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' .. , 
:,·:AGENDA 

Presentation of papers , 
,~ , . 

20 1 Experimental shrimp sort,~ng trawl project (pt-eliminary 
repbrt 1976). " 

2.2 An automatic feeding system for the rotary shrimp sieve. 

2.3 The np.ture of trawl-net drag.,,··,· 
• ,._ ,,:.', ""1_" .,' , .' 

,,2.4 M9de~ t~~ts with 9tter ~oards of new design. 

2.5 "Wind tunnei'tests 9n otter boards • 
. ' , 

2.6 Calcul des differences longueurs dans un chalut a 
cordes. 

'., ~. 

2.7~~~iew of the Netherlands' Investigations ihto.~ipele
gic rope trawl. 

2.8 Further experiments with sorting panels ~1'~ ~p":ralrll'l:. tE<:twls. 

2.9 Sele6tivity experiments with topside chaf~rs and'found 
straps. ' .. 

2.10 Model testing of fishing vessels in open waters. 

2.11 Performance trials on a Scottish purse seiner. 

2.12 Expedition to the Antarctic 1975/76 by the Federal 
Republic of Germany. 

2.13 Shrimp midwater trawl development 1976, Gulf of 
St~ Lawrence 0 

~ROGRESS ~EPORT - Agenda item 1 

Objective of the progress report is to inform the participants 
about recently started and planned activities by member countries 
in the fields of gear technology and vessel development. 

BELGIUM 

Further experiments with a semi-pelagic net on the west 
coast of Ireland. 
Catching experiments of sole (Solea solea) and shrimps 
(Crangon crangon) using electric stimulation. 
FUrther experiments to catch round fish species with a 
beam trawl having an increased vertical netopening. 
Testing different types of gill nets for catching round 
fish species and soleo 
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CANADA 
., ", '.. ',-i "" ... 

Activi.ties of i.nterest are baE/ed 'inSt. J~h~~s ~',Ne~i~undland 
Halifax, St. Andrews, Quebec and.Van()ouverO .,. . 
.- Shx:imp .. beam, otter and separat,q,r trawls are beinginY,~stigated 

on both .coasts to reduce the py-catch ofsmeJ,t.·and juvenile 
r~diish and to extend the fishe~ies. A variable-dept sonar 

o 

is being .dey~loped for shrimp detection.. _ 
Aco1Jsticim~~h0d.:s "for fishery resoUrce inVentory are being 
develope,g ji9in~+.y in Halifax, St. John's C).nd· Sto Andrews and 
technologicalwQrk on complementary trawl sampling techniques 
is beingj.n:L-tiat,ed in St. Andrews. . . ' .. 
Purse- ;:,A:rc')jm-:;, s.t'ern-, and Scottish-seine and ~et gill-net 
techniques are being developed for the smaller, inslwre 
vesself?;:i:~:Ne,wfoundland, both for pelagic and -demersal species, 
to, incr,-ease ,the versa ti1i ty 'and viability of the. 10c,a1 indus-
tries~'" , 
A system for using net slings to land fish trominsho~e, 
dec~~d vessels has been developed in Newfoundland to improve 
f;i.sh.,quality and reduce. the time and effort .at dock-side. 
Tri,ais 1tJi th round, cambered, trawl doors in the 1?ac;;:i.;fic are 
very promising, showing good handling characteristics and 

, . spreading for~e. Modifications to elongate the doors vertically 
will, be, tried this. .year. 

FRANCE 
, Continuation of development work on a four-panel semi-pelagic 
trawl which.was tested when fishing both on and off the bottom. 
Experimental fishing for shril'l\Ps (Pandalus bo'realis)in the 

-. ,Greenl'and area with a high-headline trawl on board a large 
commerc:i.a~L'itrawlero '" 
Pa,rticipa"t;i.o.nin a cruisewi th a Russian research VElssel; 
object;i,x.~.,pif the cruise was to test different types of bottom, 
mi.dwate!f{:JB:!l-,d semi-pelagic . trawls •. 

: Pa;i.r ,trc9.-w,ling experimentswi th two 40.0. h.p. inshore vessels 
fisliing,)fp;r' .. ?prat, mackerel and sardine using a· net wi,th very 
l~rge ll1e~p.e.s (16 metre stretche,d) in the. front part of the net 0 

Research into the influence of the length of the .codend on 
t;he s:elec,ti vi ty when fishing., fqr. hake. ',,[. 
Continue,d: research into the si,nking speed of tuna: ,purse
seineso:P:u:r:.:i.ng tests with ,a 149,me.tre deep (stretched) purse
seine- :ar4epth of 90. metres· wasi'r~ached with an average 
,sinking' Elpeed of 11 m/min. 

, 
FEDERAL REPUBLIC OF GERMANY 

In :clo:;>.e:coqperation wi thtlle deep-sea and coastal, fisheries 
the work;,py:.,~he Insti tut f~r Fangtechnik to -i<ll1prove rope 
tra~ls w:~~; co,ntinued. A sui table method, was found to calculate 
,the ,c,onstruytionof the rope; sectionEl of such trawls. ' . 
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Rather prqbl~mat~c, however, was the selection of the most 
appropriate rope- mi:i.tC;rial and the construction of the ropes. 

, ,By numerous field expe:riments some possibilities for t'li~ , 
" ,- r - r ':s:blut±ono'f tne13e p!rcibleuls could be found. This iso'fspecial 

importance; 'becauserbpetrawls are more and morefreqtiently 
us&d in the Ge~manfi~h~iie~. ' 
During the rope trawl trials also a trawl equipped with 
large ~eshes (1600 mm) :instea~ of ropes i~ the fore~riet was 
tested. Although the towing resistance of the two trawl 
versions did not differ much, the rope trawl proved to be 
more ,suitable, because on an average the catches were much 
bigger. Furthermore, 'the large-meshed trawl could not ,so 
easily be handled and repaired. 
Investigations were carried out in order to improve different 
types of otterboards. For this purpose, tests were made by 
means of wind-tunnel tests, model tests (scale 1 : 4) and 
field experiments with doors of normal sizeo Especially 
several constructional details of the spherical otterboards 
could be improved.' This type of otterboard was shown to be 
suitable both for midwater trawling and bottom trawling 
under difficult conditions. 
In 1976 the model experiments in scale 1, : 4 were conducted 
for the first time in the area of Bornholmo Comp'ared lIJi th 
the western part of the Baltic, where these experiments 
have been performed since 1964, in this area the underwater 
visibili ty was much better. Besides, jelly-fish whic,h mqY -,--:::., 
hamper such trials to a large extent are not as 'apundant-
as in the western Baltic. The results of thEme Erxpe,rirnents 
are summarized iri two films. - ,c,' 

In cooperation with captains of the deep-sea fishing fieet 
further model tests were carried out in the flum~ ~arik at 
Hull. During these tests the effects of changes in thi~' ': 
rigging of different trawls have been demonstrated~ ·ThE.fi 
well-known disadvantage of such experiments with models' in 
scale 1 : 10 to 1 : 30 is that the results of measurements 
are not fully applicable to trawls of normal size. 
Calculations were made of the dynamic load of trawls under 
different conditions. 
In order to facilitate the SUbstitution of gear suitable 
for catching different species, the principle of "unit" 
construction was applied in the design of trawls. 
Experiments with electrified beamtrawls for catching 
flatfish were continued in the German Bight. As in 1975, 
one of the trawls of the double-rigged beam trawler was 
electrified. From this gear all tickler chains except 
one were removed to reduce the weight . ,of.- the gear. 
The 'average 1I1eight of the soles caught 'by the electrified 
trawl was about 45% higher than the soles caught in the 
conventional' iigged (heavy) gear. Meanwhile, the length 
and amplitude [of pulses most sui table for the capture of 
soles are almost sufficiently known, so that in the near 
future this method might be introduced into the commercial 
fisheries. 
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First attemps made to collect selectivity data fo~ Icelandic 
sai the by means of 8. 180 ft bottom trawl, failed due to the 
fact that at the tithe of" the experiments (Sept/OcL' 1976) 
only: large, fishes could> be caught, Hhich liare outside of 
the selection range of the 155 mm (polyamide) codend used 
in these, trials. HOHever, there is some indication that the 
selection factor for saithe may be approximately 3.9. 
The experiments will be repeated in May 1977. ' 
Also in Sept/Oct. 1976 the problem ofm~shed fish in the, 
Icelandic redfish fishery Has studied. It was found that, 
under the present condition~, the com~ercial fisherj will 
not be handicapped by a large number of redfishentangled 
in the codend meshes. On an average, the amount'offish 
meshed by the 135 ~m codend (enforced by Icelandic'reg~
lations for catching redfish) , did not eXOeed 0.5% of'the 
total redfish catch (codend plus cover catch in numbere)~ 
This favourable situation, hovrever, may change completely, 
when relatively large-sized redfish of more than; 40 cm iri 
length should become more abundant in the Icelandic red
fish sto,cks. 
As to fish behaviour in relation to fishing gear, the 
investigations concentrated upon blue \Ihi ting. ,Gaps in the 
knowledge of seasonal differences in the behaviou~ of 
this species could be fill~d. , 

li'requently it has ,been ob'servedthat the elasticity of 
midvmter trawl netting yarns is decreasing i'!i th increasing 
duration, of trawling. The -reasons for this phenomenon' are 
u~knQwn~ Tests were made to 'find out the causes, but' 
definite: results are not y~t available. 
In the field of freshwater fisheries, some effort was 
spent to ,introduce trB1:11s as a means to rationalizetp.e 
exploitaUon of fish ,stocks especially in lake'solif " 
addition,"the Institut f~r Fan~technikpartibi~~t~~~ 
successfully in the prosecution of the EIFAO;;'Itlt~rcalibration-
Exercise in Finland., ,:,', : : ' 
Much attention iJaS paid to make full use ofL'the'dafa 
collected during the German Antarctic Exped1tiion 1975/76. 
Now the Institut f~r Fangtechnik is involved in the 
preparation for the second cruise which will take place 
in the Antarctic season 1977/78. The experience gained 
~.h;tring tlte first cruise i·fill be u tilized for-'f'urth~r 
'~~PFovemept of ,tho~e krill trawls and echo0~6urldef~~ 
which proved most suitable under Antarctic'conditioris • 

. --I"; 

NETHERLANDS 
The technical performance data of a 2700 h~~~'freezer stern 
trav/ler collected ,durhigithe 1975 herring se'asonin"the 
Hebrides area vlere analyS:ed. 

" , " 
:. J : ~' 
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Experiments with a rope trawl derived from a 436 x 40 cm 
meshes (stretched) ciroumference midwater trawl were . 
continued. Much attention 'vTaS paid to the geometry and the 
behaviour' of the rope trmvl in comparison with the "meshed" 
trawl. In an effort to obtain a bigger net opening the 
design of· the rope part of the trawl was chang~d. However~ 

.the results with these modified versions of the rope trawl 
were very disappointing. It vlasnoticed that compared vlith the 

original midwater trawl the rope trawl was under the same 
conditions at a far deeper position in relation to the Suber
krub-doors. Efforts were made to decr~asethis distance 
b~tween trawl and doors by only replacing the meshed webbing 
of the lower and side panels of the original midwater trawl 
by ropes (paper 2.7). 
The vlork in the field of electric fishing remained directed 
to improve the selectivity when catching flatfish, eel and 
shrimp. Comparative fishing trials \·lere carried out t'fi th a 
double-rigged beam trawler fishing for flatfish (sole and 
plaice) using electric stimulation. 
The development of an automatic feeding system for the 
rotating shrimp grader was finalized. The catch is dumped 
in tanks filled with seawater. A conveyor belt trahsports 
the fish and shrimps gradually from the tanks to the 
rotating sieve. DUring this transport the crew can collect 
the consumption sized fishes from the belt. Inside the 
rotating drums of the grader fish and shrimps are protected 
against damage by running and spraying seawater, so the 
discard pass overboard after having been out of the sea
t'later for only a very short time Q Moreover, this equipment 
has the added advantage that the labour is considerably 
reduced (paper 2.2). 
Research into the hydraulic dredging of mussels has 
continued. In order to minimize disturbance of the seabed 
and to limit the contamination of the muss~ls with s~nd 
and silt the· suction head is improved. Hydraulic transport 
has been investigated when dumping mussels and mussel 
seed on the culture area. It is noticed that damage to the 
mussels and mussel seed has considerably reduced. 

Norw~ 
• The basic studies on long lining were continued. In parti

cular the influence of hook shape and distance of the hooks 
was investigated. 
SeJ.ecti vi ty experiments vJere carried out t'li th a mono
filament long line. 
On board an inshore vessel a mechanized gear handling 
system was tested. 
Field tests 1/1i th an hydraulic operated gill net drum were 
carried out 0 The gill net tl/as fitted Hi th a nev! type of 
float line suitable for this type of operation. Encouraging 
results were reported. 
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Commercial trials with deepsea traps sholtled disappointing 
:resultso '.;.;,' .':.. ":~"'~',' .. 
A,.75 ft vessel 1:/asfitted out,for Scottis~seining in the 
North Sea. . . 
Selectivity experiments with topside chafers and round straps 
in the Barents Sea (paper 2.9)0 
Experiments 1t1i th sorting panels in praltTll trawls (paper 208) 0 

Very promising results were achieved fishing for blue Itlhi ting 
with a trawl constructed of large meshed webbing in th~ 
front panels. 
Little progress was made in the development of the integrated 
tra,\,ll instrumentation system. 
Development of a mechanized gear handling system for inshore 
purse-seining operations. 
~ design was made of a purse-seine for catching saitbe ~ith 
hexagonal shaped meshes •. 
A 85 "f,tvessel for automatic long-line operations was 'designed. 
With aCQJTlplement of 10 persons this vessel can: shoot a,nd haul 
24.0QQhooks per day. , ', ,,'" . 
A 70 ftcombination trawler/purse-seiner \o1aS qeSigned .. 
The ~~sistance data of fishing vessels colleci~i byF.A.O. 
werere .. analysed because no\"adays beamier ves,sels are requi
red for reasons of automation and mechanization of gear 
handling and fish processing operations. 

Sweden 
For information, the resear~h and development in the fields of 
fishing ve~sels ~nd gears in Sweden is carried out by t4e Division 
of Ship Hydromechanics, ChalmersUniversity of Techno16gy, GBteburg. 

On board the F.R.V.·IlArgos" gear performance data of a mid
water trawl "lere collected.;" ~be influence of warp.;l~:fngth, 
speed, bridle length and ,connection point of warps to the 
doOrs' on warp tension, spread and angles of attack, heel and 
tilt.'of,the doors was investigated •. In addi tionto the' 
measurements a short film of the behaviour of the doors was 

·f made.by divel?sj operating from a towed pody. ;, .. 
A commercial trawler engaged in, twp-boat midwater trawling 
operations \~as,ifi;tted out'\Tith a"Kort nozzle. The f'Uel 
consumption was measured:\'Jben steaming, f,isl'l=!-n.g al}.d in the 
bollard condi'tdou! Pefore'<<:l.ndj1.ls.tR'-:t;ter the ,no~zle 1tras fitted. 

·When'fishing;vlith,the;dlJ.9ted,prqpeller a f'Uel saving of 
20 percent'; '\'Il;as".it.ecorQ.ed. ,'., , " 
In .addition the'l n.oise:.dl:e.nepate.d "by Jl1e propeller before 
and after fitt.ing. o,f, the,>, lCpJ;'t noz'zlevJas meastJ,red both in 
the ,living:, quarters and' on theseabed. The nozzle' reduced 
thehoi,sB.i on the seabed,. considerably. 
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UNITED.KINGDOM {SCOTLAND) 
The Marine Laberatery feur panel bettem trawl gear is being 
ij:sed by an increasing number ef commercial fishing vessels. 
A large versien ef the gear was develeped, suitable fer 
vess(¥ls areund 1200 h.p., to. extend the vessel range (200-
800 h.p.) which 1!TaS cevered by earlier versiens ef the gear • 
. Fish catching rates with these trawls appear frem cemmercial 
fishing experience to. be rather better than those using 
traditienal two panel trawls, but another advantage is the 
reduced risk of damage to. the feur panel gear 1!!hen it is 
fished en hard greund and this feature is regarded by 
skippers as being most impertant~ 
On 'pelagic trawling, the "delagic" tra\,!l (a pelagic type 
gear \1hich may be fished with the net in ground centact 
witheut any~hange of etterbeards or rigging) has been used 
beth as a single beat and pair trawl frem cemmercial vessels 
fishing fer white fish, but with very limited success se 
far and the.develepment of this gear is continuing. 
A new preject began this year, to develep a semi-pelagic 
trawl specially fer use in the blue whiting fishery. 
The censtructienof such a net has to be particularly 
streng en account of the very high catch rates of blue 
whiting \vhich can be experienced... . 
A pretetype set ef Iilark 2 rotor boards (which incerperate 
a spinning reter to. contrel the herizental pesitien ef a 
pelagic net) has been censtructed, but it has net been 
pessible to. preceed \,Ji th sea geing trials because ef 
centinuing preblems with the research vessel "Scetia". 
Wind tunnel tests have been carried eut en Suberkrub 
and Japanese type etterboards to. measure the fluid forces 
at varieus speeds and angles ef attack and tilt. The aim 
ef this werk has been to. previde cemprehensive data en 
the perfermance ef etterbeards for the develepment ef a 
three-dimensienal cemputer medel ef the cemplete trawl 
which will predict the engineering perfermance of full 
scale gears 0 

Models of the delagic and feur panel trawl gears have been 
.used in the White Fish Authority fiume tank to. decide on 
the mest suitable rigging and tailering ef the nets 
prier to. full scale tests at sea. 
~he mechanics and fish behavieur aspects ef line fishing 
techniques are being investigated to. determine the catching 
pewer ef the different baits, and also. the efficiency and 
selectivity ef various heok designs. Se far an artificial 
bait has not been found to. better the natural baits such 
as squid and mussel which hE).ve ahJays .been used in cemmer
cial line fishing, but the research is continuing with 
this aim in mind. 
The development of electrical fishing systems has centinued 
with the main emphasis being en the study ef fish and shell
fish reactions to. varieus types of electrical stimulus. 
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:UNITED KINGDOlVI (White -·Fish Authority) 

" 

Following the catching experiments of blue whiting the main 
emphasis is now directed to the processing" In order to 
supply a processing plant in StornO\ifay three vessels are 
charterEH.i~11his plant will process the blue v/hi ting into 
single skinless and boneless fillets" 
For the' s'e-c'ond year tests have been carried out vii th Japa
nese jigging equipment for catching squid" Supplementary 
to trips to the Rockall Bank area, two voyages to fishing 
grounds in the Moray Firth took place" It is the intention 
to extend the experiments to the English Channel area" 
A large part of the fishing gear acti vi ties "TaS devoted to 
instruction in fishing gear and methods" Among others 8 trips 
vlere made to give instruction into midvJater trawling opera
tions" 
Because of the interest showed by skippers of low :po1tTered 
vessels in bottom pair trawling instruction in this fishing 
ope~ation was given" 
Asscie;tance \'laS given to the Marine Laboratory to introduce 
the recent developed four· seam trawl in the fishing. industry" 
For instruction purposes in the flume tank a full-range of 
gear models were designed and constructedo 
A basic study was carried out to check the stability of 
excisting fishing vesselso 
In order to correlate trawl model with full scalete~ts 
data sheets were preparedo 
To enable skip~~rs to select fishing gears for a specific 
vessel trawl gear data sheets were establi~hed" 

UoS~$~Ro 
Research into the selectivity of trawl cod-ends" 
Deepsea trm,rling experiments at a depth of 1000 metres 0 ' 

Research into the influence of electrical currents and 
noise on the behaviour of fish" 
Development of an electric generator to supply power to 
electrified gears of small tra\iflers" 
Experiments on selec ti vi ty of bottom tra1trls i-ihen fishing 
for flounder in the Baltic Sea" 

F.A"Oo 
1" Fishing methods and gear (Field activities) 

Burundi (Lake Tanganyika): introduction of small scale 
purse seine,. catamar'an operated, with light attraction, 
in the Dagaa fishe-ry" 
Tanzania (Lake Tanganyika):: introduction of small scale 
purse seine, 1tl1th light attraction,operated from Et, modified 
local boat (tlWater taxill)o 
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Introduction of liftnet, .Viphlight .attr.actiori~_:catamaran . 
operatedo. 
Senegal:· testing of ne\I/ types of inshore vessels, using 
improved gear, for upgrading the ca.noe fishery. 
Nep.9.1: comp.9.rative fishing experiinents with gillnets with 
different construction .9.ud v.9.rious mesh sizes. 
Algeria: compar.9.tive fishing experiments between the Mediter
ranean tr..9.ditional bottom trawl and an improved design of 

. tra\'il (high opening type). 
Introduction and ad.9.ptation of an improved coastal bO.9.t, 
equipped with a mechanical het hauler, using more efficient 
trammel nets and gillnetso 
Malta: comparative fishing experiments on board a 35 m-
700 hopo stern trawler with three different bottom trawls: 
traditional Mediterranean, high opening with l.9.rge ~eshes, 
high opening with small mesheso 
Yemen Arab Republic: introduction and preliminary testing 
of small scale shrimp trawls for sambouks (20-30h.p.) 0 

Exploratory fishing on board a 15 m - 180 h.p~boatconducted 
with high opening bottom trawl (long-wing type), and shrimp 
trawl (Icelandic and Gulf of Mexico types). 

2. Fishing vessels (Field.9.ctivities) 
Senegal: introduction and testing of new types of inshore 
fishing vesselS in FRP and woodo 
Tunesia: design, construction and demonstration of prototype 
coastal fishing vessels in ferro-cement plus instruction in 
building techniques in this material. 
West Africa Region: design and testing of extreme shallow 
draft fishing vessels for shallow-water conditions worldwideo 
Nepal: construction of simple wooden fishing boats for. inland 
fisheries, together with the training of boatbuilde~s. 
Sudan: construction of simple wooden fishing boats' and trai
ning of boatbuilders. 
Zambia: design, construction and testing of prototype FRP 
£ishing boats as canoe replacementso 

3. Promotion of fishing technology servi~es - -
Several missions have been made to' visit fishery insti~~tions in 
developing countries (eogo Algeria, Morocco, Tunesia, Senegal, 
Ivory Coast, Uruguay)in connection with the planning, establish-'

T 

ment and initial operation of fishing technology services/unit.s~·~ 
Preliminary guidelines have been prepared to assi~t the institutions 
in the organization and selection of the adequate ~taff~ fa6ilities 
and eqUipment, as well as in the preparation of theinit±al pro
gramme of work of these services (see separa.t~notes)o Mor~ 
detailed guidelines, based in particular on the identification 
Qf the specific conditions and needs of the country, will soon 
be prepared for publication in the FoAoO. Fishing Manuals serieso 
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4. Training course in fishing technology 
To cope with the growing need for fishing technology service~~ 
in p~rticular in developing countries, there is an urgent need 
for th.e-training or upgrading of the personnel concerned, in 
applied fishing technology and related aspects in accordance 
with the local conditions and requirements. 
Several courses for providing comprehensive training in fishing 
technology are therefore planned for the near future, in parti
cular one at the ISTPM in Nantes for French speaking countries, 
one in Dakar for the CECAF member countries (French or English 
speaking) and one in Cochin for the rOFC member countries (Eng
lish speaking). 
Depending on the general technical competence of the countries 
involved, these courses will be organized at various levels, 
classified basically in two different types of course: 
(1) introductory type, and (2) upgrading type •. -The latter type 
will probably be of interest not only to developing countries, 
but also to most developed countries when considering the gene~ 
ral lack of institutions especially devoted to training in fishing 
technology. 

5. Cooperation/Partnership between fishing technology services. 
When establishing or upgrading a fishing technology service in 
a developing country, it is considered essential that contacts 
(e.go_~n th~ o~casion ~f fellowship)shoul~ take place with 
already (existing institutes specialized in f~shin~technology, 
at an early stage, in particular, so that this service will 
receive the necessary technical baC:kstopping during initial 
operation. FUrther on this cooperation will run both ways and 
will even become a kind of partnership, involving regular 
exchange of information and publication, joint programme of 
work, etc. 
In order to facilitate these contacts, FoAoOo envisages the 
preparation of a complete list of experienced.fishing techno
logists of the various FoAoO. official languages (English, 
French, Spanish), in developed countries. Moreover, under the 
regular programme of FoAoO., a programme of visits for technical 
consultancy related with the organization and operation of 
fishing technology services in developing countries has been 
initiated. 

60 Publications. 
List of pUblications relating to fishing vessels and gear issued 
in 1976-77: 

Fishing \,/i th 
Fishing boat 
Fishing boat 

light (FoAoOo Fishing Manual}
designs: 1o~ French and 
designs: 20' Spanish versions 

(FoA.Oo Fisheries 
technical paper) 
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PRESENTATION OF PJlP_ERS. 

Experimental shrimp sorting trall!l project (preliminary 
report 1976) by Go Brothers and E. Way 
(rapporteur: G. Brothers). 

An automatic feeding system for the rotary shrimp sieve 
by Aa Verbaan 
(rapporteur: A. Verbaan). 

The nature of trawl-net drag by P.J.G. Carrothers 
(rapporteur: P.J.Go Carrothers). 

Model tests uith otter boards of net! design by L. Karlsen 
(rapporteur: L. Karlsen). 

Wind tunnel tests on otterboards by RoS.T. Ferro 
(rapporteur: D.N.· MacI,ennan). 

2.6 Calcul des differences longueurs dans un chalut a cordes 
par Jean.-Claude Brabant et Patrick Cousin, 

2.9 .. 

2.10 

2.11 

2.1:3 

. :< rapporteur: J. Pr~do) 0 

Reviel{of the, NetherLmd{;l' investiga.tions into a pelagic 
ropetra:}vl by. A,.: Ve'rbD.an (Rapporte).lN .. A. Verbaan) 

Further experiments, .wi th sorting pan,els in prawn tr.a\'!ls 
1:>Y L •. Karlsen 
(rapporteur: L~ Karlsen). 

Selectivity experiments 'dith topside chafers and round straps 
byA.K. Beltestad 
(rapporteur: A.K. Beltestad). 

Model testing of fishing vessels in. oPen waters by 
A. Endal 
(rapporteur: AoEndal)o 

Performance trials on a Scottish purse-seiner 
(rapporteur: JoF. Foster). 

Expedition to the Antarctic 1975/76 by the Federal Repu
blic of Germany 
(rapporteur: Ro Steinberg)o 

Shrimp midwater trmrl development 1976-Gulf of St. 
Lawrence by A. Tobey 
(rapporteur: W. Johnson). 
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PRELIMINARY REPORT ~EXyERIMENTAL SHRIMP SORTING TRAWL PROJECT 1976 
by G. Brothers and E. Way 

1. Introduction 

Since the introduction and developmen~ of the shrimp fishery in 
the Port au Choix area in 1970, the baby redfish stocks have been 
subject to intensive pressure during shrimp fishing operations for 
approximately nine months of each year. Unfortunately, the, "redfish 
are found in the same proximity as shrimp and accidently end up 
as a by-catch. Once caught and brought to the surface the,redfish 
survival rate is minute. The immature redfish are a men~c~-to 
thesh:r>imp fishermen because of the time lost in sorting them 

·from the shrimp~; Rough figures for 1975 indicate the destruction 
of baby redfish in the northern Gulf was somewhere in theotder 
of 1030 metric tons (Sandeman-1976). At the end of 19751 a 
total of 32 inshore vessels Vlere involVed'in the shrimp fishery 
in the Port au Choix and Port Saunders' area. 

In an attempt to alleviate the destruction of immature redfish, 
this Branch is presently.conducting an, experilllental project to 
develop and demonstrate an effective shrimp sorting trawl accep
table for commercial application' in the area. 

Th4,desired objective of the project will b~ to maintain the 
prese'nt level of shrimp and groundfish catches 1!li th emphasis 
on drastically reducing the by-catch of immature fish, parti
CUlarly baby redfish. 

Although the shrimp catch is the major income for the shrimp 
fishermen, the by-catch is also very important. Therefore, in 
developing an effective shrimp sorting tra,'ll, consideration must 
be given to retain the shrimp and other commercial fish, while 
allowing a high percentage of the immature redfish to swim free. 
To achieve this goal we have designed three s~~imp so~ting trawls 
and also imported a low headline Danish wing trawl. All three 
sorting trawls have hlO cod-ends, one of 1 1/411 mesh to retain 
the shrimp and one of large mesh to retain the commercial fish, 
\'Ihile allowing the immature fish to escape. To determine the 
shrimp los~ ~nd,the perce~t of immatur~ redfi~h, escaping 
through the top large mesh cod-end, a substitute small mesh 
cod-end is presently being used on the three :shrimp sorting 
tra\-lls. 

To distinguish one sorting trmll from the other, \-le have 
numbered the sorting trawls, no. 1, no. 2 and no. 3. 
All three sorting panels have been installed into three 74' 
shrimp trmrls. HO\'lever, "rhen proven effective, any of the 
sorting panels can be cut down or enlarged to fit the conven
tional shrimp trawls used in the area. 

-15-



To carry out this project the MoV. ilAvalon Rover ii , a 58' 
__ shrtmp ~ragger driven by a 365 hop. Caterpillar diesel engine 

and manned by a crew of four was chartered for 30 fishing 
dayso Although strong winds hampered operations, a total of 26 
charter days VIere completedo Trials conducted with modification 
to the sorting trawls towards the latter part of the project 
indicated very promising results. 

74' shrim]2 trni'll (fi,gure·1). 

The shrimp traHls used for this project are of the bro seam 
type and have El. 74' headrope and a 98'61l footropeo The various 
sorting panels were designed and installed into .three of those 
traHls to determine the most effective Hay to separate the 
shrimp from the by-catch. The Heb in the 74' shrimp trmfl 
consists of 1 1/411 mesh, 1.8 mm polypropylene hrine through
out. The footrope of this trmrl is 5/8 11 ,liameter \'lire covered 
\Vi th 4" diameter rubber disc, and suspel'lcled from the bolch rope 
every 3 feet by 6n toggles and chainso 4 1/211 mesh, 3 mm doubled 
polypropylene Hebbing covers the bottom lengthening piece and 
cod-end and also the top cod-end. 

The rationale behind the use of the 74' shrimp trawl was that 
the same travrl was fished on the Mo V. IIRobin and Gail!i during 
this summer on a shrimp and crab project and proved very 

"effective 0 

All three sorting panels \'Jere constructed from 3" mesh, 205 mm 
polypropylene \Tebbing and roped before being installed into the 
74' shrimp trm!ls. 

Table 1: 

TRAWL ACCESSORIES 

Length bridles & sizes 
Top Bottom 

6.1'-6 11 

(1/2 11 dia) 

Length SHeeps Main warp 
& size . size 

5/8" dia. 

Dimensions of 
,Steel V trawl 
doors 
L x H x Wt(lbs) 

7211 X 43" x Lt45 
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74' Shrimp sorting tra1:ll no 0 1 (figure 2). 
------------------------------------------
During the 30 day charter period 11 tows (4 days) were made 
using shrimp sorting trawl no" 1. This trawl has only retained 
6296 of the shrimp catch, uhile allowing 76.5% of the baby 
redfish to escape. 

While carrying out preliminary tests on the feasibility of 
this tra\"l, 6'6" steel V-doors "fere used. The spread on those 
doors has three adjustments. While using shrimp sorting trawl 
no" 1, the best results were achieved \-j"hen the towing warp was 
adjusted to the center hole of the door bracket. 

To allow maximum opening of the top cod-end, five 8" diameter 
aluminium floats were fastened to the top of the exit tunnel, 
and approxime.tely ten pounds of lead-rope was attached to the 
bottom of the top cod-end. 

Further changes have been made to the sorting panel in shrimp 
sorting trawl no. 1. Fishing trials, using the modified sorting 
trawl to determine its feasibility had negative results in the 
last days fishing. 

-18-



)-
--

--
--

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

I I ! I I I I ! I I : ! 

~
 

\,
Q

 
I 

7
4

' 
S

H
R

IM
P

 
S

O
R

T
IN

G
 

T
R

A
\.

,v
L

 
N

O
-

j 

.: ..
... 

FI
G

-
2 

5 
1

/8
" 

1'
1e

sh
 

C
od

 
E

nd
 
to

 
~
 

re
ta

in
 C

o
m

m
er

ci
al

 
G

ro
u

n
d

fi
sh

 

re
ta

in
 

sh
ri

m
p

 

L
ac

ea
g

e 

-
-
,-

-
_

.,
-
-
-
-
-
-
. -
~
.
.
.
.
.
.
-
.
;
:
-
-
~
-
-
-
-
.
-
-
-
-

-~
,.

..
.~

l_
--

--
-_

--
-

-
-
-
-
.
:
-
-
-
-
:
~
-
-
:
.
 

.
.
:
.
.
~
 __

__
_ ._

. --
--

."
--

--
-, 



74' Shrimp sorting traHl no. 2 (fi.E;,ures 3 & 4) 

Four fishing days Here devoted to shrimp sorting trawl no. 2 
",i thout modification. During this time eight tOVJS \'Jere made 
in 16 1/2 hours fishing. This trawl has retained up to 97% 
of the shrimp catch but only allowed 26.9% escapement of the 
immature redfisho 

vlhile testing this trawl, the same 6' 611 steel V-doors were 
used; however, the main towing warps were adjusted to the 
outside hole in the door bracket to give maximum spread. 

Also on this trawl, five 8 11 diameter aluminium floats 1;rere 
attached to the exit tunnel, and approximately bJel ve pounds 
of chain was attached to the bottom of the top cod-end. 
However, this did not prevent a bag of commercial size fish 
from forming by the exit tunnel. 

Further changes to this trawl were made (fig. 4) to alleviate 
the bag of fish by the exit tunnel. After modifications were 
made to the shrimp sorting trawl no. 2*, 16 tows (7 days) 
were made. It was with this shrimp sorting trawl that the 
most encouraging results were had. The average shrimp loss 
was 7.2% and the average immature redfish loss was 73%. 
In other words, in every 100 Ibs. of shrimp caught, 7.2 Ibs. 
\vere lost, and in every 100 Ibs. of small redfish caught, 
73 Ibs. escaped through the sorting panel. 
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The principal of this sorting trawl is much similar to sorting 
trawl no" 1 (figure 2) exept the seive flap (3" mesh sorting 
panel) is much shorter. This idea, tested in Norway on a four 
seam trawl in 1975, achieved encouraging results; however, 
it produced nagative results when inserted into a two seam 
74' shrimp trawl used on this project. 

This sorting trav/l '"/as fished for tvlO days but discontinued 
because of the very poor separation. The average shrimp loss 
\-/as 67%, \"lhile the average immature redfish loss \'TaS 95960 
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Danish \'ling shrimp tra\lll (figure 6) 
-----------------~-----------------
During the three days fishing, using the Danish uing shrimp 
trawl, seven sets were made in 14.5 hours fishing. 

Excellent catches of shrimp uere taken, ranging from 175 Ibs. 
to 700 Ibs. per two hour set. Houever, all the immature red
fish 1:lere retained since the trmrl \'las not a sorting tra'\TL 

The purpose of having such a tra1:11 brought over from Denmark 
for this project, was to see if a lou headline trawl would 
go under the immature redfish. Apparently, this does not 
happen since catches of immature redfish ranged from 200 Ibs o 

to 2000 Ibs. per two hour set. 

The Danish \lling tra,d has a he adrope 0 f 160 I \Id th 40 five 
inch diameter hard plastic floats. It is constructed entirely 
of polyester netting. The mesh size in the tra1:l1 ranges from 
3 1/411 in the wings to 1 1/411 mesh in the cod-end. The hJine 
in the Hings is very fine (no. 103) and very often the 5" 
diameter floats burst through the netting when it is being 
reeled on the net drum. 
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RESULTS OF EXPERIMENT 

Table of results 

SUMMARY OF CATCH RESULTS 

Date Trawl Towing Shrimp Loss Redfish Loss 
type time (lbs.) % (lb.) % 

set(hrs) -- i1~ --
16-10-76 no.2 1 1/2 5 2 160 6 
16-10-76 no.2 1 1/2 5 4 160 16 
20-10-76 no.2 2 130 7 140 22 
21-10-76 no.1 2 185 57 1375 72 
21-10-76 noo1 2 80 50 900 77 
21-10-76 no.1 2 80 50 1000 80 
26-10-76 no.1 2 125 30 110 80 
26-10-76 noo1 2 210 60 800 75 
26-10-76 no.1 2 185 51 900 72 
04-11-76 noo1 2 395 55 1100 82 
04-11-76 no.1 2 1/2 415 54 1190 76 
04-11-76 no.1 3 1/2 340 58 660 76 
05-11-76 noo1 2 230 52 940 72 
05-11-76 no.1 3 220 64 L~1 0 80 
06-11-76 no02 3 180 1400 36 fair 
06-11-76 no02 2 1/2 150 690 30 separation 
16-11-76 no.2 2 105 4 250 20 
16-11-76 no.2 2 260 4 700 42 
16-11-76 no.2 2 285 3 6.')0 53 
26-11-76 no.3 2 350 59 210 95 
26-11-76 no.3 1 3/4 400 75 520 96 
27-11-76 no.2* 2 1/2 400 12 600 50 good 
27-11-76 no.2* 2 1/4 210 14 250 66 separation 
27-11-76 no02* 1 3/4 230 13 130 86 
30-11-76 no02* 3/L~ 45 10 100 
01-12-76 no02* 2 180 6 225 66 
01-12-76 n002* 2 210 16 850 75 
01-12-76 no.2* 2 225 22 530 59 
02--12-76 no02* 2 170 17 270 72 
02-12-76 no.2* 2 220 15 1000 70 
02-12-76 no.2* 3 240 17 850 70 
06-12-76 no02* 2 75 7 300 70 
06-12-76 11002* 2 'lIt 5 400 75 
06-12-76 no02* 2 1/2 42 5 210 71 
07-12-76 no.2* 3 42 5 1000 80 
11-12-76 no.2* 2 90 6 225 80 
11-12-76 no.2* 2 105 5 800 80 
16-12-76 no.1 2 120 91 100 100 
16-12-'16 no.1 2 1/2 220 90 220 90 

lJ!odified s.hrim~ sortin€! traul noo 2* - Good separation - Average 
shrimp loss - 7.2% - Average immature redfish loss - 73%. 

During this experiment a 1 1/4" mesh top cod-end was SUbstituted for 
the 5 1/8 11 mesh cod-end to retain all size species separated by the 
sorting panel. 
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When shrimp sorting traVlls Here tested in Ne\",foundland in the 
past, 311 and 3 1/2" mesh nylon and vinylon tvJine \-Ias used for 
the sorting panels. This tHine, like that used in our local 
cod traps, caused a considerable amount of redfish to mesho 
Hovlever, during this project \'/e used 311 mesh, 205 mm poly
propylene webbingo This alleviated the problem of meshed 
fish entirely. 

Due to the amount of immature redfish still ending up 1rJith 
the shrimp (23%) in the lower cod-end, we intend to use 
2 1/2" mesh polypropylene ",ebbing in the sorting panels for 
trials during the summer of 1977. 
The incidental bycatch of cod, flounder, etc. has not been 
mentioned in the summary of catch results. All species of 
groundfish ended up in the upper cod-end (small meshed bag) 
during fishing trials. It is anticipated that the sUbstitution 
of a 4 1/2" mesh upper cod-end would allow a large percentage 
of undersize groundfish to escape along with the immature 
redfisho It is also envisaged that some gilling will take 
place thus slightly reducing the escapement of all species. 
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Shrimp sorting trawl being wound on net drums. Note steel V. Doors. 

Shooting shrimp sorting trawl. Note the 4" dia. rubber dies. 
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Shooting shrimp sorting trawl. Note double cod end and dickie lines. 

Shooting shrimp sorting trawl. Trawl taking shape. 
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AN AUTOMATIC FEEDING SYSTEM FOR THE ROTARY SHRIMP SIEVE • 'I. _ _ .. In _. ~ • _ T 

by A. Verbaan. 

In 1968 the first rotary shrimp sieve was installed on 

board of El Dutch shrimp beamtrawler. Until then the 

shaking sieve was commonly used. An advantage in com

parison with the shaking sieve is that the shrimps are 

also washed in the rotary sieve. Moreover the sorting 

effect of the rotary sieve is better than the sorting 

effect of the shaking sieve. 

Up to nOwt about 75 rotary sieves are installed on Dutch 

shrimp boats .. 

The introduction of this machine has another important 

aspect too. The working conditions of the crew, onboard 

of a shrimp trawler equipped with a rotary sieve, are 

better in comparison with a shaking sieve (see figure 1). 

Al though the rotary sieve has a good sorting efficien

CYt the fishermen commented that the efficiency could 

be better if there was a continuous instead of an inter

rupted supply of shrimps (Crangon orangon) into the 

sieve. Therefore some kind of a feeding system had to 

be developed. 

The developing of a feeding system also had a biological 

aspect. The feeding system must c~eate optimal survival 

oonditions for undersized shrimps, -flatfish and other 

species. 

The investigations started in 1972. In 1975 the first 

prototype was tested on a commercial shrimp trawler, 

during a whole year. The results were very sucoesfull. 

Up to now, there are six automatic feeding systems for 

the rotary shrimp sieve installed, and four more have 

been ordered. 
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THE CONSTHUCTION AND PERFORMANCE OF THE AUTOMATIC FEE1;)INQ 

SYSTEM 

The automatic feeding system consists of two glass-fibre 

storag~ t~riks, fill~d with seawater.The cod-ends of the 

two beamtrliwlnets are eillpti'ed into those tanks .. The 

rotary ii~ve is situ~tedbetween the two storage tank. 

(see figures 2 and 3). The storage tanks are linked by 

a rectangular tube. This tube allows the catch to move from 

the starboard tank to the port-side storage tank. A conveyor

belt carries up the catch out of the port tarik and at the 

top of its way up the catch is transferred to the sieve by 

water jets .. 

The surface of th~ inne~sideB of the storaget~nks is 

very smooth, to prevent flatfish sticking to it. 

The trarlsport of the catch in the tanks into the dIrec..

tion of the conveyor-'belt is assisted by meiana'ofa number' 
of water-nozzle's& ,);'" 

As alreadY mentioned, the storage tarika ate tfii~d'~ith 

ssawater. The shrimps and fi6h'~re therafor~·~~oi.ct~a 

against damage and dyhydratiori. In thi~ way the':d~de~

sized shrimps, flatfish and other ~peciea ha~~ ari' ' 

optimal chance of survival. 

At the'topsicie of each storage tank;two removable graifhgs' 

are moticitdd~~to'~top stones and coarse berithos (s~e 

figure "·lf~tirid C'5) .. · 

The capaci ty of both storage tanks is 0,87 m3. In casit· 

of big dat6he§'th~ capacity can be increased by mearis\ , 

of a loose')b±"i'fu; wlifdh can be mounted on top of each 

storage ta.:nk..Tlie: tdt'alcapac i ty is now 1,22 m3. 

The glass-fib're ··stO:ragEf·buiks are 'mourtted in a gal va

nized frame. This frame :a.1so functfous as acod .. end 

catcher .. 
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rrhe flow of. ~a.ter a.ud Qi:'lt,ch .. topl,e:c~onv.eyor-belt is '.; 

controlled by a trap door. The perforated conveyor-. 

bel t (a bou t 50%) , ... is made .of .~,taintesl?-s teel. 
.' ',' '';..; ~. :', • -l J' '.; "':... • 

Owing to the construction even relative.ly, big fishes 

will be transported (see figure 6). 
Flatfishes of commercial size are collected from the 

conveyor~belt by a crewmember • 
• J ',' .', ~ 

At the rear of the rotary shrimp sieve the consump-

tion shrimps are collected in baskets; the under

sized shrimps. ~flatfi6h and other species are 

flowing back into the sea through a rubber hose. 

The conveyor-belt ~s.,driven by aD.C~?eleotromotort 

0,34 hp/2000 revs. The speed can.be adj4sted betwe~n 

1,25 - 7,15 m/min •. 
,'., .. 

The amount Qf water, required f~r:the auto~atie .f~e~~ng 

system is appr •. ?O m3/h, for th~,}"otary sieve iiPpr .. 
,,, '.:1. . . . 

20 m3/h ~nd for~h~.~asning machine for the boiled 

shri~ps ~ppr. 10 m3/h." 

THE INJi'LUENCE ON rrIlE WORKING CONDITIONS 

The automat.le .{eedin.S systems ~'or the rotary shrimp .,sieve. 

means a change in the working conditions on board of 

s~rimp beamtraw~ers. 

Figure 1 shows the processing diagrams on board of 

shrimp trawlers with a shaking sieve, a rotary sieve and 

a rotary sieve with an automatic feeding system. 

The diagram gives a clear picture of the differences :1n 

working conditions between the three installations. 

When judging the working condit~pn~.o~ a shrimp trawler. 
, !... b· 1 " 

(without Ea feeding sYl=item) Q,11 .ergo~omica,l. cr:i,te;ri!3-, .. ,::::;.:.·, .. 

. : .. ' -," 
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we have to conclude that the main part of the wor~ by 

the crew is done in contradiction with the ergonomicsl 

inaights. 

When using an automatic feeding system, work can be 

carried out far better. 

THE INFLUENCE OF QUANTITY AND QUALITY ON THE LANDINGS 

Quanti,tl,:, 

In October 27th, 1975 the first four automatic feeding 

systems were installed on shrimp beamtrawlers. 

It was interesting to study the landing-results of these 

four trawlers before and after the feeding system came 

into operation. Also a comparison in landing-results was 

made between shrimp trawlers with and without the feeding 

system. We selected trawlers with appr. the same propul

sive power and usually fishing in the same area's. 

The results of these investigations were remarkable. 

An increase in landings could be shown. The increase in 

landings seems to be due to a number of factors. 

Most important is that an automatic feeding system gives 

a continuous flow of shrimps into the sieve instead of 

an interrupted supply_ 

A continuous so~ting prooes gives a better and more accurate 

sieving result. 

S~alit:l: 

A more accurate sieving of the shrimps has a great 

influence on the market. Moreover, there are other aspecta 

having possitive influence on the quality of 

consumption shrimps •. The mortality of shrimps 
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previously caused by other methods of sieving is now 

almost reduced to zero, because the cod-ends are 

emptied in storage tanks, filled with seawater (see 

figure 7). Also the possibility of removing unwanted 

bycatch at the surface of the tanks, e.g. sprat, 

improves the quality. The separation of sprat from 

shrimps in-the rotary sieve is difficult if both 

have the same width. Boiling a mixture of shrimps 

and sprat decreases the quality of the boiled shrimps 

due to the fat contents of the sprat. 

CONCLUSIONS 

The automatic feeding system for the rotary shrimp sieve 

is now in operation for more then one year. 

At this moment the conclusions are: 

• 

• 

• 

• 

increasing of the landings; 

better quality of the consumption shrimps; 

optimal protection of undersized shrimps, -flatfish 

and other species (during several commercial trips 

it is observed that even vulnerable species, like 

whiting and herring, will be transferred into the sea 

alive), 

better working conditions for the crew; 

stronger economic position for owner and crew. 
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Shaking sieve 

j' ~~u~'~~~ t'~e- ~~a~s . "J 
'----..... --... ···_-··· .. -r--.. ·· , ... _._- . __ .. 

r;" ."--. . ... ---.... ----1-,.---... "J .. --
Emptying cod-ends 
on deck 

~ 
..• -.~ ... -.. ~~:.~~'~~~---.... - ... ---
Sorting of oommeroial I 
sized fish out of the 
catch * 

I gO~;;~~;i;,~_=toh 
on the shaking sieve • 

~~~~=.-~:.~--=r-=.~_j_.~ 
Sorting of shrimps and 
bycatch on the shaking 
sieve ---··----··I .. ··--·--
Washing of the -;;;';;;;;er~ 
cial sized shrimps * 

I comm-;~;i;I.i;~d·~ -.] 
shrimps to boiler • 

'''-''.'--_.J-
~S-c-o-o-p-ing-back int~ theJ 
sea of undersized 
shrimps, -flatfish and 
other species * 

PROCEDURE DIAGRAM , 

Rotary sieve 

--.--_. __ ._._-........ _- . J 
Hauling the gears 

Commercial sized -'-~J 
shrimps to boiler • 

.. _--.. ...... _----_ ........ -, 
I 
I 
I 

Figure 1 

Automatic feeding system 
~!!~_!~~~El_~!2!~ ___ ~ __ _ 

~aulin;-;~:·{;.~~:_:·~ 
I~PtYing cod-ends ] 
into the storage tanks 

~
~~-=-.-.[,---------... -- --~j 

Collection of the commer-
cial ~ized fish from :the 
conveyor-belt 
-----.- ----.. ....... ---.. --.-.+ .. ~-

Sorting of 
bycatch in 
sieve 

Commercial 
shrimps to 

SiZ~d-----~ 
boiler • - ........ ---
I 
I 
I 

'" Heavy manual labour in contradiction with the ergonomical insights 

.. Manual labour which can be reduced to a minimum when having a good 
deck lay-out 
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Fig. 2 

Fig. 3 
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Fig. 5 -41-



Fig. 6 

Fig. 7. 
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Historic'al 

According to the establishe'dhydrodynamics 'theofY~ ~~e d~b.g 
of totally immersed bodies may be expressed1py 

(" \r . r, . " I _~ ,- • "; J ~ .' 
-".': 

D :!:C
D 

0 S 0 .EV~ 
2 

This led early inve~tigators such as Baranov and Tauti to' 
express tra\·,l-net drag by 

D :: le • V
2 

However, a few crude measurements soon dispelled this concept. 

In his pioneering \'lork in rational fishing gear technology, 
Creue found trmll drag to be described adequately by 

It is easy to understand ho\'! scatter in the data, as caused by 
rough weather, Dnd a relatively narro\'! range of towing speeds, 
as caused by a captain interested primarily in catching fish 1 
could justify nothing more complicated than this, direct incre,ase 
of ,drag \'Ii th speedo , 

Ho\.,ever, more refined measurements display a persistant 
curvature and contemporary practice is to express tra\'!l drag 
empirically by 

(4) 
i ,', 

As sho1rm in figure 1, this pO',rer function re suI ts inh nltlch 
improved fit to experimental results and permits more precise 
interpolation, but the parameters (a, b) must be ob.tained 
expet-im~'htaiiy for each full-scale gear by relatively , expensive 
trials at sea', and they have no physical meaning in the travll
drag phenomenon. This procedure cannot lead to an a priori me
thod for predicting the drag of new trawl' designs. 

~~~~~~~_~~~~l 

Over the past 14 years, a comprehensive set of ~nderwat~r 
instrum~nts has been developed and simultaneous measurements 
of sele~ted variables, sufficiently comprehensive to define 
the shape' and force matrix of the trm·rlunder ,various to\.,ing 
condi tions, have been taken during 73 successful t01;JS at sea 
on 22 variations of trawl design and rigging. 
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A mathematical procedure has been developed to describe the 
shape of the trauliri:detail by fi.tting .catenary. p.lan-forms and 
profiles for the headline, footrope, Hing bridles and ground 
warps to the measured spread of the head-line tips and the 
measured height of the centre of the headline above the sea 
bed. The shapes, thus defined, were then used to resolve 
measured wing-bridle tensions int6 v~ctors. 

From these results the data used in this report include: 

a) Trmll-net drag as the sum of the components of the measured 
wing-bridle tensions lying parallel to the direction of 
motion. 

b) Hydrodynamic pressure (q) measured by a recording pitot
meter suspended in the mouth of the trawl. Trawl speed 
through the Hater CV) l'TaS calculated from 

. V := (2q!p) 1/2 

2 l~ 
using p ::: 2 lb-sec 1ft for sea water. 

As an example, these data, obtained from four replicate tOvlS 

l'Iitha commercial, nylon, Yankee 41-5, groundfish traul in 37 
fathoms (68 m) of \'later, are presented in figures 1 and 2,;' 
Obviously, in the latter, trawl-net drag (D) is very str6ngly 
dependent on hydrodynamic pressure (q) at trawl in accord with 

D ::: A • q + F (6) 

As shol'In in, figure 2 and table 1, estimation of traul-net drag 
from hydrodynamic pressure at the trawl by (6) is more precise 
than from trawl speed by (3) or even by (4). 

TABLE 1 Summary of, dEag parameters (:!::standard erro,.E) 

Hydrodynamic Ground, Standard error 
drag area frictio~· of drag 
!.Jllil.__ F (lb) ~stima.te (lb) 

D:=A.q+F 

TOl'l 40 121.31 + 3.83 1411.2 + 55.4 157. 
Tow 41 126.61 + 7.28 924.3 + 7806 261 
TOl'l 42 113.59 + 3023 112104 + 49.3 163 
TOl'l 43 115.61 + 1067 146105 + 21.9 58· 
Overall 116093 + 3.47 1291.2 + 15.0 291 " 
D:::a"V 

b , .333 
D:::k.V 

' " 608 
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The results of this analysis, applied to data from all 22 
diff~rerit trawl. and riggings, are supplied in table 2. 
The c6nsistentlJc low standard errors of drag estimate attest 
to the validity.~~ the mathematical model represented by (6). 
With the "Yankee 41~5 poly braid" trawl, "shorter cables" 
includes both dan-Ieno rig and 30-ft wing-bridle rig. 
Data from these twp rigs were not significently different 
in ,th~ ;statistic~l.!3erise, and 1tIere' combined. Similarly, 
uYanl<ee. 41" inclitde pr bpt)l a laid polythene trawl and an Ulstron 
trawl, both meaqur~d.\'ii t;n rectangular doors and vii th oval doors, 
bu t the different netting mqterials did not produce significantly 
diff~rent drag characteristics so the data were combined. 

Estimation of tra1:!l-net drag by (6) is more useful than by the 
traditional functions because the parameters A and F have 
physical meaning in. the drag phenomenon. The slope, A, may be 
interpreted as the hydrodynamic drag area of the trawl net and 
should be a function only of the trawl' construction and shape. 
The intercept, F, is independent of tra\!rl speed and may be 
interpreted as the, frict1qn bet1:!een the trawl net and the sea
bed. This ground friction should be a function of the weight 
of the trawl-net (including bobbin gear) in water, the type 
of. bobbin gear and the type of sea-bed., ' 

For ~xe~ple in figure 2 and table 1, in the statistical sense, 
the data from t01tl 40 are significantly above those from tow 42, 
bu triei ther set is significally dif:fere~rit' from the regression 
through data from all fourto\-!s. The .. slop.et3 are the same, dis
playing consistent hydrodynamic drag area of the trmfl, and 
the difference in ground friction (intercepts) is probably 
attributable to differences in the sea-bed. 

In rationalizing his use of the first pO\!Jer of trawl speed 
(V) in Expression (3) vis a vis the second po\-!er in (1), 
Crewe observed that, as trawl speed increased, headline 
height decreased, and the trawl presented a smaller frontal 
area, effectively decreasing the characteristic area, S, 
in (1). However, if such an effect existed, then the smaller 
frontal area at higher trawl speeds (V) should be accompanied 
also by a smaller hydrodynamic drag area (A) in Expression (6) 
at higher hydrodynamic pressures (q=pV2/2) This ,",ould cause a 
curvature, concave dowmrard, in the trend presented in figure 2. 
Such a curvature is not present in the data from any of the 
22 different trawls and riggings measured. Therefore, it must 
be concluded that the frontal area of the trawl, as such, 
does not control trawl drag. Trawl-drag formulae based on 
frontal area of the trawl are fundamentally incorrect. 

The hydrodynamic drag of a travll is created by the solid 
components of the trawl---the netting, the floats, the lines, 
the bobbins, etc. The hydrodynamic area, A, in (6) should 
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thus be a function of these solid components and should not 
vary appreciably wi th changes in to\dng condi tions 0 Lo\'rer 
headline heights at higher speeds vrillbe accompanied by 
smaller angles of incidence of the netting in the square and 
upper belly, but this obviously has negligible effect on travll 
drago 

In this analysis, it is essential to use the hydrodynamic 
pressure at the trawl or the speed of the trawl through the 
water in (6). Using speed of tow relative to the sea-bed 
introduces scatter as a result of tidal currents, and the 
speed of the towing vessel through the water is not more 
useful because tidal currents at the sea surface are usually 
several times stronger and often in a different direction than 
currents near the sea-bed. 

The mathematic model represented by (6) was applied emp~r2-
cally to tra\'Tl drags calculated from 1:Jarp tensions and angles 
measured at the vessel. Reasonably gob~ fit \'Tas achieved with 
about two-thirds of the tows, but the other third of the tows 
gave sufficiently poor fit to preclude using this model to 
develop a method for predicting the drag of the whole traHL 
The drag of the trawl doors is obviously more complex that 
can be explained by traul speed alone. A separate analysis of 
trawldoor drag, probably involving door type, door rigging, 
,"Jarp aspect ratio, etc Q, \'Till have to complement the trmvl 
net drag given by (6) before a rational system for predicting 
the drag of the vJho1e traul can be developed. 
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TABLE 2. TRAWL-NET DRAG FROM HYDRODYNAMIC DRAG AREA AND GROUND FRICTION 

Tow No. of Data Drag Area Ground Friction Drag Esti_ 
Trawl and Rigging No(s) Points (ft2) A (lb) F mate (lb) 

ENGEL HIGH-LIFT 

Oval Doors 1+2 13 150.1(±28.5) 3214(±1181) ±1521 

Oval Doors & Kite 3 7 2 24 . 5 (± 10. 7) 2008 (± US) ± 305 

Rect. Doors & Kite 4 8 146. :3 (± 9.6) 3763 (± 141) ± 398 

Rectangular Doors 5+7 18 162.8(±20.1) 2932(± 860) ±1100 

WEST COAST 8+9 14 130.0 (± '5.5) 1779 (± 282) ± 296 

YANKEE 41 HIGH LIFT 10 8 123.3(±10.7) 2972(± 185) ± 523 

11 8 180.6(±12.0) 888 (± 135) ± 381 

YANKEE 35 13-16 32 53.5 (± 1. 3) 540 (± 44) ± 92 

YANKEE 36 17+18 15 79.4(± 2.5) 313 (± 62) ± 95 

YANKEE 41-5 POLY LAID 

Disc Footrope 19-20 27 102.3(± 2.8) 1975(± 127) ± 201 

Rubber Bobbins 23-28 58 104.4(± 1. 9) 1324 (± 84) ± 215 

YANKEE 41-5 Palli BRAID 

Long Cables 29+31-34 42 116.9 (± 2.4) 898(± 128) ± 245 

Shorter Cables 35+36+38 23 107.9(± 3.9) 1669(± 220) ± 274 

YANKEE 41-5 NYLON 40-43 37 116.9(± 3.5) 1291(± 150) ± 291 

YANKEE 41 

Rectangular Doors 44-47 36 110.6(± 1. 5) llOB (± 60) ± 122 

Oval Doors 48-51 38 111. 7 (± 2.1) 787(± 96) ± 176 

SKAGEN 62-65+67 45 89.3(± 1.9) 1301 (± 85) ± 208 

GRANTON 70+71 13 146.6(± 8.5) 238(± 365) ± 299 

ATLANTIC WESTERN III 72+74+75 30 134.5(± 4.3) 1906(± 174) ± 336 

± Standard Error 

-48-



MODEL TESTS WITH OTTER BOARDS OF NEW DESIGN by Ludvig Kar1sen 
.....--- .. - ~-----......... -----....-. ~--

IvIro Tor Bjf!\'rnung of the Bergen Engineering High School has 
designed a stream line type of otterboard and carried out 
tests with scale modelso 

Three different versions of the board have been tested, one 
(SYM 21) for use only in midwater, and the two others (ASYM 11 
and ASYM 21) for use both in midwater and bottom trawlingo 
The area of the scale models ranged from 0056 to 0.61 m2 and 
the maximum chord lengths from 0067 to 0.74 m. 

Measurements \Jere performed in open !Jater \·d th a test rig 
operated from a small motor boat. Although the test program 
suffered from test rig imperfections and other short comings, 
and partly bad weather conditions, promising results with 
respect to the hydrodynamic characteristics of the boards were 
achieved. As seen from figure 1 a lift co~fficient of 106 was 
found for the midwater version at an angle of attack of 30 de
grees, while a lift/drag ratio of 4.5 was realized for an angle 
of attack of 13 degreeso 

As seen from diagram 2, the lift coefficient for the semipe1a
gic version, ASYM 11, tested in midwater conditions was found 
to be about 1035 for an angle of attack of 25 degrees, the 
lift/drag-ratio of that board was superior to the midwater 
versiono 

For the third version of the board, ASYM 21, measurements of 
angle of attack were incomplete, but from the polar diagram 
(figure 3), where comparisons are made Hith some other types 
of otterboards, it can be seen that its characteristics are 
sligthly inferior to the miduater version, SYM 210 
In addition to measurements of the hydrodynamic characteristics, 
the test program also included examination of the flow patterns 
(stream-lines) over the surfaces of the boards" 

Reference: 

Tor Bjf!\'rnung: Rapport fra modellforsf!\'k. Prosjekt: Utvikling 
av ny tr~ldf!\'r (unpublished). 
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WIND TUNNEL TESTS ON OTTERBOARDS by R.S.To Ferroo 
t -

Introduction 

A comprehensive series of tests \'lere undertaken in a 10.9 m2 
wind tunnel in March 1976 (Hawman, 1976). Models of both 
SUberkrub and Japanese type otterboards (FoAoOo, 1974) at a 
scale of approximately 108 : 1 with respect to 405 m2 full 
scale boards were studied at different speeds and ranges of 
angle of attack and tilt. 

These large models uere used to minimise scale effects although 
it \'Jas then necessary to apply a tunnel blockage correction. 
However, these corrections uere small at angles of attack below 
the stall before complete separation of the airflow around the 
model had occurred. 

There were three main objectives for the tests: 

1. To investigate the applicability of 10\'1 aspect ratio 
wing theory to otterboard performance in order that predic
tions of the hydrodynamic performance of other designs 
of door could be madeo 

20 To supply complete performance data on two types of dooro 

3. To investigate the effect of Reynolds Number on the 
performance data. 

Results 

In order to assess the test data in terms of low aspect ratio 
wing theory it was first necessary to present the data in an 
appropriate form. (Note that the term "10\,1 aspect ratio" in 
aerodynamics refers to wings having aspect ratios less than 
say 50 A Suberkrub otterboard with aspect ratio of about 2 
may be kno\'fn as a high aspect ratio otterboard but it is in the 
aerodynamics sense, a low aspect ratio \'ring) 0 The British 
Hovercraft Corporation undertook this analysis \'Jork under con
tract to the Marine Laboratory. 

The effective angles of attack and tilt and the effective 
aspect ratio were calculated with respect to a fluid dynamic 
datum plane - the lino lift1l plane for uhich the normal force 
is zero at zero effective angle of attack o 

Figure 1 ShOHS one example plot of the normal force coefficient 
against effective angle of attack o The curve passes through 
the origin since the angle of attack is referred to the lino 
lift" datum plane. 
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A small but significant crossflow term is evident as predicted 
by theory - that is, before the stall point, the variation 
of the coefficient vIi th angle of attack is non linear due to 
an additional component often taken to be proportional to sin2 
(angle of attack). 

At high attack angles the value of the coefficient (at all tilt 
angles) becomes 1022 uhich may be compared with a value of 
approximately 1.25 for a 1696 cambered plate estimated from the 
figures given on page 3-17 of Hoerner 1965 (see also pp 7-16 
et seq)" 

The six force and moment coefficients were determined at each 
06 0 

of' t1'10 speeds for seven angles of attack from 0 to 0 and for 
each of these cases at eight angles of tilt from _20

0 
to +43°0 

The tHo speeds represented full scale to",ing speeds of 2 and 
4.5 knots" 

To investigate the effect of Reynolds Number a lO\1er Hind speed 
_ equivalent to 1 .. 5 lcnots full scale \'Jas also used" The range 
of Reynolds Numbers \'TaS from 706 x 10+5 to 2208 x 10+5 for the 
Suberl<rub door. There was no significant difference in the 
results over this range of Reynolds Number. However, it should 
be noted that any SUdden change in behaviour would be expected 
to occur only at Reynolds Number belolll about 2 x 10+50 Such 
10'" values are not likely to be encountered except in a water 
channel or to\dng tank vlhen model speed is determined by 
Froude Number" 

Future \'fork 

The limited comparisons 1I1hich are possible at present sho\oJ 
agreement bebleen the model and full scale results;, Further 
trials results lIIill be obtained to determine the extent of 
the agreement. It is hoped that these model tests may be useful 
in determining the performance of other otterboard designs and 
that they 1Ilill prove sufficiently reliable to be used as input 
to computer programs \'Thich model the behaviour of complete 
tra\'ll geare 

References ... -..... ---_ .... -. 
Ha\'/man, J" 1976 I1h'ind tunnel tests of a 72" X 30 11 Suberkrub 

and a 56 11 x 37" Japanese type otterboard each 
tested at speeds equivalent to 4.5 and 200 
knots in sem'rater ll • British Aircraft Corporation 
~lT Report Noo3375. 

Hoerner, SoFa 1965"Fluid-Dynamic Drag". Published by the author. 
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J CALCUL'DES DIFFERENTES LONGUEURS DANS UN CHALUT A CORDES 
p-a:r' Jean-Ci'au'de 'Br·;bant~ 'et' P;tri'c'k Cfou.sYrlo . .' •. 

L' etude d'un plan de chalut (pelagique) a cordes par rapport 
a celle d'un chalut entierement en mailles necessite une 
operation nouvelle qui est la determination de la longueur des 
cordes, de la longueur des ralingues d'ouvertttre et de l' em-

iplacement des differe~ts points d' amarrage de ces cordes o 

La methode decrite ci-dessous est basee sur une representation 
simplifiee du chalut en peche et le calcul des differents 
elements fait apparaitre la possibilite d'une determination 
graphique assez simpleo 

~xrPTHESE~ ~RE~IM~~ 

La section transversale du chalut au niveau ou les cordes 
sont amarrees sur le filet est consideree comme etant rec
tangulo.ireo 

Les cordes sontsituees dans 4 plans dont l'ensemble forme 
un tronc de pyramide rectangulaireo 

Les ralingues d'ouverture etant soumises a des forces non 
. rep~rties'uniformement'sur l~ur . longueur mais en des points 

precis, celles-ci dessinent un polygone dit funiculaire 
(fig. 1)0 

La courbune des ralingues due a leur trainee propre est 
negligeeo 

Les cordes sont amarrees a l'extremite de pointes de filet 
en mailles de 1600 mm ou3200 mm ·(maille etiree) dont les 
bordures renforcees d'un cordage en nylon ou polyethylEme 
forment des tetieres. Ces dernieres ont une longueur qui 
depend du nombre de mailles (en ho.uteur) des pointes, 
determine en fonction du nombre de cordes voulu. Celles-ci 
sont etablies dans l'axe des pointes afin que la traction 
s'exerce dans leur plan de symetrieo 

On estime que les tractions sont egales sur chaque pointeo 

MET HO DE DE CALCUL 

Celle-ci est etablie en ne considerant qu'une demi face 
puisqu'il existe une symetrie bilaterale. Le dynamique des 
forces (figo 1) permet de determiner les o.ngles des differentes 
parties de la ralingue. 

Pour un meme ensemble de forces il existe une infinite de 
funiculaires possible en fonction de la distance du pole 0 ce 
qui revient a dire que la longueur des ailes n'est pas definie 
a priori. 
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c _. 

Il faut done se fixer une longueur arbitraire (X) qui peut 
etre vousine de celle d'une aile de chalut en mailles de 
grandeur equivalenteo 

Enfin, il est necessaire d'estimer l'ouverture des mailles 
~pourf~xerl.a .distance errtre, le.sc,orde.s.o.'.:!· . 

Determination du funiculaire en fonction de X: 
--------------~------------------T~-----------

Etant donne que: ;-:i, . 

t. ~ ,. . 

X est la hauteur de l'aile (a partir,ducarl'e) 

y est la longueur des deux cordes centrales* 

x1 , x2 ' x. 0000 x representent la distance longitudinale 
entr~ 2 poin¥s d'amarrage consecutifs des cordes sur 
la ralingue 

1 est la distance transversale entre deux eordes voisines 
(calculee pour une ouverture de mailJ~ede 10%) 

est ln distance supplementaire introduite par l'obli
quite (8° et 5° respectivementdcms les plans horizon
taux et verticaux) de la derniere corde commune a 2 
faces, 6::: (X + y) 0 tg 5 ou 8 ° 

On peur ecrire: 

= 

ou 

* 

1 

....... ---_.+ 
c n 
J tgO<'. -i=1 ~ 

-' :j 
2 .. j tgO( . :::: 

~ 

r~ ~ 
--- J 

tgcx 
n 

:::: n Fj 
:::: 1 

i = Fj = 1 

X . tg O(n (1) 
: . :", '~I " .. 

Notons que, de fagon precise, les longueurs X et Y ne 
Bont pas egales sdr.les faces de:dessus et de c8te etant 
donne que celles-ci font un'angle different avec l'axe 
du chaluto 1. .... , .' 

..... l _'.' 



• 

done 

comme 

x = 

dlou 

1 \"11 
X = --- "/ . tg x -,--~ n 

F1 = F2 = Fn = 

(_2.l... + 1 ) 1 + C. 
2 

tg 0( 
n 

= 1 

1 unite 

(n+1)1+t: t gO( = '~-'--:2'---
n -----. 

x 

,-- j = i 
\ Fj / . = 1 " .. _" J 

+ C 
--" j = n Fj tg O<n 
)- j = 1 

de force 

et d1apres (1) il est possible de culculer les angles des 
autres segments de laralingue * 

Construction graphique: 

~:~-~~~;~:~~~-~-:~-(n+l) 1 + ~ de l'equation (2) peuvent 
etre portees sur le pfan (fig" 2) et permettre la construc
tion graphique de l'angle ex et done des autres an~les 
w.. apres division de la longfreur X en n parties egaleso 
O~ construit ainsi directement sur le plan du chalut le 
dynamique des forceso 

~~~_E~E~~~~~~~E;' 
Pour eviter quia la jonction entre 2 faces consecutives 
du chalut ne se trouve un trop grande vide du a l'obli
quite de la corde commune a celles-ci, il est possible 
de faire partir trois cordes au lieu d'une seule de ce 
point, la tension de chacune dlelles est alors le tiers 
de celle uniqueo 

Le raisonnement precedent ,est applicable, mais: 

=2: 
= n-1 

X 1 + f 
= 1 tg eX i tg O<n 

--j = i 
\"-- n-1 l_j Fj 

X = 1 = 1 + t-o ,L_ tgO( i = 1 \-j = n tg ()( n Fj n 
I . = 1 --- J 

* Les angles calcules sont reportes et les longueurs 
lues sur un plan a l'echelle ou bien les segments 
x

1 
ou x

2
, etc sont calcules a l'aide de relations 

trigonometriqueso 
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• 

• 

Comme F1 ::: F2 ::: Fi ::: 3 Fn ::: 1 unite de force 

(n-1) n 
X ::: 1 2 + t 

tgO( n -. 2 tgo< n 
3 

n 

1 (n-1 )!:. 
et tg 0( 

2 C ::: + n 
X X (n - .s) 

3 

A partir de cette valeur de tg ex il est possible de 
n calculer les tangentes des autres angleso 

Conclusion 

Une maquette de chalut A'6d~aes au 1/25e calculee d'apr~s 
la methode ,qi-dessus a eteessayee dans le bassin d'essai 
de Bo~logne~sur~Mero 
~~sditf're~tes ~ointes de filet etaient tirees suivant 

; leur axe',et leurs extremites se si tua.ient pratiquement' 
ioute da~s'un m&me plano~En annexe e$t 'joiAe un plan 
de chalut p~iagique pour un bateau de400~500 ch calcule 
d'apr~s le principe demontre (figo 4). 

L'analyse de l'equilibre des forc&i ~ri ,~~int d'amarrage 
des bras' sur la pointe"de l' aile, ·lci.isse' penser que l' 
angle x est plus ou mains determine en.fonction du 

.. ' ( 'nombre¥elatif de cordes sur les faces horizontales et 
verti:ca'les, de 'l'angle du brasetdes faceso 

. . .: ':- ~ . . . 

Les tensions se repartissent egalement sur le filet 
uniquement pour un ecartementet une ouverture determinee 
de l'engino Au moment du filageet du virage, par exemple, 
la traction s'exerce presque totalement surles 4 cordes 
formant les aretes de l,a pyramide 0 
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Rev~~w of the N(':':~herlands t Investigations into a pelagic 

.E.?~ trawl by An Vorbaal1o 

SUMMARY 

As alrea;:i n;,}l1tic1'"ecl in t:le iI,,:Dport of the Working Group on 
Research and El1gi~cering Aspects of Fishing Gear, Vessels 
and EquipmentlY nU'~lber Co~L1976/B:7 item L~o3o, the research 
for rope trawls in the Nethorlands started in January 1976. 
The main object was to catch, with this type of trawl, 
herring cn a rouGh hottono 
One of tho criteria is that the rigging of rope trawls must 
be the same as the rigging of a meshed midwater trawl for 
the same propulsive power. 
In that cuse it is easy for the fishermen at sea to switch 
from a co~~nn mi0wuter trawl to a rope trawlo 
The first r~r8 trawl dEsien was derived from the common 
midvrater t,>:'awl of 1+34 1'.:e811.0S Hith a stretched length of 
800 mreo T~is ~idwater trawl is ueed by vessels with a 
propulsive power of 1100-1300 hpo 
During the vlhole yeFl.l' 1976 a number of different rope 
trawls were tested under almost the same conditions and in 
the eame area \'1i th the FoRo V 0 "Tridens" 0 

The tests were ccrried out under full midwater conditionso 
In ordc-:.' to cc-rr..j.Jaro the different travrls, a number of para
meters has to ha measured siwultaneouslyo The geometry 
of these 7;7'21.113, es::,ecial1y of the front parts, could then 
be determined o 

Paper CorL 1977/L~ 25:;olltail:c details of the most relevant 
information o~ the research into tLe rope trawl in the 
Netheri.aYJ C~E 0 
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~~:!~~:_~~E~:~~~~!~_~~!~_~~:!~~~_E~~~~~_~~_EE~~~_!:~~~~ 
by Ludvig Karlsen 

Further trials with the HH-separating panel in prawn trawls 
continued in northern Norway in September and November 1976 
"ri th hJO tra1:l1ers, the 110 feet'iFeiebas li nnd the 60 feet 
"Rundfjell;l. 

In March 1977 the ,'Jork continued Hith the IlRundfjell il , and a 
sepnrating panel was also installed on the 46 ft commercial 
prmrn trmller i'Rp'nvikbuen il , fishing in the BodP' area. 

The lIl!'eiebnsll achieved good separating of small fish ,'Ji th 
a HH 80/L~0-net (80 m/m in upper part and 40 m/m in lo,'ler 
part of the net) in a heavy 1400 meshes highopening Super 
Trawl. As illustrated in figure 2 about tHo-third of the 
1-group cod and haddock Here sorted out. However, a prat'rn 
loss of nearly 2096 on average, Has not considered acceptable. 

The trials on board the "Rundfjell ll lIi th n HHR 80/50 panel 
in a light 1300 meshes Sputnik Trmll gave rather disappointing 
separation of small fish, lIhile prawn retention Has very good 
(96.5%). Altering to 60 mm mesh size in the upper part of 
the net improved fish separation radically, while shrimp 
retension was still acceptable. Average pralIn loss for the 
experiments with the HH 60/50-panel in Septembe:rwas 696, 
in November 9.5% and in March this year 6.5%. 
Figure 3 and 4 give the figures of cod and haddock separa
tion for the two latest experiment periods. 

During the trials on board the "Rp'nvikbuen ll more than 90% 
of small (16-25 cm) haddock and about 70% of small (10-1L~ cm) 
Norway Pout was sorted out with a HH 60/50-net in the 30 
fathom (length of fishing line) wing trawl, while on average 
10.5% shrimp loss 1das experienced for the 6 hauls with the 
fish bag in operation. 

Experiments vIi th separating panels in the Ocean Trawls 'v,rill 
continue this summer during a cruise in the Barents Sea, 
with main object to improve separation of small flounder 
and redfish and reduce shrimp loss for these heavy types of 
trawls. With respect to the coastal travll types, experiments 
will continue this year on smaller scale to establish more 
accurate figures of the sorting qualities of the HH-nets. 
Besides, more attention will be paid to introduce the nets to 
the fishermen. According to plans trials will be arranged with 
5 commercial trmJlers, of which "Rp'nvikbuen ll was the first, 
in different shrimp fishing regions of Norway to use the nets 
for certain periods in commercial fishing operations. 

References! 
Karlsen,L.1976. Experiments with selective prawn trawls in 

Norway. ICES Gear & Behaviour Comm., CM1976/B:28, 
1-7,1tab., 2 figs. 
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~~~~~!~~~~~_~~~~:~~~~!~_~~!~_~~~~~~~_~~~!~E~_~~~_:~~~~_~!:~~~ 
by Arvid Kolbjprn Beltestad 

The aim of the experiments was to examine the effects on 
codend trawl §electivity by using different types of 
topside chefers and round straps. The experiments were 
carried out in September/October 1976 on board the 41.2 m 
commercial stern travIler ilVikheim" during a cruise to the 
Barents Sea. 

The trawl used was a standard Granton bottom trawl with 
a nylon codend of 130 mm mesh size. The codend cover, of 
polyethylene, was fitted to the codend in accordance 
with ICES specification. 

Three topside chafers of different mesh size, 2, 3 and 4 
times that of the codend mesh size, were tested. The cha
fers, made of polyamide, were fitted to the codend along 
the forward, lateral and rear edges only. 

The round straps used were of 22 mm polyamide. The straps 
were only fixed through loops on the lacing ropes of the 
codend. The distance between each round strap was in all 
hauls 1.1 m. The selectivity was examined for three dif
ferent strap lengths, respectively 50, 45 and 40% of the 
circumference of the codend (stretched meshes). 

For comparisons, the selection factor was estimated from 
standard covered codend hauls \1i thout topside chafers 
or round straps. 

Fiftyfi ve successful trmd hauls \"Jere carried out in the 
areas of Tiddly Bank and Thor Iversen Bank on fairly good 
concentration of medium and large cod. The catches of 
round fish taken were almost exclusively cod, by-catches 
of other species were neglectable. Total catches ranged 
from OQ4 to 3.5 metric t;Ds p~~--2-4 hours fishing time. 
For the analysis hauls were grouped in intervals of 10 
boxes (of 45 kg) total catch (codend + cover). The selec
tion factors were estimated from selection curves, using 
three-point moving averages and fitted by eye. The selec
tion factors obtained from grouped hauls are plotted 
against the average total catch for standard hauls and 
with topside chafers in figure 1 and for standard hauls 
and \-lith round straps in figure 2. 

The results indicate that for standard hauls the selec
tion factors decrease with increasing catch. The same 
reduction vii th increasing catch is also apparent for 
topside chafer with 2 and 3 times the mesh size of the 
codend. 

-70-



It is also evident that for similar sized catches the selec
tion factor estimated for all chafers are somewhat 10\'fer 
compared Hith the standard haulso 

A reduction in selection factors with increasing catch is not 
so obvious for round straps (figure 2), but the material is 
rather scantyo Also the round straps do not seem to effect 
the selectivity markedly unless when the strap length is 
reduced to 40% or less of the circumference of the codendo 

-71-



-, 7e) j, . 

o 

e, 

1 
J. 

'7 
) o 

---'"",....-~---.. ·......,r.------· ... I-·-----.r,.,.·-·· ~-~----r----T·-

10 20 ~~fJ liD 50 f)O 70 80 

['/\'1'1.··.'1·/ (l)()"1 C\ \ I. . Jl)f\ L ,,) i 

I·"'j. I. H,·].jl j(liJ J·)(.'t.Vi,.,,·'ll !;('i,'ci' jf>}) (,,1(:1 .1" .. 111<1 <1\/<")';"'/" I.:.d <11 (:i.lll:!. 

JJ)j' ~~1 :t!l,-Lj!'d ~JdtJi:-; 'i{}(~ tf)f,:~.i(iL} . ~J"li:!r:··; .. 

·1 

~~tdj!I.Ljyd 11,1'11 J::;, 

viiti! c:l"lt"u; tl'!i} 

" " 



I.j ,10 

l~, 00 

-, n" 
j,oU 

),70 

1 @ 

:; A 

-? 

0 " 
./ 

n I1 [] 

e 

o 

o 

~---.---w.--'~,r-'--.-'~--'--'-'-'~Jr-.----~--~r~"~"-------~-r-~-'-------"~--'r~------~--~'r--~-·-f-'---

10 20 30 l~() ~)O (ll 7n ~~n 

(BOXeS) 
H"ld!:1UIi )" .. !h'L'."n >;C''j(!cti.(Jrj tact,),.:·.; ,:Jlld ,1\"'1','1'1" (,',I,ll ",Il<ll 

t.H' ~;LHiddrd Iti)l)):; <lnd round ~;tl:·,)p:';. 

') 

" 

.j 

;; I i.Hiela nJ /i,jll J ~; f 

~3 t r nj.)::) J (~J1i.Jth (,d~ ~')Ot,', 

" " 
" 4 ') ',~ 

" 40':, 

of .. 
.. " 

,: 
i.JI 

" 

1',1 JI1 

" 
" 



~~~~!_~~~!~~~_~!_!~~~~~~_~~~~~~~_~~_~E~~_~~!~E~ 
by Ao EndaL 

Introduction 

The rapid change in the infrastructure of the NOr1J!egian 
fisheries has resulted in a demand for new types of fishing 
vessels with the highest degree of safety, flexibility and 
adaptabilityo To meet this demand a lot of designfactors 
must be changed, which in turn will lead to vessels 1tri th 
hull forms and layout widely different from vessels of the 
pasto 

The vessel division of the Institute of Fisheries Technology 
Research therefore felt a strong need for systematic examin
ation into the resistance- and seakeeping characteristics of 
these new types of vessels. 

Our seakeeping research can be divided into three categories: 

I Development of an easy and reliable procedure for 
evaluating the seakeeping characteristics of a vessel 
during the design stage. 

11 The establishment of a set of design-criterias deter
mining the sea conditions that vIill result in tlBreaking
off fishing". 

III Providing better knowledge about the sea conditions on 
the Norwegian continental shelfo 

I Development of procedures 

:;!_~:;~~~E~~!2-~ 
The most common way to determine ship motion and seakind
liness, is by use of the Duperposition theory (Refo 1)0 
The significance of this rrinciple is that if we know the 
"response ampli tude opera~.or" (RAO) for a certain response, 
we can predict the response in any actual or imagined sea
way, described by its ene:'gy spectrum, provided that the 
response would vary linear~.y with the wave heighto 

By using this procedure vre have hro possible sources of 
error: 

10 The theoretical cal~ulated RAO is inaccurateo 

20 The investigated cO.lditions lies outside the linear 
regime (too steep ani high waves)o 
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Bearing in mind that fishing vessels usually operate in 
severe conditions vIi th relatively high and steep Haves, the 
mentioned error sources are likely to occur. 

Since little has been done to investigate the limitation of 
this procedure on fishing vessels (at least little is 
published), the Institute felt the need of an investigation 
into this field. 
The best I:lay to conduct these investigations, is to compare 
theoretical calculated RAO Hith RAO calculated from full
or model scale measurements (free running). 

When the measurements are made in the sea conditions ranging 
from calm to rough and for all ship headings, this will give 
us valuable data concerning the two error sources. 
At the same time other useful features of the vessels behaviour 
can be studied, i.e. frequency of shipping green water over 
bow and stern, propeller racing, emergence of bow, tendency 
of broaching, general manoeuvrebility, and speed loss in 
\'laves. 

When we started the research program it was soon clear that 
with the mentioned outline, neither full scale nor tests 
in the NSFI Ship Model Tank in Trondheim would be suitable 
both from a practical and economical view. 

We therefore decided to develope our own model-testing 
technique in open waters, in order to provide as much data 
as possible at minimum cost. 

~!-~~~~!~!~~~~-~~~~~!~~~!~~~ 
To investigate the applicability of our technique, prelimi
nary tests started summer 1976. 
First we had to find a usable test area, without disturbances 
from other vessels and currents. This was rather difficult, 
without travelling too far out on the fjord. At a distance 
of 1 km from our base He found an acceptable area where we 
could perform our tests. 

The tests were made with a 2.7 m (scale 1:5) long model of a 
semi-planing fishing boat. The model was propelled with an 
aircooled engine, delivering approx. 8 HP at 3600 o/min. 
No attempt was made to scale propeller rpm. Instead the 
engine was run to give the desired ahead speed. The engine 
speed and rudder action were radio-controlled from a speed
boat. 

On board instrumentation consisted of a gyro for the measure
ment of pitch and roll, and a vertical accelerometer, the 
data from which could be used to derive the heave motions. 
For the measurements of thrust, a transducer was mounted 
on the propeller shaft. 
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The speed vJas meHsured by rne~m(~ of [" "pi tot-tube" connec tad 
to a pressure transducer. 

All the data was recorded on a Tandberg 4-track tape recorder 
placed onboard the model. Before the testing started, the 
model, complete with all the above equipment, batteries, power 
supplies etc., was ballasted to the correct displacement 
with reasonable values of the CqG. position and longitudenal 
and transverse radii of gyration. 

Wave conditions were recorded by means of a free-floating 
accelerometer waVe buoy, the signals from which were fed by 
means of a cable to a tape recorder on board the speed boat. 

The tests were carried out in the following manner: 

First the wave condi tions were recorded ten minutet:; in the 
middle of the selected area. 

Then the model was run with the desired ap0ed at various 
headings to th(~ predominant '<lava direction foX'- npprox~ 10 
minutes (see figure 1). 

1 preciom/I1Q1lf 

r pI/aye dircc..h'cwJ 

Between each heading the model was manoeuvered in such B way, 
that is was running in the neighbourhood of the buoy. 

This was done to ensure that the model encountered the wave 
conditions recorded by the wave ~uoy. 

During most at the trials we measured the pitch, roll and 
speed. On the fourth channel we recorded comments via walkie
ta.lkie,. 

Wave recordings were also made if the weather changed signifi
cantly .. 
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c~ Results from the preliminary tests 
-------------------------------------
The first aspect we had to control, w"w whether the sea 
conditions in the test-area had a reasonable similarity to 
the sea conditions OD the Norwegian continental shelf 4 

This was done by spectral analysis of the wave data and 
comparison with analytical wave energy spectra. Investiga
tions carrier (ref. 2) showed that the JONSWAP spectrum 
would give the best representation~ 
Figure 2 shows a typical wave energyspectrum from one of the 
trialst compared with a down scaled JONSWAP spectrum. 

-~ ~ J'oNiwl'1 P flf3 ~ 0.10;' 
.' Tt " 2.J2 s~t. 

(suded :10 'trlcl(l.:1 scale) 
-----+:::.-H-E--4-S-t.l~R ID' MI;' 0. '16 -J?? 

SPfCTRtI/-1 T;. 2.3t:s~1:. 

As we see from this figure, the conformity was good and it was 
therefore conoluded that the test conditions in the Trolldheim 
fjord would be suitable for our purposes. 

Unfortunately these preliminary investigations gave us little 
motion data, because a lot of operating experience had to be 
gained and mistakes wara of course made~ 

However, the only intention with these tests. was to get an 
i.ndicl:1tion whethGx' the procedure was unable or not .. 

The data are not fully analysed, lacking the data of pitching~ 
Borne of the rolling data obtained are shown in figure 3. 
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The results indicated that the method could be suitable for 
obtaining quantitative data, provided that a more sophisticated 
maaauring- and D,no.lysing technique ia cU;veloped" 

During the tests we also made some qualitative observations 
of the vessels seekeeping abilities, and a film wus ~~so 
taken. 

When the film is shown at a speed scaled with a factor of 
the equare root of the model scale, the motions will appear 
to be close to the full scale rate. This can prove to be 8 

useful way to reveal characteristics not covered by the other 
data~ 

The conclusion must therefore be that this is a possible 
way to get a better understanding and description of the 
vessels seekeeping abilities~ 

With basis in the experience from the preliminary investigation 
a new procedure is under preparation. 

The objective of thit-:; work, is to develop a lIsimplell and 
reliable procedure for collecting, and analysing data. 

In this work emphasis has b~en concentrated on a reduction 
(.5a\l'ing) of equipment and weights on bOBrd t.he modeL 

'11he' planned system is Gho'.vn. in figure it ~ vii th this ?jYs tem. ~ie 
will have the following possibilities; 



Measure data in the Qodel, and transmit them by radio to 
the base of operations" 

To store the data, with possibilities of retrieving them 
in the original form. 

Surveillance of selected events (for instance the rolling 
motion), on oscilloGcape or plotter. 

Calculation of tbe spectra and/or other interest::'ng 
statisticQl proporties, by the Use of a mini-computer. 

Graphical presentation of data on a display. 

This procedure will give us much more flexible and accurate 
testing operations. 

By continious survcilJance of the data we will be able to 
detect faiJure of the equj~~Ant) ~ignificant changes in sea 
conditions, etc. 

The most iwportnnt featUre is that the analysis is performed 
immediately, and this will enable us to make changes in the 
testing progra~ in order to investigate interesting aspects 
that might be r:)vealed d11"ring the tests. 

With this new procedure we are hoping to carry out the follo
wing investigations: 

I Motion,s ~ --_.""'-_ ...... 
j\:;eaGure ~~oave 1 roll, pitch ane] surge, and make quali tati ve 
observations of bow 0~~rcence and shipping of green water 
at how aDd Gtorn. 

11 !1a~~.l::.ve~"i l1.ri~_ 
Perform the lic:~rc)_0 t::-iaJiI, measuring the tactical dia-
meter fer 7a~iovc co~ditionn and rudder deflections 
(see f:Lgure ~). P"r:"'orm "C!.1.G "pull-cut test", in order to 
test the ('(l.1YGO c;·;;a'·,ili ty of the veseel. 

The tost rr0('od~~e is to put the model into a turn with 
the ~udder, and ,.~en turning steadily the rudder is put 
amidships and the resultant rate of turn is measured 
(seD figure 6). In Rddition qualitative observations will 
be mado of the vescels ability to maintain course in 
waves and to:1den r;y of ilbroaching-to ll in following sea. 

III Resi::;tnnco: -----""-j\1easure tl:J.e: t·lrust a·,ld speed at different headings in 
waves (speed-loDs). 

IV Filming of sp"3cial situations. 
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We expect to have part of the equipment available this summer, 
and to start test runs, establishing procedures etc. 

This paper is an attempt to describe very briefly the work we 
have performed in this field, and to outline what we have in 
mind for the future. 

Our intention with this work is to develop more suitable methods 
for investigating the seagoing qualities of the new types of 
vessels we are developing. Methods that will yield practical 
results, and that will enable us to design vessels that will 
meet the exacting demands of the future. 
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Performance trials on a Scottish purse seinero 

Introduction 

The Industrial Development Unit of the White Fish Authority 
has since its formation in 1963 been actively engaged in 
carrying out instrumented performance trials on selected types 
of fishing vesselso The vessels which have been the subject 
of these trials have included Scottish fly draggers (2), 
pelagic pair trawlers (2), demersal side trawlers (2), wet 
stern trawler (1), double beam trawler (1) and freezer stern 
trawlers (5)0 It has been the aim of the Unit to cover as 
far as possible, all methods of fishing operations carried out 
by the United Kingdom fleet. The object of this work has been 
to obtain reliable data on the performance of the vessels and 
their equipment to assist in subsequent development programmes 
to improve their efficiency and safety of working methodso 

The latest vessel type to be of the subject of an instrumented 
tr:i.a.l vras a Scottish purse seinero This vessel is typical of 
the second generation purse seiners being introduced into the 
Scottish herring fleet. The skiff has given way to side 
thrusters at bow and stern and the fishroom consists of a 
conventional fishroom in the forepart and three insulated 
fish tanks in the aft part. These tanks are built "in si tu" 
and designed to carry the catch in chilled sea water using 
fresh water ice taken onboard in port. 

Purse seining is a relatively new type of fishing operation 
in the context of the British fishing industryo The first 
purpose built vessel entered service in 1967 and the number 
has increased yearly to its present level of 350 Whilst it 
was possible to see each successive vessel becoming more 
sophisticated than its predecessor with large installed 
powers, more powerful winches 2nd side thrusters, no 
quantative measurements had been taken to establish the 
manner in which this machinery was being usedo To fill the 
gap in existing knowledge, the Herring Industry Board and the 
White Fish Authority made arrangements in 1972 with the owner 
of a vessel then in the process of being designed to have a 
scientist cabin with permanent wiring for instrumentation 
built into 'the vesselo The vessel was delivered in May 1974 
and instrumented measured mile trials carried out in Septem
ber of that year, followed by side thruster trials in March 
1975 and fishing trials in June 1975. 
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Des9.ription of~ssel 

The vessel vIas designed and built by Hall Russells, Aberdeen 
Hi th the dual role capability of purse seiner or tra"/ler 
(figure 1). 

The vessel is of all welded steel construction with an over
all length of 26.94 m and a design displacement of 300 tonnes. 

Further details of the vessel and its equipment is given in 
table 1. 

Instrumentation - -
The instruments for the trials were supplied and installed 
by the Industrial Development Unit. 

The various parameters measured together with corresponding 
transducers and location are listed in table 2. 

Data was either recorded on a multi-channel U.V. recorder or 
noted by hand. 

Performance trials 

Measured mile 

To establish the free running performance of the vessel, three 
double runs and one single run of the Aberdeen measured mile 
were carried out. One pair of double runs were carried out 
for each nominal engine speed setting of 910, 830 and 730 
revs/min. The time on the measured mile was limited by the 
deterioration in the \veather as indicated by the maximum 
pitch and roll ampitudes recorded during run 7 and listed 
in table 4. The measured shaft powers, ship's speed and 
engine revolutions are given in table 3. 

Correction to ship speed for shallow water effect on the 
mile has been made using Schlichting's method (Reference 1) 
and the results in the form of speed/power and speed/engine 
revolutions curves shown in figure 2. 

Side thruster trials 

These trials were carried out by mooring the vessel broadside 
to a quay with suitable bollards using a single headline and 
stern line. Into each line was connected strain gauged tension 
link. 
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The output from the link being carried inboard and recorded 
on UoVo recorder via an electrical cableo The procedures 
adopted for the trials was based on those for bollard pull 
trials for tugs as given in Reference 20 

During the trials main engine was recorded by hand from the 
bridge engine tachometer as the propeller shaft was clutched 
out and no readings could therefore be taken from the shaft 
speed transducero 

Side thruster supply pressure readings were recorded on the 
UoVo recorder from pressure transducers at the control valveso 

Thruster input shaft speeds Here collected for each thruster 
from a magnet and read switch mounted on the drive shaft from 
the hydraulic motor to the thrustero 

The results of the trials are given in tables 5 and figures 
3, 4, 5 and 60 

~~~~~~~L~!:~~~~ 
The purse seine vIas shot three times in sheltered \"later during 
daylight 0 The purpose of this exercise was to establish a 
"normalll operational level against which future commercial 
fishing operation measurements could be comparedo In addition 
to an operational log being made and data recorded in -the 
U 0 V 0 recorder, both a cine film and s till photographs \'.fere 
taken of the Triplex roller to record the angle of the net 
during the "dry up" processo 
The object of the filming was to attempt to relate the angle 
of the net and Triplex roller pressure to the heeling moment 
produced on the vesselo 
The results of these are shown in figures 7, 8, 9 and 100 

Discussion 

Measured mile trials 

The maximum continuous rated power of the main engine is 
560 KvJ but during the trials the maximum shaft pov/er measured 
was 585 KWo Assuming a loss in gearbox transmission of 4% the 
engine "JaS developing 609 KW and therefore \'.fOrking in the 
overload regiono This suggests that the design pitch of 1330 mm 
is too high for the propellero 

The speed/power curve in figure 2 illustrates the classical 
characteristics associated with this size and type of fishing 
vesselo 
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The most striking feature is the fact that to achieve the last 
10% increase in speed an increase in power of 55% was requiredo 

Side thruster trials 

Dr. Norrby (reference 3) determined a non-dimensional coeffi
cientxfor the evaluation of side thruster performance. The 
definition of this coefficient is given by: 

where 
T 
j 
P 
DO 

(p D)2/3 
o 

::: Nett thrust 
= Mass density of water 
= Power delivered to thruster impeller 
= Diameter of impeller 

On the basis of published data he found that realistic thruster 
performance lay between values of 0.52 and 0.58. Examining 
the results in table 5 the average value for the foreward 
thruster (omitting run 20/1) was 0056 and for the after thrust 
0.52. These figures in range found by Norrby and the thrusters 
can be considered to be operating satisfactory in relation 
to the power input and impeller diameter. However, comparing 
the maximum thrust of each unit, the foreward thruster although 
seemly more efficient than the after thruster on an ~ compari
son in fact produced 12.5% less thrusto This difference is 
probably associated with higher losses in the longer hydraulic 
circuit between the pump unit in the engine room and the 
foreward thruster compared to that of the after thruster. 

Vessel stability and fish,ing ,_gear loads 

In its normal mode of ope~ating with its purse net stowed in 
its net pound, the vessel is in an upright condition. As the 
net is shot a1rJay the vessel heels approximately 6

0 
- 7

0 
to 

port. With a total gear weight of 14.5 tonnes this implies 
that the centre of gravity of the stoHed gear is some 1.3 m 
to starboard of the centreline. This figure is reasonable 
considering that the purse rings are stowed at the starboard 
bulwark and the leads are stowed just inside the starboard 
bulwark. 

Under the combined action of the purse wire tensions and 
the net tension at the Triplex, the vessel changes heel to 

o 0 
starboard through approximately 11 - 15 , to a measured 
maximum starboard roll and heel of 8 0 
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Consider minutes 16 to 17, shot 1/1 and assume roll centre 
to be at the waterline: 
Total mean purse vlire tension := 8043 tonnes 
Lever (half beam of ship) := 3066 metres 
Moment due to purse uire tension := 30083 tonne metres 
Mean Triplex Pull := 0099 tonnes 
Lever (from examination of figure 10) := 5070 metres 
Moment due to Triple:;: Pull := 5064 tonne metres 
Mean thrust (aft thruster) == 0050 tonnes 
Lever (centre of thruster beloH W/L) := 1040 metres 
Moment due to thruster := 0070 tonne metres 

There is no moment due to wind force as wind is blowing from 
dead ahead o 

Now heel due to an external moment is given by: 

GMFSin Q x Dispto 

Sin Q 

Q 

== 

== 

== 

:= 

Moment 

Moment 
GMF x Dispto 

37017 
'0066 x 26003 

002164 

This heel change compares very well with that measured, which 
shows that the assumption of a half beam lever for purse wire 
tension is valid, and that an approach to purse seine vessel 
stability in this manner is possibleo 

In this trial the maximum purse wire tensions and correspon
ding Triplex pull were approximately 65% of the weight of 
the purse seine and rings, etco It is suggested that this 
proportion could be applied to other vessels "Jorking purse 
netso 

After the pursing operation is complete the net is "dried
up" and the vessel progressively returns to an upright 
position under the moment applied by the Triplex pull and 
the net being stowed back on boardo 

It should be noted that the maximum roll angles due to 
weather, recorded in the sheltered waters of The Minch were 
1307° to port and 708° to starboardo It would seem, therefore, 
that the maximum combined roll and heel likely to be encoun
tered durin§ a normal fishing operation in sheltered waters 
would be 14 (roll) + 8° (heel) ioeo about 22°0 
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Use of side thrusters 

The thrusters tend to come into use during the pick up of the 
dahn buoy and throughout the actual "drying-up" process after 
the net had been pursed and the rings brought to the purse 
gallows. It is noticeable that the after thruster was almost 
in continuous use whilst the forelHard thruster was used only 
occasionally. The reason for this was the need to hold the 
vessel in a steady position relative to the wind whilst 
countering the turning moment on the vessel caused by the 
power block hauling the net. 

The maximum thrust calculated from measurements of hydraulic 
pressure and thruster motor speeds during these trials was 
0.76 tonnes foreward and 0.87 tonnes aft. These compare with 
the maximum of 0.91 and 1.04 tonnes respectively achieved 
during the thruster trials. Each thruster was therefore operating 
within its working range, but these results suggests that more 
powerful thrusters would be required to work the vessel effec
tively up to winds of Beaufort 5. 

Purse wir.!:..ch load/speed/power requirements 

Typical winch loads during pursing are shown in figure 8. 
The load rises steadily to a maximum of about 5 tonnes per 
barrel when the purse wires are vertical and then falls sharply 
to about 2 tonnes as the purse rings are brought to the gallows. 

Hean hauling speed on the purse line was 0.32 m/s corresponding 
to a mean drum speed of 20 revs/min. Power and torque figures 
to sustain this load at 20 revs/min were 29 KW and 1400 Kg:f:m 
respectively. These were well within the rated winch performance 
figures of 50 revs/min, 82 KW and 160 Kg:f:m. 

PropUlsion power reguirement~ 

The maximum propulsion power requirements during the purse 
seining cycle was 220 KW and was incurred towards the end 
of the net shooting sequence, the power steadily increasing 
from approximately 50 KW as the dahn buoy was shot away. 

During the pursing operations 130 to 150 KW was used and 
approximately 55 KW during the IIdrying up" with an occasional 
increase to 100 KW for manoeuvring the vessel out of the net. 
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Tri21ex load/speed re~uirements 

The net was IIdried Upll by the Triplex net hauler at a rate 
of 0.15 m/s with a steady load of approximately two tonnes. 
The rating for the hauler was 3 tonne at 0.25 m/so 
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'L'ABLE 1 

H .. F. V ~ ·COURAGEt 
, .'1 

GF;NEHAL PAfITICULARS OF VESSEl.. AN)) EQUIPHENT 
,. , ~.. ~~ V ._., _pO ... , 

Name! 

'Type: 

li'ishing Letters ~ 

Owners: 

Builders: 

Builders No: 

Length B.P,,: 

Length O.A.: 

Breadth Hid: 

Depth'l>ad: 

Nax.Cont .. Hated POvler: 

Hax.Cont .. Hated Speed: 

Side Thruster f.1anufa(;turers: 

Side Thruster Typet 

Impeller diameter: 

Notor typet 

Hain flinch: 

Net \<finch: 

Float Line Length: 

Ground Line Length: 

Naximul1 Depth: 

Weight of Lead Line: 

';eight pf eRch Purse Hina: 

Size of Floats: 

COURAGE 

Purse Seiner 

BF' 212 

George West & Part net's 

Hall; Hussell & Co~ 

22 .. 86 metres 

26.9i.1: metres 

7.):1.5 metres 

J~960 metres 

560 KW 

900 n.PH 

Ilr~dr. Drunvoll Notorfabrikk A/5 .. 

SPII-l05 (Both Thrusters) 

i3so mm 

Vid(ers 50 H-JOOA-IC-200 

Karmoy 

Triplex 504/)00/1A 

'14~5 tonnes 

567 metres 

631 metres 

155 metres 

:1000 Kns. 

6 K9~h 

150 mm x 190 mm. 
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table .2 

H .. F.V .. 'COURAGE' - LIST OF INSTRUHENTATJON 

t 
I . . " t 

Parameter Transducer 
I 

Location Itecorded 
Heasured Used By 

Shaft R .. P"H .. Photo Electric Intermediate V.V" Recorder 
Pickup Shtl.ft 

... " . ~-..., ... - - . . 
Shaft Torque Strain Gauge Intermediate VcV~ Recorder 

Shaft 
........- ,., ....... :0 , 

""'- i 
:r~_ - I 

Elapsed Time stopwatch - I Hand 

'" C'" . -- -- -
Vessel noll Hotion Gyro Scientists V.V. Recorder 

Cabin -----
Vessel Pitch Notion Gyro Scientists U .. V. Recorder. 

Cabin 
. -- . --

Vessel Heave Accelerometer Scientists U .. V. Recorder 
Cabin 

.11 ... q = ....... - --
Rudder Angle Rotary Hudder St,()ck U .. V. Recorder 

Potentiometer 
"" ... ~ 

Propeller Rota}"y Gearbox U .. V~ Recorder 
Pitch PotentiOOleter 

.. ' . __ ""'I' . . ... 

Ship's Head Nagnetic Hheelhouse Hand 
Compass 

--,,-.-- -- ---~ 

Fwd. Thruster Strain Gl'.uge Control Valve U"V .. Recorder 
Pressure Pressure 

, . ~ .. ~ - . '1',,----

Fwd. Thruster Ha9netic Drive Shaft U .. V. Recordel' 
H.P.H .. Proximity 

.. , , . F ~ ...... _ ----r-----'- , 
* .. ", ~ .... ..... , --~ 

Aft Thruster Strain Gauge Control Valve V.V .. Recorder 
Pressure Pressure 

_ • .,c '-,....,. - --~f"---' ~ 

Aft Thruster Nagnetic Pr:i:V€! Shaft I U .. v .. Recorder 
R .. P .. ):~ Proximity 

~ ,,~ - " . ....... '"- ,~ 

Fwd. warp Strain Gauge In Uarp lJ~V .. HeCot-de:t 
Tension Load Cell 

--- ~ ~ 

Aft Warp Struin Gauqe In \larp U.V. Hecordel 
'fension Load Cell 

~- -
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FIGURE 10 -103'" 

M.F.V. 'COURAGE' 

STILLS FROM CINE FIUI SHOT 30/2 
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Expedition to the Antarctic 1975/76 by the Federal Republic 
of Germanyo 

In view of in particular the very substantial resources of 
krill in the Antarctic and their potential importance as 
human food and for other purposes, the Federal Republic of 
Germany undertook an expedition for research and exploration 
of krill and fishes in the Antarctic sector of the Southern 
Ocean. The expedition was carried out by the Federal Research 
Centre for Fisheries in Hamburg in collaboration with the 
Institute for Marine Science at the University of Kielo The 
necessary financial means were provided jointly by the Federal 
Ministries of Research and Technology and of Nutrition, Agri
culture and Forestryo 

The cruise started on 20 October 1975 from Bremerhaven and 
finished there on 14 June 19760 The survey was undertaken 
with the German FRS "Walther Hen-Jig" (2250 GRT, 4600 hp) and 
the government-chartered trawler "Weser" (2176 GRT, 3000 hp). 
The 6 months work in the Antarctic was divided in 3 parts as 
follows: 

I 
II 
III 

16 November 1975 
20 January 
18 March 

13 January 1976 
12 March 1976 
20 May 1976 

Parts I and II started and ended in Montevideo (Uruguay), 
with refuelling in Port Stanley (Falkland Is.)o Part III 
started from Montevideo and ended in Cape Town (South Africa). 
During each part 20 scientists and technicians worked on board 
(12 on "Wal ther Hervrig", 8 on "Weser") who l-lere replace d after 
each turn, together with part of the crews. 

The area of investigation during part I l1as between the eastern 
part of the Burdwood Bank and the waters around South Georgia 
south to the ice edge at about 60

0 s latitude. During part II 
the survey of the Scotia Sea was repeated, and the shift of 
the ice allowed to investigate the areas of the South Orkney 
and South Shetland Islands. FRS "Walther Herwig" worked also 
on two sections in the Weddell Sea (southern limit 67°S, 
44 OH), whereas FMS "Weser" investigated a ~rid of stations ... rest 
of the Antarctic Peninsular up to about 66 S/68°w. During the 
third part the survey in the Scotia Sea and around South 
Georgia vIas again repeated and the area of investigation then 
extended to the waters east of the South Sandwich Islands. 
After refuelling in Cape Town the last 3 weeks until 20 May 
were spent in surveyin~ the ocean area between 50° and 60

0 s 
latitude and 6° and 18 E longitude. The total distance sailed 
by each ship during the entire cruise l'JaS about ~-7.000 nauti
cal miles. 
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The programme of the expedition ,ms fully integrated bebleen 
the following three main sectors: 

ao biology and environment, 
bo location and catching, 
Co processing and product development. 

In the field of biology a wide grid of stations was worked 
using mainly the RMT (rectangular midwater trawl) and neuston
sledge for obtaining quantitative scientific catches of krill 
and its young stages, as well as fish brood and other plankton. 
Altogether 282 RMT- and 226 neuston stations were sampledo 
Together vii th a large amount of adult krill caught during 
209 hauls with the pelagic krill trawl these samples will 
provide a picture of the quantitative horizontal and vertical 
distribution of krill over a fairly wide areao The sorting and 
evaluation of the samples is presently being done, including 
detailed studies on biological parameters. Preliminary results 
show that dense concentrations of krill were observed particu
larly north and east of South Georgia, in the Scotia Sea 
north of the South Orkney Islands, around the South Shetlands, 
and west of the South Sandwich Islands. Usually krill was 
most abundant in the upper 50 metres of the sea but sometimes 
also deeper (80-100 m)o Of special interest are sizeable 
catches of krill close to the bottom as deep as 260-300 m, caught 
together with fish (South Georgia and South Orkneys)o 
Krill catches otherwise did not contain by-catches, and- diffe
rent from expectations- hardly any pelagic fish were caughto 
Also the catches of cephalopods were neglectable, possibly due 
to the type of gear usedo Some problems arose at certain 
times in certain areas with mixed catches of krill and salpso 

A large amount of material for biological studies of fish 
became available through 201 hauls wi th 200 ft bottom travlls 
on the shelf areas around some Antarctic islands and on the 
western side of the Antarctic Peninsular. Detailed studies 
on various species such as Dissostichus spec, Notothenia rossi 
marmorata, Nogibberifrons, Champs~cephalus gunnari and others 
are presently in progress. 

It is expected that the biological data after careful evalua
tion will help to improve the overall basis for the estimation 
of krill and fish resources in the survey area and their 
potential for long-term fisheries utilisation. They should 
also contribute towards a better understanding of some aspects 
of the ecosystem in these waters which must be taken into 
account for a proper management of a future krill fishery. 

Parallel to the biological studies a substantial programme of 
hydrographical work was carried out to investigate environ
mental factors in relation to krill distributiono Oceano
graphic data Here collected mainly on 384 stations \1i th 
Nansen bottles lowered down to 750 m depth, 395 bathythermo
graph stations, and 21 stations ,'Ii th "profilers il for current 
measurementso 
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About 2900 salinity and 1124 silicate measurements were taken. 
From the data available it will be possible to present the 
environmental situation in the area covered by the survey in 
38 oceanographic profiles, running mostly N/S and E/W. 

In the field of location and catching of krill quite satis
factory results could be obtained. Locating krill shoals with 
echo sounders of high frequency (150-200 KHz) did not present 
major problems and such concentrations could to a certain 
degree also be detected with normal fishfinders (33 KHz). 
For catching the krill pelagic trawls were developed on the 
basis of commercial gear already available. The trawl is 
about 95 m long, with about 1200 meshes around the opening, 
mesh sizes at the mouth 200 mm, and with a small-meshed 
inside cover over the entire length of the net. With this 
pelagic trawl quite sUbstantial catches of krill were obtained, 
amounting in some cases to more than 30 tons per hour, with 
a maximum of 35 tons in 8 minutes. The overall average of all 
hauls made by FMS "Weser il vras in the order of 8-12 tons per 
hour. Difficulties arose sometimes in having too large catches, 
and emptying of the net presented then some problems. Further 
studies will be made to improve the gear and more experience 
is needed for the quantification of krill from echo traces 
so that in future gear operation can be adapted to catch only 
quantities which can actually be processed on board the 
vessels. 

Fishing with 200 ft bottom trawls on the shelf areas around 
the islands and off West Antarctica resulted usually in catches 
of up to 1.5 tons per hour, but occasionnally they were much 
higher on some places (mainly Notothenia rossi marmorata and 
Champsocephalus gunnar~). Besides of the shelf off South 
Georgia, where 25 fish species were observed with 8 being of 
commercial interest, the bottom of the shelves was rather 
rough and difficult for trawling. 

In the field of krill processing and product development a 
wide range of techniques vIas tried during the expedition. 
Priority was given to aspects of using krill for human 
consumption, although krill meal was also produced on board 
and landed for further studies in relation to the use as 
animal feed and for aquaculture. Considerable quantities of 
raw and cooked krill and of raw and cooked minced krill meat 
were also deep frozen and taken home for further processing 
ashore for the development of marketable products. The minced 
meat was produced by use of a bone separator (Baader) which 
allowed a satisfactory removal of the chitin. Experiments 
were also made for the preparation of krill powder/paste 
through coagulation by steam. 

Finally it should be mentioned that scientists from Argentina, 
France, Great Britain and South Africa participated actively 
in the German expedition. 
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Exchange of hydrographical data and satellite observations 
was arranged with institutes in the U.S.A. After the expedition 
contacts were intensified with scientists in a number of 
countries. 

It is hoped that the Federal Republic of Germany will be in a 
position to undertake a second expedition of this kind during 
the season 1977/78. 

Summary of shrimp midwater trawl develoEment 1976 - Gulf of 

St. Lawrenc~ by A. Tobey 

New Brunswick shrimp trawlers in the Gulf of St. Lawrence fish 
with the bottom trawl for pink shrimp (Pandalus borealis) on 
the productive fishing grounds in the area of the island 
Anticosti. Pink shrimp migrate during the hours of darkness 
vertically from the bottom to heights of over ten feet. 
Because the bottom trawls used in this fishery have a very 
low vertical opening, the commercial trawlers mostly notice a 
SUbstantial decrease in shrimp catches at darkness. Therefore 
the vessels must interrupt fishing at night, because even 
the fuel costs are not covered by the value of the catch. 
The limitation of fishing only during daytime results in 
relative long trips with the associated deterioration of 
shrimp caught early in the trip. By changing over to mid-
1tJater trawling in the dark hours it is expected that the 
fishing time per day could be greatly increased, resulting in 
reduced trip duration and improved quality of the landed 
product. 

In the period of July 1st to October 31st 1976 experiments 
irli th hlO basic mid\'!ater trm-!ls were conducted by the Fisheries 
and Marine Service of the Department of Fisheries and the 
Environment, Canada and the Ne,'! Brunswick Department of 
Fisheries. The first midwater trawl used was a Diamond VII 
t'Ji th 1 1/8" mesh in the lengthening piece and codend. The 
second trairll Has a 1556 mesh mid1tJater traVll with 4 3/411 mesh 
wings reducing to 1 1/211 mesh longthening piece and codend. 
It was experienced that shrimp caught ",i th midwater tra'c!ls 
usually have been larger in size than those caught by bottom 
trawls and in addition, the amount of immature redfish by
catch decreased considerably in comparison to the bottom trawl. 
A full report of this project is pUblished as technical report 
No. 701 by the Industrial Development Division, Technology 
Branch, Environment Canada and the Research and Development 
Branch, Department of Fisheries, New Brunswick. 
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