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Following the ICNAF recommendation to explore the possibility of elimin­

ation of the use of topside c1':a.fing gee", investigations have been carried out in 
the USSR in recent years to eValuate the effc,ct of chafers of different types on the 
selectivity, strength. and o.UldbiJ-;ty of tr;~"vlE. 

At the 14th Annua.l MeetiJ'g of reNAl", 50\'iet experts made a verbal 
statement about the extent and rn~~_in Hn!-~~ oj i.be research in this field. 

In 196') a special "ep0rt on n.t pIUlmin?"·Y l'e8uits of the completed 
work was presented ·,t the i _,tll "tletct.ing oj :,:CNAY {F.ese.3.o.-ch Document No. 66, 
Serial No.1534. 1965). The, ,evifc,-j :: epo::·t 'comprises the data of the above­

mentioned investigations in dt: :c..:.1.1. 

Experimental data 

First experimental. ri,.j;_~.a on d.'.·s' coml~;,-!'at.ive selectivity of trawls used 
with and without chafels WE! e obte.ere,,·' in the USSR in 19'>9 during a trip of the 

trawler Tunets. During that cl'uiEe, expehrnenle were conducted to determine 

the selectiVity of trawls used withol" d'·.ic·rs 2nd <'.1. the s'.me time fishing oper­
ations were carried out witL 2 fti,wJ b.c ''In),' ' .. 'igLtly ii,ted chafer made of. the 
same material as the codend. A (olnp:,.Ld~(!n of tbe .results of the experimental 
trawlings showed a cert1.in -:.liift-_;. 1"':11'.-( In 11..::; f;i~~e composit.ion of catches ob­
tained. 

According to data from actern,f." bauls, fb.~ 500/0 selection length. for 
a double braided flax"3.nd--l:tml' co,j,.n..J mo.de OJ twine of :5mm in diameter with 
the inner mesh size of 11 0 m~n a.'1d use-J. ~vviiruut ch~JeT. was 39 ern and, for the 

- .- ...... -.---------
same codend, 'with chafer W2.& j ~ en1. 

At the time of tbe internd.~ion2 i t.-',~_--vl et,lec ~'i vity experiments conducted 
in Icelandic waters in 1962, e"f'dim~r.H!. h'iul" Wf:r~ ,:a.Tried out from the 

large stern trawler Gonc.I-, .. ,r_~'_ to ""tlP1"t" the effed of 0. chafer of the rCNAF 
type on trawl selectivity in fier.,ng fa.' Lad dod barJCock. These experiments 
were performed with the use of (.onVelllional cUlnmerclal trawl nets. Duration 
of the hauls varied from 1 1/2 bout S to '; [:.ours -iepending on the size of catches. 

Each succeSSl ve E:Xperin1ent cornprl f<e·i not: 1-=5=6 than 5 hauls. For 
e stirnation of selectivity, 6_ srrla.~·,:_·~rn\:_.EL.E_;·j co\- e.r Wa.8 applied. 

The effect of a ch2JeT on Ir'«wl Eel"ciidiy ie the r-ediish fishery was 

studied on board the large f!.ern (r'ow:", Komet' in 196j i.n ICNAF Divisions 3K 
and 3T. 

A chafe!' was made irorn U.dC f'me lll"le,i.ai 0.8 tr.e codend. It had the 
same mesh size and was an equ;,-'; r..uxnbe.-' (,f !neEhee: ir width. It was located in 
the rear part of the codend ,,'0111:, 2(' i J C.W,· 01 the ,.·odend which had a total length 
of 441 rows. 

Attachment of the cbaf~r to tbe coden.:! W'i.S mesh fo:c lllesh along the fore 
and side edges. 
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To prevent displacement of the meshes of the chafer in relation to the 
codend, the meshes of both were fixed with a lacing running down the middle 
and forked at the after end. 

The rear selveges of the chafer and the codend were tucked in together 
and tied up in a usua.l manner. On the after part of the codend, a protective flap 
made of bull hide or some other 1"igid fabric was attached to the under side. (See 
Circular Letter by Executive Secretary dated January 16, 1964. Chafing gear 
used by ICNAF countries.) 

For estimation of the selectivity the same codend was tried several times 
with and without a chafer. 

In 1964 the laboratories of commercial fishing techniques of VNIRO 
(Moscow) and PINRO (Murmansk) developed and tested a number of experimental 
capron codends of" new design with a view to finding a material of higher strength 
which could be used for making t:-awl codends. 

Preliminary laboratory experiments on the choice of the mo st suitable net­
ting twine were conducted. The ma.in requirement for those experiments was to 
ensure the maximum tEcnacity of webbing when the diameter of the twine is not 
more than 4.5 mm and the relative elongation does not exceed that of usually 
used capron trawl nets. 

Two types of twisted trawl twine, R 8500 tex 80S and R9500 tex 71S, were 
chosen in the course of ta.boratory dynamometric tests. 

The strength of .~ knot of double webbing made of the twine of the fir st 
type was 540 kg, a.nd th"t of the second type about 620 kg. These webbings were 
used to make expex imental c.odends which were extensively (until completely 
worn out) tested on boao:d the 18.rge stern trawler Severnoye siyanie, pertaining 
to vessels of the Pushkm type. Figure 1 shows a diagram of the experimental 
codend with its di";;-;;;;-s';-';;ls (also in 1965 Res. Doc.No. 66, Serial No.1534). 

Trials we1"e rnd;1" under normal fishing conditions with the speed of haul 
from 3.5 to 4 knots iiIl'l duration fro.!U 1/2 to 3 hours. 

~" 
"'/1' 

During these experiments, observations were made on wear and tear 
resistance of the malenal and on ch2.nges in mesh sizes of experimental cod­
ends in the process of theil" exploltation. The mesh size was measured before 
testing codends and tb.Ecn ~.t intervals of ten hauls. The ICNAF wedge- shaped 
gauge and the ICES sp:cing .. loaded mesh gauge were used. In each codend, a 
series of 30 consecutrve meshes, being at least 10 meshes from the lacings, 
were measur ed. 

In order to calculate the rate of fatigue of the material of codends used 
without chafers, s2.mplee of webbing, 5 meshes by 5 meshes in size, were 
periodically cut from '.:hE coc.ends for analysis, 

The results of dete;.-mination of mesh size and strength of meshes are 
tabulated below. 

Table 1. Sizes and strength of meshes of experimental trawl codends "A" and "B". 

Indices 

Inner size 
of mesh 
(in mm) 
Strength 
(in kg) 

Bef;;--;:e-'-A 
use 
( dry) 
99.9 

540 

A 
[tel' 
0 
auls 
)6~6 

560 

After 
20 Average 
hauls 

-'114.0 106, 8 

507 535. 7 

B 
Before After After 

use 10 20 Averag e 
(dry) hauls hauls 
96.2 102.8 107.2 102. 1 

620 630 570 606. 6 

A - codend made of twine R8500 tex 80S: B - codend made of twine R9500 telX 7lS 
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In addition to the above, the experimental codends were tested for their 
selectivity. For this purpose five hauls were made with each codend rigged 
with a fine-meshed cover of standard type. 

Data obtained from the tests are set out in Annex 1 and Annex 2 to this 
report. 

Table 2 shows a summary of the results of the above-described experi­
ments on the estimation of the effect of chafers on the selectivity of bottom 
trawls in relation to cod, haddock and redfish. 

Discussion and conclusions 

The experiments showed (Table 2) that the effect of a flap type of chafer 
of the ICNAF type and a tightly fitted chafer of the Sevryba type on the selectivity 
of codends in relation to cod is approximately the same. 

A mean value of selection factor of codends made of double capron twine 
and used with these types of chafers can be taken as equal to 3.7. The difference 
in selectivity of codends used with and without chafer in this case will be 
(4.0-3.7)xlOO = 8.1%. 

3. 7 
In relation to haddock the effect of chafers of the ICNAF type on the se­

lectivity of codends has proven to be considerably greater: 

(4. 0 - 3. 45) x 100 = 15. 9% 
3.45 

It is quite possible that the specific features of the region and the season 
have contributed to this. The experiments were carried out off Iceland in the 
end of summer when haddock was feeding heavily. 

Moreover, a mean value of selection factor (3.45) had been obtained only 
from two series of tests which differed greatly in their indices of selectivity (0.9). 

Table 2 shows that the use of a chafer of the Sevryba type did not have any 
appreciable effect on the ',-alue of selection factor of a trawl in relation to redfish. 
There is reason to believe that redfish which are being raised from a great 
depth become very active due to the sharp changes in hydrostatic pressure and 
escape not only through the codend but also through the meshes of the fore parts 
of the trawl. This assumption is confirmed by frequent: observations of the mesh­
ing of redfish in the portions of a trawl ahead of the codend. 

Results of mesh measurements in experimental codends showed that the 
elongation of trawl twine when used without chafer was considerably greater 
than that when chafer w;;.s attached. 

In codends tested without chafers, stabilization of the meshes did not 
occur after the tenth haul as it usually happens when a chafer is applied. 

The relative increase in inner size of mesh in the "A" codend between 
the tenth and twentieth hauls was 7% and that in the "B" codend was about 4%. 
The relative increase of mesh size after the tenth hauls in comparison with a 
new webbing measured in dry condition in both cases was the same, i. e. 
approximately 6.50/0. 

The breaking strength of meshes in the "A" codend as well as in the"B" 
codend became somewhat greater after the tenth trawling as compared with new 
material. Obviously this can be explained by the fact that the dynamometric 
measurements were made under different conditions, i. e. in the wet and dry 
state. 
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Reaulta of experiments on evaluation of the effect of use of different type. of chafers on the aelectivity of trawls in relation to cod, haddock and redfiah. 

Veasel and 
Tear' 

I t I Avertiga-I~" IlrarilcUon I Area I Cod-ond Chafer I oatch I select1011 I factor J per length I I J J haul J .(em) I ! J _ : I (kg): . I 
·1 1- ---2 -- --r~ ---3--1- --,;:- 5 6 7 

"Tunets",I959 Barents Bea 

_". .ft. 
r.;r 

"Goncharov",I962 I#and 

"Kometa",I963 Labrador 

o 0 d 

Double flsz-al1d­
hemp 
109,2 mm 

_It_ 

Double capron 
108,0 mm 

Double capron 
104,~ 

ao 

Double-flax­
and-hemp 
109,6 mm 

No 

.It. 

1420 

1350 

1253 

2817 

39,0 3,6 

37,1 3,4 

44,7 4,1 

41,9 4,0 X 
"S8Ve1'llOr,e 

BiTaDie ;196" Labrador Double capron 
102;1 mm _It_ 

7869 41,4 

r. 
~ 4,0 Z 4,( 

Z Z 
.11. 

"Goncharov",I962 

-"-

"1(0II8ta",I963 

"Goncharov",I962 

"Goncharov",I962 

-"-

"1(OIIeta", 1963 

"1(OID8ta",I963 

-"-
Iceland 

.. '-
Flem.1sh­
Cape 

Icaland 

Iceland 

_If_ 

Flem.1sh-cape 

.tf. 

Double capron 
107,0 mm 

Double oapron 

.It. 
IONAl' tTpe, 
double capron 

12'(,2 mm 

4289 

2027 

\. 
Double capX'on 

125,0 mm 
IONAl' type, 

\ double capron 
.. 109,0 mm 

\ \ 1853 

Double capron 
104,0 mID. 

Haddock 

Double capron 

, 
"Sevr,yba" t~pa 

107,2 mm \ 

108,0 mID. Nc 

Double capron . IONAl' tTpe, 
108,0 mID. i double capron 

\ 12.7,2 _\ ., \' 

Double caproll (. IONAl' tTpe I \ 
125,0 mil \ dcuble caproD 

109,0 mm . / 

Redfish 

Double capron 
107,2 mil 

1'10 

\ 
3040 

1253 
\ 

\ 

2027 
\ 

1853, 

Double capron 
102,8 mil 

"Servryba"tTpa 
104,0 mil 

1970 

1327 

Note: Selection factors calculated in relation to mesh sizes of chafers are shown in brackets 

A5 

42,2 

41,5 

44,0 

39,8 

43,3 

42,5 

36,7 

28,5 

27,5 

M~ 

,,8 ~ 
(,,3> .~ 

~ r 
f 3,5 t 

(4,1) ¥ 

3,8 . 
(3,7) 

4,0 

(/49 ?~ , ) ;; 
r. 

3,0 Z 
(3,4) ~ 

2,7 

2,7 
(2,6) 

J 

3,65 

3,45 
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Mesh strength in both codends decreased considerably between the tenth 
and twentieth hauls. This decrease caused by fatiguing of the codend material 
essentially affected the durability of the codends tested. 

During tests, the "A" codend was. damaged seven times. It becg.me com­
ple,tely worthless (broken down when the catch was being hauled along the slip) 
after 53 hour s of trawling. The "B" codend was damaged three times. It lifted 
catches up to 15 tons and broke down when the t:atch of about 20 tons 'was hauled 
011 the slip. This codend was used for a total of 77 hour s of trawling. The 
average duration of work with tightly fitted chafer s is 150- 200 hour s of trawling. 

Thus, with comparatively great average breaking strength 6f mesh (606.7 
kg), .the op erations conducted without <;:hafing gear from high- sided stern trawlers 
are restricted both by the size of catches hauled and the durability of codends. 

In tliese conditions, if it is taken into account that the selectivity depends 
largely on the relationship between mesh sizes in the codend and in the chafer 
(see experiments with· different'mesh sizes in codend and in chafer, Goncharov, 
1962), the technical solution which would secur e an incr ~ase i,;" selectivity and 
which would retain an appropriate strength, would be the use of tightly fitted 
chafers made of webbing with mesh size two times the mesh size of the codend. 

As the experiments showed, such a codend has to be reinforced with 
transverse wires at intervals of not more than 2 m to prevent mesh displ<j.cement. 

bellyline 

crOBo-ropes 

!!II I ~ 
~ ~ .L' . 1 , , ., 

--- -JI -. 1-,--,-1-, 
'285":0 I ~I~ I " .... 

Iti~ IB'~ I /.f If'" .ff, i.lfm . If" 1l.0fl 

,'0,5?1/1 
[.93", .1 .• l!.f!.,lf'm 13.tJlltn 
6,82,. '5', (jIlT> 

,Fig. 1. Diagram of an experimental codend designed to operate without chafer. 
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SOVIET EXPERIMENT ON TRAWL WITHOUT 
CHAFING GEAlI, "SEVERNOYE SIYANIE", 
COD, DOUBLE KAPRON. 

AREA 

TYPE OF COD - END 

AVERAGE MESH SIZE 
( MM ) 

Length (om) I I God-end 

"'-31 
31 8 
2 12 
3 22 
4 19 
5 ,2:7 

6 40 
7 50 
8 53 
9 66 

40 180 
1 200 
2 283 
3 216 
4 320 
5 :':.;;.9 

46 lOB 
7 2:j3 
8 162 
9 387 

50 558 
1 606 
2 504 
3 288 
4 ,488 
5 583 
6 369 
7 261 
8 453 
9 261 

60 207 
1 126 
2 471 
3 108 
4 72 
5 2:7 
6 49 
7 89 
8 115 
9 59 

70 
1 72 
2 86 
3 18 
4 9 
5 
6 
7 9 
8 

8533 

LABRADOR 

A, 

107 mm 

o over I reten- I 

I tion 1> I God-end 

119 0 
46 14,8 

135 8,2 
50 30,5 1 
80 19,2 1 

250 9,7 9 
213 15,8 2 
201 19,9 4 
108 32,9 3 
SOl 17,9 2 
200 47,4 5 
246 44,8 28 
492 36,5 20 
180 54,5 26 
106 75,1 32 

7" ,.., l:'R. to 77 

10 \11,5 23 
18 92,8 20 
6 96,4 21 

12 96,9 33 
26 95,5 72 
24 96,2 86 
12 97,7 30 

100,0 29 
100,0 81 
100,0 23 
100,0 23 
100,0 80 
100,0 27 
100,0 78 
100,0 36 
100,0 42 
100,0 18 
100,0 72 
100,0 3 
100,0 13 
100,0 43 
100,0 
100,0 
100,0 

6 
100,0 
100,0 
100,0 
100,0 23 

100,0 

2907 74,6 1092 
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! 

DoVel" 

21 
15 
36 0 
8 11,1 

11 . 8,3 
2:7 25,0 
10 16;7 
29 12,1 
21 12,5 
13 13,3 
25 16,7 
30 48,3 
54 27,0 
85 23,4 
37 46,4 
10 88,5 

70 24,7 
4 83,3 

100,0 
100,0 
100,0 
100,0 
100,0 
100,0 
100,0 
100,0 
100,0 
100,0 
100,0 
100,0 
100,0 
100,0 
100,0 
100,0 
100,0 
100,0 
100,0 

100,0 

100,0 

506 68,3 
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SOVIET EXPERIMENT ON TRAWL WITlIOUT 

CIIAJ<'ING GEAR, "Sl~VJ>RNOYE SIYANIE", 

COD, DOUBLB KAPIION, 

AREA : LABRADOR 
T 

TYPE OF COD - END I A 
I 
I 

AVERAGE MESH SIZE I 
(_) I I~ = 

I 
I 

I.e h ( ) , n A 0 L J I ,n A 0 L 1& 
ngt om ood-end I cover I reten-I ood-end I COVer I reten-

I I tion * I I I tion * 
-<:81 59 0 85 0 

81 2 24 7,7 7 50 12,8 
2 6 68 8,7 7 90 7,2 
8 5 50 9,1 1 85 2,8 
4 2 80 6,2 4 68 5,5 
5 19 100 16,0 64 249 20,4 
6 6 71 7,8 5 60 7,7 
7 56 115 82,7 10 110 8,8 
8 12 74 13,9 15 170 8,1 
9 40 100 28,6 57 154 27,0 

40 151 107 58,5 83 800 21,7 
1 80 165 82,6 89 275 24,4 
2 120 86 58,2 180 189 66,4 
8 13 85 18,8 35 248 12,4 
4 195 69 78,9 280 90 75,7 
5 192. 45 81,0 240 196 55,0 
6 226 18 92,6 182 95 58,1 
7 108 2 98,2 419 42 90,9 
8 46 5 90,2 301' 39 88,5 
9 175 12 93,6 222 9 96,1 

50 ' 2731 6' 97,8 384 21! 94,8 
1 416 3 99,8 154 18 89,5 
2 373 100,0 340 12 96,6 
8 264 100,0 336 3 99,1 
4 368 100,0 397 5 98,7 
5 168 100,0 255 8 98,8 
6 336 100,0 357 100,0 
7 288 100,0 326 100,0 
8 264 100,0 154 100,0 
9 152 100,0 234 100,0 

60 182 100,0 91 100,0 
1 256 100,0 188 100,0 
2 104 100,0 289 100,0 
3 66 100,0 21 1~0,0 
4 168 100,0 140 100,0 
5 82 100,0 112 100,0 
6 88 100,0 66 100,0 
7 8 100,0 182 100,0 
8 104 100,0 70 100,0 
9 136 100,0 196 100,0 

• 70 176 100,0 28 100,0 
. 1 96 100,0 7 100,0 
2 82 100,0 
8 48 100,0 21 100,0 
4 8 100,0 
5 16 100,0 14 100,0 
6 8 100,0 7 100,0 
7 24 100,0 7 100,0 
8 7 100,0 
9 

80 16 100,0 

5864 1289 82,0 6524 2566 71,8 
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SOVlE~' EXPERIMENT ON TRAWL WITHOUT 
CHAFING GEAR, "SEVERNOYE SIYANIE", 
COD, DOUBLE KAPRON. 

LABRADOR 
I 

TYPE Ol' COD - END : A 

----- --- ---- - -------------------, 
AVERAGE MESH SIZE 

(mm) 

:teDgth (om) 

<31 
31 
2 
3 
4 
5 
6 
7 
e 
9 

40 
1 
2 
3 
4 
5 
6 
7 
8 
9 

50 
1 
2 
3 
4 
5 
6 
7 
8 
9 

60 
1 
2 
3 
4 
5 
6 
7 
8 
9 

70 
1 
2 
3 
4 
5 
6 
7 
8 
9 

80 

107 mm 

Dod - end 

2 
10 
4 

29 
28 
45 
63 

134 
131 
108 
116 
260 
344 
288 
432 
378 
344 
296 
188 

459 
512 
415 
216 
468 
558 
423 
297 
216 
117 
171 
252 
279 
90 

144 
18 
27 

63 
54 
36 
18 
9 
9 

9 

8049 

~-
HKT L- , . 

I oOVer I retention 
I I ~ 

45 0 
17 10,5 
47 17,5 
29 12,1 
70 29,3 

100 21,9 
99 31,2 

100 34,6 
315 29,8 
156 45,6 
205 34,5 
142 44,9 
145 64,2 
70 83,1 

120 70,6 
170 71,8 
70 84,4 
15 95,8 
25 92,2', 
10 94,9 

5d \ 

90,2 
Hi 97,1 
5 98,8 
5 97,7 

100,0 
100,0 
100,0 
100,0 
100,0 
100,0 
100,0 
100,0 
100,0 
100,0 
100,0 
100,0 
100,0 

100,0 
100,0 
100,0 
100,0 
100,0 
100,0 

100,0 

2025 79,9 
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SOVIST EXPERIMENT ON TRAWL WITHOUT 
CHAFING GEAR, ·SEVERNOYE SIYANIE", 

COD, DOUBlE KAPRON. 

~ LABRADOR I 
I 

TYPE OF COD - END A 

- -, 

AYERAGE MESH SIZE 
( DIM ) 

I 
I I ---. 

Length (om) 

..:: 31 
31 
2 
3 
4 
5 
6 
7 
8 
9 

40 
1 
2 
3 
4 
5 

46 
7 
8 
9 

50 
1 
2 
3 
4 
5 
6 
7 
8 
9 

60 
1 
2 
3 
4 
5 
6 
7 

• .8 
9 

70 
1 
2 
3 
4 
5 
6 
7 
8 
9 

80 

I 
I 

ood - end 

19 
35 
33 
55 

147 
98 

173 
217 
296 
527 
513 
863 
634 

1115 
1270 

867 
1124 
825 

1005 
1746 
1774 
1662 
1133 
1802 
1587 
1508 
1252 
1114 
842 

. 637 
864 

1161 
347 
527 
202 
263 
279 
282 
445 
246 
193 
127 
96 
40 
39 
15 
40 
7 

16 
30052 

107 DIM 

'r !J 'l! I r; 
. I .. covel' I retention 

I I ! 
329 0 
152 11,1 

.371 8,6 
172 16,1 
259 17,5 
726 16,8 
453 17,8 
'555 23,7 
688 23,9 
724 29,0 
837 38,6 
858 37,4 
916 48,5 
668 48,7 
422 72,5 
493 72.0 

263 76,7 
81 93,3 
75 91,6 
43 95,9 

103 94,4 
60 96,7 
29 98,3 
8 99,3 
5 99,7 
3 99,8 

100,0 
100,0 
100,0 
100,0 
100,0 
100,0 
100,0 
100,0 
100,0 
100,0 
100,0 
100,0 
100,0 
100,0 
100,0 
100,0 
100,0 
100,0 
100,0 
100,0 
100,0 
100,0 
100,0 

100.0 
92\;3 76,4 
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SOVIET EXPERIMENT ON TRAWL 
WITHOUT CHAFING GEAR, "SEVERNOYE 
SlYANIE", COD, DOUBLE KAPRON. 

AREA 

TYPE OF COD-EIID 

AVERAGE MESH SIZE 
( mm ) 

T 
1 

.1 
1 

LABRADOR 

B 

102 mm 

ANNEX 2 

H A U L 2 H A If L ·1 I I reten-
I.el1l1th (o~ I . r tre£en- 00d-en4 1 aOTer 1 tian ! 

ood-end 1 CCTe Ition ! 

""31 
31 

2 
3 
4 
5 
6 
7 
8 
9 

40 
1 
2 
3 
4 
5 

6 
7 
8 
9 

50 
1 
2 
3 
4 
6 
6 
7 
8 
9 

60 
1 
2 
3 
4 
6 
6 
7 
8 
9 

70 
1 
2 
3 
4 
5 

1 
5 
4 
2 
6 
3 

26 

16 
12 
24 
42 
28 
26 
47 
28 
13 
85 
2 

70 
6 

10 
30 
1, 
4 
2 

1 
41 

11 

2 

5415 

1 0 

1 0 

2 0 

1 .0 
15 16,7 
2 71,4 
3 57,1 
2 50,0 
3 62,5 
2 60,0 
7 78,1 

3 Si,2 
5 70,6 

10 70,6 
2 95,4 
8 77,8 
6 81,2 
4 92,1 
2 93,3 ) 

69 

100,0 
100,0 
100,0 
100,0 
100,0 
100,0 
100,0 
100,0 
100,0 
100,0 

100,0 
100,0 

100,0 

100,0 

88,8 

1 
1 
2 
1 
5 
2 
1 
7 
4 

10 
21 
19 

159 

60 
82 
26 
30 
62 
615 

132 
49 
48 
72 
40 
49 
24 
22 
34 
~O 
12 
2 

12 
14 
4 
4 

22 

6 

1114 

All 

13 0 
3 0 
4 0 
4 20,0 
6 14,3 

10 16,7 
6 16,7 

20 20,0 
10 16,7 
6 14,3 

43 14,0 
24 14,3 
45 18,2 
48 30,4 
32 37,2 

102 60,9 

20 75,0 
13 85,3 

2 92,8 
2 93,7 
4 93,9 
3 95,6 
8 94,3 

427 

100,0 
100,0 
100,0 
100,0 
100,0' 
100,0 
100,0 
100,0 
100,0 
100,0 
100,0 
100,0 
100,0 
100,0 
100,0 
100,0 

100,0 

72,3 



- II -

SOVIET EXPERIMENT ON TRAWL 
WITHOUT CHAFING GEAR, "SEVERNOYE 
SIYANIE", COD, DOUBLE KAPRON. 

AREA 1 LABRADOR 
I 
1 
I 

TYPE OF COD-END I B 

AVERAGE MEAH SIZE 
( mm ) 102 mm 

--.-.-.~,-- -
1 ,IIIUt j ·1 H A II L .4 

Length (am) rood-end I o over &eten-I ood-end 1 aover i reten-
I I IUon ~ I I I t10n ~ , 

~31 7 0 26 0 
31 5 0 20 0 
2 6 0 2 27 6,9 
3 4 0 2 33 5,7 
4 1 25 3,8 3 32 8,6 
5 12 0 8 89 8,2 
6 2. 26 7,1 8 50 13,8 
7 1 19 5,0 4 31 11,4 
8 2 25 7,4 8 159 10,4 
9 4 36 10,0 24 130 15,6 

40 22 75 22,7 58 230 20,1 
1 18 54 25,0 41 198 17,1 
2 30 75 28,6 95 158 37,5 
3 46 80 36,5 270 70 79,4 
4 50 70 41,7 205 94 68,6 
5 106 42 71,6 290 76 79,2 

46 81 24 77,1 210 46· 82,0 
7 100 14 87,7 385 70 84,6 
8 72 6 92,3 270 8 97,1 
9 158 4 94,4 330 6 98,2 

50 105 4 96,3 360 32 91,8 
1 98 4 96,1 220 2 99,1 
2 84 2 97,7 420 4 99,0 
3 142 6 95,9 305 100,0 
4 75 100,0 295 100,0 
5 51 100,0 330 100,0 
6 81 100,0 245 100,0 
7 63 100,0 270 100,0 
8 61 100,0 350 100,0 
9 45 100,0 130 100,0 

150 42 100,0 210 100,0 
1 15 100,0 125 100,0 
2 16 100,0 140 100,0 
3 5 100,0 140 100,0 
4 22 100,0 20 100,0 
5 15 100,0 35 100,0 
6 12 100,0 45 100,0 
7 26 100,0 10 100,0 
8 1 100,0 
9 4 100,0 

70 5 100,0 
1 5 100,0 
2 
3 
4 
5 

1557 625 71,3 58?'d 1501 79,6 

J" 
A 12 
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SOVIET EXPERIMENT ON TRMUL 
WITHOUT CHAFING GEAR, "SEVERNOYE 
SIYANIE", COD, DOUBLE KAPRON. 

LABRADOR 

TYPE OF COJ)...END B 

.- ----

AVERAGE MESH SIZE 
( riun ) 

Length (01111 

I 
I 

I 

ood - end 

":31 
31 
2 2 
3 7 
4 8 
5 20 
6 14 
7 24 
8 144 
9 126 

40 192 
1 398 
2 328 
3 144 
4 420 
6 402 

46 393 
7 336 
8 520 
9 288 

50 576 
1 376 
2 248 
3 496 
4 Z72 
5 472 
6 352 
7 248 
8 280 
9 256 

60 64 
1 162 
2 32 
3 8 
4 104 
5 
6 128 
7 184 
8 16 
9 40 

70 48 
1 16 
2 8 
3 16 
4 8 
5 32 
6 16 
7 

PI 8 

S22t1 

102 DUD 

Ill\: U' :r; 5 
j 

: retention I Gover 

18 0 
8 0 

30 6,2 
Z7 20,6 
40 16,7, 

108 15,6 
92 13,2 
26 48,0 

102 58,5 
92 57,8 
78 71,1 

166 70,6 
128 71,9 
96 60,0 

146 74,2 
132 75,3 

59 as,9 
54 as,l 
42 92,5 
22 92,9 
48 92,3 

100,0 
100,0 
100,0 
100,0 
100,0 
100,0 
100,0 
100,0 
100,0 
100,0 
100,0 
100,0 
100,0 
100,0 

100,0 
100,0 
100,0 
100,0 
100,0 
100,0 
100,0 
100,0 
100,0 
100,0 
100,0 

1514 84,4 

A 13 

* 
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SOVIET EXPERIMENT ON ~WL 
WITHOUT CHAFING GEAR, "SEVERNOYE 
SIYANIE", COD, DOUBLE KAPRON. 

AREA 

ftPE OF COD-END 

AVERAGE MESH SIZE 
( DUD ) 

LABRADOR 

I 
I 
I B 
I 
I 
I 
I 
I 102 mm 

-, 

-------

I I' 

T 0 ~ I L t IAngth (o~ Cod. _ end ~ a over : retention'" 

<:31 65 0 
31 36 0 
2 4 68 5,5 
3 10 68 12,8 
4 13 103 11,1 
5' 30 219 . 12,0 
6 25 175 12,5 
7 34 96 26,1 
8 156 207 42,9 
9 156 269 36,7 

40 284 428 39,9 
1 465 445 51,1 
2 465 408 53,3 
3 4e6 297 62,1 
4 697 344 66,9 
5 982 359 73,2 

46 760 152 83,3 7 915 156 85,4 
8 912 68 93,1 
9 758 36 95,5 

50 1131 96 92,2 
1 785 15 98,1 
2 931 18 98,1 
3 1020 8 99,2 
4 703 100,0 
5 1010 100,0 
6 720 100,0 
7 700 100,0 
8 720 100,0 
9 463 100,0 

60 380 100,0 
1 304 100,0 
2 204 100,0 
3 157 100,0 
4 158 100,0 
5 65 100,0 
6 230 100,0 
7 224 100,0 
8 39 100,0 
9 55 100,0 

70 59 100,0 
1 Z:l 100,0 
2 8 100,0 
3 16 100,0 
4 8 100,0 
5 32 ,100,0 
6 16 100,0 
7 
8 
9 

eo 
1?~1~ "1 1')1 

A 14 


