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The aims of 'the "Jorking Group have not ,changed ' s~n;<::e its fir~t. mee~2ng ,at 
Nantes in 1973. They are: ,to ,discuss current practica:).. problems,infil?hing 
operations, particularly those that ·migl1.t involve a.spects o:r'fish behavi()ur, to 
keep in touch , ... ith techniques and facilities used to observet:6.e reaction of ' 
fish to fishing operations, to ma,intain an up to date, approach to, relevant 
studies",of fish physiology ,and behaviour, ,to discuss i:n,~erpreta.tion of fish 
behaviour inrelationtb fish:i.ng,,()perGl,t ions '. and "GO i!1en~ify and, enco\trage 
co-operative experimental work where this l?eems worthwh~le. ';, 

The first meeting, in Nantes in 1973., defined these p-i~s. The sec()~d meeting, 
in Aberdeeri,in 1974; gave, speci?J- attent:j;l:m tot4e s~iml(l~~~ pe:r1()rma.np~ ~~ fish 
and the third me et il').g , inOsten<i, ,in 1975" concentrated on t4e eff~ctfi of , 
electric fields on fish. The special 'subject approved for the' fourth meeting, 
in Hull in ,1976, namely".methqds of, observing r~a~tions o,f fis11. ~9::e;e~ .~n the" ' 
sea, was seen to involve techniques also useful for observing tl1~ge~o:, ',l'h~refore, 

by arrangement with the conye!,l.or of, the. engineer;i.ng workin.ggro~p~; it;w<?-s'm,ade 
the s'llbject of a special jpint se,qsion' reported' as .c.M,,, 1976/B:3Gear,: an,d " 
Behaviour, Committee title}'R~por,tb~rSpecial Joint ~e,ssion' on the, ~~thods' for 
Observing Gear, and the Reactions of: Fish to Gear". ' , ' 

•.•• ,.'.:, ~', I • 

4. Age,nda 
:.', , i" 

"r . . 

'Progresp .r~F9rts ":"'~umm~ies from meml?er, countries. 

Current resea,r'ch,,:, technicaJ.di,spussion~ o~ swimming perform,anqe,: 
effects of ele,cJ,:rical,fieldp" pther subjectso, ' ' 

• .' - ". ~ • ." • • '.' I 

• ; 1 ,I, i' ,; .~: 

Research aquarium design '(CoN'~ 1975/B:3) 

Researchaquari\lm survey, C~ 974) • :,l 
;," 

, :Filture spe,ciB.:).. topics. 

50 :P~~fQ'ess Reports and ,Current Res~arch Topics 

FRANCE. G Kurc repol~ted ol+:c~ntinuing;w6rko~'the f~ilo'l'ling~iei4$ •. a;)nalY$il3 
of the reaction of tuna to artificial baits of different types and coloUr .' , 
(workc~ried out at, sea using computerised data). bp ;Electricf;ishing, . 
experiments using two types of tank in qrder' toa:n,al:rse the directiori::~.1. effects 
of th~ eJ,e?tric, s~:imu1us. > c. Acoust ic, roflPping ofpil<::hprd, anchov;y: and 'sprat 
descrJ.bed J.n a wrJ.tte.n contribution. " .. . ' '. .' 
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NOmJAY. K Olsen presented a summary .of werk geing on in Nerway. Fish behavieur 
in relatien te fishing technolegy is now a subject .of increasing interest in 
Nerway. Beth questiens .of improved selective catching methods in the future 
and an increased research effert in gear technelegy te day, have fecussed 
attentien en these aspects .of fishing. In particular such questiens have been 
recognised te be .of vital impertance by the recent established Institute .of 
Fishery Technology Research and much of the activities reported belew are parts 
of the research program .of this institute. 

The bycatches .of undersized fish .of cemmercially valuable species by prawn 
trawlers have leng been a serieus preblem. An attempt te reduce such bycatches 
is under investigation utilizing expected differences in thebehavieur,patterns 
.of fish and prawns in cembinatien with mesh selectien. A diagenally meunted 
serting net in the trawl belly has a herding functien fer fish but net fer 
prawns and the fish can be released through an opening at the tep .of the trawl. 
Extensive full scale cemparative fishing experiments with this gear have been 
carried e~t at ,sea. In .order to obtain .optimal p~rformance of this sorting " 
net, simulatedtrawlfngwith'moq:eIs is being 'undertaken in a big circUlar 
aquariu% The werk is: contintiingand fer impreved .observations, in real fishing 
eperations"'a'new lew iritel-lf3ity tinderwaterTVwill be used. 

I ~ !. J '. ' ,I • . ' 

Recently a ,new type of , deep sea fish trap has been developed, and fishing trials 
have indicated that anoptim8J.'perfermilllCeof their construction. is difficult·, 
to obtain untii"i3uff'icient khowledgeexists .of how::thevarious fish species 
behave when entering the trap. The pesition .of the bait within the trap, the 
shape of ,th,e tuI1llels a,nd the netting material itself is all believed te effect 
the fishirig efficiency~ A study .of these factelrS 'under' fishing conditiens is 
at present being undertaken by use: .of aTV' set attached to the trap. (Videetape' 
illus:t:r:atingseme aspects .of this fish behav:i.our: 1;IEtf3'shown to. the meeting. ) 

• '~"" I ;. ~ ! ~ i I'" "' : ' .! '.) ~. " , . ( i. > : 

Basicinyestigations into 'th'e'principles .of' fish attractien' in bait fishing 
(visien/sme~~/g+,adi~ntdetecti.onand orientati.on) are planned beth threugh 
laberat'dri"eScper;i.men-cs,. ~d by 'field .observati.ons. One 'aspect ,of the experimental 
work on, artificial bait \.,1. th tlieaiin to prOduce a' bait has already gene on since 
1973. "The'reeults of 'these 'studies , which ha:ve' mainly been carried out en cod, 
shew that cod are able to select preferred 'baitS in . 'a.' choice situation. A 
ranked preference for various bait .organisms has been shown, but in some cases 
a particular feeding histery of a fish may alter its preference of diet. On 
this basis a prototype of an "artificial" bait, has been produced and tested 
both in choice tests and in practical fishing~ Tlier'cheiceeXperimentsshowed no 
significant difference in reactien to the smell .of the artificial bait and the 
natural bdi t; 'but in: practical fishing the' hooking frequency was clearly higher 
with natural bait. This preliminary result'indicated'that the specific 
behaviour .of a fish when tasting and swallowing an artificial bait ought to be 
taken into acceunt. :,',: , !:' i' 

Attraction of fish by seund has been used in i6i:llinectfen'with experiments 
examining temperary storage of live fish in a small fjord-inlet. Last year 
250 tons of saithe were stored for a period of It months. Dui'ing this peried a 
sound/foed conditioning technique was applied \"~th the aim to .obtain sufficient 
concentration of the fish fer easy l"ecaptureo '. The results have shown that' 
conditioning of ,such large numbers of fish is pessible with reasonable effort 
and further experiments for .optimization of 'the technique are planned. ' 

, ' .. ,' :i. . . : 

Availal::)l,e acoust'ic tag systems offervai'ious possibilities: for behaviourstu,dies 
of 'fh~e: swimming' fish. An advanced system fer very precisetrac~ing (the 
IIPinl?o:tnt tl system) is completed and severhl'tags giving information about 
heartbeat, tailbeat, depth .of mevement or temperature are operative. 
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Vii th the aim to develop a method for direct meGlsu:r.enumt o:f migration speed in 
fish sgme preliminary eJqletiinents bn1cbdhave' been undertaken in' the, Barents., 
Sea utilizing acoustic ta~sio By stirve~ing the area .w'ith.a' sonar of,.1~Q :YJ,J:z 
the ,tagged fishes could 'be' spotted andfbllovled for, a period of more than, a. ,weeko. 

':" ) : I, ",1,: :." '.', ;) ,I 

", " 

The experim~nt~ will be bOh~inuediin1976 off the Lofo;t.en .. J:sle.nds 0 , 

, '.'-, 

The effedt' of"dredgil1g and other'indust:ri'al. activities,atlthe,ent:i?~c~' o:r'.a:. 
salmon river (OrklaY on salmon'iibo'ut tOl3nter the : river has/been investigated i

; 

also by use of acoustic tagso The results indicated that although the fish' ,'" 
seem to m~~~ some difficulties at the river entrance they still manage to pass. 

; , ' ::, ." , • , ';", • ,f;" i'; ~ t, )' ~ , , '\ " , 
Some theoi'~ticai.)work haibeendo':n:e .to· develop: mathematicalm0del,$, describing 
fish behaviour' as 1 interact~ibfisbetweenenv:ironmenta.l, influences!:a,n.d.,t.he 
momentary'sensit';vity to.thesebythe' :t'ish~1 "The ,sensitivity>to .the VE;U'iop,s 
stimuli' ~s: ~egafcled as afiliiction. Of>tb.Ef biological; condition in a: fish.'" 
Continuation: of this wo:d{isc6nsidered ::in"relation<to, ,vario14saspe9ts o~;, 
modelling marine ecosystems~'" ,.' .", ':. . " ',/' 

S Olsen described a new research programme by Ludvig Karlsen into the 
quantitative and qu1:ilitiative effeots of varying the dimensions:oflong,liine 
fishing gearso':iTh!e conclUsion 'was,that}rc6hSide:t'able' s(w::;e .. ,fol'i\Optimising ,the~.' : 
long line fishe'riesthrotigh :t'elati velysitriple changes: in, standard" gearp~.a.m.et@I:I;l' 
were possible. They therefore planned to c.ontiriuethese ,ex:w:eriments off'northern" 
Norway thi~ c<;>ming ,spring 0 

.;- '; c ", I.' -I ;': .'.\ 

UNITED KINGDOM '(DAFS, Ab'er'deelO ~ ,~p, 'Anthony presented .ia: pap~r ."Progressof' Fish 
Vision Research' at the . Marine' ; Laboratory~' Aberdeen '.1 ,describing ,. new experiments 
defini1'lg ,thel±ght levels' ne'liessa:ry . for cod to ,'see objec·ts 0 ' Tll;e .. teohnique' used '. 
depended on the lreartbes.t ·,dondi tion:iJilg method s:iJmilar; to that 'prev1.ously us~d., 
for 'studying fish hearin:g~'r: I , : ' ' " ,,. :. .,.1 .... ' '. 

, '-'." :,. .'j 
l". ",\'t,' 

A HayJkillsdescribed s'en~:±tivity,studies' df f·i'sh! d:nrelation '0'0 icliemical " 
constituen1;s of 'bait 'usitig; the heart beat oonditi'oning technique., He ,described 
a comprehensive study on development of long line fishing includiriginvestigatiol'i 
of the behaviour of fish to new types of baits, hooks, floating or on the bottom. , 
It has already been found that the best artificial bai1:;scoti).d, cptnpet;ewith ,the 
poorer natural baitso . A significant variation between alginate gels made by 
different :chemical prdge'sseswas'foutid:',Jin'fEi~d.;tng' tests.·' : ;,,' " 

.. , ""'" ' ,~ ,. I I "" ,t. i, ! . i : d:!.'.i' :.)' .. ) ':-~:; 

P A M Stewart reported:c:urrent Wo±'k;';itrl:tiated, partly 'at theiit-equest' .of' this 
working group ~which liasled ,to further U:n:der'sta.ndifig~O:t the i:detailed. :!',eact'ion 
of fish to pulsed,: eleo'bric fieldS 0 Some' key, experiments wer.e 'described indicating 
that direct "st;tnil.;llati6n of"muscle was the ma.jor eff~ct of pulsed fieldsdm.'·' ',r 

modifying the 'tiEihaviouroffish,;,: A comprehensivepublicatibn'ofi·:this subject,:' : ,"' 
is nbw'in' prepabati0nbY'Wa:rdl~ and St'ewarto' . Dr Stewart±nClica.ted' that: futther... 
tests are being .'made·"bil the use ofbar:ders to·"fence fish :in ;,areas"ofi.'a sealoch;/:' 

. , . ", 
C S Wardle summarised what is known of the swimming speed of fish and related 
this to speed of fishing gear components. He pointed out two p~1:iJ.:icationE!on 
this subject, 1 ~ "Limit of Fish Sv.Jimming Speed" 1975, Nature Lond" , VoL 255, 
pp" 725::-727;".'2~ !'Thei.Effects of Size onsWimming<speeds:offisll;;·ih Scale', 
Effect"in Animal; ,Locomotion, edited Ti J;Pedley·; ,Academic Press, inpress~' 

. ' 
. }'., 

. I 
, 'I ~ ., ;.-', ":,' . , L, 

UNITED KI.NGOOM (MAFF, Lowestoft) 0 R Margetts reportea:,thatItheir research';, 
aquaria were mainly out of commission during the yearo Therefore all effort was 
concentrated on experiments at seao Previously they had found that released 
tagged plaice often stayed j,n mid water instead of settling on the bottom and 
they showed a vertical migration related to the tideo A hypothesis that plaice 



:J' ~ . i ,.l ' " !- ' 

make usebfthe ·tide i'ormigration had been"proposeil by Jf.REarden Jones. 
Present experiments"involved.fishing for :pl4.~c~, \>fith a m~q\>fater trawl and it 
has"beE'in found that in the .Southern Big:p.t:.o;f ~he Nortl+Se€Hpre~s:pa~n~l1g pl~ice 
were caught in mid water on a south going tide, whereas spent plaice were caught 
in mid water on a north going ,tide. . This migration, me 94eJ1.i sm has a.lso.'p.een .. 
noticed with tagged cod in the sector scanner experiment!3. G A Arnold"is 
continuing! hishydi'o'dynamic' studies of .the' shape,qf, .. plaiceo . Beha.vi~'fr ~t~dies 
on theshoa.ling (a.ttraction). of·.fishar.ouno. 9J;'tifi9 i a.;t obs~aqle;:; are, :l;>e,ing 
undertaken;' .".:.,.' "", .i '.,i. ',' ~.,. " 

·i I. 

'I, ,. 

GERMANYI' !lfed er a.l Republic 11 of • ·G Fr~y.tl1g,repo~~tedo.n. th-e. VJol*,c~ri~O: out ~y 
H MO}u:!lon ;the.iblue:,whit:ing on. Porcupin'e,,:eqnk~. ,TheGerman,i~'\tes:~~gatorsare 
iliterestedto find'out"wrrat ;stimulus, is involved .incau~;Lng/·~lle :~vasive 
reactil:)ll. \>lnen, fishem::.oUl'l.t er: the fis4ing gea.l;'.o' '. :,: ' I 

NETHERLANDS 0 R C Peters discussed his findings on the sensiti~ity'oi fish to 
the :presEmce~of\natura.lelec.tric fieJ,ds an.drelated the;:;e. to the. ,fu.rther'Use, of·· 
artifi'cia1L:'fields' and the;possiblef~ther q.e~elopmenl;~in ~thei:ight . of . his. . 
physiological· . findings. Peters fin.dj,ngsshow, ,a \s~:p'risingljy. s.ensitive. f?ystem 
in many, fish species for the ·loca.tion of Illin:ute i..ele,ctricfielq,ssuch I a,s might 
be found in a decaying bait. Great interest was shown by the meeting in ;possible 
further investigation in relation to long lining. It was suggested that one ' 
property ofar·ti£icia.l bai tl;l.ove:rl99ked by inv;estig1t~!q:r;sm.igllt be t;hatt;he '. 
ele6trica.l:fieldssurrounding s:uc:p,:~:Fbait :c:ompJ,eJ!::m.ight b,e, 9Aar,acteristic. to. the 
fish sensory syst$nh.. . ' .. ' 

, . 
i ,. ~ ,. \"i ' 

CoM. 1975/B:3
i 

;ear and Beh~viour Committee i.w~s>pr~'se~ted: t~,j;4e mee,ting:;as 
report of the ad hoc meeting on design and practical operation of research 
aquariunlsystems,r;{l,eld",at 'llex~,l,·Nethe~:L~dSifrO,m.IZ ... 1QApril 1975. This. 
repoXlt ''78 ',pages 'long de$cribi~g.det.ails·o$ rna,rlyq:t' 1:;4e, ICEScoun,tries .marine 
t;1,quariaa.nd with a useful bibli()graphy, on rn~ine aqua.+':tar~sulted fron} the ' .' , 
working group c()nvened in Te:lCel, !'fetherlands by D~,!$"J.deGroot with Mr P Anthony . 
as Ra:pparteur~,; :The, report is;availa,ble .front.the Libre,;t;'Y', The Netherlands .. 
Institute, fQ~<Fis'hery.;Investigations, 1?ost')~QX 68, Har,j,;ngkade 1 ,~jmuiden 1620. 
The:,completion·o:f:thisva.luablereport has .t.osome extent,s'Uperceo.ed,.the . 
research aquarium survey initiated in 1974. . 

l,{, i L ,c .;: ." .1' 

7. Regornmendation§,;· 
". ~> > <~. ',: . 1 

A D H~wkin~ SUgge~tegthat,in1977 the· working group sho\ddd:Lscuss"Metllods 
of Attracting ]fish'!,. .S,.Olsen ,suggested that .,in 1978 .themeet:i.ng : might discuss, , 
in detail "The Relation between Fish Behaviour, Effic:i.ency and Selectivity". 
The meet~ng,a.g~eed.,i:w:i;ththes~.proposa.ls. ,,'" 

, :.1 

.. ' 
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80 Appendix to t.h:!:!L.1iorking Gro1.!E, 

CoM. 1976/B:3 Gear and Behaviour Committee IIReport by Special Joint Session on 
the Methods for Observing Gear and the Reactions of Fish to Gear". 

9. .[;!.lms shown by WF~ 

The White Fish Authority have made a number of films complete with sound tracks 
describing many of the common fishing techniques of great interest to members 
of this working group. A complete list of films made by \\]'FA is available 
from WFA, Hull. These films are normally available from WFA, Hull. 

7 


