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NOMENCLATURE AND SYMBOLS®*

A. TECHNICAL TERMS

Lateral area of ship's profile, including erections,
exposed to wind

Blade area, developed (to shaft centre)

Blade area, developed (outside boss)

Blade area, expanded

Midship section area

Blade area, projected (outside boss)

Waterplane area

Alternating current

Aft perpendicular

Breadth or beam in waterline; Centre of buoyancy

Blade area ratio (outside boss)

Height, centre of gravity above centre of buoyancy

Brake horsepower

Height, metacentre above centre of buoyancy

Height, longitudinal metacentre above centre of
buoyancy

Height, transverse metacentre above centre of
buoyancy

Centre of buoyancy of thin layer of fluid

Admiralty constant (Resistance)

Admiralty constant (Self-propulsion)

Resistance constant (Froude's circular C)

Block coefficient, also 8

Midship area coefficient, also 8

Prismatic coefficient, also ¢

Residuary resistance coefficient

Waterplane area coefficient, also a

Centre of buoyancy

Centre of gravity

Cubic number

Controllable-pitch propeller

Speed of waves ; Chord length of propeller at 0.7 R

Depth; Propeller diameter

Diameter of boss at rake line

Disc area ratio (to shaft centre)

Direct current

Delivered horsepower to propelier

Draught, also T; Distance between centre of wind
pressure and centre of water pressure

Effective horsepower (tow rope horsepower from
resistance tests)

Pitch acceleration at FP

Forward perpendicular

Freeboard

Centre of gravity; Girth amidships

Height, metacentric

Height, longitudinal metacentric

Height, transverse metacentric

Stability lever

Heeling lever

Righting lever

Acceleration due to gravity

Distance from centre of roll to crew’s position;
Wave amplitude

= Height of wave

Moment of inertia
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Longitudinal moment of inertia of waterplane

Transverse moment of inertia of waterplane

Indicated horsepower

Advance number

Keel, at midship section

Speed—Displacement constant (Froude's circu~
lar K)

Torque coefficient

Thrust coefficient

Height, centre of buoyancy above keel

Height, centre of gravity above keel

Maximum height of centre of gravity above keel
from operational conditions

Maximum height of centre of gravity above keel
considering stability criteria

Height, metacentre above keel

Height, longitudinal metacentre above keel

Height, transverse metacentre above keel

Radius of gyration; Wave number

Longitudinal radius of gyration

Transverse radius of gyration

Length in waterline

Length between perpendiculars, also LBP

Length of entrance

Length of parallel middle body

Length of run

Length between perpendiculars, also L

Longitudinal centre of buoyancy

Longitudinal centre of flotation

Longitudinal centre of gravity

Length overall

Any length defined in particular

Metacentre

Heeling moment

Heeling moment due to centrifugal forces when
turning

Heeling moment due to wind forces

Intersection of line of action of buoyancy and
centreline, at an angle of heel ¢

Moment to change trim one inch

Mass; coefficient

Revolutions per minute

Revolutions per second

Pitch propelier; Trawl pull

Pitch propeller (boss)

Pitch propelier, mean effective

Pitch propeller, mean (face)

Pitch, propeller tip

Propulsive coefficient

Mean effective pressure

Torque

Quasi propulsive coefficient

Radius, propeller; Resistance

Resistance, frictional

Resistance, residuary

Resistance, total

Surface, wetted
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NOMENCLATURES» AND SYMBOLS
A. TECHNICAL TERMS--continsed

= Wettedwfacecommt(Frmm‘sclrcuhrS)
== Shaft horse power

= Draught, also d; Thrust; Period; Temperature
== Draught at after perpendicular

= Period of encounter

Draught at forward perpendicular

Draught, loaded

Draught, light

Period of pitch

Period of roll

Period of heave

Tons per inch immersion

Thrust deduction fraction; Thickness at shaft axis

Cylindrical thickness at root

Resultant inflow velocity at 0.7 R

Speed in knots

Speed of advance of propeller (knots)

Speed, wind

Variable pitch propeller

Speed in ft./sec. (m./sec.)

Wake fraction (Froude)

Wake fraction (Taylor)

Horizontal shift of centre of gravity of fluid

Heave amplitude; Section modulus

Vertical shift of centre of gravity of fluid

Waterplane area coefficient, also Cw; Wave
direction

Waterplane entrance coefficient

Angle of nozzle profile relative to shaft line

Half angle of entrance

Midship area coefficient, aiso Cm

Displacement, volume of in cubic metres

Displacement, volume of in cubic feet
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B. MEASUREMENTS

Dilplwament. weight of in metric ton ; Small
increment (¢.g. A SHP)

Displacement, weight of in long-tons

Thrust increase coefficient

Thrust increase

Block coefficient, aiso Cp

Phase angic

Wind pressure coefficient

Efficiency

Efficiency, propelier behind ship

Efficiency, hull

Efficiency, propeller in open

Efficiency, propulsive

Efficiency, relative rotative

Efficiency, rest

Efficiency, trawling

Wave direction

Tuning factor

Tuning factor, pitch

Tuning factor, heave

Wave length ; Coefficient of heat conductivity

Wave frequency

Maximum wave slope

Density (mass per unit volume)

Density of air

Prismatic coefficient, also C;,; Angle of roll

Prismatic coefficient, entrance

Prismatic coefficient run; Range of angles of heel
giving positive righting levers

Angle of heel of maximum righting lever

Yawing

Angle of pitch

Angular velocity; frequency

Natural frequency

= Ampere(s) h.p. = Horsepower(s) NT = Net tonnage
= PBritish thermal unit(s) hr. = Hour(s) oz. = Qunce(s), avoirdupois
= Degree(s) Centigrade Imp. gal. = Imperial gallon(s) RT = Tons of refrigeration
= Calorie(s) in, = Inch(es) rad. = Radian(s)
= Centimetre(s) kcal. = Kilocalorie(s) r.p.m = Revolutions per minute
= Cycles per minute kg. = Kilogramme(s) r.p.s. = Revolutions per second
= Cycles per second km. = Kilometre(s) sec. = Second(s)
= Cubic kW = Kilowatt(s) sq. = Square
= Degree(s) Fahrenheit 1. = Litre(s) ton = Metric ton(s)= 1,000 kg.
= Fathom(s) Ib. = Pound(s), avoirdupois =2,204 1b. avoirdupois
= Foot or Feet m. = Metre(s) =0.984 long ton
= Qross tonnage min. = Minute(s) = 1,102 short ton
= Gramme(s) ml. , = Millilitre(s) tons = Long ton(s) (British)
= U.S. gallon(s) mm. = Millimetre(s) v = Volt(s)
w = Watt(s)
C. ABBREVIATIONS

cyl. = Cylinder(s) p. = Page

diam. = Diameter pp. = Pages

fig. = Figure(s) vol. = Volume

mid. = Moulded wt. - Weight

Thnlistilbuadonmn' SMndmdNomanduunmdsymbols(lm),bmhuukobnnplrdyinlmmd indi
mmnamﬁwu be interpreted as an official F W wg‘tmﬂn

IT'IC': 1951
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PREFACE

HE Second FAO World Fishing Boat Congress, held in Rome from 5 to 10 April, 1959, provided

an inspiring example of international co-operation, and the generous response in attendance and

technical contributions showed clearly the importance now attached by governments to fishing
boat design in the wider context of over-all efficiency of the fishing industry, safety of fishermen at sea
and advancement of human nutrition.

FAO has been the spearhead of much pioneering work in the improvement of production techniques
in agriculture, forestry and fishery, and this Congress was among the most fruitful it has initiated. The
Congress illustrated one of the methods FAO uses to secure the exchange of ideas and to disseminate
information. It did not come about in an ad hoc manner. It was a carefully prepared part of a very
much larger plan of attack on one of the most crucial problems that face the world: that of increasing
food production, particularly animal protein foods, to meet the demands of a world population which
is increasing at a fast rate. The population of the world today is about 2,800 million, and is increasing
at the average rate of 1.6 per cent. per annum. According to a recent United Nations survey, it has been
estimated that the world population might double itself by the end of this century. This will undoubtedly
exert a tremendous strain on the world’s food resources. Even to maintain the current unsatisfactory
levels of nutrition, special efforts will be needed to increase agricultural and industrial production. One
source which may make a notable contribution to world food supplies is the inland water and oceans.
These waters cover about seven-tenths of the world’s surface, and produce mostly animal protein food,
but at the present time not more than 1 per cent. of the food consumed by human beings is derived from
this source. The importance of scientific and technical developments to increase man’s ability to
utilize the resources of the sea can, therefore, be easily realized. Compared with farming, fishing still
remains more of a hunting operation. It is not difficult to see that as husbandry gradually takes the place
of hunting, the oceans will yield larger harvests of fish, and, in this field, the work of the Fishing Boat
Congress made, I am sure, a significant contribution.

The fishing boat constitutes the heaviest part of investment in the fishing industries of highly developed
countries, higher than the investment in harbours, canning plants and retail stores. A recent investiga-
tion in Canada showed that vessels accounted for 67 per cent. of the total investment of the Canadian
fishing industry, as against 45 per cent. in 1917, and 59 per cent. in 1935. This fact underlines the
dominant position of fishing vessels in the economics of the fishing industry and how important is the
need to increase their efficiency in the effort to catch more fish. Such an increase will not only add to
the world’s food supplies but will also increase the prosperity of the world’s fishing industries, and raise
the living standards of the fishermen.

Awareness of the need to increase the efficiency of boats is reflected in the fact that more naval
architects are being employed in the design and construction of fishing craft, and that professors of
naval architecture and shipbuilding research organizations are starting to work on improving designs
of fishing boats. The proceedings of the Congress, which are published in this volume, FISHING BOATS
OF THE WORLD: 2, point to the trends and developments arising from this new interest. Technically, the
book is both supplementary and complementary to volume No. 1 of the same title, based on the
proceedings of the first Congress, and it will be, I feel, equally, if not more widely, welcomed.

The first Congress in 1953 played an important part in drawing the attention of governments to the
contribution that naval architects could make to the efficiency and prosperity of fishing industries.
Indeed, until a few years ago, government activity in the fishing industry was mainly in the hands of
biologists. In 1950, when FAO first employed a naval architec_:t, only thc governments of Norway and
Japan had established posts for naval architects. The situation has improved since then. and some
other governments, such as those of India, Israel, Newfoundland and Turkey, have since employed
naval architects. In Canada, France, Germany, U.K. and U.S.A., nayal architects have been employed.
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in semi-government research institutions engaged in fishing boat dewlopment work, but, on the whole, |
mvdardumasmmntheexwpﬁonratherthmthcmkmnmondﬂshﬂyadminkmuom. But
several governments are now considering the establishment of fishing boat departments to help promote

thedevehpmzntoftheﬁshingmdmtry

In this respect there is much to encourage the hope that the resources of the seas and oceans, the
lakes and rivers and other waters, can yield much more food for human consumption than is at present
harvested from them. For example, in recent years experience has shown that pelagic fish, such as the
tuna, may be caught over wide areas of the oceans and seas. The Japanese are making substantial
.catches of such species in the South Atlantic, while French fishermen, operntmg from Dakar in West
Africa, have built up a tuna fishing industry. Again, the Mediterranean is generally regarded as a
‘poor fishing sea and until recently shrimp fishing was of little importance there. But, a few years ago,
French fishermen discovered substantial stocks of big, excellent quality shrimp and, as a result, trawlers
from Algeria, Egypt, Italy and Turkey are fishing these stocks. Another outstanding examplie has been
the rapid development of the pilchard fishery in South Africa and the ansiovy fishery off Peru. Here
are thriving fisheries which have been developed in a few years and have already yiclded millions of
tons of fish.

I mention these few examples to indicate something of the huge potential of the sea. Marine biologists
have concluded that it should be possible to increase the world commercial catch of fish from about
30 to 60 million tons a year from existing known stocks. But, of course, if this is to be done then an
essential development, among other things, is an improvement in fishing boat design and performance
throughout the world and not only in a few of the more advanced countries. One of the most significant
contributions made by the Second FAO World Fishing Boat Congress has been to help spread this
knowledge internationally.

While the Second FAO World Fishing Boat Congress was an important milestone, much remains to
be done before fishing boat design as a whole reaches the technical level achieved in the design of other
types of ships. The application of science and modern techniques to the improvement of agriculture
has yielded highly beneficial results, both to the producer and the consumer. The same process could
make the fishing boat more efficient, thereby producing more food for the world while bringing to the
fishermen a higher standard of living.

B. R. SeN
Director-General of FAO
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stars, an ingenuity we also need to turn earthwards towards the art of living. Imagination plays a

great part in determining what the future holds. Before ever there was a wheel, somebody imagined
what a wheel was like; before ever there was a sidewalk or pavement, somebody conceived the idea;
before there was a sail or a steam engine, there was a dream on somebody’s part, and so ideas always
precede things.

IT has already been demonstrated how the ingenuity of mankind can reach out to space and the

My collaborators, besides being practical, hard-headed technicians and scientists, also have this
valuable gift of imagination. Some of them have put forward an idea which, at first sight, seems so
fanciful as to be impossible—that is to fish from submarines to escape the perils of weather and to
increase fish catching efficiency. But progress in fish finding and in the capture of fish is so rapid that
the adaptation of these techniques to submarine fishing has become largely a matter of applied
engineering. Submarine fishing may seem impossible today, but I should not be at all surprised to see
it in practice tomoirow. And perhaps this is another way in which atomic energy may be turned to
peaceful uses. The application of ingenuity, founded on proper scientific and technical knowledge,
leads to progress.

Since the 1953 First Boat Congress there have been many new developments. Chilled sea water for
preserving the catch is being introduced on the Pacific Coast of the Americas. Large powered blocks
are being introduced to handle encircling nets. More fishing vessels are being built with transom sterns,
and even bulbous bows are now used on large trawlers. Stern trawling is being adopted on large
factory trawlers, and there have also been advances in the design of diesel and free piston machinery, as
well as in the design of propellers. Wooden hulls, as another example, are still built in different strengths
in many countries. Standardization of scantlings and better methods of construction of such ships
could lead to substantial economies. New materials, such as plastic, are being introduced and recently
there has been much progress in our knowledge of the behaviour of ships in a seaway which could be
applied to the design of fishing vessels.

The fishing boat—particularly that below 100 ft. (30 m.)—is a ‘much neglected sector of the fishing
industry in spite of the fact that it has such a lot to do with the efficiency of fishing or fishing operations.
It was, therefore, an encouraging experience to see that so many professional and technical men from
many countries came, at their own expense, and contributed to the Second World Fishing Boat
Congress. This fact in itself illustrates the awakening of world interest in fishing boat design, con-
struction and performance.

I would like first of all to thank those from outside FAO who, over the past six years, and more
particularly in the last two years, gave unstintingly and freely of their time in organizing the Congress.

It is very seldom that I have had the privilege of following a Congress which has been marked by
harder work or such vigorous discussion, and I think that all who shared this experience feel that the
meeting was a rewarding success. This can particularly be attributed to the following:

® The amount of preparation that went into the Congress '
Work on it was started in 1957 by the Secretariat, with the assistance of a Committee

® The high level of the papers

® The professional and technical competence of those attendmg. which was reflected in the
discussions

@ The very effective leadership of your Chairman, Commander A. C. Hardy (U.K.) and the
Vice-Chairmen, Professor A. Takagi (Japan), Professor G. Weinblum (Germany), M. E. R.
Gueroult (France) and Mr H. C. Hanson (U.S.A.). I also want to mention Mr. J. G. de Wit
(Netherlands).
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1 noted at this Congress the emphasis upon the human factor, on the people who have to go to sea.
“This is a factor of over-riding importance which has sometimes, in the past, been overlooked, but the
meeting showed that the designers, engineers and managers of today are taking it fully into account.

There was also the discussion on new materials and the adaptation of skills and of sciences that have
been developed in shipbuilding, which showed not only awareness of present day scientific and technical
advances but also an example of the use of imagination.

No meeting of this kind can deal adequately with all the subjects in its field and, without doubt,
many aspects of fishing boat design, construction and performance should have been treated in more
detail. Personally, I feel still more attention should have been focussed on small vessels, craft which
are only just beginning to receive attention from naval architects, technicians and engineers. Perhaps
the theme of the 1965 Congress should be “Mechanised craft of less than 100 tons™.

The vast majority of fishing boats in the world are certainly of less than 100 tons, most of them,
indeed, are of only a few tons but it is these numerous fleets of small boats plying their trade off the
coasts of all the fishing countries of the world which have, in the past, been most neglected by the
naval architect, boat designer and builder and engincer. Yet, paradoxically, these are the boats that are
most likely to benefit from the attention of the scientist and engineer and this is one reason why I
should like to see them be the centre of interest and attention at our next congress.

To sum up, I think that this Congress pointed to the upward trend of the application of science,
technology and engineering to fishing boats. Meetings of this kind are essential in encouraging progress
in the world, and I doubt if there will ever come a time when it will not be necessary to exchange
knowledge and opinions and exercise our imagination. The action, therefore, of the governing body of
FAO in providing for these congresses at intervals of six years or thereabouts is a wise provision.

D. B. FINN
Director, Fisheries Division, FAO

[22]



NOTE FROM THE CHAIRMAN

HE fishing boat is not only a large part of the investment in the fishing industry as a whole;

we must also realize that each individual boat is costly. £40,000 or $100,000 is not too much

money for a medium-sized fishing vessel. A modern British super-trawler costs £300,000, or
£1,000,000, today, and most recent factory ships cost some £1,000,000, or $3,000,000.

In view of the many hundreds of thousands of fishing boats in use under different weather conditions,
in various areas, it should seem easy to ascertain from fishermen the hull shape to combine best sea
behaviour with least resistance. This is, unfortunately, not the case; it is virtually impossible to get
reliable information from talking to fishermen because they mostly have too little experience of the sea
behaviour of different boat types and sizes and they have a tendency to confuse their observations. The
laws of naval architecture often fly in the face of common sense; a longer or a lighter boat will always
be better in waves than a shorter one, even if non-dimensionally it is inferior; ballast sometimes makes
a boat roll most uncomfortably. The fisherman has not always the knowledge necessary to separate
such factors and might conclude that a longer boat is better due to its shape, when perhaps the reason
is only the length. Furthermore, during his lifetime a fisherman usually sails only about a dozen boats,
mostly from the one port, and of a similar type; so his experience on different boat types is normally
very limited in contrast to his experience of catching fish.

Nobody would think—if designing a transatlantic liner—of asking members of a crew to specify
the design: this is based on research and a careful study of conditions, analysis of operating conditions
and the co-ordination of technical and economic aspects. If fishing boats are to be improved, the same
analytical approach is definitely necessary. Science must play as important a part in fishing as it has
played in agriculture, forestry and nutrition. I think the time has come for naval architects to realize
that if we wish to design better fishing boats we must operate very closely with all disciples of fisheries
science. The term ““fisheries science” is comparatively new, but it is probably the best way of describing
the change from unplanned hunting to the organized utilization of the untapped resources of the sea.

Therefore, at the Second FAO World Fishing Boat Congress we had not only naval architects; we
had biologists, we had practical fishermen themselves, who gave their point of view. We also had very
distinguished fishing boat owners and builders. And in a long experience of national and international
conferences I have never been to one in which there was so much real frie: 4liness. And furthermore, I
feel this particularly as Chairman, I have never been to a conference whic. was harder work, because
the speed of discussion was really terrific. The volume of quesiions was to: - ential. And in dealing with
the matter from the Chair, it was rather like trying to turn off a shower in a bath-tub because you
realized that you had only a certain amount of time to give to any particular subject. Some people were
good; they talked slowly and deliberately, and they kept to the rules of the length of speaking. But others
went on and on. But the trouble was that they weren’t just talking. They were talking “good stuff™.
So how possibly could you extract the maximum from it and let people feel that everybody was satisfied ?

However we invited participants and those who had no opportunity to attend to expand their remarks
in writing. This invitation has been acted upon to a very great extent and the 225-page discussion in
this book probably constitutes somewhat of a record for a four days technical meeting of this kind.
Naturally some condensation has been necessary, but I am happy to note, as I did in my introduction
to the first fishing boat book that “the opinions are presented as they have been expressed and just
as often as they occur. No attempt is made to talk down to the reader or to tell him what he ought to
do”. This book has the thickness of a very large Bible and indeed, together with the first book, it will

- be a super-Bible for fishing boat builders and designers for a long time to come.

The Second FAO World Fishing Boat Congress was very worthwhile, and I would like to say quite
definitely that nobody could have done this better than the appropriate United Nations body—the
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FAO Fisheries Division. In organizing technical meetings one very easily loses one’s sense of
proportion but because this was an integral part of the activities of the FAO Fisheries Division, it had

a very good balance.

At the last Congress we did not dare to take you as far as atomic propulsion, but in the discussion
on the 1975 fishing boat Professor A. Takagi from Tokyo made some suggestions along these lines.

Now, it means just this: that if the Japanese are right, and if they can produce these atomic ships,
that the factory can stay at sea for maybe two years. Well, you'll say: that’s ridiculous. What about the
poor crew? I say: That's all right, don’t worry about that. Undoubtedly, such a ship would have a
flight deck. And every six months, or less, if necessary, crew A would be flown home and crew B would
be flown out. And possibly too, the catch, the frozen packaged fillets of fish, would be flown away
out of the freezing hold in the ship. So this ship might be fishing up in the north, and within 24 hours
a freshly filleted, deep-frozen packaged piece of plaice or sole could be enjoyed by someone in Alice
Town in the middle of Australia. This is not a flight of fancy, it is a distinct possibility, and I give it
to you as an idea of the tremendous pace of life today. And as this book goes to press we have news of
a proposal to use surplus aircraft carriers as mother- and/or factory-ships. The way in which the air
is leading us by the nose, the whole tempo of life is being speeded up. It is time we did speed up the
tempo of the fishing industry in view of the fact that only a fraction of 1 per cent. of the food we eat
comes from the oceans and seas, although they cover more than 70 per cent. of the surface of the
world—some 90,000,000 square miles. Old style fishing is not good enough to-day. We have seen
something of the new style in the factory ships and, for example, in the way Russia has built up great
fishing fleets. We have also seen a new development in fishing in the way the Japanese have set up
fishing enterprises in collaboration with governments of many countries, for example Israel, Ceylon
and Brazil. All these efforts are directed towards solving one of the continuing problems of to-day,
production and distribution of more and better food.

Fishing thought of the world is going through a period of intense change in which we are taking the
““maybe’ and “could be” out of it, and making it into a hard science, realizing that ‘““world fishing is
world feeding”’.

A. C. HARDY
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PRINCIPAL FISHING BOAT TYPES

A. C. HARDY

. Atable giving the world distribution of the important types of fishing boats at a is given. It contains 17 basic t ted
44 fishing nations, catching between them 92.9 per cent. of the world’s fish. © glance is & ic types operated by

LES PRINCIPAUX TYPES DE NAVIRES DE PECHE

. A cet égard, on a pensé qu'un tableau donnant d'un seul coup d'eil Ia distribution mondiale des types importants de navires de péche
était utile. Le tableau contient 17 types de base de navires employés par 44 nations pratiquant la péche et dont les prises représentent 92,9

pour cent des poissons péchés dans le monde.

PRINCIPALES TIPOS DE BARCOS DE PESCA

Se da una tabla con la distribucion mundial de los tipos mas importantes de barcos de pesca. Contiene 17 tipos basicos leados
en 44 naciones pesqueras que capturan entre ellas el 92,99 de la pesca mﬁdial. pos P

giving the principal ship or boat types used in fishing

other than those for purely local and off-shore duty.
Fig. 1 shows the distribution of the types among 48
different areas and countries. In order to simplify
matters, the types have not been rigidly analysed in so far
as sub-types are concerned; rather has the basic function
been chosen. The top of the table shows a total of 17
individual types. The columns to the left show the
principal fishing nations, divided into geographical areas
and arranged in alphabetical order within the continental
divisions,

Grouping of boat types
The first shown is the whale-catcher, a boat for shooting,
usually attached to the whale factory ship, but capable of
operating if necessary from shore bases. There are two
kinds of factory ships: (1) the mother ship which operates
with catchers and is concerned in processing or canning;
(2) the fishing stern chute factory, a new type also coming
into prominence particularly in the fishing fleets of the
U.S.S.R. This type formed the subject of much debate,
some of it acrimonious, on the occasion of the 1953
Congress. It is now beginning to reach maturity, and is a
completely self-contained type planned for gutting, pro-
ducing fish meal, extracting liver oil, and for producing
frozen fillets in packaged form ready for the consumer
market, The port of discharge is not usually a conven-
tional fishing port. o
The next group is the trawler family and it is divided
into distant water and near-middie water types. Then
come its near relations, the Pareja, and Grand Banker

IT has been judged useful to prepare a basic table

trawlers. Seiners, both Danish and Purse, follow; then
the large and diversified drift-net family.

The angling boat group consists of trollers, tuna
clippers and longliners. The recent arrival in France of
the U.S. type tuna clipper as opposed to the sail-driven
trolling tunny ship of former years is to be noted; it
represents a revolution in an important branch of the
French fishing industry. Longliners can be adapted from
other types, particularly in northern waters where a
longliner can be employed as a trawler and vice-versa;
they can also be specially built. In Japan and Canada
longliners are one-purpose boats. The dory-type long-
liner is confined to Portuguese and Canadian ownership.
There is a column for the carrier, which sometimes carries
fish in tanks with chilled seawater and on others in wells
open to the sea. This is followed by research and training
ships which are employed by no less than sixteen different
nations, and this is an indication of the importance with
which the training of fishermen and biological research
is regarded.

No attempt has been made to list hospital ships
accompanying the fleets at sea; there are a few of these,
some acting as store ships too, and some adapted to trawl
fishing. They are mainly owned by two nations, namely
the Portuguese and the Dutch. There are also fisheries
protection ships of the United Kingdom and Germany
equipped with hospital facilities.

Variety of types within countries

A study of fig. 1 produces many interesting facts. The
catch figures of each national column are in some respect
a measure of each nation’s reliance on fishing as a means.
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Fig. 1. Table of fishing boat types

of feeding, or for export purposes, or both. In this respect
it is natural that Japan should lead in the variety of boats
with a total of 14 individual types; followed by the
U.S.S.R. with 11 and Norway with 10, though this figure
is dependent on the inclusion of factory motherships.
In point of fact, Norway was the first country in the world
to adapt an ex-tank-landing ship, built during World
War I, as a complete herring oil and meal floating factory
working in conjunction with a group of catchers; in 1957
this ship was offered for sale. U.S.A. has 9 different
types. The United Kingdom, Canada and Iceland list a
total of 7 ship types; Portugal, France, Sweden and India,
6 each; the Faroes, Germany, the Netherlands and Italy
5; Denmark, Eastern Germany, Indonesia and the Union
of South Africa 4. -

A nation’s .interest in fishing, however, cannot be
judged by the number of types it used, this is controlled
by such factors as the size of the country and its internal
needs, the fishing grounds which are within reasonable
distance, and the extent to which fishing is an export
industry, i.c. canning, salting, etc., rather than a means of
national feeding. On size comparison it is noted that
Japan uses 14 types compared with only 11 by the
U.S.8.R. Other factors which affect fishing are the size
and types of harbours; the size of population willing or
able to go to sea in the fishing industry, and their expert-
ness as sailors. The available fishing population is

(28)

governed in some degree by the way in which other
industries intrude, and the extent to which they can
absorb labour.

Change in appearance
Seven decades of trawler evolution are outlined in fig. 2,
which is a good example of the development of a fishing
vessel type. It is a slow and gradual process, for deep-sea
fishing is not a business which encourages the taking of
unnecessary chances.

The coming of steam for propulsion in the 1880’s was
perhaps the most important stage. The ever increasing
length of voyages, due to fish movements and over-fishing,
brought about an increase in size. The advent of oil as a
fuel for boilers permitted even longer voyages, although
its use was strongly resisted at first, pasticularly in Great
Britain.

The internal combustion engine, just before the out-
break of World War I, probably caused the biggest
change which has ever affected shipping. It was not,
however, until well after World War II that it began to
affect the trawler. Even today steam has not entirely
disappeared. The use of electricity for propulsion, and
in certain instances for the whole powering of the ship,
is however now slowly gaining acceptance.

The growing importance of the bridge as the nerve
centre has eliminated outside walkways and increased the
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size of the structure itself. Alterations in machinery have
progressively cut down the size of funnels. An entirely
new type of funnel was introduced in 1946, a period
which marked the virtual end of the tall stovepipe struc-
ture previously nocessary to obtain draught for the rather
inefficient coal-fired boilers.

Model testing led to a cruiser-conical type of stern
about 1933. At the same time there was a tendency up to
the outbreak of World War II to increase the sheer
forward, rake the stem and build up the fo'c’sle; this,
for reasons of seaworthiness, was frequently of turtle-
back type. The introduction of the cruiser-conical stern
seemed to be the signal to increase the structure aft.
This improved comfort, gave extra space for accommoda-
tion and reduced the risk of the ship being pooped. Later
the mizzen-mast was eliminated, although this is not a
common characteristic. The present tendency to fish on
the starboard side only enables the superstructure to be
extended on the port side, again resulting in more and
better accommodation, and better quarters for the crew.

Common types of boat

The figures at the bottom of the columns of fig. 1 show
the extent to which various basic fishing boat types are
used. It is evident that on present showing, i.e. April
1959, the trawler in one or other of its various forms is

the most populzr—-ssutiomuutt. Next' oomasthc
drifter, which again in one or another of many forms is
used by 29 nations. This is followed by the purse seiner
employed by 26 nations, compared with the Danish type

" of seiner employed by only 8. Otbuhhhrmnkmgﬁxnm

are the troller, shared by 12 nations, and the whale-
catcher used by 11—this is employed by 5 nations as
shore-based, as apart from the factory-based unit. The
Pareja is shared by as many as 8; the research and
training ship has a total of 16. The almost universal
popularity of the trawler, of near and middle water type,
is especially to be noted, and is in fact used by ail North
Atlantic, Baltic and Mediterranean nations. The Nether-
lands has specialized in drifter type ships.

The common characteristic, it should be emphasized,
is merely one of method of fishing; in size, power,
equipment, they vary according to local conditions and
local sources of supply, or to the extent to which inter-
national sources of supply can be called upon.

It is felt that in the past all these factors for ship types
shared by so many nations have been confined to national
‘“watertight boxes™. It is the object of this paper to
break open the boxes and to let ideas mingle freely.
Although there are clearly many points in design which
could never be common to all, and perhaps only common
to a few, the exchange of ideas cannot but be of benefit
for all.
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PURSE SEINING: DECK DESIGN AND EQUIPMENT
by

\ PETER G. SCHMIDT, IJr.

More fish are wodbypuneuinilg,whichisthemonimpomtfomofencimbuetﬁshins,thmbyanyothnrbukmethod.
ign has improved rapidly in the last few years. The most important purse seining systems are the two-boat system,
as used in the Norwegian ﬂdw%':ndtth.S.EmCommenhadenﬁ:Mry and the one-boat Western as developed on the
i S.A. Canada. other basic systems are described. Theﬁshcunbeearriedeitherby purse seine vessel or by
CArry-a vessels. This has a major influence on design.
ion of the size of the purse seiner is described, together with the general requirements for an efficient purse scine wem and

tne important basic design considerations. The most important design consideration is the selection of the fishing method. After the method
has been selected, arrangement of work space can be made and proper equipment selected. In most cases, the combination fishing principle
shall be taken into account in the design.

The arra ts of fishing vessels, methods of fishing, and mechanization of the fishing process are discussed for the world's most
important purse fisheries, together with suggested changes.

LA PECHE A LA SENNE TOURNANTE

On capture plus de poissons par la péche au filet coulissant, qui est la plus importante méthode de péche au filet tournant, que

ﬂ: n'importe quelle autre méthode, et le plan des bateaux pour la péche & la senne s'est amélioré rapidement pendant les derniéres années.
syuémluplmimpomnudegéche&hsenmsomlcs stéme & deux bateaux, qui est employé par les pécheurs de harengs i

et par ceux de la cfte orientale des Etats-Unis pour la péche du menhaden, et le systéme occidental & un bateau employ¢ sur la cite i

des Etats-Unis et du Canada. Une description est donnée des autres systémes de base. Le poisson paut &tre transporté soit par le bateau de

péche & la senne, soit par des bateaux de transport. Ceci a une grande influence sur le plan du bateau. .

On indique le choix de la grandeur du bateau pour la péche 4 la senne tournante ainsi que les exigenoes requises pour un systéme
efficace de péche et les considérations primordiales pour le plan du bateau. La méthode de péche est le point le plus important & considérer
pour le plan du bateau. Une fois la méthode choisie, il convient de déterminer 1'espace et I"équipement nécessaires pour le travail. Dans ia
plupart des cas, le plan du bateau devra prévoir une péche mixte. . .

L'aménagement des bateaux, les méthodes et la mécanisation des procédés de péche, sont discutés pour les plus importantes
pecheries & la senne tournante du monde, ainsi que les modifications proposées.

LA PESCA CON REDES DE CERCO

La pesca con redes de cerco, que s la mas productiva de todas, y las formas de los barcos que emplean esas redes han mejorado
rapidamente en los ultimos afios. Los sistemas mds importantes de pesca con redes de cerco son el de 2 embarcaciones empleado en la
pesca del arenque en Norucga y en la de alacha en la costa oriental de los E.U.A,, y el de 1 embarcacién, practicado en la costa del Pacifico
del Canadé y los E.U.A, Se d’;wriben ambos sistemas. El pescado lo transporta el barco de pesca al cerco o barcos de transporte. Esto

influye mucho en las forinas. . .
Se explican la seleccién de las dimensiones del barco de pesca con redes de cerco, las condiciones generales que se han de rounir
para lograr un buen sistema de pesca con redes de cerco y consideraciones de importancia relacionadas con el proyecto, entre las cuaies ia

mas importante es la eleccion de los métodos de . A continuacion se hace la destribucion de los esp donde sc las facnas
yse seleccpo iona el equipo. En algunos casos, al pm el proyecto se han de tener en cuenta las poslm de emplear diversos métodos
de pesca. .

Se estudian: distribucion a bordo de los pesqueros, métodos de pesca y mecanizacion de la pesca en algunas de las pesquerias con
redes de cerco mas importantes del mundo. Se proponen algunos cambios.

any other basic type of fishing gear. By far the of all fish production. Throughout the world, most of the
most important type of encircling net is the purse herring-like fish are caught by this method. The world's
seine, great reduction fisheries are all based on purse seining.
Definition: A purse seine is a form of an encircling net The fish reduction industry is growing—particularly in
having a line at the bottom passing through rings many of the relatively um}eveloped fishing areas of the
attached to the net, which can be drawn or “pursed”. world, and along with this purse seining is growing in
In general, the net is sct from a boat or pair of boats importance. . o
around the school of fish. The bottom of the net is In many areas, the more efficient pursc scines are
pulled closed with the purse line. The net is then pulled replacing other traditional gear. The efficiency of purse
aboard the fishing boat, or boats, until the fish scining has increased recently, with the introduction of
are concentrated in the bunt or *“fish bag”. The syntt_xenc nets, mecham;ntmn, electronic fish detacuon
fish are then removed from the fish bag aboard and xmp;;oved b::s;l da:pt: ﬁ them years, pu;se
nying fish-carryi seining has ound to ex effective  for
ﬂ;aeﬂl'm vessel or an sccompanying e catching codfish in the Lofoten Isiands off Norway, and

rat

MORE fish are caught by encircling nets than by In U.S.A., purse seining accounts for over 50 per cent



FISHING BOATS OF THE WORLD : 2 — TACTICS

other applications are being found for sunken purse

There are many variations of the general procedure
described above, Thupnpervnlldescnbethedesxgn and

equipment of modern purse seine vessels, the methods
wused in many of the important purse seine fisheries of the
world and also the traditional types of boats. The reasons
behind evolution of the traditional designs are set forth,
together with suggested changes in method and design.
No attempt has been made to cover all of the types and
methods of encircle-net fishing, and the subject has been
limited to the more important fisheries.

Purse seining has evolved during the last 60 or 70 years
—primarily through the efforts of fishermen, with little
attention being paid by naval architects, factory owners,
or fisheries technologists. During the last 20 years rapid
development has been made in purse seine vessel design
and methods on the West Coast of U.S.A. and Canada.
In the last 5 years this development has increased in
tempo, with the introduction of mechanization of the
net-handling process.

In general, purse seining is little known and understood
in northern Europe, except in Norway and Iceland. Even
there few of the new methods and vessel designs have been
tried. As was very evident at the FAO Fishing Gear
Congress of 1957, much more work has been done in the
development of modern trawling than in the improve-
ment of purse seine methods and vessels. The deep sea
trawler had captivated the interest of naval architects
and engineers far more than the generally smaller, and less
complicated, purse seiner. Very few naval architects
have employed themselves in the betterment of the purse
seiner outside North America, and in most cases the
vessels have been built along the traditional lines of other
types of vessels common to the fishing area, with the
fishing method adapted to these vessels.

With the increase in mechanization in many parts of
the world, it is necessary to improve all phases of the
purse seine operation so as to increase the productivity
of man and equipment in order to remain competitive.
It is possible in most cases to design vessels and equip-
ment and select methods which can increase efficiency
well over 100 per cent.

The major purse seine fisheries of the world can be
grouped as follows:

©® Norwegian and Icelandic herring fishery

@ U.S. East Coast and Gulf menhaden fishery |

® U.S. Pacific Coast, Alaska, and Canadian salmon,

herring, sardine, mackerel and tuna fishery

@ Japanese and Korean sardine, mackerel and skip-

jack fishery

@ U.S.S.R. herring fishery

©® West Coast of South America anchovy and tuna

fishery

@ South and South West Africa pilchard and mackerel

fishery

® Portuguese, Spanish, French, and North West Africa
sardine fishery

@ Angola pilchard and mackerel fishery

(32]

BASIC PURSE SEINING SYSTEMS

Two-bosat system

This is the oldest system of purse seining, and was first
developed on the East Coast of U.S.A. in the menhaden
fishery. It was introduced into the Icelandic and Nor-
wegian herring fisheries in the early 1900s (Kristjonsson,
1959). In this system, two small seine boats 32 to 36 ft.
(9.75 to 11 m.) in length are carried in davits on board a
larger vessel, which is called a “steamer” (fig. 3). On

-
A Seine boote cerried on sleomer
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Fig. 3. Two-boat purse seining system

reaching the fishing grounds the small boats are launched,
each carrying half of the purse seine net. The boats run
breasted together until the school of fish is located, and
the set begins. The boats, on setting, go in opposite
directions, encircling the school of fish and coming
together 180 degrees from where they started setting the
net. The net is pursed, using a purse winch in one or both
of the boats, and the net is then pulled from each end by
the crew or power block in the two boats until the fish
are sumcxenﬂy raised and concentrated for brailing or
pumping. The “steamer” then comes alongside and
removes the fish from the bunt of the net with either a
large brail or a fish pump.
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The two-boat system of purse seining evolved in the
days before the modern gasoline and diesel engine, when
it was necessary 1o row around the fish. The fish-
catching boats were carried out to the fishing grounds on
the larger vessel, which was either sail or steam powered,
and were small enough to be propelled around the fish by
oars. There has been little change in this general method
since engines were put in the seine boats.

The two-boat system has the following disadvantages:

© It uses a large number of fishermen. The individual

productivity of each fisherman is relatively low. It
does not lend itself to mechanization

@ Launching and hoisting the smaller boats in rough

weather is hazardous, and much fishing time is lost
due to the problem of handling the small boats

©® The “‘steamer” must be large enough to carry the

small seine boats, which eliminates this system for
many species of fish where a large cargo capacity
vessel is not required

@ The length and depth of net are limited because of

limited space in the small seine boats

@ The work is extremely back-breaking and hazardous

because of the necessarily small and unseaworthy
boats which do not provide a good working platform

@ Investment per net is very high. Instead of having

several nets working per carry-away unit, only one is
used

The advantages of the system are:

@ Larger carrying vessels can be used, which travel at

high speed, complete with their fishing units

@ The small seine boats—particularly in Iceland and

Norway—compete for the schools of fish, and the
large single vessels setting the nets would find it
difficult to manoeuvre in such crowded conditions
® With the two small seine boats, it is possible to
encircle quickly the school of fish
©® The net can be hauled rapidly because it is pulled
from both ends simultaneously

Western one-boat system

The Western one-boat system shown in fig. 4 is becoming
increasingly popular and is being adopted in many areas
where fishing is developing. The net is carried aboard
the catcher vessel, and in most cases this vessel also carries
the catch back to the factory. A small auxiliary boat is
used, called a “skiff”. To surround a school of fish, the
large vessel releases the “skiff”’, whichis attached tothe end
of the net. The skiff tows away from the seiner as the
seiner is describing a circle around the fish. The seiner
joins together with the skiff and purses the net. The net is
then pulled aboard the seiner until the fish are sufficiently
concentrated to brail into the fish hold of the seiner, or in
some cases into a carry-away vessel, which may be
working in conjunction with the seiner. The Western
purse seiners are arranged with the machinery and deck-
house forward, 50 as to give the maximum working area
mthestemofthevesselforhmdhngthe net. This
system lends itself most favourably to mechanization and

high manpower efficiency.
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Advantages of the one-boat system are:

® Adaptability to the mechanization of the net hauling
process by use of a powered Block and highly
mechanized handling of rope or wire purse line

@ Utilizes a minimum of manpower
© Adaptability to systems capable of fishing in rough
weather

@ Safety to fishermen and no back-breaking labour

@ Ability to carry and handle large nets efficiently

@ Flexibility of operation—carries own fish in periods
when fish are scarce and works with other vessels to
carry away fish during periods when fish are
abundant

Disadvantages are: ‘

© Clumsiness of extremely large vessels, which would
make them unsuitable for purse seining certain types
of fish such as menhaden

@ The net is hauled from only one end, which, theo-
retically, is not as fast as hauling from both ends.
This disadvantage is not so great because of the
rapidity of hauling using a powered block,

Portuguese system

The Portuguese system, which is used to some degree in
France, Spain, and the Northwest coast of Africa, is
referred to by many in those countries as the ‘““American
system”. Evidently this system was derived from the
American West Coast system of carrying the entire net
aboard the purse seiner, setting it out with a skiff attached
to the end.

The bunt, or “fish bag” of the net is in the end, in
contrast to the lampara style, with the fish bag in the
middle, as used in the Mediterranean. The only basic
difference in the Portuguese system from the Western
system is that a large amount of manpower is used to haul
the nets. On the West Coast of U.S.A., the nets have been
historically pulled over power rolls, and strapped with
the boom (lifting the net in successive bites, with a single
fall from the boom)—now a powered block is generally
used.

With the Portuguese system, it is not possible to stack
the net on the stern of the boat because from 20 to 30 men
are lined up along the rail pulling web. From 3 to 5 men
coil the cork line on the stern. Several men are used for
pulling corks in the bow, and several more for pursing
(fig. 32). The body of the net is stacked for about 30 ft.
(9 m.) along the side of the vessel. The Portuguese
method of setting the net and pursing is generally similar
to the Western system.

The arrangement on the Portuguese boats with the
deckhouse and machinery amidships does not lend itself
readily to convenient handling of the net without m«h
fication of the system (fig. 32). | '

Themundmdwntageofthenyﬂemuﬂm it needs
a large amount of manpower. Otherwise ith, in general,
similar to the Western system. .

South African “‘lampara” system
In South Africa the net and fish are all carried on ome
scine boat; however, a modified lampara-style net with
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Fig. 4. One-boat purse seining system
[34]
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purse line is used. This system was well described by
du Plessis (1959). The South African boats are very
similar in arrangement to European “drifters”, and the
systom does not lend itsell well to mechanization;
however, it is relatively efficient for the small nets used.

Drums were first introduced in 1951 in British
Columbia and the Puget Sound areas of the Pacific West
Coast. They have been primarily successful in handling
relatively shallow salmon seines, and are the fastest, most
efficient method yet devised (Smith, 1954; Schmidt, 1953).
Unfortunately, there are various problems to be sur-
mounted in using a drum seine, of which gear damage and
special methods of handling the net appear to be the most
serious. The drum seine lacks flexibility in adapting to
the traditional nets that are in use. Prior to the introduc-
tion of the powered block, about 30 boats were converted
to drum seining, and several new vessels were built. In
drum seining, the seine is wound on a large drum mounted
on the stern of the vessel. A spooling device, consisting of
two vertical rollers moving in a track on the stern of the
vessel, is used to spool the net back and forth while it is
being wound onto the drum. The entire net from cork
line to lead line is bunched together as it goes through the
spooler and winds onto the drum. The drums have been
mostly hydraulically powered; however, some of them
are run mechanically through shafting and gearing. The
spoolers have been primarily hydraulically actuated.
Some of the drums have been mounted on a rotating
carriage in a tub, with spooler mounted on a frame
attached to the drum, such that the entire mechanism
can be rotated through 180 degrees. This allows picking
up the net on the side, similar to the position of pulling
the net onto a seine table. The fishing vessel must have a
wide, square stern, which in most cases is recessed with a
tub, so as to lower the centre of gravity of the drum.
The net is set out over the stern of the vessel, allowing the
drum to rotate against a brake.

Since the introduction of the powered block during the
last three years, only about 6 drum seine vessels have been
built or converted. It would appear that the simplicity,
low initial cost, and flexibility of the powered block are
advantages over the drum. The drum seine method must
not be discounted, however, as it can be successfully
applied to various types of fishing, and may eventually
gain more favour after additional development.

U.S. mackerel and Icelandic berring one-auxiliary boat
method

This system is a transition from the two-boat system used
in the menhaden and Icelandic herring to a modified one-
boat system in which the net is carried in one auxiliary
seine boat that is towed by the larger vessel. Obviously,
the only justification for this method is that the large boat
does not have appropriate space on the stern or alongside
the house from which to handle the net. The large boat
tows the net-handling boat alongside the quarter, to make
the set around the school of fish. In effect the small boat

]

is a floating seine table. The large boat then purses the
net and the net is hauled back into the small scine boat.
This system is makeshift at best, and should be considered
only as a transition to utilize existing equipment where
the fishery cannot justify the construction of proper
Western-style purse seine vessels.

METHOD OF CARRYING FISH

One-boat carrying its own fish

In the Norwegian herring and menhaden two-boat system
the steamer not only carries the two fishing boats to the
grounds, but is used to transport the fish back to the
factory. Each “steamer” is therefore a complete fishing
unit working independently. When the steamer is loaded,
it is necessary for it to leave the grounds, with its net, to
unload.

In the Western system, the purse seine vessel usually
carries its net and fish. On the U.S. West Coast most of
the salmon, sardine, and tuna seiners operate in this
manner. The salmon seiners, however, are unloaded into
tenders (carry-away vessels) each night to transport the
fish to the canneries. The California sardine seiners carry
their own fish, however, when big sets are obtained
many boats of the fleet may load up from one net.
The tuna purse seine vessels operating out of Southern
California and South America all carry their own fish,
In South Africa, Angola, Portugal, Spain, France, and
Northwest Africa, most of the purse seiners carry their
own catch.

One boat working with carry-away vessel

The best example of this is the Canadian winter herring
fishing, where, although the seine boat is a complete
fishing unit capable of carrying fish, in most cases these
boats work in conjunction with tenders which carry the
fish the long distances back to the reduction factory. Itis
generally only when close to the factory or when all of
the carry-away vessels are loaded that the seine boat will
load itself and return to the factory. Obviously the
advantage of this system is that it allows the fishing unit
to stay on the grounds, keeping its net and crew more
productive while the carry-away vessels run back and
forth to the factory. The consideration of whether the
fishing boat should carry its own fish or work in con-
junction with carry-away vessels is of prime importance
in the selection of the design and arrangement of the
fishing vessel.

SIZE OF BOAT

Some of the factors influencing the size of the purse seiner

are: )

® Governmental regulations

@ Distance to fishing grounds

@ Maximum daily catch

©® Average daily catch

® Stability and adequacy of working phtform.
together with size and weight of net

@ Availability of carry-away boats

@ Use of vessel for other methods of fishing

[35]
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- The influence of these factors will be illustrated by the

{1) Governmental reguintion: In Alaska, protective laws,
which are based partially on conservation and partially
on protecting the local fishermen, have been passed which
limit the lengths of fishing boats. For instance, in South-
castern Alaska, the Alaska limit has been in effect for
some time, which prohibits the operation of any fishing
vessel of over 50 ft. (15.3 m.) registered length. From this
has developed what is known as the Alaska limit com-
bination purse seiner. In other areas in the fishing world,
there are regulations which tend to restrict the size and
type of vessel. In general, this type of restriction is non-
progressive and detrimental to the development of
efficient fisheries.

(2) Distance to fishing grounds: This criterion has had
a major effect on the design of the tuna seiners, inasmuch
as they must travel many days, and sometimes as much as
three weeks, to the fishing grounds. To make this type of
operation profitable, a large fish-carrying capacity is
necessary. Tuna seiners are getting larger and larger,
and at the present time are up to 150 ft. (45.7 m.) in
length and capable of carrying up to 400 tons of frozen
tuna.

In many areas, such as the anchovy fishing grounds of
Peru and northern Chile, and the fishing grounds of
South and South West Africa, the fishing vessels rarely
go more than 10 or 20 miles from the factory. In this case,
the size of the vessel can be determined primarily by the
expected maximum daily catch. At present, in the newer
areas, the vessels make two and three trips a day. The
trend is to increase the size of the vessel—not because of
distance, but because of the expected daily catch.

(3) Daily catch: The size of the maximum daily catch
and the average daily catch are probably the most im-
portant factors influencing size. For instance, most of
the menhaden vessels have reached the size (approxi-
mately 130 ft. or 40 m.) at which they can handle what
would be considered a large day’s fishing. These vessels
range outward to approximately 100 miles from the
factory, generally returning each night with their catch.
Recently some vessels of up to 200 ft. (60 m.) in length
have been built, and have been refrigerated so that they
can stay at sea for up to one week before unloading. It
has not as yet been determined whether this is a profitable
size of vessel. The South African boats were originally
50 ft. (15.3 m.) in length and carried 80 to 100 tons of
fish. Each year they are increasing the length of these
boats to a point where they can carry as much as 200 tons
of fish. The fishing grounds in South and South West
Africa are close to the factories, and it has been common
for these boats to make several full-load trips a day.
They are now finding that, with improved nets and the
echo sounder, bigger and bigger catches are being made;
consequently the size of the vessels is increasing. The next
step would be the introduction of carry-away boats that
would pump the fish out of the nets, carrying them back
to the factory, allowing the catcher boats to stay on the
ground.
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(4) Working pistform: As mechanization is increasing,
the desirability of having a stable vessel with a clear deck
area at the stern is beooming more important. A poor
working platform is afforded in the small two-seine boats
as used in Norway and the U.S. menhaden fisheries. A
good working platform is afforded by the large herring,
sardine, and tuna seiners on the U.S. West Coast.
Complete mechanization is possible aboard these vessels,
with the crew exerting practically no physical effort.

(5) Availability of carry-away hoats: If a system using
carry-away boats to take the fish back to the factory is
used, the size of the purse seiner can be relatively small.
It is the author’s opinion that vessels from about 45 to
§5 ft. (13.7 to 16.8 m.) can efficiently handle the largest
nets, provided they work directly with carry-away
vessels that are equipped with pumps. It would be
possible with, say, a 50 ft. (15.3 m.) seiner, similar to
fig. 27 to handle the largest pilchard, sardine, anchovy,
menhaden, and herring nets with not more than six men.
These boats can be so mechanized that it would be
unnecessary for helper boats, customary in Norway, to
be used in drying up the net.

REQUIREMENT FOR AN EFFICIENT
PURSE SEINING SYSTEM
The design of a purse seiner should meet the following
general requirements:

(1) Rough weather: The vessel must be designed to fish
in rough, as well as in calm weather. Many of the purse
seine vessels and systems being used are ineffective a large
part of the time as they cannot be used in high wind and
rough seas. It is the author’s opinion that a vessel and
system can be devised that will fish in much rougher
weather than is at present being done in most areas.

(2) Manpower efficiency: The system should handle
large nets with a minimum amount of manpower—in
most cases the modern systems of mechanically handling
not only use fewer men, but are more productive, in that
more sets can be made during an equivalent fishing period,
and the net and fish can be handled faster.

(3) Safety of fishermen and elimination of hard, back-
breaking labour: As education and the standard of living
of the various fishing areas increase, it becomes more and
more necessary to improve safety standards and to
eliminate unnecessary hard, back-breaking labour, so as
to attract better fishermen to the industry.

(4) Speed of setting and hauling: It is important that the
net should be able to be set out fast, and in many cases
the circle made in either direction, to left or right.
Likewise, the problem of attack from sharks, which
occurs in many areas, is lessened with the speed of
hauling.

(5) Brailing speed: Efficient brailing systems should be
devised to remove the fish from the fish bag as rapidly as
possible. Often the hauling speed is very good, but
brailing oocupies too much time. The fish pump (Burgoon,
1959; Robas, 1959) is being increasingly used. It is at
present universally used in the U.S. menhaden fishery, and
is being introduced in South America, Whereas rapid
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Fig. 5. Pumping menhaden with 10 in. (305 mm.) centrifugal pump

brailing is accomplished in Norway, Canada, and Cali-
fornia, the fish pump has advantages in requiring fewer
men, less time lost in starting the operation, and allows
continuous operation (fig. 5).

(6) Efficient pursing: Again, setting, hauling, and brail-
ing can be speeded up, but to little avail if the pursing
system is too slow and requires too much manpower.
Modern, drum-type winches, using wire cable, are the
ultimate answer (fig. 6).

(7) Night fishing: The purse seine system should be
equally efficient at night as it is during the day. In
general, the Western system can be accomplished safely
at night. The system using two small seine boats, such as
the menhaden and Norwegian herring systems, does not
lend itself safely to night fishing.

BASIC DESIGN CONSIDERATIONS

The most important design consideration is selection of
the purse seine method. This means selection of the type
of net and system of hauling, method of pumping or
brailing, and unloading. The next most important con-
sideration is whether the boat is to carry its own fish or
whether the fish will be carried in auxiliary vessels. From
the above considerations it is possible to block out a
general scheme. The design of the hull below the water is
less important than the working arrangement and
fishability, Of course, good naval architectural practice
should be used. There are many considerations, other

than resistance, which are of primary importance. It has
been found, however, that low resistance vessels can be .
designed within the more important Jimitations that go
with the fish-catching method.

After the general system is decided, mmaemmtof
working space can be made, and proper equipment can
be selected for net haulmg, pursing, and fish handling.
Stability is of prime importance if mechanical systems of
hauling are to be accomplished. Draft is often a con-
sideration—particularly in such areas as the U.S, East
Coast menhaden fishery, some areas of the Alaska saimon
fishery, and some of the anchovy fisheries of South
America. The following outline is suggested in evaluating
a design:

@ Selection of method of handling net

® Arrangement of working space to best suit this

method

@ Selection of best possible hull to go with the above,

providing adequate stability and low resistance, and
meeting draft limitations

@ Proper location of fish hold space so that vessel will

not trim either by bow or stern when being loaded
® Selection and arrangement of proper equipment:

(a) Net hauling equipment

(b) Pursing and purse line-handling equipment

(c) Fish handling (brailing or pumping)

® Unloading considerations—arrangement of vessel

s0 it can be easily and rapidly unloaded

©® Adequate accommodations to attract high quality

fishermen.

COMBINATION FISHING

So far, in this discussion, consideration has only been
given to purse scining and the purse seine method of
fishing. It is becoming more and more apparent that in
most fishing areas vessels should be able to accomphsh
eﬂimently at least one other type of fishing in the “off
season”, 50 as to obtain maximum utilization of the
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Fig. 6. Hydraulic 3-dram, 5-ton.tuna purse winch
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Fig. 7. Application of powered block, showing arrangement on various types of purse seine vessels
[38]
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vessel throughout the year, Hanson (1955) discusses the
combination principle in detail. In Europe most vessels
being used for purse seining have evolved from other
traditional types. There is a marked resemblance
between trawlers, drifters and purse seiners in these
areas. In most of the areas, as in Iceland, more con-
sideration has been given to the proper handling of drift-
nets, long lines, and trawls than to the development of an
efficient purse seining system. On the U.S. West Coast
and Canada, the vessels have been developed primarily as
purse seiners, and have been modified for use as trawlers
and long liners. Where the purse seine fishery is the most
valuable in terms of monetary return, it is only logical
that this approach be used. It is surprising, however, how
well the West Coast purse seiner lends itself to stern
trawling and long lining. It is the author’s opinion that
purse seine vessels similar to fig. 20, 21, 24, 27, 28, 29 and
30 not only convert well to trawling, but make superior
small stern trawlers with many advantages over the con-
ventional side trawler type. Vessels of this design are also
engaged in the North Pacific halibut fishery, and the
largest landings in the last few years have been primarily
by these vessels, rather than by the traditional schooner
type, which is similar in design to the European long-
liners and drifters. In the conversion of the U.S. West
Coast purse seiner to trawling, maximum use is made of
the boom in handling the trawl net, as described by
Alverson (1959).

EQUIPMENT FOR PURSE SEINING

Powered block
The Puretic Power Block (Schmidt, 1959) and system of
hauling nets has in recent years probably done more than
any other one thing to revolutionize the purse seine
fishery. The powered block is in use by over 1,000 boats
on the Pacific East Coast from Alaska to South America.
It is gradually being introduced in Norway, Iceland,
Korea, and other areas. The U.S. East Coast menhaden
fishery is now about 80 per cent. converted to the powered
block, even in the small seine boats. In this conversion,
twelve men have been eliminated from each net, thereby
doubling the labour efficiency. In addition, faster hauls
are being made on larger schools of fish. As stated by the
author (1959) ““The power block is a new concept in net
hauling whereby fish nets can be hauled from the sea
faster, with fewer men and less toil, with less nét wear
than by traditional hand methods™. It is not a matter of
whether a traditional system can be adapted to the
powered block, but whether a system can be developed
using the powered block which will increase the produc-
tivity of the fishery. In all areas where the powered block
has been effectively tried, either a traditional system has
been modified or a new system has been successfully
dev ~Fig. 7 shows applications of the powered
block to various traditional boat types and basic
methods. Tn most cases, some redesign or rearrangement
of the vessel would eventually follow the introduction of
the powered block.
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Pursing is accomplished usually by pulling the -
hemp, steel wire or nylon purse line at both ends
the use of a purse winch, with several turns being
around each one of two winch heads.

In the 1930’s a Tacoma shipyard developed a type
wire purse winch for use on the large herring, sardine
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Fig. 8. Pursing with wire purse line on special type 3-drum winck

and tuna seiners on the U.S. West Coast (fig. 8, 9). This
type of winch was a decided advancement for the large
boats, and allowed them to use wire cable in pursing.
Other U.S. Western boats ran the wire from hardened
winch heads on the conventional winch to drums, where
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the wire was wound (fig. 10). Before setting out, all the
wire is wound on one drum. In many of the purse seining
areas where mechanization is developing, the change to
wire purse line is proceeding rapidly. ,

Fig. 6 shows a new type of hydraulic purse winch for
the large tuna bait boats that are converting to purse
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Fig. 10. Pursing with wire on standard winch, showing leads to reels

seiners. This all-hydraulic winch has three drums and
three gypsies—each with separate controls and hydraulic
motor for independent operation. The capacity of the
winch is S tons, and it is capable of handling a purse line
of & in. (14.3 mm.) diameter, 800 fm. (1500 m.) long.
Sets of up to 300 tons of skipjack have been made with
this winch in conjunction with a powered block and
nylon tuna seine in Peruvian waters.

Brailing using the conventional brailer is well developed
in Norway, Iceland, and Canada. The use of pumps is
increasing, and will probably supersede brailing in the
next few years—particularly where the fish is to be used
for reduction. For tuna and salmon the conventional
‘brailing methods will undoubtedly continue. In salmon
fishing, when small catches are being made, the fish are
rolled aboard with the use of the powered block, by
bringing the end of the bunt of the net across to the hatch.
This has speeded up the process considerably. Special
“brailer blocks”, or releases, are used in Norway and
Canada. In Norway it is the Haahjem brailer block, and in
Canada the Wilfro block. This device holds the bottom of
the brailer closed until it is tripped by pulling on the wire.

Miscellaneous eqnipment

Much hydraulic equlpmznt is bemg installed on U.S.
‘Western purse seiners and used in conjunction with the
hydraulic powered block circuit. Lightweight, compact,
high pressure hydraulic mast- and boom-mounted
winches have been developed for raising and swinging the
boom, and for brailing. Hydraulic anchor winches have
also been developed which operate off the powered block
circuit. It is very important to have a conveniently
opu;ﬂngmchorwmch,uxtisoﬁennmuryto anchor

—parﬁcﬂndywhenopemiuinthewrf In ‘South
America, most of the seine vessels do not yet have anchor
winches, but it would be an extreme advantage when
fishing anchovies close to the breaker line. Considerable
hardware has been developed for handling purse seines
such as a special skiff release, purse line release, and snap
purse rings. Two types of snap purse rings are used—the
Norwegian-Iceland type which the author introduced to
the U.S.A. in 1956, and a new type developed in Cali-
fornia by Peter Maiorana. The snap purse ring has
several advantages—particularly when used in conjunc-
tion with the powered block method.

ANALYSIS OF VESSEL TYPES AND METHODS
" AS APPLIED TO IMPORTANT
PURSE SEINE FISHERIES

The following is an analysis of the type and arrangement
of fishing vessels, and specific methods, with suggested
changes for the more important purse seine fisheries.

UNITED STATES EAST AND GULF COASTS

The U.S. menhaden fishery extends from New England to
northern Florida, and from Florida to Texas in the Gulf
of Mexico. This is one of the two largest reduction
fisheries in the world, and annual production has reached
over one million tons of fish. The fishing season lasts
nearly six months, and the fish are concentrated in large
schools. Most of the fishing vessels are owned by the
factories. Robas (1959) describes the general method and
type of vessel. The basic system is the two-boat system.
The menhaden steamer is from 100 to 200 ft. (30 to 60 m.)
long, of relatively shallow draft, and is capable of carrying
from 150 to 600 tons of fish. These vessels are highly
powered, with speed of up to 15 knots. A number of
138 ft. (42 m.) wooden minesweepers have been con-
verted, and are successfully being used by the industry.
Many of these vessels are twin screw, with up to 1,200 h.p.
Recently some of the larger vessels have been refrigerated,
using a chilled sea-water circulating system.

[40]
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f}g 12. Modern aluminium menhaden boats ready to make set,
36x8 ft.9in. (11x2.7 m.), 100 h.p. gasoline engine and power block

Arrangement: The menhaden steamer (fig. 11) has the
engine or engines in the stern, the fish hold amidships,
and pilot-house and crew’s quarters forward. These
vessels take on the general aspect of a tanker. All
menhaden steamers are equipped with fish pumps,
10 in. (305 mm.) dia. being the most common size. The
fish pump is located in the after part of the forward
deckhouse, and is driven by a diesel engine of from 100
to 200 h.p. (fig. 5). The small seine boats, which are
called “purse boats” are carried in davits alongside the
machinery house aft. A hydraulic system is used for
hoisting the boats.

Small seine boats: The “purse boats” are as shown in
fig. 12. In 1958 aluminium purse boats were introduced
to the industry, made from } and fyin. (6.35 and 4.8 mm.)

Fig. 13, Hauling menhaden seine with hydraulic power block supported
byMnl::Mack crane (note the easy work of the fishermen)

aluminium plate, alloys 5083 and S086. Neacly half of the
fleet has now converted to aluminium purse boats.
They are 36 ft. long by 8 ft. 9 in. wide (11 by 2.7 m.), and
wmdevelopedtnprov:deamoremwmhn;w
form and more working space for use with the

block, without increasing the weight. The steel boats
which have been replaced were 32 ft. (9.75 m.) long, and
it has been found that the iarger, lighter aluminium bodts,
even when used with the powered block, are considerably
more stable, buoyant, and seaworthy. The fishermen
report that these boats are much drier, and they can be
launched, and fished, in rougher weather with: the
powered block than was possible with the smaller steel
boats, fishing by hand. It can be seen from fig. 13 that

14. Modern method of strapping menhaden net with 3-ton

h ydraullc winch to m the fish for pumping (the largest sets can be
lled with ease in this manner)

hauling the net in the overhead position does not cause
excessive angle of heel. Actually, the resultant heeling
force is about the same as when pulling the net by hand
over the gunwhale, the only difference bemg that the
powered block exercises greater force than is pomble by
hand.

Method of fishing: The method of fishing has been
somewhat modified by the use of the powered block,
strapping winch, and fish pump. Aeroplanes are uni-
versally used in the menhaden industry for spotting fish,
Approximately one acroplane is used for each five boats,
Not only does the aeroplane locate the schools of fish,

[41]



FISHING BOATS OF THE WORLD :2 — TACTICS

Tl 1. R boen vediced ;.‘r;:"""“’, The m’;,’:'w"”..,;;’,;":A""’ oo
but actually sets the purse boats around the school by the
use of radio. Six men are now used in each purse boat
with the powered block and strapping system whereas
formerly twelve men were needed. By studying fig. 13
and 14 it will be seen that the men do very little physical
work. One of the largest operators in the industry has
applied electrical attraction, in conjunction with a fish
pump, to speed up brailing. This allows pumping before
the fish would normally have been sufficiently concen-
trated, and together with the strapping system has
speeded up this part of the operation.

Mechanization: In 1958 and 1959 nearly 80 per cent of
the ‘menhaden industry converted to the use of the

powered block in the purse boats. The powered block is
supported by a specially developed hydraulic crane
(fig. 13; SOhmidt, '1959). Hydrautic reels for spooling the
pumlmehaveahobeenmtmduoedmtothenewpnm
boats. In 1958 the system of strapping the net to dry up
and concentrate the fish for pumping was finally adopted.
Fig. 14 shows the strapping operation in which the
net is lifted by hydraulic winch, using two single
falls to the gaff on the mast of the steamer. A two-drum,
3-ton, high pressure hydraulic winch was developed for
this purpose. Each drum is on an independent hydraulic
circuit, using hydraulic power for both raising and
lowering to ensure positive control. The power block cut
down the manpower required while pulling in the net
much more rapidly, and the strapping system made it
possible for this small crew to dry up the net without
additional help. This system works with a minimum of
manpower, even on the largest schools of fish. It also
allows fishing in considerably rougher weather than was
possible before.

Suggested changes: It is the author’s opinion that the
menhaden system has developed about as far as the basic
system will allow, with the use of these modern aids:
aeroplanes for spotting, powered blocks, strapping
winches, electrical attraction, the fish pump, and greatly
improved aluminium purse boats. A minor improve-
ment is suggested in fig. 16, which shows an improved
purse boat as designed by the author. This design is a
further refinement to allow more convenient operation
with the powered block, and to give the boat captain
better visibility and control of the boat.

Any major increase in efficiency must come from a
change in basic method. At present experiments are being
made using one-boat systems in the menhaden fishery.

Fig. 16. Improved design for menhaden p
[42]
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Further experimentation of this type should be conducted
to determine whother some form of oneboat system
would not be superior to the present two-boat system.
Adadgnumihnoﬂg.zzwouklbempable of handling
the menbaden net with only six, rather than twelve, men

needed in the purse boats. A boat of this type with
powered block working with a carry-away vessel and
employing the strapping system for drying up would be
able to handle large schools of fish rapidly with increase
in manpower efficiency and ability to fish in rough water.

NORWAY
Herring
The Norwegian herring fishing method has already been
described. Fig. 17 shows a Norwegian vessel drying up
a large catch of herring.

Arrangement: The type of vessel is similar to the men-
haden steamer, but is wider and deeper. This is because
there are no draft limitations as in the menhaden fishery.
The machinery and deckhouse are all astern, similar to

Fig. 17. Norwegian herring seiner and seime boats with helpers
drying up herring for brailing

the schooner or cutter design from which they evolved.
The two purse boats are carried in davits aft.

Seine boats: Norwegian seine boats are now being built
primarily of steel. A number of aluminium seine boats
were built without too much success, primarily because
they were of light gauge, riveted construction. With the
newer aluminium alloys and welding techniques, alu-
minium seine boats should have the same advantages as
observed in the menhaden industry. The Norwegian
seine boats are arranged with the engine in the stern, and
the net handling in the bow. They are of whale boat type
about 32 by 8 ft. (9.75 by 2.44 m.). There is considerable
difference of opinion as to whether this is a more satis-
factory arrangement than that used in the menhaden
seiné boats where the engine is in the bow.

‘Miethod of fishing: The echo sounder is used to locate
the fish, which are very rarely visible on the surface.. The
two purse boats encucle the fish, and when large sets are

made additional helper boats are called into help dry up |
the catch (fig. 17). These boats are out on the grounds,
being towed by small drifter-longliners, The fishermen in
the helper boats share in the catch that they help to dry
up. The boats towing the helper boats are used to tow
the “steamer" during hauling and brailing operation.
Mechanization: The net-handling procedure is little
mechanized except for some use of powered rollers
mounted on the gunwhale. The powered block has not
been tried, and drying up of the fish is done by the use of a
large amount of manpower in the seine boats and helper
boats, rather than by the strapping method. The fish
pump, although it has been tried, is not being employed.
The method of brailing, using the conventional brailer, is
well worked out, and good brailing speed is achieved.
The large and modern “‘steamers” (seiners) are very fine
ships, well designed for the system being used.
Suggested changes: The methods developed in the
menhaden industry, including the fish pump, strappmg,
and powered block, can be adapted to the
herring boats with very little change in basic system. It
should be possible to handle the largest sets with the
above recommended mechanization. Aluminium purse
boats of the design in fig. 16 are recommended for support
of the powered block if mechanization is attempted.
Much further experimentation should be made with a
one-boat system, working in conjunction with carry-
away vessels. There is no reason why this system,
properly applied, should not be successful in the Nor-
wegian herring fishery and particularly fishing in the
rough weather which has plagued this industry. The only
two arguments against adopting the one-boat system are:
@ It may be hard for one boat to compete in setting
in the congested areas where there is so much compe-
tition for a school of fish
® Unsuccessful experiments have been made in
Norway with U.S. Western one-boat systems. It is
the author’s opinion that these experiments were
inconclusive, inasmuch as the boats were not
adequate; nor were the personnel properly trained.
Considerable improvement has since been made in
the U.S. Western technique. A seiner of the design
of fig. 22 is capable of mechanization, and also can
set in congested areas. A vessel of this type can
operate in much rougher weather than the open seine
boats now used. It would travel to the fishing
grounds under its own power, or could be towed,
winched tight to the stern of the carry-away vessel

Cod and saithe fishery

A few years ago seining was introduced in Lofoten
in northern Norway for codfish. Sunken nets were used,
similar to the U.S. Western purse seining system. These
nets were handled on the stern of drift-net and longline
vessels which were not designed for, and were very in-
convenient for use with, this system. Purse seining of cod
in Lofoten, which was found to be very effective, has
now been banned by legislation due to conflict with the
fishermen using traditional methods.
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An aqmimemﬂ powcnd block was introduced into
ﬂmﬁlhuy*in 1958, and proved an immediate success.
Suggented changes: It is suggested that new vessels have
thdechhommwdforwnd.mhthatthemtcanbe
efficiently handled using the powered block. The vessels
now being used are exceedingly inconvenient for purse
ing. The U.S. Western-style combination purse
seiners might be ideal for the cod and saithe purse seine
fishery, and they can also be used for trawling and long-
lining at other times of the year.

UNITED STATES WEST COAST, ALASKA
AND CANADA

The types of vessels used have been exceedingly well
described by Hanson (1955). These vessels are used for
purse seining salmon, herring, sardines, anchovies,
mackerel, and tuna.

Arrangement: The general arrangement places the
engine in the bow, with a forecastle for the crew in the
smaller vessels just forward of the engine room. The
deckhouse is forward, and is either of the 1- or 2-level
type. This leaves the large deck area at the stern available
for handling the net—both in setting and hauling. The
larger boats have all of the crew accommodations in the
lower deckhouse on the main deck. These quarters are
spacious compared to European standards, and are very
comfortable, even in a seaway. The boats are equipped
with a large mast and boom, and all operations requiring
physical effort are handled by power, with much use of
the boom—and in some case, booms.

In this design, a horseshoe, or transom, stern is used,
with the deck being kept very wide aft, to give a maximum
amount of stability, working space, and flotation. The
wide deck aft is very important. The fish hold is placed
with its centre of gravity on the centre of flotation such
that the vessel does not trim by the bow or stern when
loaded. The rudder is kept underneath the counter, to
keep the net from fouling. The seagoing characteristics
of these boats are good, and pitching is very small because,
with the wide stern, the tendency to “hobby-horse™ is
minimized. The tanks are placed in the stern and engine
room. The forefoot is fairly deep, which keeps the bow
from drifting unduly. This gives an added advantage, in
manoeuvring as the stern pivots about the bow, which is
very convenient—particularly when this type of boat is
being used for longlining.

Method of fishing: The method of fishing has already
been described in this paper and, whereas the size of
vessel and details of the net vary considerably for different
types of fish, the general system is the same for all of the
types of fish mentioned above. Specific differences will be
listed below.

Mechanization: In general, the U.S. Pacific Coast
boats are mechanized, with the use of the powered block
and increasing use of wire drum winches for handling the
purse line. The fish pump is little used as yet, because it is
not applicable to pumping salmon or tuna, which have
been the primary source of income in this area. Maximum
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Fig. 18, " Salmon purse seiningh on the U.S. Pacific coast—setting
the net

use is being made of hydraulic topping lift winches for the
boom, boom vanging winches, and other mechanical
aids. Very little physical effort is required by the fisher-
men.

Suggested changes: Since the powered block is generally
used in this area, the requirement for the seine table, as
shown in fig. 20, and by Hanson (1955), has been
eliminated. Many of the boats are now removing the
seine tables, and new vessels are being built without them.
Since web pulling is no longer done by hand, it is sug-
gested that the boats be designed with higher freeboard
and more sheer up in the stern. With the use of the seine
table, it was necessary to keep the sheer very flat so as
not to cock the table unduly, and to keep it from being
excessively high. Increased mechanization of the boom
should be used, together with more use of auxiliary
booms for brailing. Further improvement should be
made in methods and equipment for handling wire purse
line. The use of aluminium should be adopted in seine
skiffs. The trend toward excessive beam should be
stopped. The Alaska limit law, limiting the length of

Fig. 19. Houling 300 fm. (550 m.) net with powered block using
‘ seven men
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vessels to 50 ft. (15.3 m.) has caused designers to build
wider and wider vessels. It has been found that beams in
excess of 17 ft. (5.2 m.) on a 50 f. (15.3 m.) registered
length cause excessive steering problems when driven at
high speed-length ratios. It is suggested that lower
deadrise be used with the resultant increase in midship
coefficient and decrease in prismatic coefficient. The
tendency in the past has been toward excessive deadrise
and high prismatic coefficients, which give high resistance
per ton of displacement.

Salmon

Fig. 18 shows a typical Alaska limit salmon seiner making
a set. Fig. 20 shows the arrangement of living quarters,
working space, winch, and hold. In 1958 this vessel

Fig. 21. Alaska limit salmon seiner

covered 17,000 miles in its quest for salmon and sardines
—from the Bering Sea to southern California. The
Alaska limit design has developed an exceedingly high
displacement-length ratio vessel, which provides a very
stable working platform. These are big vessels for their
length, being designed to make the most of the length
limitation. Thelemesluﬁ‘w:llbenotedmﬁg 18. These
skiffs are from 16 to 18 ft. (4.9 to 5.5 m.) in length, and
powered with engmes of from 100 to 165 h.p. Their
pnmary purpose is to tow the end of the net while the net
is being set out, tow the vessel away from the net during
the pursing and hauling operation, and tie off to the
cork line during brailing. There are probably nearly
1,000 boats of this general style on the West Coast,
including British Columbia. Fig. 22 shows a small,
shallow draught “‘beach" seiner. From 400 to 500 of these
vessels operate in the Kodiak Island and Prince William
Sound areas of Alaska. A vessel of this type carries a
crew of four, who live aboard. The dimensions are
39%x14x2 ft. (11.9 4.3 0.6 m.) draft. In Canada and
onPngctSoundhruermmvmehmnhouud,
because there is no limit on length. The design and

Fig. 22. 39x14 fi. (11.9x4.3 m.) shallow-draught steel salmon
seiner, powered with 150 h.p. diesel. Several hundreds of these vessels
Jfish the shallow areas of Alaska

arrangement are similar to the smaller vessels, as shown
by Hanson (1955).

The salmon purse seiners have converted generally
to the powered block, with the exception of some 30
vessels equipped with drums. Pursing is done, in most
cases, by a purse winch with two winch heads, using
manila or nylon purse line. Wire purse line is being used
increasingly by the bigger boats, using drum type winches.

mzscm
net. Large Jm wn

%m Wln 400 :, 4m. (7.2:«52 m.)

crew

mhdﬂm
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Fig. 24. Callfornian sardine seiner, loaded

25. Twna seiner converted frem Californian bait boats, hasding !ﬁn 'S % 9.
:«uunlnawkhmtdmwofu’m Mvembmﬁmll()talso .7
length. This is currently the most productive U.S. method of &nm f
Hxn- 136 < 30 X 14 fi. (41.4x 9.3 4.3 m.) tuna seiner o, 350-¢onmky, m

with powered block
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Fig. 23 shows a herring vessél. These vessels also fish
salmon during the periods of the big runs, The herring
vessels in general are larger—from 75 to 95 ft. (23 to
29 m.) in length. The characteristics of the Pacific
herring are very similar to that of the herring in Norway.
The big herring fishery is in British Columbia in the
middle of the winter. The Canadian herring seiners are
completely mechanized, using wire purse line and power
blocks. Sets as large as 500 tons can be handled, drying
up the fish with the powered block. This has been a big
improvement in the method of drying up the set. A crew
of eight men is used, including the captain and man in the
skiff. Echo sounders in small boats are used to locate the
herring schools as in Norway.

Tuna

Tuna seiners are getting larger with the conversion of the
bait boats to seining. Pacific Fisherman, June 1959,
describes the economic reasons for the change from pole

——

of the coast. Thereare nowabout 500 purse seinersin Peru,
which has developed its fishing industry most rapidly.
Purse seining for anchovies in that country may reach
one million tons in this coming year. The design of
vessels was originally based on plans by H. C. Hanson,
and in general follows designs of the Northeast Pacific
Coast. In the last three or four years, as the industry has
matured, there has been evolution developing distinct local
characteristics. In the last two years, the quality of con-
struction has improved, and the size of the vessels is
gradually increasing. Those vessels catching skipjack
tuna are primarily U.S. built.
nent: Fig. 28 shows a design by the author’s
Company ‘9f an anchovy-bonito seiner, typical of modern
contruction in Peru. The arrangement is in general
similar to that of the Pacific Northeast boats; however,
the vessels are designed with much greater freeboard
and carrying capacity for their length. The accommoda-
tions and rigging of these vessels is very simple.
Fig. 27 shows a boat designed by the author’s Company

fa

Q\“l“uuwn- )

Fig. 26. Side view of Sun King completing brailing *

fishing to purse seining. Of primary importance has been
the Puretic power block and the nylon seine. The tuna
seines are up to 450 by 50 fm. (825 by 92m.) and are
exceedingly bulky. Cotton tuna seines seldcm last more
than a year. The life of nylon is not known as yet, but is
probably in excess of four years. The old method of
strapping the net was slow and tedious. With the con-
version to nylon, powered block, and other hydraulic
equipment for handling purse lines and boom, the
efficiency of the tuna seiner has nearly doubled. Fig. 25
and 26 show these large purse seine vessels. It is necessary
to handle all phases of this operation by power equip-
ment, otherwise the system would not be feasible.

WEST COAST OF SOUTH AMERICA
Purse seining on the West Coast of South America has
been increasing rapidly. The types of fish obtained are
anchovies in Peru and northern Chile, bonito in Equador,
Peru and Chile and skipjack and yellowfin tuna along most

[48]

for combination fishing for hake (merluzza) and sardines
on the West Coast of South America. The deckhouse is
considerably smaller than would be used in North
America, and simplicity throughout has been the require-
ment. Carrying capacity is exceedingly important, and it
can be seen that the fish holds are proportionately much
larger than those currently being used in Europe or in
North America. It will be noted that the seine table,
which has been commeon in the Pacific Northeast, has
been climinated from these designs, as it is not necessary
with the powered block. It is, therefore, possible to use
more sheer in the stern of the boat, which gives the after-
deck ample freeboard when the vessel is loaded, assuring
safety and stability.

Method of : The general method of fishing is
similar to that used on the U.S. West Coast and Canada.
Distances to the grounds are very short, and in most
cases the vessels return before dark. Anchovy, the main
species fished, is very easy to catch,
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Mechanization: The only mechanization is the powered
block, although a few boats have converted to wire purse
line, and the fish pump is receiving its initial installation.

changes: The size of the vessels will increase,
probably until they have a hold capacity of about 80 to
90 tons. Increased use of wire purse line, and the powered
block, is recommended, in addition to the use of fish
pumps. In certain areas where the fish are very plentiful,
carry-away vessels should be adopted, and then the size
*of the seine boat can be held at from 50 to 60 ft. (15.3 to

N )
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described above, Recently, because of manpower short-
age, the one auxiliary seine boat method is being used,
towing the single net boat alongside the larger vessel.
Suggested changes: There is interest in vessels which
can fish the large schools of herring which have been
found in the winter close to Reykjavik. New vessels can
be developed to accomplish this fishery. Fig. 29 and 30
give designs of two such vessels proposed by the author.
In addition to being efficient purse seiners, the raised deck
vessel (fig. 29) would be an exceedingly able stern trawler.

Mein_norticuars
S4.~ 11.(16.46m.)
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Fig. 27. 54 ft. (16.5 m.) steel combination

trawler-seiner for West Coast of South America,

designed for trawling hake and seining sardine

18.3 m.) in overall length. Catch per man in Peru is
higher than in any other purse seine fishery, even though
the industry is only eight years old.

ICELAND
Arrangement, method and mechanization: The Icelandic
purse seine fishery is for herring. Originally the system
was identical to that used in Norway. The method of
purse seining in Iceland is undergoing change, as

The compromise design (fig. 30), places the deckhouse
and machinery amidships. This was done to allow work-
ing space forward for handling longlines and drift-nets.
A modified design is proposed similar to fig. 30, but with
the deckhouse located off centre, allowing 8 ft. (2§ m.)
of working space adjacent to the amidships deckhouse.
This would be convenient for handling drift-nets. The
space aft of the deckhouse on this design is ample for
efficient handling of a purse seine. The drum-type purse
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Heid pion
Fig. 28. 60 ft. (18.3 m.) anchovy-bonito purse seiner for Wesr Coast of South Awerica
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winch is also designed to handle the trawl cables, so that
one winch suffices for both operations. Maximum use of
compact, high-pressure hydraulic winches is made on
the booms. Fish pumps would be used for unloading
the net, which would allow extremely rough weather
fishing.

SOUTH AFRICA AND SOUTH WEST AFRICA
In Walvis Bay of South West Africa, and St. Helena Bay
of South Africa, exist two of the most fabulous purse
seine fisheries in the world. These fisheries are limited by
quota to a total of 500,000 tons fish production per year.
This is accomplished with high tonnage per man efficiency.

Fig. 31. Typical deck arrangement, South African lampara seiner

This is partially due to the large concentration of avail-
able fish, and partially to the unique system used. Fig. 31
shows the arrangement of South African-type vessels.
The vessels have evolved from the European drifter type;
however, they are being built with much more freeboard
and beam than is common in Europe. A South African
vessel of 60 ft. (18.3 m.) in length will carry, with deck
load, well over 100 tons. No other fishing vessels have
been built which will safely carry as large a load for a
given length. The arrangement of the vessel is satis-
factory for the small lampara net used. If the nets were
larger, the location of the deckhouse in the stern would
be a handicap.

Arrangement: The engine is in the extreme stern of the
vessel, with a huge fish hold forward. The purse winch is
located just forward of the main deckhouse, and on an
angle. Rollers are used on the gunwhale, over which the
purse line leads. These rollers cause an undue amount of
wear, and should be improved.

Method of fishing: The lampara net described by du
Plessis (1959) is handled very rapidly by from eight to ten
men. The vessel sets with a small skiff tied to the end of
the net, and on completion of the set pursing starts
immediately, and the wings are also pulled in partially
while pursing is in process. This is possible because the
purse line takes the strain, and allows easy hauling of the
wings. The echo sounder is in general use in South
Africa, and in the last two years large quantities of fish
have been found at times and in areas where there was
no previous fishing.

Suggested changes: As yet, the powered block has not
achieved much success; however, proper experiments

have not been made. Fig. 7 suggests a method of using
the block. With the use of the powered block and snap
purse rings, possibly two men could be eliminated from
the crew, and the work made easier and faster. Further
experimentation should be made, using a net with the
bunt at the end, rather than the lampara style with the
bunt in the middle. Unsuccessful U.S. Western-style
vessels have been built and tried in South Africa. These
vessels failed because the design was not correct for the
local conditions. It is the author’s opinion that a
correctly-designed U.S. Western boat could be developed
for the South African fishery that would be able to handle
larger sets as rapidly as the present boats are handling
small sets, with approximately the same number of men.
Much criticism is heard in South Africa of the Western-
designed boats, which apparently cannot carry as big a
load as the South Africandesign. This, obviously, is gener-
ally a matter of beam, length, and freeboard in the light
condition, and the correct U.S. Western design would be
able to pack as much fish as the South African counter-
part. The present South African design and hand method
of hauling cause severe limitations on the depth of the
net, as well as the length. With the echo sounder, more
and more fish have been found at depths for which the
present lampara is not efficient. Considerably more
experimentation in basic systems would be desirable.

The addition of fish pumps on carry-away vessels
could increase the productivity of the catcher vessels.
This would allow greater production, with fewer catcher
vessels and fewer fishermen on the grounds, because it
would eliminate the waste time of running to and from
the factory and waiting for unloading. The catcher
vessels could be mechanized for handling larger sets,
which would be aided by the fish pump.

PORTUGAL, FRANCE, SPAIN AND
NORTHWEST AFRICA
Sardines
Sardines are the primary fish purse seined in these areas.
Arrangement of the boats is shown in fig. 32. As the fish
are not schooled up very heavily, large nets are used and
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Fig. 32. Typical deck arrangement, Portuguese sardine boat

the catch per set is small. The vessels have a very small
fish hold space, and generally the small catch is carried
on deck. The arrangement of the vessels is only satis-
factory for hand hauling, with the use of a large amount
of manpower (25 to 40 men).
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Method: The general method was described at the
beginning of this paper. The boats are well built and sea-
worthy, and the nets are relatively long and deep

‘Mechanizsation: The use of the fish finder is highly
developed, and has increased the productivity of the
fishery, allowing the boats to fish in the daytime, as well
as at night, and on schools of fish that are not ordinarily
visible. This is the only mechanization in the fishery.

Suggested changes: Manpower efficiency is very low,
and pay for the crew is small. In the author’s opinion,
a U.S. Western-style purse seiner of equivalent size could
catch an equal amount of fish with one-fourth of the crew
presently used.

The general system is good, and Portuguese fishermen
are extremely hardworking. Mechanization would in-
crease their efficiency.

Tema

There is an increasing interest in purse seining tuna in
France, Spain, Portugal, and Northwest Africa. This is
partially based on the success of this method in southern
California. The California vessel design is reccommended.
There is now considerable bait fishing in these areas,
using modified California techniques.

ANGOLA

The methods of fishing in Angola are the same as in
Portugal, but the concentrations of fish are much larger.
This is a major purse seine fishery, and reduction
industry. The principal catch is mackerel and pilchard.

Suggested changes: There is far more reason to change
the design of boats than in Portugal, because of the large
amount of fish that are handled. Likewise, there is a
shortage of trained crews, and the use of more mechaniza-
tion, including the powered block, wire purse line, and
fish pump would increase productivity. It is interesting
to note that the Angola fishery, which is very close to the
South West African fishery, uses the U.S. style net,
rather than the lampara. More experimentation should
be done to determine the relative efficiencies of these two
systems, and to develop better deck arrangements and
vessel designs in order to mechanize the best system for
the type of fish available.

JAPAN

Purse seining in Japan is one of the major types of fishing
methods. The publication, Illustration of Japanese Fish-
ing Boat and Fishing Gear (1959), portrays pictorially the
types of seine boats and gear used in Japan. Purse
seiners are used primarily for mackerel, sardines, and
skipjack. Japanese boats are of the following types:

Two-boat seiner

These are wooden boats of 20 to 50 gross tons, operating
in pairs. The engine room is amidships, with hold
forward and crew’s quarters in the stern. Deckhouse with

TACTICS

upper pilot house and flying bridge on top are located
amidships. Purse winch is located forward of deckhouse,
The net is stacked on the stern.

These boats work in pairs—separating to set the net
around the fish. A V-sheave manually operated net
hauler is located on the stern. The net is pursed in the
normal manner, and half the net is hauled aboard the
stern of each vessel.

The vessels are diesel powered and are equipped with
fish and direction finders, wireless telegraph, and equip-
ment for determining seawater temperature. Brailing is
with conventional brailer.

These vessels are gradually being converted into one-
boat seiners.

Two-boat ““Aguri’’ seiner

These are small, Japanese-style vessels of 10 to 50 tons,
of historic design. Although these boats were very
numerous in the past, they are being replaced by more
modern vessels.

One-boat seiner

These are boats, mostly built of wood, from 60 to 85 tons
capacity. The trend is to steel construction. Engine room
is amidships, with hold in the bow. Crew space is in the
stern. These vessels are of modern design and con-
struction.

The method is similar to the U.S. Western purse seine
technique, with the net stacked on the stern. Pursing is
done with a winch, just forward of the deckhouse. The
crew consists of about 30 men, and net hauling is aided
by the use of a hand-powered net puller mounted on the
stern. The powered block has not yet been introduced.
Pursing is mechanized, using wire purse line and net
reels, similar to the system illustrated in fig. 8. The
vessels are diesel powered, equipped with wireless, tele-
graph, and fish and direction finders.

The one-boat seiner resembles the two-boat seiner,
although it is generally of more modern construction and
equipment. The one-boat seine fishery is carried on with
the help of a fleet of 5 or 6 boats: one or two lighting
boats, one fish finder boat, one skiff, and one or two fish
carriers. In this respect, this is an operation of fishing
vessel with separate carry-away vessels; therefore, the
fish hold in the catcher boats is relatively smalil.

American-style purse ______

American-style purse seiners were introduced into Japan
immediately after the war. Although the general arrange-
ment is very similar to the traditional one-boat seiner
boat of Japan, the details of U.S. construction and
arrangement were not well accepted and this general
arrangement is not at present being built. The basic
difference seems to be that even though the Japanese use a
partially mechanized system, approximately 30 men are
needed, resulting in extremely large crew quarters and
correspondingly small fish hold. The U.S. vessels intro-
duced were designed for the small U.S. crew, and the
crew quarters are inadequate for the larger Japanese crew.
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KOREA
Modern purse seine vessels in Korea are very similar to
the Japanese one-boat system. Very large and deep nets
are used in fishing mackerel in Korea. Recently powered
blocks have been introduced on the Korean boats, with
much success, in conjunction with the U.S. International
Cooperation Administration program.

U.S.S.R

A Russian publication (Anonymous, 1958) gives an
excellent pictorial representation of Russian fishing
vessels. This publication shows purse seiners of types
similar to the U.S. Western style, complete with seine
table, showing methods of handling the nets similar to
the Western technique. The two-boat system for catching
herring is also used.

CONCLUSION

The percentage of fish caught by the purse seine method
in world fisheries is increasing rapidly. Great improve-

ment has been made in some areas in the last few years in
both method and vessel design. Unless superseded by
some completely new system such as electrical fishing, it
is anticipated that purse seining will be applied to more
and more species of fish in more of the areas of the
world, and will continue to account for a larger per-
centage of the total fish production. Nylon nets and
mechanization of the entire procedure have resulted in
large increases in man productivity. In many areas the
traditional designs of vessels should be re-analysed in the
light of these recent developments. It is most important
to design the vessel to suit an efficient method rather than
adapt a method to suit existing designs.
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DRIFT-NETTING: DECK DESIGN AND EQUIPMENT
. by
J. G. DEWIT

Drift-netting has the advantage that it can be done by boats that have engines with an output as low as 80 h.p. but drifters are
normally equip, with 150 to 180 h.p. to provide reasonably free runmng speed. The disadvantages are the rather passive character of
the fishing , the high cost of the gear and its upkeep in shore establishments, and the limited duration of the season—about eight

months a A

'ﬁ:rm are two types of amngement for the drift-net: shallow-water and deep-water. In the former the net is above the warp,
whereas deep-water nets lie below the warp. Every fleet of nets consists of 100 to 120 separate nets, each 69 to 87 ft. (21 to 26.5 m.) long, making
the total length about 1.13 to 1.43 nautml miles (2,100 to 2,650 m.). Setting is somewhat different for the two types but hauling is almost the
same,

The design of a boat is mainly determined by the methods of setting the nets and hauling and processing the catch. About 118 ft.
(36 m.) LBP is considered as the upper limit for a drifter. The prospects for drifting are uncertain due to the dlsadvantages mentioned and the
poor results obtained in recent years. The solution for these difficulties may be a combined type of *‘drifter-trawler”.

éQUIPEMENT DE PONT POUR LA PECHE AUX FILETS DERIVANTS

La péche aux filets dérivants offre 'avantage de pouvoir étre pratiquée par des bateaux dont la puissance des moteurs n'est que
de 80 c.v., mais normalement les drifters sont munis d’'un moteur de 150 & 180 c.v. pour assurer une vitesse de route raisonnable. Les
inconvénients sont le caractére asscz passif de la méthode de péche, le colit élevé de I'engin et son entretien dans les établissements a terre, et la
durée limitée de la saison de péche—environ huit mois par an.

Ily a deux types de disposition des filets dérivants: en eau peu profonde et en eau profonde. Dans le premier cas, le filet est au-dessus
de I'aussiére alors que les filets péchant en eau profonde pendent au-dessous d’elle. Chaque jeu de filets se compose de 100 & 120 filets séparés,
mesurant chacun 69 a87 E (21 4 26,5 m.) de long et ayant une longueur totale d’environ 1,13 & 1,43 mille marin (2.100 4 2.650 m.). La mise
4 I'eau est quelque peu différente pour les deux types mais le relevage est presque le méme.

Le dessin d’un bateau cst déterminé surtout par les méthodes de mise & I'eau et de relevage des filets et de traitement du poisson. Pour
un dnfter, on considére que 118 pi. (36 m.) Le.pp. est la limite supérieure. Les perspectives d’avenir pour la péche aux filets dérivants sont
incertaines & cause des inconvénients mentionnés et des médiocres résultats obtenus ces derniéres années. Un type combiné de drifter-chalutier
pourrait permettre de résoudre ces difficultés.

PESCA A LA DERIVA: EQUIPO Y FORMA DE LA CUBIERTA

La pesca a la deriva tiene la ventaja de que la pueden practicar embarcaciones con motores pequefios de un rendimiento tan bajo
<como 30 c.v., pero normalmente csas embarcaciones cuentan con motores de 150 a 180 c.v. que les dan suficiente velocidad en ruta. Los
inconvenientes son el cardcter bastante pasivo del método de pesca, ¢l elevado precio del equipo y de su mantenimiento en los establecimientos
de tierra y la duracién limitada de la campaiia: unos ocho meses al afio.

Hay dos maneras de calar 1a red de deriva: muguasomyenazuaprofunda En el primer caso la red estd encima del cable,
mnenmsqueenelsewndoestideba Cada andana consta de 100 a 120 pafios separados, cada uno de ellos de 69 a 87 pies (21 a 26.5 m.)
de longitud, que le dan una longitud | total de 1,13 a 1,43 millas nduticas (2.100 a 2.650 m.). El calamento es algo diferente en los dos tipos

dema:oelhnladoumndémwo

forma del barco la determina princi m)ente el método de calamento y halado de las redes y el de elaboracién de la captura.
Unos 118 pies (36 m.) de eslora entre perpendicu se considera ¢l limite superior para los pesqueros a Ia deriva, Las perspectivas de esta
clase de pesca son inciertas debido a los inconvenientes mencionados y a los malos resultados obtenidos en los ultimos afios. La solucién
de estas diﬁcultadea podria ser un tipo combinado de barco de pesca al arrastre y a la deriva.

ERRING fishing carried out by drifters in the The conditions and circumstances are apt to change

Netherlands was of considerable importance in completely in a very short time, and it is difficult to say

the years just after World War II. Now, due to what will happen next, but the advantages must be
increasingly bad seasons and the disadvantages of drifters, weighed against the disadvantages. Shipbuilding is only
there seems to be no future for it. When catches improve, one of the factors to be considered; others are in the
drift-netting is expected to continue for some years. fields of biology, technology and economics.
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Although electronics help drift-net fishermen to locate
the shoals of herring, drift-netting remains a passive
fishing method, in that the vessel after setting the nets
has to wait for the fish to swim into them.

Fo—-Wes botveon vosiog_errioastm |

Fig. 33. Shallow water type drift nets or Scottish

nets, hung above the warp, are supported by cork

floats connected to the upper spearline and the buoys

or buffs. Suitable when the herring are near the
surface

The main advantages of drift-netting are:

@ Herring which swim too high for trawling can be
caught

@ Engine power can be as low as 80 h.p., which means
small capital investment and low fuel consumption

The main disadvantages are:

@ The passive character of the operation makes it
impossible to “hunt” for fish

@ The fishing gear is expensive

@ Vessels with small engines of, say, 240 h.p., cannot
be used for other fishing during the off-season—
approximately, from January until the second half
of May

Fishing gear
There are two types of arrangement for the drift-nets,

Po Ruusd mgm____v___o
. |-Rusy rope
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Fig. 34. Deep-water type drift nets, hung below the

mi{ e, suspended from the warp and supported by

cork floats. Floats are connected to the spearline
.end by buoys. Used for deeper shoals

n;;nely, the shallow-water (fig. 33) and the deep-water
(fig. 34). .

A fleet of nets consists of 100 to 120 separate nets, all
connected to a warp. The fleet is shot some hours before
sunset and the drifter is connected to it by a net-swing.
Hauling begins in the early morning, usually just before
dawn.

The deep-water nets are generally used for herring in
the English Channel and on the Dogger Bank and are
made of No. 30/15 American or Egyptian cotton;
whereas the shallow-water nets are of No. 30/12 or 36/12
cotton. The seizings are generally of manilla, § in.
(16 mm.) diam. The manilla warp varies from 330 to
375 1b. (150 to 170 kg.) per 120 fm. (220 m.).

The net-swing must be heavier than the warp because it
has to absorb the forces acting on the fleet, caused by the
movements of the vessel. Made of manilla, about 450 Ib.

Fig. 35. Setting of Scottish nets. Fisherman ‘A’ connects the seizing
to the warp and fisherman ‘B’ the byffs to the spearline

(200 kg.) per 120 fm. (220 m.), the net-swing is about
75 fm. (137 m.) long in strong winds, but may be less
when the weather is fine.

Setting the nets

Setting a fleet of 100 nets takes 1 to 1} hrs. With
shallow-water nets, the warp from the rope room runs
over a fairlead on the starboard bulwark as it passes
overboard, as shown in fig. 35 and 36. Fisherman A
connects the seizings to the net at the marked places.
Fisherman ‘B connects the buffs to the buff strops on
the float-line, the buffs being brought by a boy from the
buff store forward.

The warp of the deep-water nets is carried forward
from the rope room over the deck and passed overboard
just behind the forecastle, as shown in fig. 37. At the same
time the nets are run out over the rollers fitted on the
starboard bulwark just abreast of the net hold. While the
boat steams very slowly astern, steered with a bow
rudder, fisherman A passes the seizings to B, who takes
them forward to C, and he in turn connects them and the
buffs to the warp.

When the setting is finished, the net-swing is led
through a deep fajrlead just abreast of the stem and
fastened to a bollard, located between the foremast and
the hawse. This fairlead is usually made of cast iron and
has sufficient depth to prevent the net-swing from
slipping when the vessel pitches.

Circular hawses are used on vessels with an open
forecastle. To keep the space under the forecastle as dry
as possible, the hawses are closed with a plate when

sailing.
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Fig. 36. Setting of Scottish nets abreast the net room. The warp

runs from the fairlead on the bulwark forward to the waterline.
The buffs are in the pond, ready to be connected to the upper spearline.
The skipper, on the bridge, overiooks the operations, whpiie manoeuv-
ring his vessel slowly astern downwind.
(Courtesy N. Parleviiet Jr., Katwilk an Zee)

The mizzen sail keeps the bow of the vessel to the wind
when drifting with the nets set out. The wind pressure
on the vessel is normally enough to keep the warp
stretched. In strong winds the main engine is put “slow
ahead” to relieve the strain on the net-swing. A con-
trollable-pitch propeller is better for this operation,
because it allows the engine to run at optimum and
constant speed.

Hauling the nets

The warp is hauled in by the winch. Hauling causg¢s the
ship to move slowly in the direction of the fleet. To
relieve the strain in strong winds the engine is run “slow
ahead”. With shallow-water nets, the fisherman at F in
fig. 38 disconnects the net seizings from the warp, and
the outboard hanging nets, with the buffs are taken aft
to the net roller. The man at L disconnects the buffs
from the strops as the nets come over the roller, while G
clears the seizings as they come in.

The nets are hauled by the men at A, B, C, D and E,
who shake them up and down at the same time to empty
out the herring. The fish fall into the pond H to starboard
and into the space between the two ponds, stow boards
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being used to prevent them from scattering over the
deck.

Hauling a fleet of deep-water nets differs only in that
the buoys are disconnected at G. This is not difficult on
ships which have no forecastle. When there is a fore-
castle, the circular warp hawse pipe is usually not wide
enough to take the buoys, so the buoy ropes are dis-
connected from the warp at F and fastened to an endless
rope, running through the hawse and around the back of
the forecastle.

The hauling gear is shown in fig. 39 and 40. Until
some years ago the nets were hand-hauled, but now

o T
: o :
;--7 ;—'J\E;‘/\
Nets \p

Fig. 37. Setting of deep-water rype drift nets. The warp goes over-
board almost abreast of the fore mast. The nets are abreast of the
net room. The seizings are taken to ‘C' by fishermen ‘A’ and ‘B’.
The buff strops or buoy ropes and the seizings are connected to the
warp at ‘C’
power rollers are used. These power rollers cause
problems regarding the safety of the deck-hand at M.
This deck-hand, who controls the hauling speed of the
warp, is a boy of 14 or 15 years, usually the youngest on
board. There is an historical reason for entrusting this
work to a boy; when the warp was hauled by a hand-
driven capstan, it was a boy’s job to haul off the warp
from the capstan while the crew ‘“walked” around.
Differences in hauling speeds of nets and warp were
adjusted by slower hauling of whichever was ahead.
When the steam capstan was introduced, the hauling
speed was controlled by the boy, or the skipper on the
bridge, by regulating the steam flow to the winch.

Fig. 38. Hauling. The warp rests in the hawser abreast of the stem.
The propeller turns at a very low r.p.m. to maintain a balance between
a sufficiently tight warp and too strong a pull. The seizings are dis-

connected at ‘F’ and the buffs or buoys at ‘L’ or ‘G’. Fishermen ‘A’
to ‘E’ are pulli%n the net and shaking the herring into the pond ‘H .
nets disappear into the hatches ‘K’

Although modern belt-driven winches are more compli-
cated and harder to handle, the job is still done by boys.
Power-driven net rollers, introduced a few years ago,
have made their work even more difficult. These rollers
are belt driven by the winch shaft. The hauling speeds
of the warp and the nets are theoretically the same, but
that of the warp is greater, due to the slip of the nets over
the roller. At intervals this inequality has to be corrected.
This can be done by stopping the winch and slipping the
necessary length of warp. This is not very dangerous for
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Fig. 39. Hauling and shaking. Fishermen are leaning against the
port pond. Lower left, the fishermen in the net room are hauling the
nets to the hatch. The nets are led over a roller between the two
ponds. Buffs are seen in the foreground.
(Courtesy N. Parlevliet Jr., Katwijk an Zee) -

the deck-hand at M, but stopping the winch also means
stopping the net rollers: the crew generally object and the
boy is strongly urged to slip the warp without stopping
the net rollers, i.e., without stopping the winch. This is
very difficult for a youngster to do on the deck of a
rolling and pitching vessel, and some fatal accidents to
boys have resulted. In the Netherlands it is obligatory
that the net roller drive is independent of the winch drive,
so the deck-hand at M can stop the winch to slip the warp,
and the powered net rollers continue without interruption.

The nets pass from the fishermen A to E over an
athwartships roller, aft of the ponds, through the hatches
K, into the net room, where they are spread evenly over
the whole floor. As the nets are easily torn if they catch
on protruding objects, constant care must be taken to
avoid such mishaps.

Processing the catch on board

The herring are gutted on board and salted in barrels,

which are then closed and stored as shown in fig. 41. If

the catch is too large it is salted in an ungutted state, to be

processed as smoked herring. _
Gutting is done on a bench, forward of the winch,

which runs.from bulwark to bulwark. About ten men
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gut, the herring being brought to them from the ponds
by another gang, who also take the gutted herring to the
two men who salt them.

The barrels have to stand for hours and be topped up
at intervals, before they can be closed, to allow the con-
tents to settle. When closed they are lowered into the hold
which is divided into compartments having a width to
accommodate the barrels lengthwise. In loading a fresh
compartment all empty barrels have to be brought on
deck. If each compartment has a central partition, 26 to
30 barrels are stowed on deck, but when there are no such
partitions, the deck has to accommodate about 60 barrels.
Therefore a drifter must have ample deck space forward
of the ponds to accommodate the filled but not yet
closed barrels and the empty barrels, yet leave enough
working space.

Deck gear

When setting, the nets are led over rollers on the hatch
coamings and.from there over the shooting rollers on the
starboard bulwark, and then overboard. The hatch
rollers are removed when setting is finished.

Fig. 40. Hauling. The train of buffs can be seen lying in the water.
The fishermen upper left disconnects the seizings. The n
forward of the pond is holding the upg;r‘ spearline and keeping the
loose seizings clear from the roller. open barrels contain the
previous day's catch. The w indicates that this vessel is also
suitable for trawling.
(Courtesy N. Parieviiet Jr., Katwijk an Zee)
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utted and mixed with salt, the herring are put
ich have to stand open for many hours to allow the

Fig. 41. After be
into the barrels,

contents 1o mrle ne barrels are topped up several times before they
are closed. The day's catch is in the pond. fa’ evious day’s carch is

in closed barrels which will be lowered into the ld and empty barrels
brought on deck. Drift-net fishing requires ample deck space for
processing the carch

At one time the side rollers for hauling had a diameter
of about 6 in. (15 cm.), but some years ago it was
increased to about 16 in. (40 cm.) with the introduction
of the mechanical drive. These rollers are driven by the
winch shaft running from the front of the engine skylight
or the superstructure. A pulley is fixed on this winch
shaft for a belt drive to the rollers. The winches are of a
simple type and belt-driven from the main or an auxiliary
engine. The best way to drive the power rollers is an
arrangement that allows the skipper in the wheelhouse
to regulate the speed of the net rollers, and to evep the
differences of the hauling speeds of nets and warp. For
this, the electric or hydraulic drive appears to be the best
solution. The long power rollers usually extend beyond
the ship’s side and are likely to be damaged in harbour.
To avoid this, the rollers are often hinged at a point near
the deck to allow them to be moved inboard.

The ponds are nearly the same height as the bulwarks.
They  must be easily removable, especially on vessels
which trawl during the winter months. Each pond is
divided into two or three compartments by longitudinal
boards, which prevent the fish moving about too much—
and thus losing condition when the ship rolls.

Hauling is preferably done over the starboard side, but
a shifting wind may make this difficult and bring the nets
along the stem or even under the keel. In such circum-
stances the nets are hauled on the port side.

Bow

Because a drifter sets its fleet while steaming slowly
astern, & bow rudder is required. This is constructed to
fit well into the form of the hull, as shown in fig. 42. The
rudder can be settled in the central position by a fixing
rod while steaming. ‘This rod is located in a pipe and can
be easily disengaged on deck. The rudder head is carried
up to a tiller on deck.

Another type consists of a rudder head resting in a
heel pot rivetted to the stem as far below the waterline
as possible. The lower part of the rudder head is square;
the upper part is kept in position by a bearing. The tiller
remains outside the bulwark and is operated from the
deck by two tackles. The rudder plate has two arms
which fit to the square on the rudder head. A rudder
davit on the bow enables the rudder plate to be moved up
and down. Before setting, the rudder plate, pointing
forward, is lowered. When sailing it is hoisted and fixed
against the bulwark, pointing aft.

A mizzen is used to keep the vessel's bow to the wind
when heaving-to, riding at the fleet and hauling.

The position of the foremast is determined by the
loading and unloading gear (de Wit, 1955). There are
considerable difficulties in stowing and in loading barrels
forward of the foremast and, for this reason, the best

i rod i} (32mm )

plate stem _

o

2 plates
$in(64mm)
rivets

in(15.9mm)

Fig. 42. Bow rudder. Its design can be made to fit into the waterlines
having a rather sharp entrance angle
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place for the foremast is on, or just aft of, the forward
hold bulkhead.

Under deck arrangement

In subdividing the hold, the size of the barrels is taken
into account. The height of the barrels determines the
distance of the wooden partitions between the rows of
barrels.

A Dutch barrel has a height of 2.4 ft. (73 cm.), whereas
a Scottish barrel is 2.54 ft. (77 cm.) high. Allowing 2.5 ft.
(76 cm.) between the partitions for a Dutch barrel and
4 in. (10 cm.) on one side for the thickness of the partition
planks with clamps, the neck-to-neck distance between
the partitions amounts to 2.85 ft. (86 cm.). These parti-
tions are preferably arranged in steel channels, welded
to the reverse frames, so that the distance between frames
is ruled by the distance between the wooden partitions
or, for Dutch barrels, 17 in. (43 cm.).

The net room has a length equal to at least five frames,
namely 7 ft. 1 in. (2.15 m.). The frames are covered with
wood to prevent the treated nets coming into contact
with the hull. The location of the net room hatches is
determined by the location of the aft bulkheads of the
ponds. The rope room is aft of the winch, with a capacity
of at least 320 cu. ft. (9 cu. m.) and a floor space large
enough for coiling down the warp. Lath sheathing is
normally used on the hull and the bulkheads.

It is possible to use a double barrel compartment as a
rope room, in which case its width must be about half
the breadth of the vessel. As a height of about 8 ft. 3 in.
(2.5 m.) is sufficient, a fuel oil tank can be installed under
such a rope room.

Sometimes the rope room is built into the engine room,
but this is not recommended because it cramps the
engine room space. A circular hatch of 2 ft. (60 cm.)
diam. and a minimum height of 1 ft. (30 cm.) gives
entrance to the rope room. The hatch is closed with a
steel lid or a hood of } in. (6 mm.) plate.

The crew’s quarters in older drifters are arranged both
forward of the hold and aft of the engine room. The
forward quarter provides room for twelve men and the
aft quarter for three or four. In modern vessels all crew’s
quarters are located aft of the engine room. The after
part of the vessel has a deckhouse which, at least to port,
reaches to the side.

Hull form
For good manoeuvrability when sailing astern, a drifter
should not have too much trim by the stern. If it does,
the ship will only respond slowly to the bow rudder.
When riding to the fleet the forefoot must not be of too
shallow .draught, otherwise the bow will be “thrown
away” by the swell and the nets may be damaged.
Dutch drifters of 82 to 98 ft. (25 to 30 m.) LBP have
the followmg draughts:
Forward . 6ft.7in.to 7 ft. 3in. (20t0 2.2 m.)
Aft . . 9ft.2in. to 9 ft. 10in. (2.8 to 3.0 m.)
The bow must not be too high because net damage
can result from the wind blowing away the bow; nor

should the warp hawse be too high above water. These
requirements result in a very moderate sheer forward,
which also provides a good working platform forward.

Before 1940 there was a trend to increase the length of
new ships from 90 to about 105 ft. (27 to 32 m.) LOA.
After 1945 this trend continued until vessels were about
118 ft. (36 m.) long, which for drift-net fishing, must be
considered as the maximum. It is commonly considered
that the sea qualities necessary for drift-netting would be
lost if this length is exceeded. Experience has shown that
more net damage occurs when vessels are longer.

The beam of the older boats is about 21 ft. 3 in. (6.5 m.).
Just after World War II a drift-netter of 105 ft. (32 m.)
LBP was built with a beam of 22 ft. 4 in. (6.8 m.). The
trawler-drifters of about 115 ft. (35 m.) LBP, in which the
emphasis is on trawling rather than drifting, usually
have beams of 25 ft. I in. (7.6 m.), but it is felt that they
have excessive beam with a correspondingly large GM
which makes them too stiff. If the GM is too large the
period of roll will be too short and the barrels on deck
will be upset. When a ship is built primarily for drifting
its beam should not be larger than about 23 ft. (7.0 m.).

The depth of a drifter is generally 10 ft. 4 in. (3.15 m.)
but sometimes as much as 11 ft. 6 in. (3.5 m.). The
depth is determined by the number of barrels that can
be stowed on top of each other without damaging those
at the bottom: if there is too much pressure the lower
barrels may spring leaks, especially when the vessel
pitches and rolls.

Six layers of deal barrels can be stowed without danger
to the bottom layer, such stowage requiring a depth of
10 ft. 4 in, (3.15 m.). With oak barrels, seven layers
can be stowed and they need a depth of 11 ft. 6 in.
(3.5 m.).

According to Roorda (1957) the coefficients of drifters
should be §=0.52 to 0.54, £=0.73 to 0.80, $=0.65 to
0.74, «=0.83 to 0.86. The floor should rise 3 ft. 3 in. to
4 ft. (1 to 1.2 m.) and the bilge should have a radius of
about 3 ft. 7in. (1.1 m.). The hull form must be such as to
dampen pitching and heaving and the wind profile should
be kept as small as possible, especially forward.

The old drifters, which were very good vessels for
drifting, had a vertical stem with V-frames forward,
almost without flare, and fine waterlines in which the
bow rudder fitted well. The raking stem now used has
not been an improvement.

Propulsion machinery

When drift-netting, a ship must be able to steam astern
for a long time, and when hauling much manoeuvring is
necessary. “To do all this a mechanical or an hydraulic
reversing gear is much better than a direct reversible
engine. For the same reason it is desirable to have a
controllable-pitch propeller.

The coupling of the .engine to the propeller shaft
usually has no reduction gear. The engines have a
maximum speed of about 350 r.p.m., but must be able
to work for hours at their lowest speed. If the speed is
too high and the propeller is engaged when the ship is
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hauling there is a great risk that she will suddenly gain
too much speed. When that happens the warp will
slacken and the foreship may easily run over the nets.

ss000 2
30000 —Eﬁﬁ
I
20 22500, ¥ 23000 |
B3R
200 m,FW& 20000
180, 1500 | 18000 "
soo;; 1000 | 10000
80| 800 | 5,000 | :
of Number of Number of
Driftnet vessels voyoges doys of seo
0o. I 1000 tons
0
| % | |
V/
%
«° %8 ?
20 %* Z
A
0 N
53] 154 s
YoOr -~

Fig. 43. Trends in drift-net herring fishing. During recent years the
number of vessels, voyages and days at sea have all decreased; so
have catches. Carches by rrawling are increasing

The control of the engine and the reversing gear must
be from the bridge where the skipper can see the whole
scene. Although one qualified engineer is carried when
the vessel has an engine of 150 to 225 h.p., and two when
the engine is more than 225 h.p., it is difficult to keep them
in the engine room during fishing operations.

Prospects

As previously stated, the results of drifting in the Nether-
lands have not been encouraging in recent years, as
shown in fig, 43 (Jaarcijfers . . . 1954 to 1958), although
there was an improvement in the first part of the 958
season. Drifters are cheap to operate, but they can only
be used from May until the end of December. This
creates a social and economic problem because most of
the crews often remain as idle as their ships. In an attempt
to solve their problems, engines with higher power than
is necessary for drifting have been installed, thus bringing
into being the combined type of “drifter-trawler”.

In recent years, when some drifters have been scrapped,
the question has been asked: What kind of ships should
be built in their place to maintain the fishery? That is
very difficult to determine. Trawlers are increasingly
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supplying the market with sea-gutted, sea-salted and sea-
packed herring, formerly the function of drifters, and a
trawler can be used all the year round.

Again, the fishing gear for drifting is very expensive,
and a costly shore establishment is needed to maintain it,
as shown in fig. 44 and 45. Indeed, the cost can seldom
be borne by owners of only one to three vessels; so the
trend has been for such owners to sell their ships to
larger concerns.

While many factors point towards a disappearance of
the drifter, herring can usually be caught by drifting when
bottom trawls produce little or nothing. For this
reason there is some hesitation in giving a plain answer
to the question posed above. The trend so far has been
to replace drifters by small trawlers of 118 to 125 ft.
(36 to 38 m.) LBP, with engine outputs of 600 to 800 h.p. .
Most of these vessels are doing very well. There is also
the trend to combine drifting and trawling, which is not
a new idea. It has been tried in Germany with the aid of
the “propeller-rudder”. When drifting, this “‘propeller-
rudder” only is used, but for trawling or steaming the
main engine is brought into action. A Dutch shipyard is
following another method and is constructing a vessel
of 126 ft. (38.5 m.) LBP, with a twin engine installation
(2 x 500 h.p./650 r.p.m.) working on one propeller shaft

Fig. 44. The shore establishment for the upkeep of fishing gear is
ts of nets can be seen in the background, and large

m"y- The 'y
quantities of prepared ropes, eic., are shown hanging from the ceiling
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through a 3 : 1 reduction gear. For drifting, only one
engine is used, but both for steaming and trawling.

The requirements of a drifter and those of a trawler are
contradictory in many respects. The modern tendency is
to give the crew better protection against the weather
and the sea. This naturally improves the working con-
ditions and it also increases the efficiency of operation
and the quality of the product. All these developments
and improvements might result in a new type of fishing
vessel. Fig. 46 is a sketch resulting from-some thinking
about such a new type.

Trawling is done over the stern. This brings the deck-
house more forward and gives a reasonable length between
the slipway and the electric winch. Drifting takes place
more forward than is usual in Dutch vessels. The net
room (5) and the rope room (6) are located forward of
the fish holds (3) and (4). The fish ponds (15) and the
capstan (16) are located on the 'tween deck. In this way
net damage caused by the pitching and heaving while
hauling can be greatly reduced. Over the ponds (15)
there is a double deck height for nearly the full breadth
of the vessel. When the nets are shaken so that the
herring can fall clear of them, there should be sufficient
deck space alongside.

The 'tween deck at the ponds is built about 2 ft. (0.6 m.)
higher, and the bottoms of the ponds are sloped. This
slope causes the fish in the ponds to slide astern to sluices
in the forward bulkheads of the working space, and from
these sluices they pass to the working space (13) and (14),
where they are processed.

t the gear ready and in good
before nels are prepared by
the fishermen's wives while the vessels are at sea. The nets are loaded

Flg. 45. Much labowr is involved to
ocondition the season starts.

on carriages, seen in the background, laid out to dry, thoroughly
inspected, and repaired on the spot
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The crew is accommodated in the forward part of the
ship but the engineers have their quarters near the
engine room.

The power units may comprise a main engine of about
600 h.p. and an auxiliary engine of about 200 h.p. The
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Fig. 46. Sketch of a trawler-drifter qffording more shelter for the
crew. Explanation of the figures:

1. After peak 17. Hy lly-operated bow rudder
2. E room 18. locker

3. Hold for about 700 barrels 19. Galley and messroom

4. Insulated fish hold 20. Cook's store

S. Net room 21, : Captain

6. Rope room Port: Mate

7. Crew's quarters 22. Chart room

8. Drinking water 23. Wheelhouse

9. Fore peak 24. Hydraulically-o ted net rollers
10. Hydraulic steering gear 28, ' ca
11. Fish pond for trawling 26. Boatswain's store
12. So place 27. Engine casing
13, Gutting and salting 28. Hydraulically-operated hatch covers
14. Filling and closing the barrels 29. Passage
;2 Ponds for drifting 30. Fuel oil

. Hydraulic or electric capstan

auxiliary engine drives a generator which supplies current
to the motor of the electric winch and also to a motor
mounted on the propeller shaft. The auxiliary engine
thus serves a triple function:
o It operates the winch
® Through the propeller shaft motor its power can be
added to that of the main engine for propulsion
when trawling
@ Alone it can drive the ship when drifting, the main
engine being stopped
With about 200 h.p. and suitable electrical wiring this
auxiliary engine should give the vessel good manoeuvra-
bility for drift-netting operations. -
A vessel like that outlined in fig. 46 might have the
following main dimensions:

LBP =118 ft. (36 m.)

B =26 ft. 3 in. (8.0 m.)
D ("tween deck) =10 ft. 6 in. (3.2 m.)
D (shelter deck) =17 ft. 6 in. (5.3 m.)

Due to the rather high superstructure forward, a
mizzen sail will be necessary to keep the vessel in the wind.



GILLNET FISHING: DECK DESIGN AND EQUIPMENT
by
THOMAS E. COLVIN

The Great Lakes (U.S.A.) gillnetter is distinguished by the extensive superstructure which covers the full lenfth of the hull. Climatic
conditions on the Lakes make this superstructure necessary, which, in turn greatly influences hull design. Hull developments has progressed
and been refined from early tugboat designs. While the early boats were of wood, the majority of all new construction is of steel. The V-bottom
has been found to be the most economical method of constructing a steel hull for the Great Lakes. Nets are set from the stern and picked or
. many of the capabilities of the ordinary icebreaker because of wintertime operation. El_:lgmes
today are bﬂimn‘ly high or low-speed ; formerly, steam and gasoline engines were popular. Air-cooled diesels show promise. There
is a possible future development of small gilinetters for perch, and they would be about one-half the size of the existing gilinetters. Wood, in
all probability, would be used for these smaller boats. )
The ﬁshins industry has declined sharply due to the infiltration of the lamprey eel into the Great Lakes. It has completely destroyed
trout in Lakes Erie, Huron and Michigan. Because of the lamprey, catches of fish are down from one-forth to one-tenth of what they were
15 years ago. Part-time require smaller boats, as the existing boats are too large for present catches.

EQUIPEMENT DE PONT POUR LA PECHE AUX FILETS MAILLANTS

Le bateau de péche aux fillets maillants des Grands Lacs (E.-U.) se distingue par ses superstructures étendues, qui couvrent toute la
kaueur dela coque. Les conditions climatiques sur les Lacs rendent ces superstructures nécessaires, et 4 leur tour elles ont une grande influence
sur le dessin de la coque. Le développement de la coque a progressé, et clic a été affinée & partir des formes primitives de remorqueur. Alors
que les premiers bateaux étaient de bois, la majorité de toutes les constructions nouvelles est en acier. On a trouvé que le fond en V est la
méthode la plus économique de construction d’une coque d'acier pour les Grands Lacs. Les filets sont mis & I'eau par I'arriére et ramassés ou
relevés par I'avant. Ces bateaux doivent avoir la plupart des capacités du brise-glace ordinaire a cause de la péche en hiver. Les moteurs
actuels sont surtout des dicsels rapides ou lents; auparavant, les moteurs & vapeur et i essence étaient trés répandus. Les diesels refroidis par
air offrent des possibilités. 1l sera ible de procéder au développement des petits bateaux péchant la perche aux filets maillants, et leurs
dimensions seraient environ la moitié de celles des bateaux existants, péchant aux filets maillants. Selon toutes probabilités, on utiliserait
le bois pour ces petits bateaux. .

L'industrie de la piche a nettement décliné par suite de I'infiltration de la lamproie dans les Grands Lacs. A cause de la lamproie,
les péches de poisson ont baissé d’un quart 4 un dixiéme de ce qu’clies étaient il y a 15 ans. Les pécheurs ne s’adonnant pas exclusivement a
la péche ont besoin de bateaux plus petits car les bateaux existants sont trop grands pour les péches actuelles.

LA PESCA CON REDES DE ENMALLE: FORMA DE LA CUBIERTA Y EQUIPO

El barco de pesca con redes de enmalle de los grandes lagos de los E.U.A. se caracteriza por su amplia superstructura, que comprende
toda la eslora del casco. A emplear estas superestructuras, que influyen mucho en la forma del casco, obligan las condiciones climatologicas
de los lagos. Estos cascos son un perfeccionamiento de los antiguos de los remolcadores. Aunque los primeros barcos eran de madera,
todos los nuevos se construyen de acero. El fondo en V ha demonstrado ser el método mas econdmico de construir un casco de acero para
navegar en los grandes lagos. Los artes se calan por la popa y se recogen por la proa. Estos barcos tienen que reunir muchas de las
caracteristicas de los rompehiclos corrientes a causa de pescar en el invierno. Los motores empleados en la actualidad son Bwnnapalmen te
Diesels de alta o baja velocidad; antiguamente eran populares las maquinas de r y los motores de gasolina. El motor Diesel enfriado
por aire ofrece posibilidades. La pesca de la es un posible campo de actividades futuras para barcos pequefios que emplean redes
gee enmalm ll::’rcosm mlz: ba.rcosﬁtendmn que ser un 50 9; més pequefios que los actuales. Es muy probable que se usase madera en la construccion

03 pequeiios.

La industria pesquera ha decaido mucho debido a la llegada de la lamprea a los grandes lagos. Debido a los estragos causados por
la lamprea, las capturas de pescado han disminuido a entre la cuarta y la décima parte de lo que eran hace 15 afios. Los que no
?edmtodosutln;mpoulapeuanecemtanembaraciomsmﬂspequeﬂu,porquchsquetimcnucmalmenteaondemu 0 grandes para
as capturas que logran.

o

in appearance due to its rather high superstructure,

shown in fig. 47 and 48. This superstructure has
greatly influenced the design of the hull and is the result
of coping with climatic conditions on the lakes. The
gilinetter is used on all five of the Great Lakes, but is
most popular and numerous on Lakes Michigan, Huron
and Superior. Almost every harbour on these three
lakes on both the Canadian and U.S.A. sides, has a

THE Great Lakes (U.S.A.) gillnetter is distinctive
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small fleet of gillnetters which were originally designed
to fish trout, perch, chub, whitefish, smelt, salmon,
suckers, herring, and other species of fresh-water fish.
These vessels range in length from about 33 to 60 ft.
(10 to 18 m.); and the most common length is between
40 and 45 ft. (12 and 14 m.), and these are usually
two-man boats.

The long superstructure was necessitated by the
extremely cold weather of 0°F (—18°C). There are
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Fig. 47 and 48. Great Lakes gillnetters with high superstructure to protecr the crew

relatively few days during the winter when the tempera-
ture is much above freezing point. The entire interior of
the vessel is kept warm during the winter by a coal or
oil burning stove. This prevents the nets from freezing
and also keeps them dry prior to being set. The fishermen
are reasonably warm except when actually hauling.

During the early days, some of the gillnetters had
split superstructures and occasionally only a forward or
after deckhouse. Net boxes were carried on deck, as
were the fish. In the winter it was not uncommon to
have a large accumulation of ice on the decks, in the nets,
and in the fish, which caused a severe stability condition,
so there was always the danger of loss of life and gear
due to capsizing, even with careful handling. Since these
boats are also called upon to break ice to get to and from
the fishing grounds, as shown in fig. 49, conditions were
aggravated by this accumulation of ice and the weight
of nets and fish so high above the waterline, especially
when the hull rode up on an ice floe prior to crushing the
ice. Also, it is often desirable while going through the
ice to rock the hull in order to break an even larger
channel to allow backing, manoeuvring, and gaining
speed to continue to break ice ahead of the hull.

The early boats were constructed of wood, and, for the
most part, were based on the tugboat hull, the only
difference being in the superstructure. The hulls were
sheathed with galvanized iron from slightly above to well

Fig. 49. Great Lakes gilinetter in ice

below the waterline. They were propelled by steam at
first, but the Great Lakes gillnetters adopted gasoline
engines very early in the twentieth century. In those
days, when the fishing fleet was primarily of wood
construction, the addition of the full-length deckhouse
often lightened the hulls rather than made them heavier
through the elimination of the main deck. Superstruc-
ture framing was widely spaced and lightly sheathed
with tongue-and-groove ceiling of § to § in. (9.5 to 19 mm.).
Actually, the only requirement of the deckhouse is that
it be weatherproof and watertight, and that it supports
the weight of a man and some light buoys, anchors, and,
occasionally, some newly-treated nets which would
present a fire hazard if stowed inside before being set
the first time. With these deckhouse changes, the net
boxes were lowered to a working flat. With the intro-
duction of adequate heaters to warm the whole interior
of the hull, the nets that had been hauled remained warm
and did not freeze. With the lowering of the centre of
gravity, the boats became safer: the fishermen worked
lower in the boat and were better supported, as well as
remaining reasonably dry and protected not only from
the winter cold but from rain and the hot sun of summer.

Other types of fishing vessels are used on the Great
Lakes, the design being entirely different from the
gillnetter. These include the pound-net and trap-net
boats, which are very popular on Lake Erie, and an
occasional handliner for trout.

Fishing gear

The gillnets of the Great Lakes are normally set on the
bottom, and vary in length from 1,000 to 30,000 ft.
(305 to 9,150 m.). The lengths are made up into boxes,
each box containing from 1,000 to 2,000 ft. (305 to
610 m.) of nets, with corks and leads. The nets vary in
width from 5 to 6 ft. (1.5 to 1.8 m.). Along the upper
portion of the net are placed aluminium or plastic floats.
The floats are approximately 4 in. (102 mm.) in length by
2 in. (51 mm.) in diameter and are spaced from 7 to 9 ft.
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(2.1 to 2.7 m.) apart. Opposite each float is a lead of
approximately 6 oz. (170 g.), which is of sufficient weight
to sink the net and the floats to the bottom. The leads
are of cylindrical shape about 4 in. (102 mm.) in length,
with & hollow centre, and are so tied as to permit them
not -only to revolve but to move slightly back and forth
s0 that there is no binding while being pulled around the
lifting drum. The mesh is about 2.5 in. (64 mm.),
although this differs greatly from State to State. The
nets are of nylon. The seaming twine is of cotton. The
float and lead lines are of linen or cotton, and occasion-
ally nylon thread consisting of three or more strands,
specially treated by dipping in a preservation made of
gasoline and oils mixed. Newly-treated nets are never
carried inside the superstructure because of their volatility,
which is dissipated after the first setting.

Location of nets

The depth at which the nets are set varies not only with
the season and species but with the locality. The rather
shallow waters are from 6 to 20 fm. (11 to 37 m.), and
the deeper between 35 and 50 fm. (64 to 91 m.). Nets
are often set in the summer to as great a depth as 115 to

M
Working  plotiorm
e - . Engie
Stowing ot —
L X
on werking Poot
&m::j:
e i
L

Fig 50. Deck arrangement of gillnetter with hauling equipment in the
fore end of the vessel

130 fm. (210 to 238 m.). Modern boats, with their
lifting gear, have reduced the labour of deep-water
fishing. Two men with a mechanical lifter can haul nets
from over 30 fm. (55 m.), whereas it used to require
from three to five men to do the same work by hand.

Packing the nets

The nets are stretched on a drying reel, and from, this
drying reel they are stowed in- boxes with the leads
arranged and stacked in tiers along the right-hand side
of the box. The floats are then stowed in tiers throughout
the remainder of the box. Great care is taken to ensure
that each float corresponds to its lead, and to be certain
that everything runs free when setting. The belly of the
net is allowed to overhang the edge of the box, and when
the reel is emptied—that is, from 1,000 to 2,000 ft.
(305 to 610 m.)—the belling is folded over the float and
leads. The ends of the float and lead lines hang from the
box. When all the boxes are packed, they are loaded into
the after or raised platform of the boat. The number of

boxes to be set in any one day depends not only on
locality but on the individual fisherman; from 10 to
30 boxes is the usual number. Ideally, the width of the
hull just forward of the setting platform will be that of a
given number of boxes to prevent any movement due to
rolling. If a vessel, is, say, 8 boxes in width and is to

Fig. 51. Trough and roller equipment extending about 30 in. (76 cm.)
over the side

set 32 boxes, it will have two rows of 8 boxes each on
the bottom and a second tier of two rows of 8 boxes.
Net boxes are seldom stowed more than two high
because of the weight and the inconvenience of handling
and stowing them.

Setting the nets
When the fishing grounds are reached, a buoy anchor

and buoy line are made ready. These are often carried
on the housetop, but sometimes inside. The buoy and
its anchor are then dropped with a suitable length of
bridle which varies according to the depth of the water.
When the buoy is in place and anchored, the vessel

Fig. 52. Net hauler drums ranging from 10 to 30 in. (25 to 76 cm.) in
diameter

moves ahead at 2 speed of 3 to 5 knots, depending on the
weather and the skill of the men setting the nets, Each
man setting picks up & lead and a float from the box and
throws them clear of the stern. When the box is almost
empty, a third man, if there is one, moves box No. 2 into
place and makes fast the ends so that its contents are
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ready to be set when the first box is empty. On a two-
man boat, the last few leads and floats are thrown by
one man, the second man moving the next box into
position. Oocasionally when 2 man and a boy work the
boat, the boy steers and moves the boxes into place,
and the man throws the floats and leads. This can be
dangerous as it is possible for the man to become en-
tangled in the nets and be pulled overboard. When the
desired length of net is in the water, a second bridle is
made fast and attached to a second buoy and anchor.

Hauling the nets

The reverse process is used when hauling, but this is
always done forward, as shown in fig. 50. The location
of the forward opening varies from boat to boat. A
trough and a roller, shown in fig. 51, extend over the
side of the hull for approximately 30 in. (760 mm.).
Large guides on the ends of the roller prevent the net
from slipping off as it passes to a hauling drum via the
trough. Drums, shown in fig. 52, range from about
10 to 30 in. (254 to 760 mm.) in diameter, the last being
the most common size. The hauler is so designed as to
catch the leads, and the floats, being opposite the leads,
are pulled evenly with them. The net, with the catch,
sags between the float and the lead lines. Thus, as the nets
pass the drum, the float and lead lines are, together with
the fish, dispersed in the belly of the net. If the net is
heavily loaded with fish, it is common, especially on two-
man boats, to allow the fish to remain in the nets and to
stow them in boxes; but with light catches the fish are
picked from the nets as they come aboard. During
hauling, the speed of the vessel is very slow and only
sufficient power is maintained to ease the load on the
hauler as much as possible. The filled boxes are stowed
as directed by the skipper, while the wet nets are placed
in another part of the vessel. In the winter the boat is
kept as closed as possible because it is essential that the
inside of the vessel remains warm, usually around 60°F
(16°C), to prevent the nets freezing.

After the haul is made, the vessel proceeds to the
next set of nets to be hauled, and during this run some of
the crew either pick the nets just hauled or, if they were
picked during hauling, gut the fish. Hauling is normally
done only after all the dry nets have been set. In port,
the wet nets are wound on to drying reels, picked of
debris, and stretched for drying, ready for repacking.

The methods of handling the nets on mechanized boats
differ little from those on unmechanized craft. The
mechanical hauler of course, reduces labour. The con-
tinuous superstructure was in general use long before
the mechanical hauler. The modern hauler is very small,
takes very little space, and can be adapted to any type of
hull. It is very efficient and needs but little maintenance.
The drive is from the main engine through a shaft. The
haulers are always operated from one side of the boat
only, either port or starboard.

Future development will be in the boats themselves,
followed by improvements in fishing methods.

Other methods have been tried for setting gillnets. One

of these is the drum setter, similar to that used on the
West Coast, but it has not be successful.

Deck openings for gear

The configuration of the superstructure varies aocording
to the preference of the fisherman, builder or designer.
The nets are always set from the stern, which can be open
the entire width of the hull, and is the only universal
feature in the superstructure. The large double doors on
the sides of the superstructure aft are for loading and
unloading the nets on the dock. The smaller boats all
have a raised deck aft which is the steering flat and the
net-setting flat and which is seldom less than 8 or 10 ft.
(2.44 or 3.05 m.) in length fore and aft. All the boats,
regardless of size, have double doors on the sides aft,
and here, again, personal preference dictates their width
and the manner in which they swing. Some open verti-
cally, while others open horizontally. Advantages of
horizontal hinging are that there is better control of the
open area and it is reasonably watertight when ruaning
on a quartering sea or in rainy weather. The net-hauling
doors are arranged over a great portion of the forward
length. Generally, they are placed well forward to permit
better control of the boat while hauling the nets, and the
mechanical net haulers are usually located forward. A
second door is often found in the hull, about half way
between the forward and aft openings, used for picking
when the net is to remain without resetting.

Location of wheelhouse

It is very difficult to manoeuvre from the aft steering
flat as visibility directly ahead is restricted at close
quarters. So a hatch is often fitted in the cabin roof,
permitting the helmsman to stand with at least his
shoulders above the housetop. He steers with his feet
on the wheel, the engine controls being within easy reach
while in this position. A large window is fitted in the
sides of the hull on some boats to give the helmsman
better visibility, but he is still blind on the opposite
side. There is often a large stack in the housetop for the
exhaust pipe, which further restricts visibility. The larger
boats of 55 ft. (16.8 m.) or more in length, usually have
the pilot house amidships, with a separate steering flat
above, and this gives very good visibility, especially as
the engine exhaust is always aft.

Height of superstructure

The headroom is usually about 7 ft. (2.1 m.) in the
working flat, although there is no apparent reason for
this excessive height. The most efficient boats are those
in which all openings are low to the water, or the working
flat is raised to a point where it is convenient to lean out.
During hauling, especially with mechanical haulers,
height is not as objectionable as it once was. Neverthe-

less, height in the stern is still disliked because the nets

have a tendency to fly off to leeward when being set.
The superstructure across the stern, therefore, is usually
carried just high enough along the bottom to allow it to
be flush with the tops of the fish boxes.
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The only fittings normally seen on superstructures are:
a mooring bit forward, grab rails just forward of the
break into the pilot house, running lights atop the pilot
house with & horn, and grab rails on the raised deck aft.

Tz—?ﬁw—-~ = .

Fg. 53. Gillnetter, Boat A, where the entire bottom is developed on a
series of cones

The minimum equipment required by law, such as fire
extinguishers, etc. is all that is carried. For the most part,
gillnetters have no accommodation for the fishermen.

Main

Although there are no fixed types of boats for gillnetting,
the main specifications of some Great Lakes gillnetters
are given in table 1.

Fig. 53. This is the lines plan of Boat A in table 1,
which is also shown in fig. 47. In this vessel the entire
bottom was developed on a series of cones, with the
primary apex just forward of station O and in line
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Fig. 54. Gillnester, Boat B, being a design study and modified version
of the previous figure, with a reduced hel:lis{ of wper:rruct:e"

with the fairbody extended from stations 2 and 3. The
superstructure heights are normal for the average gill-
netter as are the locations of the openings. The working
flat is above the design waterline and, considering the
hmm,ﬁinaveg;p:cigyusphtfom. This is a
standard design and built by the Kargard C

of Marinette, Wisconsin. gre Sompany

Fig. 54 is a design study and modified version of the
vessel shown in fig. 53, namely Boat B in table 1. Here
there is a drastic reduction in superstructure height, which
is not only weight-saving, but also permits a reduction of
ballast as well as displacement. Development on this
hull is conical in the forward sections (0 to 3) breaking
into cylindrical at stations 3 to 5, and the afterbody
sections are then straight lines between the fairbody and
the chines. It is normal on gillnetters to have as much
outside keel or deadwood as is shown. This could be
drastically reduced and is, for the most part, a carry-over
from the wooden hulls. Although reduction in wetted
surface would be small, improvement in manoeuvrability
would be great and well worth the reduction. This vessel
has not been built.

Fig. 55. More and more men, having steady employ-
ment ashore, fish only part time and that mostly only
during the spring, summer and fall, and fishing is limited
to perch and some chub. Boat C in table 1 was designed

Fig. 55. Gillnetter, Boat C, constructed of aluminium alloy and
designed for high speed, with accommodation for two

by the author originally for this purpose. The pilot hull,
however, was converted to a handliner and is to fish as a
gillnetter in the North during the summer, and as a
handliner along the Guilf Coast during the winter.
Constructed of aluminium alloy and welded throughout,
it was designed for high speeds in rough water and to do
some ice breaking. Her light weight, however, will not
permit operation in thick ice. The beam was limited
to 8 ft (2.44 m.) so the boat could be carried on a trailer.
There is limited accommodation for two, and the engine
is aft, operating through a V-drive unit.

Several vessels, in the near future, will be built from
the same general plan but the hulls will be of steel. The
complete boat will not cost more than about $4,000
(£1,430). If the vessel is to be operated from one port
only, cabin accommodation will be omitted, a self-
draining cockpit fitted in lieu of the foredeck, a bow
roller installed, and the cabin used to stow nets and fish,
during the haul, which will be moved to adjust trim while
preparing for the next haul.
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Fig. 56 is the Boat D in table 1. This is the result of a
preliminary investigation of a high-speed gilinetter.
This vessel has the ability to break ice up to, say, 6 in.
(15 cm.) in thickness. The short superstructure reduces

4 1) ) TR 6

Fig. 56. Gilinetter, Boat D, being the result of a preliminary invest iga-
tion for a high-speed craft

the weight considerably, and is still of sufficient length
to warrant the hauling of nets from inside. Setting would
be from the stern, and during bad weather a lifeboat
spray hood could be erected to advantage. The stowage

TaBLE |
Principal particulars of hulls of Great Lake gilinetters
Boat A Boat B Boat C Boat D
4042 40.17 2633 360
1232 1224 8.03 1097
38.87 38.67 23.58 330
1185 11.79 7.19 10.06

390 390 2325 330
11.89 1189 7.09 10.06

Length overall, LOA
Length in waterline, L .

Length between perpen-
dicular, LBP .

ft
ft
m
ft
m
ft
m. . .
Breadth, mid. at chine . ft. 10.83 10.83
m.
ft
m
tons
ton

Breadth, mid. at sheer, B 1250 1250 7.96 100
381 381 243 3.05
6.67 8.5
330 330 203 259
Draught, T . 392 392 225 250
1.19 1.19 0.69 0.76
Displacement, 4, . 1198 1102 25 4.99
A . . 12.17 1120 254 507
LCB from FP in % of
Wates plane area, Aw | %t Sore T %5
ater area, Ay 8q. ft 5
sq.m. 33.07 3289 11.80 20.90
Tonsperin . . 0.824 0.819 0294 0.522
0.329 0.328 0.117 0.208
LéF from FP in '7 of
Duphoemcn 0.555 0.557 0.579 0.582
tperin (cm)
trim by stern Ib. 102 104 53 96
kg. 1840 1860 948 17.15
Bt wrins* [ son s an fa B
etted surface, S L ft.
:qg.m. 4524 4431 1561 26.10
Profile above water, A  sq.ft. 291 245 101 153
sq.m. 2703 2276 938 14.21
BM, ft. 693 726 443 637
m. 211 221 135 19
BM, . . fi. 81.28 8748 4921 84.71
m. 2477 2666 1500 2582
Moment to change trim/
inem) . . . 208 206 045 107

ar
g8

TAsLe 2
Sectional area of cach statien in percentage of the

Station Boat A Boat B Boat C Boat D
0 — —_ 0.0084 —
1 0.1600 0.1421 0.2000 0.1444
1 0.3300 0.2970 0.3891 0.3000
2 0.6500 0.5787 0.6695 0.5555
3 0.8575 0.8122 0.8410 0.7667
4 0.9700 0.9543 0.9456 0.9222
5 1.0000 1.0000 0.9874 1.0000
6 0.9750 0.9442 1.0000 0.9889
7 0.87%0 0.8046 0.9707 0.9444
8 0.7000 0.6015 0.9247 0.8778
9 0.4400 0.3604 0.8787 0.8028

10 0.1250 0.1015 0.8201 0.7222

of nets, whether for setting or after they are hauled,
would be below decks on a fore and aft roller conveyor
that passes port and starboard of the engine. This boat
would cost between $2,500 and $3,500 (£890 to £1,250),
not including engine and equipment.

Table 2 shows the sectional area of these four vessels,
and table 3 their power requirements.

Coustruction

With the depletion of good shipbuilding timber and a
constant increase in costs, coupled with the ever-declin-
ing number of skilled shipwrights, the introduction of
the steel gillnetter was inevitable. The early steel hulls
followed very closely the shape of the wooden hull—that
is, the tugboat hull. It was soon found that these hulls
were, in many cases, at least as heavy if not heavier than
their wooden counterparts. The use of the long super-

TaBLE 3
Horsepower, coefficients and displacement-length ratio

BoatA BoatB BoatC  Boat D

Designed spesd 11 11.5 22 20
(trial conditlon)
hp. . . 150 150 105 150
Type ofengine .  Diesel Diesel Petrol Petrol/Diesel
A
{CBPI00p ° . 202 186 199 139
LBP/Als | . 521 5.36 5.4 5.90
ﬁ . . 1.76 1.84 4.56 348
M . . 0524 0548 136 104

v g.LBP
? . . . 0.6923 0.6454 0.8435 0.7881
3 . . . 0.4090 0.4032 0.5500 0.4938
B 0.5908 0.6247 0.6521 0.6266
« 0.8428 0.8372 0.8170 0.7902.
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Tamr 4 P
Scantlings for the hulls
Boats A and B Boat C Boat D
Keel plate . in,
pia mm. l; lg 12.9
Stem bar . i xS x4 X 4 bulb plate
mm. 19x 127 19x 102 159%x102,, .
Longitudinal stringers . . in. —_ lixr flat bar lgx:‘.ﬂnb‘r
mm. 3 X -8 " » I8x -8 " »
Longitudinal spacing . in — 9 11
cm. 229 28
Chine bar . in, ;mundbar + round bar aft # round bar aft
mm. 1 ” ” 12.7 15.9
in. — 1 plate forward 4% flat bar forward
mm, 6.35 4.8
Gunwhale bar . in 2 14 14
S1 38 38
Frames . in. $x2 14 x 24 X § angle & %2
mm. 6.35x63.5 32x63.5%6.35 4.8x63.5
Frame spacing . in. 15 forward {L 14 forward L 15 forward JL
cm. 38 36 38
in. 19 midahisp L 28 elsewhere 30 elsewhere
cm. 48. ! 76
in. 24 aft L —_ _—
cm, 61
Bottom shell in. % 1 1
mm, 48 32 32
Side shell . in. * g 1
mm. 4.8 2 3.2
Working fiat . in. 1§ %6 fir $%x3 fir %3 fir
mm. 38x152 22%x76 22x76
‘Superstructure . in. $ $
mm, 3.2 3.2 32
Superstructure, deck . in, Y 1 plywood # plywood
mm, 32 9.5 9.5
Su ure, deck beams . in, 13 x 3 X ¥ an| 1x 1§ laminated spruce and fir 1 24 laminated white oak
perstruct mm. 32x 6x4‘.lsu 254x41.3 25.4x63.5
Main deck beams —_ 24 x 1} x § angle gxz
63.5x32x6.3 3.2x63.5

in.
mm,
mild steel; Boat C

Note. Boats A, B and D are
, and 0.25%; copper.

0.6%; silicon, 0.25 % chromi

structure in steel construction again caused a stability
problem, since it was not possible to build as light a
structure which could be walked on without extensive
framing. This, in turn, increased the cost out of all
proportion. To counteract the effects of the increased
weight and the raising of the centre of gravity, the vessels
were heavily ballasted. Some of the newer hulls began to
increase beam to offeet the superstructure weight and
ballast. For a number of years this was the major im-
provement; but as the propulsion plants became lighter,
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is aluminium alloy 6061T-6, with a nominal chemical composition of 1%, magnesium,

the hulls became wider, again the V-bottom was intro-
duced to further reduce the initial cost. This came only
after welding was in general use. The riveting of a V-
bottom hull has never been economical.

Most new gillnetters are of steel. The steel hull is
easier to maintain, does not leak, and can be worked
through the ice fields with little or no danger of punctur-
ing or opening up. The Great Lakes, on the whole, are
surrounded by metal working plants; therefore, metal-
working skill is common., Numerous small plants have
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the necessary equipment as well as a plentiful supply of
skilled metal workers so that they can economically build
boats either as a full-time or part-time business.

The use of aluminium alloys for gillnetter construction
on the Lakes is not warranted at the present time: it is
too costly and the corrosion rate of fresh water steel
vessels is very small. Lighter weight, by itself, is of no
importance, in fact the greater weight of a steel gillnetter
is an advantage in winter when it is used as an ice breaker.

There has been an increasing tendency to copy the
yacht hull form up to the sheer line in both round and
V-bottom hulls. While it is true that plate development
does reduce the cost of labour in plating, the extreme to
which it is occasionally carried increases the cost of fram-
ing and requires more horsepower than is installed to
achieve the maximum hull efficiency. Unless the desired
speed is in excess of 15 knots, there is very little to be
gained in carrying the plate development all the way to
the transom.

Table 4 gives the scantlings for both steel and aluminium
gillnetter hulls.

Engines

With the increasing cost of fuel, the most popular engine
is still the diesel, even for smaller boats. The air-cooled
diesel promises to become popular in the smaller perch
boats. It is felt by the author that the most economical
engine will be between S and 25 h.p.

Engine power varies widely in gillnetters. In the past,
engines of low power were common, but due to their
lighter weight and lower cost per h.p., the higher powered
engines are preferable today. An increase in horsepower
makes it desirable to have a hull capable of higher speeds.
Unfortunately, higher speeds require a flatter and wider
transom which, in turn, necessitates a fuller bow to
prevent running under. The excessive beam necessary
because of the vast amount of superstructure causes the
half angle of entrance to become very full if any of the
developed plating methods are used.

Problems affecting the industry

Perhaps the greatest menace to fishing on the Great
Lakes has been the lamprey eel. During the war years,
the lamprey spread through Lake Huron and throughout
the entire length of Lake Michigan. The average annual
catch of trout between 1812 and 1945 was over 2,500 tons,
whereas today there are none in Lakes Michigan, Huron
and Erie. Unfortunately, the fight to control the lamprey
eel came only after it had destroyed the trout in Lakes
Michigan and Huron and had begun to spread into Lake
Superior.

The lower Lakes fishermen now concentrate on perch,
chub, smelt, whitefish, herring, suckers, some carp, etc.,
but the catch does not meet the demand. Trout are still
caught in Lake Superior, but they are small and of a
recent stock. The only solution is the eradication of the
lamprey, or at least its control, and the restocking of
trout throughout the Lakes.

Poaching in the Great Lakes is quite common, and
although there are laws against it they are very lenient

and the fines so small that the commercial fisherman
has little protection against poachers.

The Lakes fishermen are somewhat concerned that the
opening of the St. Lawrence Seaway may encourage
migrations of certain species of trash fish which will not
improve the Great Lakes fishing.

Some other problems are: (1) pollution of water by
industrial plants; (2) restocking the Lakes with trout and
other compatible species; (3) the expected population
increase which will utilize the Lakes to their fullest; and
(4) educating the population of the Lakes States to eat
more fresh-water fish, rather than to import salt-water
fish.

Unless these problems are solved, gilinet fishing could
ultimately be destroyed. When the catches amounted
to upwards of a ton per day, the large gillnetter with great
beam was a necessity. Today, however, the average catch
is more in the range of 400 or 500 Ib. (180 or 230 kg.) or
even less per day, so that large boats are not economical
to own and operate. It would be possible in a period of,
say, 20 years to stock the Lakes with trout and many other
species of food fish, thus strengthening the fishing industry
which, in turn, would then warrant extensive research and
development of not only hull design and performance,
but of fishing methods themselves.

Future developments

There are two possibilities for future development in
Great Lakes fishing vessels. One is the one-man perch
boat, with a hull of between 18 and 25 ft. (5.5 and 7.6 m.),
all open or at most with a small cuddy or wind break.
The cost would be small, and the nets would be limited to
three or four boxes. The other possibility is the introduc-
tion of the trawler, which would be not more than
36 to 45 ft. (11 to 14 m.) and would be operated by two
or three men. It would be used primarily to catch trash
fish for fertilizer or mink feeding, and would sort out
marketable species if market conditions warranted.

Just recently there have been some developments in the
field of welding thin material—0.015 to 0.125 in. (0.381
to 3.17 mm.)—at high production speeds, using the
inert-gas-consumable electrode. This development will
be a boon to designers as well as to builders, as the rule
of thumb has always dictated that the minimum economi-
cal thickness of welded material is 0.125 in. (3.17 mm.)
or greater. To weld thinner material than this, highly
skilled men were required and, even then, there was
excessive burn-through and distortion due to the slow
welding speeds necessitated by the thin plate. The use of
thinner material will allow large reductions in super-
structure weight, thereby permitting many refinements in
hull design. This lighter material will also be feasible in
the construction of very small perch boats which would
have been too heavy if constructed of 0.125 in.
(3.17 mm.) steel. Heretofore, builders have been reluc-
tant to attempt the smaller and lighter steel hulls and,
when forced to build them, increased the weight of the
materials to a point where the performance was unsatis-
factory, or they increased the cost of construction to
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such a degree that it was no longer economical to use

In the future, the building of small perch boats will
also encourage the revival of the wooden huil. Many of
the boats will no doubt be built by the fishermen them-
oelyu to save money. While some are skilled in boat-
building, the majority are not; therefore, the hull design
and construction will have to be kept simple. There is
every possibility that the cross-planked hull of the
Chesapeake Bay could be reintroduced to the Lakes.
The system was never popular on the Lakes, which was

[72]

mainly due to not understanding the method of con-
struction and to the attempt to lighten backbone and
bottom planking. This method of planking a hull could
result in some very practical hull designs that would be
easy to build and would not require a great deal of
knowledge as far as lofting or carpentry is concerned.
By the elimination of bottom framing, it would be more
economical to build than a longitudinally planked
V-bottom hull, and the increased weight by cross plank-
ing would be beneficial rather than detrimental to the
development of the perch boats.



LONGLINE FISHING: DECK DESIGN AND EQUIPMENT

YOSHIAKI KANASASHI

Characteristics of tuna longliners are large fish rooms and fuel oil capacity. Electric welding, light alloys and new insulating materials
have reduced ships’ weights considerably, and engine room arrangements hnvm improved. 8. fight alloys e
Accurate navigation instruments are used to ensure safe voyages and economic operation. Excellent insulation materials and

refrigeration equipment are used to preserve the freshness of the catch.
Asﬂeﬂiing . o im

operations are carried out in tropical waters, improvements in the living quarters are constantly sought. Overseas bases

have recently been established for vessels fishing far-distant grounds.

EQUIPEMENT DE PONT POUR LA Pl%CHE AUX PALANGRES

Les thoniers-palangriers sont caractérisés par un grand espace réservé i la cale et une

capacité pour le tarburant.

La soudure
électrique, les alliages légers et les matériaux isolants ont considérablement réduit le poids navires, et les dispositions de 1a salle des

ont été améliorées.

., Pour assurer des voyages slrs et un fonctionnement économique, on utilise des instruments de navigation précis. Pour préserver
la fraicheur de la péche on utilise d’cxcellents matériaux isolants et des installations frigorifiques et de conditionnement de I'air.
constamment i

Comme les o]

érations de péche ont lieu dans des mers tropicales, on recherche

des améliorations & apporter aux

emménagements pour l‘: logement. Récemment, on a établi des bases outre-mer pour les navires péchant sur des lieux trés éloignés.

LA PESCA CON PALANGRES: EQUIPO Y FORMA DE LA CUBIERTA

Los atuneros se caracterizan
aleaciones ligeras, y los materiales ais
maquinaria en la sala de médquinas.

r la gran capacidad de sus bodegas y de sus tanques de combustible. La soldadura ica, Ias
tes han reducido considerablemente ¢l peso de los barcos y se ha mejorado la distributién de la

Se emplean instrumentos de navegacion de precision para asegurar que los viajes se harén sin novedad y que el funcionamiento
serd econdmico. Se emplean excelentes materiales aislantes, equipo de refrigeraciéon y de acondicionamiento de aire para mantener las

frescura de la pesca.

Como la se realiza en aguas torridas, se trata constantemente de mejorar los alojamientos. Ultimamente se han establecido
bases lejos del Japgn para los barcos que pescan en caladeros muy distantes.

APANESE tuna fishing has moved from coastal

waters to the deep sea, the size of the ships has

increased, and the equipment has been much im-
proved, although more improvement is still desirable.

The largest tuna longliner in 1941 was 150 GT, with a
maximum cruising range of 5,000 sea miles, but the ships
today range up to 1,900 GT, capable of voyages of
23,000 sea miles.

Tuna are caught mainly by two types of vessel, namely,
longliners and combination boats. Longliners are built
of wood or steel, most boats of 100 to 1,900 GT being of
steel. Combination boats are suitable for both longline
and pole-line fishing; the pole-line season for tuna being
short, this type of boat is limited to 300 GT.

There are three types of operation: single boat, group,
and from a base abroad. Mostly it is single boat, but
group operation” was started about 1950 ‘on distant
grounds, using a mothership to service the catcher boats.

For the third type of fishing, there are shore bases near
the fishing grounds.

A longline fishing trip lasts three to four months, so
the boats must be very seaworthy, of good stability, and

provide comfortable accommodation for the crew. And,
of course, keeping the catch fresh is of prime importance.

FISHING GEAR
Longlining is the best method for: catching tuna at a
depth of 260 to 525 ft. (80 to 160 m.). Large catches can
be made at low cost, and it can be carried out on any
scale, according to the capital invested.

Layout and construction of the fishing gear is shown in
fig. 57, 58, and 59. The principal items are main lines
(cotton or nylon yarn), branch lines (cotton or nylon
yarn) and hooks. Auxiliary tools are buoy lines, buoys
(glass balls), bamboo rods and lamp buoys. A set of unit
line is 650 to 1,300 ft. (200 to 400 m.) long, with branch
lines about 100 ft. (30 m.) long, all coiled and stacked
in a basket when not in use. The number of branch kines
per unit line varies according to the species of fish to be
caught: 5 to 6 for bluefin tuna, and 12 to 13 for albacore,
A longline consists of 350 to 400 sets of unit lines, giving
the main line an overall length of 50 to 75 miles (80 to
120 km.). The depth of hooks is adjusted by the buoy
line to meet the swimming shoals, and is about 35 to
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120 ft. (11 to 37 m.) for bluefin tuna and 180 ft. (55 m.)
for albacore. Some fishermen now use radio buoys to
prevent longlines from being snapped or carried away.

-,

1
Fig. 57. Longline layout

Before departure the owners of longliners collect as much
data as possible concerning the fishing grounds, mainly
by radio from other boats at sea, and the longliner master
is given an approximate target area. The boats as they
approach the area indicated begin to measure the seca
water temperature, because tuna live in definite tempera-
tures, and in particular near the current rip where warm
and cold currents meet and plankton are produced.
Every morning at dawn the unit lines are joined with metal
couplings, the hooks are baited with frozen sauries, and
the sets are cast into the sea from the stern at 8 to 9 a.m.,
the speed of the boat being about 8 knots. The line is

Unit

Fig. 58. Longline construction

cast at a rate of about 100 sets of unit lines an hour. The
boat drifts until about 11 a.m., when it comes around to
the end of the line which was first thrown out and starts
to haul with the line hauler. The fish come up through an
opening in the bulwark to the deck, where they are gutted,
washed and prepared for freezing or ice storage.

The longlines are then carried by a coaveyor to the
port side and stowed in a housing on the poop deck, and

the day’s work is finished.

Fig. 59. Lamp buoy

GENERAL ARRANGEMENT
Larger boats are not necessarily more profitable but,
because catches have declined in the pre-war fishing
areas, larger boats have been built to increase the cruising
range and they have been provided with more refrigera-
ting capacity.

To economize in the time spent sailing to and from the
grounds, and to keep the catch fresh, a mothership
system has been introduced. Fig. 60 is a sketch of a
fishing boat, and the general layouts of 250 and 1,000 GT
boats are shown in fig. 61 and 62. The 250 GT vessel
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Fig. 61. General arrangement of 250 GT tuna longliner

has a waterline length of 122.5 ft. (37.34 m.), breadth of
22.31 ft. (6.8 m.) and depth of 10.99 ft. (3.35 m.) and is
powered by a 550 h.p. engine. The 1,000 GT vessel has a
waterline length of 196.6 ft. (59.9 m.), breadth of 36.1 ft.
(11 m.) and depth of 17.39 ft. (5.30 m.) and is powered
by a 1,500 h.p. engine.

Holds
Holds are divided into 3 to 5 compartments. In a boat
with small refrigerating capacity, such as the combination

craft, the hold is divided into 6 to 12 small compartments
for crushed ice storage, and a large compartment for fish
storage, each cubic foot of which can hold about
34,3 Ib. of tuna fish (0.55 ton/cu. m.). In flush-deck
boats, the hold is sometimes located aft of the engine
room. Two longitudinal partition boards and one¢ or two
shelves are inserted into each fish hold. A bilge well and
suction pipe are fitted in each hold, the bilge being emptied
by a pump in the engine room, or by a hand pump on the
deck. The ice needed is 0.5 tons per ton of fish to be
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cooled. The bait is saury and squid. Details of freezing
facilities are given in the paper “Tuna freezing” on

Deck aeminmsans

Friction multi-plate line haulers are most widely used,
but some fishermen prefer the hydraulic coupling type.
Two sets of line haulers are placed in tandem forward
on the starboard side, with motors aft of the forecastle.
There are side rollers on the bulwarks so that the hooked

Fig. 63. Schematic to arrangement for a catcher boat on a
mhershz of less than 1,000 GT

fish can be pulled up to the deck. Lines are stored on the
boat deck or aft of the poop deck. The gear is carried by
conveyor belt to its storage place aft. Motherships store
equipment used in the catcher boats (Yagi, 1955).

Fig. 64. Lifting arrangement for a catcher boat on a mothership
of more than 1,000 GT

Foremast booms and detachable davits are used for
loading and unloading on both longliners and combina-
ﬁgnbogu. Another method is to run three strands of
wire, with triangular rings, from the foremast through
hatchways, and to use a block and tackle at the warping
end of the windlass.

TABLE §
Number of crews for

Longliners Combination boats

Gross tons Crew Gross tons Crew

GT

250 30 150 50
350 341037 180 55
700 4510 47 220 60
1,000 65 to 80 300 70
1,500 90 — -

One or two sets of derrick posts are erected on deck,
the loads being hauled by winches with drum-wound

ropes.
Conveyors are used to carry both gear and catch.

Accommodation

Large crews are carried, especially on combination boats,
and accommodation is inadequate, but designers are
paying more attention to this problem. Table 5 gives the
number of crew for various sizes of boats.

Air conditioning is desirable for men working in
tropical waters, but not many boats are so equipped.
Mechanical ventilation is common on large longliners,
(ceiling heights are limited to 6.2 to 6.9 ft. or 1.9 to 2.1 m.
to lower the centre of gravity) and air conditioning and
other facilities are beginning to be installed on many
smaller boats.

Boats for single operation

These are mostly in the 250 to 350 GT class and appear
to be most economical and efficient for the time being.
Ships under 300 GT are all of the flush-deck type, while
those over 350 GT often have a long poop deck. Every
boat has a freezing chamber located forward of the deck

TABLE 6
Principal particulars of wood and aluminium catchers

Aluminium Wood
Length, L . 46.5 ft. (1420 m.)- 52.5ft. (16.00 m.)
Breadth, B . 118ft. (3.60m.) 12.1ft. (3.70 m.)
Depth, . 525ft. (1.60m.) S4ft. (1.65m.)
Gross tonnage, GT 19.80 19.50
Air. ot 3713 h"iiot bulb 3912 h'l;ot.bulb
compressor . ..
Generator . ’3 kW l\,3 kW
Line hauler Small type Small type
Wireless equipment 10 W short wave 10 W short wave
s £ 110% p wireless phone
poed, light, a
engine.load, knots,
v . . . 9.08 9.42
57507 engine Jouc,
knots, . 7.40 8.01
Light weight, ton

. 16.40 16.10
hold capacity . 530cu.ft. (15.0cu.m.) 360 cu. ft. (10.3 cu.m.)

E
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house or the poop, but the refrigerating capacity of the
flush-deck type is kept below 4 tons per day because of
the limited space.

Mothership operation
Boats smaller than 1,000 GT have no deck space to carry
a catcher boat, but it is towed as shown in fig. 63. Derrick
post booms and a winch are installed aft, and the stern is
strengthened. Boats larger than 1,000 GT carry one or
more catcher boats on each side of the deck as shown in
fig. 64. This type of boat has two rigid derrick booms and
four units of 3 to 5 ton winches, so that catcher boats are
hauled with drum-wound ropes, the deck being rein-
forced and provided with rigid rope-winding equipment.
All motherships have long poops and engines aft, with
a freezing room forward of the poop. Crew accommoda-
tion is aft of the poop and the deckhouse.

arrangement plan of a 216 GT combination boat is
shown in fig. 65, having the below principal particulars:
L =108.3ft. (33 m.)
B =21.65ft. (6.6 m.)

D =11 ft. 3.35m.)
Engine 650 h.p.

The hold space of longliners is 20 to 40 per cent.
larger, as it is not divided into small compartments.

Half the number of crew is needed, and living quarters
can be provided on the upper deck.

Some 30 to 40 per cent. more fuel can be carried, which
extends the cruising range.

Larger boats of this type can be built so that freezing
equipment can be installed and longer voyages made.

Table 7 compares boats of nearly equal dimensions.
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Fig. 65. General arrangement of a combination tuna longliner and skipjack pole and line fishing boat

Catcher boats must be seaworthy. To ensure easy
operation without sacrificing stability, many difficult
problems confront naval architects: the rolling period
should be long; the speed should be more than 8 knots at
full load condition, and it should be possible to handle
200 to 250 sets of lines. The weight of catchers should
also be reduced. At present, they are built of wood or
light alloy, but study of this problem may lead to lighter
boats. Table 6 compares the wood and light alloy types.

Comparison of longliners and combination boats
These boats have different functions and it is difficult to
compare their merits and disadvantages. The general

MAIN SPECIFICATIONS AND CONSTRUCTION
The Japanese Government issues fishing licences for
certain fixed GT, so that shipowners tend to build the
largest ships possible within the GT allocated to them,
based on maximum loading capacity, cruising range and
speed.

The relations between GT-CN and GT-LBP are shown
in fig. 66 and 67 respectively. The relation between
GT-CN can be expressed by the following equations:
r, poop-deck type
GT=(0.00906 to 0.00920) x CN(cu. ft.)
=(0.32 to 0.325) X CN (cu. m.)
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Tame 7
ith mearly equal dimensions
Type Longliner Combination
boat
Gross tonnage, GT 309.54 239.24 299.00 215.59
Year built 1958 1958 1955 1958
Length, LBP ft. 13 115 124 109
m. 4000 3500 37.80 33.20
Breadth, mid., B . ft. 246 2.3 23.6 21.6
m 750 6.80 7.20 6.60
Depth, mid.,, D . fi. 12 1 11.8 11
m, 370 3.35 3.60 3.35
GT/LBPxBxD . 0.278 0.300 0305 0.290
Capacity:
Fish hold (a) . cu. ft. 11,050 7,800 7,560 5,400
cu. m. 313 221 214 153
Fuel oil tank (b) cu. ft. 5890 425 4,010 3,200
cu. m. 167 120 1135 91
Freshwater tank (c) cu. ft. 911 530 985 826
cu. m. 25.8 15 279 234
cu. ft./GT 57.9 52.6 420 43.8
cu.m./GT 1.64 1.49 1.19 1.24
Main engine, h.p. . . 650 500 650 650
Refrigerating machinery
Japanese RT 58.5 30 14.0 13.5
kcal. 177,000 91,000 42,000 41,000
Freezing capacity.  ton/day 6.5 1.9 —_ -
Cruising range
nautical miles 19,800 14,920 11,950 9,120
Navigation days . . . 75 n s1 41
Weight of catch, ton . . 170 116 105 69
Weight of catch/GT 0.55 0.48 0.35 0.32
Cruising speed in knots, V 11.01 1032 1071 10.23
Max. trial speed, in knots, V. 1209 11.39 11.68 11.27
Crew: deck . . . 2% }? ?8 43
clerk . . . 2 1 2 2
Total . . . 31 28 76 55

Longliner, flush-deck type
GT=0.00850 < CN (cu. ft.)
=0.30 X CN (cu. m.)

Combination boat
GT=0.00734 xCN (cu. ft.)
=0.295 X CN (cu. m.)

The relation between GT and LBP can be expressed by
the following equations:

Longliner, poop-deck type
300 to 600 GT
LBP (ft.)=(18.37 to 19.03) X ¢/GT
(m.)= (5.60 to 5.80)x ¢/GT
600 to 2,000 GT
LBP (ft.)=(19.36 to 19.52) X ¢ GT
(m.)= (590to 5.95)x¢GT

Longliner, flush-deck type
Below 600 GT
LBP (ft.)=(19.03 to 19.52) x ¢/GT
(m.)= (5.80to 5.95)x ¥GT

Combination boat
Below 300 GT
LBP (ft.)=(17.39 to 18.37) X ¢/GT
(m)= (5.30to 5.60)x ¥GT

-

" auftuet
LIP8sD
Fig. 66. Relation between gross tomnage and cubic mumber for
longliners and combination boats

Relations between depth (D), beam (B), draught (T) and

LBP
For motherships, carrying one or more catcher boats,
allowance must also be made for catchers and the
stability when lifting them. The. location of freezing
rooms must, also be considered. With the recent trend
towards increasing the weight of fittings, the value of KG
has been gradually enlarged, making the breadth corre-
spondingly larger.

Fig. 68 shows the values of beam (B) and depth (D)
against LBP, which can be expressed by the following
equations:

LBP 5 164 ft. (50 m.) (about 600 GT)

B  (ft.)=0.11 LBP+(10.17 to 9.51)
(m.)=0.11 LBP+ (3.1 to0 2.9)

LBP> 164 ft. (50 m.)

B (ft.)=0.20 LBP—3.61
(m.)=0.20 LBP—1.10

(78]



FISHING METHODS AND DECK ARRANGEMENT — LONGLINE FISHING

Long W
Long

L
i
it

i

Fig. 67. Relation between gross tonnage and length for longliners
and combination boat

LBP 5164 ft. (50 m.)
D  (ft.)=0.068 LBP-(3.61 to 2.95)
(m.)=0.068 LBP+-(1.1 to 0.90)

LBP> 164 ft. (50 m.)
D  (ft.)=0.080 LBP+(1.64 to 1.31)
(m.)=0.080 LBP+(0.50 to 0.40)

Values of B/D range between 1.95 and 2.30, usually
between 2.0 and 2.1. In the standard design, draught is
equal to 85 per cent. of depth, the block coefficients being
about 0.66 to 0.70.
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Flg. 68, Relation between breadth and %ﬂd length for longliners
. and combination
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Fig. 69. Relation between weight and cubic number for long-
liners ar?’gombbmlon boats £

Weights and longitadinal ceatre of gravity (LCG)
Light weights are shown against CN, in fig. 69, and hull
weights in fig. 70.

CN 563,600 cu. ft. (1,800 cu. m.) (about 600 GT)
Light weight (ton)=(0.0102 to 0.0093) X CN (cu. ft.)
=(0.36 to 0.33) XCN (cu. m.)

CN> 63,600 cu. ft. (1,800 cu. m.)
Light weight (ton)=(0.0093 to 0.0076) X CN (cu. ft.)
=(0.33 to 0.27) xCN (cu. m.)

CN £63,600 cu. ft. (1,800 cu. m.)
Steel hull weight=(0.0051 to 0.0038) x CN (cu. ft.)
=(0.18 to 0.135) XxCN (cu. m.)

CN>63,600 cu. ft. (1,800 cu. m.)
Steel hull weight=(0.0038 to 0.0037) X CN (cu. ft.)
(ton) =(0.135 to 0.130) XxCN (cu. m.)

Weights of steel hulls, deck planks, insulation, equip-
ment and fittings, and machinery are given in table 8
in the form of percentages of the light weight.

The longitudinal centre of gravity in light condition is
aft of midship, due to the position of the engines. It was
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F

Fig. 71. Admiralty constant and Froude number versus length for
longliners and combination boats

3 per cent. LBP aft of midships in the immediate post-war
boats. The lengitudinal centre of gravity is now 7 to
8 per cent. LBP aft of midships owing to the increased
weight of machinery in the engine room, weight of general
outfit in living quarters and a decrease in the weight of
heat insulating materials. The increased weight of the
machinery and outfit means that the value KG/D is
raised to 0.87 to 0.89 against a previous value of 0.80 to
0.82.

The maximum displacement of small boats is on the
outward cruise, and of large boats over 500 GT on the
homeward cruise. The centre of gravity varies according
to the load in the holds. At full load it is higher than in
light condition, and when the fuel oil in the double-
bottom tank is consumed, counter-measures should be
taken, such as using water ballast, to get better stability.

Metacentre
The height of the metacentre varies according to the type
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Fig. 73. Relation between volume of fish room, fuel oil and fresh
water and cubic number for longliners

of boat but, in general, the following equations are valid
where T is the mean draught of the boat:

KB=(0.55 t0 0.56) T

BM, light condition=(0.085 to 0.090)B*/T

BM, full load condition=(0.090 to 0.095)B*/T

With 250 to 350 GT ships, every effort should be made
to maintain a GM of 1.31 to 1.64 ft. (0.40 to 0.50 m.)
in the most unfavourable conditions. With larger boats,
the difficulty is lessened by their breadth.

Speed, etc

The main engines should be large to give a high speed,

so that fish can be landed fresh and command better

prices. But, with the development of refrigerating facili-

ties, the question of sailing speed needs to be re-examined.
Fig. 71 shows the maximum values of V/4/L and

A** V*/BHP against LBP at the time of trials.

Fish room capacities
The relation between CN and the total hold volume
of fish holds, fuel oil and fresh water tanks as shown
in fig. 72 may be expressed as follows:
Total volume (cu. ft)=0.50 CN—1,766
(cu.m.)=0.50 CN—50

TasLe 8

Percentage weight of main items on a longliner and combination boat
Longliner Combination
Item Below 600 GT Over 600 GT boat
Steel hull, % 43 w0 46 43 to 46 46 to 50
Deck planking, %, . 2.5to 3.4 22025 Sto $.5
Insulation, %
Cork onl . 16to 17 17t0 18 1Sto 22
Cork alflex . 10 ¢to 11 11 to0 12
and fit-
% . . 15t 19 19 to 22 15t0 18
% . 13t0 15 11013 13t 15
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Fig. 74. Relation between ratio bait hold/ice hold and cubic number
Jor combination boats before and after World War 11

Fig. 73 shows the relation between CN and the fish hold
capacity of longliners which may be computed from the
following equation:

CN £ 123,600 cu. ft. (3,500 cu. m.) (about 1,200 GT):
Fish room (cu. ft.)=0.375 CN —3,531
(cu. m.)=0.375 CN—100

CN>123,600 cu. ft. (3,500 cu. m.)
Fish room (cu. ft.)=0.13 CN 431,070
(cu. m.)=0,13 CN+-880

Refrigerating facilities are installed and limit the space
for the fish hold.

Fig. 74 shows the relation between the hold capacity
(bait and ice holds) and CN, and also the ratio of the bait
hold capacity to the ice hold capacity and CN for com-
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Fig. 75. Relation between volume of bait hold and tonnage for
combination boats before and qfter Werld War II

TasLe 9

Radius of action for various sizes of vessels
Type Gm”G';'W Msﬁ%ﬁm
Longliner 200 to 250 12,000 to 15,000
350 15,000 to 20,000
Over 700 20,000 to 25,000
Combination boat 150 to 180 8,000 to 10,000
200 to 300 11,000 to 13,000

bination boats. The hold capacity may be expressed as
follows:
Fish room (cu. ft.)=0.24 CN —8,823
(cu. m.)=0.24 CN-25

Ratios of bait tanks to ice hold were 0.6 to 0.8 before
World War II, when no refrigerating equipment was
provided, but nowadays most boats have such equipment,
and hold space is reduced so that the ratio is about 0.8
to 1.0. Fig. 75 shows the capacity of the bait hold and ice
hold space against gross tonnages.

Tank capacities .

Fig. 76 shows the freshwater and fuel oil tank capacities
in relation to gross tonnages. The amount of freshwater
varies according to the number of crew and navigation
days, but in general,

(cu. ft.)=(1.94 to 3.00) x GT
(cu. m.)=(0.055 to 0.085) x GT

Water
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Fig. 77. Main engine output of longliners

There is a tendency towards an increase in these figures.
Fuel oil  (cu. ft.)=(12.36 to 15.89) x GT
(cu. m.)=( 0.35to 0.45)xGT

The main engine output of longliners is shown in
fig. 77, and the radius of action is given in table 9.

Construction
Electric welding is generally used, riveting being em-
ployed only for the seams of bilge plates and deck
stringer angles, etc. Section building is being widely
adopted and construction time has been shortened
remarkably.

Slamming in the aft engine type of boat is a serious
problem, and engineers are strengthening various parts
more than specified in the regulations, although further
studies are necessary.

Longliners often cannot be docked for six months or
longer, and their shell plating is badly fouled, so the sand-
blast vinyl coating process was introduced to protect the
hull.

MACHINERY
Main engines
Main engines are 4-stroke, airless injection diesels. The
power of the engines has recently been increased by 30 to

TaBLE 10
Normal main engine output for various
sizes of boats

Gross tonnages Main engine
GT Ix.;."‘
250 500
I
1,000 1,500
1,500 1,600

Tasee 11
Normal auxiliary engine output for
) “nes of beats
Gross tons Total
GT h.p.
250 150
350 200
700 400
1,000 S00
1,500 1,000

S0 per cent. by the use of superchargers, with the result
that, without sacrificing hold space, higher speed and
longer voyages have become possible. The relations of
gross tonnage to main engine power are shown in table
10.

Engines are expected to run at full speed when a
shoal of tuna is found, but at only 4 knots when hauling
lines. Very low revolutions are kept for a long time, with
clutches in and out. The engines must have the dura-
bility to stand continuous running for six months without
overhauls.

The majority of screws are of the 4-blade, fixed-blade
type and made of manganese bronze. Controllable-pitch
propellers are operated from the wheel house by electric,
hydraulic or rod systems.

Main engines are controlled from the bridge on some
large longliners. With controllable-pitch propellers,
remote control is believed to contribute much towards
safety, high speed and accuracy of operation.

Auxiliary engines

After World War II, the power of auxiliary engines
increased because of the adoption of freezing systems and
the increase in cargo capacity. Three generators are
installed, running in parallel, to supply electric power on
ships exceeding 1,000 GT.

Alternating current has been adopted to meet increased
demands, and it has resulted in reduced costs, more
flexibility of voltage, ability to take power from shore
supplies, and easier maintenance.

Table 11 shows the relation between gross tonnage and
total horsepower of auxiliary engines.

Other apparatums

Wireless. Communication with the land and with
other ships is necessary to ensure safety, detect shoals of
fish, and to obtain information about fluctuations in fish
prices, etc. Particulars are given in table 12. For com-
munication between mother and catcher boats, 2-MC
10 W wireless telephones are installed.

Radar. With automatic position finders and gyro-
compasses it is functioning well.

Echo sounders (fish finders). These operate very satis-
factorily.
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TanLe 12
Item Before War After War
Transmitter
Type Self-exciting Pre-tuned crystal con-
trol system
Power X units 100 to 300W x 1 100 to S00W x 1
Auxiliary transmitter
Power X units None 25 to SOWx 1
Reoeiving set
Short wave 4-valve auto- 8- to 16-valve super-
dyne x1 heterodyne or double
super x 1
Long and
medium wave Dittg x1 Ditto x1
Emergency None 4-valve autodyne x 1,

or

8-valve super setx 1,
or

All-wave set x 1

Thermometers. Tube and electric thermometers are
installed in each hold to maintain the proper tempera-
ture, and indicators in the engine room enable the
engineers to regulate the temperature by means of
expansion valves.

Steering devices. Steering angles are large and
manoeuvring is frequent when tuna boats are fishing,
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The electro-hydraulic system is used on most ships.
Magnetic compass pilots and remote controls are used in
navigation for longer voyages.

Table 13 shows the relation between gross tonnage and
steering engine power.

TasLe 13
Normal engiae output for various
ML«(M

Gross tons  Steering engine power,

GT h.p
250 1.5
350 1.5t0 2
700 3

1,000 5

1,500 1.5

Anemometers, logs, helm indicators, tachometers,
exhaust air thermometers and other electrical measuring
instruments are used on tuna boats.

Lifeboats or liferafts for ten persons were at one time
required, irrespective of the number of the crew, but
today the law stipulates that fishing boats must have
sufficient lifeboats or rafts for the entire crew. As there
is little space for lifesaving appliances, liferafts of the
self-expansion type are generally used.



POLE AND LINE FISHING: DECK DESIGN AND EQUIPMENT

SHOGO MURAMATSU

Oneoftheimporantﬁlhinx
dopendmmthupedstheya
paper deals with

water-sprinkling device, elect

skipjack, mackerel and

methods in Japan is by pole and line. The boats differ in construction, ¢quipment and installation

features of these boats, i.e. the fishing method and the resulumt deck design, especially the
ric equipment, stecring arrangements and fish hold

EQUIPEMENT DE PONT POUR LA PECHE A LA LIGNE AVEC UNE CANNE
La peche & la ligne avec une canne est une des nncrpﬂec méthodes utilisées au Japon. Les navires différent dans leur construction,

leur équipement et leur installation selon les espéces

: bonite & vemte rayé, magquereau et

et calmar.
Cette oommumation traite des caractéristiques ancuhéres e ces navires, c’est-d-dire la méthode de péche et I'équipement de pont
us

qui en découle, spécialement le
cale A poisson.

dispositif de projection

le vivier & appit, I'équipement électrique, les dispositifs pour gouverner et la

LA PESCA CON CANA Y LINA: EQUIPO Y FORMA DE LA CUBIERTA
La pescacon la cafia y lifia revme gran importancia en el Japén. La forma de las embarcaciones, el equipo y la instalacién varfan

segun se ca o
qgnm esta ponencia de uracteﬂstms determinadas de las embarcaciones, por ejemplo: el método de pesca y las formas que hay
que dar a las cubiertu para practlcarlo especialmente el sisterma de chorrillos de agua, los viveros, el equipo eléctrico, los sistemas de

gobiemoyllbodep

KIPJACK* fishing in Japan goes back thousands of

years, bones of skipjack being found in shell

mounds of the Stone Age. It is thought that in
those days they were caught with the bare hands when a
fish school swam towards the shore. Later they were
caught with bone hooks, or with horn or bone spears.
Up to the Edo era (1603 to 1868), the skipjack came very
near to the shore and fishing was done from conventional
sail or row fishing boats of small size. In the Meiji era,
from 1868 to 1912, skipjack migrated more offshore, so
larger boats were required. Mechanisation began in 1903.

Modern boats have a fishing platform all around the
bulwarks, and a huge bow platform. More than one-
third of the hold has no buoyancy when used for bait,
because it is open to the sea through the bottom.

The skipjack fishing fleet, including boats for tuna
longline and skipjack pole and line fishing numbered, at
the end of 1954, 1,263 vessels of over 20 GT, the total
gross tonnage being 142,892 and the average 113 GT.
The average power was 233 h.p. The total catches of the
fleet amounted to 114,000 ton.

The trips last, according to the size of the boats, from
5, 10 to 12 days for fishing craft of 20, 50 and over

Katsuwonus pelamis (Linné), Euthynmus affinis yaito
Eé:% Sarda orientalis emmlniei: Schiegel), and ::xl:

100 GT, respectively, with 2, 4 and 6 days fishing respec-
tively. The duration of the trips also depends, of course,
on the distance to and from the fishing ground, and
necessary provisions—fuel, fresh water, ice, bait, etc.—
must be carried accordingly. The quantities of ice vary
according to the degree of insulation of the fish hold and
size of the refrigeration plant.

Some attempts have been made to reduce the heavy
work of angling from fishing platforms and also to
decrease the large crew. The purse seine was assumed to
be the best alternative method, and more than ten
boats were constructed with a large space aft, the engine
forward, and without the fishing platforms. These purse
seiners all proved a failure, however, and were converted
into the traditional type.

FISHING METHOD

Before leaving port all possible information is gathered
on the presence of the fish schools. A sharp look-out
is kept at sea, the temperature and colour of the water
are examined, and trolling tests made to detect the
schools. The best time for finding fish is about sunrise,
and they seem to bite best in the morning. In general,
more fish are caught in cloudy weather than in fine, and
there are more chanoes of detecting them during a change
of weather and after the passage of small cyclones.
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Fish are apt to come to the surface when the wind drops,
and biting fish are usually found in clear, tidal waters.

Upon detecting fish, the boat sails in the direction of
the school, its formation and movement being assessed by
trolling. If it is satisfactory, live bait is chummed while
sailing slowly ahead. When the school rises to the bait,
the boat stops with its fishing side to leeward.

Fishing to leeward gives the forward fishing lines more
range, the constant tension in the lines preventing their
entanglement. When the fish are abundant and biting
well, the fishing platforms on both sides of the boat can
be used. The crew are assigned duties as anglers,
chummers and bait carriers. The chummers are experi-
enced and skilled fishermen who throw bait into the sea
from boxes at the bow, stern and midship to attract the
fish towards the boat and keep them there. Less experi-
enced fishermen distribute live bait from the bait tanks
to the bait boxes for the chummers. Skilled young anglers
are posted at the bow, and older anglers at the stern,
as shown in fig. 78.

Fig. 78. Skipjack pole and line fishing with skilled young anglers
posted at the bow and older anglers at the stern

To conceal the shadows of the boat and crew and to
increase the effect of baiting, seca water is sprayed with
sprinklers over the sea where the live bait has been
chummed, so as to make the surface seem alive with small
fish.

Each angler has a fishing rod, with live or artificial bait,
and he fishes either standing or sitting. Sitting gives a
good balance to the body but restricts action, so that,
except when the boat is rolling heavily, the standing
position is usually assumed. The angler holds the rod,
set in a rod-holder attached to his waist, and the moment
he feels a bite he jerks it up and catches the fish under his
left arm to remove the hook. Some men swing the fish
on board and by a whipping motion of the lines release
the hook with a snatch as the fish lands on deck. The
latter method is used mainly with artificial bait.

Fishing efficiency can be greatly improved with arti-
ficial bait, which can be used when the skipjack are biting
very freely. Enough live bait must be thrown out to keep
the school from dispersing. When the biting becomes
less active, live instead of artificial bait is used.
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When hooking, every possible care is taken not to
hooked in the collar-bone, but other fish in the back,
neck, nose or eye, according to species and size. The rod
is operated to permit the bait to swim freely in the water.
When the school disperses, fishing is abandoned and a
new school sought. A school normally gives from
10 min. to 2 hr. fishing, and in a few exceptional cases it
can last for a whole day.

Fishing gear

This is quite simple, being merely a bamboo pole,
15 to 20 ft. (4.5 to 6 m.) long, fitted with a hemp or cotton
line 1 to 1.5 ft. (0.3 to 0.45 m.) shorter than the pole.
The bait hook is 1 to 2.5 in. (25 to 65 mm.) long, and has
no barb because a large number of fish are caught in a
short time and have to be rapidly released from the hook.
The centre of the jig hook is made of horn, or whale
bone, and wrapped with a feather.

Handling the catch on board

The best and the most generally adopted way of storing
skipjack during a 10 days’ trip is to keep them in a light
brine at about 32°F (0°C), which prevents drying and
damage by pressure. The catches piled up on deck should
be stored immediately, to avoid exposure to the sun.
When quick storing is not possible, constant sprinkling
with sea water as well as protection from the sun are
necessary. The bait carriers, when they are not carrying
bait, kill the live skipjack and wash them with sea water.
When the bait tanks are emptied they are cleaned and
used as fish holds. The holds are partitioned off so that
fish can be stored by size. After all catches have been
stored, they are covered with rough hemp or cotton
cloth, bamboo hurdles, and cement weights, to avoid
damage by the rolling of the vessel.

Albacore fishing

The pole and line fishing season for albacore in Japan
starts at the end of July. This is normally combined with
skipjack fishing because the two species are generally
found in the same areas. Therefore, skipjack vessels
during the albacore season make preparations to catch
both, because albacore are very valuable for the export
market. The gear used for albacore is stronger than for
skipjack, particularly the pole and line.

For albacore two anglers work together, each with a
pole having joined lines. The hooked fish is lifted on
board between the two anglers. Otherwise the method
is practically the same as for skipjack. The maximum
size of fish which can,be lifted by a single angler is about
24 1b. (11 kg.), whereas two anglers can handle 42 1b.
(19 kg.). Bigger fish have to be lifted on board with a
gaff hook.

GENERAL ARRANGEMENT

Fishing operations for skipjacks and albacore take place
far out in deep water and often in a high swell, so the
hulls must be strong and seaworthy. Moreover, as. the
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crew often fish on one side of the vessel, it must have
good stability. The majority of the wooden skipjack
boats range from 30 to 150 GT. Steel vessels are mostly
of the 150 to 180 GT class.

Sinco most of the skipjack fishing boats are also used
for tuna in its season (spring and summer) they must have
a good cruising range and a speed of 9 to 10 knots to
operate all the year round in far distant fishing grounds
and facilitate a large number of voyages.

The hold is divided into 9 to 12 compartments, with
the ice holds on both sides and bait tanks in the centre.
Each compartment has a deck hatch,

No special fishing deck gear is required, except piping
and the fishing platforms.

Fishing platforms
Their effective width is about 21.7 in. (55 cm.) and they
have 17.8 in. (45 cm.) high benches. Since the bow is

/
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Fig. 79. General arrangement of skipjack md.mna clipper where no special fishing deck gear Is required

Because of the limited angling time, it is essential to
have a large crew for whom accommodation must be
provided.. Boats of 20 to 50 GT carry on an average a
crew of 30; 50 to 100 GT boats 45; and boats of over
100 GT, about 55 fishermen.

As shown in fig. 79, the boats usually have the engine
aft, hold forward, and the deck house above the engine
room. A large number of the crew are accommodated
intyzocahint—-oneforwnrd,mdtheoth«:ﬁofthe
engine room.

most suitable for fishing, the platforms in this area are
designed to accommodate as many fishermen as possible,
to withstand heavy waves, to énable the anglers to keep
in contact with those on the other side, and to allow the
fish to slide to the deck.

Turbine pumps, belt-driven from the main or auxiliary
engine, are used for the water sprinkling systom. The
diameter of the pump discharge pipe is 5 in. (127 mm.)
on large boats; 4 in. (102 mm.) on vessels of medium size
and 1.3 in. (33 mm.) for those of smaller size. The
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sprinkler pipe is usually laid over two-thirds of the length
of the boat, the diameter decreasing towards the stern.
The distance between the sprinkler nozzles is approxi-
mately 13.8 in. (350 mm.) at the bow, 15.8 in. (400 mm.)
at the stern and 19.6 to 35.5 in. (500 to 900 mm.) mid-
ships. On some vessels the pump is controlled from the
bridge. .

Fig. 80 shows a section of fishing platform and fig. 81
the water sprinkler machinery.

300mm.(iL8in)

Fig. 80. Fishing platform

Sea water circulates through the bait tank on deck,
supplied by a turbine or centrifugal pump in the engine
room. The diameter of the supply pipes is 3 in. (76 mm.)
for large, 2§ in. (63 mm.) for medium and 2 in. (51 mm.)
for small boats. The same pump is also used for washing
the deck. The capacities of pumps used on skipjack
boats are shown in table 14.

Main
A few typical specifications are given in table 15. The
hold capacity is huge and the GM is not very small, but
the freeboard at full load is amazingly small. This last
characteristic is not conducive to safety. Another out-
standing feature is the number of crew required and
consequently accommodation is a difficult problem.

A 5 kW generator supplied electricity for deck and
cabin lights, navigation and flood lights. A second § kW
generator is installed for battery-charging equipment,
radio, direction finders, Loran and fish finders.

Hold design
The main hold is divided into many small compartments.
There are two longitudinal bulkheads to give one row
along each side for the ice containers and a centre one for
the bait tanks, as shown in fig. 79. On the outward
voyage the containers are filled with block or crushed ice
and the tanks with live bait; whereas on the homeward
voyage all are used to hold fish. :

The capacity, type and location of live bait tanks have
an important influence on fishing operations. The tanks
are generally partitioned to keep the bait quiet and to
prevent excessive water movement. The sea water in
the tanks is circulated by power or naturally. Power
circulation requires large pumps, costly piping and an
auxiliary power unit; so this method is rarely used. With
natural circulation, the sea water enters freely through
valves in the bottom of the ship. These valves are plugged

—
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Fig. 81. Arrangement of sprinkler machinery

TaBLE 14
Capacity of bait tank pumps
Dimensions (excluding plping)

Type Diameter Length Breadth Helght . Dwuz: Head
in. mm. in. mm. in. mm. in. mm. r.p.m. A.p. (ton per kr.) £5 m.
Turbine 2 S 216 S50 124 315 159 405 1,700 2 15 16
" 2t 63 260 660 14.2 360 18.1 460 " 3 2 9.1 18
" 3 7 2.1 740 147 373 189 4% " 5 35 6.7 B
» 4 102 313 795 159 405 218 SS5 " 1.5 65 67 2
" s 127 364 925 224 569 244 620 13 95 657 20
Rotary .3 7 309 785 110 280 134 340 260 63 35 67 2
" 4 102 394 1000 134 340 19.1 485 » 12.5 60 657 2
" s 127 458 1,165 183 465 224 570 " 17.8 80 657 22
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Tamz 15
of skipjack Behing |
Ship's name . M)o{;lw Maru Kotoshiro Maru KXalo Maru Choei Maru Koryo Maru
lo. 3 No. 3 No. 11 No. 11 No. 2
“Type of construction Steel Wood Wood Wood Wood
Year launched 1948 1951 1949 1950 1951
Shipyard Kanasashi Goriki Nishii Koyanagi Yaizu
Principal dimensions
ft. sm) 101.38 (30.90) 97.77 (29.80) 81.36 (24.80) 74.80 (22.80) 68.24 (20.80)
B . ft. (m.) 19.68 ( 6.00) 20.01 ( 6.10) 18.04 ( 5.50) 16.73§ $.10) 14.93 ( 4.55)
D ft. (m.) 10.17 ( 3.10) 10.33 ( 3.15) 9.19 ( 2.80) 8.04 ( 2.45) 7.61 ( 2.32)
GT 159.85 153.19 97.93 78.04 61.03
Main engine (diesel) hp. 320 430 210 210 160
‘Wireless antenna power . w 125 125 125 50 50
Number of crew 65 70 57 50 40
Cﬁ'x‘.‘:m ft. 5,141 (145 $52 (157.2 3,581 (101.4 3,147 (89.1 1,886 (53.4)
Fueloiltank | cuft (3. :.% 1,639( 46.2) f,sw (123.02 816 ¢ 23.1)) 619217.5)) 297 ¢ 4)
Fresh water tank . cu. ft. {cu. m.) 364{ 10.3; 219§ 6.2) 258( 1.3) 102 ( 2.9) 138 ( 3.9)
Light condition
T . . ft. {m; 5.61 il.‘ll) 7.38 (2.25) 6.14 ?.87) 4.92 (1.50) 5.15(1.57)
Trim by stern ft. (m. 5.18 (1.58) 6.66 (2.03) 6.14 (1.87) 4.92 (1.50) 5.18 (1.58)
A . ton 183.76 218.89 130.91 91.34 73.99
3 . 0.59 0.59 0.59 0.54 0.57
9 .. 0.65 0.63 0.63 0.63 0.66
a . .76 0.76 0.77 0.74 0.75
GM ft. (m.) 1.34 (0.41) 1.77 (0.54) 1.61 (0.49) 1.77 (0.54) 1.54 (0.47)
KG, .. 0.80 0.77 0.82 0.88 0.85
aft jL ft. (m.) 1.77 (0.54) 5.97 (1.82) 5.25 (1.60) 4.72 (1.44) 3.18 (0.97)
Full load condition
T . . ft. %m.) 9.42 (2.87) 10.50 53'20) 8.07 gz.w; 7.81 ggg 6.63 (2.02)
Trim by stern ft. (m.) 3.15 (0.96) 4.27(1.30) 5.51 (1.68 3.15 (0. 4.89 (1.49)
A ton 366.68 360.95 200.82 171.15 108.75
3 . 0.69 0.67 0.65 0.64 0.65
P 0.73 0.70 0.69 0.70 0.72
P . 0.89 0.84 0.83 0.86 0.83
GM ft. (m.) 2.23 (0.68) 2.20 (0.67) 1.57 (0.48) 1.64 (0.50) 2.30 (0.70)
KG .. 0.70 0.70 0.77 0.87 .63
wg aft jL ft.m) —1.77(~0.54) 3.25 (0.99) 4.49 (1.37) 3.41 (1.04) 2.46 (0.75)
Trial result
T . . ft. m.; 5.61 ?;‘1’; 7.48 ?st) 6.07 (l.ss; 5.09 ?.ss) 5.38 (1.64;
Trim by stern ft. 591 (1 6.30 (1.92) 2.62 (0.80 5.91 (1.80) 6.30 (1.92
A .. . ton 134.00 218.00 123.20 85.20 78.6
V/100% h.p. .o 9.66/320 10.11/430 8.63/210 9.70/210 8.67/160
V/Max. h.p. 10.05/384 10.61/516 8.76/282 9.77/250 8.90/192
with lead or glass spigots when carrying fish. The when they are used for bait and for fish stored in a
disadvantage of natural circulation is that the tanks mixture of crushed ice and sea water. The ceiling is made
cannot hold a large quantity of bait, and the boat from cedar or pine planks of the same length as the
cannot anchor in muddy waters when she carries live hold, 1 to 1.5 ft. (0.3 to 0.45 m.) wide, and 2 to 3 in.
bait. Fig. 82 and 83 show a bait tank valve as used (50 to 75 mm.) thick. Skill is needed to make the seams
Iarge boats with ceiling. The total area of the val and butts completely watertight. There is a recent
~usually Jrth of the bottom area of the tank. When the tendency to use plywood—covered with a binding agent
bait tank is to be used to store the catch, the water is ~ —as a lining for fish holds, because of its water-resistant
<jected with a rotary pump through a hose with strainer qualities. - Refrigeration oqui t now commonly
The pump can also be used, in an emergency, for instalied in large vessels maintain the temperatures in the
emptying other compartments. hold at about 32°F (0°C) and thermomaters are instalied
The fish holds must withstand a large water head, both  having recording dials in the wheelhouse.

188)



FISHING METHODS AND DECK ARRANGEMENT — POLE AND LINE FiS!ﬂNG

MACKEREL

The history of Japanese mackerel* fishing can be traced
back to very remote times and it has developed remark-
ably since the Edo era, when mackerel were caught by

stri

Fig. 82. Section through bait and ice hold

handlining or with nets. Handlining in those days was
done at night, using lights, as well as in the daytime. In
recent years pole and line fishing has been introduced.
Until about 1948 small boats of under 20 GT were used,
from September to February, the operation being sub-
sidiary to fishing for skipjack. Since 1951 pole and line

Fig. 83. Snmvdn,thmdmoftk valm being about
one-fifleenth of the bottom area of the

ﬁlhinghl‘l‘beenoonduetedalltheyearroundwith
35 to 60 GT vessels. In the southern part of Japan,
bom;!flmtol3SGTmnowoﬂenuoed.

fwibmumwm,mm

FISHING METHOD
Catchmgmmkarelwithpolemdlincinlimihr‘m
skipjack fishing, except that the trips are shorter and a
larger crew is required for mackerel. ‘Further, the bait
consists mainly of frozen sardine, saury or herring,
packed in 34 1b. (15 kg.) cases. The quantity of the bait
is 10 per cent. of the weight of the catch expected with it.

Mackerel is caught by night, and boats go to the
fishing grounds in the evening to investigate the move-
ment of the schools with echo soundérs.' At the same
time fish-luring lamps are hung over the side, and frozen
bait is chopped and distributed to the bait boxes of
each angler. The fish, attracted by the lights, come to
the surface and try to bite the bait, when the fishermen,
with a quick swing of the pole, hooks it indiscriminately
and hauls it up.

Fig. 84. Mackerel pole and line fishing boat

When fish are found in deep waters, the anglers first
use hand lines and shorten them as the fish zndnally
come up to the surface (fig. 84). Immediately this
occurs, the anglers change to pole and line, while bait is
chummed, or scattered, on the surface. Young anglers
are seated in the bow with veterans aft, on both sides,
facing astern. The pole is held in the outboard hand and
a dipper in the other, and as the angler scatters chum
with the dipper, he moves the hook back and forth
through the water, inducing the fish to bite. While
keeping the boat to the wind, the master adjusts the
speed so that the boat stays with the scattered bait.
‘When the school is very dense all anglers fish on one side
oftheboatstandmgup Bmtohummmguofm
importance in this type of operation. The bait is brought
to the anglers when they are fishing by four or five bait
cnmcrsoneachsldepftheboat,andtheandcrsmm
it as evenly as possible.

ordinary barbed hook. mmnckerelﬂam
at night, wmeﬁahﬁuwtﬁmn*hdﬁom‘
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.

TAmE 16
! hait cheppers
Discharge
Length Width Height rp.m. Ap. t
2in. 214 128 132in. Z&No 45 0.2 sopgzxin.
Simm. 545 325 335 mm. 250 S5 to7 mm.
3in, 2.5 153 163in. 150to 7.5 0.28t00.36in.
7%6mm. 750 390 415 mm. 200 7 to9 mm.

The electrical installation does not differ much from that
of skipjack pole and line craft. However, a rather power-
ful generator is necessary to supply the fish-luring

lamps, since one such lamp is required for every two
anglers. Normally 20 kW generators are installed for
this purpose on the large boats, a 15 kW generator on
medium, and one of 10 kW on a small boat.

Handling the catch on board
Three methods are used to preserve the catch namely
(i) ice; (ii) chilled water and (iii) salt. With ice about
35 mackerels are packed in boxes and covered with
crushed ice. In small boats, where the capacity of the
hold is limited, the catch is usually preserved in chilled
water; the hold being filled with sea water and having its
temperature lowered by adding crushed ice before putting
in the mackerel. Mackerel in ice or chilled sea water will

Ship's name
Typi of construction
Year launched
Shipyard
I ft. (m.)
B ft. ?n.)
D ft. (m.)
GT . . . .
Main engine (diesel) . . hp.
Wireless antenna power . . W
Number of crew
acities
ish hold . cu. ft. gcu. mg
Fuel oil tank cu. ft. (cu.m
Fresh water tank cu. ft. (cu. m.)
Uﬁfﬂ condition a
. . . (m,
Trim by stern ft. 2m3
A . ton
3 . .
? .
& B
gzl ft. (m.)
s i ft. (m.)
Full load condition
T . . ft. (m.)
Trim by stern ft. (m.)
A . ton
3
@ . .
- " .
gg ft. (m.)
wén aft 4L ft. (m.)
Trial result
T . . ft. ?n.;
’Xﬂm by stern ft. :n
V/100% hp.
V/Mué h.:.

TasLe 17

Main specifications of mackerel fishing boats

Kyowa Maru Kyowa Maru Kyowa Maru Toyokuni Maru Shomba Maru
No. 8 No. 5 No. 3
Wood Wood Wood Wood Wood
1958 1956 1952 1950 1948
Yaizu Yaizu Yaizu Yaizu Showa
88.19 :gg; 80.38 (24.50 68.14 (20.77) 64.63 (19.70) 54,89 ?e.va)
1903( $ 17.72 ( 5.40 15.l6£ 4.62) 13.935 4.26) 11.02 ( 3.36)
9.88 ( 3.01) 9.02( 2.78 7.58 ( 2.31) 6.17( 1.88) 5.31 ( 1.62)
13221 96. 64.04 37.48 19.50
380 350 180 120 75
80 50 75 40 20
60 60 45 32 29
3,740 (105.9) 2,861 (81.0) 1,614 (45.7) 1,052 (29.8) 795 (22.5)
1,052 ( 29.8) 1,022 {28.95) 386 Eno.n 215( 6.1) mi 33)
251 7.1) 201 ( 5.7) 124 ( 3.9) 989 ( 2.8) 7( 2.0
6.82 iz.os) 6.43 ?.96) 4.59 ? 40) 472 21 44) 3.64 (1.11)
8.60 (2.62) 6.56 (2.00) 5.31(1.62) 5.91 (1.80) 3.44(1.05)
182.24 141.91 70.36 60.66 33.97
0.61 0.59 0.55 0.56 0.64
0.67 0.66 0.64 0.68 0.68
0.80 0.82 0.74 0.73 0.78
1.97 (0.60) 1.71 (0.52) 2.07 (0.63) 1.05 (0.32) 0.72 (0.22)
0.805 0.82 0.76 0.90 0.84
712217 6.92 (2.11) — 4.23 (1.29) 4.99 (1.53)
sssizsz) *8.66 .64} 6.56 (2.00) 591 1.00; 531 2!.62)
3.25 (0.99) 4.13 (1.26 2.46 (0.75) 2.76 (0.84 0.33 (0.10)
261.33 225.28 1163 1 58.86
0.66 0.66 0.65 0.61 0.70
0.71 0.72 0.70 0.70 0.73
1810 i37 57) 1870 iglsn 167° e%’m naoizfsc) 0790(’3434)
0.765 0.8 o7 0.81 0.74
6.30 (1.92) 3.87 (1.18) . 1.51 (0.46) 1.25(0.38)
748 6.27(1.91 sS4l ?.% 499 ?. 4.9 (1
8.01 (2.44 5.84 (1.78 5.58 (1. s02(1.. 2.62
10111380 1027735 ag'/?no o020 7
, X 09/1 4415
10,40/456 10.90/420 9.11/216 8.26/142 7 o
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not keep for very long periods; therefore on long trips the
fish is salted. This method, however, requires a large
deck space.

Fig. 85. Mackerel pole and line fishing boat with wheelhouse aft for
control of operation. The vessel is also fitted with a spanker sail

GENERAL ARRANGEMENT

Most of the small mackerel boats, up to 30 GT, are of
modified Japanese type incorporating foreign ideas. The
boats have straight sides and bottom with a chine,
providing a streamlined water flow from stem to stern.
As shown in fig. 85, the wheelhouse is placed at the stern
to enable the skipper to control the whole operation and
see both the crew and the effect of the chumming at the
same time. The wheelhouse aft also helps to keep the
bow into the wind.

During the fishing operation the catch is collected on
deck amidships. To prevent it from sliding astern, the
deck has an upward sheer from midships to aft. Such
sheering is, however, impracticable on larger vessels,
so these have pond boards to stop the fish from moving
on the deck.

Fishing platforms
These are more or less the same as in skipjack boats.
The anglers generally fish in a standing position, but
when the schools are not very dense they sit on fishing
seats on either side of the boat, facing towards the stern.
Each seat has a board which can be set up as a shelter,
both from the wind and also from the bait that is being
scattered by the forward anglers. The seats for mackerel
fishing are, therefore, slightly different from those used
on skipjack boats.

'With mackerel pole and line fishing, it is not necessary
to sprinkie the sea with water, nor are bait tank circula-
tion and draining needed; so pumps are only required
for deck-washing and bilges. In some of the large
mackerel boats, however, motor pumps have recently
been installed to unload the catch by pumping.

Spanker sail
The vessel must be kept head to the wind without

drifting too much to leeward. To facilitate this, the
vessel normally carries two large spankers, as shown in
fig. 85, on the mizzen mast, which prevent the rather
high bow from yawing. The size of the spanker in large
vessels is about one-third of the wind profile. Sometimes
it is also necessary for the same reason to reduce the
the freeboard forward by filling the forward fish holds
with water.

In order to have full control of the rudder movements,
the connection between rudder and wheel is by direct
shaft. Some boats have recently been fitted with hydraulic
steering gear.

Bait
Mackerel vessels are also fitted with a chopper driven by
belt or chain from the main or auxiliary engine with
characteristics according to table 16.

Main specifications
A few typical examples of mackerel boats are shown in
table 17.

Hold design
This is practically the same as in skipjack pole and line
fishing boats, the only difference being that mackerel
boats have no sea water valves because live bait is not
necessary for mackerel.

SQUID
Squid is one of the most popular fish in Japan. They are
caught in all the coastal waters, especially on the Pacific
side, and constitute about 10 per cent. of the Japanese
fish catch. The pole and line boats used for squid are
mostly 6 to 20 GT, with motors ranging from 10 to
30 h.p. They are of the Japanese type, and are equipped
with fish-luring lights, three such lamps being fitted on

Vo

. 86. Squid hand lines, with
Fe Sqa mackerel pole and

erent arrangements of hooks, with
shown extreme

each side of the vessel. A crew of about 15 is carried.
Squid fishing is also conducted in-shore from small
open boats with one or two anglers.

In peak scasons various small craft, normally used for
other purposes join the squid fishing fleet.

(9]
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waters 2 to 4 miles from the coast at a depth of about
20-to 75 fm. (35 to 135 m.). The squid swims nearer the
surface in the summer than in winter, and it also goes
to shallower water in warm weather. The fishing opera-
tion itself is very simple: on arrival at the ground, the
vessel stops and fishing starts and goes on for 1 to 3 hours.
Dawn and dusk seem to be the best time for squid.
The handlines are moved up and down at various depths
until a “biting” depth is found. The squid is then lured
to the surface by gradually shortening the lines, after
which shorter handlines are used, which increase the

FISHIRG BOATS OF THE WORLD :2 — TACTICS

more sets of this gear at one time, and one man can catch
about 1,000 to 1,500 squids in a night.

Fishing gear

Squid is mostly caught in the evening and before day-
break with the aid of lights. Three kinds of gear are used,
namely (i) hanegu; (ii) tombo and (iii) yamade. The
hanegu gear is used for squid swimming near the surface,
the tombo for those in mid water, and the yamade for
those in very deep water. The hanegu gear used in
Hokkaido consists of three parts, the hook, the synthetic
line and the pole, as shown on the right in fig. 86. The
hook itself consists of about 10 brass hooks arranged in

angling activity. Skilled fishermen can handle two or the form of a small parasol, fastened to the line and baited

TABLE 18
Main specifications of squid fishing boats
‘Type of construction . . . . . . . Wood Wood Wood
Principal dimensions
L .. ft. gm.) 68.86 (20.99) 62.76 (19.13) 51.97 (15.84)
B ft. (m.) 14.11 ( 4.30) 13.25 ( 4.04) 11.68 ( 3.56)
D ft. (m.) 7.15( 2.18) 6.40 ( 1.95) 564 ( 1.72)
GT .. 48.88 32,27 19.97
Main engine . . . . . . . hp. 115 115 50
Type of main engine . semi-diesel semi-diesel semi-diesel
‘Wircless antenna power w 35 —_ -
im:
ish hold cu. ft. (cu. m.) 1,861 ész.v) 1,342 (38.0) 600 (17.0)
Fuel oil tank . cu. ft. (cu. m.) 233 ( 6.6) 1205 34 64( 1.8)
Fresh water tank cu. ft. (cu. m.) s3( 1.5) 32( 09 7(0.2)
Lr#uload condition
ft. (m.) 4.89 ?.49) 4.53(1.38) 4.10 §1 25)
Tnmbyltem ft. (m.) 3.48 (1.06) 4.33(1.32) 2.69 (0.82)
. ton 64.91 51.64 24.89
8 . . 0.54 0.56 0.50
P . 0.63 0.62 0.58
GM ft. (m.) 1 770(3454) 1 71063752) 1 15063335)
KG, . 0.76 "0.80 0.90
ch aft §L ft. (m.) 3.84 (.17 4.79 (1.46) 1.84 (0.56)
Fulllaadmditlan
ft. (m.) 6.85 (2.09) 5.58 (1.70 5.38 (1.64
Tnmbystern ft. Em.) ©2.43 {o.n) 1.64 .so; 1.1s§o.x§
.. .. 113.12 73.02 41.24
8 . 0.63 0.61 0.54
P .. 0.70 0.67 0.61
« .. 0.84 0.83 0.80
& red e e e
aft L ft. (m) 2530.77 1.57 0. 0.33 (0.10
7nlglmuh
o ft. (m.) 5.34 (1.63 4.63 (1.41
TrimA by stern tnm) 571 3274; 4aoi1 zs; —
V/100% h.p. . o 810715 8341 7.10/%0
V/Max. hp. . . 8.30/125 8.31/125 7.35/60
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with slices of squid. In the other two types of gears, the
hooks are fashioned as shown on the lkeft in fig. 86.

GENERAL ARRANGEMENT

The boats have the engine aft, a small fish hold forward
and the crew quarters aft, as shown in ﬁg 87. The hold
immediately in front of the engine room is often used for
crew accommodation, being fitted with a removable
entrance. The fishing platform is built on the bulwark
around the rear half of the boat, and on the fishing
ground a removable platform is rigged around the bow.
The fish boxes are piled on deck on the outward voyage.

About eight fish-luring lamps, each of 1 kW, are hung
from the spar slung between the fore and mizzen mast.
The main engine is stopped when fishing, and a sea
anchor is dropped.

(93]

Fig. 87. Squid pole and line fishing boat with engine aft

Main specifications
A few typical examples of squid fishing boats are given
in table 18.



NON-TRAWLING FISHING METHODS — DISCUSSION

Boat types
MR. S. J. HoLT (FAO): Turkey has one research trawler and
two small vessels carrying on experimental work ; Beigium has
trawlers; Eastern Germany has several research vessels; so
has Poland; research in Portugal is carried out from the
Gil Eanes, the hospital ship of the dory fleet; Spain has a
small vessel; the U.S.A. has several research vessels operating
in the North Pacific. The Chinese Peoples Republic is
conducting oceanographic studies and probably has one or
more research vessels; India, on the other hand, does not yet
have a research vessel; the Union of South Africa has several
such as the Afrikana; Australia has a small vessel for experi-
mental work.

The rastrelliger fishery in the Gulf of Thailand is carried
out with the aid of a large carrier fleet possessed by Thailand.

MR. Joun Prosxie (Canada): Hardy’s paper is interesting and
stimulating. There are, however, geveral omissions of impor-
tant Canadian fishing boats in fig. 1. For example, the
following important existing types have been omitted: On the
Atlantic coast, the whale catcher, the trawler (Grand Banker),
longliners and sardine and herring carriers.

Of the boats listed in Hardy’s paper, the Grand Banker
dory schooner (longliner) is now relatively unimportant and is
on the way out. In 1957 only 18 of these boats operated out of
the Canandian Atlantic ports and accounted for less than
4 per cent. of the total groundfish landings in that year. On
the other hand, the modern longliners (which do not use
dories) in 1957 accounted for nearly 7 per cent. of the total
groundfish landings (except halibut), 65 per cent. of the sword-
fish and 40 per cent. of the halibut landings.

In Canada the modern longliners are not one-purpose
boats—besides fishing for groundfish by longline technique,
these boats are also used for swordfishing (where longline gear
is not used) and also for mackerel seining. Another recent
development is the ‘“‘trapper-longliner” which uses trapping
and longline technique for capturing fish. These boats have
been developed in the province of Newfoundiand.

The sardine and herring carriers (packers) are important in

the Bay of Fundy fishery and play a dominant role in the-

weir fishery of the area.

On the Pacific Coast the important fishing boat types
omitted from Hardy's table are the whale catcher, drifter
and longliner. Drifters are important salmon boats and the
longliners play a dominant role in the halibut fishery.

Non-trawling fishing

Ma. H. KrisTionsson (FAO, Rapporteur): The advent of
aylon in the last few years has given a new impetus to gillnet
fishing in many countries where it was waning before, and
due to this gilinets are now frequently used on big boats,
up to over 100 GT. The big boats fish in rough weather
and this makes it more important to locate the power gurdies

for hauling the nets and longlines near the point of minimum
movement due to pitching and heaving of the ship. This is
more critical in the rough Northern seas than it is on the tuna
longline vessels operating mainly in equatorial waters, and
this is indeed to some extent reflected in present day practices.
The Japanese tuna longline vessels normally have the line
haulers fairly far forward, while the tendency in Scandinavian
boats, fishing with bottom-set cod gillnets and longlines, is to
locate the net and line haulers near midships. Power gurdies
for hauling gillnets and longlines are sometimes placed far
forward on the assumption that the boat is pulled towards
the gear. This is a fallacy. Even when fishing with small
motorboats it is important to manoeuvre the ship under power
in such a manner that the nets or lines are lifted nearly
vertically up from the bottom. From the wheelhouse the
skipper must naturally have a clear view of the hauling opera-
tion and be able to see the direction of the gear coming up.

Gillnetting and the other methods of fishing mentioned
above are very often carried out from combination boats, due
to the short seasons for each gear. This means that certain
compromises have to be made as to deck arrangement and
also the ways and means of providing shelter for the people
hauling the gear. On the American Great Lakes gillnet boats
the deck is totally covered, and de Wit has suggested in his
paper a rather radical design that also provides full shelter
for the men while hauling drift-nets. Other more improvized
shelters can no doubt be provided on many of the one-purpose
or combination boats. It is becoming ever more important to
give attention not only to labour saving, but also to labour
easing—to make work on the boats more attractive. In many
countries where industry offers steady and comfortable
employment on land the fishing operators find it increasingly
difficult to attract people to work on their boats, unprotected
on the open deck.

It should be easy to give much more shelter than is done
today. There is no need for this hardiness that is expected of
the fishermen, and furthermore it is wasteful from the point
of view of efficiency as the men tire less and work better in
shelter than when wet and cold and encumbered by heavy and
stiff seaclothes.

More fish is caught by purse seining than by trawling or any
other single method of fishing. As long as the net is operated
from auxiliary purse seine dories, as in the U.S. menhaden
fishing, the New England mackerel fishery and the Norwegian
and Icelandic herring fisheries, any type of boat can be used
as the main or carrier vessel. The boats in Norway and
Iceland are multi-purpose boats. The Icelandic ones (Tomas-
son, 1955)fish with longlines, bottom-set gilinets, drift-nets for
herring, purse seines and trawis. Cargo vessels of up to 7,000
tons have been used as purse seine ships, carrying in davits
;nv:ul pairs of mechanized net dories about 30 ft. (9.15 m.)

When the net is operated from the main boat special
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demands are, however, made on design and deck arrangement.
This has boen carried to its most rational conclusion on the
U.S. Pacific Coast (Hanson, 1955).

Schmidt’s paper on purse seining arrived too late to be
presented at the Congress. This was most unfortunate as it
would no doubt have heiped to stimulate very useful discussion
on purse seiners which have not yet received the attention
from naval architects which these boats merit as the biggest
fish producers.

When purse seines are hauled by hand, 12 to 20 men are
needed. This waste of man power is now becoming critical
even in countries where wage levels are not yet up to Ameri-
can or Scandinavian standards. It is therefore essential to
introduce mechanical labour saving devices and to modify the
boats accordingly.

The latest innovation for handling purse seines is the
powered block, which has come into prominence since 1953.
Schmidt (1959) has also proposed ways and means of modify-
ing several conventional boat types (with the wheelhouse aft
or midships) for use with the powered block. The powered
block is indeed a revolutionary labour saving and labour
easing device, which makes it an easy task for 6 or 7 men to
handle a big net.

Purse seining seasons are often short so combination
boats are usually called for. One advantage of the powered
block method is that it can even be applied in the net dories,
thus leaving the main boat unaffected. This is mainly an
advantage when mechanizing net handlings on existing boats
with too small deck space aft. It is however often desirable
not having to operate with net dories but to handle the net
directly from the main boat. This can only be done con-
veniently where there is ample free deck space aft or on the
quarter for stacking the big net. There are many other strong
arguments in favour of free deck space aft. This is the driest
and most sheltered part of the ship and the stablest working
platform; apart from purse seining, the gillnet, drift-net, and
longline boats operate ever greater quantities of gear which
should preferably be stacked on the after deck for setting at
high speed over the stern.

A great deal more thought must be given to evolving more
rational deck layouts and this must go hand in hand with
work studies on board the boats during fishing operations.

Drift-net and gilinet fishing _
MR, J. G. pe Wir (Netherlands): The Netherlands have
specialized in drifters. In former days the drifters were sailing
vessels and in the twenties the whole flest became motorized.
The engines were mostly of the hot bulb type of 60 to 80 h.p.
The vessels were only used during the herring season from
May to December. In the remaining months, the ships were
idle. From 1940 there was a growing tendency to use the
vessels all the year round. This could be done by trawling in
the winter months. The only objection was that engines of
60 to 80 h.p. were too small. From that time engine power has
increased steadily to about 1,000 h.p.

The compromise engine for trawling and drift-netting would
be of about 400 h.p. If the output is higher, it is better to
trawl only, also during the herring season. If the output is
lower than 400 h.p. it is possible to drift during the herring
seapon and to trawl during the winter months.

It became clesr that & 141.1 ft. (43 m.) vessel is not the right
vessel for drift-netting and trawling. These vessels equipped
with engines from 600 to 1,000 h.p., operate in the North
Sea, the Channel, and recently, south of Ireland. It is this

type of vessel:that might be calied the Netherlands near and
middle-water trawler.

There are two types of nets used in drifters. They require a
little different handling, though the arrangement on board the
ships can be the same for both methods. In case the herring
is expected to swim high the fishermen use nets above the
warp. If they swim deep, the nets are suspended from the
warp. The length of a fleet of nets is about 8,200 ft. (2,500 m.)

Most of the drifters are about 40 years old, and much
thought is given to their replacement. Up to now replacement
meant scrapping the drifter and building & middle-water
trawler. Therefore the drifters and consequently drift-netting
will gradually disappear.

Still there are people believing in the construction of new
drifters. If they are built, they shall always have to be able to
trawl and to drift; this combination will be inevitable. He
felt that it will be possible to trawl over the stern on vessels of
the drifter type and so he tried to combine drift-netting and
stern trawling. He was fully aware that this point is open to
discussion.

MR. W. OrszuLAak (Poland): de Wit stated that the upper
limit of a drifter was considered to be about 118 ft. (36 m.).
Studying the problem of the future Polish fishing fleet, three
main types of ships had been found to meet the requirements of
bringing fish to the market in the needed amount and quality.
They were:

©® Processing and freezer trawlers of about 1,000 to 2,000

tonsd.w.

@ Freezer trawlers of about 1,000 tons d.w.

©® Deep-sea drifter-trawlers for salted herring (about

350 tons d.w.)
The size of the last mentioned ship (length overall about
165 ft. or 50 m.) has been discussed with Polish fishermen,
and they found it possible to operate a drifter of this length.

He would appreciate it if de Wit could give him a more
detailed explanation about the elements limiting the size of
drifters to the said length. He mentioned that it was proposed
in Poland to install diesel-electric drive and a bow rudder
based on the water jet principles.

The sketch of the proposed drifter-trawler in de Wit's
paper seems to have as main disadvantage the proportion of
the profile areas. The size of the mizzen sail to keep the ship
against the wind will probably be too large for efficient
handling.

Sir FrRep Parkes (U.K.): He was also interested in drifting.
One of his vessels had won the Prunier trophy twice and he
found it interesting to note that the veasel which won

prize five or six years ago, had twice the herring ca
one that brought home the trophy last season.

to preserve the herring as food for human beings ?

Mr. T. Mrrsut (Japan): de Wit is of the opinion that the
qualities necessary for drift-netting would be lost if the length
of the boat is over 118 ft. (36 m.) approximately.  The sea-
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“The other possibility is drifter-longliners of 75 to
90 ft. (23 to 27 m.) length with 150 to 300 h.p. engines. The
drift-netting arrangement is the usual one, but some of these
boats are rigged for both types of fishing at once. They shoot
the nets and if the fishing is good they return to port; if not,
‘they lay the Jonglines and then continue fishing until a good
catch is obtained.

A few 75 ft. (23 m.) boats are now converting to trawl and
-the usual deck arrangement is to have the trawl winch forward.
Thkhthemienformofeonvmontonnke but not the
most satisfactory because of the inconvenience in handling the
goar from a trawl winch up at the bow,

. Another combination boat suggested is the seiner-trawler
with the winch aft of the casing with clear deck space aft.
This, however, i3 not quite satisfactory for drift-netting.

A 73 ft. (22.3 m.) research vessel of this style is now in
operation in Scotland. Trawling can be done from the side
or from the stern, and seining is done from the stern. This
type has no arrangements for handling heavy gear over the
stern, so that only light gear is worked over the stern; heavy
gear is worked over the side. ltxsqmd:ertoshootandh:ul
the net over the stern, but in rough weather it is easier to
handle from the side. When operating from aft, the crew
space has been shifted forward, which is not satisfactory to the
crew; this is a real problem.

Proressor A. TAKAGI (Japan): Drift-netting for herring is not
practised much in Japan, but drifters of 66 to 82 ft. (20 to
25 m.) long, with 250 to 340 h.p. engines, are used to a large
extent for salmon and trout. About 30 tons of synthetic fibre
net are shot from the stern, and hauled forward. Only
small boats are used in Japan, for economic reasons. Salmon
and trout drift-netting may not be common in other countries
but this type of boat could be used for other purposes.

Mz. J. G. pE WiT (Netherlands): He considered the bow

rudder an essential part of the equipment of a drifter. The
controflable-pitch propeller and the propeller rudder are very
- helpful but not essential.

If the vessel gots longer, the absolute forces oa such vessels
.due to the wind and waves become also of great magnitude.
 There must be balance between these forces and the strength
of the gear. Drift-nets are very tender. With the materials now
in wse, the Dutch fishermen are of the opinion that vessels
mmn (36 m.) LBP will increase the net damage.
R V3 X | out inhis paper, ono of the Dutch builders
\aammmnmumsmmw In giving the
“venbil a suitablé form, in diminishing the wind ares, by build-
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ing the vessel light and by using modern and stroager materials,
one can pass this limit. The main objection ‘agrinst his
proposal is the large wind area, requiring a very large mizzen
sail if it is not possible to use water jet bow rudder for in-
stance, as Orszulak suggested.

He would like to say that diesel-electric drive is ideal from
a technical point of view also for drifters. But he is convinocsd
that it is too expensive for this type of vessel with decreasing
catches, as Sir Fred Parkes pointed out.

Kristjonsson touched the problem of offering more shelter
to the fishermen and better accommodation because there is a
growing difficulty to recruit people for the industry. It is his
impression that more shelter while working means poorer
quality of the sleeping accommodation in many cases. The

_ quarters will be in the foreship while the best place is aft.

Regarding the Scottish type nets mentioned by Dickson,
he thinks the main reason for using them is not fishing in
shallow waters, but catching the herring swimming nearer to
the surface.

MR. H. L. CHAPeLLE (U.S.A.): The use of a deckhouse cover-
ing the whole deck of a fishing boat as described by Colvin is
unusual. This is not practical in all fisheries carried on- in
cold weather, for reasons of gear used. Nevertheless the ark-
type deckhouse would have advantages in some instances;
some New England fishermen found the last winter sufficient
excuse to consider additional shelter for the crew working
on deck.

The deck-layout of these gillnet boats seems to give the
maximum working space, considering the average size
and deck machinery required. The windage of the ark-type
deckhouse is important. As shown in fig. 54, a reduction is
possible by lowering the working deck to the greatest possible
degree ; considering the form of body in V-bottoms, placing the
deck below the chine elevation sharply reduces the working
platform width. Ballast is necessary in these boats because of
the limitation just mentioned. As Colvin has indicated, the
Great Lakes fisheries are in process of change, and 80 are the
boats used. It is probable, therefore, that the boats of the
designs shown in fig. 53 and 54 with ark-deckhouses will be
replaced by types somewhat similar to fig. 55 and 56.

The replacement of the round-bottom with the V-bottom,
in the types represented by fig. 53 and 54 does not appear to
have resulted in any improvement in hull-form resistance-
wise. The proposal to employ a fast planing hull in a fishery
should be of interest. Obviously, the practicality of this is yet
to be proven, so far as economic operation is concerned. Let
us hope we may have a report on this matter in due time.

So little has been published on the Great Lake gillnet boats
that they are almost unknown outside their area of use.
Colvin's paper is therefore most useful, particularly as it
gives an adequate description of a highly individualistic type
of U.S. fishing boat.

Mn J. Hmm (Denmark): An mqultinz gillnet hauling
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drift-nst vessels opersting in the North
equipped with such, or similar, winches.
In US.A. these winches are normally driven by a separate
small engine but a hydraulic drive could also be used as
security against pulling t0o hard on the net. Even though

haulers are rather costly, about £400 (about $1,100),

5
§

® Are the Japanese health and safety regulations for
refrigeration apparatus on board tuna longliners the
same as those of other countries ?

@ Direct expansion system of ammonia in the fish storage
holds seems to be authorized in Japan, whereas it is
prohibited in France. Is this procedure more widely used
in Japan than brine circulation ?

@ The installation of compressors in the engine-room makes
more space available, but is prohibited in France for
safety reasons. A separate room is required in France.
Is it permitted to have refrigeration machinery in the
engine-room in Japan?

® Are there any longliners equipped with propulsion
motor rating between 750 and 1,500 r.p.m.?

@ Are there any longliners equipped with air-blast refrigera-
tion holds ? What is the opinion as to this system?

MR. Y. KaNasasHi (Japan): The answers to Beaudoux's
questions are:

@ Spaces, fittings, etc. for the crew’s accommodation are
completely regulated by the Ships’ Security Law of the
Japanese Government

® Ammonia is permitted and widely used as the refrigerant
for the cooling coils in the fish hold, and the piping
materials, scantlings, etc. are also regulated by the same
law. Brine circulation is not so common

® The ammonia compressor is in the engine room to
economize space and it is permitted

® Low-speed engines are considered better for frequent
changes of speed during fishing operations.

@ There are no longlinersequipped with air-blast in refrigera-
tion holds or in freezing rooms because of the limited
space where big quantity of the catch to be frozen at one
time. Therefore, semi-air blast is more suitable for
longliners

MR. J-M. Craviau (France): French shipowners consider
the cost and maintenance expenses of tuna clippers using
live bait too high; they are greatly interested in the method of
fishing tropical tuna fish with longlines as used in Japan.
They are anxious to know whether the Japanese designers
would be willing to supply information about their refrigerated
tuna longliners. The following basic data concerning the use
of these boats would be of particular interest:

@ The size of the crew required for tuna longlining must be
one of the esseatial economical factors. It would be
interesting to have full particulars regarding the manner
and percentage of the distribution among the shipowners
and crews of the proceeds from the sales of the fish.
What approximately are the monthly earnings of a skipper
and a seaman of a tuna longliner in Japan?

@ Have the Japanese tuna shipowners experimented with
the US. mbmothod,whnchdmat reducing the number

ofhmmnndfmmﬂnhmmﬂum‘r
- Have these experiments proved satisfactocy ?
.tht,horduofpmhm,mtblimhhmu
by the Japanese tuna longliners?
OWhltmthemdtmmﬂubythMa
longliners, and in what percontage ?
Orfhat;sﬂnuppwximbulemofd\eumin
apan

MR. Y. KANAsAsHI (Japan): Answering Claveau he gave ex-
amples from a fisheries company where he is the president.
@ The distribution of the income among the owners and
crew is as follows:
(a) Fishing boat from 300 to 500 GT:
owner (the income from the sales of the fish—
expenses) X 65 %
crew (the income from the sales of the fish—
expenses) X 35%
(b) Fishing boat above 500 GT:
owner (the income from the sales of the fish—
expenses) X 70%;
crew (the income from the sales of the fish—
expenses) X 309,
(c) The monthly earnings of the captain, skipper and
seaman are approximately as follows:
Captain: £61 to 79 (U.S.$170 to 220)
Skipper: £75 to 93 (U.S.$210 to 260)
Seaman: £32 to 43 (U.S.$ 90 to 120)
©® The Japanese tuna shipowners have no experience with
the U.S. tub method for the baiting
® The bait for skipjack or bonito pole and line fishing is
entirely different from that for tuna longline fishing.
Live fish bait is used for the former, while the bait used by
the tuna longliners are frozen saury pikes. Both of these
baits are easily obtained in the market and it is a waste of
time for the fishing boats to catch them by themselves
® The species of tuna caught by the deep sea longliners

are as following:
Sale price per
Species Percentage 2,240 Ib. (1,000 kg.)
Yellow fin tuna 50% £286 to 325
(U.S.$800 to 910)
Big eyed tuna 5% £239 to 286
(U.S.$670 to 800)
Albacore 5% £304 to 429
(U.S.$850 to 1,200)
Striped marine 10% £257 10 314
(U.S.$720 to 880)
Black marine 20% £304 to 378
(U.S.$850 to 1,060)
White marine 5% £268 to 304
(U.S.$750 vo 850) .
Broadbill sword fish 2% £378 to 572
(U.S.$1,060 to 1,600)
Others 3% £143 to 239
) (U.S. $400 to 670)
Pole and line fishing

Mr. H. Kristionsson (FAQ): At the first Fishing Boat
Congress the U.S. pole and line tuna fishing boats were
described in detail and the Japanese bonito

cribed now. There are, however, at

i
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.TheéSeoSth (20 to 25 m.) woaden trawler-tuna
clipper, engaged in albacore fishing from June to Novem-
ber off the coast of France, and in trawling from Decem-
ber to June

® The 72 to 85 ft. (22 to 26 m.) baby tuna clipper, equipped
with a 300 to 350 h.p. motor and two auxiliary 20 h.p.
motors for driving the pumps of the 4 bait wells. The
profile is similar to that of the Californian tuna clipper.
It has 4 fish-wells with a total capacity of 6,750 to
11,200 Imp. Gal. (30,000 to 50,000 1.) of water for keeping
the live beit. It has no freezing apparatus, but only
low-powered refrigerator for storing at 32 to 28°F
(0 to —2°C) tuna in ice, s0 that it can land 20 to 30 tons
of tuna fish. This type is used in the summer tuna
fishing season off the coasts of France, and then in the
six-month yellowfin tuna season off the coasts of West
Africa. It is manned by a crew of 13 to 15 men

@ Freezer tuna clipper. This is a steel ship of very recent
construction in France: 2 series are now in use:

(a) The 89 ft. (27 m.) clipper, equipped with a 400 h.p.
motor and two auxiliary 60 h.p. motors for driving the
pumps to the 6 bait wells and with ammonia refrigera-
tion compressors at 100,000 BTU (25,000 kcal.). Its
general profile is that of the Californian tuna clippers,
but it differs from the latter by reason of smaller super-
structures and the considerably reduced volume of the
bait tanks situated on the deck. This ship is equipped
with small fishing racks in the calm waters off the coast
of Africa. It has no dry fish hold, all its tanks being used
first for storing the live bait and then for freezing the
tuna in brine and storing it. It can land about 35 tons
of tuna fish. This type of ship is essentially intended for
fishing tropical tuna off the coasts of Africa, where it can
navigate the whole year round. It is manned by a crew
of 15 men

(b) The 118 ft. (36 m.) clipper, equipped with a
600 h.p. motor and 2 auxiliary 120 h.p. motors. It has
3 refrigeration compressors at 200,000 BTU (50,000 kcal.).
Its profile and deck equipment are similar to those of the
previous ship. Its wider cruising range allows it to
remain at sea for 1 month and to land about 150 tons
of frozen tuna fish, It is manned by a crew of 17 men
and is used for fishing tropical tuna

Ma. J-0. Traung (FAO): The French use longer poles

between the boats that were built on the island at the mdd‘
the fast century and today's boats. This situation is due to
tln lack of speoinliud uchniclm such as drmdmmm.

There are two main types of fishing boats: the bonito boats,
which measure from 40 to 70 ft. (12.2 to 21.3 m.) LOA, and
the lobster boats, 30 to 40 ft. (9.15 to 12.2 m.) long. They are
both made of wood and are mostly of the schooner type with
sail propulsion; recently they have been motorized, thus
converting them into sailing vessels with auxiliary engines.

Their layout is not functional: 2 or 3 of the 7 crew members
can sleep in the forecastie on the lobster boats, though not very
tomfortably. This compartment has little depth as the boat
has a very low freeboard. Aft of this compartment is the fish
hold that will take 20,000 to 30,000 Ib. (9 to 13.5 tons) of fish
with ice. Next comes the live well, in which the live bait
(“majoa”—variety of sardine) is kept. This well is a tank
with soveral orifices to allow the seawater to enter through
pipes. A slow-going boat and a tank with small orifices will
not allow free circulation nor proper oxygenation of the
seawater, and consequently the “majia” bait can be kept
alive for 24 or 48 hours at the very most. Towards the stern
there is another small compartment, just as inconvenient as
the first, where the rest of the crew sleeps.

The motorized boats have their engines placed between the
live well and the stern cabin. The drinking water is kept in
barrels on deck; a small charcoal stove serves for cooking;
a small canvas shields from the sun both the fish lying on
deck and the men while they fish and clean their catch. The
compass and helm are also under the canvas.

Bonito are fished with rod and live bait. Cuban fishermen
are undeniable highly skilled in this type of fishing.

The boats used for catching spiny lobsters are smaller,
shorter and have no normal fish hold. There is a live well in
the centre of the boats, similar to that used by the bonito
boats for live bait, in which the lobster are put. The live
wells will hold 300 to 600 Ib. (135 to 270 kg.) of lobster.
The gear used is the “chapingorro”, namely a rod, that
together with a glass-bottomed bucket, can be used to fish
at depths of not more than 6 fm.

In Cuban bonito and lobster boats, the longitudinal lines
are very curved at the stern; consequently the boats are slow.
There is considerable suction resistance due to these lines, but
the boats have inherent stability since a large part of the
total displacement lies low. The frames, keel, stem and
clamp and structural parts are extremely thick, and the
timbers used are heavier than water. In addition, the boats
have a wide beam, approximately a third of their length,
which contributes still further to their stability. ‘

Being unacquainted with the principles of hydrodynamics,
the skippers and owners use too much power. In most
cases, with half to one third of the power, the boats would
sail at the same speed and consume much less fuel. In addition,
there is incorrect choice of propeller revolutions, that is too
high r.p.m. Further, the owners instali propellers of too large
diameter, and as & result a proper pitch-diameter ratio is by
no means attained.

Qbviously all this is due to ignorance, ‘Some time ago when
inspecting launches of the Nuvy in various fishing porss of the
island, he was sabis 10 soe the defects noted above. He forth-
with became very koen on the idea of designing fishing boats
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Fig. 88. Lines of Spanish tuna bait fishing vessel

for modern skippers and suitable for the Cuban coasts, and
for that purpose he studied the FAO projects and publica-
tions. Further, on several occasions he got the skippers and
fishermen together, and boarded their boats with them to
learn at close hand their shipboard needs. In this way he was
able to analyse and ascertain what would be the most suitable
type of boat for the kind of fishing practised in Cuba. There
is a great interest among most Cuban shipowners and fisher-
men with regard to creating a new fishing fleet suitable for
their coasts, which are fairly broken and where allowance
must always be made for the shallow draught.

MR. H. R. Buruis (U.S.A.): An article on the Cuban tuna
fisheries published in the “Commercial Fisherman's Review”
five years ago gave the sizes of vessels, number of crew and
the fishing technique. The vessels fish for their own bait
using a beach-seine.

MR. V. Esteve (Spain): One very typical fishing boat on the
northern coast of Spain is that from which bonito is fished
with rods. These small boats, 59 to 72 ft. (18 to 22 m.) in
length, are made of various timbers; the keel, the stern, the
stern post and the frames are made of oak, the keelson of
eucalyptus and the rest of the hull of pine. These are strong,
seaworthy boats, very good for navigating in the Atlantic and
the Bay of Biscay. Lines and general arrangement is shown in
fig. 88 and 89. '
The propulsion equipment gonerally consists of a diesel
engine of from 150 to 250 h.p. at 300 to 600 r.p.m., coupled
by a clutch to a fixed-blade propeller. The engine room is
usually located in the centre of the boat in order to give good
trim under any possible load. Usually the auxiliary machinery
consists of two sets of mechanical pumps of from 20 to 30 h.p.
that circulate water through the live bait tanks. Either of
these pumps can take care of all these tanks while the other
out of use. In addition, each set works another pump of
that produces artificial rain to
the fish, and is also used as a fire extinguisher. One

&

of these sets has an air compressor to start the propulsion
motor and the other a dynamo of about 5§ kW to provide
electric current when the boat is in port. When the boat is
at sea, electric power is supplied by a dynamo coupled to
the shaft.

The compartments in the hull are as follows: the chain
locker; the forecastle that will hold 10 to 12 fishermen; an
insulated fish hold; the engine room with live bait tanks, one
toward the bow and one toward the stern, and with fuel tanks
on the sides; a room for the two enginemen and finally a
storeroom for fishing gear.

The front bulkhead of the engine-room and the wheel-
house are usually made of steel plates and the galley and food
stores are located in the superstructure. The holds are
insulated mainly with sheets of presssd cork, glass fibre or
asphalt products. The insulation material is covered with
an inside planking of wood over which cement mortar is
applied.

The live bait tanks are made of sheets of galvanized steel
or else an aluminium alloy resistant to seawater corrosion.
Salt water is introduced into these tanks through pumps
from the auxiliary units, and passes out through the dis-
charge funnels on the top portion of the tanks, thus producing
the continuous circulation of seawater necessary to keep the
bait alive. The inside of these tanks is properly lighted.
These boats usually have three wood or steel masts with
booms.

Combination fishing

MR. J. TyreewL (Treland): In Ireland they are not concerned
with drift-net fishing, which has, with few exceptions, been
discontinued for many years, due to uncertainty of catches
and expense of gear. They have therefore multi-
purpose vessels in sizes from 50 to 80 ft. (15 to 25 m.), for
operating herring ring net, otter trawl, Danish seine and lately
the floating trawl. The chief fishing methods have been
bottom trawling and Danish seining, for which the indi-
vidual catches wore relatively small.

e ‘ (991}
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these operations. Modern gear
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and internal Inyout, with cabin, engine-
seine-

aft, and a combined Danish

foredeck has been found satisfactory for

developments, particularly

arrangement is clearly

HenowdthehclﬁcCoutdeckmprithwﬁcum
had quite independently been
umdumwlimﬂueondusionl;dthough
has yet been built, they had
madedesignsmdmodehwhichmplwnﬂybmdhouued

interest, since his company
making
no actual vessel of this layout

with Irish

fishermen.
The vessel will be about 75 ft. (23 m.) long with 20 ft. (6 m.)
ted forward, followed by the

beam, the crew
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engine room and the fish hold aft. The wheelhouse would be
located forward of amidships, with the winch, of the combined
Danish seine and trawl type, at about mid-length.

A transom stern seems most desirable for this layout, and
care must be taken to preserve trim, with a heavy load located
considerably aft of midships.

The chief objections are:

@ The crew dislike living forward

@ The engine installation requires a relatively long shaft

running below the fish hold

@ The crew are doubtful about the safety of working on a

wide exposed aft deck

He felt these objections could be overcome without much
trouble, except possibly the first, which goes against all
traditional practice. He should like to hear from Hanson or
Kristjonsson whether they have met with similar difficulties
with vessels of the proposed arrangement, and how these
were overcome.

MR. H. C. HansoN (U.S.A.): He had witnessed a fast transi-
tion in fishing boat types in the Western U.S.A. and in
Alaska. The first step from the rowing boat came with the
bow-pickers, with the engine aft. The West Coast was at that
time a new country without heritage or tradition, and con-
sequently with little prejudice, which meant quick changes.
Purse seining started about 1914 and brought about the
change from bow fishing to stern fishing. The boats developed
from the flat bottomed seine boats and the trolling vessels to
the combination boat as it is known now. Seine fishing, trol-
ling, lining and trawling are all done by these boats developed
within the last 20 years. Large tuna vessels often operate for
up to three months at sea.

Practically all vessels on the West Coast are now fishing over
the stern. Tuna vessels are being stripped of their bait tanks
and are converted to purse seining. A net table is still used
in combination with the powered block.

He expected that in the near future West Coast fishermen
would go further out to sea, and it might well be that they will
then adopt smaller types of stern trawlers, such as are now
operating in the North Atlantic.

MRr. D. L. ArveasoN (U.S.A.): According to Hanson, the
change-over to multi-purpose fishing boats has come about in
a short time, and this has been advantageous to the fishing
industry. Up to now fishing has been done close inshore and
the methods used have been trawling and purse seining.
In future, fishing for extended periods might be done in
distant waters like the Gulf of Alaska and the Bering Sea,
and a new type of vessel may be considered.

Regarding the changes in the tuna fleets, there has been a
tendency in recent years to remove the bait tanks and equip
the vessels for purse seining. This change has been mainly
due to the distribution and schooling patterns of tuna, which
make it more profitable to catch them with a purse seine.
The introduction of nylon nets has made it possible to use
larger and stronger seines.

Regarding changes in deck arrangement of small gilinet

vessels, aluminium oconstruction has been indicated.
the advantages of this material is the lighter weight of the
vessel and the consequently greater payload.

Mr. H. KrnisTionsson (FAO): When he was as
student on the U.S. Watcounduﬁnzw War
for the first time acquainted with the Pacific
the wheelhouse forward. He had, as a youngs .workadon
the Scandinavian boats in Iceland and it was immediately
obvuoustohhnthattlwmﬁctypehad important
advantages, for instance, in regard to purse :
however, the same misgivings about their seaworthiness as
expressed by Tyrrell. To test their performance in
weather, he worked his way to Alaska, mainly with the
hveoftutmgtheperfommweofthtsbontypaundu
weather conditions somewhat similar to those in the
Atlantic. He returned to Seattle on a 78 ft. (23.8 m.)
seiner, an 11 days’ voyage, and, luckily forhim,they.ota
full gale in the Guif of Alaska lasting for two days. After

bewasqmwconﬁdeatthathecouldmommdmm
totesttlustype He wrote an article in an Iocelandic news-

o

%5&%&

boat, an 84 ft. (25.6 m.) purse seiner, came a little bit too late
to Iceland due to late delivery and missed the herring season in
1945. This meant that this design had not been tested when a.
big-scale rebuilding of the boats was decided immediately
after the war, mainly in Sweden. This Pacific type boat has
been operating in Icelandic waters since 1945. It has been
found to be eminently seaworthy. As a matter of fact, it is
used during most winter seasons to aid the cod fishing boats.
and to tow them in when they have engine trouble. That is
not necessarily because it is the best and most seaworthy
boat, but it is seaworthy enough for this tough service. Theve.
is still a prejudice against using it for any fishing method where
the gear is handled forward of amidships because of imaginary
or real difficulties which are anticipated due to windage on the
wheelhouse, lack of deck space forward etc. This has however
not been tested in Iceland yet after all these years, and this in
spite of the fact that such boats are used successfully in the
Pacific halibut longline fishery in the stormy Gulf of Alaska.

MR. J. VENus (U.K.): His firm had built orthodox trawlers
for middle distance trawling. The efficiency of the design had
not been questioned. However, accommodating the crew
forward may have an adverse effect on the willingness of the
crew to go to sea, because of the heavy motion in high soas.

MR. H. C. HansoN (U.S.A.): As regards living quarters for-
ward on the combination type boat, this seems to be all right
as 95 per cent. of the owners prefer it this way. only
difficulty is probably.the over-icing occurring in the North
Atlantic, but there is also risk for icing in the Pacific and no
difficulties seem to arise. A
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TRAWLING: DECK DESIGN AND EQUIPMENT
by
A. VON BRANDT and C. BIRKHOFF

such as Belgium, United Kingdom, Federal Republic of Germany, France, 75 to 100 per cent. of all landings
The trawl thus is an important gear to gather the protein resources of the sea.
idmmmm%m_wbhhwmmuy‘ 80 per cent. of the capital invested in
nets ommmwodmwm,mdmtdmmmﬂmmmchminﬁon
the necessary deck equipment. The investment is considerable in most modern

with
The boam traw] is the most primitive type used in power trawling. Unless very large, it is and handy and needs relatively little
' inive M&WMWW “ﬂ:tﬁshing Winches needed for the
range o . were or
longer and stronger warps as well as the gallows to lower and haul the boards.
The methods of towing, handling the net and hauling the catch distinguish a “side trawler” from a *“‘stern trawler”, the latter with

'themmmwmmin handling the trawl, side trawlers are still dominating in the North Atlantic.

On stern trawlers without a ramp the net is hauled over a broad stern roller; the codend with the catch, however, must be hauled over the

vessel's side, and this takes time. The arrangement of the deck machinery varies greatly, because trawlers are often also used for other fishing
wier with

a from the desire to process the fish on board, in order to extend the fishing trips. It is
port be as as 80 t ys can

m be as short as possible so that actual fishing da; be

. Stern trawlers with a ramp have a number of ad over other

catch, thus preserving the quality of the fish, less damage to nets, better

ier conversion to other types of gear, as for instance pelagic trawls, and more

Two-w—:lmﬂiumbcl'mmmmm“chmdomuu herself, and two small vessels can use a larger net.

is limited and fishing is difficult in bad weather or
one-boat trawler. The stern trawler appears to be the better type of vessel

EQUIPEMENT DE PONT POUR LE CHALUTAGE

Dans plusicurs pays, tels Ia ique, le ume-Uni, la République fédérale allemande et la France, 75 & 100 pour cent de
w&&mm au chalut. Le chalut est donc un engin important pour récolter les ressources

[
;
:
§
|

“Moﬁmmmmm;mbmuxde Qui representent a ximativement 80 pour cent du capital
Mdmhp!chu.lmaﬂmﬁpommmamdeplmm ,pourétcndreluupmonsdepecheiduuuxphumfondu
| nécessitent un pement correspondant des chalutiers possédant I"équipement de

Le chalut & perche est le bm-pmwumumummamumm. A moims qu’ill soit trés grand,
e Mpﬂd’ém:de spécial. Suhnuteuruuhrpurwntlnnitéu‘q par la perche.

ve sur les et a augmenté la portée de la péche.

11 a fallu des treuils, des funes plus longues et plus fortes ainsi des potences pour mettre & eanetembnrqperh plateaux. Les méthodes
de remorquage, de manoeuvre du filet ¢t d’embarquement de la péche distinguent le “chalutage sur le cOt4” du “chalutage par I'arriére”, ce

cl\dntiulplduntmh 'wmwhhmmmmrMImﬁqmn%ﬁ.bhnthcMMMntml"MMwm

<certaing avantagos dans Ia manoeuvre du chalut. Sur les chalutiers sans rampe, le est hissé & bord sur un large rouleau 4 l'arritre;
hdﬂhnmhmbmhms&ﬂ&ehﬂib«dmhmdummmd u tempe. disposition de
it de mmmqwhmmmwmmd’am
L'idée du chalutier muni d'une rampe provient du désir.de traiter lo 4 bord afin d'augmenter le rayon d'action des navires

mu%mwmmummmmmmmmmmnwmmm

utiliser un

pove Lo est surtout effectué avec deus navires, mais la taillo des navires sat fimitée ot Ia piche est difficile par mauvais
ou de nuit, donc & mettre an point un chalut flottant i un navire, Le chalutier pichant par 'arridre paratt &tre le type de

EQUIPO PARA LA CUBIERTA DE LOS ARRASTEROS

el Reino Unido, ia Repiiblica Fedora! Alemana y Francia, del 75 al 160 clento Ia
pesca marina desembarcada se captura con artes de arrastre. ﬂmhmm.ypm.mmoﬂmmwomwu
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FISHING METHODS AND DECK ARRANGEMENT — TRAWLING

relacionado con el de los barcos de pesca, que representan, aprox., el

Su ostd estrechamento 80 por
capital in mhoi?dmhpuqtm Los esfuerzos més con redes lmﬁmlwm

de
tipos ,entre las

ap

i que estin el tiempo ahorrado en la maniobra del arte y la manipulacién
de Ia captura, que contribuyen a mantener la calidad del pescado, perjudican menos a las redes, la tripulacién
dmmmwahdmddﬁempo,umuﬂ&lmconmﬁrbm

en mejores condiciones,
emplear otras clases de arte y el espacio a bordo estd

dhtﬁwd&uishvsnblume. dos wolo

pesca al arrastre con barcos puede producir mayores rendimientos que cuando cada barco opera por si , ¥ dos barcos

peqmﬂolﬂudmemphurunaneumde. L v g po Y
"“’W““W . te con parejas, pero el tamafio de los barcos es limitado y la pesca resulta dificil en

mar gruesa y de OT estas razones se la manera de perfeccionar un arte pelfigico para una sola embarcacién. El arrastrero

fish in sea fisheries, is used at all fishing depths,

from the shallow off-shore waters to the deepest
fishing grounds known today. Although trawls have been
used since the invention of nets, they have only attained
their present importance in recent times. This im-
portance depends on, and has grown with, the develop-
ment of suitable vessels, their propulsion and deck
equipment. Fig. 90 and table 19 show the magnitude of
trawling compared with other fishing methods.

THE trawl, the most important gear for demersal

The trawls were developed to:

® Catch more fish by increasing the volume and
efficiency of the fishing gear

@ Fish in deeper waters off shore

® Reduce manual work by mechanization

the development of larger nets requiring greater towing
power; thus the development of the trawl is closely
connected with that of propulsive power. The influence
of the net was apparent in the sailing trawlers which had
to be fitted with special sails to increase their towing
power. With the development of special vessels and deck
equipment, trawling has become a fishing method calling:
for considerable capital investment. Consequently, it is-
changing from a single owner and small business basis.
into a large enterprise. Although the trawl requires a
smaller crew and less working time than several other
methods used for bottom fish, the total expenditure for
the equipment is high and continues to increase.

@ Be suitable for many species of fish o TamLE 19

® Sv:tt:rh fish not only on the bottom but also in mid- Bottom trawl a% ,,“..l - of the total

@ Be suitable for bad weather operations Belgum . . . .. ‘g‘,"

Fish and other marine animals must be in certain con- Germany (Federal Republic) . . . . . . 91
centrations to be trawled. If not, such gear as hand lines, fm' B Zf
longlines, fixed bottom set gillnets, trammel nets or traps Cm.“l‘“d‘d . Atlantic coastt” . . . . . . 42
are used. The encircling net only, in size of catch, can be . Pacificcoast . . . . . . . 33
compared with the trawl, although the encircling net is mul:l““ ‘ R
only used for pelagic fishing. Scotand . . . . . . . . . 35

The trawl plays little part in inland water fisheries U%iox of South Africa (excluding South West Africa) . g
although smaller types of trawl arestill used insome lakes ~ USAE - - - - - -0 5
and rivers, such as the large lakes of South-cast Europe, Norway . . .« e e 4
the Caspian Sea and the large African lakes.

The trawl is closely correlated to the vessel in which it e s wnder 70 ft. LOA 12%
is used, and no other gear has had such a great influence By trawlers over 90 ft. LOA 30_1,
on the design of fishing vessels. QY

The development of fishing vessels from the open $Data for 1949

rowingboattoﬂwt‘nctqryshiphuheenwcompaniedby
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Fig. 90. Contribution of bottom trawl catches to total catches in the
: North Atlantic area

GENERAL DESCRIPTION OF FISHING GEAR

Net

The size and design of the trawl is governed by the species
10 be caught, and by the available towing power. Until
recently, ideas about the behaviour of the trawl nets in
action were only hypothetical, but nowadays direct or
indirect underwater observations have made it possible
to understand better how the net behaves in action and to
determine its relation to the vessel,

< ES

Various designs have been evolved to achieve good
filtration of water and to avoid a swirl before the net
which would repel the entering fish. The material, com-
position and shape of the parts, mesh size, etc., of the net
scarcely influence deck equipment and need not be
mentioned.

Accessories

Fig. 91 and 92 give examples of modern trawl designs,
which- are no longer simple net bags but include acces-
sories that are of essential, if not decisive, importance for
obtaining good catches. The largest possible width and/
or height of the net opening is essential for effective
operation. When the net is towed by one vessel, the
horizontal width can be obtained with booms or beams
or otter boards. Booms were first used by sailing boats,
as shown in fig. 93. It is much easier to get the desired
width of opening by towing with two boats. Two-boat
trawling, therefore, is widely practised. Vertical spread
is partly achieved with net floats or sheering equipment
or kites, and partly by design.

The size of the net and the opening is also influenced
by the length of the lines (groundrope and headline). To
ensure smooth running of the groundrope over a rough
bottom, wooden bobbins and hollow iron balls weighing,
in total, as much as 1.5 tons are attached to the rope.
Handling calls for special deck equipment.

Handling of fishing gear
The time taken for one haul depends on the bottom and
on the abundance of the fish and may vary from a few
minutes to several hours. The trawling speed depends on
the net type and species of fish to be caught. Large
trawlers work at 3 to 5 knots for most species of fish.
Small vessels, however, fish at lower speeds. Low speeds
are especially important in trawling for some flat fish.
Shooting and hauling require special equipment, par-
ticularly for handling the lines and accessory gear. It is
important to bring the codend on deck without damaging
the fish.

Fig. 91. Modern English bottom wrawi (Garner, 1956)
[104)
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Fig. 92. Modern German round-fish trawl (Schdrfe, 1957)

BOTTOM TRAWLING WITH ONE BOAT

General description

To keep the trawl open horizontally from only one boat,
booms are attached to the bow and stern to which the
warps are fastened, as shown in fig. 93. This method,
however, was mainly developed for sailing boats, and has
been practised since ancient times in Europe and in Asia.
Another well-known method is to open the trawl hori-
zontally with a stick or beam and to trawl with one warp
and bridles as shown in fig. 94 (beam trawl). With the
low towing power of sailing boats, small trawls can only
be used and they are lowered and hauled by hand.

The width of the net opening of the beam trawl is
determined by the length of the beam, which varies
from 25 to 45 ft. (8 to 14 m.), and sometimes skids
attached to each end of the beam hold the mouth
vertically. The beam and skids give the opening a certain
rigidity. In large sizes, however, the long and heavy beam
makes it much more wieldy than the otter trawl (Morgan,
1956). It is really a gear for small inshore fishing craft

and is used in European, Asiatic, African and American
coastal waters.

Otter boards were first used at the end of the last
century, although the idea is old. Line fishermen used—
and still use—a similar device to control the direction of
lines in running water or when towing from a boat.

The otter board for trawlers was used in Ireland about
1870 but was first reported from England. Originally the
otter trawl, like the beam trawl, was towed with one warp
and bridles but a second warp was soon added. The
introduction of otter boards encouraged the manufacture
of larger nets for use at greater depths. Fig. 95 shows
such a German trawl. Concurrently with the develop-
ment of larger trawls, more powerful vessels were
designed (fig. 96), which extended the fishing time and
distance from home ports. Longer and stronger warps
led to powered winches, and the invention of the gallows
enabled the boards to be handled.

Methods of trawling and handling the net determine
whether the vessel is a ‘‘side trawler” or a “‘stern trawler”.

.H'. 93. Towing by a boat sailing athwart, the h:;z:}ug‘
[105]
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In the first type, the two warps run asymmetrically
because the net is shot and hauled on one side. In the
stern trawler, however, the warps run symmetrically.
Thzcodenduhauledmronesxdcofthevmelorovcr
the stern.

Fig. 94. Japanese beam trawls

SIDE TRAWLER

Origin

The side trawler is the most familiar type of vessel in the
North Atlantic deep sea fishing industry and it has been
developed over a longer period than other types. In the
days of sailing trawlers, the trawl was handled on one
side, and this arrangement was inherited by mechanized
vessels. Indeed, modern side trawlers still make use of the
wind, heaving to so that the net can be shot and hauled
from the weatherside to prevent the vessel being driven
over it, and to help stream it out.

The equipment of side trawlers has become more or less
standardized internationally. There are two gallows for
the otter boards and a derrick for the bobbin wire in
front of the after gallow. There is also a derrick at the
foremast for shooting and there may be a third derrick
near the mast. Between the hatches and the deckhouse
there is a winch from which the warps run forward and are
guided over the centre and wing bollards to the gallows.
Aft at the bulwark there is a messenger, with sheave and
slip hook or slip block (also called a towing block) or
other equipment for connecting the two warps when
fishing. Quarter rope- and bridge tackle-sheaves at the
deckhouse haul the net, and the tackle at the foremast
lifts the filled codend on deck, as shown in fig. 97.
Sometimes, on smaller inshore trawlers, the winch is
placed before the hatches, or between two hatches. This
requires corresponding fairlead bollards.

The fish hold is normally in front of the engine room
which is in the aft part of the vessel. The crew’s quarters
today are usually located near the messrooms aft, to
avoid unnecessary walking over the open deck. The
trawlers have a forecastle to improve seaworthiness and
to protect the crew working on the open foredeck where
working rooms and net and cable rooms are located.

Trawlers have hatches over the fish holds and these are
arranged at regular distances, so that several groups of

11 to 14 men can work simultaneously when unloading.
The superstructure is located aft of the hatches.

As only one side, generally the starboard, is required
for handling the net, the portside superstructure on
modern vessels is usually closed. A working passage runs
to starboard, and this also accommodates the bulky
bobbins of the ground rope. Arranged on the free
working deck forward of the superstructure are the fish
ponds, where the catch is gutted, washed and sorted.

STERN TRAWLER WITHOUT A RAMP

Origin

This type of vessel was developed in fair weather regions,
such as the Pacific coast of U.S.A. and in the Mediter-
ranean, and has only come into use as a near-distance
trawler in recent years. In order to utilize drifters,

o
32/1998
—
—€r
Fig. 95. Development of the German herring bottom trawl

(von Brands, 1957)

seiners, longliners, tuna clippers and, possibly, trollers,
throughout the year, it was necessary to equip them for
an alternative fishing method, such as trawling. And as
the other fishing gear—with the exception of most of the
drift-nets—was handled over the stern, it followed that
the trawl was also handled over the stern. The gallows
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Fig. 97. Deck arrangement and leading of warps on side trawlers

were symmetrically arranged at the sides near the stern.
A stern-roller is often used for shooting and hauling the
trawl, and the catch is sometimes hauled over the side
as the existing derrick can best be used as the *“‘cod-
end derrick”, while the heavy tackle at the mast serves
as the “fish tackle™.

The deck equipment of these vessels varies, often
depending on the original fishing method, and even the
most modern vessels remain typical of their original
character.

The vessels have two movable side-gallows, either
reversed U-shaped or davit, situated approximately
10 to 16 ft. (3 to 5 m.) forward of the broad stern, which
is often a transom stern. This latter is best for the large
net-roller and it provides a good working space for
shooting and hauling the nets.

The vessels have a mast, aft of the deckhouse, with a
large derrick to serve the hold and fishing gear hatches
and the aft working place. A heavier tackle for hoisting
the codend over the side is often attached to the middle

Fig. 98, Deck arrangement and leading of warps on stern trawlers
without ramp

of the large derrick. There may be another small derrick
at the mast for this purpose and also for hoisting the
lifeboat.

There are various arrangements of the winch and the
fairlead bollards, differing in types and sizes from the
small shallow-water winch with a twin drum, transversely
set, to the deep-sea winch with two separated drums
placed in a longitudinal direction. The fairlead bollards
are arranged according to the working direction, so that
there are either centre bollards between the gallows or
two wing bollards. Modern winch drums are aligned
towards the gallows by using a cardan shaft, and rotatable
davit-gallows are fitted. Vessels with larger trawl winches
working in a longitudinal direction sometimes also have
a small seine-double-capstan or two additional drums
as shown in fig. 98, which may be advantageous for
pelagic fishing. This type of vessel is very profitable in
fair weather areas, as it can be adjusted to the best
fishing method for existing conditions. With the addition
of a trawl, such a vessel is capable of working throughout
the year. As it costs relatively little to build and operate,
this type of vessel has a great future in fisheries where
favourable weather prevails.

STERN TRAWLER WITH A RAMP

Origin

The idea of processing fish on board to facilitate voyages
to remote fishing grounds has led to this type. The pro-
cessing machinery required a large space, and the shelter
deck was the obvious place for it. The beam wind
position on the side trawler when handling the trawl was
very inconvenient. The height of the shelter deck made
the handling of the trawl difficult, and heavy rolling had
to be avoided because of its effects on the processing
machinery and conveyor belts. The answer to these prob-
lems was to operate over a stern ramp which, as was
soon proved, does not impair the quality of the fish.

; B | type
At first, there were some difficulties in handling the trawl
over the stern. Additional sweepline-gilsons were used
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in the British stern trawlers. These drew the sweeplines
from the trawldoors to the ramp, simultaneously slacking
the warps. The arrangement of the trawl winch, fairlead
bollards and gallows has a slight resemblance to that of
the smaller stern trawlers without a ramp.

‘Warp reller trollies type

A different arrangement was used on German built
vessels. The large factory trawlers built for Russia
used warp roller trollies running on rails along the
stern ramp which, although expensive, can be handled
quickly. This arrangement has been given up in new
Russian vessels where use is made of two conventional
gallows aft on each side of the deck.

gear in line with the inclination of the ramp. This
arrangement allows the wet net, with the exception
of the full codend, to be kept clear of the ramp and thus
reduces friction.

Other equipment includes a derrick at the portal-
gallows for lowering the codend; a bipod mast over the
loading hatch, designed to allow the codend to be
emptied without being lifted; coamings and bobbin
tracks along the deck for safety when the vessel rolls,
two short lifting lines which make it casy to fasten the
warps to the otter boards, and two veering lines for the
heavy bobbin wire. With this method of handling the
gear, the flush fish hatch with a chute leading into the
large buffer store should be located just in front of the

} r
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Fig. 99. Deck arrangement and leading of warps on stern trawlers with ramp

Gallows type

A relatively simple solution was found for trawlers of
conventional size and without a raised upper deck.
Gallows based on the gallow-sheave principle were
installed near the stern, turned aft, beside the ramp. The
transom surfaces were bent inward to guide the otter
boards to the stern with guide bars. Cross-head bows on
the gallows heads assured a firm three-point position of
the otter boards flush with the transom. Two rail rollers
prevented the warps touching the bulwark when hoisting.
In most cases, the gallows are single portal shaped—
extending over the whole width of the vessel—with two
fixed warp-sheaves (fig. 99). An alternative version of
this system, which is adopted by one German company,
is fitted with two movable warp-sheaves. In this case the
transverse part of the gallow allows for a transverse
shifting of the warp-sheaves during operation. When
separate warps or special sweepline-gilsons, slightly
clongated back strops and pennants (independent piece)
adjusted to the ramp are used, the net can be handled
over the stern without transverse or longitudinal mov-
able warp-sheaves.

Other items

Another typical deck arrangement in these large stern
trawlers is a hoisting post with the tackle for hoisting the

ramp as shown in fig. 99. By unloading the catch from
the codend immediately below deck the fish ponds can be
installed on the 'tweendeck in front of the gutting places.

A free deck space over the fish hold and uniformly
distributed hatches are needed for unloading fresh fish;
therefore the superstructure is restricted in size. A larger
superstructure can be accommodated on a factory
trawler because the frozen fish can be unloaded in con-
tainers through a central hatch.

Advantages of stern trawlers with ramps

The cost of building such a stern trawler is about 10 to
15 per cent. higher than that of a comparable side
trawler, but the stern trawler can fish longer, which might
result in better annual returns.

Crews quickly adapt themselves to the stern trawler
and its deck equipment, and the better working conditions
are appreciated. The advantages of the stern trawler can
be summarized as follows:

(1) Longer fishing time because there is
@ No turn round for hauling and shooting. Ship
need not be laid athwart to sea
©® Generally free choice of the direction of hauling,
independent of current and wind—a special
advantage when fishing on steep banks
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@ Higher hauling specds are possible than those
obtained on side trawlers, because the warp pull
is in line with the ship

® Mechanical hauling of the net by the trawl winch
only, instead of pulling by hands as on side
trawlers

@ No neoessity to split the codend

@ No necessity to lift the codend, which is only
tilted and emptied

(2) More successful fishing because there is

@ Better manoeuvrability when hauling, shooting
and towing as the warps leave the stern symmetri-
cally without influencing the ship motions.
Therefore fishing on steep banks, especially in
heavy athwartship seas, is easier than on side
trawlers

@ The possibility of varying the length of towing
warp to the different depths of sea without
damaging the warps in the towing block

@ No fouling of the gear when shooting as this is
cleared into the water when the ship is under way
and all parts are carried away by the flow in the
proper sequence. Doors immediately start to
sheer away

@ No unequal elongation of trawl-warps due to the
symmetrical arrangement of bollards (if any)
and rollers. Therefore control and readjustment
of length-marks on warps is not necessary.

(3) More careful handling of the catch due to

@ Shorter death-struggle in the codend lengthening
piece when splitting the catch because the codend
is brought to the deck in one pull, this not being
the case on side trawlers (experience proves that
up to now the quality of the fish has apparently
been better)

® Smoother unloading of the codend onto the
gutting deck immediately after hauling (conse-
quently earlier protection of the catch from heat,
light and weather)

@ The use of processing and stowing conveyor
belts, thus reducing fish handling to a minimum

These points give considerably better quality fish

than is the case with the conventional trawler. At

the fish market in Bremerhaven only less than §
per cent. of stern trawler catches have been unfit
for sale, although mostly the ships had made
longer trips.

(4) More careful handling of the fishing gear by

@ Better guiding of lines

® Few changes in the direction of pull

® Avoiding uneven load on the warps

©® Keeping the warps clear of the ship’s hull

(5) Better working conditions for the crew by

® Saving the long, dangerous and heavy work in
hauling the net

® Reducing the work of handling

® Having the ramp deck—especially the trawl
winch —protected by the superstructure

® The working deck being completely enclosed

@ Having the gutting room in the after part of the
ship which is not so much affected by pitching as
the foreship. The same applies for pitching at
the ramp which is less than at the forward gallow
of side trawlers

(6) Adverse weather effects reduced by

@ Linear direction of hauling

@ The net being handled only by the winch

©® Having the ramp deck and the winch protected

©® The working deck being completely protected

el L
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Fig. 100. Operation of two-boat trawlers

(7) Danger of icing up in “black frost” is lessened due
to higher freeboard (on side trawlers water shipped on the
open foredeck may not drain away, as freezing ports are
frozen up).

(8) More space for processing machines and their
arrangement in a continuous processing line (e.g. the
effective long washing machine) is given by

@ The long, completely enclosed working deck

©® The location of the codend unloading hatch and the

storing hold hatches at the opposite ends of the
working deck

Drawbacks
There are only a few drawbacks against the above
advantages
(l)MethodavfordnlingwithvuybigawMor
splitting them are still to be developed. Up to now
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about 25 ton have been handled safely. However, further
improvements seem possible.

(2) Codends and lengthening pieces must be made
particularly strong by using expensive materials such as
Perlon etc. Therefore the loss of a net is very expensive.

(3) Some difficulties arise by using the conventional
herring trawl with the second kite. Only time and money
is needed to solve this problem.

(4) First costs of stern trawlers are higher than those
of side trawlers, the difference being bigger on smalil
trawlers and diminishing with size. At a length of about
200 ft. (61 m.) LBP, the difference disappears.

(5) There is a loss of speed of about 5 per cent. because
of the broad aft end of the ship with ramp.

completing the haul, to close without endangering the
vessels, as shown in fig. 100.

Psychological reasons often hamper successful two-
boat fishing, as captains and crews must be able to work
in harmony. It is easier to find two equivalent boats,
than to find two captains who can work in effective
agreement.

Pareja trawler

The Pareja vessels operate a large trawl at slow speed.
The boat requires an aft platform for the net and a special
compartment for the lines. A snatch block hanging
overboard is used on either side of the stern. In addition
to the centre and wing bollards on the fore deck, the

00 PaTFORY
Fig. 101. Deck arrangemens and leading of war, ;m Pareja trawlers with protecting rollers in the aft end
I{ forecast

The many more advantages indicate that the stern
trawler may well have the greater future. The technical
details given above only indicate present possibilities.
In the distant future, stern trawling might be further
developed to operate almost automatically.

BOTTOM TRAWLING WITH TWO BOATS

Two boats can be used to spread a trawl horizontally,
as in the Spanish “Pareja”, the Japanese “Teguri”, the
Italian “Paranzella”, and the German “Tuckzeesen”
fisheries.

Advantages and disadvantages
Two small vessels with low engine power are able to tow
relatively large trawls, no otter boards being required.
As vessels and warps are remote from the entering fish,
the catches are larger — sometimes twice as large as
those caught by the one-boat net; so it might be profit-
able to use two vessels with two crews. This applies in
the Pareja fishery for vessels of up to 400 GT.

There are, however, disadvantages in trawling with two
boats at night and in bad weather. It is often difficult to
maintain a constant distance between the vessels and, in

Pareja trawler has wing bollards on the bulwark behind
the snatch blocks and the towing block amidship at the
deck house. Although the net is shot over the stern, it is
hauled over the bow, where there is another pair of
rollers; on either side of the latter, modern vessels have
in addition two protective rollers. Vessels with whale
backs have yet other protective rollers at the rear end, as
shown in fig. 101.

The full codend is brailed until it can be hoisted by the
fore derrick. The Pareja trawler cannot be used as a
single trawler.

Tegurl trawler

The Teguri trawlers are small boats operating in the
East China Sea and the Yellow Sea. The engine room
and deck house are aft, while the fish holds are arranged
in the foreship. The shooting operation is carried out by
the two boats but the net is hauled aboard over the stern
of one boat. The warps are hauled by two drums on
cither side of the deckhouse and thercafter wound on
reels behind the forecastle. The trawl winch is driven by
the main or auxiliary engines through a countershaft.
Most of the vessels shown in fig. 102 are 50 to 130 GT,
of steel or wooden construction. Smaller boats of tradi-
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tional type as shown in fig. 103 are also used. The average
trip lasts three weeks and the crew numbers 12 or 13 men.

Fig. 102. Japanese Teguri steel or wooden two-boat trawler of
50 10 130 GT

Tuckzeesen trawler

The Tuckzeesen trawlers operate with equipment used
in one-boat trawling. An inshore trawler or '“‘trawl
smack”, well known in North European waters, is used,
with deck equipment similar to that of the large side
trawler. There are two small gallows but sometimes only
one forward gallow with two rollers for two warps. The
wheelhouse is placed aft and the net is only handled on
the working deck forward of the wheelhouse. Trawl
winch, guiding rollers, foremast and hatches are arranged
as on large trawlers. Shooting and hauling is done by one
boat, towing by both. The crew of the shooting boat
has in some cases to be bigger due to this reason.

MIDWATER TRAWLER
While the trawl is considered the most important gear
for catching fish on or close to the bottom, it can also be

Fig. 103. Small Teguri trawler having a crew of 12 or 13 men

operated away from the bottom. But, until the invention
of fish-detection instruments, it was not possible to
ascertain the depth at which the fish were swimming.
There are still problems to be solved before success in
pelagic trawl fishing can be assured. In particular, there
is a need to aoquire biological knowledge of the behaviour

There is also a need for instruments to control con-
tinuously the depth of the net. Special equipment is
wanted to transmit the data from the depth measuring
device to the bridge. This might be wireless or by a cable
from the net. If it is done by cable, then an additional
cable drum or winch would have to be installed.

Fig 104. Danish two-boat pelagic trawl (Larsen type)

Two-boat type

As in two-boat bottom trawling, there is no frightening
effect on the fish, and the trawling speed is sometimes
greater. These advantages have contributed to the success
of the Danish net shown in fig. 104, which was invented
by Robert Larsen.

Two-boat fishing limits the size of the vessels, and
operations are difficult in bad weather, from wind force
Beaufort 4; and for larger vessels, 6.

One-boat type
Fishing with one vessel is less dependent on the weather.
The disadvantages are that the lines of the net cross the

Fig. 105. One-boat pelagic trawl of British Columbia

fish shoal, and the otter boards may also cause dis-
turbance. Moreover, if the vessel sails over the shoal the
fish, if high in the water, may be frightened. These
difficulties may explain why this kind of fishing has not
been very successful until recently.

At least two types of pelagic one-boat trawls have
become well known: the Canadian net, operated over the

[112]



FISHING METHODS AND DECK ARRANGEMENT — TRAWLING

stern, as shown in fig. 105 and 106, and the Swedish net,
designed by K. H. Larsson, operated over the side: the
latter system is shown in fig. 107. The deck equipment is
the same as used for bottom trawl nets. The codend
of the Canadian trawl is opened at the side and brailed.
This enables finer net material to be used but some addi-
tional deck equipment is necessary for brailing as shown
in fig. 106.

Recently, indications from an echo sounder transducer
placed on the headrope of pelagic trawls could be
transmitted by cable to the echo sounder recorder in
the wheelhouse. Because the depth of the trawl can be
adjusted by altering the ship’s speed, the depth can be
adjusted to that of fish shoals, indicated by the ship’s
echo sounder. As a result of this technique very large

Fig. 106. Brailing of a Canadian pelagic traw! net (Barraclough and
Johnson, 1955)

&

Fig. 107. Swedish one-boat pelagic trawl (Larsson type)

catches were made by both small and large German
trawlers.

FUTURE PROSPECTS

Future deck arrangement and the method of handling
the gear will depend to a large extent on trends in catch-
ing, handling, processing and transport of fish. There is
a trend towards the larger trawler with more store room
and greater engine power, but the limitations in fishing
techniques and other factors tend to restrict this develop-
ment.

The need to cut down travel time between port and
fishing ground calls for vessels of improved design and/or
with greater power. They must also be able to fish in
rougher weather and thereby increase the fishing time.

The operational method of stern trawling permits
building a vessel of approximately 300 ft. (90 m.) in
length, which is larger than the present side trawlers, and
suggests a development of the stern trawler towards a
large combined fishing, transport and processing vessel.

The advantages of the existing stern trawlers with a
ramp suggest the development of a smaller craft of this
type, also with a ramp. Design studies and experience
suggest that a vessel of 100 to 120 ft. (30 to 35 m.) in
length may have a future. It might become a new type of
“distant water trawler”” without transport functions, sea-
worthy and efficient. A stern trawler of less than 100 ft.
(30 m.) in length, with a wide net roller instead of a
ramp, also seems to have a useful future.
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CENTRALIZED CONTROL OF TRAWLERS

A. C. HARDY and H. E. H. PAIN
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HE trawler of today is an expensive and intricate

piece of fishing mechanism. It is expensive largely

because it is intricate, and it is intricate because of
the devices and equipment it carries; yet no trawler
carries anything other than of a severely utilitarian
nature. Rapid advances in technology have affected the
shape, altered the profile and improved the interior of the
trawler.

In the profile, not the least important portion is the
bridge. In fact, the bridge of today is the nerve centre
from which every function of a trawler’s operation—
other than cooking—is controlled. In the 80's, the bridge
was merely an open space above the engine room with a
steering wheel, a compass, and a voice pipe to the engihe
room. The masts were still fitted in the same position
they had occupied when the trawler was propelled by
sails. Indeed, sails were often used in trawlers on the
mainmast up to the outbreak of World War II.

Today from the bridge or nerve centre the speed and
direction of the ship is controlled, the fish are detected,
the trawl winch is operated and ship-shore communica-
tion is maintained. Instruments give the skipper exact
information about his vessel’s trim and stability, and the
speed of the various machines, and he has a “broadcast”
weather map showing the approach of bad weather, so
that he can avoid it. Electronics now play an important

part in the trawler’s nerve centre, and automation is
increasingly being adopted.

Instrumentation and automation have increased the
size of the bridge and altered its appearance. The more
or less open launch of the 1880’s is developing into the
totally enclosed ship of the 1980’s.

Idea of centralized control

As more aids to control the trawler from the bridge come
into use, they are installed at positions most convenient for
the user and to meet many individual requirements, but in
general the arrangement follows the same broad pattern.

Fig. 108 shows the general layout in plan and front
elevation of a modern deep-water trawler’s bridge, and it
also illustrates the basic requirements in terms of func-
tional instrumentation.

In aircraft, control is concentrated in the pilot’s cock-
pit. Here the essential control requirements in terms of
functional instrumentation have increased to the “point
where it is hardly possible to find space for a single extra
instrument or information dial. Fig. 109 shows the cock-
pit in a modern commercial aircraft. All the information
sources cannot be studied at once, nor do they need to
be, but their grouping, logically placed with preference
given to the most vital, is an excellent example of
centralized control and information services.
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Similarly, in ships, the grouping is bmcnlly'univmal:
Centrally placed steering position, engine control tele-
gmphsateachlideofthebﬁdxe duplicate steering
.control in certain classes of trawler, with winch and other
controls conveniently positioned, together with radar and
echo-sounding or fish-finding displays.

Fig. 108 shows the common information services and
functional controls. The arrangement is wasteful of
space and all units cannot be said to be conveniently
placed to meet all situations. The illustration is a good
example of conventional equipment. It will be noted
that a gyro compass steering repeater is fitted.

vided . anywhere in the vessel by means of electric
repeaters.

More than 30 years of use has proved the considerable
fuel saving with automatic steering. In addition, steering
engine wear is reduced and the human helmsman is
released.

Most automatic steering systems using & gyrosocopic
compass as datum also have electric hand steering. Its
reliability has also bsen proved. Very much less manual
effort is required to steer, the course is more accurate,
and fuel and time are saved.

It is of interest that a helmsman using the hitherto

Fig. 108. Conventional wheelhouse of a modern middle-water or deep-sea trawler illustrating
the basic information and control services

BASIC COMPONENTS FOR CENTRALIZED
CONTROL

Hydraulic and electro-hydraulic steering engines are still
the most suitable for large fishing vessels. In the interests
of safety at least one magnetic compass must be carried
in all types of vessel.

Gyroscopic auto steering

The electric gyroscopic north-seeking compass has been
generally adopted in oocean-going vessels. Its advantages
are the absence of errors due to variation and deviation,
accuracy | in polar latitudes and also reliability. Modern
gyroscopic compasses are small and robust and present
no siting problem. Oompnu information can be pro-

conventional telemotor steering control, but having a
gyroscopic compass as course indicator, can maintain a
more accurate course than he can with a magnetic
compass. This particularly applies in heavy seas and high
winds. Again there is a saving in fuel. A telemotor
transmitter control cap be replaced by electric steering
control with complete safety and increased efficiency.
As a safety precaution, the necessary wiring to the steering
engine should be duplicated, as should also, and
separately, the connection to the steering engine. With
electric control, duplicate steering positions are simple
additions; they can, of course, bs remote from the
bridge.

Hitherto, the conventional wheel has been almost
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Fig. 109. Cockpit of a modern airliner illustrating centralization and concentration of information and control services

universally used to actuate the rudder. With electric
control, a complete wheel is unnecessary and can even
be omitted entirely.

Maguetic auto steering

A magnetic compass as datum can also be used for
automatic steering. It cannot give as accurate a course,
but is efficient and by comparison inexpensive. It is, in
general, more suitable for the smaller vessels. , Here also,
remote control can be provided.

Magnetic compasses, with remote repeaters, are
available and may have advantages in terms of cost,
where the extreme accuracy and other services provided
by a gyroscopic compass are not required.

The remote repeaterlvof transmitting compasses can give
inputs to the radio direction finding indicator. With gyro
input it is of evident advantage to read off true bearings.

Radar
In the latest development of radar, sometimes called
“true motion”, the gyro input has made it possible for
the radar console to provide azimuth stabilized true
motion display: off-centred relative motion display; true
motion display using log speed input, and true motion
display using manual speed input.

In effect, the officer-in-charge can be given a picture
showing the positions, movements and tracks of all ships
within range in true perspective to his own ship.

Rudder angle indicator

Many types of electric rudder angle indicators are
available. With direct-acting electric steering control
can readily be incorporated the rudder angle indicator.

Log
The most modern logs transmit information electrically
and, as has been said, can supply one of the automatic
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inputs to “true motion” radar. Distance travelled can
also be displayed.

Echo sounder

Many types are now available to meet two basic require-
ments—navigation and fish location. For accurate and
speedy detection, and identification of fish, a combination
of recorder and visual display, similar to the conventional
radar presentation, represents a considerable advance.
The recorder will give an indication of the presence of
fish and a certain measure of quantitative information.
For detailed examination the cathode-ray tube enables
extremely accurate and rapid assessment to be made.
An aural system can give notice that fish echoes have been
detected.

r.p.m., and propeller-pitch, with provision to stop the
engines, and also discontinue the automatic speed control
to 'obtein full-engine revolutions when necessary. A
neondlcverﬂwnthemhtionshipbetweenpitchmd
power.

Further advances enable complete control to be
exercised from a single lover. This regulates fuel supply
and shaft speed, and at the same time controls pitch to
meet any change in ship condition.

Such systems can also provide a second or “slave™
control position in addition to that from the engine room.

Propeller-pitch and engine revolution indicators
These are ancillary to main engine controls and are
positioned at the control position.

Fig. 110. Wheelhouse of a middle-water or deep-sea trawler illustrating a concept of
maximum

centralized information and control services to provide

economy of space and

manpower

As an ancillary to the fish detecting devices, which it
must be remembered only indicate when fish have been
found and not how to find them, it is required to know
accurately the depth at which the trawl is towing. The
trawl can then be adjusted to the known depth of fish.

Engine and propelier control

Where the main propulsion machinery is internal com-
bustion or electrical and also where controllable-pitch
propellers are used, complete remote control can be
exercised from the wheelhouse as well as from the
engine room. A single lever can select both engine

Eagine room telegraph

The conventional engine room telegraph has been
developed into indicating telegraphs and control levers
which can be desk-mounted in juxtaposition with other
controls.

Closed circuit television

For stern trawling, closed circuit television, to observe
operations that would otherwise not be visible, may be
considered. Provision can hemadeforimhcotpouﬁm
in any scheme of centralized control.
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TYPICAL LAYOUTS OF CENTRALIZED
CONTROL

Thmmninchuud‘ﬂahumhmchmumpm-
sentatives of the vessels where centralized control wounld
showthomunuvinginoommoﬁonmt,tophmper.

ampendi
® The “middie-distance” and * deep-wa " trawler
© The fish factory trawler with or without stern trawl
facilities
o The figh factory parent ship or other large vessel.

1 1 Al
PORY & STARROARD

:::’nemntroha‘reathnnd,umahothewinchbutwn
log.

For normal control while on passage the information
sources are placed around the main steering position,
The master transmitting gyro compass is used as the
steering repeater. An indicating écho-sounder unit is also
placed where most easily seen when navigating in confined
waters. The radar unit is placed to give maximum
accessibility without in any way interfering with either
of the two steering positions.

AT TAIC CONTROL LN

ENGINE CONTROL LEVER

MANUAL COUNSE WOICATOR

\\ ; CATHODE Rar FiSH LOCATON UNIT

PUSH BUTTON CONTROL
LA_SIABAQARD

Fig. 111. Centralized command control in

in the wheelhouse (abo

ve) and remote control at the

stern trawl position (below) in a fish factory trawler

Fig. 110 shows a centralized layout suitable for a middle-
distance or deep-water trawler with starboard control of
fishing. Although the vessel can remain in automatic
steering, the “push-button” controls at the starboard
wing can over-ride automatic steering and direct the
vessel as necessary.

The ‘ﬂIhmdMnng"reeordcr while not obstructing
direct vision, can be kept under constant .observation
while the ancillary cathode-ray display unit is also
immediately accessible. Engine room telegruphs or

Fish factory trawler

Fig. 111 illustrates a control layout applicable to the
fish factory trawler with stern trawl and the stem control
position. The starboard wing control position is not
required. Provision is made for closed circuit television
display to provide immediate visual information about
operations astern.

A control console for the after position is shown. This
includes push-button steering together with rudder angle
indicator, main engine controls and a cathode-ray display
for examination of fish echoes.
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At both the wheelhouse and stern control positions,
engine room telegraphs could be substituted for the main
engine controls, if required.

Large vessel

Fig. 112 and 113 shows the centralized command concept
for the largest type of vessel, including the fish factory
and mother ship.

Two schemes are shown. Both include a deck-head
mounted, double-faced rudder angle indicator, visible
from anywhere in the wheelhouse or wings of the bridge.
Both also show the reflector type magnetic steering
compass.

engine room is considered more practicable in larger
types of vessel.

This provides an opportunity to emphasize the safety
factors incorporated where auto-electric control is used.
If wiring and, separately, the connection to the main
steering engine is duplicated, it is then possible to have
hand electric control and automatic steering available
through one set of connections with push-button control
via the other set at standby.

Using auto-electric control, change-over to any of the
three methods of steering can be accomplished in
seconds. Further, the complete cycle of change-over is
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