Fishing Vessels
by M. Hatfield

Essais de deux batiments de péche cétiére

L'Industrial Development Unit de la White Fish Authority a
soumis & une séric compléte de mesures (charges, vitesses ¢t puis-
sances) deux batiments ¢eossais de péche coticre commerciale de
70 pieds (21 m): le senneur Opportune 11 ¢t le  Rosebloom,
récemment converti pour le chalutage. l.es essais en mer, d'une
durée de¢ cing jours pour chacun des bateaux, ont porté tant sur la
marche libre que sur I'allure de péche. Cette étude visait & obtenir
des renseignements de base sur le dessin des batiments a 'intention
de plusieurs programmes ct ¢tudes de développement ayant pour
objet 'amélioration de ce type de bateau des points de vue tech-
nique ¢t économique.

HE inshore fishing fleet numbers scine 1,500

vessels, between 50 and 80 ft (15 to 24 m) in

overall length, operating from ports all around the
British coast. These vessels spend the » hole or part of
the year fishing for demersal specics, the majority using
seine nets. Their design and their machinery has been a
long evolutionary process. and although they generally
operate cffectively with a high level of productivity,
opportunities of invest'gating possible alternative equip-
ments and designs have been neglected due, partly, (0 a
lack of systematic development. It was felt therefore that

il R

Fig 1. MFV Op

Mediciones en dos embarcaciones de pesca de bajura

l.a 'Industrial Development Unit' de la *White Fish Authority’
ha realizado una amplia seric de mediciones de cargas, velocidades
y potencias en dos embarcaciones comerciales escocesas de pesca
de bajura de 70 pies (21 m), una de las cuales, la Opportune 11, ¢s
un barco de redes de cereo, y la otra, ¢l Rosebloom, se ha convertido
recieniemente en arrastrero. Las mediciones abarcaban la marcha
libre y las condiciones pesqueras durante las prucbas en el mar que
duraron cinco dias en cada caso. El objeto de estas investigaciones
era obtener la informacion del disefo basico para cierto nimero de
proycctos v estudios de desarrollo encaminados a mejorar este tipo
de embarcacion, tanto desde el punto de vista técnico como del
economico.

designers and opcrators may be able to profit from basic
investigations into their performance, with particular
icference (o power requirements at the propeller and
winch,

'he urgency of this work has been emphasized by a
recent trend for numbers of this class of vessel to convert
from scine netting to trawling, which is regarded by
some as a4 more profitable method. The power require-
ments for trawling, for a 70 ft (21 m) vessel. were even
more debatable than those for a distunt-water trawler.

Two scts of performance trials were performed. one

¥
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Fig 2. MFV Roscbloom

TaBLL 1. Seine netter, Opportune 11

Building date December 1956

Skipper G. Murray

Hull dimensions and materials

Loa 69 ft 9in (21.25 m)
Breadth 20ft4in( 6.20 m)
Lpp 66 ft 8 in (20.32 m)
GT 51.9

Hull of wooden construction with aluminium superstructure

Winch details
6-specd seinc winch, belt drive from cngine-driven layshaft.
Winch builders Sutherlands, 1.ossiemouth

Fishing gear details
Warps: 2} in (64 mm) manila seinc rope in 125 fm (228.6 m)
coils 15 fm (27.4 m) bridles

Footrope: 1.75 in (45 mm) combination wire protected by “Grass
Rope™ and weighted by lead rings

Herd and Mackenzie
Buckie, Banflshire
BCK 60

Builders
Register
Engine details
Gardner 8L3 8 ¢yl oil engine rating 150 hp at 900 rpm
Drive to propeller through 3:1 reduction gearbox. Winch
layshaft drive through 2:1 reduction gearbox

Propeller details (fixed pitch)
Diameter

Pitch ratio

Blade area ratio

52 in (1320 mm)
0.875
0.47

Net: 5208 polythenc Gourock trawl net 520 - 6§ in (159 mm)
mesh around mouth. Headline 90 ft (27.4 m). Footrope
110 1 (33.5 m)

Floats: 7 small floats on each wing, 4 large floats on headline

TABLE 2. Trawler, Rosebloom

Building date (scine nctter) 1959
(converted to trawler) mid-1963

Skipper T. Ross

Register INS.94

Hull dimensions and materials
Loa

73 ft (22.25 m)
Breadth

20 ft 4 in (6.20 m)
pp 68 ft 7 in (20.90 m)
Hull of wooden construction with aluminium superstructure

Winch details

Twin-barrel winch with band brakes and friction clutches, carrying
400 fm (725 m) 14 in (38 mm) GSWR warp, belt drive from
gngine-driven layshaft. Winch builders Andre. Hensen and
Senncr

Fishing gear detaily

Nets: “A™ 1.65in (42 mm) mesh around mouth, 4.5in (114 mm)
mesh in bosom, 2.75 in (70 mm) mesh in belly and codend.
Headline 80 ft (24.38 m), groundrope 100 ft (30.48 m) 10 Standard
aluminium floats on headline, 3 in (76 mm) rubbers on ground-
rope and legs, groundropc heavily chained. Sweeps 15 fm
(27.43 m). Spreaders 40 fm (73.15 m) B’ mesh sizes as for
light net “A". Headlinc 90 ft (27.4 m). Groundrope 110 ft
(33.5 m). 15 aluminium floats on hecadline
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Herd and Mackenzie
Buckic, Banfishire
H. Fleetwood
L.ossiemouth,
Morayshirc

Builders (seinc netter)

(converted to trawler)

Engine details (alter conversion)

Caterpillar 6 cyl oil engine rating 325 hp at 1,800 rpm
Drive to propeller through 4.5:1 reduction gearbox. Winch
layshaft drive through 4:1 reduction gearbox

Propeller details

Diameter 53 in (1346 mm)
Pitch ratio 0.811

Bladc area ratio 0.47

Warps: 425 fm (777 m). 1.5 in (38 mm) GSWR warp

Trawl doors: _ )
Doors “A” 4x3 ft (1.22x0.91 m) 6 in. (152 mm). Weight
3 cwt (150 kg) approx.
Doors “B” 6x3 ft 6 in (1.83 x0.91 m) 6 in (152 mm).

Gear normally rigged with heavy net and light doors



on a typical, fairly modern, 70 ft (21 m) seinc net vesscl,
the other on a similar vessel converted for trawling. '

Particular referencc is made to the mcasurement of
warp load. Not only was this an essential measurement
for the purposes of the investigations but also the
cquipment used was the prototype of a warp loadmeter
system for use in commercial fishing.

THE VESSELS

Except for engine power and fishing gear, the vessels are
very similar in design. The details are given in tables |
and 2. The trials were carried out at a time of year when
fishing is usually good and the vesscls in continuous
operation.

INSTRUMENTATION
Trials instrumentation

The measured quantities are listed in table 3. All instru-
ments, with the exception of those for wind speed and
direction, had electrical outputs which were fed through
simple electrical balance and smoothing circuits, without

Fig 3. Instrumentcd portion of a special intermediate shaft

amplification into an 18-channel ultra-violet galvano-
meter recorder. All signuls were thus recorded continu-
ously and simultancously, and since the galvanometers
have a high frequency response, the cffects of ship
motion could be studied.

The instruments for the paramctcers shown in table 3

Fig 4. Intermediate shaft undergoing thrust calibration

Parameter
Propeller shaft torque

Propeller shaft thrust

Propeller shaft revolutions
Winch layshaft torque

Winch layshaft revolutions
Warp load (port and starboard)
Warp speed (port and starboard)
Pitch

Roll

Longitudinal acceleration
Lateral acceleration

Vertical acceleration }
Ship speed
Wind speed

Wind direction

TABLE 3. Mcasurement of parameters

Method of measurement
Strain gauges bonded to special hollow intermediate shaft. Supply and signal to gauge

bridges by silver slip rings and silver/graphite brushes. Shaft calibrated in torsion und
compression testing machines

Magnet and reed switch

Strain gauges bonded to shaft. Calibrated in torsion testing machine

Magnet and reed switch

Strain gauges on link supporting pulleys (see fig 9 and 11)

Scine netter: magnet and reed switch on coil drive )
Trawler: magnet and reed switch on fair-lcad pulley visually checked against warp marks

A 2-axis gyroscopc in the accommodation space

A 3-axis accclerometer, mounted below the winch

A Walker “Trident™ log. Calibrated on measured mile trials
An R. W, Munro anemometer

Burgee
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were calibrated before the beginning of the trials. The
rigs used in the calibration of the intermediate shafts for
thrust and torque are shown in fig 4 and 5 respectively.
With the exception of one or two commercially available
items, the equipment up to the recorder input was de-
signed, made and installed by the staff of the Industrial
Development Unit,

Flg 5. lmermm/lan' .\haft undergoing torque (a/lbl ation

The recording equipment aboard the Rosebloom is
shown in fig 6 and a typical section of trace record from
the galvanometer recorder appears in fig 7.

Warp loadmeters

It was hoped that these meters would prove to be as
useful as similar instruments fitted to distant-water stern

Fig 6. Recording equipment

| sec timing marks -

W\

P g0 /’”WNW o MWW’ V2

Winch shaft rpm (stationary)”

yations

T T A b

Fig 7. Section of recorder film during trials
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Instrumented swivel
fariead pulieys (A)

Fishing on port wde

\_ Fishing on storboord side
Fig 8. Layout of warps on seine netter

trawlers, in giving warning of fasteners, indicating
whether the gear is fishing properly, assisting the skipper
in setting his power in conditions ol strong tide, cte.

The basic test procedure was similar for both vessels.
It consists of mcasuring the reaction load on a pulley
which is positioned to cause a known change of direction
in the warp run. Provided the angle of wrap of the warp
round the pulley remains constant then the load on the
pulley is directly proportional to the tension in the warp.
whether it is moving or stationary.

Fig 9. Warp loadmeter on seine netter

The pulleys referred to were mounted on specially
designed brackets which were fitted with electrical
resistance strain gauges to measure the load. For the
trials, the signals from these gauges were fed into the
recorder as described above. For the prototype com-
mercial system, however, the signals were fed into
dial indicators commercially available in Great Britain.
These indicators, which are fed with the raw 24-volt ship’s
supply, consist of a voltage stabilizing unit, a DC
amplifier, and a millivoltmeter, giving a pointer readout of
load on a 3-in (76 mm) diameter scale. Fig 8 and 10
show the warp layouts and installation details on the
two vessels.

-

- \_4\\--
JES—— -
Instrumented "~

farleod pulleys

Fig 10. Layout of warps on trawler

(a) Seine net vessel, fig 9: The forward fairlead pulleys
(A on fig 8) were selected as the only suitable location
for a meter because fishing is carried out from either the
port or starboard side and they are the only pulleys
continuously in operation. On the standard Scottish
seine nct vessel these pulleys are mounted on a simple
carriage which is slid athwartships by one pulley dia-
meter when changing from port to starboard fishing.
Measurement of load on this existing arrangement was
discarded in favour of mounting the pulleys on a specially
designed swivel arm of the same radius. This arm was
fitted with the strain gauges. Since it is free to swivel, it
performs the same function with regard to warp align-
ment as did the sliding carriage.

Fig 11. Warp loadmeter on trawler

Fig 12a. Warp load indicators in wheelhouse of trawler
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(b) Trawler, fig 11: The winch shaft lies forc and aft,
and the fairleads on the starboard bulwark, over which
the warps pass at 90 angles, are ideally situated for the
measurement of load, using speccially designed strain
gauged brackets.

On both vessels calibration of the warp loadmeters was
carricd out in situ by fixing a warp over the pulleys in the
configuration which occurs in normal use and applying
known loads by a turnbuckle and spring balance (fig 12).

TRIALS PROCEDURE

Free running—measured mile trials

The measured mile at Kilmuir, near Inverness, is sheltered
by hills and at the time of both trials the sca was flat calm
with ncgligible wind. Particulars are:

Position: approx 57° 35" N, 4° 13’ W

Course: 025, 300 yds (275 m) offshore

Length: 6,093 ft (1,852 m)

Depth: 4 to 8 fm (8 to 16 m)

The procedure was to select an engine speed for each
run and allow about 5 min for engine conditions to
stabilize. The ship was then steadied on course about a
half to three-quarters of a mile (1 km) from the first
post and the recorder started. The time taken to cover
the measured distance was taken by stopwatch, and the
recorder trace record was marked at each post. The ship
was run for about three-quarters of a mile (1 km) past
the second post before switching off the recorder.

Wind speed and direction were read. In the trials of the
Opportune 1T the ship’s speed log was seen to be reading
high by about 12} per cent. The records taken on the
mile were used to provide a correction for the subsequent
trials. In the case of the Rosebloom the log was corrected
during the first few runs on the mile. The powers ranged
from full power down to about 15 per cent of maximum,
In the case of the Rosebloom one pair of runs was
included with the trawl down, primarily to check the
log at very low speed.

Free running performance —open sea

Throughout the subsequent trials in commercial fishing
conditions an attempt was made to ascertain, wherever
possible, the effect of weather, sea state, deep water etc.,
on the calm water measurcd mile performance. Usually
this was done by taking a complete set of readings at
regular intervals on journeys to and from thc fishing
grounds. In the case of the Opportune II an additional set
of readings was taken at reduced powers on one occasion
when maximum ship's speed had been reduced by bad
weather.

Fishing trials

Selection of grounds: For most of the skippers operating
in this area the selection of grounds is based largely on
experience of the likelihood of obtaining marketable
fish, taking into account knowledge of weather, time of
year, time of month, location of most profitable markets
and so on. The choice of the actual spot at which to

shoot the gear is governed partly by the fish finder, if
this is being used, but is very much influenced by the

location of hard ground and snags. This applies par-
ticularly to the seine net opcration using very light gear.
In recent years many of the more successful skippers
have been fishing increcasingly close to wrecks and hard
ground, locating these fcatures with great accuracy
using the Decca Navigator and continuously building up
fishing charts on that system. Mutual exchange of in-
formation on this aspect is common between skippers.

Fishing methods during trials:

(a) Seine net fishing: The dircction and speed of the
operation, the length of warp and the selection of port
or starboard fishing depend largely on wind and tide
direction relative to the ship and the type of gear used.
Bottom topography is also important in some cases. In
some situations, it is considered advisable to tow against
the tide but with it in others. The warp length paid out
varies considerably over the range of conditions and is
not necessarily a function of depth. The skipper of the
Opportune II has used from four to 15 coils (500 to
1,875 fm or 900 to 3,500 m) per side in a recent six-
month period.

The fishing cycle is as follows: Having decided from
which side of the vessel the tow is to be taken, the warp
on the opposite side is paid away from a dhan buoy at
about 20" from the desired line of tow, in the opposite
direction (“‘shooting the first leg”). When about 80 pecr
cent of this warp is paid out, the vessel turns sharply to
cross the line of tow at right anglcs. At the end of the
first warp, the net is paid out followed by 20 per cent of
the second warp (*‘shooting the second leg™). The vessel
then turns again to return to the buoy and pays out the
remainder of the second warp up to the dhan buoy
(“shooting the third leg”). The two frec ends are then
passed over the various fairleads, winch and coiler and
fishing commences.

On the Opportune 11 it is the usual practice 1o start
fishing with a short tow of about 5 to 10 min. The winch
is then started in first gear which is usually maintained
until the net starts to close although sccond and third
gear may be enaged in certain tide conditions. When the
net starts to closc and lift, fourth, fifth and somctimes
sixth gear are used to reduce non-profitable handling
time.

During the cntire operation the vessel moves very
slowly through thc water but thc ground speed, of
course, depends on the tide conditions. If a snag or
fastener is encountered during this operation, the action
taken depends on some sort of assessment of the type of
snag and the likelihood of loss of gear against loss of
catch so that

@ if thc snag appears to be a “soft” one, c.g. the
rope or trawl digging into mud, the skipper would
continue forward, possibly at increascd power, to
try to pull the net free. Or,

e if the gear appearcd to be caught fast hc would
stop hauling and retracc his path over the net in an
effort to save the net at the expense of the fish
already caught

The provision of an instrument to assist in making the
right decision in this situation is one of the main reasons
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for development of a warp loadmeter for this type of
vessel. The first scine net warp loadmeters, were built
by the Marine Laboratory in Abcrdeen and used on
FRV Mara but to specd commercial application the idea
was handed over to thc WFA industrial development
unit. (Dickson and Mowat, 1963.)

(b) Trawling: The gencral method of trawling on the
Rosebloom is virtually identical to sidc trawling on
larger vessels. Long spreading wires arc used (40 fm or
73 m) which are wound directly on to the winch barrels
when hauling, after the sweep wircs. The length of warp
paid out relative to the depth varies much more than is
the case on distant-water trawlers. It is general practice to
use as much warp as cxperience has shown can be towed
over a particular ground, up to 425 fm (850 m) carricd
on the winch. Warp length to depth ratios of up to 10 : 1
are not uncommon. The crew can turn round the fishing
gear from knocking-out to squaring-up in about 30 min
even with 425 fm (850 m) of warp and 40 fm (73 m)
spreading wircs and since fairly long tows arc usual (4
hours in normal fishing) there is a high ratio of fishing to
handling time.
Trials procedure: Both skippers were requested to carry
out normal fishing opcrations until sufficient records were
taken, the only interference with normal procedurc
being to request a variety of depths and bolttoms and
some deliberate fasteners or snags. Sometimes an entire
operation was recorded, but at other times the recorder
was run intermittently, although for several minutes at a
time. A code of event marks was used to indicatc
signicant events on the trace record and visual readings
of wind and weather were taken regularly.

On the Opportune II the bulk of the fishing trials was
done at about 58° 28’ N, 2° W and 58" 45’ N, 1.5° W
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Fig 13. Free-running power-speed characteristic. A Opportune 11
B Rosebloom

on 4th and 5th May 1965, with additional work in the
Moray Firth on 3rd and late 5th May. Table 4 gives
the fishing records list.

The skipper took the Rosebloom through the Pentland
Firth, fishing on two grounds, Stormy Bank (58° 55" N,
4° W) and The Noup (59° 23’ N, 3° 35" W). In addition to

TasLL 4. List of hauls—scine netter, Opportune 11

Ref. Date Time Cuils Approx.
No. May start Depth per Bottom catch Remarks
1965 shoot fm m side stones kg
H.1 3 0400 18/22 33/40 10 Sand 20 125
H.2 3 0615 58/60 106/110 10 Mud 30 190
H.3 3 0925 50 90 11 Sand/mud Broke port warp
H4 3 1020 55 100 11 Hard 40 22§ Several deliberate snags
H.5 3 1340 45/60 80/110 11 Sand/mud 20 125
H.6 4 1645 50 90 11 Mud 150 950
H.7 4 1750 55 100 11 Mud 350 2,220
H.8 4 1950 55 100 11 Mud 200 1,270
H9 5 0400 110/80 200/145 10 Hard — Snag steamed back
H.10 5 0600 100 180 10 Hard - Snag pulled clear
H.11 5 1750 20 36 8 Chain in place of net to
catch snag
Taser S. List of hauls trawler, Rosebloom

Ref. Date Time Warp Approx.
‘No.. July start Depth ~ length Bottom catch

: 1965 shoot fm m kg Net Doors
H.1 10 1530 S 9 Sand/stones — A A
H.2 11 0600 60 110 300 550 Sand 240 1,525 A A
H3 11 0900 60 110 250 460 Sand — A A
H.4 1 1530 86/98 160/180 425 780 Mud 160 1,025 B A
H.5 11 2050 85/95 155/175 425 780 - 240 1,525 B A
H.6 12 0135 90 165 Mud 320 2,030 B A
H.7 12 0630 100 180 425 780 Mud 240 1.525 B A
H.8 12 1030 100 180 425 780 Mud 160 1,015 B B
H9 12 1300 100 180 425 780 Mud 160 1,015 A B
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numerous records of normal fishing operations, the  where T (Ib)  : measurcd thrust

effect of towing at various propeller revolutions was V (ft/sec) : ship’s speed
investigated systematically on tow H7 of table 5 which N : propeller rpm
lists the various records taken. Q (ft/Ib) : shaft torque.

300,
TRIALS RESULTS |

Analysis work is still in hand on some of the trace
records taken during the trials, particularly on the
Rosebloom work. The results given here and the observa-
tions on them refer only to the data analysed to date.
Further information will be published by the White Fish
Authority in Technical Memoranda.
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Free running—measured mile trials results

The curves of propeller shaft power against ship specd
for both vessels arc shown in fig 13. Both scts of tests were
run under conditions of flat calm and the plotted points
are cach the mean of two runs, one in each dircction.
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The other relevant parameters including propeller thrust g ol B :
(Pt) are plotted against propeller rpm in fig 14 and 15 ol Foaer © o
for the Opportune 11 and Rosebloom, respectively. " i
Also on fig 14 and 15 an apparent propulsive cfficiency o 7
(n) has been plotted. Since there is no model or full-scale :e';'”'f L - §
data from which to obtain thrust deduction fractions or g';“_’ °

wake fractions, it is not possible to produce either the
propeller or propulsive cfficiencies as usually defined.
The apparent propulsive efficiency. therefore, has been
obtained by dividing the thrust horsepower

240 260 280 300 320 340 !gﬂ V VJ‘O Lbo
Shatt rpm

Fig 15. Rosebloom: Free-running power characteristic

TV . .
13 Free running—open sea trials results
o As mentioned earlier, a set of rcadings was taken al
by the propeller shaft power varying powers on Opportune 11, in weather Beaufor
27 NQ Number 5 wind force and with a sea state producing
33.000 angles of pitch and roll up to the order of | 3" and | 10
respectively. The power versus speed curve for that
60 ) condition is shown (fig 16) and the other relevant
w o parameters arc plotted against propeller rpm (fig 17).
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The other open sea tests consisted of taking a sct of
readings at nominal full power setting in as wide a
variety of weathers as possible. Because of the erratic
nature of the ship motion it is difficult, however, to settle
on a reliable criterion when quoting angles of pitch and
roll for any given condition. On these particular records
it was obscrved that the sccond largest amplitude usually
recurred frequently on any given occasion and this value
has, therefore, been quoted throughout this paper. When
time permits, a more detailed analysis will be carried out.
Also. engine rpm was not set precisely at the same
value on each occasion so that to reduce scatter from
that cause all powers and thrusts have been corrected
to the nominal maximum 313 rpm. The results of these
particular tests are listed in table 6. Each of the tabulated
values is the average value over a long record except
for the ship motion figures.

Fishing trials results

Seine net vessel: Fig 18 and 19 give the results of the
analysis of one complete cycle, No. HI, in which,
during the haul, all six gear ratios were used in the winch
drive although this would not necessarily occur in
practice. Fig 19 gives the information relating to the
winch and the warps and fig 18 gives the ship and pro-

TasiLe 6 Effect of ship motion, Opporrune 11 free running

Ship pitch angle Prop torque SHP Prop thrust Ship speed Thrust
- degree Ib/f1 kg/m ' 1h kg knots hp
0 2,520 349 i50 3.250 1,470 i: :: :
1 2,520 349 150 3,250 1,470 R .S
1.5 2,470 342 148 3,550 1,620 :; gg 8
2.5 2,520 349 150 3,600 1,640 . .
3 2,570 355 154 3,620 1,650 8.06 99.6
4.5 2,600 360 155 3,700 1,700 7.85 90.0
7.5 2,620 362 156 3,700 1,700 7.8 89.6
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TABLE 7. SHP and warp powers related to catch, Opportune 11

Approx. ’
Ref. catch Depth l;iwlez:f
stones kg fm m F'{
H.9 — 100 185 1
2
5
H.1 20 125 20 36 1
2
3
4
S
6
H.6 150 950 50 90 é
5
H.7 350 2,220 55 100 1
2
5

warp ioaad
SHP Port P Starboard Total warp
cwt kg cwt kg 4 P

5.8 12.1 615 8.0 410 5.45
473 9.6 490 9.4 480 5.45
473 9.6 490 9.4 480 70
473 10,6 540 9.4 480 7.35
26.8 4.55 230 6.1 310 102
26.8 6.6 335 33 165 101
45 9.2 465 8.7 440 4.95
47.1 8.67 440 8.5 430 485
48 8.98 455 8.7 440 5.9
45.5 8.28 420 8.15 415 771
40 8.05 410 8.25 420 153
32 7.53 380 711 360 15
15.25 44 225 5.1 260 10.75
532 10.6 540 103 525 6.0
537 1.1 565 103 525 7.5
537 9.6 490 9.5 485 6.65
26.4 9.1 460 8.5 430 16.85
29.0 9.6 490 8.0 410 17.5
542 9.6 490 10.3 525 275
53 9.6 490 103 525 7.75
53 9.6 490 10.3 525 6.82
514 9.1 460 9.5 485 6.4
36.4 9.6 490 9.8 500 20.1
354 9.6 490 9.0 455 197

peller parameters. Although the trace record was ana-
lysed at 30-sec intervals the results have been averaged
over several minutes for plotting, except where sudden
changes occur. Warp horsepower (fig 19) is the total
output winch power obtained from the product of the
two warp loads and their linear speed. The winch
efficiency is this warp power divided by the input power
to the winch.,

Table 7 summarizes some of the hauling characteristics
on four hauls on which both size of catch and depth
varied considerably. Some typical cffects of ship motion
are shown in table 8, in which the pitch and roll valucs
are given.

Figures 20 and 21 show the time history of catching a
snag. In the first case, fig 20, the first action taken was to
de-clutch the winch, then when the warp tension was
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TABLE 8. Haul H6—effect of ship motion on loads during haul, Opportune II

Port warp tension

Winch shaft torque

Propeller shaft torque

Propeller thrust

. Pitch  Roll .
Condition 4 deg -+ deg Mean Oscil + Mean Oscil + Mecan Oseil +- Mean Oscil 4+
cwt kg ewt kg Ibft kg/m Ibjft kg/m Ib/ft kg/m Ibift ke/m b kg b kg
Start haul 1st gear 4 11 11 560 1 50 1,500 207 240P 332 2,540 1,150 420 P 190
End l;xaul 1st gear 2 11 10 510 .75 38 1,460 202 150 P 20.7 2,540 1,150 250 P 115
Haul!ng 2nd gear 2 17 9.5 485 75 38 175 24.2 22 3.04 1,460 202 180P 249 2,540 1,150 340 P 115
Hauling 5th gear . 2 10 9 455 2 100 510 70.5 150P 20.7
Towing, net surfacing 4 2 4 205 1R 50 1,250 173 150P 20.7 2,540 1,150 170P 75
Towing, nct surfacing 4 8 10 510 10R 510 1,250 173 150 P 20.7 2,540 1,150 170 P 75
201 _“_._\/Porl s
/ ....\\' Warp Loads B \ Warp Loads
Jpp— ’ ‘,; “ Cwt . ‘ Cwt
104 — . - Std w-‘\__‘,.- -*-: 10 B P
— :'.\.. R
o . s -
250 /"» ’”% .
L - e T ~. X Prop. Thrust
R Wineh Torque
200 A — To zero I b feet 30¢0 i \‘\\ // T lE_
Winch 1500 - o
150 ::-tlulth-d
3000 1 Zotir—_ - - Prop Torque
I Prop Thrust . / - RIS
T T l ' 1500 :
2300 o '
-
250 - Prop Revs.
. — —— Per Min
200 — .
13500 e
— o Prop Shofl 150 +-
Torque b
2 -
1000 Ship's Speed
Engine Knots
Reversed e
1
10 -
Ships Speed . ~
\\\ Knots (;_— z:: :.:: 8 % 100 1210 —:o
Time - sec
0- ;—’_‘ ;;' o :o "o a0 Fig 21. Opportune 11. Haul H11 (towing) response to snag. Skipper

Time - Sec

Fig 20. Opportune II. Haul 1Y response to snag. Skipper de-
clutches winch, then reverses engine

seen to remain high the cngine was reversed and the
ship turned towards the net in order to free it. In the
second case, fig 21, the skipper decided to tow on, at
slightly reduced power until the ropes pulled clear, as
can be scen from the rapid reduction in load.

Fishing trials—trawler: The performance characteristics
of this vessel, when towing Trawl B in 100 fm (180 m)
arc shown in fig 22. The power versus speed curve for
this condition is shown in fig 23. Figures 24 and 25
show a typical fishing sequence.

DISCUSSION AND OBSERVATIONS

On free running trials

The speed power curves for both vessels show the
characteristically steep slope near maximum speed and
indicate that marked fuel economy could be achieved by
reducing cruising power whenever possible. For example,
continuous operatnon of the Opportune II at } knot less
than her maximum would reduce the fuel consumption
when running free by about 20 per cent. Undoubtedly
there is a psychological aspect in desiring maximum

reduces power slightly, continues towing

"
-
w
S

cwt

w
~
~
-

IS
-
Appcreat Prop E4fy

-~

>
~
ry

Wwars Lloo¢d

>

Te-z

36

280

Fig 22. Rosebloom. Fishing trials 12th July, 1965.

[95°

gro't
prov®™

320 0
Propelier rpm

300

characteristic. Haul H7

4000

' 1800

-
o
S
S
crzie 3

13200

'
+ 2800

Srety e

12400

16

~
-
Sr.cy Sgeed Frcis

i2s

- R X
160

Towing power



speed and there must be occasions when the last  knot
will be a considerable advantage but a detailed study of
the pattern of fishing over a year should show if and
when this expensive speed is justified. This applies even
more to the Rosebloom, with a more powerful engine for
trawling, where the highest } knot costs 24 per cent of the
fuel consumption.

Both propellers appcar to be slightly mismatched with
respect to the engines installed. On the Opportune II the
propeller pitch is slightly low in that the engine does not
develop its full rated power until its revolutions are 4 per
cent above the nominal maximum. On the Rosebloom,
the propeller pitch is slightly coarse since the engine is
on limits 14 per cent below the maximum nominal rpm
at about 92 per cent maximum rated power. Again a
detailed study will indicate the economic significance of
these findings.
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Fig 23. Rosebloom. Haul H7 towing power— speed characteristic

Table 6 shows the effect, on full power performance, of
the various weather conditions encountered during the
course of the trials. Even in quite moderate weather
conditions, there is a speed loss of 0.5 knot, about 6 per
cent compared with the measured mile conditions. There
is an associated increase in thrust developed by about
16 per cent. These figures will vary considerably in
different combinations of wind force and direction, sea
state etc., and at this stage these results can only be
regarded as typical of the orders of magnitude involved.

On fishing trials results

Seine net vessel: The powers, cfficiencies etc. quoted
(fig 18 and 19) may be regarded as typical for this class of
vessel. Worth noting is the very low apparent propulsive
efficiency during the tow, of the order of 0.15.

The results given in Table 7 show that size of catch has
little or no effect upon the warp loads for most of the

haul, in first and second gears, but when the net begins
to close and higher gears are engaged the power is
significantly higher with the larger catch, and the warp
loads do not decrcase as they do when the catch is small.
20 hp was recorded with a catch of 5,000 Ib (2.300 kg)
and this could presumably be higher with much larger
catches which are not unknown. This table also shows
that the depth has little effect on warp loads and power
requirements during the haul.

These and the other records show that the mean loads
arc little affected by variations in the type of bottom,
sand, mud, stones etc.
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The weather throughout the trials varied from Beau-
fort No. 2 to 5 with ship motions up to -| 10" pitch and
+ 20" roll. The fishing records show no significant
change in mean load or power due to weather alone.
However the oscillatory loads are affected by ship
motions and the results for record H6, summarized in
table 8, are typical. These results show that, as the net
is hauled in, the fluctuating load in the warps increases,
becoming increasingly affected by ship roll as the warps
shorten, and fluctuating warp tension can equal the mean
value (i.e. 0.5 tons_| 0.5 tons).

The records shown in fig 20 and 21 are typical of a
number of records taken when a snag was encountered.
These records and the skipper’s reaction at the time show
that a snag is first noticed by the skipper primarily as a
difference in the appearance and feel of the warps. The
time between actually catching a snag and it becoming
apparent to the skipper was generally of the order of
30 sec, by which time the load in the snagged warp
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can have risen three or four times the value previous to
the snag developing. One of the potential benefits of a
visual warp loadmeter is to give a much more rapid
warning of snags, particularly to less cxperienced skippers
than that of the Opportune II. Figures 20 and 21 also
illustrate the skipper’s dilemma when faced with a snag.
To steam back (fig 20) may lead to 2} 1o 3 hr loss of
fishing time while to proceed (fig 21) may cause con-
siderable gear damage, cven complete loss. The visual
loadmeter should assist considerably in making the
correct decision in this situation.
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On trawler trials: The analysis of the various hauls,
taken in a varicty of conditions, is still in hand. Some
comments can be madc, however, on the sct of readings
taken at various propeller rpm at 100 fm (180 m). In
these trials, which are summarized in fig 22 and 23. the
maximum shaft power developed was 273 hp uat 365
rpm, probably because with this particular propeller
and this trawl the engine was on torque limits at that
power and speed. It is however doubtful if more power
could be of any advantage in these conditions, since cven
with the 3.7 knots, 273 hp, 365 rpm, the skipper felt
that there was a tendency for this gear to lift which
tends to be confirmed by a reduction in warp tension
(fig 22).

Using this particular trawl, the benefits of having
installed the larger engine are seen in fig 23 where the

increase from 150 hp to 250 hp gives towing speed
increase from 21 to 3} knots. The remaining 75 hp is not
usable when towing this gear in 100 fm (180 m) for the
reasons given above, but further study of the remaining
fishing records is necessary before this conclusion can be
applied generally.

Figures 24 and 25 show the powers, speeds, etc.
associated with shooting and hauling, and may be taken
as typical values but further analysis is in hand to show
the range of values involved.

DIRECT INDICATING WARP LLOADMETERS

During both sets of trials the warp load signals were
fed into the recorder for most of the time and only
switched to the dial instruments on a few occasions.
Both installations were left for assessment by the skippers
over a long period of commercial fishing. To date, it has
only been possible to obtain a progress report from the
Opportune 11. The skipper reported favourably on the
system and, in particular, uses the meters (a) to deter-
mine whether or not to tow the gear clear of a snag,
using 1.5 tons as a maximum safe load and, (b) to sct
towing power and speed in a tideway. On coming to a
new ground the loadmeters are studied carefully to
obtain the usual 0.4 to 0.5 tons per side, until the skipper
is familiar with the run of the tide. The system is covered
by UK Provisional Patent Application.

FUTURE ACTION

The information summarized in this paper will be used
as basic data for a programme of design and development
work on the types of inshore vessel concerned. In
particular the following items arc in hand or under
consideration:

(1) Development of a hydrostatic drive for seinc net
winches. A drive of this type, not geared to the
propeller shaft, could show operational advantages
and the information obtained in these trials has
allowed an accurate specification to be drawn up
for load, power and characteristics.

(2) Design work on optimum propulsion machinery
characteristics for these vessels. With an accurate
knowledge of the requirements, it is possible to
make a comparative assessment of various types of
propellers, including CP propellers, to try to achieve
an optimum in terms of capital and running costs.

(3) Techno-cconomic studies in general, of which
item (2) 1s @ major part.

(4) Consideration of possible improvement in hull
form.
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Technical Survey of Traditional

Small Fishing Vessels

by N. Yokoyama, T. Tsuchiya, T. Kobayashi

and Y. Kanayama

Etude technique des petits bateaux de péche traditionnels

Etude technique détaillée des petits bateaux de péche japonais
utilisés sur tout le littoral, s’attachant particulitrement a leur
bonne tenuc A la mer ¢t 3 la simplicité dc leur construction. L'emploi
de sections polygonales et d¢ bouchains vifs, outre qu’il simplific la
construction et réduit les travaux d'entreticn a terre, augmente
parfois aussi le rendement des opérations de péche.

ODEL resistance and structural testing of

traditional Japancsc small fishing vesscls were

presentcd at the Second FAO World Fishing
Boat Congress; now, investigations are introduced con-
cerning the sea-keeping performance in waves and
methods of construction. In the distant past thc empirical
design provided safety and easy maintenance which was
essential to the fishermen, and they could rcach the coast
of China crossing 500 miles of the East China Sea. Their
practicability is proved because, even today, nearly
400,000 fishing vesscls smaller than 20 GT are, without
exception, of the Japanese traditional type (fig 1). Low
building and maintenance costs arc advantages of this
type of fishing vessel, and therefore such a design may be
a good guide to those intending to set up small coastal
fisheries with limited capital in developing countries.

Fig 1. Traditional type Japanese fishing vessel

Beach landing can be easily performed with assistance
of housewives from neighbouring families even for craft
up to 50 ft (15.3 m). Boats of 30 ft (9.2 m) may be handled
alone by the aged or a married couple. Nowadays,

Andlisis técnico de las peguefias embarcaciones pesqueras tradi-
cionales

Son técnicamente estudiadas en sus detalles las pcqueiias embarca-
ciones que mds se ven en todas las costas juponcesas, especialmente
en lo que se reficre a sus favorables condiciones marineras y
sencilla construccion. Sus sccciones poligonales y la robustez de su
doble arista no solo simplifican la construccion y reducen la
manutencion en tierra, sino que a veces favorecen lus opcraciones
dc la pesca.

outboard motors or small diesel engines are utilized and
also the beach landing winch, formerly manually
operated, has been mechanized by drum and small motor.
The device for lifting the propeller and rudder and the
wide flat bottom of the keel keep the boat stablc whilst
being slid on either sandy or pebble beaches. Wooden
slats are sometimes used as a slipway for heavier boats
larger than 30 ft (9.2 m) on soft sandy beaches (fig 2).

Fig 2. Stern detail of Japanese fishing vessel

Although the angular shape of the hull might appear
to give bad sea-keeping properties the empirical design
methods have reasonably avoided the dangerous reso-
nant conditions better than the conventional round-
bilge type when subjected to tests in waves. The longi-
tudinal distribution of section shape and area controls
the valuc of the longitudinal GM and the inertia co-
efficient, including the entrained water mass, and gives a
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moderate longitudinal motion with the encountering
wave, cven in the worst synchronized conditions at low
speeds. The angular shape of the hull and the deep
rudder tend to damp thc motion in waves, and is one
of the most important factors in producing favourable
seakindliness.

The same is true of the safcty margin in the syn-
chronous rolling conditions, and it is possible to main-
tain an ample righting potential in specific weather
conditions by good dcsign. The hard chine tends to
damp the roll in resonant conditions and, becausc of
the small transverse GM, there is little possibility of
resonance in short-crested waves just off-shore.

The reserve of buoyancy should be obtained by
providing sufficient freeboard to overcome the worst
conditions.

The long and narrow rudder compensates for the low
lateral resistance of the shallow keel, thus reducing the
tendency to transverse drift in cross seas and wind.

According to statistics, a large proportion of sea
casualties arc caused by incorrect steering and misuse
of engines. The safety margin should be high for all
circumstances and engine reliability is very important.

The various propertics ol good ship performance
mentioned above can be obtained comparatively casily
for round-bilge FEuropean vessels. But special care and
sound experience are required io obtain these properties
and approach the ideal of good pertformance for the
traditional Japancsc type of boat.

In the design, certainn longitudinal and transverse
members arc deleted. This saves lubour during construc-
ton but, as all loads must be carried by the shell plating,
good techniques are required for constructing the hull
skin. Many types of soft wood may be used, according
to availability: and with good maintenance, especially
of the seams of shell plates and bottom knees, an average
boat’s life should exceed 20 years.

The price obviously varics according to cost of
materials and labour, Recently, the local labour cost
variation has become small, but material costs vary
immensely depending on the type and quality of the
wood, and it has become difficult to obtain timber of
large dimensions with natural curvature. The hull prices,
from statistical data of 1963, Ministry of Agriculture
and Forestry, are shown in table 1.

The total number of fishing boats less than 20 GT in
1963 was 391,545, of which only 179,409 were mecha-
nized. The mean tonnage of the unpowered boat was
0.81 GT and that of the powered 1.79 GT. The mean
engine power was 7.88 hp. The gencral trend between
1953 and 1963 may be seen {rom fig 3, which shows an

No. | GT HP
0.3, - 0313
X0, xlo'_?! x10"

.28 {12
.
.26 11
02 !
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: 22—109
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0! -20:08
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1953 54 55 56 57 58 59 60 6l 62 63

@ @ o Number of unpowered boots
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Number of powered boats

Gross tonnage of powered boats
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Fig 3. Statistical data of Japanese fishing boats under 20 GT

Horse power of engines

increase in powered vessels of 64 per cent and a decrease
in unpowered of 32 per cent.

RESISTANCE AND PROPULSIVE
CHARACTERISTICS

Resistance characteristics

The Japanese traditional chine boat can be designed
to give the same resistance characteristics in calm water
as European round-bilged vesscls. Some test results of
thiee Japanese and three European boats are compared
in fig 4; the frictional resistance was derived from the
Schoenherr line. The small Japancse traditional boat
M-7. 26 ft (7.9 m) for general fishing, has excellent
results up to Froude Number, Fn = 040 (6.4 knots),
whereas the M-8, 36 {t (11.0 m) pole-fishing boat is good
up to Fn = 0.35 (6.3 knots)

M-57, 52 {1 (15.9 m) purse seiner (fig 2) has a higher
resistance  over its entire speed range, cven below
Fn=0.30 (6.8 knots). The fish hold occupies a large part
of the boat and the low and flat bottom is nccessary for
daily launching at surf side.

M-11, 72 ft (22.0 m) trawler, and M-13, 61 {t (18.7 m)
purse seiner, have a round and full hull form and their
practical speed should be lower than Fn=0.30 (about
8 knots). M-61, 47 ft (14.35 m) trawler, has fine lines
(Cp=0.582) and shows an excellent performance over all
the speed range.

‘T'ABLE 1. Cost of hull of traditional Japanese fishing vessecls

3¢T7 5GT 10 GT 20 GT

Quality of Materials £ (8) £ (8 £ £)] £ ($)
High 480 (1.340) 875 (2,450) 1,750 (4,900) 4,100 (11,500)
Low 275 (770) 500 (1,400) 1,150 (3,220) 2,500 (7,000)
Note: Hard wood - Quercus glandulifera, zelkova, camphor

Medium —Cherry, Japanese cedar

Soft wood —Pine, Japanese Judas . .

GT .. 0.55 L.BD in metric unit (19.4 LBD in ft unit)

The hull price includes the complete vessel and gear, except for the clectrical equipment,
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Fig 5. M-7 self propulsion test results

Generally the trim and draft affect the resistance of the
chine form, especially in the lower speed range, Fn=0.25,
whereas at higher speeds above Fn=0.30 the longitudinal
volume distribution has more eflect on the resistance
of both types, chine form and round bottom form, than
the sectional shape. This may be proved by the results of
M-57 (chine, Cp=0.710) and M-13 (rounded, Cp =0.681).
In the initial design stage, therefore, the trim of the draft

should be decided considering chine and sectional area
curve. For small boats the hydrodynamic flow velocity
is so high that the flow along the hull may separate from
the angular edge and the cffect of volume may become
much higher than the eddy-making resistance caused by
the polygonal section-shape.
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Calm water propulsive characteristics

In spite of the good resistance characteristics, the dis-
advantage of the Japancse boat lies in the low propulsive
characteristics. These arc difficult to improve because
stern construction is not easy to simplify further than the
existing transom. The propulsive factors of M-7, 26 ft
(7.9 m) are given for tests with a 2-m model (fig 5). The
wake fraction, w, is quitc small and disadvantageously
decreased from 0.1 to 0 or ncgative depending on the
increase in speed, Fn=0.2 to 0.4. On the other hand the
relative rotative cfficiency, n,. of the propeller rises from
0.7 1o 0.8 with the speed but is much lower when com-
parcd with ordinary ships. The thrust deduction factor, t,
is rather small, possibly because of the suction effect at
the submerged transom but in the higher range {rom
Fn=0.25 to 0.4, it rises up (o the normal value of 0.2.
The hull efliciency results from w, and t, and so remains
in the order of 0.8 and the resultant propulsive coeflicient
My =DPe/Pd is between 0.3 to 0.4 depending on the speed.

Effect of propeller position

Since the stream flow line cannot follow around the an-
gular square stern, and the flat bottom gives low w value,
the Japanesc traditional boats must have an excessive
thrust deduction.

When a propeller is put parallel to the flow, separated
from the transom cdge. and its centre immersed at
least to its radius, the hull efliciency should become
100 per cent, but in practice the loss due to an increasce
of the thrust deduction fraction t will always cxceed the
small gain of w,. This presumption was made quanti-
tatively evident in tests in fair conditions, namely, with
the propellers raked at 7", 12° and 17" to the standard WL,
plus less immersion at 12" of rake. as illustrated in fig 6.
The result shows that L-12 deep immersion has the best

hull efliciency above 9 knots followed by 1.-12, L-17, L-7
respectively, where L-12 may be aflected by the influence
of the rake. The ncgative wake has been derived from the
potential flow along the hull surface and the deep im-
mersion of propeller gives a hull efliciency over 90 per cent,

— e T R S
Te— .APANESE TYPE |
- ame M-7 JINSUI-MARU 4 H
. EUROPEAN TYPE I \" i
_—— M-Bl!NIGATA*MARU - |
25— !
i I
i
|
i
20 - : 1
Lw/Lppx§ /Lw |
26 .
52 A3 x2S
: ;
15
1
10
|
05
J.@Mﬁ:,?
I
°5 a5 10 i5 Z0

e Te/Te

Fig 8. Comparison of pitching amplitude between Japanese
and European tvpes
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but a deeper draft at the stern is not advantageous
both to t and w,.

The propeller lift is a typical device of the Japanese
traditional boat, and the fishermen often usc it when they
navigate in shallow water, run over fish nets, or land their
boat on a beach. A test was planned to clarify the effect
of the propeller position, relative to the stern profile, on
the factors of w, and t. There are optimum values for
the rake and the distance from the hull in the test, but in
practice the fishermen opcrate the elevator quite freely
according to the water depth.

Longitudinal motion in waves

Essential factors for the longitudinal motion arc natural
period of free pitching, length of maximum synchronous
wave, and damping characteristics at resonance. A boat
of long free period encounters the significant synchronous
wave in the low speed range, which will seldom happen.
M-7, 6.5 ft (1.98 m) chinc model, had an experimental
natural period of 0.945 sec, and M-61, 5 ft (1.52 m)
rounded model corresponding to the 6.5 ft (1.98 m)
model, of 0.804 sec. Generally the strong damping of the
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motions makes the measurement of the period so
difficult that its accuracy might not be fully reliable.
Assuming Kyy=L/4, the free period is represented by
2 nKy/4/gGM, where Ky includes the added mass of
water and depends on the form and speed, the value
GM, depends on the form of water plane and the height
of G. M-7 has a fine forc body and wide transom stern,
and the BM, for the model is 6.11 ft (1.85 m). M-61 is a
normal boat having BM,; =7.61 ft (2.18 m). The added
mass of water will increasec more for M-7 than for M-61
when the flow separates from the chine and transom at
high speed. These characteristics cause the difference in
the free period.

The wave length having maximum synchronous force
on the ship’s motion is decided by the pitching force
distribution along the surface, which mainly depends on
the volume distribution. M-7 is excited by rather a short
wave, since the buoyancy is increased at the stern, and
the resonant speed for a short wave is low. The test with
M-7 and M-61 were not conducted at the maximum
synchronous conditions, but it can be seen from the
result (fig 7) that the resonant speed for M-7 is about
Fn=0.1 and that of M-61 above Fn=0.25. Since the
usual running speed is around Fn~=0.3, M-7 will be the
morc comfortable in waves.

When a boat meets the synchronou. condition, the
motion depends upon the damy.'ng effcet of the hull form.,
At a first glance, the flat chine form scems to have a
longer synchronous motion in the mazimum exciting
condition, but the result in fig 8 is contrary (o expecta-
tions, although further study should be made on this
subject, as well as the relationship between dynamical
exciting and damping.

M-7 has so fine a fore body and so full a stern that the
resultant motion of pitching and hcaving may bring the
virtual centre of pitching rather aft. The combined effect
of acceleration of pitching and heaving at the bow is
smaller for M-7 than M-61 (fig 9). Such a result comes
from the phase difference between them, where the
heave of M-7 is in advance of its pitch, but on the other
hand the pitch of M-61 is only a little in advance of its
heave.

Power increase in waves

To maintain the samc speed in waves as in calm waler,
the power should be increased and the more violent the
motion the morc power is required. Sclf-propulsion in
rough water tests were run with M-7 (fig 10) but the
M-61 model was too small to fit the dynamometer and
so the model was towed in the same waves. Table 2 is the
ratio of the increase of SHP to that of EHP, assuming

propulsive coeflicients arc the same for both models.
The trend is similar to that of the pitching amplitude, and
M-7 is a little better than M-61 above Fn=0.26.

TapLL 2. ASHP/SHP of M-7/ / KFHP/EHP of M-61

Wave Fn-0.26 0.30 0.34 0.38
0.875L 0.902 0.675 0.773 1.300
1.125 L 0.986 0.705 0.697 0.925
1.375 1. 0.880 0.735 0.772 0.870

ROLLING AND STABILITY
Rolling

It is very important to design fishing boats which do not
roll excessively during the fishing operation. In order to
damp the rolling, bilge kecls are usually fitted to the
hull but most small Japanesc fishing boats have hard
chines at the bilge instead. The effect of the chines
should be clarified by using Bertin's extinction co-
efficient N, for roll damping which is used in the example
below.
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Fig 11. N vatues of boats having typical hull form

TaBLE 3. Principal dimensions of boats A to F (fig 11)

Mark Lpp B

St (m) St (m)
A 26.2 8.00 6.77 2.06
B 29.5 9.00 6.56  2.00
C 80.01 24.42 18.05  5.50
D 68.50  20.88 1440  4.40
E 9520  29.00 1770 5.40
F 78.20  23.80 17.65 5.39

D Length of bilge Length of chine
N (m) keel
2.82 0.86 nonc through Lpp
2.95 0.90 none about § Lpp
8.10 2.47 none about § Lpp
7.05 2.15 none none
8.86 2.70 about ¥ Lpp (steel) none
8.50 2.59 about ¥ Lpp (wood) nonc
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(1) N coefficient: The values of extinction coeflicient
measured for many actual boats operating under load
conditions are shown in fig 11. Their principal dimensions
are shown in table 3. The lines plan of “A™ marked in
fig 11 are shown in fig 23. Fig 11 shows clearly that the N
valuc of A is the largest, with the exception of E. This
indicates that the damping action of the hull form having
hard chines throughout its length is greater than those
having partial or no chines. The damping action of A is
rather comparable with that of E which has sharp-edged
bilge keels made of steel. The actual effect of these N
values is shown as follows:

(2) Comparison with round-bottom boats: When a
boat rolls synchronously on a regular beam swell having
the maximum wave slope v, (degrec), the maximum
rolling angle is calculated by:

Pm= N wyv,/2N (degree) N
where y is effective wave slope coeflicient.
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Fig 12. Relation of synchronous rolling angle ¢, maximum
wave slope vy, and extinction coefficient N

If v value is assumed 0.70, ¢,, values are calculated by
(1) and shown in fig 12 as the function of v, and N. If
vm=>5.0" is assumed, the synchronous rolling angle of
boat A which has hard chine throughout its length is ¢,
(boat A)=16.5" in fig 12 by using its N, ;4.5.5=0.020*
in fig 9. In the same waves, the synchronous rolling angle
of boat D which is round-bottom hull form without
bilge keel ¢ wonr >30" is found by using its
N, -30-==0.006 (assumed). The reason for comparing
A with D is that most of the Japanesc wooden round-
bottom boats do not have large effective bilge keels

* = approximatcly equal to.

because of the fear that the watertightness of the shell
plank around such a keel might easily be broken by
accidents.

TaBLE 4. Comparison of boats A and D

Maximum circular

Boat  Maximum circular velocity acceloration
A 2.0 ft/sec (61 cm/sec) 4.2 {t/sec* (128 cm/sec?)
D =3,6 ft/sec ( =~110 cm/sec) »7.6 ft/sec? (=230 cm/sec?)

Note: 1. wave period, Tw: 3.0 sec (—Ts when synchronized)
wave length, A: 46 ft (14 m)
maximum wave slope, v : 5.0"
maximum wave height, Hy: 1.3 ft (39 cm)
Hy/A: 1/36

2. Limit valuc of unbearable acceleration
by Kempf 1.97 ft/sec? (60 cm/sec*)
Inoue 3.93 ft/sec* (120 cm/scc?)
Kawashima 6.55 ft/sec? (200 ¢cm/sec®)

3. Maximum circular velocity at the deck edge

. B 2n ) ) .
sy Buax Ts (where @, radian)

Maximum circular acceleration at the deck edge

2
—1; B (%:) (where @y - radian)

Under such rolling conditions, the circular maximum
velocity and acceleration at the deck edge of each boat
is shown in table 4. (Assuming the breadth B=2.0 m and
free rolling period T,==3.0 sec). The diflercnce in the
results are thought to be significant from the fishing
efficiency viewpoint in rough scas. In Japan, some pole-
fishing boats arc designed empirically to make them as
close to the permissible lower limit of stability with lower
KG/D value and hard chined hull form. This is rcason-
ablc because they have longer rolling period. T, smaller
effective wave slope cocfficient, y, and higher extinction
coeflicient, N, and so have a tendency to roll more slowly
and to smaller angles.

In Japan, there is a small number of round-bottom
wooden fishing boats having wooden bilge keels, but
their N values are much smaller than those that have
sharp-edged bilge keels made of steel (fig 11). This is
because the keel depth is rather small and the edge not
usually sharpened. On the other hand, the sharp-
edged chines of vee-shaped boats are thought to be
quite effective to damp the rolling.

(3) Fishing platform: Most of the Japanese small
fishing boats have fishing platforms outside of both
deck edges, as shown in fig 22, 23 and 24. Thesc parts are
actually not watertight and thercfore do not affect GZ
curves in a rough sca. They are known, however,
empirically to be quite useful in damping rolling,
although systematical analysis of this has not bcen
performed.

Stability

There is no basic criterion to judge the stability of small
fishing boats in rough seas and therefore, in order to
compare it, the theory of C value (Yamagata, 1959) now
being used in Japan for passenger ships has been used
for the small fishing boats.
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Dw heeling moment lever carried by steady wind
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Fig 3. Explanatory diagram of C cocfficient

(1) Wind and waves: When boat A heels by ¢, degrees
to the lce side under steady beam wind. the boat rolls
around ¢, and rolls to the maximum rolling angle ¢,
(fig 13) on the weather side under synchronous rolling.
If a gust blows suddenly from the same direction, the
boat rolls much further to the heeling angle ¢, on the
lee side, where arca K'G'T'=arca K'C’'A as shown. The
heeling moment lever of the gust around Japan is nearly
1.5 times of the steady wind. Therefore, i arca K'G'F -
a and K'C’'A=b arc measured on the diagram, and
b/az 1, the boat is considered to be safe.
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Fig 14. Comparison of GZ curves of Vee- and round-bottom
boat
Transom

gl

If the stability of a vee-shaped boat is compared with
that of a round-bottom bout having the same GZ curve,
the former is safer, as N value of the vee-shaped boat is
larger. and therefore ¢, of the former is smaller.

(2) Strong wind or deck water: It is evident that the
boat having a larger GZ maximum value is safer when
the boat receives only a constant heeling moment caused
by. say. a strong wind or deck water. GZ curves ure
compared between vee-shaped and round-bottom boats
of equal displacement (fig 14). In this comparison the
latter’s bilge is amended into round form from the
former’s lines drawing by using a radius= B4, and GM
and frecboard are accordingly moditfied. The comparison
indicates that the vee-shaped boat is less dangerous than
the round-bottom boat under steady heeling moment.

CONSTRUCTION

The construction methods employed in the building of
traditional Japanese boats are of great interest because
they are simple and cheap.

Building proccedure

(1) Keel plank: At first, the wide keel plank is set on the
Keel block (lig 15). Sometimes it is built with two timbers,
depending on the size of the boat. one fore and another
aft.

(2) Aft keel (fig 15): The aft keel is fixed to the main
keel by a scarf joint with a wooden wedge and no nails
(lig 16). The wedge is necessary for watertightness. 1 a
keel consists of timber, it is bent a little upward at this
point.

(3) Stem and transom (fig 17, 18): The stem is attached
to the fore end of the main keel mainly by a scarf joint
with a wooden wedge and no nails. The transom is
fitted to the aft end of the aft keel with nails.

(4) Bottom planks (fig 15): Built up and shaped bottom
planks which are devcloped on the ground, are fixed to the
keel plank. stem and transom by nails simultancously and
symmetrically in order not to twist the hull. Then the

Inner _stem

%h__’——-"_, . . — —/// —‘7
l\ - Bottom _plank
_—
Side plank

Fig 15. Keel and shell expansion
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rise of floor is scttled at several fixed positions and upper
edges of the bottom plank are smoothed symmetrically.

(5) Floor timber (fig 19): Built up and shaped floor
timbers are fixed in set positions to the bottom planks by
nails. If a transverse bulkhcad is necessary, it is built up,
usually on the floor timber.

(6) Side planks (fig 15 and 19): Shaped side planks on
both sides are fixed to the bottom planks, stem and tran-
som, from midships towards both ends. Simultaneously
the distancc of their upper edge is fixed by temporary
small tying timbers. The aft ends of shell planks arc
extended a little, then cut. The alt cdge is covered by
small planks.

(7) Side frames (fig 19): Side frames, or sometimes
bilge brackets only, are fixed to shell planks at essential
points. Side frames are unnecessary near transverse
bulkhcads.

Fig 16. Keel joint

Fig 18. Transom joint

Bulwark

mm_\ Deck_plank l
Beam .
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Fig 21. Japanese nails

(8) Beam and deck plank (fig 19): Beams are fixed
through side planks at their upper edge. The deck planks
are fixed to the beams or top of the transverse bulkheads.

(9) Rudder thwart (fig 20): A rudder thwart is fixed
on the upper side of the side planks just aft of the transom.
On the beam extended through the side planks, deck
planks are generally secured to increase the deck area,
and small bulwarks are constructed at both edges of the
deck beam,

Scantlings

There is an empirical scantling rule for Japanese wooden
boats which is based mainly on the keel length but it is
not suitable for use in other countries without con-
sidering the strength, rigidity, specific gravity, etc., of the
timber used.

Nail

The Japanese wooden boat is assembled by a special nail,
as shown in fig 21. The grain of the timber should be
considered when they are used. Round section bolts or
tacks are not generally used.
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Fig 22. 20 GT mackerel boat

Gencral description

As mentioned above, the Japancse wooden boat is built
on basic simple sectional shapes by utilizing the flexi-
bility of soft-wood planks, and therefore it does not
require skilled techniques in the design and building.
The construction is believed to have been developed
because of the abundance of large soft-wood planks in
Japan. Now there is a shortage and most of the bottom or
side planks arc made of built-up wide planks connected
side by side by nails. There are thousands of small
fishing boats of this construction in Japan, which secms
to prove that the construction is strong enough.

Modernized construction

Most of the small wooden boats over 30 ft (9.2 m) in
length arc now built by modcrnized Japanese construc-
tion (fig 22). They have complete frames in the engine
room and cant frames in the fore part. Some of their
propeller shafts cannot be lifted, and consequently the
construction method of the stern is similar to the
European.

The reason why larger wooden fishing boats are not
built by traditional Japanese construction methods has
been discussed, but there is no fixed opinion.

EXAMPLES OF ACTUAL BOATS

Group fishing boats
To raise the efficiency of fishing in some arcas, the
group-fishing system has been introduced, consisting
of a 10- to 20-GT mothership and about ten 2- to 3-GT
small boats. The mothership guides the catcher boats
to the fishing grounds and, after fishing, gathers and
transports the catch to a suitable market (fig 23 and 24,
table 5). These boats have their base ports on islands
scaltered in western Japan and can go to the fishing
grounds in one or two days. They arc built in small
shipyards by traditional and rather simple methods,
without any calculations, but the fishermen claim they
are very seaworthy even in rough seas of 32 to 38 ft/sec
(10 to 12 m/sec) wind velocity and about 7.6 ft (2.5 m)
maximum wave height and can also operate under
conditions of 26 to 32 ft/sec (8 to 10 m/scc) wind velocity
and about 3.7 ft (1.2 m) maximum wave height.

The mothership shown in fig 24 was designed by the
Fishing Boat Laboratory, the main objective being to
give it enough seaworthiness and stability.,

Small mackerel pole-fishing boats
Drawings and principal dimensions of a typical Japanese
traditional boat are shown in fig 22 and in table 6. GM
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TasLE 5. Principal dimensions and operating condition of group tishing boats

Small catcher boat Mothership

GT 19.9
Lpp ft (m) 26.20 (8.00) 52.50 (16.00)
B ft (m) 6.75 (2.06) 11.15 (3.40)
D ft (m) 2.82 (0.86) 5.25 (1.60)
hp of main engine 17 120
Fish-hold capacity ft* (m?) 105.8 3.0) 777 (22.0)
Number of crew 2
Operating condition

Displacement ton 6.5 50.4

GM ft (m) 0.85 (0.26) 1.41 0.43)

Freeboard ft  (m) 0.99 (0.30) 1.05 (0.32)

GZmax (deg) 32 35

ft  (m) 0.46 (0.14) 0.82 (0.25)
C coefticient 1.6 20
Wind velocity (my/sec) 39.40 (12) 62.30 (19)

Note: C coefficients (—b/a) are calculated for the weather condition of steady wind velocity of
62.30 ft/sce (19 m/sec) or 39.40 ft/sec (12 m/sce).

value of these boats is rather small and results in a longer
rolling period and high fishing efficiency. The main
reasons for this are their vee-shaped hull form, low KG,
narrow brecadth and little exposed profile area on the
water line. The fish pond is built with Japancse traditional
type construction, the remainder by combincd construc-
tion,

TABLE 6. Data of vec-shape mackerel pole-tishing boat

GT 9.50
LxBxD ft (m) 5570 (16.95):<11.52 (3.52) ~ 5.45 (1.66)
hp of main engine 78
Fish-hold
capacity ftd (m®) 797 (22.6)
Full load condition
Displacement  ton 56.9
GM ft (m) 0.79(0.24)
Freeboard ft (m) 1.18(0.36)
KG/D 0.75

Coastal purse seiner Sakai-Maru (M-57)

The lincs drawing of a coastal purse seiner is shown in
fig 25. It has anearly squarc midship section and a

[
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very wide flat keel, which makes it very convenient to
land or launch on a wide shallow beach. This hull form
can easily float at a small draft and also has enough
stability in shallow waves or water. The boat is launched
on the latticed wood (fig 1) by winding an anchored
wire with its own winch driven by its main engine
(about 60 hp), temporarily cooled by water in a drum
on the deck. On returning with a displacement of nearly
40 tons, it is wound up by a shore winch. The squarc
body is, therefore, indispensable to such operations and
sume increasc in resistance must be accepted (fig 4).

Nomenclature

Ipp=1length between perpendicular of a model
N = Bertin's extinction coeflicient for roll damping

force

T,,=mean draft

¢, = anglc of initial keel

¢, =maximum rolling angle by synchronous wave

¢2=maximum rolling angle by synchronous wave and
gust

¢ =maximum rolling angle

y,=resultant propulsive cocflicicnt=: Pe/Pd



Methode de Projet des Nouveaux
Types de Navires de Peche

by E. R. Gueroult

Les chiffres auxquels on a fait référence dans cette communication sont incorporé dans la traduction

anglaise qui suir.

N principe I'Armateur fournit a I'Architecte Naval
les éléments de son projet, les dimensions princi-
pales, les volumes dec cule, le rayon daction, la
puissance, d'apres des résultats de batcaux précédents
prudemment extrapolés.
L'Architecte n’a pas & connaitre les donnces d’exploita-
tion et il sc contente de traduire et d'inclure de maniére
ordonnée dans un ensemble, les demandes de I'Armateur.
C'était la marche suivie dans le passé, et c'est cncore
parfois le cas. De moins en moins fréquemment pour
les raisons suivantes:

® le nombrc de types nouveau de batcaux croit
constamment

® l'cxpérience acquise avec les nouveaux types est
récente ct les fluctuations du marché du poisson
imprévisibles

@ pour chaque type de bateau ou genre de péche,
lc nombre des parametres est trés élevé, D. J.
Doust n’en dénombre pas moins de 58. Lanalyse
de ces éléments dépasse les possibilités de réso-
lution de la plupart

@ le nombre important de facteurs irrationnels [ait
considérer une étude systématique comme sans
objet et nous prive le plus souvent de la coopéra-
tion des Armateurs

Cependant, les trés nombreux travaux déja existants '

sur I'économie de I'industrie de la péche et la détermina-
tion du navire optimum, prouvent I'actualit¢é du
probléme.

Le décalage général entre le technique ct I'économique
existe également pour cette industrie, il faut donc essayer
de le réduire.

Des études telles que celles de Doust et de Bogucki
qui traitent de tous les aspects du probléeme pris dans
son entier, visent & fournir I'information qu'un ordinateur
électronique pourra transformer en résultat, suivant les
régles rigides de la logiquc arithmétique, plus rigoureuses
que celles de la pensée humaine.

1l est cependant nécessaire, pour que les résultats soient
corrects, qu'un premicr travail de dégrossissage soit fait,
qui tienne compte des facteurs irrationnels en réduisant
le plus possible le nombre des paramétres et en les
simplifiant,

Cette premiére phase du travail est en réalité la plus

importante car le reste en découle ¢t I'on ne pourra plus
compter que sur la vérification a4 posteriori des résultats
obtenus, vérification pour laquelle les machines élec-
troniques sont irremplagables.

La relation entre le tonnage du navire et le genre et
le lieu de péche, constituc la base de départ qui doit
reposer autant sur les facteurs économiques que sur
tous ceux que 'on nc peut mettre en équation, tels que:
variation de richesse des lieux de péche, rendement du
travail humain, influence du climat, qualit¢ de la détec-
tion, habilet¢ des capitaines, politique de prestige,
limites imposées par les régles d’administration ou
syndicales, concurrence commerciale, etc.

Les calculs de vérification du rendement économique
montrent que la marge d'erreur possible sur le tonnage
est trés faible.

L’Armateur sait en général quelle péche il veut
pratiquer, quclles sont ses possibilités financiéres. [
doit étre renseigné rapidement sur cc qu'il peut attendre
et c’est a ce stade de départ que la coopération est la
plus fructucuse.

En plus des nations pour lesquelles la péche cst une
vieille industrie et qui en connaissent les données, il y a
celles, de plus en plus nombreuses, qui veulent par
nécessité participer & I'exploitation des ressources de la
mer ct qui ont besoin d'étre guidées. En fait, 1'écart
entre les premiéres et les sccondes n'est pas si grand
qu’il parait; on peut considérer du point de vue dc la
composition des flottes que tous les pays sont “‘en voie
de développement™. C’est donc avant tout unc méthode
d’investigation qui est nécessairc, qui puisse étre appli-
quée, avec les correctifs appropriés, aux différents cas
particulicrs.

En regard de la complexité du probléme tel gu'il se pose
actuellement, nous disposons de moyens récents d’analyse
fournis par les statistiques de plus en plus nombreuses,
bien exploitées par les spécialistes de cette discipline, en
plus des travaux déja anciens de la recherche en con-
struction navale qui ont été amplifiés pendant les der-
niéres anndées, cn particulier pour la propulsion, la tenue
a la mer, la sécurité.

Nous sommes beaucoup mieux armés que nous nc
I’étions a I'époque du dernier congrés de la FAO il y
a six ans.

L’objet principal de ce mémoirc est de présenter une
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méthode, de souligner les objectifs des futures recherches
et de provoquer leur discussion. Nous nous sommes
efforcés de tirer parti des travaux paralleles de nos
collégues et de notre propre travail quotidien.

Pour définir les possibilités d’application des renscigne-
ments que nous donnons, admettons que la péche soit
envisagée dans tout I'océan Atlantique Nord et Sud.
Les différents graphiques donnés dans ce mémoire n'ont
qu'unc valeur d’exemple pour certains types de navires
et malgré la présentation destinée au projet, ne doivent
pas €tre tenus pour solution en valeur absolue d'un
probléme généralisé.

Nous pensons gu'il faut étendre la notion de projet 2
celle de prévision basée sur les tendances que révélent
les statistiques, en particulier économiques.

Pour I'Armateur qui pensc en valeurs réclles et le
projeteur cn quantités non dimensionnelles, le dialogue
sera facilité si 'on traite une dimension 2 la fois et si 'on
¢earte les formules & nombreux termes et les diagrammes
élaborés.

DIMENSIONS ET CARACTERISTIQUES
PRINCIPALES

Volume de cale

Le volume de cale est la donnée la plus importante a
connaitre pour I’Architecte et doit étre reliée au fucteur
le plus important pour I'Armateur, celui qui entraine sa
décision, la durée du voyage.

Quand il a tenu compte de 'éloignement des lieux de
peche, des moyennes de capture, du temps maximum de
conservation s'il s'agit de poisson frais, du nombre de
voyages par an possibles pour assurer le repos de
I'équipage et I'entretien du navire, du temps limite par
voyage que l'on peut demander i I'équipage, des rota-
tions nécessaires pour la vente, des possibilités de soutage
et d’approvisionnement, il arrive & unc durée d’absence
qui est déterminante.

C’est avec intention que nous avons donné une simple
courbe reliant la durée au volume de cale (fig 1) &
I'exclusion de toute formule comprenant e rayon
d’action, la vitesse. Ic déplacement, les moyennes de
capture, la densité darrimage.

Il est évident que cette courbe qui est applicable dans
la partie basse aux navircs de péche fruiche avec une
durée d'une douzaine de jours, plus lc voyage aller, ct
dans la partic haute aux navires de péche congelée
péchant dans I'Atlantique, doit étre complétée par des
valeurs correspondant & d'autres péches et dautres
champs daction.

Des courbes différentes pour la péche salée, les
congélateurs avec ou sans filetage et traitement des
sous-produits, les thoniers ou navires qui conservent le
poisson dans I'eau froide, doivent étre établies.

Nous voyons dans cette relation de durée & volume
I'objectif principal des recherches pour les années &
venir,

Déplacement

En nous basant sur un travail de normalisation des
navires de péche entre 20 ct 90 meétres, navires a deux
ponts et grand volume de cale a partir dc 40 metres,

péche par Tl'arriére, nous donnons la relation entre
volume de cale et déplacement (fig 2). Ces navires, par
les volumes, les proportions, le prix et les possibilités de
production, n'ont plus grand chose de commun avec
les chalutiers & un pont de péche par le ¢oté tels quils
ont ¢t¢ construits dans les dernicres 20 années.

Pour le poisson congelé, la surface néeessaire au
traitement du poisson, la puissance auxiliaire de congéla-
tion ¢t la faible densité d'arrimage, la conception des
grands navires s'est trouvée complétement modifiée. 1
ne semble pas que la néeessité des volumes de cale
importants soit apparue dans les derniéres réalisations,

Le rapport de volume de cale a déplacement ne peut se
déduire que de navires exéeutés ou d'¢tudes rés poussées
puisqu'il recouvre I'équation des poids propre et de
chargement.

Longueur

Le prochain et tres important pas dans I'élaboration
du projet est la détermination de la longueur en partant
du déplacement.

Nous disposons pour celer d'une grande richesse de
résultats dlessais dans les bassins de carenes et depuis
1963, avec le travail de D. J. Doust, de renscignements
tres shirs et faciles a utiliser pour tous les chalutiers de
moven tonnage.

Pour les tonnages supéricurs des gros congélateurs et
navires usines, les résultats d'essais de carénes pour les
carpos rapides ou petits paguebots sont ¢galement tres
nombreux.

La fig 3 donne, avec unc représentation non dimen-
sionnelle, les résistances de caréne en fonction de la
vitesse relative et de la finesse 1./VY pour des carénes de
chalutiers.,

A Taide de ces courbes, la longucur, la vilesse et la
puissance peuvent étre calculées en premicre approxi-
mation et vérifiées ensuite avee le travail original de
1. J. Doust (1963). (aprés détermination des autres
dimensions), dans lequel influence séparée de 6 para-
metres importants de la géométrie du navire est fournic
ct aisément estimée.

On pourra trés rapidement, pour plusicurs valcurs
de finesse ct de vitesse, caleuler les puissances correspon-
dantes et choisir les combinaisons les plus favorables.

La simplification voulue dans la présentation de ces
relations ne dispense pas 'Architecte d'exercer  ses
talents et connaissances en résistances des carénes.

Largeur

Aprés la longueur, le dernier stade du dimensionne-
ment consiste a fixer les dimensions transversales. L
aussi, une grande quantité de recherches systématiques,
de statistiques, d’obscrvations 4 la mer sont & notre
portée pour nous aider.

l.a largeur, le tirant d'eau et le franc-bord sont cn
général choisis ou vérifiés par les calculs classiques pour
donner unc stabilit¢ initiale suffisante en charge.

Les nouvelles proportions pour satisfaire aux con-
ditions de volume, de sécurité ct de (cnue a la mer,
obligent & vérifier la stabilité inclinée en charge et la
stabilité¢ initiale a lege.

La quasi impossibilité de dégager un critére simple de
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stabilité, ct les régles internationales de franc-bord pour
navires de charge inapplicables aux navires de péche,
ont été jusqu’ici causc d'incertitude ou d’crreur. Les
réglements d’Administration tels que les russes ou les
Japonais, qui portent sur une vérification apres réalisation
ou étude complétée, ne sont d’aucune aide pour le projet
et risqueraient d’avoir comme les régles de jauge, une
influence peu souhaitable sur I’évolution du navire de
péche.

C’est donc dés I’avant projet que I’Architecte doit
introduire les caractéristiques qui donneront la stabilité
et les qualités nautiqucs requises.

Nous avons préparé la fig 4 pour la détermination de
la largeur et du franc-bord pour une valeur associée du
bras de levier 4 30° d’inclinaison.

La présentation en partie non dimensionnelle en
partant du déplacement, est celle qui convient le mieux
aux calculs initiaux. L’examen de ce graphique ne
manquera pas de soulever quelques commentaires.

(a) Nous avons indiqué les longueurs plutét que
des L/V?# pour faciliter la lecturc et illustrer le point
suivant.

(b) L’écartement entre les droites de longueur est
irrégulier et nous I'avons maintenu tel volontaire-
ment. Si I'on prend comme base de calcul une forme
que l'on fait varier systématiquement entre les limites
de déplacement, on obtient un écartement régulier.

Si I'on prend comme référence des navires exécutés
trés semblables mais qui ne sont pas entre eux dans un
rapport exact de similitude, il n'cst plus possible dc les
mettre en courbes ct la dispersion risque d’étre embarras-
sante pour le non spécialiste.

Nous attirons I'attention sur la nécessité de comparer
les résultats de navires exécutés qui présentent des
variantes de formes et des différences d¢ hauteur de
centre de gravité.

Ce graphique doit étre établi pour chaque type de
navire de péche différant radicalement du chalutier dc
moyen tonnage.

Franc-bord

En plus des valeurs relatives de F/V*, nous donnons unc
courbe de franc-bord théorique en valeurs absolues qui
satisfait 4 la condition de stabilité inclinée suffisante et
qui peut étre utile pour les navires 4 un pont (fig 5).

Pour les navires 4 deux ponts avec coque intacte, il
est sans doutc souhaitable de se départir dec la régle de
franc-bord des navires de charge a pont shelter et dans
ce cas le franc-bord indiqué peut également étre utile.

Nous avons représenté une droite comme valeur
approchée, en fait c’est une courbe, surtout pour les
faibles longueurs.

Bras de levier de redressement

Les valeurs de GZ/V¥ seront sans doutc trouvées
élevées par rapport aux bras de levier admis jusqu'a
présent.

Les récentes études sur la stabilité inclinée sur vague
montrent que, lorsque la créte de la vague est au milieu du
navire, le bras de levier de redressement peut étre réduit

de moitié, condition qui peut étre dangereuse par mer de
I'arriére.

De plus, une marge est utile pour tenir compte de
I'imprécision des calculs dc bras de levier et de centre
de gravité.

En aucun cas GZ/V* ne devra étre considéré comme
crittre de stabilité. La grandeur du bras de levier de
redressement & 30° d’inclinaison n’a pas un grand
intérét prise isolément, elle rclie le franc-bord ct la
largeur dans la condition en pleine charge. Elle est
cependant facile a calculer pour un volume de déplace-
ment donné.

Centre de gravité

La fig 6 donne des valeurs moyenncs de centre de
gravité i lege et en charge. Pour les navires a deux ponts
on doit tenir compte du relévement du centre de gravité
avee le temps, & mesure que les installations de traitement
de poisson prendront de I'importance. L'augmentation
de la hautcur du centre de gravité avec le temps est bien
connue et nous cn avions déja parlé au cours du Congrés
de 1953.

Stabilité initiale

Pour vérifier, dés le projet, la stabilité initiale dans
plusieurs cas de chargement nous donnons la fig 7,
également non dimensionnelle. Ellc est basée sur des
formes de chalutier de¢ 0,52 de S et fournit des valeurs
plutét élevées de KM pour les bateaux actucls.

Une vérification de la stabilit¢ a lége du navire
s’'impose pour tous les navires & deux ponts, pour le
s¢jour au port, entre les périodes d’armement pendant
lesquelles Ja stabilité doit étre assurée sans lestage. La
nécessité de couvrir les variations de tirant d’eau assez
grandes entre les deux conditions lége et en charge, nous
a conduit & des échelles beaucoup plus étenducs de
B/V} que dans la fig 4 qui cst tracée pour la scule
condition en charge.

Tirant d’eau

Le tirant d'eau se déduira de 1'équation des poids et dc
la finesse admise pour la meilleure résistance de caréne,
¢t le creux du tirant d'cau et du franc-bord.

Puissance et vitesse

On pourra, arrivé & ce point, calculer la puissance avec
suffisamment d’éléments pour obtenir une précision
satisfaisante.

La puissance et la vitessc ont une importance telle
dans le calcul de rentabilité, qu’elles justifient un effort
spécial au cours du projet.

Il est par exemple important de montrer trés tot a
I’Armateur les conséquences d’une vitesse choisie a
priori trés élevée, et le gain que donne une vitesse
économique.

A défaut d’'une documentation personnelle suffisante,
on trouvera dans les travaux de Doust les coefficients
propulsifs et les valeurs pratiques des corrections a
apporter pour I'état de la mer.

VERIFICATION ET CHOIX FINAL

Il est maintenant possible d’entreprendre le calcul de
vérification de I’économie du navire. Le prix du navire
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est essentiel et doit étrc fourni a ’Armateur, les autres
éléments de dépenses et recettes sont a tirer de sa compta-
bilité et des cours commerciaux publiés.

Ce calcul pour unc série de navires répondant A un
méme programme ou a des programmes voisins, fait
ressortir le tonnage et la vitesse optimum.

On pourra en cours d’étude vérifier que la vitesse de
routc ne dépasse pas les limites raisonnables pour
I’économie d’exploitation, en appliquant la regle des
cargos dc ligne, par exemple: dépenses de com-
bustible = 4 dépenses totales. 11 n’y a pas de voic
royale pour cette derniére partic de I'étude qui doit
entrainer la décision. Il faut effectuer, pour chaque
hypothése choisic, le calcul d’exploitation dans son
cntier. Le travail matériel peut étre facilité par un
programme ou modéle économique destiné a un ordina-
teur électronique; le travail de L. K. Kupras (FAO.
Rome 1964) est un bon exemple.

L'emploi des machines calculatrices n’est toutefois
pas indispensable en premicre approximation.

Pour illustrer le choix du tonnage optimum, nous
donnons avec la fig 8 quelques excmples groupés sur
unc basc de longueur, dimension la plus ¢évidente pour
I’Armateur.

Ce groupement n’cst fait que pour éviter de multiplicr
les graphiques, il ne faudrait pas cependant tirer une
conclusion quclconque de la valeur relative des types de
péche. Ces travaux ont été conduits pour différents pays

i différentes époques et se rapportent i des cas particu-
liers qui n’ont aucun lien entre eux.

CONCLUSION
Le projet doit étre exéeuté rapidement sans négliger
aucun des aspects qui ont une influence scnsible sur
I'économic d’exploitation.

Au début du projet, I'évaluation de la durée d’absence
est faite par I'Armateur.

Le volume nécessaire en fonction de la durée du
voyage engage la responsabilité partagée de I’Armatcur
et de PArchitecte.

L.es dimensions principales sont fixées par 1'Architecte,
leur influence sur I’économie du navire devrait étre
examinée conjointement.

La décision finale motivée est prise par I'Armateur.

Les travaux d'analyse devraient porter dans les pro-
chaines années sur;

® la durée dabsence
® la vérification du rendement d’exploitation

I’importance de ces travaux ne peut étre sous-cstimée
¢t denuinde une coopération, si possible cntre pays
voisins.

Au point de croiscment des ¢tudes techniques et
¢conomiques on s'efforcera de maintenir I'équilibre entre
la rigneur mathématique des moyens mécaniques d’inves-
tigation ct les cheminements de Ja pensée humaine.
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An Approach to the Design of
New Types of Fishing Vessels

by E. R. Gueroult

Le projet des nouveaux types de navires de péche

L’autcur présente un schéma de base, fond¢ sur une combinaison
de résultats analysés statistiquement ¢t de 'expérience pratique.
Les plans doivent étre établis par ¢tapes, en utilisant les para-
metres appropriés. Le projeteur, partant des factcurs économiques,
commencera par déterminer le¢ volume de cale, pour aborder
ensuite successivement déplacement, longucur, franc-bord, bras de
levier de redressement, centre de gravité, stabilité, tirant d'eau,
puissance, pour conclure par une nouvelle étude de la rentabilité,
afin de contréler la validité du projet. En opérant ainsi pour une
série de navires pouvant remplir les conditions voulues, on pourra
déterminer le type optimal.

with the basic elements for the design of a ship:

principal dimensions, hold capacity, range of
operation, power etc., carefully extrapolated from
previous vessels.

In this case the architect requires no operational data
about the vessel: he merely interprets the wishes of the
owner and incorporates them into the design as a whole
in a carefully ordered manner.

This was the usual procedure in the past and although
still followed in certain cases, it is becoming less and less
frequent for the following reasons:

® The number of new types of craft is constantly
increasing

@ Experience acquired with these new types of craft
is only recent and it is impossible to anticipate
fluctuations in the market for fish

® The numbcr of parameters for cach type of boat or
method of fishing is very high; Doust (1964) gave
not less than 58, and on analysing these one would
find that most of them could not possibly be
solved

® The number of irrational factors involved makes a
systematic study of the problem seem pointless and
very often leads to lack of co-operation on the part
of the owner.

e I YHE owner generally supplies the naval architect

However, the very considerable volume of work
already carried out on the economy of the fishing
industry and the dctermination of an optimum fishing
vessel prove that the problem is a topical onc.

In this industry, too, it is difficult to equate the
technical with the economic aspect and efforts must be
made to bridge the gap between them,

Método para cl disefio de nuevos tipos de embarcaciones de pesca

Sc expone un modelo de disefio fundamental, basado en una
combinacidn de resultados cstadisticos analizados y de experiencia
humana. El disefio debe hacerse siguiendo el método de la maxima
prudencia, mediante pariametros de disefio pertinentes. Partiendo
de una consideracion de los factores economicos para decidir la
capacidad de la bodega, la cadena del discho se ocupa sucesiva-
mente del desplazamiento, eslora, manga, obra mucrta, brazo de
palanca de adrizamiento, centro de gravedad, estabilidad, calado y,
por altimo, se hace un reandlisis de los bencficios econdmicos
previstos para comprobar el procedimiento del diseio. Esto se
realizaria para una serie de disefios que se¢ podrian ajustar a las
necesidades economicas, obteniendo de este modo las mayores
ventajas de los dischos considerados.

Mathematical Logic

Doust (1964) and Bogucki (1964) in their studies dealing
with all aspects of the problem as a whole, aim to feed
information in to a computer and obtain results based on
strict mathematical logic rather than on the more fallible
workings of the human mind.

Nevertheless, if results are to be correct, one must
sketch out a rough programme which takes the irra-
tional factors into account, reducing the number of
parameters and simplifying them as far as possible.

This first phase of the work is in fact the most im-
portant one, since it provides a basis for all the rest, and
one can only rely on verification a posteriori of the results
obtained, for which electronic computers are indis-
pensable.

The rclation between the tonnage of a vessel and the
type and place of fishing constitutes a basis for departure
which depends as much on economic factors as on all
other data which might be brought into play, such as:
variation in the potential of fishing grounds, human
output, climatic influences, quality of detection, skill of
the captain, prestige policies, restrictions imposed by
administrative or union rules, competition etc. . . .

Calculations of the economic returns of a fishing
vessel show that the possible margin of error on tonnage
is very small.

The owner generally knows what kind of fishing he
intends to practise and he knows his financial position.
He must 