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To‘secure rational fisheries a great attention is paid to the

mesh size regulation in f£i

shing gears. Thus, the minimum 130 mm

mesh size was chosen instead of 120 mm, used earlier in the ground-

fish fishery in the econom:
1982 at the IV-th NAFO S¢

lc zone of Canada from July 1, 1981. In

ssion the introduction of the minimum

130 mm mesh size in the whole NAFO zone was proposed by Canada.

The optimum mesh size
basis of experimental dete

teristics, and estimation

is scientifically substantiated on the

rmination of trawl bag selective charac-

f instantaneous and long-term losses

and profits of catch in OO@nection with changing of one mesh size

for another. It is also negessary to take into acfount the relative

number of small-sized f£ish
ficient.
It is known that the es(

in the catch and their retention coef-

sapement of each fish species changes

with the mesh size variati¢ns and their length-ége composition,de~

pends on biological condit
tics of fishing,

lon of fish caught, technique and tac-

A type of chafers and cover codends influences the fishes escape-

ment through the bag. The dependence of fish escapement on nume-

rous different factors results in considerable variations of the

selective parameters,

As a result, the retent!
may be higher than that wif
difficulties in substantiaf

on by trawl bags with larger mesh size
h smaeller ones, which presents certein

ion of the optimum mesh size., The mate-
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rials presented on the basis of determinations of the trawl bag se-
lectivity with different mesh relative to beaked redfish, Greén~
land halibut, American plaice, yellowtail flounder and roundnose
. grenadier were obtained in the PINRO lsboratory of commercial fishe-
Iy.

The substantiation of the optimum mesh size is congidered in
the paper on the basis of retention and escapement of small-

sized fish through trawl bags with different mesh,
Yaterial and methods

The results of the trawl bags selectivity determination obta-
ined on thekresearch vessels of PINRO in the fishing areas‘of the
Northwest Atlantic were used as materials for the paper., The in-
vestigation was carried out from 1979 to 1984. The trawl bags with
100 = 155 mm mesh size made of double-polyamid yarn (3,1 mm dia-
meter) were tested. Selective characteristics of trawl bags were
deternined éccording to standard methods using the ICES type covers.

P

An inner mesh size was measured by a wedge-shaped plate 2 mm thick
under pressure of 5 kg load. A set with the identical mesh size

included 7 = 40 valid hsuls. The maximum catch did not exceed 5
tons per haul. The results of the experimental works were presen-

ted in Tables and analysed in the form of selectivity curves,
Results

bThe retention by trawl bags is usually presented by the curves
of selectivity which in the segment of small-sized fish gradually
show a decreasing of retention with their length reduction. In this
case, the selectivity curves would show the growth of small-
sized fish escapement with mesh size increase in trawl bags and
decrease of the relative amount in the catch.This conclusion is
used in substantiation of mesh size increasing in tréwls’,‘as the
measure directed to rational exploitation of fish stocks.

However, for the most fish species the curves of selectivity
plotted according to experimental data in the range of small lengths

shovi, as a rule, a considerable increase of retention with the



fish length reduction (Fig.

Analysing the reasons ¢

range below 1* (Fig.I) it

1. |
f fish retention increase in the length
y be concluded - that for the fish in

this length +the correlation between maximum girth of the fish bo-

dy cross section and mesh perimeter contributes much more to their

escapement through the ¢

above 1°%,

wl bag than for fish in the length

Thus, it may be considered, that the increase of small-sized

fish retention.is, apparen
these fish escapement

ties of small-sized fish,
larger size etc.

The mentioned pattern

range influences upon t

51y, related to essential influende_upon

of such factors , as small energetie capaci-

prevention of escapement by fish of

of selectivity curves in the small length

retention of small-sized fish and their

he
smount of trawl bag catch4
ination of trawl bag selectivity.

der the results of determi
curves of trawl bag selec
beaked fedfish, Greenland
flounder are presented i

Analysing the curves
their main part tends, a

the increase of retention

s using different mesh, We shall consi-
The

bivity with different mesh relative to

halibut, American plaice and yellowtail

n Figs. 2,3,4.
of selectivity mentioned it is seen, that
L presented in Fig.4 by line I, to show

in the range of small-sized fish, The

-optimum mesh size was substantiated on the basis of their escape=-

ment and retention. In this case, the groups of younger‘fish,
ing considerably smaller than that of mid-

weight of one specimen

 dle-aged and older fish

the

s may be related - to this category.

According to this, while analysing the data on selectivity, the

following meximum fish length was considered in characteristics

of escapement and retent

ions

- 35 cm for Greenland halibutj

- 48 cm for grenédier;

= 30 cm for Ame

srican plaice and yellowtail fiounder;

= 25 ¢m for beaked redfish from 3 ML and 2H Divisions.

Table data are analysed for each speclies separately.

2 and 3 present the dat
sizé variation from 120

decrease  of total numbepr

Tables 1,

for beaked redfish, As is seen, mesh

to 155 mm does not, practically, cause the

of beaked redfish below 25, 27 and 29 ecm
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in trawl bag catches (in %). »

No marked increase of small sized.fish escapement through the
trawl bags is either observed. When using the 100 mm mesh the
besked redfish amount is about 10 = 12%, The mean ninimum length -
of retained fish and the mean maximum length of escaped fish with
the mesh increase from 4100 to 155 mm vary slightly. Tables 44 5
and 6 present the data for Greenland halibut. It follows from
Tableé that under the Greenland halibut fishery conducted on the
shelf , where the small-sized fish below 35 cm dwell, their total
number is 26% in catches of trawl bags with the 117 mm mesh, 11%
with thé 127 mm ﬁesh, i.e. it decreases by 15%., In this cése the
SO%Aretention is observed. In the area of a continental slope
where fish concentrations are presented by large maturan individu-
als , tﬁe meéh size variation from 124 to 133 ﬁm does mnot, practi-
cally, change the percentage of fish below 35 c¢m in the catches, In
this case the number of small-gized fish in catches does not exceed
4,5%, though the retention is rather significant ranging from
71,6 to 59,4%. It may be considered, that under the Greenland hali-
but fishery on the continental slope, where the main part of fish
are of commercial length at minimum-allowable mesh size of 120~
425 mm, the number of fish in catches willnot exceed 10~15%. Thev
ninimum length of retained fish grows with the increase of mesh
size by 1=2 em (from 417 to 127 mm and from 124 to 134 mm)e Tables
7-12 present the data for American plaice and yellowﬁail flounder,
It follows from the tables, that the total number of American
plaice (in %) 25,27 and 31 cm‘long in catches taken with 127 and
134 mm mesh trawl varies slightly (by 2-3%). The amount of smalle
sized fish in trawl bags will bez

- about 9% for all fish below 25 cm long and about 55%
for those 31 cm long at the 31 cm mode of size frequency of caught
fishg
_ -~ about 4% for all fish below 25 cm long at the 34=37 cm
. mode and about 16% for these 31 cm long.

. With the mesh size increase from 127 to 134 mm the fish reten—
tion may decrease , approximately, by 15%.
. The numbér of small-sized yellowtail flounder in trawl catches

and the retention of all fish 31 ¢m long with the mesh size chan~



ged fxom 127 to 134 mm de
fish length and minimum ¥

_5_
creases by some 9%, The maximum escaped
retained fish length do not wary with the

mesh inereese from 127 t0 134 mm, Tables 13=15 present the data

for roundnose grenadier,
50 em long with the 117=1
to 68%, i.eg by 6%.

The retention of all roundnose grenadier

24 pm mesh size varies slightly from 74%

Thes total amount of s

ll-gized <fish in cetches ranges from

33 to 16% for different size compositions of caught fish., The

minimum length of retained roundnose

approximately, by 2 cm w
the maximum length of e

mesh size wvariation.

grenadier increases ,

ith mesh size wvariation from 117 to 134 mmg

L

caped fish ranges from 78 to 80 cm with

Conclusions

To
of trawl bags with diffex
redfish, Greenland haliby
and roundnose grenadier

2. The opidmmm mesh sizj
ated basing on escapement

The data on experimen

trawl bags with differan&
ried out by the PINRC con

tal determination of selective properties
ent meshes relative to small-sized beaked
t, American plaice, yellowtail flounder

re summarized in the paper.

for the above fish species is substanti-
and retention of small-sized fish hy
meshes, The results of researches car-

rcial fishery laboratory presented at

the NAFO Session (Chumakov et al., MS 1981; Nikeshin et al.,MS

19823 Nikeshin et al,,

1981a; Nikeshin et al., MS 1981b). were

taken into comsideration,
3

size 1in trawls it is necessary to provide the minimum retemtion

It is noted that under the substantiation of optimum mesh

of smasll-sized fish and [their amount decrease in the catch as one
of the most important conditions,
4, As the curves of selectivity for the above fishery objects

show, the increase of filsh retention occurs in the length range

of small-sized fish. The| increase of small=sized fish retention
can be explained by such factors as fish low powers, hindrance of
escapement by larger fis% resulting from shading of the net and

keeping small-sized fish away from it, etc. The increase of reten=
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tion of small-sized fish leads to low dependence of regular varie
ations of escapement and retention of fish from these size groups
on the mesh size , 1.6, the mesh size increase in certain‘limita
does not, practically, change retention and escapement of smalle
sized fish by trawl bags. ;

5+ Under the specialiged beaked redfish fishery in the fishing
arcas of % ML and 2H the optimum mesh size in trawl baQS»is 400 mm
(Hikeshin et al., MS 1981b), In this.case.the by=cateh of fish
with the length below 25 cm amounts to 12% by number, and the
escapement of fish above 25 cm long is about 10%.

The increase of mesh size above 100 mm (from 120 to 133 mm) un=
der the beaked redfish fishery is not reasonable in the areas men—
tioned , as the impfovement of the length - azge composition of
stock structure is not prcvided in this case, and éscapement of
fish of commercial length can be above 40%.

Under the minimum-allowsble mesh size of 10U mm biologically
substantiated annual limitation of the total catch should be re=~

garded.the moat effective weasure of redfish fishery regulatiom in
the areas of 3 ML and 2H,

6, The optimum mesh size in trawl bags under the Greenland hali-
vut fishery is 120 mm (Chumskov et ale, MS 1981). In this case the
total amount of fish below 35 cm does not exceed 10% under the fishe-
ry in the continental slope area. The increase of mesh siie from
124 to 133 mm, does not, practically, change the percentage of fish
less than 35 cm long in catches,

7, It is réasonable to conduct the specialized fishery for American
plaice and yellowtail flounder by trawls with 130 mm mesh (Nikeshin
ot al., MS 1982). This recommendation is based on the followings the
increase of mesh size from 127 to 134 mm results in the decrease of
the total catch by more thaa‘B%m While fishing off the length size
concentrations of fish , the mode of which is within the range of
commercial length, the small-sized fish amount in catches taken
with 4127 to 134 mm meshed trawls is no more than 15% and changes not
conéiderably (by 2=3%).

The retentién and escapement parameters for yellowtail flounder,

mesh size changing within the range of‘127 to 134 mm, are close to

the similar parameters for American plaice.
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8, The optimum mesh size for the roundnose grenadier fishery is

120 mm (Nikeshin et al., MS 1981 a)g. as under the increase of mesh
size above 120 mm, the maixlpart of fish escaped was composed of
average and large fish. The retention of the total amount of gmallm
sized roundnose grenadier ranges from 74% to 8% under the increase

of mesh from 417 to 134 mm, i.e., not comsiderably, by 6%.
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Teble 1 Beaked redfish percentage in trawls with different
meshes by the reEults of 7 sets of hauls
(in areas 3M, 3L and 2H)

Percentage of total fish amount below . o »
cm long in trawls

' em Mo Em oD Gm En e WD GP @ on ©o G Wb WH D @R e On Cen WD P e

5 g 27 3 29
120 3,63 5,74 74504
125 6} 35 16,27 25,4
133 1631 5,62 19,06
155 ob74 4,37 11,74
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Table 2 Beéaked redfish retention by trawls with different

meshes by the results of 7 sets of hasuls

Inner mesh size, : % of fish retention below . o » cm long
mm - R eem e GSr @ W3 CHD WHD P G GID GrP GED oD G =D G mm e can @ @y
: 25 : 27 : 29

100 75423 77,57 80,96

120 45,80 45,0 5340

125 45,30 51,C7 52,96

127 47,77 50,17 54,06

133 35,24 39,20 46,22

155 30425 3429 43,00

G G G wwe o em G e o @m D W s Cwe Gin GNP COP GNP WD e (D Con G Ses Gon Om Ten e Geo. G @rn e @ o

T eble 3 lMean minimum length of retained and mean maximum
length of escaped beaked redfish through trawls
with different meshes

Inner mesh size, ¢ Mean minimum length :Mean maximum length of

o : of fish retained, cm :fish escaped, cm

100 18 40

120 19 40

125 20 42

127 22 43

133 19,5 4245

155 21 42

Table 4 (Greenland halibut percentage in trawls with different
meshes by the results of 7 sets of hauls

Shelf H Continental slope

Inner mesh :agoaﬁttggiawfish sInnér mesh ° % of total fish amount

e e 2 .
‘size, mm  scm long in trawls:81z°’mm» below ... cm long in

: trawls

P 2829 ! 3435 © 28=-29 §  34=35
17 M3 26,37 e 0,32 4,54
127 3,75 11,05 12 0413 1557

on mn cEd e D eam mm G W Sms e G B Gy @D SN Cap o D CHO G Goe e G @S USD D M SWe GuD  Ofm wms  ems
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Table 5 Greenland halibut retention by trawls with different
meshes by the resultj of 7 sets of hauls '

Inner mesh:% of fish rete
size, mm xbelow sos €I 1

o am o s @w om o

s eme cmo ? -
ntion:Inner mesh ; % of fish retention
long 3size,mm 3 below ..ocm long

§  28-29 : 34435 3 $ 28=29 3 3435
8 3 H 8
117 48,87 50484 124 53,57 71,64
127 49,04 47,22 427 59,35

Table 6 Mean minimum length
of escaped Greenland

op o i om Coy wo @B oW e

of retained and mesn maximum length -
halibut through trawls with different

meshes
n-—_—n--t—--———‘-“? ———————— s s @ een Gws @D o D am
Shelf é Continental slope
Inner mesh®Mean miniwz ean ma% Inner : Mean mini- :Mean naximum
8ilze, mm ,mum lengthg Lmum mesh ¢ bum length x1ength.of f£ish
sof fish s ength " slze, , of fish ‘escaped, cm
gretained, | £ fish, mm ¢ retained, s
cm s scaped, cm s
H L O H i
@-——--ﬂnu_-—-——-’----—-!~°‘-’8 ﬁﬁﬁﬁﬁ D oo can
117 14=15 42—53 124 26=27 49-50
127 14-15 50=51 127 28=29 5455
134 28-29 - 66-67

Table 7 Percentage of s
with different me

e e aw an e o oD e on en e

1ll-sized Americen plaice in trawls
shes in Div. 30 and 3N

3
Inner mesh % of total fish amount in trawls
size, mm ¥ onps Y 2627 ! o28-29 1 30-3
127 8,01 16,95 35,06 56,28
134 9,32 18,13 32,26 54y 21
A 2,7 6,2 10,4 16,6
o aza 4,9 605 947 449
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Table 8 Retention of smallesized American plaice by trawls

~ Inner mesh : % of fish retention below ... cm long
siem LTS o w1 s
e e B e e o e e e e mn G e e o S o -
4 127 36,2 41,0 47,5 , 53,6
134 23,8 26,0 29,2 346
- 127} 7 2242 2856 ‘5491 4;1 +8
134 19,4 1945 2245 ‘ 2746

Table 9 Pemma@a of small=sized yellowtail flounder in
trawls with different meshes in Diwv. 31

‘ Inner mesh : % of total fish amount in t:rawls

: size, am '? "2’5-25 s TemI 8 26=28 8 Bo=31 . T T T -
\ 127 3475 11,74 | 23-57 31929

| - 134 3940 8,97 » 17569 4420

Table 10 Retention of small-sized yellowtail flounderx
by trawls in Div. 3N

Inner mesh : % of fish retention below ... ¢m long
slze, MM, ~ TR BT T TLBT9T ¥ o209 T 30-31

127 240 3349 4395 4849

134 23,0 8ol 34,8 39,4

Table 11 Mean mimimum length of xetained and mean meximum length
of escaped American plaice through trawls with different
meshes .

3 3 1 .
Inner mesh ; Veen minirum length , ~ean maximun length of
_size, m _ 3 _of fish retained, cm § Tish oscaped, em =

127 1417 28~39
134 1417 ' 38~39




Table 12 Mean minimum length
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of retained and mean maximum length

of escaped yellowtail flounder through trawls with

different meshes

o> @ Tn e oh oP SO e oD e o

g
Inner mesh : Mean minimum length ¢ Mean maximum length of fish
of fish [retained, ecm ¢ escaped , cm

size, mm ¢

> e = ww we oo we ew s wms e Gud

127 1417

134 1817

- e En Cm e G e GO wE Ce e @We WS Tm > Gp GEb GD AT @D @

36-37
34-35

Table 13 Percentage of roundnose grenadier below fishing length in trawl
with different mejhes

Inner mesh size, ¢ % of total fish amount below

mm s 48-50 ecm in trawls
s c» W OB om om e om ew oo .ﬁ-m——-----——,———— ———————
117 33426
134 16,37

Table 14 Retention of roundnose grenadier below fishing length in
trawls with different meshes

- P wm et God G Om» D I GND . GOB D R UG i CED GR0 GUP Gmp GED oD CuD UM OGNS OND o

% of fish retention below s... cm long

Table 15 Mean minimum length

of retained and mean maximum length of

escaped roundnose grenadier through trawls with different

meshes
oer s | Y0 AR LR SRS
size, mm _ & _ _ _ _ _ e M2 T _
17 18-20 78-80
a7 11y 78~80
154 21-25 75~77
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cm

Fig. 1. Selectivity ecurvess
I - by experimental dataj
2 = simplifisd form.
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Pige 2. Curves of beaked redfish retention for trawl bags
| with different meshes.
( Nos of curves correspond to the inner mesh size )
49 = 400 mmg 2 - 120 mmg 3 « 125 mmg 4 ~ 127 wmg
5~ 127 omy 6 = 133 wmy 7 = 133 mm; 8 = 155 mm,
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A

A
\

T |

Wl 1617 1819 2021 2223|2425 2627 2829 30°31 3233 %35 CM
Pigs 3. Curves of Greenland halibut retentiomn for trewl
‘bags with different meshes, |

(Nos of curves correspond to the inner mesh size)

1 = 117 mm (shelﬂ);'2 - 124 mm (continental slope)s
‘3 - 4124 mm(continental slope)i 4 = 127 mm (shelf)s
5 = 127 mm (shelf)s 6 = 127 mm (continental slope);}
7 = 134 mm ( conthnental slope).
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Fige 4s Curves of American plaice and yellowtail flounder

retention for trawl bags with different meshes,

American plaice

yellowtall flounder

@l e e o G

(Fos of curves correspond to the inner mesh size)

1 =127 mj 2 = 134 mmg 3 = 134 mm; 4 - 127 mm,
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