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Redfish ronks among the most ilmportant fishes taken with
botbom trawls in the North Atlantic,

The redfish become often enmeshed in the trawls, Up to
now there was no a common opinion of possibiliby of redfish
fishery regulation by means of variations in the mesh size,
although the special investigations had been carried out;
The scientific investigations were undertaken by the research
institutes of our country as well as by the international or—
ganizations regulated Ghe fisheries in the North Atlantie,
simultaneously.

Fifrst systematized e;perimental data on selectivity of
trawls for the redfish fishery were submitbted to the 1957 ‘
ICNAF/ICES/FAO Symposium in Lisbon by Tompleman, McCracken,
J.Clark and Saetersdal. _

All asuthors conducted their experimentg with the codends
of double manila and mainly used the covering methed; The
conclusione in those papers chiefly resoclve themselves into
the foliowing:

a) the selectivity coefficient is higher, when the mesh
size is increased; however, the .lata cbtained are insuffici-
ent to use the adjusted numerical values of this coefficient
with confidence;

b) ip gene.al outline the selectivity coefficient is de-
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pendent upon the catch volume,

In 1960 the results of investigations on the selectivity
of redfish with trawl, conducted by A.Brandt in FRG, were
published (Brandt, 1960). The investigations were carried out
by the research vessel YAnton Dohrn" in the West Greenland
area. The selectivity of trawls made of double manila, perlen
and trevira was studied by the method of coveriﬁg the codend;

The selectivity coefficient in relation to the catch vo-
lume varied as follows:

for the codend of double manila with the 129 mm mesh size
it varied from 2,8 (the catch - 400 specimens) to 2;4 (the
catech - 2 300 specimens);

for the codend of pe;lon with approximately the same mesh
slze it was equal %o 3.3 at thg cateh of 200 specimens and
to 2.7 at the catch of 900 specimens; Greatey variations of
selectivity coefficient were segistered for the codend of
treviras 3.1 at the catch of 200 specimens and 2;2 at the catch
of 2 500 specimens, )

These data are only referred to S.,m.marinus (L) species
of redfish ("goldep redfish") f.-om the northwestern areas of
the Atlantic Ocean,

Thus, the data collected ea.lier were insufficient to sol-
ve the problem of possibllities and measures of the redfish
fishery regulation. In addition to that, on account of fishery
intensity increase the necessarity of developing the measures
for rational exploitation of their stocks considerably raised;

Ir 1960, according to recommendations of the internatiomnal
organizations, A.I.Vlreschev developed the program of studying
the trawl selectivity for the redfish fishery (lreschev, 1966);
7o determine the number and compoesition of the fishes losk:
an extra codend made of kapbon net with a 80 mm internal mesh
size was used, The lower part of the main codends investiga?ed

was covered inside with the kapron net of & 40 mm mesh size.
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In April 19561 the refrigerating trawler "Sulin™ salled into
the Kopytov Bank, The investigations on selectivity of double
manila codends with the nominal mesh size of 110, 120 and 130 ma
for beaked redfish (Bhestov, 19562). The .eal mean mesh sizes of
codends we.e equal to 116, 120 and 130 mm, The results of experi-
ments are summarizZed in Table 1. The losses of redfish in the
catch (in %) in relation to the total catch ipn the codend and
covering are represented in Table 2.

In July-August 1962 the trawler "Goncharov" was directed
into the area off Iceland aimeq at con&ttion of experimental
investigations (Tﬁ%chev, 1960) . The aims of researches were to
specify the selectivity coefficients and to study the peculiari-
ties of the meshing of redfish in tLrawls. Pwo codends were made:
of double kapron (3mm x 2), B = 120 (117.8) mm and of double
manila (4mm x 2}, B = 110 mm (standard). The summarized results
of experiments are given in Tablw 3.

Simultaneously with the Soviet btrawler "Goncharov" operated
in the investigations on the toawl selectivity, the rescarsch
vessels "Ma.ia Julia™ (Iceland), "Ermst ({olt" (UK), "4.1.Ca=
meron" (Canada) and "Anton Dohrn" (FRG) participated. Besides,
in other terms the Scotch vessel "Explorer” and Norvegian ves-
gel "Johan Hjort" took part in the experimental works.

The main task of these experimcnts was to determine bthe
selectivity coefficient of t{rawl codends made of different
materials in relaticn to the main commercial objects, includ-
ing the redfish,

Fishing gears sboard all the vessels were made of the Dot
ting with the 35-40 mm mesh size. [‘he materials used were po-
lyethylene, hemp or polyamide, In all cases, excluding the
nylon codends used aboard the ¥.R.V,"BExplorer™ and R.V."Jchan
Hiort" the lowe:. side of codend was covered inside with the
small;meshed netting., The main results of the experiments are

given in Table 4,
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In February-March 1963 the scientific group on board EMRT~
409 "Cometa" carried out the experimental works on studying
the selectivity of Xapron t.oawl codends. The investigations
were carried out in the asvseas off Labrador and Flemish Cap
Bank; The generalised results of the experiments, conducted in
these areas are shown in Table 5;

nhe use of semi-codend was nobt practically reflected on
the seclectivity coefficlent wvalue, However, the range of
codend selectivity approximately double decreased. If it is
considered that under the equal other conditions the number
of fishes los® . should be in proportion to the selectivity
range, them this means, that inspite of constant selectivity
coefficient, the escape of fish through the codend, covered
with semi-codend should be respectively decreased (Ks = 2.7

and KB = 2.8).

The main results of experimcnts on trawl selectivity fov
redfisn fishery, undertaken by VNIRC in 1961-1963% by the
method of covering a_c cepresented in Table 6;

A5 it is abtve-mentioned (1'able 4) some foreign countries
participated in the international experiuents in 1962;

The results of later foreign investigations conducted by
Bohl (1963, 1964, 1960, 14968), Brandt (1963}, Beverton (1963),
Bucki, Strzyzewski and Zdziebkowski (1968), Dardignac, Lozano-
Cabo et al.(1967), Draganik and Zukowski (1967), Hodder (1963,
1964, 1965),‘Nédélec (1968) and others are presented in the
paper by A.I.Treschev (Treschev, 1974). The experimental da=-
ta obtained by all countries in North Atlantic up bo 1969 are
given in Table 7.

In July-September 1969 the RV "Walther Herwig" sailed into
the areas oft Iceland and Grand Newfounland Bank (Bohl, 1970)
to conduct the experimental rescarches, The aims of the expe-
rimens were to determine the factor of selectivity and to stu-~
dy the .elacionship between the meshing of redfish and the
mesh size. The main results of experiments are given in

Table 8.
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In the period since 1470 tnrougshout 19?7 the data on trawl
selectivity fo. redfish are not available. Mainly, the inves-
tigations were aimed at uetecrminabion of selectivity factor for
cod and haddock.

In March 1978 the RV “"Krenometr" in the Bear Island - Spi-
tshergen area carried out the investigations on selecti-
vity of trawl couends made of kapron with the mesh sizes of
110 om and 120 ma. The real nean mesh sizes were 114;6 and-
123,5 um. While opevating with the kaprom codend of the 120 mm
mesh size the losses of the beakel redfish in relation to
number of the fish caught amounted 29.4% and to biomass -~
24.9%, The selsctivity curve is greatly stretched and sew
lectivity range is in the limits of 10-20 cm; Selectivity
coefficient obtained as a result of experiment was 1o tvhe
limits of 1.8-2.1. While using the codend with the mesh size
of 110 mm the loss of fish by abundance amounted 5.3%% and
by blomass - 4.5%.

The parameters of selectivity of kapron codends with the
mesh size of 120 and 110 mm, obfained aboard the RV "Kreno-
metr" wece lower than those calculated earlier by A;I;Tre-
schev, V.P.Shestov and others; This was explained by the
fact that the experiments were car.ied out on the dense con-
centrations of ﬁlmﬂ?ure beaked redfish (the average ?atch per
hour trewling was 1.5 t., that amounted about 4 thou., of
specimens) with modal size of 31-32 cm., But it is well
known that the size-age composition of the fishes caught and
the catch volume comsiderably influence upon bthe selectivity

of fishing gears.

Conclusions

1. 8electivity of kapron trawls for .redfish is lower than
that for Gadidae, It related with the meshing of redfish,
different forme of cross secbion of fish bedy in the place
of greatest girth, the difference in coefficients of frieti-

on between the mesh and fish surfuce, the availability of
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splny rays in the redfish dorsal fin, different efforts
created by fishes, when they escape through the mesh;

2, On the basis of all the data represented it nay lead
to the conclusion that the size of the codend mesh in the
limits of 110 mm i= the most favou.able than that of 120 mm;
However, taking into account the fact, that the investigati-
ons conducted earlier dealt with the codends made of various
materials differed by construction and carried out in dif-
ferent a.eas of the North Atlantic it is impossible to
compare the results of investigations and draw the final
conclusions concerning the problem of reasonable mesh reduc—
tion; It is necessary to investijate in addition the loss of
redfish while brawling and setting up the trawl on board,

and also the survival of fisches lost.
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Table 1. Summary of data on redfish selection in manila trawls with codends of
different internal mesh sizes.

110(116.0) mm 120¢119.8) mm 136(130.3) mm
Parameters Male Fem. Male Fem. Mzle Fen.
Number of trawl hauls 8 8 6 6 6 &
Number of fish caught 9372 1801 3357 1137 5295 744
Selection range (cm) 10.0 10.3 11.1 10.8 6.7 7.8
No. of fish in selection range 2882 652 3136 205 2983 360
Mean length at 50% selection (cm) 31.2 1.1 35.2 35.9 38.0 38.3
Selectivity coefficient 2.7 2,7 2.9 3.0 2.9 2.9

Table 2. Dependence of beaked redfish loss on catch volume and
codend mesh size.
Catch Codend 110 Codend 120 Codend 130
volume (116.0) mm (119.8) (130,3) mm
(kg) Spec. We. Spec., Wt. Spec. Wt.
100 34.1 20.7 - - 64.4 55.7
200 23,6 21.4 33.2 23.7 - -
300 - - 38.6 31.7 70.7 61.4
400 12.8 9.8 37.0 29.9 - -
500 - - 48.7 40,6 49,2 38.6
600 23.6 16.0 - - - -
700 - - 43.0 33.3 80.7 73.1
800 - - - - 44,3 34.7
1000 - - - - 73.5 63.0
1100 18.5 18.3 - - - -
1500 10.4 .7 - - - -
2000 10.0 8.1 - - - -
Table 3. Comparison of redfish selectivity in codends made of
kapron and manila.
Kapron 120 Manila 110
Parameters (117,8) mm (91.7) mm
(3 mm x 2) (4 x 2)
Number of hauls 5 5
No. of fish caught 1680 3124
No. in selection range 875 778
Mean 50% selection length (cm) 37.2 23,4
Selectivity coefficient 3.2 2.5
Selection range (cm) 11.0 9.2
No. fish meshed in forward parts 217 302
i of catch 12.9 9.7
No. fish meshed in codend 165 95
% of catch 9.8 3.0
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Table 4. Summary of selectivity data from the international selection experiment
in 1962.
No. Mesh 50% Selec—  Sel. No. of fish
Country, vessel of Codend size length tivity range in selection
sets material (mm) (cm) factor (mm) range
USSR "Goncharov" 13 kapron 118 37.2 3.2 11 940
Norway "Johan Hjort" 12 manila 108 35.0 3.2 5 40
UK "Explorer" 3 nylon 89 24,1 2.7 6 130
6 manila 112 24,8 2.2 7 90
8 manila 127 27.5 2.2 16 4280
3 manila 132 36.9 2.8 15 1330
FRG "“Anton Dohrn" 17 perlon 132 38.5 2.9 16 20570
7 perlon 143 43.9 3.1 15 2960
11 manila 139 39.6 2.9 16 6350
10 manila 149 46.9 31 15 4700
Table 5. Effect of semi-codend on selectivity of redfish.
Double kapron Double kapron
110(102.8) mm 110(107.2) m
Parameters (3 mm x 2 with (3 mm x 2, mo
semi-codend) semi-codend)
Number of hauls g 7
No. of redfish caught 10613 15752
No. of fish in selection range 1751 4547
Mean 50% selection length (cm) 27.5 28.5
Selectivity coefficient 2.7 2,8
Selectivity range {(cm) 3.2 7.2
Table 6. Resuits of selection experiments conducted by YKIRD in 1961-1963.
50% Selec- Selec- No. of
No. Dura- Mean Codend Mesh Mean Total number sel. tivity tivity fish in
Vessel Date Area of tion speed material size C/hr _of fish in len. coeff- range selection Notes
sets (min) (knots) (mm) [{kg) codend cover (cm} icient ({cm range
"Sulin® Apr 1961 Barents Sea 8 90 3.2 Bouble 116.0 - 7950 1422 3.2 2.7 10.0 2882 Male
Sulin o 8 %0 3.2 manila 116.0 - - - A 2.7 10.3 652 Female
& 90 3.2 " 119.8 - - -~ 352 2.9 . 3136 Male
6 50 3.2 " 119.8 - - - 359 3.0 10.8 %05 Female
] 90 3.2 " 130.3 - - - 38.0 2.9 6.7 2083 Male
& 90 3.2 " 130.3 - - - 38.3 2.9 7.8 w0 Female
"Goncharov" Jul-Au Iceland, SE 5 90 3.5 D kapron 117.8 500 641 822  31.2 3.2 11.0 1461 {1
nens 'IE!EZg Greenland 5 90 3.5 D. manila 9.7 - - - 234 2.5 9.2 1385
"Cometa” Mar-Apr  Labrador 8 &0 4,0 D. kapron 102.8 1050 8509 2104 27.5 2.7 3.2 10613 {2
. 1975 Flemish Cap 7 "N 4.0 D. kapron 107.2 1700 12771 2981 28.% 2.8 7.2 15752 3*
Number of Fish in codend together with meshed fish

With semi-codend

i

Without semi-codend
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Table 7. Summary of yedfish selectivity data from various souces for different codend

materials.
Num‘t.:er of Deviation
Number Duration  fish in  Selectivity from mean
Author and experiment of of haul selection coefficient selectivity
sets {min) range coefficient
Double manila
Templeman, 1954-56 (Marinus) 6 30 10,384 2.7 0.2
4 30 1,205 2.7 0.2
10 30 3,472 2.1 -0.4
17 30 11,930 2.6 0.1
39 3¢ 13,627 2.5 0.0
McCracken 10 150 17,374 2.2 -0.3
10 150 19,725 2.4 -0,1
McCracken, 1954 {Priscilla) 8 60 691 2.5 0.0
3 60 1,036 2.4 -0.1
4 60 187 2.3 =-0.2
McCracken, 1956 (Albatross) 2 60 1,798 2.4 -0.1
8 60 11,113 2,2 -0.3
4 60 2,018 2,2 -0.3
3 30 782 2.6 0.1
Brandt, (Anton Dohrn) 5 60 1,552 2.4 -0.1
Saetersdal, 1956 (G. 0. Saras) 1 30 987 2.6 0.1
1 30 163 .1 0.6
Saetersdal, 1957 {G. 0. Sars) 1 60 192 2.8 0.3
Saetersdal, 1960 {(Johan Hjort) 1 920 1,608 3.0 0.5
1 90 2,637 2,9 0.4
Brandt, 1962 (Anton Dohrn) 11 108 6,350 2.9 0.4
10 174 4,700 3.1 0.6
Margetts, 1962 (Explorer) 6 60 90 2.2 -0.3
8 60 4,280 2.2 -0.3
Saetersdal (Johan Hjort) 3 60 1,330 2.8 0.3
2 78 40 3.2 0.7
Treschev, 1961 (Sulin) 8 90 1,661 2,5 0.0
8 90 579 2.7 0,2
6 90 2,919 2.9 0.4
6 90 850 3.0 0.5
6 90 2,826 2.9 0.4
Treschev, 1962 (Goncharov) 6 90 376 2.9 0.4
5 90 1,626 2.5 0.0
Double polyamide A
Margetts, 1262 {(Explorer) 3 60 130 2.7 -0.1
Treachev, 1962 (Goncharov) 3 60 940 3.2 0.4
Treschev, 1963 (Cometa) 7 66 15,752 2.7 =0.1
8 60 10,613 2.7 -0.1
Strzyzewski, 1966 5 90 9,166 2.8 0.0
3 90 36 2.9 0.1
1 30 372 2.3 -0.3
Zdziebkowski, 1967 3 210 1,476 3.0 0.2
Double polyamide B
Brandt, 1962 (Anton Dohrn) 17 102 20,570 2.9 0,0
7 138 2,960 3.1 0.2
Brandt, 1957 (Anton Dohxn) 12 60 189 3.5 0.6
11 60 260 3.3 0.4
Brandt, 1960 (Anton Dohrn) 7 60 2,184 3.1 0.2
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Table 7. (Cont'd)

Manila Polyamide A Polyamide B

Range of selectivity coefficients 1.1 0.9 0.6
Weighted mean selectivity coefficient 2.5 2.8 2,9
Deviation range of selectivity coefficient (%) 44,0 32.1 20.7

Table 8. Results of selectivity experiments with polyamide codends in different fishing areas of
the North Atlantic in 1969,

Parameters NW Iceland Southwest-Iceland Grand Bank (Div. 3L)
Codend - material Polyamide Polyamide Polyamide Polyamide Polyamide
- R-tex R18,000 R18,000 R5,000 R18,000 R6,484
- No. of meshes measured 135 180 190 225 180
- mesh size range (mm) 114-140 113-136 131-151 112-135 128-147
- average mesh size (mm) 126.6 125.0 142,1 124.1 133.8
Date 31 Jul 6 Aug 7 Aug 13-14 Aug 15-16 Aug
Number of hauls 3 4 5 5 4
Duration of trawling (min) 60 120 132 120 113
Speed of trawling (knots) 4.7 4.6 4.6 4,5 4.9
Depth of fishing (m) 220-250 250-270 260-295 300-350 290-320
Selectivity range (cm) 9.7 - 9.8 5.5 6.8
No. of fish in range - codend 262 - 214 280 1,039
cover 311 - 382 419 1,346
Total number of fish - codend 1,217 1,807 925 764 2,250
cover 800 A 1,999 1,867 2,564 6,620
Mean 507 selection length (mm) 360 360 449 381 387
Selectivity coefficient 2.84 2.88 3.16 3.07 2.88
Percentage of fish meshed 2.3 13.0 10.0
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