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‘Introduction

Some results of tank obscrvations on -the responsecs of herring and other
specics to moving "obstacles" in daylight and darkness were given in an earlier
paper to this Committce (Blaxter, Parrish and Meadows, 1960). On the basis of
these obscrvations, it was suggested that vision might be the principal factor
governing the responses of fish to the approach of towed fishing gears (c.ge.
trawls) and that, in conscquence, these responses and the mechanism of capture
may differ according teo the light conditions near the sea-bed. ‘

Although the obstacles used in these cxperiments included the groundropes
of trawls, with and without bobbins, and model nets, it was not possible to
generate in the tanks the full range of stimuli, besides visual ones, produced
by trawls in the sca (especially the wide range of high and low frequency vibra-
tions and sounds, and pressurc waves set up by the trawl boards, warps, bridles
and net). It was important thercforc that attcmpts should be made to seck
confirmation of these observations at sca. This paper describes briefly the
methods which are being used for this purpose, and some of the prcliminary
results obtained so far,

Experimental Method

“Thile continusus, direct, underwator obscrvations by frogmen cquipped
with cameras is, perhops, the most satisfactory mecthod of investigating the
rcactions of fish to towed gears in shallow water in daylight, they cannot
rcadily be made by this means in darkness, or in deep water. Similerly,
obscrvations by cin® cameras or underwater tclevision demand continuous
artificial lighting in darkness, vhich prohibits the stuly of the nommal
bechavizur of fish at sub-threshold light intensities.,  Thercefore "still”
photography, with clectronic flash, using a camcra unit developed at the
Marine Laberatory, Abcrdecn, was aldopted for making the underwater observa-
tions. The camera unit and its method of rigging are described by Craig and
Pricstley (1960). The camera unit was attached to the trawl before shooting,
an the synchronise? shutter anl electronic flash sct to opecrate at one minute
intcrvals, a series of photographs therefore being taken at regular intcrvals
during thc haul, _ ‘

In the experiments conducted so far, attenticn has been dirccted princi-
pally to the stuly of the rcactions of fish in the vicinity of the mouth of
the net, immediatcly in front of the groundrope. Thercfore in most trials
a camera unit was mounted on the "square" behind the ccntre of the "headline",
pointing dowvmwards, as in the following Qiagram.
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In a few trials, however, other positicns, an two cameras have been
used, cspecially at the back and to thc sides of the "square", pointing
dovmwards .anil outwards, so as to photograph the "wing" region of the net.

In 1961 and 1962 obscrvations were male, in daylight and darkness, in
a number of localitics in the northern North Sca in cdepths ronging from
50 to 200 metres. Measurcments of lirht intcnsity at the bottom were
taken with a photometer unit (Craig and Lawrie,1962) anl, wherever possible,
the otscrvations were made unler conliticns either substantially above (i.e.
>1.0 thotopic lux) or below (£ 0.1 photopic lux) - the visual light thres-
hold for herding determined from the tank experiments.

The films taken on each series of trials werc developed on board ship,
or immcdiately on rcturn to the Laboratory, to cnable a quick survey of
the results to be made, tut a more detailed analysis was made subsequently
from prints taken from all negatives showing the presence of fish,

Results

The trials undertaken to Cate show that the photbgraphic technigues
adopted successfully rccord the presence of fish in the vicinity of the -
mouth of the trawl (In almost all trials, cxcluding those in which camera
breakdowns occurred, same records of fish have been obtained). R

In the analysis of the rccords attention has been paid principally to
(a) the oricntaticn of the fish rclative to the direction of movement of -
the net (in instances where no portion of the net is shown in the-photo-
graphs, this can be determinel frem knowledge of the position of the camera
unit on the net, and of the fish and their shalows in the photograph);
(b) the distance of the fish from the sca=bed, and whether they secm to
be actively swimming, I -

In addition, the records of specics identified on the phntographs
have been comparcd with those present in the catch (in all trials a small
mesh cod-end or a small meshed cover over the cod-end has been used).

The data so far collected for hauls made under visual conditicens
(1ight intcnsities >4 photopic lux) show, in almost all fremes contain-
ing fish, oricntaticn in cne dircetion, away from the net. Exsmples for
herring, mackercl, a galnid species (? whiting) anl-sanideels arc given in
Figel. Thec appearance is of active swimming in front of an® away from
the grecundrope, as previcusly obscrved in the tank experiments anl by
frogmen in shallow water.  In. the sandcel and mackerel examples, the fish
arc distributed well off the bottem in the mcuth of the net, whercas in
the herring and gadsid examples’ the fish are swimming closc to the sca-bed.

- " Althcugh fewer reeorids have been obtained at light intcnsitics below
the visual thresheld, those which are available show, in general, a-much-
lesser degree of oricntation in cne dircetioen than those in the doylight
trials. TFairly typical cxamples f3r herring anl galoils arc given in
Figs2 A onl B As illustrated in those examples, frames containing morc
than onc fish show a range of dirccticns of swimming; furthermorc, many
of the fish appear to be relatively inactive, an in close ceontact with
the sca-bed.  In contrast to this general result is the sanileel exomple,
shown in Fig.2C, which exhibits orientation an? swimming away from the
net, as in the Aaylicht trials. However, some other records of sandecels

in darkness revezl no signs of oricntation.

In aldition to observations on the oricntaticn »f fish in the mouth
of the nct, recorls are alss being kept of the numbers of differcnt speciecs
(whqncver these can be ilentified) occurring in the photographs, anl the
numbers cauzht in the trawl, in order to proviile infarmation on the total
selectivity of the gear. It is interesting to rccord that in the houls
in which sanleels have been oblscrvel in large numbers in the photographs,
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only very small numlers have subscqucntly appeared in the catches, noxr id
mackerel appear in ‘the’ haul frem “which the example in Fig,1C was obtainel,

Conclusions

Thus the preliminary results obtained from the sea trials are in general
confnrmlty with those obtained in the tank experiments in showing, uniler
"visual" conditicns, a hipgh degrec of orientation and active sw1mming away
from the apprecaching net anl, in Jlarkness, a much smaller degree of orienta-
tion an? less active responsc. However, as shown by the sanileels in Pig.2C,
scme dirccticnal rcacticns may take place, in darkness, presumably in response
tc other types of stimulus, especially among lensely packel concentrations of
fish; Jluminosity, caused by organisms in the water may, also, sometimes make
the approaching net visible.

The okservations mate so far have tcen confinel to the water immeliately
below the healline ond in front of the groundrope of the trawl. Many more
such observations, especially in darkness, and in the region of the "wings",
bridles and sweeps are nceled tefore the major differcnces betwcen the reactions
of different species of fish in Aaylizht anl Adarkness can be properly assesseld
by this method, 4 further extensive series of experiments is teing planned
for the caoming year.
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