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Recently the ICES/ICNAF Joint Working Group on Selectivity Analysis 
made an attempt to assess the effect of the physical properties of the netting 
yarns on the selectivity (ICNAF, 1970a and b). This attempt failed because 
until now very little data on the properties of the netting yarns used in selec
tion experiments have been published. However, the Group thought that the 
elongation (extensibility) of the netting yarns is possibly one of the most 
important properties by which the selectivity might be influenced. Since this 
assumption was not yet substantiated scientifically, the Group proposed an inter
national experiment to find out whether high elongation and high selectivity 
are positively correlated or not (ICNAF, 1970b, p.4). Realizing that, in 
general, considerable time is needed for the preparation of such an international 
test, the Institut fur Fangtechnik decided to start its own study of the relation-· 
ship between elongation and selectivity already in the spring of 1.970. 

The cruise program also included the collection of selection data for 
a~odend made of a definite polyamide netting yarn R 6,484 tex. According to 
a recommendation of the above-mentioned Working Group (ICNAF, 1970a, p.49),' 
this netting yarn has been introduced to replace manila as a nEeW stan<lard for 
selectivity purposes l • It was suggested "that, whenever possible, research 
vessels should use codends made of the new standar1 polyamide and collect 
selectivity data so that a large number of selection factors covering all 
species, seasons, areas etc., be obtained as quickly as possible, "(ICNAF, 
1970b, p.4). 

Another important item of the cruise program was the repetition of 
an experiment carried out with an extra strong'codend in 1969 (Bohl, 1970). 
This experiment had shown that there is no significant difference between the 
selectivities of netting yarns of normal diameter and those which are unusually 
thick. Therefore it was concluded that extra strong codends can be used to 
obviate the need for topside chafers. Since this is a matter of great con
sequence, it was thought advisable to confirm the result of the previous 
experiment by a second test. 

Material and Methods 

The experiments were carried out during April 1970 on the Scotian 
Shelf between Cape Breton and Cape Smoky in depths ranging from 105 to 180 m 
(ICNAF Div.4Vn). FRV Walther Herwig - a diesel-electric stern trawler of 83.23 m 
total length, 1,987 gross tons, capable of developing 2,000 h.p.e. at 190 rpm -
used the German standard roundfish bottom trawl (140 ft groundrope). 

The selectivities of four polyamide multifilament codends were studied. 
Two of these codends have already been mentioned above, viz. those which are 
made of the standard polyamide (R 6,484 tex) and the extra strong netting yarn 
(R' 17,465 tex2). The remaining two codends were procured especially to evaluate 
the relationship between elongation and selectivity. The netting yarns of these 
cqdends are made of one and the same kind and number of single yarns (article no. 
Nt 3/500) and differ inasmuch as the yarn of the one codend is extremely hard 

lThis applies to ICES only (C.Res.1969/5:l, P.-v.Reun.Cons.int.Explor.mer 1969, 
p.120). The Standing Committee on Research and Statistics of ICNAF has not yet 
adopted the new standard polyamide, but it recommended that the Subcommittee on 
Assessments examine the requirements for further selection experiments in rela
tion to adoption of the neW standard (Rec.18, Redbook 1970, Part I, p.18). 

2The nominal fineness is R 18,000 tex. 
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twisted (high twist factor) and untreated to produce a high elongation, while 
the yarn of the other is medium twisted (low twist factor) and thermo-fixed to 
produce a low elongation. In consequence of the different netti.ng yarn con
s~ruction there are also inevitable di.fferences in some other physical proper
ties as, e.g., fineness, diameter and flexibility. 

"The properties of the netting yarns and codend nettings used in the 
e~periments were determined according to the ISO stand~rds for testing methods. 
rq:e results are given in Table 1. The relation between load and elongati.on, 
which is based on new net ting yarns, is shown in Fig. 1. 

During the experi.ments the covered codend technique was used. The 
topside covers used were in accordance wi.th ICES specifications. They were 
made of single polyamide netting yarn (25 tex x 16 x 3, twisted), and the mesh 
opening was about 60 mm. The inner underside of the codends was lined with 
small-meshed netting similar to that of the cover. 

The length composition of the catches was determi.ned by measuri.ng'the 
total fish length to the centi.meter below. The mesh measurements were taken 
immediately after each haul usi.ng an ICES gauge with an operating pressure of 
4 kg. 

In order to study the girth/length relationshi.p of cod, the uncon
stricted maximum body girth was measured to the nearest milli.meter. 

Results 

During the course of the experiment8 a total of 51 successful hauls 
was made. The catches, ranging from 0.6 to 6.1 metric tons, were of rather 
uniform composition. Cod were always predominant; they repr<osented in 32 hauls 
more than 90%, in 12 hauls 80-90% and only in 7 hauls less than 80% of the 
ca1;ch weights. The duration of tow varied from 30 to 120 minutes, but in mest 
ca~es (42 hauls) the trawl was towed for one hour. 

The relative length composition of the total cod catch which consisted 
of:. 66,258 specimens caught in the codends and 31, l: 73 specin:>ns caught in the 
covers, is shown in Fig. 2. Fish of the 45.0-47.9 cm length-class were most 
abqndant. This fact proved extremely favourable for the experiments, because 
th~ 50% retention length of the four cod ends used w'ere found to be close to, the 
modal length of the fish aggregation. Thus, unusually large numbers of 
specimens could be recorded within the selection ranges. 

The selection data obtained from combined hauls are compiled 
Table 2. The selection curves for combined hauls are shown in Fig. 3. 
ar~ based on smoothed percentages of retained fish (three-point moving 
age,s). The curves are fitted by eye. 

in 
They 

aver-

From Table 2 it can be seen that the extra strong codend gave a 
selection factor of 3.51, while the codend made of the standard polyamide 
yielded a factor of 3.41. Hence, the results obtained from the same codends 
in' 1969 (Bohl, 1970) could be confirmed: There' is no significant difference 
between the selectivity properties of extra strong and "normal" polyamide cod
ends. Thi.s i.mplies that the widespread use of such a robust codend as tested 
in the German experi.ments could be considered as a possible step towards the 
eli.mination of topside chafers. 

As to the codends with different elongations (codend nos.56 and 57), 
Table 2 appears to show that a low elongation is associated with a low selec
tion factor, and vice versa: The selection factor of the netting yarn wi.th 
21.5% elongation was 3.15 and that of the netting yarn with 38.8% elongation 
wall, 3.49. However, taking into account that the two other codends used in the 
experiments were also eharacterized by low elongati.ons (eomp. codend nos.54, 
aI\~' 55 in Table 1 and Fig. 1), and realizing that these codends gave selection 
factors of the Same order of magnitude as the codend with the high elongation, 
itt, was rather doubtful whether the elongation was really the causative agent 
f01: the, selectivity differences observed. Looking at all the data given in 
Table 2, it becomes obvious that the lowest selection factor obtained (3.15, 
codend no. 57, "low elongation") was based on the largest catches made during 
the tests. This suggests that this low selection factor could probably be 
attributed to catch size. 

~I 
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To look into this matter in more detail, an analysis of single hauls 
had to be made. Since cod were sufficiently numerous in most of the catches, 
reliable selection factors could be obtained for 44 individual hauls. Only with 
7 hauls was it not possible to determine the selection factors quite precisely. 
These factors are queried in Tables 3-6, in which all the data are presented on 
a haul-by-haul basis. 

In the following the unweighted mean selection factors calculated 
from single hauls are compared with the selection factors calculated from 
combined hauls. 

;:!C~0",dc.:.e:.:.n:.::d=-=n.:.;0::...,-________ -",5-,4 ____ --",-5,,-5 ____ 56 ____ ""-5 .... 7 __ _ 

Selection factor based 
on grouped i.auls 

Unweighted mean selec
~ion factor 1 s.e o 

based on single hauls 

Range of selection 
factors 

Number of' hauls 

3.41 3.51 

3.28-3.65 3.16-3.78 3.27-3.80 3.10-3.25 

18 15 6 

For each codend separately, it can be seen tnat the f_:election [actor--:
c.alculated in two ways do not differ to any appreciabie Lxtent. This indicates 
'hat the selectivity was not negatively correlac,d wiLlt the catch size. Other
wise, provided that a sufficiently wide range of catch .;izes \.]a8 covered by each 
codend, the selection factors for grouped hauls would have Leell expected to be 
r4rkedly lower than the unweighted mean s~lection factors. 

The absence of a reciprocal reJatioIl b('tw~en selectl:ity and catch size 
is also shown in Fig. 4, in which the selection factors dej~iveJ L~om individual 
hauls have been plotted against the corresponding quanejties of cod caught in the 
codends. 

Thus it remains an open question v.:hy the seJec:::ion factor for the cod
end No.57 was found to be significantly lower than the selecdon factors for the 
three other codends. The difference can neitner be attributed to the elongation 
properties of the netting yarns nor to the catch sizes. Further experiments are 
needed to find out which property or properties of a netting yarn are of primary 
importance in determining its selectivity. 

The result of 959 girth measurements taken during the course of the 
selection experiments is shown graphically in Fig. 5. The relationship between 
maximum body girth (G) and total length (L) is described by the regression 
equation G = 0.538 L - 3.80 cm. 
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