
~ 
1950 

Serial No.2362 
(D.c.S) 

International Commission 
for the 

Northwest Atlantic Fisheries 

ANNUAL MEETING - JUNE 1970 

1970 

RESTRICTED 

IeNAP Rea.Doc.70t37 

Preliminary results of Ge~ mesh -selection experiments 

on cod and redfish off Iceland and Newfoundland 

by H. Bohl 

82 

,. 



- 2 -

This ":'per not to be ai ted without, nrior 1'o£orollco to the lLUtilor 

International Council for -the 
Explorati~n of the Sea 

C.M. 19li9/n: HI 
Gear null Behaviour COl:l1ilitte 

l'relilllinary reslll ts of German meah selection eX)lerihlents 
on cod and redfish off Iceland and Newfoundland 

by 
- *) Hansjlirgen Dohl 

1. Introduction 

During; the 30th cruise of FRV "lia1 ther IIerwig" (July 17th - Septel;tber 1st. 1969) rather extensive trawl_mesh selection experiments were carried out off the north, west and southwest coasts of Iceland -as well as- off the east and south coasts of Newfoundland. Altllough -the final results of these eXl'erilllents are not yet available-, it waS tuought worth-while to give a brief accoullt of th, provisional findings witbout delay. it. final version of this paper"'; including relevant details such as length fre'luency distributiollS of cod and redfish catches, selection curves and plots of girth against length - will be submitted to the 1970 Annual Ueeting of ICNAF'. 
2. Material and methods 

FRV "Walther Herwig" - a diesel-electric stern trawler of 83.23 m total length, 1,987 gross tons, capable of developing 2,0('0 h.p.e. at 190 r.t1.m. - employed the German standard roundfish bottom tr;,_"l (I/iO ft~ grouudrope). During the course of the experiments four double-brttided cod-ends were used; one of them was made of polyethylene monofilalllent an,l the other three were luude of polyamidE multifilament. Some information about the physical properties of the cud-end netting yarns is given in Table 1. 

Table 1: Properties of the cod-end netting yarns 

Cod-end material Polyamide Polyamide Polyamid~ Polyethylene lIIul tifilament mul tifilmnent multifilament monofilament 
lItex (gflOOO m) 

Runnage (m/kg) 

Yarn construction 

det Imot breaking load(kp) 

Diameter (mru) 

Elongation at half tho 
\Vet kuut hreu.ltin~ load (~) 

6, '>8 /• 

15'> 

Twisted 

299 

2.9 

23.8 

18,000 5,000 6,516 

56 200 153 

Plaited Twisted 1'1 ai to(l 

777 103 120 

7.0 2.8 Ii. :; 

22 

The polyamide cod-end U6,tlS'>tex is made from that llettill~ yarll \lhiclt - aCl:ordillg to a recowuelldation of the Joiut IClm/ICNiU' \{orkin.:; Group Oil !;;eloctivi ty Aualysis - should be introduced as a new stan,lard for selectivity lJurpo>!c9. Al thouLih the report of the above-mentioned IVorltiug Group (comp. ICES, C.; •• 1969/n: 13) still noells the approval of the relevant cOllluittees of ICEf> and IGIIAF, the Institut fUr Fangtechnik ordered this netting yarn as early as ill the month of May. Thus, it "as possible to collect the first selectivity data for the propose new standard material already during this summer. 
Tlle polyamide coil-end IU8,OOOtex is also a new purchase of the Ius-ti tut fur Fangtechnik. Tllis type of an extremely robust cod-end which belongs to tile * -) Dr.Hansjiirgen !lohl, 

Institut fiir Pan(~tecilllik, Hamburg 50, Palmaille 9. 
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~t,uularll elluiplUent of most of the lurge GerLlau stern trawler" :Lor tlle laut 
three or four ,"oliths, Was chosen for the experiments becauoe little is lmow" 
about the selectivity of extra strong netting yarns. 

'flte remaining two cod-onds have already been used several times 011 former 
cruiAeH oI German research vessels. 

The selectivity was investigated by the covered cod-end technique. The topside 
covers were in accordance Ifith ICES specifications. They Ifere made 01' single 
braided polyamide netting (23tex x16x3, twisted) with a mesh opening of about 
60 mm. The inner underside of the cod-ends was always lined with small-meshed 
netting similar to that of the cover. 

The length composition of the catches was aecertained by measuring the total 
length of fish to the centimetre below. The mesh measurements were taken 
immediately after each haul using an ICES gauge with an operating pres8ure 
of 4 kg. 

Whenever redfish were meshed in the cod-end, these fish were measured separate
ly. However, when calculating the selectivity data, the meshed specimens were 
treated as part of the cod-end catch. 

To study the girth/length relationships of cod and redfish, the unconstricted 
maximum body girth was measured to the nearest millimetre. 

3. Selectivity results for cod 

Selection experiments on cod were carried out on the southern Horn lJank (North 
Iceland, ICES Div. Va), on the eastern edge of the Grand Dank of Newfoundland 
(ICNAF Div. 3L) and on the St.l'ierre Bank (ICNAl' Div. 31's). The results ob
tained are shown in Table 2. 

Comparisons betlreen the selectivit~ of the polyamide cod-ends n6,484tex (stan
dard) and n18,OOOtex (extra strong) \fere made in ICES Div. Va as well as in 
ICl<AF Div. 3L. In the latter division the selection factor for the cod-end 
n18,O()Otex was found to be 4.1 per cent lower than that for the cod-end 
R6,484tex, whilst in the former division the corresponclin{( difference was ollly 
1.5 per cent. 

From Table 2 it can be seen that the selection factors abtained from the Horn 
Bank were lower than those obtained from the Grand lIank. This would lead to 
the asa~ption that the fish off Iceland have been thicker than those off 
Newfoundland. 1I0lfever, the reverse is true: The relationships between maximum 
body girth (G) and total length (L) (which were derived from fish caught with 
the cod-end R18,OOOtex) are described by the regression equations 

G a 0.521L - 0.87 cm for the Horn Bank cod (634 measurements), and 
G - 0.555L - 2.89 em for the Grand Bank ood(757 measurements). 

This implies that, at the 50:' retention lengths (41-43 CUI), the Horn !lank cod 
waH thinner thnn the Grand Dank cod by 5.3 per cent. 

In this connection it may be mentiOlled that the cod girth measurements taJeen 
hitherto off N. & NY.lceland yielded rather similar, results, viz. 

G,. 0.511L - 1.5 cmj "A.T.Cameron"j N.lcelandj VII 1962j (ICES, 1965) 
G,. 0.564L - 2.0 cmj "Maria Julia" j N.& NW.lcehndjVII 1962j (ICES,19!J5) 
G _ O.5l5L -1.46 cmj "Anton Dohrn" j NW.lcelandj VI 1964j (Dohl, 1967) 
G a 0.521L -0.87 cmj "Walther Herwig"j N.lcelandj VII 1969; (this paper). 

The unwei;;hted averages of all the covered cod-end selection factors rc,;ortcd 
previously for N. & NW. Iceland are as follows (experiments with topside 
chafers lIot included): Double manila,. 3.21 (ICiilS, 1964 and 19(5), '1.)'fJIYjJr,,
~ylene Dlu1tifilnlnent = 3.48 (Bohl, 1967) and d.polyamide 1U1IltHi~aJ,"nt ,; 5.,:';:; 
(ICES, 19(5). )i'rom 1962 to 1969 no selectivity data for cor! ~n I (;)J,u" JJ~V. JL 
have been submitted, but in this period some selection factors for othHr divi
sions were reported. The unweighted averages of these ,factors are for d.lllaniia 
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iil ICNAI" Div. 2J: 3.61" for d. polyamide lUultifilament in ICNAF iHv. 31.1: 3.n 
I\nd for the same IUl\terial in ICNAF Div. 3H - MV: 3.66 (ICNAF, 1907). III the 
i ight of ·tms evidence the selection factors found for polyamide at Iceland 
anll Newfoundland durinl~ this Bummer appear to be unusually low. 

~'inl111y, it hILS to be mentionell thnt 011 the Ht.l'ierre ilank (ICNAF !liv. 31's), 
"here very small cod (most abundant length 38.5 cm) were clLught in 1969, only 
the relatively smnll-meshed polyethylene cod-end n6,51btex could be used. 
So it was not p08sible to establish 'lirectly a wesll differential for this net 
material. However, cowpared tu the selection factor found for the polyamide 
cod-endR6,48qtex (standard) in ICNAF Div. 3L, the corresponding factor for 
the polyethylene cod-end was lower by 1(\.8 per cent. This findinl~ is in agree
ment with the mesh differential prescribed at present for polyethylene in the 
ICN .. \.F area and in the Arctic re~ious of NEAFC. 

q. Selectivity results for redfish (type marinus) 

Selection experiments on redfish were carried out off NW. & 
(ICES Uiv. Va) and on the eastern edge of the Grand Bank of 
(ICNAF Div. 3L). The results obtained are shown in Table 3. 

SlY. Iceland 
Newfoundland 

During the course of the redfish experiments only polyamide cod-endu were used. 
The catches were relatively small and heterogeneously composed. Uedfish were 
not always predominant; especially on the Grand liank the bulk of the catches 
frequently consisted of species other than redfish. 

The selectivity of the cod-end HI8,(1('()tex was compared (a) with that of the 
cod-end R5,O()Otex at SW-Iceland and (b) with that of the cod-end 1l.6,q8z.tex 
011 the Grand ilauk. In the first case the selection factor for the extra strollg 
cod-end WaS found to be 8.9 per cent lower than that for the cod-ent! U5,G,:i)tex, 
whilst in the second case the factor for the extra strong cod-end WaS found to 
be 6.6 per cent higher than that for the cod-end 1l.6,q8qtex. These results 
make it impossible to elucidate the effect of the netting yarn properties on 
the selectivity. If there should have he en such an effect, then it was pro
bl1hly masked by the influence, "hiclt the catch size is known to excert on the 
selection of redfish: Table 3 shows that, in both worldng areas, the cod-cnd 
with the smaller average redfish catch gave the higher selection factor and 
vice versa. 

In this context, attention should be drawn to the fact that, independently 
of the cod-end used and the area fished, very similar selection factors were 
calculated for average catches of the Same size range, viz. 2.81" 2.88 and 
2.88 for average r"dfish cod-end catches ranging from 8 1/2 to 11 1/3 baskets 
(. 456 - 606 kg), and 3.07 and 3.16 for average catches of 2 1/1, baskets 
(= 121 kg) and 5 1/2 baskets (- 295 kg), respectively. 

No attempt was made to draw a parallel hetween the rellfish data repor·ted pre
viously and those re.t'orted in this paper. 'l'he relLlJon for this is that only 
those selection factors would be t!irectly compara1.Jle which are derived from 
catches of ellual size. 

Girth measurements were made on redfish caught wi ttl the cod-eud It5,OO(ltex off 
:;W.Icel"nd as well as on redfish caught with the cod-end n6,q8qtex on the 
Grand BanI •• The relationships between the maximum body girth (G) and total 
lel1;,;th (L) are described by the following regression e'luations: 

SW.lceland redfish : G - 0.728 L - 1.33 cm (j.n rJea~llroJllents) 
Graml Dank redfish : G = 0.810 L - 2.07 cm (2(,7 measurel~cntR). 

These eCl'lstions imply that, at the 50~ retention lengths (::;9-1,,) cn), t!,e 
SW.Iceland reufish were thinner than the Graml Bani, redfisil by H.3-:,.'·) "0' 

cent. This difference in girth corresponds to the difference in tIle "eluctlvlty 
of the two cod-ends used. Uowever, it must be left unctecided whether the dis
crepancy between the selection factors obtained is attributable either to dif
ferences in girth or to differences in catch size or to both. 
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Although the data colleoted for re,lfi .. h meshed in the cod-onus are not yet 
anlLlysed, it can already be pointed out that the nUJllber of ~leshed fish in
creased with increasing Qlesh size. 'fhe lIIeshed proportions of the total uu;uhertl 
of redfiah held by the cod-end lU8,O(JOtex (mesh size 125 rum) wore :l.3?' at 
NW.lceland, 4.1" at SW.loeland and 7.l~ on the Grand Bault. The correspollding 
proportions for the ood-ends 1L6,484tex (mesh size 134 IIIDlj used 011 the Grand 
Dank) and 1L5,OOOtex (meah size 142 rumj used at SlY.loeland) were 10.0 and 
Ij.7~ respectively. Appreoiable meshing (i.e. more than 4% meshed at any cen
timetre len~th) was confined to length ran~es extending over 4-12 cm 
(R18,OOOtex), 14 cm (R6,484tex) and 24· cm tR5,OOOtex). 

5. Conclusions and Summary 

(i) 

(ii) 

There is no significant difference bstween the selectivity of the extra 
strong polyamide ood-end (R18,OOOtex) and that of "norIDal" polyamide 
cod-ends (1l5,OOOtex and R6,484 tex). It is much to be huped that only 
the extra strong ood-end will be used on German stern trawlers in the 
future, because this would help to obviate the need for topside chafers. 

The selection factors found for N-Iceland cod were lower than those foulld 
for Grand Bank cod. This is in contradiction to the results of girth 
weasurements. 

(iii) Compared to the cod selection factors obtained previously on both sides 
of the Atlantic, the factors obtained this year appear to be relatively 
loW' • 

(iV) A cOlllparison betwean the selectivity of St.Pierre llank cod caught lIith 
the polyethylene cod-end u6, 5l6tex and Grand Bank cod caught ,vi th the 
polyaLiide cod-end R6,484tex shows the present lUesh differential for 
polyethylene to be justified. 

(V) The regional difference found in the maximum body girth of redfish at 
Iceland and Newfoundland is in agreement with the selection results 
obtained. 

Vi) The number of redfish meshed in the cod-end increases with iucrelLsillg 
cod-end mesh size. 
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