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Abstract ‘

|

Data on results ofl assessment of selective features of cod-
!

ends with 117, 124, 127 and 133 mm mesh sizes in Greenland ha-

libut (Reinhardtius hippoglossoides) fishing conducted with

bottom trawls are represented in the paper.
Introduction

The problems concerning the development of practical arran—
gements to obtain a stable status of commercial stock and ma=-
ximum available catch that wouldn't disturb the reproductive
capacity of the population fished had been most keenly raised
to fisheries with introduction of 200-mile economic zones by
coastal states into force.

Along with studying the abundance and biomass of fish po-

pulations and establishment of TAC for each stock, at present
time a great attention is also psid to the oldest and most

popular measure of marine fishery regulation - the variations
in mesh sizes of commercial trawl codend.

Thé data showing the selective features of codends with
different mesh sizes in Greenland halibut fishing carried out
by bottom trawls separately on shelf and continental slope in
various areas of the Canadian economic zone are given in the
present paper. A similar differential approaching the problem

of studying the trawl selectivity was taken up in relation to
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the fact that as a result of previous investigations on size
composition of halibut there was revealed that small immature
specimens chiefly inhabited the shelf, and the larger ones we-—
re observed on continental slope., Differences in size composi-
tion of halibut were found in all the NAFO Divisions. It was
stated that while migreting from south northward an increase
of halibut mean length was observed, the area north of the
Grand Bank to Hamilton Bank was a region of inhabitation,
mainly,of immature fish with equal growth rates of males and
females (Chumakov, 1975, 1979; Bowering, 1977).

The investigations on bottom trawl codends selectivity
conducted during Greenland halibut fishery showed the availa-
bility of essential differences in escapement of small-sized
specimens through the netting of codend on the skelf and con-
tinental slope.

The data obtained as a consequence of these investigations
already now give grounds to announce an inefficiency of using
the codends with mesh size over 120 mm in the Greenland hali-

but fishery on the continental slope in Area O and Divisions

2JH,

On the shelf, where small immature specimens mainly inha-
bit it is reasonable to limit trawl fishery beczuse the prob-
lem of viability of halibut specimens passed through the codend
mesh is not still clear,

More complete information on selective features of diffe-
rent parts of commercial trawl (wings, square, codends) and
also on viabhility of halibut specimens can be presented after
conduction of additional special investigations under conditi-
ons as much as possible approximate to the fishing ones car-
ried out by commercial vessels., The authors of the paper hope
that the agreement from Canadian side for conduction of speci-
al investigations intended for solving the different problems
related to marine fishery regulation by variations in mesh

sizes in the fishing zone in 1981-198% will be received.




Methods

The data on bottom trawl codends selectivity in relation
to Greenland halibut represented, were collected aboard the
research vessels "Suloy" in cruise from August 1 to December
22, 1979 and"Nikolay Kononov" in cruise from April 11 to Au-
gust 19, 1980 and in cruise from October 10, 1980 to Februa-
ry 17, 1987, The experiments were carried out:

- on continental slope of Central Labrador (Division 2H)
by codend with actual inner mesh size of 124 mm;

- on continental slope of Baffin Land (Area 0O) by trawl
codends with actual inner mesh sizes of 124, 127 and 133 mm;

~ on shelf of South Labrador (Division 2J) by codends
with actual inner mesh sizes of 117 and 127 mm;

- on shelf of Division 3K by codend with actual inner
mesh size of 127 nm.

An assessment on selectivity was carried out by trawlings
with bottom trawl with codend rigged with the ICES type cover,
Codends were made of kapron netting (polyamide) knitted of
the yarn with a %.7 mm diameter in two compositions and total
density R = 5 700 text. An inner mesh size was measured by
wedge-shaped flat plate of the ICHAF gauge type under pres-—
sure of 5 kg. The thickness of plate is 2 mm. The cover retéin—
ing the fish escaped from the codend was made of kapron net
with a 40 mm mesh size. Total density of yarn (R) was 2 700 text.
A front edge of the cover was fixed near the joint of the co-
nic part of codend with cylindrical part. Sides of the cover
net were connected with pennants, the breadth of the cover
in plait was 1.4 times as large as that of the top side of

codend. To prevent the escapement of fish through the mesh of
bottom side of codend, the latter was fitted with netting
with the same mesh size as in cover from top inside the cod-
end along the wholé length of cylindrical part.

Experimental tréwlings were carried out at a speed of 3.2-
3.5 knots., The catches in examined trawlings constituted from

200 to 1 000 and more specimens per trawling.




Results

The investigations on codends selectivity of bottom trawls
in Greenland halibut fishery showed the availability of esca-
pement of small-sized specimens through the codend netting
(Figs.1-7). '

Size composition of Greenland halibut from covers and
codends with different mesh sizes due to all the examined
trawlings conducted on the shelf of Division 3K and South
Labrador (Div.2J) are presented in Tables 1-3; Analogous data.
on size composition of retained and escaped fishes during
fishing by codends with different mesh sizes on the continen-
tal slope are given in Tables 4-6,

From the data presented it follows that larger fishes than
those on the shelf were caught on the continental slope; The
cabch of larger specimens on the continental slope undoubted-
ly stipulates a smaller number of escaped fishes and their
lesser range in size frequences, The escapement of fish from
codends with inner mesh size from 124 to 127 mm includes the
specimens up to 55 cm long, but with a 133 mm mesh size = up
to 67 cm. The masses of similar fishes were equal to 1.5 and
1.8 kg, respectively, Maximum length of escaped fish while
fishing with 117 and 127 mm mesh-sized codends was 53 cm., Con-
siderable differences in mean length both among the fishes
caught and those retained and escaped by codends with different
mesh sizes on shelf and continental slope were registered
(Table 7)s In some cases mean length among the fishes caught
and retained on the continental slope was 15 cm bigger than that
on the shelf,

It\is known that the transfer from one mesh size in fishing
gear to another, is usually connected with variations in size
composition of catches, In this connection the comparison bet-
ween mean lengths in size composition of fishes caught and re-
tained is fairly interssting., If mean length of retained fish

on the continental slope is approximately 1 cm more than that
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of caught fish, then on shelf as a result of considerable esca-
pement of small-sized fish this difference varies over the ran-
ge from 2 to 5 cm and constituted, on the average, %.71 cm.
This indicates the possibility of more considerable influence
of selectivity of trawling fishing gears upon the halibut stock
structure on the shelf than that on the continental slone,
Instantaneous 10 sses of catch on the continental slope of
the Baffin Land (Area 0) and Central Labrador (Div.2H) at the
variations in the codend mesh size from 124 to 133 mm are statis—
tically incomparable because the trawlings were carried out in
different depths with different size composition of fish. In
particular, mean length and mode position of size frequency of
fish caught indicate this. However, it can be noted that, on
the average, the losses for all codends by number of fish con-
stitute about 6.1%, by mass - about 2.1%,

On the South Labrador shelf (Div.2J3 the investigations.on
codends selectivity assessment were conducted for more uniform
composition, e.g. mean length of fish caught by codend with a
117 mm mesh size was 41,60 cm, and with a 127 mm mesh size - 44.07cm
The retainment of fish at variations in codend mesh size from
117 %o 127 mm constituted by number of fish 76.9 and 69.8, by
mass - 92,3 and 89.9%, respectively. The total losses varied
from 23.1 to 30.2% by number of fish and from 7.7 to 10.1% by
mass,

On the shelf of Division 3K while fishing the halibut con-
centrations by codend with a 127 mm mesh size the losses of

catch constituted 25.6% by number of fish and 15.5% by mass.

While solving the problem concerning the variations in
commercial trawls codends mesh sizes it is necessary to reve-
al the adequacy of the mesh size applied to the size composi-
tion of fish caught and expediency of similar variations.
Towards this end, to our opinion, the comparison between the
percentages of fish retainment by number and mass is fairly
useful, because if the transfer to a larger mesh size in codend
will be unjustified, it leads to a proportional poor catch of

abundance and mess. Such increase of the codend mesh size is
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irrational and causes only the growth of fishing effort. If
the difference in retainment percentages by mass and number
of fish on the continental slope is small and varies in the
limits from 2.3 to 5.4%, then on the shelf it is significant
and for codends with 117 and 127 mm mesh sizes it constitutes
15,4 and 20,1%, respectively, Thus, the regulation of Green-
land halibut fishery by means of variations in mesh sizes of
codends is effective only on shelf, where a great number of
small-sized fish inhabit;

A minimum commercial length for Greenland halibut is not
established, but it cen be considered that the fishes up to
35 cm long with mass about 400 g are not of great commercial
value and therefore they can be referred to the small-sized
fighes., Analysing the data given in Tables 8 and 9 it can be
noted that in all the series of trawlings conducted on the
continental slope by codends with 124-133 mm mesh sizes, a total
number of specimens of 35 and more cm long among the escaped
fish constitutes the value exceeding 80%, Thus, more than
80% of the escaped fish are of commercial value. Apparently,

a further increase in mesh size will cause an increase in es-
capement of larger specimens, that was falrly well observed

for a 1%3 mm mesh size codend. It can be also noted that on
the continental slope the availability of small-sized specimens
by abundance does not exceed 10% and their retainment is equ-

al to about 30-50%, i.e. the bycatch of small-sized fish is

-insignificant.

On shelf during the fishing by codend with a 117 mm mesh
size the greatest total number of escaped small-sized fish

was observed, With an increase in mesh size of codend the

escapement of large fishes and losses of catch by mass in-

crease,

On the basis of the above mentioned it can be preliminary
concluded, that the applying of the 120 mm mesh size in cod-
ends is the most optimum in the Greenland halibut trawl fi-
shéry both on the shelf and continental slope.

A final decision concerning the codend mesh size aimed at




halibut trawl fishery conduction on the shelf can be accepted
after carrying out the comprehensive program of selectivity

of trawl codends with different mesh sizes., Besides, to evalu-
ate correctly the influence of mesh size upon the exploited
stock it is necessary to study the viability of fishes escaped
through the mesh. Without solving this important problem it is
impossible to consider the variations in mesh size of codends
to be the regulatory measures of the Greenland halibut fishery,
because this can lead only to increased mortality of numerous age
groups of commercial value being not useful for humanity. The
authors have a lot of indirect indices showing low viability
of halibut specimens, escaped through the mesh. While visual
anaiysing many specimens were with significant external dama-

ges. An attempt to carry out their mass tagging was undertaken.

Towards this end all specimens of halibut from cover were put
into the tank with running water on the deck and held aimed at
revealing and selection of lacking viability specimens., A si-
milar method is usually applied by us in the previous cruises
in halibut tagging and completely justified itself, Many attempts
intended at conduction of mass tagging of halibut specimens pas-
sed through the mesh were unsuccessful because all the specimens
wére the lacking viability ones. Tt is possible that their low
viability was caused by gre=ter depth of trawling (900 - 1 100 m)
than that earlier observed by us while tagging halibut,.

In relation to possible mass death of halibut specimens,
nassed through the mesh; to our opinion, before final studying
of this nuestion it is reasonable to consider a problem of partial
limitation of trawl fishery on the shelf and even of their com~

plete closure,

Conclusions

1. The investigations carried out on selectivity of codends
with 117, 124, 127 and 135> mm mesh sizes showed the availabili-
ty of escapement of halibut through the netting of codend.,

2. Maximum lengths of escaped specimens while fishing by cod-
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ends with 117, 124, 127 and 133 muw mesh sizes constituted 53,
49, 55 and 67 cm, respectively.

3. Considerable differences in size compositions of halibut
on shelf and continental slope cause unequal instanteneous los-
ses of catch., On the continental slope, where larger halibut
inhabit, the losses of catch for codends with different mesh

sizes are insignificant and constitute, on the average, by num-
ber of fish and by mass 6.1 and 2.1%, respectively. The losses

of catches on the South Labrador shelf at the variations in
codend mesh sizes from 117 to 127 mm were egual to 23%.1 and
30,2% by number of fish and 7.7 and 10.1% by mass.,

4, Regulation measures of the Greenland halibut fishery
by means of variations in mesh sizes of codends are effective
only on the shelf, where a great number of small-sized fish J
inhabit,

5. The use of a 120 mm mesh size in codends is the most
optimum in the Greenland halibut trawl fishery both on shelf
and continental slope.

6, Without revealing the viabllity of halibut escaped
through the mesh it is'impossible to consider the variations
in mesh sizes in codends as measure of fishery regulation.

7. In relation to possible mass death of halibut specimens
escaped through the mesh, to our opinion, before the final
studying of this question it is reasonable to consider the
problem of partial limitation of halibut trawl fishery on
shelf or even of their complete closure.
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Table 1 Size composition of Greenland halibut in codend with a 117 mm

mesh size and in cover by total examined trawlings on the South
Labrador shelf (Div.2J), in specimens

Tenon ¢ Toveima Tines T Teeeped tiemes | (G TTES

of fish, - 0 2ug

cm tmales : females : total males ¥emales : total : 1% total
T4-15 1 S T - T
16=-I7
18-19 5 8 13 22
20-2I I2 9 21 3 7 10 31
22-23 20 12 32 32 8 ;i'? I_42
5658 &8 3 132 92 2 2 295
28-29 105 73 178 127 72 199 37

-31 88 64 152 136 69 205 357
32-33 147 8L 228 124 61 185 413
34-35 130 8l 211 102 45 147 358
36-37 I22 84 206 70 33 103 309
38-39 126 86 212 22 17 39 251
40-41 99 57 156 12 5 17 173
42-43 138 79 217 6 I 7 224
44-45 TAI 74 215 2 I 218
46-47 219 97 316 4 2 6 322
48-49 238 108 346 346
50-5I 165 241 I I 2 243
52-53 134 93 227 I I 228
54-55 86 44 130 130
56-57 57 35 92 92
58-59 54 38 92
60-61I 31 32 51 63
62-63 26 25 36 51
64~-65 22 14 30 36
66-67 4 26 27 30
68-69 4 23 21 27
70-71 21 28 2I
72-73 28 29 28
74-75 29 27 29
76-77 27 19 27
78-79 19 19 19
80~81 19 17 19
82-83 I 20 I7
84-85 20 6 20
86-87 6 4 6
88-89 4 4 4
90-91 4 4 4
92-93 5 5 5
94-95
96-97 I I I
Total 2279 160I 3792 754 413~ 1167 5047
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Table 2 Size composition of Greenland halibut in codend with a 4127 mm mesh
size and in cover by total examined trawlings on the South Labrador
shelf (Div.2J), in specimens

D D IR D D OGP a0 D D aD e S O D aP D S A0 D LR O 5P ap a9 A0 P mn me o e D e e g oo e

Length of ; Retained fishes : Escaped fishes ‘Males & fe-
fish, cm : : males caught
males : femaleg total ;males :females : total : in total

°
A S0 am @D LD SP D AR AP LD D O P O S8 oD D AP OGP e oD 6D M @D e Y D fP e oo B am e e e

I4-15 I I I
I16-17 2 2 2
I18-I9 I I 2 2 3
20-21 I 2 3 2 I 3 6
22-23 9 I 6 7 I 8 I4
24-25 12 8 20 IT I3 24 44
26~27 I7 I8 39 37 34 71 106
28-29 <0 <3 43 o4 33 87
30-31 22 17 39 ol 35 125
32-33 38 20 59 65 93 118 177
34-35 44 2l 65 40 73 138
36-37 29 26 55 41 35 76 I3I
38-39 32 17 49 20 20 99
40-41 28 18 46 II 7 18 64
42-43 49 34 I8 7 25 108
44-45 64 33 97 4 6 I0 107
46-4 75 36 IIT 6 2 8 119
48-49 I35 97 192 3 4 7 199
90-5 84 37 I21 I21
52-33 80 I9 29 29
54-55 24 I8 42 42
96-37 28 25 93 93
58-59 I8 I9 37 37
I 16 <l _I
62-63 I7 15 32 32
64~65 14 I 25 26
66-67 6 2l 27 27
68-69 8 A 29 29
70=71 I 18 I9 I9
72-173 I 18 I9 19
74-75 22 22 22
76-77 I0 I0 I0
7879 <4 24 24
80-81 I7 I7 17
82-83 7 7 7
84~-85 9 9 9
86-87 I I I
= ;3 s
92-93 2 2 2
94-95 2 2 2
96-97 4 4 4

- G GD D CP ED D oD mD oW LD o S mP aP AP D M8 b o O OO a5 P amn E P OO mD e m® aD e e

Total : 871 665 I536 382 284 666 2203
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Table 3 Size composition of Greenland halibut in codend with a 127 mm
mesh size and in cover by total examined trawlings on the shelf
of Division 3K, in specimens

D D P A G D D S e SN 0P SD D e O LD e e S0 a0 oD e AP G0 mP e e SO e e P aan e e mw

Length of :_Retained fishes . Lscaped fishes : Nales &
Fishy B males_ _females: bobal : males_ifemales: total 8BEIS 1%
I4-1I5 2 I 3 3
16-17
I8-I9 4 I 5 I 2 3 8
20-21 I8 25 43 9 6 I5 58
2%~23 27 25 52 7 I4 21 73
24~-25 31 16 47 II 9 20 67
26-27 68 75 143 38 39 77 220
28-29 86 108 I94 87 78 I65 359
30-31 97 68 165 77 61 138 303
32-33 82 70 I52 69 73 I42 294
34~-35 84 89 I73 86 49 I35 308
36-37 58 61 II9 45 ol 96 2I5
38-39 71 64 I35 92 44 96 231
40-41 70 89 159 32 35 67 226
42-43 1IO 108 218 36 44 & 298
44-45 I%4 I56 310 32 51 83 393
46-47 198 199 397 21 23 44 441
48-49 195 2I8 413 8 I5 23 436
50-5I Ie62 I73 335 4 2 6 341
52-53 79 116 195 I I 2 Io7
94~55 31 63 94 94
56-57 II Sl 62 62
58-59 8 I8 26 26
2 I7 I9 I9
62-63 2 10 I2 I2
64-65 7 7 7
66-67 9 9 9
68-69 S 5 5
70=-71 I0 I0 I0
72-73 I I I
74-75 ) ) 5
7677 2 2 I
7879 9 9 2
8081 I I 5
82-83 I I I
84-85 I I I
86~87 2 2 I
88~89 2
90-91 I I I
92~93 I
94~95
96-97
'Fﬁtal 1650 1872 3522 616 597 1213 4735
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Table 4 Size composition of Greenland halibut in codend with a 124 mm mesh
size bf total examined trawlings on the Central Labrador continental
slope (Div.2H) and the Baffin Land continental slope (AreaQ), in spec,

- o - L D O ED D P P TP D TP P S @ TP OGP S0 4D D SR &P OF S5 D e oD P O oD &0 &P o e

Length of. Division 2H o Area O
fiSh, cm . : 4 . e e ' .
‘Retained  .Escaped . Caught ‘Retained . Escaped . Caught
20-21 I I
22=23 I
24-25 3 3 I
26-2"7 3 2 5
28-29 I I 2 8 7 I5
30-31 2 2 24 I3 37
32-33 I 2 3 72 I9
34-35 I 5 6 91 37 128
36-37 I0 5 I5 124 46 I70
38-39 4 8 I2 I77 38 215
40-41 24 7 3I 218 34 252
42-43 39 10 49 I79 9 188
4445 40 3 43 125 I 126
46~-47 85 I 86 127 I 128
48-49 100 < I02 106 2 108
50-51 I29 I 130 149 149
52-53 II2 II2 I28 128
54=55 98 I19 I1I9
56-57 110 II0 132 132
58-59 96 I 9 134 134
60-61 I27 I27 I3I I31
62=-63 I35 I 136 67 67
64~65 72 e 49 49
66-67 a4 ald 51 51
68-69 52 52 27 27
70-71 30 30 29 29
72=73 21 21 20 20
74="75 I0 I0 I3 I3
76="77 12 I2 9 9
78=79 16 16 6 6
80-81 IT II 8 8
-83 I9 I9 8 8
84~-85 I0 I0 2 2
86-87 6 6 8 8
88-89 17 I7 3 3
90-91 7 7 4 4
92-93 7 7 4 4
94-95 7 7 2 2
96-97 6 6 3 3
98-99 7 7 3 3
I00-I01 3 3 I I
102-103 2 2
104~-105 I I
106-107 I I
I08-109 I I
II0-II1 1 I
II2-I13 I I

P e OD OD OB M AP SO L GP OP P AP AP O LD AP e AP oD WD O oD o S eR e A0 e o e s e an e

Total I5I5 47 1562 2366 209 2575
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Table 5 Size composition of Greenland halibut in codend with a 127 mm
mesh size and in cover by total examined trawlings on the Baffin
Land continental slope (Area O), in specimens

Length E Retained fishes S Escaped fishes f Caught fishes
R : . . . males + fe-
OgmflSthales fFemales f Total :Males :Females: Totecl : males
28-29 2 4 6 2 2 8
30-31 6 6 4 2 6 12
32-33 5 8 13 6 4 10 23
34-35 31 17 48 2 10 32 80
36-37 47 26 73 30 22 52 125
38-39 70 49 119 27 21 48 167
40-41 98 46 144 - 40 23 63 207
42-43 86 80 166 29 16 45 _II
44-45 133 71 204 22 9 31 235
46-47 147 92 239 12 9 21 260
48-49 175 68 243 9 3 12 205
950-51 201 112 313 4 I S 318
52-53 265 105 370 1 I 2 372
54-55 302 110 412 I I 413
56-57 300 134 434 434
58-59 244 146 390 390
60-61 159 150 309 309
62-63 120 169 289 289
64-65 49 180 229 229
66-67 24 136 160 160
68-69 II 159 170 I70
70-71 b} 117 122 122
72-73 6 46 46
74-75 I 62 63 63
76-77 19 19 19
78-79 I8 18 I8
80-81 I8 I8 18
82-83 II II II
84-85 7 7 7
86-87 2 2 2
88-89 2 2 2
90-91 2 2 2
92-93 2 2 2
94-95
96-97
98-99 4 4 4
100-I01
102-103

Total 2475 2180

4655 207 123 330 4985
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Table 6 Size composition of Greenland hzlibut in codend with a 133 mm
mesh size and cover by total examined trawlings on the Baffin
Land continental slope (Area O), in specimens

Ty T, . T T T T T TS T T T YT,
* Retained fishes : Escaped fishes + Caught
Length 5"_"—’?'———_!_ ._.._..i___,ll_!,____'_____._: fislgles,
°1 males : females: total | males :females ; total |
] i i ! i i Bencies
° . ‘ ' °
o5 I I ¢ 3 3 4
3233 6 2 8 8 3 II 19
3435 7 5 I2 30 I4 44 56
36-37 Z 5 32 45 25 70 102
38=39 36 I6 52 75 27 90 I42
40-41 65 66 I31 73 27 I00 231
42=43 57 41 98 55 19 82 I8I
445 97 58 I55 37 22 56 2I1
46-47 182 92 274 37 I3 59 333
4849 220 67 287 I8 8 31 318
50-51 392 T41 533 20 2 28 561
52=53 463 I64 627 9 5 II 638
54-55 649 199 848 6 4 1I 859
56-57 748 278 1026 I0 2 I4 1040
58-59 722 340 1062 6 3 8 I070
60-61 431 330 761 2 I 5 766
62-63 348 370 718 I 2 720
64-65 I54 371 525 2 2 2 S5F
66=67 70 283 353 2 355
68=69 21 362 383 383
70-71 I3 323 336 336
72=73 4 I6l 165 165
74-75 159 159 159
76-77 107 I07 107
78-79 57 57 57
80-81 55 55 55
82-83 35 35 35
84-85 17 17 %g
86-87 I8 18 5
88-89 9 9 2
90-91 6 6 &
92-93 6 6 9
9495 9 9
96-97
98-99
I00-I01
182~103

Total 4714 4153 8867 437 192 629 9497
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Table 7 O Main results of codends selectivity while fishing
Greenland halibut on the shelf and continental slope.

i Shelf Continental slope
Mai e - — - — T~ T Tt ——
ain o\ 2y ot _joH ' o 1o 1o _
characteristics 134% mm T 127 md~ 127 m 7 T24 PEmT 27 mm T7%3 m
Imesh !mesh ! mesh _i mesh : mesh ! mesh ! mesh
__________ !size _ lsize ! sige ! size! size lsize_ !sigze_
f[inimum length of
fishes caught, cm I4 I4 I4 20 25 28 28
Maximum length of
fishes caught, cm 97 97 93 119 107 103 95

Mode position in

size frequency, cm  32-33 48-49 46-47 62-63 50-5I 56-57 58-59

Mean  Caught 41,60 44,01 40,42 58,17 48,55 54,29 57,72
1ength  petainea 44,27 48,83 42,34 58,83 49,60 55,29 58,78
of fish,

cm Escaped 31,05 32,86 34,78 40,77 36,57 40,14 42,66
Minimum length

of retained fishes, om 14 Iy I4 20 25 28 28
laximum n 0

escaped fzs%es, em 93 49 53 51 49 55 67

Retainment of fish in
relation to fishes

caught in total, % @ "% o 69,8 74,4 97,0 OI,9 93,4 93,4

by mass 92,3 89,9 84,5 99,3 97,3 97,6 97,5

Retai t b b
o; ?igﬁe?n 0% ?ggher 73,0 57,7 72,9 90,3 85,7 87,7 92,3

relation to
number over
length range of
escaped fishes, %



- 16 -

Table 8 Results of determination of the Greenland halibut retainment
(% equalized) while assessment of codends selectivity by
total examined trawlings

size I __smeir ~ 7T I _ Comjinentsl slove _ | ~
groups of | 2J I 3K { 2H 1 0 | o~ "1 "o T
fish, cm 5715 Em—i'—’137~m;1!-1§7—m;15_’]—24—m?nr’154—m;1$— 27 mm | 133 mm
- —m — o _mesh " mesh ° mesh ° mesh ° mesh ® mesh _ ‘ mesh _
14-I5 100 100
16-17 60,0 77,6
I8-I9 69,5 6I,3 78,9
20-21 58,0 42,0 69,3 I00
22-23 60,4 46,0 71,8 I00
2425 53,5 40,4 68,2 I00 100
26-27 47,4 37,6 63,0 60,0
28-29 45,6 32,4 57,0 50,0 53,3 75 100
30-31 48,3 32,5 53,2 I00 64,9 60,5 55,7
32-33 52,2 37,2 54,0 33,3 79,1 55,5 29,5
34-35 60,3 40,8  S4,4 16,7  7I,I 58,3 31,6
3637 70,1 46,2 56,6 66,7 72,9 63,2 29,8
38-39 80,5 54,5 6I,4 33,3 82,3 66,4 41,6
4041 90,5 66,1 67,3 72,I 85,9  73,I 49,1
4243 95,2 79,8 74,1 83,3 93,6 78,3  6I,4
445 97,9 86,8 80,7 90,4 97,9 85,8 69,9
4647 98,9 93,4 87,8 96,6 98,8 91,3 82,0
48-49 99,I 96,5 94,3 98,7 99,1 95,2 89,2
50-51 99,6 I00 97,3 99,2 IO 97,7 94,5
52-53 99,6 99,0 I 99,2 97,3
54-55 100 100 99,8 98,5
56-57 100 98,8
58-59 99,2
60-61 99,6
6263 99,7
64-65 _ 100




Table 9 Total number of escaped fish to each size, in %

-7 - ‘ | ]
| |
\
|
|
\
|

Size groups}'— - —Sli:}f— el -{— - Coptinental slope _ _ _ _ _
of fish, cm%__ ___"'_____ 1- 3K _E__zli L Qi i
i 117 mm§ 127 o 127 mm ;124 mo ! 124 mm! 127 mm ! 133 mm
jmesh | mesh ! mesh § mesh ! mesh ! mesh ! mesh ‘
——————————————————————————————————— |
\
I4-I5 |
16=17 !
18-I9 I,I 0,3 \
20=21 1,9 0,7 I,5
2223 3,4 1,9 3,2 |
24-25 84 5,6 4,8 ‘
26=27 21,6 16,2 11,2 I,00
28-29 38,6 29,3 24,8 2452 4,3 0,6
30-31 56,2 42,2 36,2 10,5 204 0,47
32-33 72,0 59,9 47,9 6,7 19,6 5,4 2,21
34=35 84,6 70,9 59,0 17,8 37,3 15,2 9,2
36=37 93,4 82,3 66,9 28,9 59,3 3I,0 20,4
38-39 96,7 89,8 74,8 46,7 7745 45,4 34,7
40-41 98,1 92,5 80,3 62,1 93,8 64,6 50,6
42-43 98,7 96,2 86,9 84,3 98,1 78,2 72,5
4445 98,9 97,7 93,7 90,9 98,6 87,6 81,9
46=417 99,4 98,9 97,3 93,1 99,1 93,9 86,8
48-49 99,6 99,9 99,2 97,5 100 97,5 91,3
50=51 99,7 29,7 °¢,C 93,0
52=53 99,9 99,6 94,8
54-55 99,9 96,9
56=57 98,2
58-59 99,0
60-61 99,4
6263 100
64-65
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Fig. 1. Selectivity of Greenland halibut with 127-mm mesh codend on Div. 2J shelf (1),
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on Div. 3K shelf (2), on Subarea 0 continental slope (3), with 117-mm mesh
codend on Div. 2J shelf (4), and with 133-mm codend on Subarea 0O continental
slope (5).
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Fig. 2. Size composition of Greenland halibut caught and escaped, for 127-mm mesh

codend (1) and 117-mm codend (2) on the shelf in Div. 2J.
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Size composition of Greenland halibut caught and escaped, for 133-mm mesh

Fig. 3.

codend (1) and 127-mm mesh codend (2) on the continental slope in Subarea 0.
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Size composition of Greenland halibut caught (1) and escaped (2), for the

Fig. 4.

3K.

127-mm mesh codend on the shelf in Div.
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Fig. 5. " Selectivity of Greenland halibut with 124-mm mesh codend on the continental

slope in Div. 2H (1) and Subarea 0 (2).

Fig. 6. Size composition of Greenland halibut caught (1) and escaped (2), for the

124-mm mesh codend on the continental slope in Div. 2H.
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Size composition of Greenland halibut caught (1) and escaped (2), for the

124-mm mesh on the continental slope in Subarea 0.

Fig. 7.
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