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Introduction

This meeting was held at the Laboratory of R.I,V.0. IJmuiden on
30th June and 1st July. Members of the group and observers present were

Dipl. Ing. W. Karger ~ Institut fiir Fangtechnik = Hamburg, Gerinany
M. Dardignac ~ Institut des Péches ~ La Rochelle,France
Dr. P. Hovart - Proefstation voor Zeevisserij - Oostende, Belgiun
Van Den Broucke - Proefstation voor Zeevisserij - Oostende, Belgium
Hy Frimannsson -~ Fisheries Ass, of Iceland - Reykjavik

A.R, Margetts ~ Fisheries Laboratory ~ . Lowestoft,Un.King-.
J.G. de Wit - Technical Research Dept. - IJmuiden

W. Doucet . -~ FoA.O. - Rome

J«Os Traung - F,A,0, ~ Rome

JeAs Gulland - F.A.0, - Rome

P, Adam - 0.E;CoD. (Fisheries Division) - Paris

Observers:

P,D. Chaplin - Industrial Developm.Unit (WFA)= Hull

H,C, Besangon ~ Technical Research Dept. =~ IJmuiden

E,J. de Boer = Technical Research Dept, - IJmuiden

JoF. de Veen - R.I.V,0,. - = IJmuiden

LeRs v.d. Vlist ~ Institute for Preventive Medicine =- Leiden

The origins of the working group were outlined by the convenor
J.G. de Wit, Though the studies of the relation of vessel characteristics
to catch rates were of rather wide interest to technologists, economists
and others, the group was primarily concerned with the use of fishing
effort data for population studies and the benefit to those studies
of better measures of fishing effort. The general problems involved
were reviewed by the convenor in a document circulated before the
meeting (See Annex).

J.A. Gulland assisted in editing the report.
Fighing time

The fishing effort exerted by a vessel may be considered as the
product of its fishing power, and the fishing time. The choice of the
measure used for fishing time therefore influences the measure of fishing
power, For gears such as the ordinary bottom trawl in which catching is
a continious operation, the best measure of fishing time is the time the

gear is actually operating e.g. the time from blocking up to knocking out.
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For other gears an important element is the time searching for fish and
the gear may only be in operation for a short time after the fish have
been located. This question of searching time is particularly important
for such gears ae purse-seines, but with the increasing use of advanced
acoustic devices is also becoming significant in some trawl fisheries,
especially in mid-water,

In most trawl fisheries the best measure of fishing time is still
however the time the trawl is on the bottom, However, this is not always
available; also for economic and other studies the time of interest is
the time away from port, or on the grounds, If one of these measures of
fishing time is used, then the corresponding measure of fishing power
will be increased by anything which increases the real fishing time per
day at sea or per day on the grounds, e.g, the ability to fish in bad
weather, or increased freezing capacity, giving less time lost while
waiting for earlier ¢atches %o be frozen, The unit of fishing time used
therefore effects the vessel characteristics that are inportant in the
studies, '

Skill of crew

The most important single factor in determining the catch in a
particular trip is the skill of the skipper and his crew. The group saw
no way by which this could be measured, though some preliminary studies
on the skill of fishermen and the tactics usead by skippers were reported
to it. It has generally been assumed that the average gbility remains
constant from year to year., It was noted, however, that the younger
skippers tended to be the best at using new equipment, e.g. sonar,
80 that the full impact of such equipment in increasing fishing power
may occur only after a period during which s new generation of skippers
enter the fishery. Also relatively minor instruments, e.g. for measuring
headline height may enable the poorer skippers to bring their efficiency
up to the average by eliminating errors in rigging the gear,
The group believes that a more careful examination should be made of
possible improvements in average skill, especially when extensive
training programmes have been introduced.

Size of vegsel-

Bigger ships with bigger engines usually catch more fish, Also,
beceuse of this, the ships in meny, if not most, fisheries have
inocreased in size, and have more powerful engines, as well as better .
‘equipment (egho-sounders, eto. ),

Thus the trend in the catch per vessel per unit fishing time is likely
to be at best 3 poor measure of the trend in fish abundance. The hope
of the biologists is that some simple, readily observed measure of
fishing power (and fishing time) can be obtained such that the trend in
catch per unit effort (fishing power multiplied by fishing time) ie the
same a8 the trend in fish ebundance.



-3 -

The group concluded that no such single measure could be determined
from the presently available information, nor was there much optimism that
in the near future one would be determined which would be generally
applicable in all fisheries, and which could be obtained from readily
available vessel characteristics (e.g. did not involve complex measure-
ments at sea),

Most features studied (length, groas tonnage, horse power) usually
gave good ccrrelation with estimated fishing power, but failed in some
situations to describs the changes in fishing power e.g. because only a
fraction of the available horse power is actually used when fishing.

The group therefore believed that separate studies were required for
each @roup of vessels. Further discussion was concerned almost entirely
with trawlers, for which the following divisions were proposed,

stern- or side trawler,

fresh fish; semi-freezer; freczer salting,

bottom trawl; midwater trawl; bottom pair trawl; midwater pair trawl;

beam trawl.

Fishing power of trawlers

The basic factors influencing the fishing power of trawlers are the
size and specification of the trawl net, and the engine power actually
used to tow it. Both these are difficult to measure, particularly without
special observations at sea. After some of the more readily observed
parameters have been examined, further studies have been proposed
as follows,

Dutch studies showved a higher partial correlation with horse power
than with tonnage. Analyses of the Abcrdeen fleet showsd a high correla~
tion with length. (In using length the Group agreed that the best measure
was length overall), Other studies might be made before the 1970 I.C.E,.S.
meeting by Iceland and U.X. It was belicved that Canadian data were also
available (with Mr. J. Proskie) and should be requested.

The results when presented should include confidence limits about
any regression. These regressions should be of fishing power against
(a) length, (b) size (G.,R.T. or cubic number = length x beam x depth,
or length x beam x half beam ~ ) and (c) horse power, The partiai
correlation coefficients should also be calculated if possible,

This presents more difficulties than bottom trawling because the
techniques are still developing, and the real fishing time probably
includes an important element of searching time. Of the countries repre-
sented at the meeting Germany has the biggest midwater fishery, and
Dipl.Ing., Karger was asked to prepare a report 4n the relation of fishing
power in midwater trawling to vessel characteristica for discussion,
I.C.E.S, should also invite Poland, Canada and¢ U,S.S.R, to submit
gimilar reports from their fisheries,

i1



Ce beam trawling'

Belgium and the Netherlands were invited to collaborate in a atudy
on beam trawling., In the first instance thia should deal with fish, and
not with shrimp.

d. pair trawling (bottom)

This might be omitted from present studies, though Spain might be
invited to submit a report on its fisheries, and, through F.A.0, or
otherwise, information could be collected on the pair-trawl fisheries
in the Far East,

e, palr-trawl (midwater)

. " -

Horse power was believed to be very important - two boats are often
used because the power in one boat is insufficient for the very large net,
Other equipment - netsonde, sctive rudder (for good manoeuvrability), and
powerful winch (to maintain net speed when beginning to haul) - were also
mentioned as being important.

Germany, the Netherlands and U.K. (England and Scotland) ‘were invited
to collaborate in further studies,

Driftretting and stationary gillnets on the sea bed were discussed,
In generel the group thought the vessel's influence to be of very little
influence orn the fishing power,

Perha 5 asrme influence might be expected for stationary gillnetting
on the sew 5ed for cod. Mr. Frimannsson (Iceland) shall report on this

peint.

—— e e

——— e ot e e Y e e . Wy 4, e .

d. Darish seine fishery
This fishing method has been discussed under three aspects:
- with an anchor
~ with long ropes _
~ with strong wires and a strong winch (fly dragzing)
For the second and third method the horse power of the engine might
ba expected to have an influence. The group found, however, that therec is

rno rneed to introduce a vesscl factor for this fishing method.

——— e o ——

The group felt that the skipper's and the crew's skill and the equip-
ment are much more important than the vessel characteristics.,

The group decided to leave this item out.

—_—



Other equipment

Modern fishing vesgels have a great variety of advanced and often
expensive equipment -~ Decca navigator, echo-sounders, sonar, etc. - which
undoubtadly improve the real fishing power. No precise figures for this
improvement, or indeed methods for estimating it, are available. Similarly
relatively minor changes in the gear, e.g. adding tickler chains, have
ndded corsideranly to the fishing power, though the effect of some of thesey
changes can be citimated moderately easily by comparative fishing trials,

The ¢roup emprasized the importance of very close contact btetween bioleglsts,
economists, technologists and fishermen, so that the users of fishing ef:i:r+
data will he aware of such developments and can ettempt, at least quelita-

tively, to corrcet for them when analysing the data.

Further work
I previous sections items for further studies have been outlined.
Some eof these vill invelve some time, but the group expects thet the
results will be aveilable for circulation and study before the 1970
I1.C.E,S5.-meeting. About this time - summer 1970 - might therefore be a
suitable time for the group to meet again, if this is desired, to review

these later studies as well as the general work of the group.

30th July, 1369






ANNEX
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Or. trhie rroblems ol cvalunting the varicus charactoristics of <

i

vesseis in terms cf their effect on fishing effort measurchnents

bp

Jefa de Wit (Chief Technical Fisheries Rescarch Depte -
IJmuiden, Netherlands)

1., Introduction

The aim of this paper is to provide a base for the discussions
at the first meeting nf the I.C.E.S. C.Res, 1968/2111 - Working Group
on 30th of June and the 1st of July, 1969 in IJmuiden,

2. Definitinnsg
According to Beverton and Parrish (1954) fishing effort has to
be defined as the product of fishing power and fishing time,

The fishing power of a vessel is defined in relative terms as

the ratio of its catch per unit fishing time or per unit fishing
operation (c.g. per hour's towing, per shot, ete.) to that of a
vessel and gear selected as o standard and fishing on the same
density of fish, Also called: relative fishing power.

The: same authors mentioned still another approach, Instead of
uslng a vessel characteristic as an index of fishing power the other
approach is to determine an individual fishing power factor for each
vessel, or group of similer vessels, in arbitrary units that depend
only on the particulaer ship choscn as standard. They state, however,
that this refinement may cventually prove worthwhile but there is
nothing in the results they have obtained so far to suggest that

gross tonnzge would not be an entirely sctisfactory = and much

simpler - index, provided the smallest vessels are assigned an extra
factor.

Trezchev (1963) gives a definition of fishing intensity of
trawling in which the fishing effort also eppears,

According to this definition thet

"fishing intensity is the relation of catch to fishing «ffort",

i = intcnsity ¢f fishing operations

C = catch

S = prolduct of horizontal and vertical opéning of a trawl
Vv = trawling speed

t = total duration of trawling
(8« v, t)is the fishing cffort and accordingly (8 . v) is the
fishing power,

Purthermore Treschev (1963) states that this definition is not
sufficient from a theoretical point of view, since live objects are

invelved in catching operations, He suggests that trawling intensity
may be ecxpressed as follows:
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i=f (ds gy ksl t)

intensity of fishing operation

density of fish eoncentrations

criterion of the trawl's catchability

sclectivity factor representing the relation between the quantity
of fish escaped and the quantity of fish caught in the trawl

t = duration of trawling

= R

3

Rumark: The first definition of Beverton and Parrish (1954) defines
fiching power in general terms. It can be applied to different
types of vessels and different fishing methods (trawling, gill-
netting, long lining, purse seining, seining, ete.)., The cceond
one of Treschev (1963) is related to trawling exclusively.

The terms fishing e¢ffort and fishing power are very much uscd
in relation to trawling, For this rcason it might be adviszabl-
tc confine thoe discussions to the vessei's influence on the
fishing power for trawiing first for the time being,

pebir ol & N

3, Vegsel's parametirs in usc

Hickling (1946) usecd grou:s tonnage as a vessel's characteristic

when studying the fishing power of Milfordhaven steam trawlors catehing
heke,

Beverton and Holt (1954) used the same characteristic as arn
index of fishing power for English North Sca motor trawlers., They
found that the average fishing power per ton of a motor trawler is
some 40% greater thoan that of a steam trawler.

Gulland (19%6) found that in the case of the English trawler
fleet fishing power is approximately proportional to the gross
tormage of the vessel in the range 150 - 800 gross tons.

Lundbeck {1963) status, howover, that the fishing power in rol:o-
tion to vesscl size (grt) is nnt a simple linear corrulation. The
rice of n fishing power curve is stcepest between 200 and 400 grosu
tons,
He mertions that, generally, the bigger vessels mey be favoured
additinnnlly in propulsive strcngth, other technical, rautical wid
crmmunicatinn equipment, by the nore experienc.-d skipper, & more
skilled crew, etc.

Propulsive strength in torms of horse power is =1iso used <~

expriss tho fishing power of a trawler (Boercma 1950, Beverton end
Holt 1954, Zijlstra and de Veen 1963),

According to Beverton nad Holt (1954) the plot of the fishing
power factor against Brake liors: Power shows & roughly linear ‘trend
but plots scatter widely.

Zijlstra and de Vecn (1963) found 1inear relations betweer
fishing power and horse power, but also that the fishing power of a
motor trawler of m,BHP can be wsaid to he roughly cquivalent to lhet
of a zteam trawler of about 1.3 m.THP,

The third veasel'!s characteristic used is the vessceltl's lens*th.

Plot of the fishing power factor ageinst length gives a non- linear
trend, so that length is a lcss convenient index of fishing power

than gross-tonnage according to Beverton and Holt (1954).
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It is worthwhile to give a closer attention to thuse three

characteristics from n more technicnl point of view,

3.1 Gross tonnego

The origin of tonnage measuremont goes back to tho middle ases
tn define the size of vessels in terms of loading capacity. Threc
differunt lines of thinking ean be discovered for the calculatiorn of
tho volume in history: a Brilish, a French and a Hanseatic, Thin
resulted into quite differcnt tonnage mezsurements of vesscls of th:
same size. Around the beginning of this century the situztion was
rether chaotic. Only in 1939 the Leaguc of Nations issucd
International Regulations for Tonnage Mcasurenunt .of Ships,

In 1947 the Govcrnmcnts of Belgium, Denmark, Finland, Fronce,
Iceland, thc Netherlands, Norway and Sweden resolved to conclude a
convention for a2 uniform system of tocnage measurement of ships
(0slo=convention 1947). These governments considercd that differcnces
in the regulations for Ponnage Measurement of ships and in the: appli-
cation of such regulations may lecd to scrious inconveniencas

consisting in unequal treatment of ships.

Lauter on the Fedcral Republic of Germany, Isrsel end Polend and some
other countries egreed to this convention., Denmark and Sweden on
the other hand withdrew a couple of years ago,

From = personal communication with the Netherlands tonnzgo
autherities it beecame elcar that the United Kingdonm though not being
2 member of the Oslo-convention 1947, follows thc rules of this
convention to a very big cxtent,

In Belgium the Oslo-~Convention 1947 never camu intn
operation.

The latest modificatinn of the calculation rules of this
Convention stems from 1965,

According to the Oslo~convention 1947 the gross tonnnge of =

vessel comprisess:

+ the volume of the space below the tonnage deck

+ thc volume of the space between tonnage deck and upperdeck
+ the volumec of the superstructures

« @xce3ds volumec of hatches,

The upperdeck is the uppermost exposed and complete deck.
The tonn=g: deck is the deek below the upperdeck in vessels with
mere than one comploete deck.

In single deck side trowlors the upperd.ck and the tonnag
d2ck are the samc deek, In slipwny-sterntrawlers the uppoermost
conplete deck over the vorking spazce is the uppcerdeck and the
working deck is the tonnage deck.

For the volume calculation a tonnage-length is used. This
length differs in generzl from longth over all, lcngth between

perpendiculars or length of waterline, The tonnage~breadths for
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the calculation are measured between the innersides of the
frames c.q. the linings thereon. The tonnage~depths for the cal~
culation are measurcd at the centrecline of the vesscel from the top
of the floors or double bottom to the underside of dock,
When calculating the gross tonnege a number of spacug above
the upperdeck are oxempted c.g.
¢ Spucts for machinery other than the propulsive moachinery
o tweendeck spaces for conveyor belts, gutting tebles, machincry for
treatment of the catech and fishing gear repair (in case the vesscl
has u tonnage mark at her sides)

o Navigetion &nd radio speces, galleys, washrooms;

» casings of propulsion machinury spaces;

o wntairballasttanks:

o steres (excluding provision storcs),

The calculation breadths may differ importantly from th-
moulded brcadths in case of deup web-frames or a heavy insulatiorn
(decp freecze holds), The fish hold insulation is excemptcd from
the grosstonnage for a thickness of 3V,

The ealeculation depths diverge so much from the moulded depth that

2 compariscon is nearly impossiblc, Duc to the differences in intornal
contruction and internal arrangcments two hulls with identiecal main
dimcr.sions may show different rross tonnages, Thesc differences nay
te important (abt 5 - 7%).

Exanples
Displaccnont . Figh .
Lpp XxBxDzrxd motr, t Cb Propulsion hold Grt
baskoets

a, Schlcswig
Kicler

i steam
Hownldts- 52 x 8.60 x 5 x 4.4 1080 0,565
work.: 850 IHP 5000 563

1950
M3r:treal

Kiclcr

r o= dicsel
HQW--ldt.; 52 X 8-60 X 4-75 X 402 1136 0,586 1000 BHP 4530 651

worke
1351
be 3Br:merhauven diceel
1961 64 X 11 X Te3/5 X 448 wmee mmnee 2050 ———— 941
Vitingbonk divscl
1961 64 X 11 X 743/5 %X 448 ~oee mmeee 2:;3“ ——— 7]

(Fron C. Boie in Handbuch der Werften 1956
and ?. Strohbusch in Handbuch der Wworften Ix-
1967

The example a, shows two hulls with nearly identical rain
dimcnsions,
The M8rctril has a slightly smaller depth (D) so thaet a smeller grt
should be expected, Duc to the fact that this vessel hes no insulaoted
fish hold the grt is nearly 11% more than that of the Schliswig.
Duc to the smaller depth one could have expected a grt of

51%2 X 568 = ~s540 grt.



/main

-5 -

Therefore the difrerence amounts to 91 grt or 16% compared to the
Schleswig. This is mainly due to the elimination of the fish hold
insulation ~nd a change in the German tonnage rules dus to tno
German agreemcnt to the Oslo-convention (1947) in 1956,

For examplc b, it can be noted that the Bremcrhaven has =
fish hold teo stor: the wholc ontch completely decp frozen,
capacity €04 m3. The Vikingbank en the contrary has o decp
frocoe<hnld of 8% m5 and n hiold to store the fish on ice of 580 33.
It is obvious thut this diffurcnce in ‘nternal construction is
mainly responsiblc for tho differencc in grt of 6%.

Especially when legal obligations are based on a gross
tonnzge limit and when there is a tendency to make vessels of o
certein gross tonnage bigger and bigger builders apply the
neasurzments=rulus in o very sophisticated way. The result is that
the length, bean 2né depth of the vessels increase and that the
€ross tonnagc docs not pass the legal limits,

Exwples of such & process are not only found in coasters
but in fishing vessels as well, Until reeuntly 50 gross tons was
n legal limit for fishing vessclg in one nf the shipping laws of
the Hetherlsnds. The following table indicatcs the stiady length

inercvnac of this category of small trawlers sinee 1946,

yenr of built gross tonnag.: longth (m)

1246 49.68 18,73 100%
1954 49.98 19.02 1034
1958 49491 19.56 104.5%
1960 49.14 20, 3€ 108, 5%
1960 49,82 20,40 108.5%
1966 49.49 21.35 1149%

During the samc period the supcrstructure incrcased from a
small wheclhousc to a deckhousc contributing in 1966 morc to the
grosc tonnasg: than in 1946, Also for this rcason the iner.ase in
length is the more remarkable,

Az said, duc to the possibilities to use the calculation
rules more or less intelligently it is possible to create different
€ross tonnege velues for vesscls having the same/ﬁimensions. Theugh
this may not hurt very much if the gross tonnage is used for the
account of harbour duties, cte, its value is some what doubtful for
use ne a fishing power peramcter,

It seems that even the shipping suthorities are not quite
happy with tne exicting system. During May 1969 the IMCO orgenizes
% biy confurencc on tonnage measuremont, Proposals arc subnitt.d
to review the neasurement-system and to replace it cither by

displacement (or weight) of the vessel or by a simple moasurcrent
of all eloscd spaces,
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The latter Neasurement was proposed to be donc according to mouldcd
dimensions to measure real volumas in this way. Keeping nlso in mingd
that the tonnage measurement-systom was subjecct to alternstions -
this has occurrcd a couple of times sinca 1939 « &nd also taking
into consideration the pPossibility of a mayor changc in future the
best thing onc can say about gross tonnago as a fishing power
charcctoristic ims it is a rather flexible and uncertain yard-stick,

3s2.Horse powcr

As muntioned before another rarameter to establish the fishing
power of a vessel is horsec Power,

When comparing the catech/grt correlation of British stoam
irawlers and motor trawlers it was found that one-ton-(gross)=hour
fished by a digsel trawler is cquivalent to about 1.4 ton—(grcss)-hours
fished by a steam trawlcr, A probable explanation for this pPhenomenon
could perhaps be found in a comparison of steam trawlers and
dicsel trawlors,
3ut on/assumption that steam and dicsel trawlors in the fifties
had tbout the same engine output and about the same fish hold
cnpacity the engine room of 2 divseltrawler was smallcr than th.
¢ngine plus bheilor roon of n stoenm trawler. In other words duc to
extre longth of the machinery of stean trawlers the gross tonnnge
of this type must havc been bigger than that of a dicscl trawlor
with the same fish hold capacity,

Zijlstre and de Veen (1963) give figurcs on the Dutch
fishing fluot,

Grt Grt
range averange rango averagc
stean trawlers 250 - 550 365 450 -~ 80C IHP 625 IHP
dicsel trawlers 120 - 400 221 150 - 900 BHP 450 BHP

To have a basis for comparison IHEP's and BEP's the output
has to be reduced to the number of horsc powers delivered to the
Propellcr or DHP,

To arrive at DHP from IHP or BHP the following relationship
is applicablos

DHP = abt 0.8 IHP (reciprocating steam engines)

DHP = abt 0,97 BHP (direct dicsel drive)

DHP = abt 0,94 BHP (gearcd diescl drive)

range Crt average range THP average
stean trawlers 250 =~ 550 365 (100%) 360 - 640 500 (100%)
diescl trawlers 120 - 400 221 ( 60%) 141 - 850 423 ( 854)

If & linearity is assumcd for the grt/DHP ratio of diecscl

travlers the average grt for a 500 DHP will be 2%% 221 = 261 grt,
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When this figure is taken ns 100% the average grt of steam trawlers
of 365 becomes 140%. In other wordst on the basis of equal propulsive
power (DHP) (generally speaking) the gross tonnage of a steam trawler
is about 1,4 timcsg the groas tonnage of a motor trawler,

These figures from the Duteh fishing flect agreed ‘well with
the findings nbout the British flcct, as montioneq in the ‘beginning
of par 3.2, at that time. The gencral assumption must be that therc
is a2 well defined rotio between DHP and GRT,

_ 2ijlstra and de Veon (1963) found the following relationship:
the fishing power of a Dutch diesel trawlcr of m,BHP can be gaid
to be roughly equivalent with the fishing power of g Dutch steam
trawler of ~bout 1.3 m,IHP,

When agein BHP and IHpP are realted to DHP the relation becones
MmeDHP (divsel) equivalent to 1.3-3-:%55 m,DHEP or 1.09 m,DHP,

From the Dutch figurcs it is clear that for the sam¢ nunbor
of DHP 1 ztcanm trawler ig bigger than a motor trawler., For this reson
8 steam travlcr requires some nore output to propel the vesscl gt the
fanc spocd as a motor trawlcr gvnerally 8pcaking, This closcs the
&ap betwecen

' meDHP (dicsel) and 1,09 m.DHP (steam)
still further,
These considerations might lead to the conclusion that 1t ages
Lot mare g much difference when either gross tonnage or norse
pober arc used as fishing power ynrd sticks jif evurybody uscs
thé 82 horss power i,s. the horse power dclivered to the
Propeller (DHP),

Some other problems, howcver, inhibit the usc of horsc power,
e.é. BHP, Traung (1957) points out that therc are different néethods
to define the rating of BHP rendering very difforent resulta, Or in
other words the one BHP is not the same as the other BHP, This nakes
this acagure equally flexible and uncertain as was statcd before
about the gross tonnage,

The horse Power picturc was furthepr troubled when a courle
ol years ago a nunber of big trawlers was built with more
enphasize on spe=d,

Fairtry, built 1954, T = 0.8 flpp = 746 m (242') )
Weser, built 1965, =t . 1,04 L_=~70.2n (230°')
V' PP

For the speed inerease from 12.5 kn (Fairtry) to 15.7 (Weser)
the engine nutput had to be raised from 1900 SHP to 3000 SHP,

In the beginning of this period thoe high number of HP 'wag
only used for higher free=running Epeed, Nowadays,_whan usirz
a Midwater trawl the &ap between HP ror.rishing and HP for rurining
frec vucomes narrower, '



« 3 Length
The third factor mentioned by Beverton and Holt (1954) is the

vessel's length. Though a use of this factor could not be found in
litcrature some remarks can be made on ite First of 2ll what is the
length of 2 vessel?

Length over all: This length is the easicst to deternin: and is given in

I‘on

the tonnage certificnte. It is deubtful whetho » it
represents a vesscl's characteristic meaningful. 4
raking stem contributes sometimes to the LOA
but nothing whatsoever to the fishing power,

ldentification
Langth ' ¢ Mcasurced from the aftside of the sternpost to
foremost point of the stem. This length ia 2lso
given in the tonnage certificate.
Length between
perpcrdiculars: Measured from aftside of sternpost to foreside
LPP of stem on the construction waterline, The
construction waterline is in reality dirficult
to determine on fishing vesscls., The loading
conditions vary. Sometines this waterline is
taken at 0.85 Do In this case it is more
spceifically definwd, but still difficult to
usc in practice,
Length of water-
line ¢ Uscd to calenlatc the displacement more eccurste.,
LWL Mostly used for tanktesting,
As a conmpromisec LPP could be uscd as is mostly done in naval
architecturc. But whichuver a lcngth is chosen it must be clear that

everybody uses the same length.

4, Other factors governing fishing power

According to a paper by FAO, Parrish and Keir (1959) the
possible factors might bu groupced in the following categorics:

1. Vesscl characteristics

2. Guar characteristics

3« ‘Crew chardcteristics (c.g. numbcr, skill in operating

gear, etc,).

The authors further state: "In practice the vorious factors
in either the same or differcent categorics, will not vary
independently. For example, size and power of vesscl and typu or sizc
of gear often vary together., In such instances, the fishing power
night be expressed in terms of that factor which is most casily
measured”,

As shown before the vessel characteristics "most easily measuregd”
Cefs Lross tonnage, BHP or IHP are very often not standardized

and surficiently rcliable ucasure.
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Traung (1957) corrcetly states: "When trawling, there is a
" balance betwucn thethrust developed by the cngine and the
resistance of tho hull, due to the weather (watcr, wind, waves) and
because of the trawl gear. If the resistance of any of thesce factors
chang:s, a new balance is obtained at another speed, This spoad
deturmines to o great oxtent the screening capacity of thc net nnd
thereby the fishing power.

Thrust ulone is not sufficiuvnt 2s a paremeter for plotting the
fishing power. In order to have the work defincd, speed must be
introducad. Bocrena (19%7) found differcnces in catches of flat
fish at different average towing speeds of 2,8 and 3 kn.

In this connection Treschev's (1963) approach ney be
C

5.v.

(S) and th. speed (v) are usecd.

recalled: i = T * In this expression the "gapo" of the net

For a bottom trawl thc "gnpe" is not so difficult to catimate
if the foot rope length in known. Bridles, however, will have an
inproving offcect in many cases. A correction factor should be applied
based on bridle length and or otter board spread, Most types of
botton trawls have an optimum speed. Increases or decrcases fron this
optinum result in a decrease of the "gape" and consequently of the
catch, .
Thercfore, to a net of a known "gape" an optimum speced of the nut
over the bottom can perhaps be nttached.

The "gape" of midwater trawls and the otterboard spread in
rclation to the bridle length can nlso be cstimeted to a rather
high dugrec of accuracy. The gpeed of a nidwater trawl varies botwoeen
certain limits, '

The most difficult of the threc characteristics as mentioncd
by FAQ, Parrish and Keir (1959) arc the erow charect.ristics, It
will Lo vory difficult, if rot impogsible, to measurc tho skill of
skipper and crew. Nevertheless, it is folt that these char-ctecistics
contribute very much, if not most, to th. relative fishing power

of the unit consisting of ship, gcar and crew.

‘5g Itums to bo discussed
As Genernl discussion of this pRpLxr
B. Trawling

1. Veoscl choracteristics

a1« Eross tonnszgo

b, displacument

c. lungth

d. horsc power (BHP, IHP, SHP)
¢s propeller thrust

f. othcers
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2. Gear charscteristics

e
[
C.
d.
e
f.

Ee

"gape" of net

speed of net

cetchability of net (netlength, netforn, weterflow)
bridle length

otterboard spread

number of tickler cheinsc and their weight

others

3+ Crcew charncteristics

3]
L

b.
Ce
d.

number of crew
skill of skipper
8kill of crew
remuneration systenm
subsidics or grants
motivation

others

4., Electronic cguipment, radio, cte.

Re
b.
Ce
d.
Ca
f.
8.
h,
i.

Je

echosounders

sonar

netsounder

radqar

radiotelephony ) L .
wircless operator yes or no

tvlegraphy

deecea/loran

decea track-plotter

air reconnaissance

othors

Gilinctting

Scining

Lin: fishing

Purs. scining

OQther fishing mothods

Dusirenbility and possibilitics to design a morc conplex tut

mor. reliable yard stick to measure relative fishing powur

Further studies nceded and offurs o und.rtakc these studies

MAY, 1269
(Revised July, 1969)
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