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4. General Aims of the Working GrouE 

The aims of the Working Group _have n0t changed since its first meeting~at Nante:s 
in 1973. They are: to discuss current practical problems in fishing operations 
particularly those that might involve aspects of fish behaviour, to keep in touch 
with techniques and facil~t~es_used to observe t~e react~on of fish to fishing 
operations, to maintain an up-to..:.date knowledger:6f relevant -studies :of fish . 
physiology, and behaviour including hea.ring and vision studies, to discuss interpre­
tation of fish behaviour in relati:9n ~to. fishing 9perations, and to identify and 
encourage co-opera ti ve experimenot'al work where this seems worthwhile. 

5. Summa.~Y of ~~st Meetings :.,. ' .' ~ 

'•! ·. 

The first meeting, in Nantes itt ~973, 'consi_dered and defined these aims~ The •· 
second meeting, in Aberdeen in-1974~ gave special attention to the swimming performance 
of fish and generated 8: specia,:l ad hoc ~e,eting at Texel which published a 7G 
page report on design and practic.~l· opera;cion of. research aquarium systemsi.:-(Gear 
and Behaviour Committee, CM 1975/B:3)~ Th~ third meeting in Ostend in 1975 
concentrated on the effect of electric fields on fish (CM 1975/B:19 and B:20). 
The fourth meeting in Hull in 1976 as well as producing a general report 
(CM 1976/B:2) held a joint session with the engineering working group and produced 
a special joint session repo.rt, .qn the methods for observing gear and reaction of 
fish to gear (CM 1976/B:3). · · · 

At Hamburg in 1977 (CM 1977/B:4) the ·spe~ial subject discussed was methods of 
attracting fish. At Bergen Council Reso1utions (C Res 1975/4:11 and C Res 1976/5:5) 
relating to acoustic methods for pe1agic and demersal stock assessment were 
considered and the effect- ·of. fi!Sh .. behav.iour patterns on the .echo target strength was 
examined at length as the special subject.recommended.by the Council Resolution 
1977 2:12(b). . 

At Goteburg the Working Group discussed 'schoo1ing behaviour in relation to the 
catching process' and Council Reso1ution (C Res 1978/2:206) confirmed that the 
subjects included in the general a;i.ms of ._tre, Working Group should c~ntinu~ to. be 
updated and the subject of the reaction of, fish to rope trawls was disbu.ssed. 

At Reykjavik the \~orking Group discu~s~d· Sele.ctivity in Fishing Gears and the 
possibilities of Species Specific fishing (C Res 1979/5:lb) and a summary of the 
discussion was included in CM 1981/B:23 ·p 11 -,13 Fish Capb.1.re Committee. The 
same meeting recommended that th~, sub.ject 'The behavioural a.spect of ·fow energy 
fishing methods' should be discus,s.ed S:t Nåntes in 1981. This was supported by the 
Fish Capture Committee and reinforced by C Res 1980/2:8. 

6. Agenda for the meeting at Nantes 

1. Progress Reports and Programmes outlining research projects continuing in 
each country .. 

'\ 

2. General contribution on reaction o'f fish to fishing operations. ·. 

3. Special subject 'The behaviourai .aspects of low energy fishing methods': 
See C Res 1980/2:8. 

7.. Progress Reports and Programmes 

Belgium 
During the year 1980 - 1981 there was no specific work done in the field.of 
fish reaction.. It can be mentioned that a project investigating tangle nets wi11 ·,_.,a 

started in the period 1981 - 1982 and trials in the field of electrical fishing for 
shrimps and f1atfish are planneda 



Canada 
In Newfoundland therG- has been some exp~riroenta.l development of trawls as tool.s 
for research surveys of indig~nouo f1sh stockso In particular, with a Yankee 
36 shrimp trawl for juvenile fla~fish, a short chain foot gear and l2o7 mm e:x:tended 
mesh cod-en~ liner was successful for witch and yellowtail flounder, 9.5 mm tickler 
chain was succe'ssful for 6.- 15 cm wi tch and rubber bobbins and floats on the 
footrope bosum was ef~ecti ve f~r 4 cm and l~rger yellowtail o~ ·~ough sea bed. 

The Quebec Department of Fisheries has deveioped a prototype instrument 
for measurin8 trawl wing spread during research surveyso An original device for 
measuring vertical shrimp distribution to'a height of 5 m above the sea bed haa 
produced interesting restilts. Plans for 1981 include a shrirnp trawl with sorting 
panel and experiments with traps for lobster, whelk (to avoid lobsterby-catch) and 
crabo 

The Federal Industrial Development Division in Va.ncouver·is experimting with 
commercial herring impoundments to assess the effect on the fish, particul~rly 
respecting ro~ development.. Some .selectivity of black cod ·.traps in the presence 
of high juvenile concentrations.was achieved by using 'two 8o5 cm ringa in· each trapo 
Cod-end mesh selecti vi ty studies ·on English and. rock· sole in Hecate 'Stra.i t 'A~i th 
~n, 5 1/411 and:6 11 meshes indicated that one-third as many undersize discards were 
retained by the 611 me~h as by the 4-~ 11 mesho Preliminary studies are .bing conducted 
on the effectiveness of hexagonal-mesh netting to· permit escape of juvenile salmon 
from purse-seine bunts. 

At the Biological Station in Nanaimo, BC automatic longlinging has been 
developed to survey rock fish on untrawlable sea bedo Coordinated tests were 
conducted by hydro-acou"stic, swept-volume and ichthyoplankton methods for 
estimating the biomass of adult Pacific hake and walleye pollocko Mesh 
selecti vi ty for flatfl.sh. in liecate Str~i t was mea·suredo Canq.dian fishing effort 
for Pacific Ocean perch in Queen Charlotte Sound and for Pacific cod, rock sole 
and English sole in Hecate Strait is being standardized, and fishing effort is 
being allotted to single species in ~ multi-s~ecies fishery in Hecate Strait. 

Denmark 
The Danish participant informed the Working Group abau·t the plans for establishing 
a Fishing Technological Institute in Denmark. The Institute will 
comprise a flume-tank, a simulator' for fishing op~~ations and øther facilities for 
technological research. The Institute is expected to be fully established in the 
autumn of 1982e It was further stated that projects on energy saving fishing 
operations are in progress at the Shipbuilding Institute in Copenhageno Studies 
of reaction of fish to fishing operations. are not being carried out at presente 

Faroe Islands 
No siecialist programme is undertaken in fish reaction studies, but a number of 
.ioint programmes with Norway ?n observing the reaction of fish .. to trawls are 
conti,q.uing o • 

France 
An automatic system for underwater observation has been developeda Its originality 
is its low cost as it is made with an ordinary camera and flashø In operation the 
system i~'hung under the yessel .. 

' .. 
Underwater films were obtained with a TV camera fixed on a scallop dredge, the purpose 
was to count the number of shells to estimate the available stock .. 



In the COB laborato.ry (in Brest) tank experiments are conducted on the behavio.u.:r , 
of norway lobsters in an eleot;ric f=!-e:~.d in order to hel p development . .of an eløc·tric 

' • ~ • . " ~ • • ' . • . l 

trawl.. . . 

Observ9tions ~~~,1·~ the reac~ion. of fish in corim~ercial .. tisher.i~.s ~ere reco.~ded. in 
r~lati.on t.o. ~w<;> ·main probl~Ins; . spee.4 o! trawl~ng. ånd rr{~inmm· mesh .. si~e at the 
mouth .of..a, large trawl.: I:q: coasta~ fis.~er~es a very large. trawl towed'by; less 
powerfull tra\vle.rs at speeds of 2.5 - 3 knots are found to be efficient ··with the mouth 
opening cover;i.ng the surf9-ce to the bottomo 

~ . ' . ' . . . . 

For clem~rsal f.iJ$hing, it. pas be en ·~o~nd ~that. it is no~ posr:d,.k.le to use meshe{3. tl)a t 
are tqo big a.t the mou.th opening.o! trawl ie no'~arg~t:~tban 200 mnt. for the lower 
panel and ~01ftTer .paJ:'tS of . the side panelso ·' ... : 

Germany, Federal Republic of 
Wi thin. the past year the, Ins,t;i. tut :fur Fangtechnik has underta~en proml.s~ng . . .. 
investigatiol).s for the introduction of :so ·· cailed på'ssi ve gears (setn~ts, long~~nes) 
and.certain. a~tive gears.(Danish,seine and,e~ectrified be~m.trawl~- At this:very 

. beginning it. was ... a .ape ela]. to pi c· ;to firt4·.· out tihich ge~r can be success~u~ly used in 
each area· and tq p.dapt the methoq~ tq. the differ~nt condi tions of the· fis,hing areas •. 
In . the tid~l areas of the. G~rman · Bight and· especially to ·,those of .the shallow 
area of the. Ba.!'tic ~ : The intr6ctuct:ion of .new fishing methods ;r-equir~d the · . 
~pplication 9f mechanical auxilia!,'Y instrumentatic;:>n.to re,duce manp()wer and time 
consumption so tha.t behavioural aspects could not be covered. in the year o.+ 
reference. 

Iceland .. 
No special ·work .on fi.~h .behav~~.ur, .. was carried out since the last meetin~. 

;, l . . .. . " 

In Summer 1981 ~ t is planned t.o make·a fillfl. on ~nish Seining and. tJ~;e behavio:ur· 
of same· fish · sp~ci.es .reacting .withi;n this fishing· ge~r. :- .. ,. . · . 

~ . ': '' 

Netherlands 
There is a great deal of.interest in the reaction of .fish to gear at the -l:Jmuiden 
laboratory. In the new hexagonal mesh trawls some observations are being made by 
.Placing echo .s<,>under transduc.~rs at various posi tions. on. the gear. • 

There is· a specia+ group in Holland dealing with, d~sign.of barriers .that. p;revent 
fish ep~ering. industrial plantsa 

At the Laboratory ~f Compar~tive. Physiology in Utre~ht some unique and·very , 
relevant work ia ·continuing on the. hearing of fisha Ingenøous new experiment·s 
are being undertaken to define the directional heåring of many species of 
commercial fish and also investigate their ability to measure the distance of 
sound sources such as fishing gear componentso 

Norway. . .... 
A coordinated programme continues to develop where members or' Fishe~ies I~sti tute .. 
of tho Uni ve:r!ities of Tromso, Trondheim and Bergen and the Marine Institutes and.' . 
the Fishery Technology Institute co-operate on a number of projectso Many of these 
studies are of interest to the reaction working group and are closely linked to 
development of fi.sheries in Norwa.yo 

In Bergen the longline behaviour investigations includ·e how the ,fish takes the 
hook: Aspects of bai t, hook shape, construction of snoods and lines; fishing· 
technique and:seaso.nal v:ari?-tions. Oslo University. have a pro15ra~m~ examining 
how specific olfacfory COJr!.ponents stimulate. cod be~v~our. · 

6 .. 



The attra.ction of fish to oil rigs is b~ing studied in the Ekofisko 

The behaviour of capelin and blue whiting in a mid-water trawl 'using acoustic 
techniques to look at herding and by observing meshing of fish 'etc is continuirig 
including cooperative work with Faroeso 

Acoustic techniques continue to be used '·:f6r a number of studies including the 
observation of the change in attitude and. spatial distribution of fish when a 
vessel is approachingo 

There are plans tC? expand interest in the behaviour of fish in relation to more 
selective fishing and to seek eriergy saving capture techniqueso 

Sweden 
Studies are carried out on the behaviour of lobster in creels and constructing 
escape holes with size selection corresponding to the minimum landing size in force. 

Target strength measurements are being carried out on caged herring and codo 

Field experiments with different cod end mesh sizes are conducted to ·study 
size selection on herring and shrimpo 

United Kingdom 
Aberdeen Marine Laboratory is continuing a programme of fish swimming performance 
studies and experiments where fish reaction behaviour to gear components is being 
recorded as opportunity arises. 

There is a growing collection of video tapes which now includes a large number·of 
fish reactions to gears made by diving scientists in a pi.loted wet towed 
-v,e·hicle and also a remote vehicle which carries the TV camera to all 
parts of the gear without divers in attendanceo -TV observations are pra9t'ical to .. u 
100 m using natural daylight and have been extended to observe bioluminescence and 
gear in deeper waters using artificial light to 200 mo 

.-.'.,) 

A collected version of these video films is now available from the Marine 
Laboratory Aberdeeno 

Some experiments investigating the behaviour of fish in a towed cubical cage 
with walls made from various netting materials are g~v~ng a better understanding 
of the optomotor reflex in the capture process and also the function of rising and 
constricting panela~ 

A creful study o~ the geometry of the sand cloud generated by different trawl 
bo~rds was made using the diver operated observation vehicle a detailed report 
has been published in :E'isheries Research series Publication No 20 available 
from the Marine Laboratory PO Box 101· Aberdeen. 

Other studies contiriuing include the flow about the componentsof the net; 
the schooling behaviour of saithe, herring, mackerel and sandeels and its 
relation to reaction to net components; the appearance of different netting 
mater:lals and colours in relation to the water background at different depths~ 



., -·, _---,··· 

A programme has bøen started in which the remote towed TV observation vehicle 
is used to examine the er!iciency of function of each net component for each size 
andspecies or' fish to integrate a picture of net efficiency for each size and 
species of {isho The remote vehicle\v.i.th•rnagnus effect rotors has now been optimised 
by experiment to gi ve a very effecti ve movement .about the ne.t wi th l HP motors o 

USSR 
"Tii"e're are a number of directions in investigation of fish behaviour, irlCluding 
fish reactions to different natural and artificial factors. The main aim 
of these inves.tigations is to increase the possibilities of incorporating the 
knowledge of fish behaviour into design and improvement of existing and 
fU!.ture. f:i:~~~g- met~ods, .ans! gears ·and to provide .the basis to ,carry out the 
rati~rxLr ~i947J~-~:~f·· l i.~ :·:~o ohtain:·.9~,tche~<~~~~~~,·jp~e~r;t.e~~ . .spe:c~jts,. ~engt,h:~ -~~<;l 
sex d~s(trl:_hut~pP.?·-. _ · · '··-~-- "·'.) J-.! _!,;,· -.::~ ~~c~;:~: r:·.: c ,·-

" t T ·· !. ·, :--·, :·: , ·'\ 
~ . . ~· . : r; , ~· r ... ·, ( . 

The general dl.rections of these investigations are the following (not-· in the 
order of their importance): 

le Mathematicpll modelling of fish reactions to create a· mod_el of fish behaviour 
in rela ti.on to different factorso 

2a Methods of marine fish handling in experimental conditions. 

3o Observation of fish reactions during fishing operation on fishing grounds 
under natural conditionso 

4o Fish behaviour in relation to their acclimatizationo 

5o Investigation of fish orientation within a field of artificial .stimuluso 

6o Investigation of fish responses to stimuli such as light, electricity, 
magnetism, sound ånd chemical substanceso 

At present about, 38 different organizations are engaged in.these investigations, 
so the main problem now is to coordinate these works and to encourage utilisation 
of resul ts in to .. :the fishing industry 

8. General Contributions: 

a) Hearing in fish . . 
. Th~ 1 

_g_liestibr{i.o:f:=heårin'g in fish are di_sc_lls.~e~ ,~t._lengt~. wit_h;.));r- Arie Schuijf ·who 
~_!·',~\, ·• .. ·-·-,..... -~ .. ,,· .. t·~···· ... i_., •. t(··~l~ \_···.·---··~ 

presented a:· pråot:tcal: account of the: ca)r'_~ul -~nd.:expell~nt ,\i9J'K he ·ts · t:loing in 
Hollapd~ on theL·directional hearing ·of ·:fish-,an on: the._.quest.fo!{ of ·i::an_ the: fiqh 
assess ·the· distarice.'to the identified sound sourcea Dr Schuijf was pointing out 
the relevance in fishing context expanding a published paper (Schuijf and, 
Buwaida 1980 in Comparat'ive Studies of Hearing in Vertebrateso Proca Life Sciences). 
The mee.ting was very much encouraged ·by Dr Schuij f' s re sul ts and members 
expressecl the. need for this basic work on fish hearing to be· stronly supported and 
expanded as it .is ao directly relevant.-to the reaction of fish in fishing gears and 
may help.explain many of the observations of fish behaviour in nets. Careful 
study should. be made of this work by all researchers interested in reaction of 
fish to gear. · 

b) Herring bycatch in cod gill netsJ 
A report by Kjell Olson demonstrated how 35 cm herring were caught and killed by 
conventional multifilament nylon cod nets with a 186 mm mesho The herring were 
caught by snagging their great external maxilla and supramaxilla (corner of the 
mouth) onto the thred of the large mesh and areheld there whether the mouth is 
open or closed. These herring can become loosened during bauling and possibly up 



to 4o - 50% cf the dead f~~h can be loc~ø TI1e conventional herring net with 57 mm 
mesh size caught 10 times as many herring about 300 kg per neto Some herring 
were also found entanglett in these nets.. The short written contribution was 
entitled 'Bycatchof herring in cod gill nets• .. 

c) Longline fishing 
A contribution entitled 'The factors influencing the attraction and hooking of· 
fish in 1origline fishing' was presented by Tilseth, Ferno and Solemdal and 
illustrated with video tape extracts of thei~ observations.. Their contribution 
described the main sequences of behaviour·arid the effect of .time of day on the 
hooking of whiting in Trondheims fjord at different seasons of the year.. The 
attraction to the hook was effected by olfactory stimulus, fish sensory threshold and 
size of bait ... Of those fish testing the bait only same bite and~xture and 
taste were thought to be important.. In discussion the great~st effect of 
particularly artificial baits was in the first f'ew minutes as the tasty substances 
are soon washed away from the surface of many of these baits.. Following a bite 
the character of the hook can determine whether the fish swallows,spits out or rushes 
and jerkso Swallowing or rush and jerk may then lead to successful hooking.. The 
majority of the whiting observed were hooked following a rush and efficiency was 
measured by considering the number of hooked fish divided by the number of rusheso 
The experiments allowed detailed comparisons of efficiency in different 
circumstances of the gear, bait, season and time.. It was noted that whiting with a 
lower liver weight tended to swallow the hook suggesting correlation with high 
feeding motivation.. The rush and jerk behaviour suits the so called 'rush hook' 
and explains its success but also indicates that basic observation studies of this 
type could lead to sensible developments in gear design.. The effect of experience 
and the reactions of neighbours was discussed in relation to experimental design 
and comparative fishing testso The work is continuingo 

NEPHROPS 

d) Nephrops selection 
A contribution entitled 'Influence of gear and behaviour on selection in the 
Nephrops fishery' was presented by A Bjordal.. The contribution discussed mainly 
the selection process of baited creels based on field work with underwater TV 
watching creels and practical fishing experimentso Bjordal agrees with Chapman et alo, 
1979 that Nephrops are only attracted during feeding excursions from their burrow--­
and larger anima.ls have langer ranging e:xcursions and more chance of creel 
encounter~ TV observation of the 2 m area around a creelshøwed 80 - 90% approached 
the creel up currentand only 10%.of these entered the creelo Entering time varied from 
l minute to l hour larger animals were less sensitive to disturbance during the entering 
period and were therefore more successful, whereas small Nephrops were nervous 

andeasily disturbed and often gave up their effort to enter the creelo Creels 
caught larger Nephrops than trawlso (Chapman and Howard 1979 Mar Biolo 51(2) 
157 - 165ø \ . --

e) Underwater vie'-'' 
This contribution showed by ·colour slides the appearance of various coloured 
netting ·panels and ropes at different depths of water on the Scottish west coast and 
was made by C S \rJardlea The disappearine horizon was demonstrated in an orange 
netting panel where at 15 m depth the apparently greeny grey net inage merges with 
the background when seen horizontal but appears silhouetted black ,-hen seen from 
slightly below and a.ppears bright against a dark background when seen from aboveo 
The gradation from light above to dark below in the background appearance causes 
this change in relative contraeto The use of white and black in ropes and netting 
panela was demonstrated in slideso The means of making panels and ropes more or les­
visible was discussed and illustrated using various combina tions of black and white "'w.L 
This work is continuing. Some of the latest videotapes of fish reaction in gear 
made in Aberdeen were shown. 
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.fuel. consum:otio'll po.dl~ibl~ that the subtilitiesof fish behaviour tha.t are 
beco~ing known to us by experiment and observation of the various gears are hardly 
relevant to the energy argument. Such idea.s as towing trawls at lower and more 
appropriate speeds (if these exist) were thought not to make very noticeable 
economy when related to these other fuel usingmanouvres. It was thought that the 
more the behaviour of the fish was understood by the fishermen the more 
efficient he may become in finding, selecting and catching larger numbers of fish 
for each fuel unitused, so that knowledge of fish behaviour seems to become 
part of the fishermans potential knowledge, training, experience and skill. 
It does appear therefore important that knowledge acquired by the scientists studying 
each type of fishing gear becomes available to· fisherman as soon as possib1eo 
For example, in 8c above the potential increase in hook efficiency was pointed out 
as a result of research observations.· The fisherman can possibly increase his 
yield per fuel unit by applying the new knowledge of fish behaviour, or by 
adding a second technique to his repertoireo \rlhen fuel becomes such a major part 
of the fishing cost one may assume that the fisherman is constantly on the look 
out for ways of bettering his return. However factors such as depreciation, sub­
sidies, insentives, escalating price of manpower and market price of fish all upset 
the balance of this delicate economy. An example put forward was the four panel 
trawl designed at the Marine Laboratory Aberdeen which was taken up by many 
fisherman in several countries because it was not damaged on rough groundo The 
design however incorporated many detailed features resulting from fish behaviour 
studies which maintained an effective fishing mode of the carefully tailored net. 
The result was the net was equally effective in catching fish as earlier nets, but 
suffered less damage and the consequent .mending and replacement costs became 
noticeably lessa 

c) Conclusions 
One sensed at the meeting that the discussions of the behavioural aspects of low 
energy fishing methods was disappointing unless werealised that nearly all the 
research and developments and observation and understanding of the reacti~..;l of fish in 
fishing gears is already directed towards making practical fishing gears more 
efficient and selective. The more knowledge and explanation we have of the 
reactions and behaviour of the fish the more cunning will be the applications .. 

10~ Recommendations! 

lo This Working Group should meet at Aberdeen in May 1982 and in addition to 
further discussion of reaearch programmes andcurrent topics of interest to the working 
group :-whould prepare for a special discussion of the • Biology of escaping fish' 
or what happens to those species including undersized fish that interact with but 
escape from all types of commercial fishing gearso 

2~ This working group should prepare for a joint discussion with the Engineering 
v~rking Group of the fish capture committee on 'the trawl as an instrument 
for the assessment of pelagic fish stocks'o 

C S \-Jardle 
17 August 1981 
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