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INTRODucrrloN

Fish behaviour around and within traps has previously been

studied using scuba diving from an undersea habitat (HIGH &

BEARDSLEY 1970, HIGH & ELLIS 1973). In connection \vi th

developing traps for catching demersal fish in Norway (VALDE

N.l\RSEN 1976), some pre1iminary studies of the behaviour of

cod, haddock and ~::lli ting' in .'lnd near traps have been made

" . using undenvater television. Special emphasis has been laid

• on how the direction of the current and the prcscncc of bai t

inf1uence the behaviour of thc fish.

MATERIl\.LS l\.ND HETIIODS

The observations on behaviour of fish around and within traps

v/ere carried out wi t~h the aid of a lO~·'-light underwater tele

vision camera (Hydro Products TC-125 SIT-ItiT) at depths between
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25 and 35 m in the Skogsväg nCur Bergen (test 81-84) and the

Varangerfjord, northern Norllay (test VI-V8). The experiments

were conducted during March - April and July - August 1976.

The trap, which was rectangular in shape measuring 75 x 75 x

200 cm, was constructed of an aluminium frame and covered by

a black nylon net (60 mm mesh size). In most of the experi

ments the entrancc funnel wus mounted in the front part of

the trup, "li th a second funnel ubou,t 50 cm posterior to i t

inside the trap. During the tests 84, VI and V8, the entrance

funnel at the end was replaced by a funnel at thc top of the

trap , anterior to the inside funnel. In the tests VG and

V7 the trap "laS equipped vii th both kinds of entrunce funnels. •

Dai t bags, when used, "wre attached to the funnel part cf the

trap. The trup was tied to an aluminium bottom frame (weight

20 kg) (Fig. 1). A small meshed nylon net, which covered an

area of about 2.5 x 5 m, was mounted to the bottom frumc in

order to give better contrast between the dorsal side of tohe

fish and the background.

The camera \vas mounoted within an aluminium frame held in a

fixed position about tvlO meters abovc the trup, pointing

vertically down. The area of observation comprised about

4 x 5 m (20 m2 ) with the trap in center position.

•Continuous recordi~gs of the direction of the current relative

to the trap were carried out with the aid of a current indi

cator, a white piece of plastic kept buoyant by a small floate

The observations "lere °interrupted for some hours during the

night (11 p.rn. - 3 a.m.) due to too bad light conditions.

The most intercsting sequences were recorded on videotape for

a more detailed analysis.

Fish entering the area of observation 'i'li th a cornponent opposite

to thc direction cf the currcnt were rccorded as Al, and fish

entering with a cornponcnt in thc dircction of the current were

rccorded as A2. The SUffi of Al and A2 Is designated as A.

Fisll interested in thc trap, indicatcd by alteration of direction

and/or speed of svliwlning in thc area of observation were" recordeu
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Fig. 1. Equipment used.

1) Area of observation as seen on the monitor,

2) UTV-camcra in an aluminium frame,

4) 8" plastic floats, 5) Trap, 6) Indicator

of current direction, 7) Bottom frame with

contrast net, 8) Cable and 9) Cable drum.

as I. Fish butting against the funnel part were recorded as

Bl, and fish butting against the posterior half of the trap

were recorded as B2. The direction of the current is desig

nated as a, ß and y, refcrring to whether the current is

directed opposite tc thc entrance direction, at right angles
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to i t or i.n. the same ,direetion as the entrance direction.

Directions.of the current in between those mentioned were pooled

as belonging to one of the nearest main groups (a, ß or y).

RESULTS.

••

Some basic data from the experiment are given in Table 1. In

the Varangerfjord haddoek and cod dominated the catchcs. The

overall eateh was smal1. The mean nurnber of fish in the traps

was 1.33 with a mean fishing time of 20.0 hours. Apart from

thc relatively low probability for fish to enter the trap,

diseussed in more detail later on, this was probably due to

the small size of many fish leading to escape through the

meshes.

Table 1. Data ~rom the tests,in the Skogsvag (Sl-S4)

and in the Varangerfjord (VI-V8).

•
Test

SI

S2

S3

S4

VI

V2

V3

V4

V5

V6

V7
V8

Bait

Maekere1

Crab

Maekerel

Herring

Cod

Haekerel

Hackerel

Nackerel

Naekercl

Mackerel
Hackerel

Depth
(meters)

25

35

35

30

35

30

30

35

25

25

25
25

Fishing
time (hrs)

19 '

25

23

43

13

23

16

13

32

3.5

8

22

Observation
time (hrs)

7.0

11. 0

10.0

8.3

12.3

11. 0

4.5

10.0

19.0

3.5

8.0

10.8

Cateh

Whiting 1
Cod 1

Whiting 4
Haddoek 1

Whiting 1

Code'

Haddoek 3
Cod 1

Cod 1

Haddoek 1

When observing the behaviour of the fish it was usua11y not

possible to determine thc exaet speeies; eonsequently whiting,

eod and haddoek were regardcd together. The nurnber of fish

observcd during thc different tests varicd eonsiderably (Table 2),
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even if the different times of observation are taken into accoun'c.

~he percentage of fish showing fu~ther lntcrcst in the trap was

on the other hand relatively constant in most of the tests. The

ratio 1/A vlas between 70.3% and 91.2% in cight experiments using

mackerel as bait, whlle the ratio D/A "las between 10.9% andG8.-1%.

Bait of cod seems to bc less effective (1/A = 46.4%; D/A = 2.9%).

t-vhen using no bai't, few fish wcre intcrested (28. 8%) and no fish

buttcd against the net. This test (V3) is best comparcd "vith

thc test V2 wlth bait of mackercl as these tests were carried

out undcr similar conditions on successivc days. Thc striking

diffcrence bebleen these tests clearly demon'strate's the import

ancc of the bait.

Table 2. General activity (A) , number of fish showing

interest in the trap (I) and number of fish

butting against the net (B) 1n the different

tests.

Test 81 82 83 . 84 Vl V2 V3 V4 V5 VG V7 V8

A 19 73 38 30 207 295 52 91 31 13 120 G4

I 17 57 34 18 96 269 15 66 25 13 89

B 13 37 17 10 6 160 56 20 5 45 7

The most critical event in trapping f1sh is the passing through

the entrance funnel. Due to difficulties in observing fish

4t within a trap and also due to the small size ofsome fish en

abling them to pass through the meshes, it was not possible to

obtain quantitative data for each test here. 1t is, however,

clear that most fish butted against the net without coming into

closer contact wi th thc first funnel. On the othel.- side, if a

fish swam into thc funnel, the probability of entering the trap

was relativcly high. In one test 6 out of 14 attempts to pass

the first funnel were successful.

Fish could sometimes pass through thc second funnel directly

after having passed thc first onc. If the fish did not pass

ondirectly it often swam relatively slowly for aperiod of

1 -: 2 minutcs, then becoming more active for aperiod of 10 

30 minutc;s. No special interest vlaS dirccted towards thc bait.

Usually the fish swam through thc second funnel during this
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Fig. 2a. Number of fish entering the area of observation

in the same (A2) or in the opposite of thc direction

of the currcnt (Al) for each test.

b. Number of fish butting against the funnel part (Bl)

or the end part (B2) of the trap relative to the

direction of the current. a, ß and y refer to the

direction of the current relative to thc trap, defined

on page 3. Vl, V2 ••• V8 refcr to the test number.
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active period. The stay in the first room lasted from 5 seconds

to 4 hours. Fi~h were seldorn observed to Ieave the trap through

the first funnel and were.never,observed to eseape through the

narrow seeond funnel.

The majority of fish entered the area of observation opposite to

the direction of the current, regardless of the position of the

trap (Fig. 2a). The attraetion of fish to a trap baited with

fresh eod (test VI), or an unbaited trap (V3) seems to,be random

relative to the direetion of the current.

The number of fish butting against the net was greater to leeward

of the bait independent upon the position of the trap relative to

the direetion of the eurrent (Fig. 2b). The greater BI frequeney

during most of the tests ean be explained by the position of the

bait in the funnel part of the trap. The lack of interest of fish

to an unbaited trap is indieated in Fig. 2b (V3).

DISCUSSION.

The purpose of these observations were to achieve eontinuous

recordings of movements of the fish in relation to the entrance

funnel of the trap and the direction of the eurrent.

The advantages of this kind of observation method eompared to

the direct observations made by seuba divers, 1ike that deseribed

by HIGH & BEARDSLEY (1970) and HIGH & ELLIS (1973) for similar

studies, are more eontinuous reeordings of fish movements and no

seuba diver effeets on the fish.

The obvious wcakness of this method is that elosely related speeies

are difficu1t to separate from their dorsal side, and that single

fish are impossible to follow outside the area of observation.

A fish ean for instanee leave and enter the area of observation

leaving the observer in doubt. vJhethcr or not he observcs the same

fish.

The rcsults suggest that traps only cateh a small part of the

fish eoming into eontaet \o1it.h the gear. This is also indieated

by thc relatively small eatehes of eod, haddoek and whiting in
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comparative fis hing experiments (VALDE~.RSEN 1976).

One critical factor is obviously the direction of thc current.

Fish were principally observed to butt against the net in a place

were olfactory stimuli from the bait were brought bythe current.

A fish was never observed to enter the first funnel downstream.

Consequently, in practical fishing traps should ideally be placed

with thc funnel end pointing in the direction of the current.

The relativcly few attempts to enter a funnel is apart from the

influence of the currcnt, presumably due to some kind of inhibi

tion to enter a narrow opening. In a strongly motivateu fish

this inhibition may be ovcrcome. The strength of the inhibition

is certainly dependent on the species and also probablyon the

habitat of the fish. In two trap experiments in Vads~ harbour •

bassin, 40 and 35 cod were caught during 1.5 and 3 hours of fish

ing. These fish were probably adapted to structures in their

environment.

The present study clearly demonstrates the significance of the

bait. With no bait present, few fish were interested in the trap

and no fish attempted to entere This is not consistent with

findings by HIGH & BEARDSLEY (1970), HIGH & ELLIS (1973) and

lvl.UNRO et a1. (1971). The disagreement probably reflects species

differences. IIIGH & BEARDSLEY (1970) has speculated on alterna

tive motivations causing fish to enter traps, among them predator-

prey interrelationships and social attraction. The la'tter •

explanation could also be applied to gadoid fish. In one trap

thc bait was removed when one cod had been caught. Two weeks

later the trap contained eight cod. HmlCver, even if social

attraction may play a role when one fish has already passed into

the trap, the bait seems to be important during the initial phase.

Fish ShovlCd a definite tendency to approach the bai t against the

direction of the current in thc presence of bait. This is in

agreement ~'lith findings by HOBSON (1963) and su'rTERLIN (1970).

vIi th no bai t presen t the direction of swirnming vlaS, however,

random in relation to the direction of thc currcnt, i.e. no posi

tive rheotaxis occurred.
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