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INTRODUCTION !

" The fishing experimmt described ia thils paper wes part *cf a corprehensive
. study ¢f marine electrical fishing being carried out at the Marine Laboratory,
. Aberdeen. Ehcper..msnts are in progress to study the bshavicur of marine fish

under eleciric stimulation in both aquarium and natursl conditicns. The
reactions of flatfizh (P...ex.rone'*iuac) to & moving electrical stimulus have
been investigated {Stewsrt 10,5) and the data obtalined was used to select
the electrical stimulus for this experine PR

,-m.at figh gears usually incorporate chain tlcklers to dig the fish out of

__.the bottom. I¢ was found that an eleciric stimulus. delivered by a system of
light-weight electrodss was very effsciive in forcing Tish up off the bottom,

end that the most eflficlent stimilation patiern was 15 long bursts of DC pulses
at 20 Hz, with s delay poriodabetween bursta. 20 Ha appears to be slightiy

,kigher than the frequency thresuold for tetanus for pleurcsnectid flat fish.

At bigher frequsncies the muscles of ths fish are mors strongly tetanised and
a greaier percentage remain on the bottom after the fizid ls removed. AL
lower frequencies, below tetanus, the stimdus teunds to ve too weak to
stimlate a large percentaze into movement. It was also found that the 20 Ea
interrupted stimulus tended to preferentiell;y stimulate larger flat fish.

To iuvestigate the practical application of aa electric stimilus in the

capturs of flat {ish a comparative fishing experizent was designed using a

bean' trawl. The beam trawl has certain advantages for slectrical fishing in

that it provides a rigid framework to support and protect the elecirisal

equ.pmen Gcmparatme data was obtained by d...?"ding the gear in two and
electrifying orly cne side darmg ‘ench haul.t

Apparatus end Ewmerimantal Technicuves

In figurs 1 the Om bLeom trawl used in the expsrimesnt is shown. The net was
diviced in two from the beam afi io twin cod-ends. Identiczl electrode
sxrays of stainless steel warp were slung on each side of the gesxr and the
fore-ends of the slecirodes were a2itached by ropes to tae

beam, The elacirodes were 1 apart. The graundrope was waighted with
light chain, aud the centre ¢f the growndrope was Sm aft of the beam. The
pulse generator was mounted on the centre of the beam, thus minimising the
lengths cf the elecirical connecticns to tlig slectrodes. Power was supslied
to the gystem from tha towing vessel via au armeured cable. The eleciric
eyston is described in detail elsewhere (Stawart 1575).

The elecirical stimulus was 18 bursts of 2ms duration, exponential shaped,
DG pulsez at 201z, with 1a delays between bursis. Iha peak voeltage between
ths slectrodes waa SC-40V.
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Experinental trawling wWas carried out ia the Moray Firth and on Turbot Baxk,

- from FRV ""Clupea™. Tae side of the geer to be elecirified was chosen al
raadon. Taws lasted for apcroxima»e_y one hour and after each haul ths catch
- wa3 measured. The towing speed was ususlly 1.0+1.5 mfs. A haul was =

consicercd to provids a valid compacisun 12 the gear was undamsged and
appeared to have bzen fishing evenly, aud 172 the elestrical systam functionsd
&3 designed for the whols tow.

IESTYLTS

The ceiches consisted mainly of plaice, Pleuronectes platessa, lemon sole
Microstemus kitt and the common dabd Limanda iimanda. Sowe skate Raja naevus
and juvenile dover scls Solea sclea were also caught. The catch in each valid
naul is shown in Table 1, with the ncm-elecirified value underlined. The
com>ired length distributions for the catches of tha three main species and
for the totol catch are shown in, Figwres 2 and 3.

DISCUSSION ..

Analysis of the data showed the catch differences for certsain size groups to
be statistically significant. The catch ratios for these groups ars shown in
Table 2. The noa-significant results obtained for smali plaice and lemon scle
and large common dabs may be dus to the amall amounts of data collected for
these groups. The analysie also showed that there were no significant
differences between the caltches taken by each side of the gear.

In this experiment the catch cbtained will a light electric ticlkler system
was coupared with ths catch obtained using the tickling effect of a weighted
footrope. Clearly the electric tickler system is ccusiderably more efficient
than a weighted footrope. The pext stage of the experiment will be teo
compere the cabch whea using an elsciric tickler with the catch when using a
chain tickler. It is posaible that. the two systems will be found to be -
equally effective, in which case the advantage of an electric tickler system
will be in secondary factors, such as reduced damage to juvenile flat fish
and reduction in geax: weight end vessel towing power roguired for the game
cateh.
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a%cn obitained in each

statistically valid haul (Nom-electrified catch value

underlined)
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Table 2

Ratic of ela¢irified to non-glectrifisd

catch for various size groupings.

ALL SIZES

SPECIES ¥ 20cm _in Lensth 220cm in Lenath
Lemen Scole - 1.3 1.28
Plaice - 1 062 1 058
Comancn Dab 1.53% - 1.49
TOTAL CATCH 1.40 1.5% 1.54
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l Figure 1. Divided beam trewt showing electrode srray, pulse gene.rator
and__f_:rggsxpissign cable.
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