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" 3. Agenda: , 

1. Rea.ctions' of fish to electric fields; a joint discussion with ,melllbersof the 
Sub-Working Group on Electrical Fishing Engineering. Possible discussion 
subjects of direct relevance to marine fishing operations: 
a. At+'ra.cti,on Qi',fish by electricity 
b. Stunning of fish by electricity" 
c. Herding and fencing of fish by electricity 
d. Tickler effect of electricity 
e. Tiring of fish by electricity 
f. Other applications of electricity kno\'in to de~~gates 

2. Contributions or progre~s reports on other aspects of the reaction of fish 
to fishing processes. ' , 

3. Report on ad hoc a.quarium meeting at Texelo - -
4. State of .the 1974 Aquariu.m Survey. ' 

5. Other subjects relevant to this Working Group. 
60 Recomnendations 

40 Reaction of fish to electJ:'ic ±:i~l~so 

Introduction 

;" 

Dr Wardle summarized the main poi~ts of the previous meetings of this Working Group 
at Nantes in 1973 and Aberdeen in 1971t and introduced the subjects to be considered 
by the present meeting. 

Proceedj£lgs 

a. Experimental stUdies of direct stimulation o:f fish muscle. 

Dr Wardle introduced the subject by'. presenting some new results on the effect of 
pulses used in electric fishing on isolated fish muscle. He describ<:tdnew 
observations on the coni:;J:'llctiontirne ,of fis11 musple Ivhere the contr£1.ct,ion was 
related to size of fish. The results of these studies will be pupli~hed,in near 
future in Nature as well a9 an J;GEf/:paper to the next meeting of, the Working Group 
at Hull. The significance of'these measurElr.1ellts in relation to electric fishing 
was discussed. The importance of careful analysis of fish movements during anodic 
taxis was strel3sed. Ref 0 Nature Lonqon, 255.JPP 725-7270 

b. Attraction of fish by electricity 

Mr Le Men presented the Blanchete/ij,u.explanationwhy fishes are at:tract~d ,to the 
anodes j basically a reaction. of the nervo:us system. Dr Peters pointed out the 
difficulties in interpretation of such a system. Drs Stewart and Wardle presented 
an alternative system whereby both lateral muscles are stimulated by the field. 
However, due to the"8.l3l3ymetric orient£1.tion .. of the f:i,sh within the. field the two 
muscles are. contracting unequ?J-ly and thef:i,sh ben4130 This continueG ~ntil the fish 
is within the intense zone of the fie:J;d \vh~n both mt!scles are fully contracted and 
the fish appears to be narootised. DrStewe.rt suggested that this explana.tion allows 
a reverse effect and suggested experiments investigating this reversed effect 
should be carried out. 

" 
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Co Stunning of fish by eleotricity 

It was l'ealized,bythemeeting.;that the practical applicc.:';ionof stu!llJ.ing eJ"eqtric 
fields required too much energy to be applied in fishing·gews' in,the seao , 

do: Herding and fencing ,of fish by electricity. \ 
,I:, 

, 1,\ 

'Ill' Stewart'explainedthe. pril1ci'ple . of :the barrie:r;: experiments carri.ed, . out in ,t4,e, 
circular tanlc at' Aberdeen, using the now 'well knolrm raci"ng; 1,:iJght ;techniq~eo' ; 
Mr K Olsen described attempts to use electric pulse fie~ds to fence saithe in a 
Norwegian fjor.d.)' ,: ,;; :"'" . 

';'f 

. eo,', l'ickler' effect· ofe.lectridity. "i/ ,; : . .: '(, 

.. .! .) ;" I : .t:',' J ; ( , '. ~. i 

Dr Stewart presented a film illustrating a technique where by divers observe the 
reaction of flatfish as a tiokling electric pUlsef,ieldpass.EJS ovel;' ·the sand in 
which the fish are lying. " ." 

", ;. ) " ! \ , .! f. ,,' ,~, _: ' , ') " '., ;', . 

Dr Wardle suggested that a sriIall ,invost iga;t ion should oa"made ,by Dp;SteV{a.Pt :t?of;i.nd 
out ther.i.mportanceof,;;thepulse·rise time",', ,:,'il \' .'''' " 

, " ')', 

f. Tiring of fish by electricity ";!. 

Dr Wardle pointed outthei~l?drtance ofexhaust:j;ng the "qna:erobio "muscle system in 
the fis4 captureproc~ss arid suggested"'tl1at' the' rate' ot' exhaustion could be incr'eased 
using electric. pulse fields at .the oorl;'ect,fa:'€lquenoy~;, i", 

c. '.f:: i,' 

go Other electrio fishing topios 
!:J '! 

Dr Peters summarized the field of natural sensory systems that hive been shown to 
respond to very low leve2.s of electric. field €lg those" used by some, fish .. in natU!l..e 

. for .detecting food ·orgcu1.isms (sh&ii:'ks I catfish)u ' 
',.1),,' 1 " ",' 

Dr Peters concluded that it was unlikely that the system desoribed could be used 
commercially except perhaps in the case of the ee~ (Anguilla.~~~lla)q 

Dr Stewart po:inted O)lt SOr.1e .of: the proplems in size sel~ctiol1 o:f fish, wh.en lls:i.;ng 
electric fields in fishing gear. . 

5 u RE.ogress reports 

NORWAY. Mr Olsen described exreriments investigating the practical application of 
the use of bubble curtains to concentrate and herd fish (saithe). He described 
successful experiments in the circular tank at Bergen where fish could be concentrated 
up to 30-40 fish/m3 and in a small loch using two boats with Cl. bubble curtain trail 
in betweeno One important drawback was the eluargement of the component bubbles 
when rising through water deeper than 15 meters. Norway is also undertaking 
research into long-line fish baits and studying the behaviour of fish around fish 
traps using underwater TVo 

ENGLAND (UK). Mr Margetts showed a piece of illustrative sector-scanner film and 
described the present program where the reaction of individual cod (Gadus morhua), 
to the Granton trawl will be studied using the sector scanner and transponding tags. 
The problems of adaptation of the tagged fish were discussed. 

USSR 0 Dr Treschev described eXFeriments making use of liGht to concentrate fish 
(polar cod). He also mentioned the suocessful use of the towed vehicle (2 man) to 
examine the mid-water trawl ~~d the fish escaping from the wings. He agreed that 
this apparatus was useful in oonjunction with other observation techn~es. 
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FRANCE 0 Open sea experiments were described investigating the use of artificial 
) :baits in the Tuna fishery. ;Results of the tests indicated that colour and/or 
brightness of'the bai twas ,importa:nt. 

SCOTLAND (UK)o Work continues on the ,swimming, speed and endurance of fish. A 
film describing the action of the Danish-seine net and including examples of diver's 
observations of, the 'reaotionof fish to 'the gear is being prepared for';publioat;i.on 
and will he 'available dwing the next year. 

. l ' 

The two-man towed vehicle is being completed after final modifications and'will,be 
available for experimental trials during the coming summer season. Experiments 
observing fish in the seine net will be made by diver's, using the. ne\-l low light ,TV 
camera fitted with Sitcon tube. 

> 
6" ~eport on the Ad hoc~A9..uarium Meetj.Jlg; 

The ad hoc meeting on design and practical operation of Research Aquarium systems 
· at Texel~ Netherlands ,took place from '7-:10 April 1975 by kindinvitation··of the 
direotor of the Mussel Experimental Stati'on. ' The draft report'of the meeting was 
read to the working group at Ostend and it was agreed that it should be presented 
at the next counoil meeting. :', ,:, 

7.' Survey.213'lsh behaviour rese~ch faoilitiesin ICES ,:countries, 

The questionnaire in final fot-m was presented to the meeting for delegates to,take 
to their home countries. 

8. Recommendations 
• !. 

'Tli'e' appraisal of existing and new 'methods used to study the reactions 0:5 fish to 
gear. The Working Group approved that those should be the main subjeotsof the next 
meeting, of the Working Group on the Reaotions of Fish to Fishing Operations. 

" 

90 A;ppen2iixto' thisWbrking <;k()u.:e 

C.M. '1975/B: 19·~ :Report of the Working Gr6up'on, technical aspects of electric: 
fishing. ' 

! 

. :, 

',' , 

1+ 


