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1. Introduction 

Tne selectivity of fishing gear is essential for the protection of younger age-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 codend 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. 

L'1e investigations on large-mesh type chafer, conducted by Tresc'hev anc Naumov (1967), Bohl (1967), Holden and Jones (1967) and Monteiro (1968), gave further evidence to the already established fact that the Polish chafer has only negligible 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 when the net broke while it was hauled 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 cadend (diameter 3.5 rom) was too weak to 'dlthstand cr,e forces acting on it. This circumstance stimulated a further search for soluc.ions to strengthen the codend. Regrettably) material is not yet availa-ble w~-...ich would ?ermit making comparatively thin and selective nets strong enough not to require chafing gear. Thus the solution lies in strengthening the Polish-ty?c crlarer while retaining the highest possible selectivity of the codend. This was thought to be possible by using thick cord and eliminating knots, without, however, reducing the selectivity of the gear. 

Selectivity experiments with the Poliah chafer, this time kno[less, of the cord of 10 rom diameter, were carried out in 1967 (Bucki et a1., 1968). codend was made of double twine of 3.5 rum diameter. The selection factor nb;:~ from these experiments was comparatively high, amounting to 3.71. r'd' ~ •. ~ experiments however were found to be necl2ssary in order to obtairL more docb.. 

.. w.;._E.: 

R..::cent selection experiments, the results of which are preseJ.1ted ia this contribution, were the continuation on a larger scale of 1967 expe.riments. During this investigation, the selectivities of 1) unprotected cadena, ii) cadend reinforced with Polish (large-mesh) type chafer made of twine the same as in the codend and iii) the codend with knot less chafer made of cord of 10 rom diameter W;2:ce compared. 

24 Ha(.~rials and methods 

~;i:12 investigations were carried out on board MIT Apus, a stern trawler 202.1) ill long of 2,824 gross tons and 2,400 H.P. The experiments were conciuc t~d 
'.ith 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 requirements Of t',e 
program. For selection experiments they were provided with covers ~ade 0: tw~_ne 

1.8 mtn thick with mesh size (lumen) of 40 mm. Selective cover was att8c:,ec'. to 
the upper part of the codend, thus leaving free space for fish. T',e speci"ice ti.ons 
of the codends used for investigation are given in Table 1 and in Fig. 1. 

~able 1. Specifications of codends and chafers. 

------------------------~-----------------------------------------------_. 
C o:~er....c..: A A1 B B1 C ('-1 J, 

-------------------------------------------------------------------------
.:; ~cler...d: me sh si z e 

(lumen} in mm 108.8 128.3 111.3 126.9 100.8 l2S.? 
::0'. of cords double double double double double c.oublc 

j'{ominal diameter 
of corda in =. 3.50 3.50 3.50 3.50 3.50 3.jC 

':;i.:.:U'er: mesh size (lumen,) 
in mm 223.0 253.0 215.0 250.0 
Ho, of cords double double single sinGle 
1,ominal diameter 
of cord in mm. 3.5 3.5 10.0 10.0 

------------------------------------------------------------------------_. 
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 ch"fers. 

-------------------------------------------------------------------------
Oodends A,A1; B,B1; C,01; 
Chafers B,B1 Chnf'ers C, C1 

-------------------------------------------------------------------------
l.:aterial 
R tez (g/lOOO m) 

it u=ag e ( mJkgl 

Construction 
Wet knot '(Jreaking 
load (kG)' 

::;iameter <mm) 
Elongation at half the 
,iet Y..D.ot breaking load (%) 

Pol;yamide 

R 7500 tax 
133 

twisted 

173.0 
3.46 

24.4 

PolJ' amide 

R 47000 tex 

21 
twisted 

974.5 
10.8 

23.6 
, -------------------------------------------------------------------------

The above data show that three variants of codends were used for the 
experiments. Each variant consisted of two codends differing in mesh lumen 
from each other. The primary netting material for codends was identical 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 Band Bl was made of the same material, 
i.e. double cord 3.5 rom in diameter. whereas the chafer for the codends C and Cl 
was made of a single cord of nominal diameter 10 mm. 

The mesh of 10 mm cord in the chafer was knot1eBs, 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 
"" re made, had nearly the same elongation. For the cord of 3.5 mm it was 24.4% and 
J,:r the cord of 10 mm - 23.6%. The manner in which the chafer was attached to the 
c'Jdcnd i-::, snm .. n in Fig. 1. 

The chafer covered two-thirds of the le.ngt~l of t~e codeY'.c ,'led ',,;8.5 f2.S

l..'- :':r:'d dccord:!ng to Bahl's (1967) proposal and ICNAY recomme!.1d,~tiO"2 (::")(,e,l). 
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"'11e mesh was measured with an ICES gauge under a load of 1,.0 kg. Thirtv 
such measurements were made after each haul. 

The duration of the haul is expressed as the actua!. time used, :~.e. frol"" 
the moment of the shooting of the warps was completed until the moment t1)ey were. 
hauled back on deck. 

The observations were carried out both day and night between 11 and. IS 
"ebruary on the fishing ground within the coordinates 530l5'N-54'J15'N and 053

0
1,5'W 

- 0530 20'W and 053 0 00'W. 

During the investigation, length measurements were made on 88,868 cod 
individuals and girth measurements on 629 individuals. The rneasure~ent o£ girth 
",C: oerfor",ec loy mea'18 of a tape slightly adhering to fish ':>ody. On the basis of 

"c,:e measucements toe relationship between length (L) and girth (G) '..ras 
,cta':>lished as 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. 

---------------------------------------------------------Variant 
of "~ile 
codend 

Humber 
of 

Llauls 
Obtained selection factors 

---------------------------------------------------------
A 8 3.53; 3.51; 3.75j 3.83; 3.32; 4.10; 

4.17; 4.33 

Ai 7 3.25; 3.31; 3.39; 3.50; 3.59; 3.GO; 
3.7l 

B 5 3.6l; 3.61; 3.76; 3.92; 4.09 

Bi 7 3.20; 3.21; 3.21; 3.36, 3.36; 3.57; 
3.70 

C 10 3.47, 3.48; 3.64; 3.671 3.75; 3.77; 
3.78; 3.80j 3.90;, 4.17 

C1 9 3.35; 3.39; 3.41; 3.42; 3.55; 3.60; 
3.69; 3.71; 3.79 

---------------------------------------------------------
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 - selection factor 3.81 
Codend C - mesh size (lumen) 108.8 mm - selection factor 3.67. 

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

Codends AI, 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 
factors for the codend Al was 3.46, for the codend Bl - 3.32 and for the codeno C'. 
- 3.51. Assuming the selection factor for the codend Al to be 100, the se 1.ect 10" 
factors for the other codends investiga~ed were as follows: 

for cod end Bl 96 
and for codend Cl 101. 
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it appears, therefore, that the codend (el) of the aVErage mesh siz~ 
(lumen) 125.9 mm with knotless chafer, made of cord 10 mm, showed even higher 
selectivlty than the unprotected codend (AI). 

Such a relation of the selectivities of these two types of codends may 
be accidental, due to the large range of sizes of investigated fish. Still, il 
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 diameter 

(3.5 mm) and also when the chafer is knotless and made of thicker cord (10 Illm). 
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%), while for the codenu 
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 mill diameter, was 3.71, being therefore even higher 
than it was in the recent experiments (3.67). 

4. 

II. 

III. 

Conclusions 

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

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. 

The stretching (adhering) of the meshes of chafer, made of thicker corci, 
over the meshes of the codend (bar of chafer mesh against bar of codend 
.nesn) is as gOOQ as in the case of chafer made of twine of the same 
d~aD2ter as in tne cadena. 
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