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.Introduction

Some rcsults of tank observations on·thc responses of herring und other
spccics to moving "obstacles" in daylight und darkness were givcn in an earlicr
paper to this Committee (Blaxter, Parrish and MGadows, 1960). On the basis of
these observations, it Was suggestcd that vision mi ht be thc princi.al factor
governing the responses of fish to the ~pproac of towed fishing gears e.g.
trawls) und thnt, in conscquence, these responses ~nd the mechunism of capture
mn.y diffcr according to the light conditions ncnr thc sen-bed.

Although thc obstaclcs uscd in these experiments included the groundropcs
of tra~ls, with und Tdthout bobbins, Qnd model nets, it was not possible to .
genernte in the tanks the full runge of stimuli, besides visual oncs, produced
by trawls in thc sea (espccirllly the wide rrlngc of high und low frcquency vibra­
tions nnd sounds, und :pressure v;avcs set up by the trawl boards, warps, bridles
and net). It was important thcreforc that attcmpts should be made to seek
confirmationof these observations at soa. This paper dcscribes briofly the
methods which are being uscd for this purpose, and some of the prcliminQ~

results obtaincd so far.

Experimental }[ethod

'lliilo continuous, diroct, un1erv;ater observations by frogmcn equippcd
vrith cruneras is, perhaps, tho most s~tisfactory method of investigating the
reactions of fish to tQwed gears in shnllow ~mter in <1DYlight, thcy cnnnot
rca1ily be maue by this means in darkness, or in deep wntcr. Similc..rly,
observations by eine cameras er un~envater television demand c~ntinuous

nrtificinl lightinG in u~rkness, i,hieh prohibits the stu~y of thc normnl
bch::wicur oi' fish at sub-thresholrl light intcnsities. .Thcreforc "still"
photogrnphy, n~thclcctrollic flash, using a camcr~ unit dcveloped at the
Marine L~borntory, Aberdecn, was aloptea far m~kin~ thc undenvntar observa­
tions. The crumcrn unit and its method ef rigging are dcscribcd by Crnig nnd

I
Priestley (1960). Tho enmera unit was attached to. thc trawl bcfore shoe~ing,
m1::' thc synchronisc~l shutter anl clcctrenic flash set to opcrc..te at ene mlIlute
intcrvnls, aseries of phategrnphs thoreforc bcing takcn at regular intervals
Guring the haul. . ;

In thc experiments c~nQucte~ so f~r, attention has bccn tlircctc~ princi­
p~lly to the stu2y ef thc rcactians ef fish in tho vicinity ef the mouth oi'
thc not, irmnciiatcly in i'ront of ttc grountLrope. Thereforc in most trials
a cruncra unit W[\s mountcrl on thc "square" bchin(l thc ccntre of thc "hen.::1.linc",
pointing dcvm~n~ls, as in thc following diagram.

~--- eMlcra unit
../"',,- ~. "- h ,::)1'; , \ - cn._L lIla
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In n fcw trials, howcver, other positions, nn~ two eumcras hnve bccn
usc-J., cspceially at thc back nn-:l to thc sif.'.CD I)f: the "squnre", pointing
c1ownwar:"'s .an:l outwnrUs, Da a.D to ph:)togrnph thc "vling" region of the net.

In 1961 nn-: 1962 observa.tians were ma:2.e, in c.aylight an:"".. tlarkness, in
n number of localitics in the northern North Sen in c.epths r~nßing from
50 to 200 metres. Measurcments" of li?ht intcnsitv at the bottcm were
takcn wi th 0. photometer unit (Crnicr nni Lawric, 196'2) an~"', wherever ]!:issible,
thc ocservations 'Were o::l.2.e un:'..er e(~n:1iti('mo cithcr sutstn.ntio.lly a.bove (i.e.
)1.0 photopie lux) or below (~0.1 photopie lux) - the visual light thres­

hold for herding dctermined fram thc tank experiments.

The films taken on each serien of trials wcre devcloped on board ship,
or immediatelyon return to the Laborator,y, to cnnble a quiek survey of
the rcsults to be maue, but a more dcto.ilcd analysis was made subsequcntly
fram prints to.ken from all negatives showing the prcscncc of fish.

Results

Thc trialsundertakcn to c.nte show tho.t thc photographic teehniques
a.~opted sueeessfully rccord thc prcscncc of fish in the vieinity of the
mouth of thc trawl (In almos t nll trials, exeludin[:!, those in whieh enmcra
brew{dovms oeeurred, same rcco~2s of fish" hnvc becn obtnined). . .. '

In the annlysis of thc rccarus attention has ,been paiJ prineipally to
(0.) thc oricntaticn of thc fish relative to thc clireetion cf movcmcnt of
the nct (in instanecs wherc no portion of the net is sho~n in thc"photo­
graphs, this eQn be Qetermine~ frco knowledge ofthc positionof thc erumern
unit on the net, n.n:l of thc fish Md thcir shn::!.mvs" in thc photogrnph) j

(b) the distance of the fishfrom the sea-bed, an~ whether:they secm to
10 activcly swirnming.

In ac1ition, thc recor,ls of specics idcntifieQ on thc photogruphs
havc been comparc2. with those prescnt in thc catch (in all trials a smnll
mcsh co~-cn1 ar 0. smo.ll meshed cover over thc c~~-ena has been useu).

Thc dntu so far eollcetoQ for hauls made unuer visual eon~~ticns

(light intcnsities ;>1 photopie lux)' sho.~ in almost all frrumcs contain­
ing fish, orientaticn in ene ("'.ircction, mmy fram the net. Exrunplcs for
herring, mackercl, 0. gnQ0id speeics (? whiting) anl'snndeels are givcn in
Fig.1. The appcarancc is of active svrlmmingin front of an~ a\~ fram
the grcunc'tropc, as prcviously ebscrvc:l in thc" tank experiments an.:!. by
froamenin shallow ,~ter. Inthe sunucel anl muckerel·cxa.mples, thc fish
arc c~stributcdweIl off the bottcm intho m~uth cf the not, whercas in
thc herring [tn,l gur.:!.si,l cxa.mples'the fish are swimming" elose to the sea-bed."
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" . Althaugh fewer rccorls have been obtaine~ nt light intcnsitics b~lo~

thc visunl threshold, those whieh are availablc show, in general, amueh·
lesser ~cgrec Gf oricntation incne (~rceticn thnn those in the dnyli~ht

trials. Fairly typiea.l cxumples f::;r herring an.:!. ga"lai,ln are givcn in
Fig.2 A un~ B. As illustrated in those exnmples, frames eonto.ining more
than onc fish show 0." rangc cf <lirecticns of swimmingj furthcnnorc, mnny
cf thc fiah appcar to be relntively inaetive, a.n~ in elose "contnet with
the sea-bcd. In c0ntrast to this genornl result is thc sunlecl example,
sho,~ in Fig.2C, uhich exhibits oricntation un1 swimming o.way fromthc "
net, as in the ~aylisht trials. Howcvcr, some other rceor~s of san~eels

in dnrkness revenl no signs of oricntation.

In a1Uition to observations on the ~rientntiGn ~f fish in the mouth
of thc nct, rceorls ure also being kept cf the numters of ~iffercnt specics
(whencvcr these ean be i~entifieu) 0ccUrring in the photogrnphs, an~ the
numuers C::l.ught in the trawl, in or~er to provi~c inform~tion on thc total
selectivity cf thc gear. It is intcresting to recorJ thnt in the hauls
in v;hieh snn"1,.eels have been 01:scrvc.l in lar~e numoers in thc rhotogrnphs,

•

•



only very sma.ll numl:ers have subsequently a.ppearecl in the ca.tqhe$, nOI:" (~cl

Inb.Sko!:~~· nppci:t!' inthc':haul' fbm'whic~'t.~S· e?Cnmp~o in ~~g~1q 'was Qbtn:i,ne;1~

Oonclusions

Thu~ thc prcl~minary re~ults o~tainc~ f~:m thc ~ea tria.ls are in general
conformity ~~th those obtaineu in the tank experiments in sh~,vinß, unler
"visual" clJn'litir:;ns, n hißh tlc~rco cf orientntic:n nn'l active swimlning nwny
fr0ffi thc apprcRching net nnJ, in ,~arlmess, n much smn.ller (Lcgree of oricnta­
tion an~ loss active response. Howcvcr, as sho,vn by the snn~ccls in Fig.20,
sane c!1rocticnal rcacticns m~ take plnce, in ~arlmcss, prosumnbly in response
to ather types af stimulus, especially aIDong lcnsely packel conccntrations of
fish; luminasity, ca,USCQ by organisms in thc water mny, also, sametimes makc
tho appronchins net visible.

Thc observations ma.:J.c so far have coen ccnfino:".. to tho \vater imme.liatcly
bclow the hca:1..linc ['nd in front of thc groun~lrope of thc trawl. Many m()ro
such observations, espccially in clarkness, antl in the reGion of the "wings" ,
brLlles n.n~1 swccps are nce'lcd. l:cfore thc ma~or rliffercnccs between the rcactions
of different species of fish in ~ayli~ht anl ~arlmess can be properly assessel
ey this metho~. A further extensive series of experiments is being planncd
for thc ccming yoar.
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A. Herring

C. Gadoids

Direction

B. Mackerel

D. SandeeIs

of tow

Fig. 1. Exarr~les of fish in mouth of net at light intensities above
threshold.
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A. Herring
B. Gadoids
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Examples of fish in mouth of net at~ li ht intensities
be low threshold.


