international Commission

- for the
1950 Northwest Atlantic Fisheries
Serial No.2399 ICNAF Res.Doc.70/60

(D.c.8)
ANNUAL MEETING - JUNE 1970

The effect of the thickness of cord in Polish topside chafer (large~-mesh type)

on cod selection factor

by F. Bucki, W. Strzyzewski and G. Zdziebkowski
5ea Fisheries Institute, Gdynia

1. Introduction

The selectivity of fishing gear is essential for the protection of younger
dge-groups of exploited fish stocks. Hence studies on the construction of fishing
gear which would combine both great strength and durability and, simultaneously,
high selectivity have been carried out in Polish fisheries.

The first investigation on the selectivity and the reinforcement of cod-
end was conducted in 1965 and the results obtained were reported at the ICNAF
Annual Meeting in 1966 (Strzyzewski, 1966). They showed that the codend with
chafer, having mesh of the size twice larger than in the codend itself, gave the
selection factor similar to that of unprotected codends. The difference turned out
to be less only by 3.8% than the selection factor for unprotected codends.

The investigations on large-mesh type chafer, conducted by Treschev anpd
Naumov (1967), Bohl (1967), Holdem and Jones (1967) and Monteiro (1968), gave fur-
ther evideuce to the already established Tact that the Polish chafer has oniy neg-
ligible effect on the selectivity as compared with unprotected codend.

There was however a demand from Polish fisheries for stronger chafer of
the same type. Often there were cases whea the net broke while it wag haulecd up
on deck and the fish poured out. The reason was simply that the chafer, being
made of the same twine as used for the codend (diameter 3.5 mm) was too weak to
withstand the forces acting on it. This circumstance stimulated a further search
for solutions to strengthen the codend. Regrettably, material is net yet available
wiich would permit making comparatively thin and selective nets strong enough not
Lo require chafing gear. Thus the solution lies in strengthening the Polish-type
cnaler while retaining the highest possible selectivity of the codend. This was
ible by using thick cord and eliminating knots, without, however,
reducing the selectivity of the gear,

Selectivity experiments with the Poligh chafer, this time knotless, nalc
of the cord of 10 mm diameter, were carried out in 1967 (Bucki et al., 1968). Tr.
codend was made of double twine of 3.5 mm diameter. The selection factor obr. .
from these experiments was comparatively high, amounting to 3.71. Fur--o-
eXPeriments however were found to be Lecessary in order to obtain more daca.

Recent selection experiments, the results of which are presented ia
this contribution, were the continuation on a larger scale of 1967 experiments.
During this investigation, the selectivities of 1) unprotected codend, ii) codend
reinforced with Poliish (large-mesh) type chafer made of twine the same as in the
codend and {ii) the codend with knotless chafer made of covd of 10 mm diameter
werfe compared.

2. Macerials ang methods

The investigations were carried out on board M/T Apus, & stern trawler
2.0 m long of 2,824 gross tons and 2,400 H.P. The experiments were conducred

With a regular commercial trawl used aboard this type of vessel. The codends
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of the trawl could be removed and replaced according to the requiremcnts of the
program. For selection experiments they were provided with covers made of twine
1.8 mm thick with mesh size (lumen) of 40 mm. Selective cover was atrtached to

the upper part of the codend, thus leaving free space for fish. The specifications
of the codends used for investigation are given in Table 1 and in Fig. 1.

Table 1, Specifications of codends and chafers.
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Colend: A A1 B B1

<2
B
Y

wodend: mesh size

{lumen) in mm  108.8  128.3 1ll.3 126,09  108.8  125.9

Te, of cords double dJdouble double dJdouble double double
dJominal diameter ‘

of cordsin mm. 3.50 5050 5.50 5050 5-50 5-DO

Ziafer: mesh size (lumen,)

in mm - - 223.,0 253.0 216.0 250.0

g, of cords - - double double =single single
Nominal dismeter _

of cord irn mm. - - 3.5 245 10.0 1¢,0

—— —— —— Ny ey T S S ik s S — A AP . TY Jntt i — - S T e P e it e B 8 . et R . v g +

The characteristics of the cords and twines from which codends and their
chafers were made are given in Table 2.

Table 2. The characteristics of the cords used for codends and chafers.

T e M o e S D e . e T S e e S e D S . Sy S n-—u-———-——-.—————.-—-..-._......._.____...._._.....__.___._..,‘

Codends A,A1; B,B1; C4C11

Chafers B,B1 Chofers C,C1
aterisl Polyamide Folyamide
R tex (g/1000 m) R 7500 tex R 47000 tex
aunnage (n/kg 133 21
vonstruction twisted twisted
et Xnot breaking
load &@) 173.0 Q745
viameter J(mmy 2.46 10.8
Zlongation at half the

vet knot breaking load (%) 4.4 23.6

-~
ek L el T P — e g —— e et - A e e - grp e

The above data show that three variants of codends were used for the
experiments. Fach variant consisted of two codends differing in mesh lumen
from each other. The primary netting material for codends was ldentical in the
three variants, namely double cord of nominal diameter 3.5 mm. Also the chafer
with mesh lumen twice as large as in codends B and Bl was made of the same material,
i.e. double cord 3.5 mm in diameter, whereas the chafer for the codends C and C1
was made of a single cord of nominal diameter 10 mm.

The mesh of 10 mm cord in the chafer was knotlees, made in the manner

shown in Fig. 1, which gave an increased filtration area of mesh lumen as compared
to chafers with knots.

It should be mentioned that the material, of which both codends and chafers
were made, had nearly the same elongation. For the cord of 3.5 mm it was 24.47 and

iur the cord of 10 mm - 23.6%Z. The manner in which the chafer was attached to the
codend is shown in Fig. 1.

The chafer covered two-thirds of the length of the codend and was fas-
wned according to Bohl's (1967) proposal and ICWAF recommendation (1769).

it
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The mesh was measured with an ICES gauge under a load of 4.0 kg. Thirtv
such measurements were made after each haul.

The duration of the haul is expressed as the actual time used, .e. from
the moment of the shooting of the warps was completed until the moment they were
hauled back on deck.

The observations were carried out both day andonight between 11 and618
February on the fishing ground within the coordinates 53°15'N-54"15'N and 053°%45'W
- 053%20"W and 0530w,

During the iInvestigation, length measurements were made cn 88,868 cod
individuals and girth measurements on 629 individuals. The measurement of girth
v performed by means of a tape slightly adhering to fish body. On the basgis of

-nere measuvements the relationship between length (L} and girth (G) was
established 28 G - 0.5049 L.

3. Results of observations

There were differences between selection factors obtained from particular
hauls. These were probably due to the large variation in size composition of the
investigated stock of fish.

Table 3. Selection factors obtained from particular hauls with different codends.

A e v Pt S i S St S iy " " A - — —

Jariant Nunber

of she of Obtained selection factors
codend nauls
A 8 5.53; 3.51; 3,)075; 37.85; 5.92; ﬁ-elO;
4,173 4433
41 vi 34255 32313 34395 54503 34505 5.50:
371 :
B 5 346l; 34615 3.76; 3.92; 4.09
B1 7 34205 34213 34213 3.363 3.36; 3457
3,70
C 10 3475 20485 34645 34673 2.75; 5.77;
%783 5-80; 5690% 4,17
c1 9 30355 30393 Belly 3.42; 3.55; 5.60;

24693 24713 3479

Data on the results of observations on six variants of the codends are
given in Table 4. From this the following selection factors are noted:

Codend A - mesh size (lumen) 108.8 mm - selection factor 3.86
Codend B - mesh size (lumen) 111.3 mm - selecticn factor 3.81
Codend € - mesh size (lumen) 108.8 mm - selection factor 3.57.

If codend A (without chafer) is assumed to be the standard for comparigon
with selection factor equal to 100, then the selection factor for codend B equals
99 and for codend C equals 95.

Codends Al, Bl and Cl with larger mesh (128.3, 126.9 and 125.9 mm) had
lower selection factors than codends with smaller mesh, namely the selection
tactors for the codend Al was 3.46, for the codend Bl - 3.32 and for the codenc
- 3.51. Assuming the selection factor for the codend Al to be 100, the selection
factors for the other codends investiga+ted were as follows:

for codend Bl - a6
and for codend C1 - 101.
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it appears, therefore, that the codend (Cl) of the average mesh size
{lumen) 125.9 mm with knotless chafer, made of cord 10 mm, showed even higher
selectivity than the unprotected codend (Al).

Such a relation of the selectivities of these two types of codends ER
ve accildental, due to the large range of sizes of investigated fish. Still, it
points to the higher filtration property of the codend Cl, which after all was
rigged with chafer of a thicker cord.

It appears from the above data that the selectivity remains on a high

level when the codend and the chafer are made of the twine of the same dianeter
(3.5 mm) and also when the chafer is knotless and made of thicker cord (10 mm}.
These experiments confirm our previous results, obtained from the experiments
conducted in 1965 and 1967. Thus in 1965 (Strzyzewski, 1966) the selection
factor established for unprotected codend was 3.92 (100%Z), while for the codenc
with chafer - both made of the same twine - it was 3.77 (96%). From the 1967
investigations (Bucki, 1968), the selection factor for the codend protected
with chafer, made of cord 10 mm diameter, was 3.71, being therefore even higher
thar it was in the recent experiments (3.67).

4. Conclusions

The results of investigations show that there is no essential difference in
gear selectivities between the unprotected codend and the codend protected
oy the Polish chafer. Anyhow, any differemce found would have been of a0
practical importance in view of its quite negligible magnltude.,

=

I1. The difference in selectivity of the knotless chafer, made of single thick
cord, compared to the chafer with knots, made of double cord of the same
diameter as in the codend, is negligible and therefore it is possible to
use thicker cords for this type of chafers.

1I. The stretching (adhering) of the meshes of chafer, made of thicker cord,
over the meshes of the codend (bar of chafer mesh against bar of codend
wesn) 1s as good as in the case of chafer made of twine of ihe same
diameter as in the codend.
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