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Entroduetion

.

A% a regular meeting :f the Assessment Subcommittee in 1979
Canadian seientists made gx propegal t0 inerease the mesh slze in
botten trawl oodgnds L i) 9’ mm im direoted fishing for silver hake
on Seetian Shelf. This leélg to an animated diseussion of a possible
effest of this regulatory%measure on the silver hake catoh size.

It was noted that fer 1‘.‘1»?:j £inal solution of this problem pertinent
investigationa should be éaarried out on fishing ships. As a result,
the STACRES adopted a rem!:mmendations(ICNAF Redbook, 1979, P;BB).
which was later affirmed %>y the NAFC Gelentifie Couneil, that an
experimental fishing for ;silver hake be conduoted on Scotian Shelf

using bottom trawls with 60 and 90 mm mesh size godends with the
purpoease of gaining comparable informatien on the silver hake eatch
size and eompositien. Sueh an experimcnt was conducted in July 1980,

|
Hethodg

Experinental haulingas»! were made during the periof £from 15 to 30
July 1980 in Div.4W in the area between 42 53=43 01 i and 63 Ot=
. ;
62 01 VW a% 100=135 m depthss Two fishing stepn trawlers of BMRT olass

were alleted for the experiment. The hamls were made with standard
"Hakew2M" trawls. The coéKLmd mesh size of the contrel trawl (BMRT

RB 398) was 60 mm, and that of the experimental trawl (BMRT KB 345)
90 mm. The ships were aupiLlied with two trawls eash, of same design
and standard rigeing ( beidles, fleats, footrepe, boards). To achieve




the nesessary shape of the netting each trawl was tewed for 40 hours.
To detesmine the mesh sime the meshes in the tenth row of the eedsnd
running psrellel te the rope belly line were measured immediately
after hanling usiog a gpecial gauge with a 5 kg press. ¥hen mea~
sured, a mesh was stretched towards z wider part of thessodends
30 meshes were measured and resuliing values averaged; In the cour=
se cf the above stated operstions the netting was repaired if ne=
cessarye. Following the strebching progcedure the codend mesh sizes
measureds E, =62 mn a.nd B, =92 e

The experiment was condueted in the fishing grounds of the So-
viet fleet., In order to provide similar arperimental conditions the
ships Tollowed parallel courses; the pay out and hauldback were mas

~de simultaneously; the hauling durablon was 00 minwutes at a ship

gpeed of 4 kaots; hauls vere made during daylight hourse If there
viere bears aud doapage of the traul, the haulings werc invalidated.
The casveh size was determined using neasuring basketse ;
Biologicul objectives lavolved the determination of the catech
species and size compoeitions accordiang to the following procednres'
a random sample welghting 150 kg was taken from the catch and sorted
out by gpecies; the proportioun of each species was determined and at
least 200 spe. 8f each measureds the length and number of silver hake

wers deternined by sexe

Results

The catch data are given in tables 1 and 2. A cmn;parativs ap-
sesspent of fishing eharasteristies of experimental and eontrol gears
was made by means of eversging the rssult with regard for the mean
exrror caloulated ascording to a generally adopted schomes

~~ Mean standard deviation of the catches




i=n

.

« mean standsrd errer

where ®; o Ny = are the catehes of control and experimental
gearsy
o, mk). (Ro - EO)— ‘a:ti'e doviations of control and experi=-
nental gears,
(8 = §)% (8, = W, )? = are squared deviations,
L 3 15205005 B | = ig the hanl number.

The data glvem in tebld 4 and fig.d show that the silver hake
@ateh compesition eonsiderably changed when takem with the trawl
with 92 mp mesh size in tha eodend. Fimst of all, the insreased
@mean sise of the males and females is evident and, as a result, the .
sex ratieo changed in £ of the females. Among the fish measuring
%% cm op mowe the preportion of males taken with the trawl with mesh
siges of 62 and 92 mm amounted t0 1 and 6% snd of females to 14 and
30% mtswlyi The proportion of femsles baught with the 92 ma
nesh size eomstituted 63% of the total catch;
~ 'The summed species gcomposition in per cent is given in table 5

- X% ie hardly possible {0 make definite sonclusions from the
- byesatoh data. To a certain degree, a large by-sateh of the squids
obsoures the results of the| experiment in terms of the silver hake
- solection. It can be expested that the fishing with the 92 mm mesh
size gear w1l entail the increased bywcateh of such large Tishes




as codey halibut ebe. However, to chesk this hypothesis, more extens
sive, e¢arefully plamned and lengthy exuperiments will be needsd in-
volving at least two large vessels operating in the fishing pPegiie.

Symuary

1. The results of the experiment conducted with bottom trawls
with 62 and 92 mm mesh sizes in the direeteci fighing for the silver |
hake show thats |

= the increase of the mesh size from 62 %o 92 mm reduces the
cateh by more than 50%3

= the bulk of the catehes is made of females (63%) and the mesn
length of the males and femnles incresses by approximately 3 em.

2, The proportion of larger spesimens will not compensate the
losses because of the high natural mortality of older age groups,
unless the fishing intensity (£ishing mortality) is considerably
inereased at low catebes per unit eifors.

3o A change for the 90 mm mesh size will inevitably 1lead to ale
teration of the commercisl stock strueture with the prevailing male
somponent. The commercial stock size will excessively increase due
to underexploitation of an abundant sroup of the fish 26~32 cm inm
length. This situation may bave an sdverse effect on the abundange
of year classes of the other impobbent comuercial species, fer i%
will contvibute to greater sompstition for food end greater preda-
tion aon the young cod, haddock and ether species by hake. Althoungh
this is only an assamption, it cannot be imnored when introdusing
such & serious measure as a considerable inerease of the mesh sise
of the fishing §f;ears; i v

4o Por betber knowledge of the processes taking plage in the
stogk at varylng fishing intensity end for deétermining of the opts;.—
mal mesh mize of the Pishing gear it would be reasonsble to gonduct.
eomplex axpenmenﬁs on the seleetivity and catohabilit‘j for the do-f
tarmination of nominal losres or zalns nsing the methed of parallel
hauling.
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ggble 4 Cstabes beken with “Haj ﬁrwi wth the mininwm mesh sise €f B=62 mm
end devistiens frem the mean (F/hour)

Heml ® Deate 2 Total sabehs (HM -Nm) 8 (ﬁm -am)f Inoluding 3 mka "“ka) s (Hka"' kz){' Haké “proper=

Bo. : sper trawl, g , haks catel, ¢ s ¢ tien, %
] Km 8 1 : EB 8 H 3
I "g.- 2 [] 3 8 4 R 5 ] 6 8 9 : 8 ] g
1 18 Jul. 2.4 +0,0X 04000 1.90 +05449 00202 79:47
2 «Me : 4,6 +2029 tur‘ .40 =04051 0,003 3Ce%
3 - va 5.1 42,71 74344 5400 +34549 12,595 98.0
4 o 0o 2.1 "0-39 34 .80 4'0#0549 0,122 8507
5 19 Jul. 0.5 ~I.89 34572 0.13 ~I.321 1,745 26,0
6 21 Mo 0.2 "'2.19 7% O.IG ~I¢291 10657 5000
7 -n- 0.2 2,19 796 0,19 ~I,261 1.590 95.0
8 =" 0.2 2,19 ‘44796 0.I7 ~I,281 I.64X 85,0
9 22 dul. I.3 -2.26 5,108 1,10 -0, 351 0.123 84,6
0 ="- I.2 ~1.19 .46 1,00 ~0,451 0,203 83.3
19 = "a 5.5 +3.11 9,672 1,60 40,149 0,022 29,1
12 23 Jul. 3.5 +I.II L.232 1.00 83451 00203 28.6
93 =-"- 5.6 +3.21 IOLZ»OO 2,30 +0,849 0.721 41,1
% -n. 7.0 461 21,252 5,50 049 164394 78.6
15 " 3.7 21031 1,716 1,30 —0,I51 0,023 35,1
16 24 Jul. 5,0 +2.6X 6,812 4490 +3,449 I1.896 98.0
7 "o 4.0 +I.61 2,592 1.70 +0.249 0,062 42,5
8 "o 2.0 20,39 cJ.Isa £.40 «0.05% 0.00% 70,0
19 &"w . 2;0 -:-0.59 Pazsa 1,90 +0:449 0,202 9550\
20 2 uls 1:0 “1639 1932 0650 04951 04904 50:0
21 2% qul. 1:5 ~0:89 0,792 140 «0,051 0,003 93.3
2 -v- 066 «1:79 3:204 0640 3,051 1,105 66,7
23 <"~ 0:6 =179 34204 0s40 »%,05% 1.105 66.6
24 27 Jul. I.5 «0489 “0.792 0,74 =0.711 0,506 49.3
S "= 4e5 +2011 fhou52 2,87 +X.4T19 2,014 63.8
2% =-"- 1.5 =0.89 ro.792 0072 «0s731 04534 48,0
27 = "e o4 =099 0980 I.I2 =0.331 0,104 80.0
28 - - 0e5 ~1.89 3,572 0ols2 ©Z,031 1,063 84,0
29 28 Jul, 1.3 «I,09 1,188 04336 . eI.II5 1.283 25.8
30 - " 3.2 =1.I9 I.416 00137 »f 264 1,598 1546
> 717 113,000 43543 590596

Mean, (I/hour) 2,39 I.45
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Catohes taken with “Hake-2M" trael with the mimimum mesh size of B=92 mm and deviations
irom the moan ¢T/hour)

¢ 1oval éatch .

H

sIncluding

H

: ii‘: trawl, :( Noq = “’01)2(%1"‘ 8o ’:hfz:; éatCh’:(Noa -8, : Wz = T, )zf P;r?i;"g”
" 3 3 4 - H 5 8 6 ? 3 8 3 9
3 1.00C «0.119 0014 0.980 +0.282 0,080 98,0
2 4,000 +2.881 80300 2,800 +20102 40418 70.0
3 50000 +20881 15,062 44850 +4e 152 17.239 97.0
4 04400 <0719 06517 0390 =00308 00095 9.5
5 00500 =0.619 04383 0450 =00248 0.C62 90,0
6 10,087 =L,032 1,065 06067 «0631 0398 770
7 0,130 «0,988 06977 0,010 =0.688 0.473 7.8
8 0.048 ~1,071 I.I47 000U =06690 06476 16.7
9 0.052 «1,067 11,138 0056 =0,662 00438 69.2
o 5.000 +30881 150062 2,000 +1.302 1,695 40,0
II 0450 «06669 0e448 0,013 «0,685 0,469 2.9
£2 0100 «1,0I9 1,036 U0 =092 0e479 6.0
13 0400 ~06719 06517 00091 =06607 0068 15.2
Is 2,000 +06881 0:776 018X ~06517 00267 9.0
5 44000 +20881 8300 0.008 =0.690 04476 0.2
16 0.0%0 «1.,089  I.186 0s021 06677 0.458 70.0
17 0,027 1,092 1,192 00004 =00694 00482 14.8
I8 1.000 ~0,119 0.014 00950 +00252 0.064 95.0
19 0,007 «1,1I2 1.257 0:001 ~08697 0486 11.3
20 Uo0BU =I,059 I.121 0003 =06695 0483 56U
21 0. 076 ~I.043 1,088 06015 =0,683 0ot 19.7
22 0,061 -1,058 I.1I9 0014 =0e6E% 0.468 2249
23 0.075 =I.044 1,990 06007 «0.691 0e477 9¢3
24 00500 =(:619 00383 0.970 ~Ce328 06ICH 74.C
25 0600 =065I9 00209 0el430 «0,265 0.072 7L.7
26 0o 40 00979 0.958 0,018 =Ce€80 0.068 12,9
27 0e130 =0,989 0,978 0,006 06692 0,479 445
28 Ge30U =06819 0,671 06087 =0,611 0.573 29.0
29 0400 «0,719 06517 Do Xt ~Ue684 0e468 3540
30 7000 +5.881 346536 6%930 46232 384839 9940
350573 I0I.153 20880 7T.218
1.3I9 06698
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fghle 3  Couparative lodiges of fishing characteristics of twe tramls

3

Control trawl

Baﬁwz mn : Experimental trawl, B=92 mm

Indices ! motal cateh

$ per haul.hours

el

lmlmdoSilver 8 Total eateh t Inalud.silver

hake ! per haul.hours  hake
3 3

Heen ssteh values

+
with deviations  2°79 = 036

i

45 £ 0.26 1.12 % 0.3 0.7 2 0.28

(®/hour)
Rekative eatches,
I00 I00 46 48
%
Catsh losses from
a change from
B=62 mm for B=92 mm, = - 4 52

%

© & 8ize cempesition of &

lver hakke males end femmles in gatches

taoken with experimental snd control trawls

62 mm mesh size

3 92 mm mesh gize

. £E&X ] 8sex
Bise, em’ Males, , Temales, , Totel ma~ , Males,% , Pemales,% , Total me-
g % e and few les and £e
3 gllales, %, @ 3 smaleg,

P ¢ -] 2 4 2 ©.

Is + +

15 + 'Y

16 0.3 0,2 0.2

17 065 0e2 03

is 1.0 0.8 0.9

19 1.2 IQ} Ioa

20 1.9 1.4 1.6 0.1 0.I 0.X

21 3.5 2.0 2.6 0,3 0.2 0.2

22 3.0 1.9 2.4 0.7 0.2 0.4

23 2.7 1.6 2,1 0.7 0.3 0.5

24 3.8 1.3 2o4 0.6 046 0.6

25 6.7 1.6 3.9 1.5 0o 0.8

26 I0.4 1.6 5.5 2.7 0.8 1,5

2 II.4 3.8 762 5.6 1.2 2,6

a8 ) 6o 745 6.6 2,2 3.8




Table 4 (sontiomed)

B ¢ s 2 3 s 4 3 5 6 ' g
&9 8.8 76 8.2 12.0 4e2 7%
30 12,0 9.2 10.5 15.2 Tolt 10,3
31 Il.6 I1.6 I1.7 I6.4 10,0 12,4
32 6ol II.3 9.1 16,9 10,7 I3,1
33 Sek 10.7 7.4 10.4 15.5 13,6
34 I.4 I10.6 6,5 4,7 I4.6 IX.0
35 0.6 667 4,0 2.7 I3,2 9.3
36 062 3.0 1.8 I.5 6.8 4,9
37 0.1 2.2 1.3 0.7 44 2.9
38 + 1.0 0.6 0.2 1.9 I,
39 0.8 0% 0.1 I.4 o]
40 0.4 0.2 0.2 0.7 0
41 0ol 0.2 - 0.2 0
w OCI OOI OOI OO‘

43 0.1 0.1 0.1 0.7
L2 + + 0.6
45 - Qel + e Qa3
46 0.1 + C.X
47 - 0.2 0.2
48 + : 0.1 0.1
&9 0.2 0.X 0.2 0.1
50 + + 0.2 0.1
51 - - 0.1 +
52 - 0.1 +
53 + +
Ro.0f meas, Sex ratlo Sex ratie
Do 5731 7103 121.2 952 1607  131.9
Hean sige, .
om 27.56 30,68 29,29 3050 33,28 32026
Hean welght,
kg 166,80 234,30 204,10 188,30 256,20 230.9

4
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fgble $  Species composition of the catches btaken with experimental

and control trawls

kegh wize, g L

3

SPLGLES 3 52 : 92

|

8llver hske CGel5 56673
Shortfin sauid ‘ 4Ie80 4152
Cod ColT I.19

Heddock : 2,03 -
Halibut ‘ - Coll
Other _ QeI Cedie
Totals Lo ind

Catch in numbers

Length,sm

#ig.1. Comparison of silver hcke catches taken with tru;rla
with 62 and 92 mm mesh size.
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