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. 3o Agendas

1. Reactions of fish to electric fields; a joint discussion with members of the
Sub-Working Group on Electrical Fishing Engineering. Possible discussion
subjects of dlrect relevance to marine fishing operatlons.

a. Attraction of fish by electricity

b. Stunning of fish by electricity -

¢. Herding and fencing of fish by electricity

do Tickler effect of electricity

e. Tiring of fish by electricity

f. Other applications of electricity known to delegates

2. Contributions or progress reports on other aspects of the:reactipn of fish
to fishing processes. R

%. Report on ad hoc aquarium meeting at Texel.
L. State of the 1974 Aquarium Survey. ...

5. Other subjects relevant to this Working Group.
6. Recommendations

L, Reaction of fish to electric fields. ..

Introduction

Dr Wardle summarlzed the main p01nts of the prev1ous meetings of this Worklng Group
at Nantes in 1973 and Aberdeen in 1974 and introduced the subgects to be considered
by the present meeting. o

Proceedings

a.  Experimental studies of direot stimulation of fish musolé;,i‘

Dr Wardle introduced the subject by presentlng some new results on the effect of
pulses used in electric fishing on isolated fish muscle. He deocrlbed new
observations on the contraction time of fish muscle where the contractlon was
related to size of fish. The results of these studies will be publlshed in near
future in Nature as well as an ICES paper to the next meeting of, the Worklng Group
at Hull. The significance of these measurements in relation to electric fishing
was discussed. The importance of careful analysis of fish movements during anodic
taxis was stressed. Ref. Nature London, 255, pp 725-727.

b,  Attraction of fish by electriéity

Mr Le Men presented the Blancheteau explanation why fishes aré atiracted to the
anodes, basically a reaction of the nervous. system, Dr Peters pointed out the
difficulties in 1nterpretat10n of such a gystem. Drs Stewart and Wardle presented
an alternative system whereby botn lateral muscles are stlmulated oy the field.
muscles are contractlng unequally and‘the f;sh‘bendso This contlnues untll the fish
is within the intense zone of the field when both muscles are fully contracted and
the fish appears to be narcotised. Dr Stewart suggested that this explanation allows
a reverse effect and suggested experiments investigating this reversed effect

should be carried out. e ;



c,_ Stunnlng of fish by eleﬁtr1c1ty

It was reallzed by the meetlngzthat the practlcal appllca+1on of stunnlng electrac
fields required too much energy to be applied in fishing .gezrs inithe 568. . . o

- d.. Heralng and fen01ng .of flSh by electrmclty i-'mu».q;il miy,

2Dy Stewart explalned the prlnclple of the barrler experlments carrled out 1n the
circular tank at Aberdeén, using the now well known racing light technmquea: .
Mr K Olsen descrlbed athompts to use electrlc pulse fleldg to fence saithe in a

. ‘NOI‘WGgla.n fJOI‘do ,M o ian o Lo GOt Triinoen o oo S T

Tlckler effect of electrlclty

Dr Stewart presented a film illustrating a technlque‘Where‘by aiveré”ébééfve”ihé
reaction of flatfish as a tickling electriec pulse-field: ‘passes over.: ‘the. sand in:
whlch the flsh are lylngo

' - iy . 1' . ;, . a
Dr Wardle suggested that a' small 1nvest1@at10n unould be made by Dr Stewart to f;nd
“out the 1mportance of the pulse rise tlme¢:5.f‘j4,w R RPN ST S B RERRVIRR ST

fe Tlrlng of flSh by electrlclty

Dr Wardle p01nted out ‘the’ importance of exhausting the anaerobic-muscle system in

the fish capture process and suggested that the rate of exhaustion could be’ increased
- using electric pulse fields at the c¢orrect frequencys i 1y ool o idnar ool

g Other electric fishing topics A T

Dr Peters summarized the field of natural sensory systems that have béén shown to
respond to very low levels of electric field- eg those used oy some; flSh dn. nature
for detectlnm fooa organ:sms (sharku, catflsh) R R TR SE ' :

Dr Peters concluded that 1t was unllkely that the system descrlbed could be used
commercially except perhaps in the case of the eel (Angullla angullla)

Dr Stewart pointed out some of:the problems in size selection of fish: when u51ng
electric fields in fishing gear. :

5 Progress reports

NORWAY. Mr Olsen described experiments investigating the practical application of

the use of bubble curtains to concentrate and herd fish (saithe). He described
successful experimgnts in the circular tank at Bergen where fish could be concentrated
up to 30-40 fish/m” and in a small loch using two boats with a bubble curtain trail

in between. One important drawback was the enlargement 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 TV.

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. Dr Treschev described experiments making use of light to comcentrate fish
(polar cod). He also mentioned the successful use of the towed vehicle (2 man) to
examine the mid-water trawl and the fish escaping from the wings. He agreed that
this apparatus was useful in conjunction with other observation technimes.



jRANCEo Open sea experiments were described 1nvest1gat1né the use of artificial
' Paits in the Tuna fishery. ~Results of the tests 1nd1cated that colour and/or
brlghtness of *the bait was 1mportent ~ - o

SCOTLAND (UK). Work continues on the sw1mm1ng speed and endurance of fish. A

film describing the action of the Danish-seine net and including examples of diver's
observations of the reaction of fish to the ‘gear is belng prepared for publlcatlon
and w1ll be avallable durlng the next year° . o Lo Lo h

The two-man towed vehlcle is belng completed after flnal modlflcatlons and w1ll be
available for experimental trials during the coming summer season. Experlments

observing fish in the seine net will be made by divers using the new low light TV
camera fltted W1th ultcon tube.

N f

6o Report on the Ad hoc Aquarlum Meetlng

The ad hoc meeting on design and practical operation of Research Aquarium systems
“ gt Texel; Nethérlands took place from 7 .-.10 April 1975 by kind invitation of the
director of the Mussel Experimental Station. - The draft report of the meeting was
read to the working group at Ostend and it was agreed that 1t should be presented
at the next council meeting. R RN ATIPE. U :

7 Survey of fjsh behav1our research fa0111t1es in: ICES. countrleu'

The questlonnalre in flnal form was presented to the meetlng for delegates to take
to their home countries.

8. Recommendatlons

ﬂThe appralsal of ex1st1ng and new’ metnods used to study the reactions of flsh to
gear. The Working Group approved that those should be the main subjects of the next
meetlng of the Worklng Group on the Reactlons of Flsh to Flshlng Operat:n.ons°

i

9. Agpendlx to thls Worklng Group

CoMa 1975/B:194 - Repoirt- of the Working Groupon technical aspects of eléctric
fishing. ST T T T,



