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Abstract
-Size digtributlon of cod caught in links of gill net with different
mash sizes used in the Gresnland young cod survey is compared to size
diatribdtions for three other gears, From thess comparisons it 1is
concludeﬁ that the size distribution of catches is very dependent on
the cholce of mesh sizes. Soms conaidérations are alsa given to the
selectidn proéesa which ig ascribed to two diéferenc catching processes
and these are explained in terme of the relationshipa between £iah
sizes and mesh slzes. Finaly posaible effects aof selection on sufvey

results are discussed.

1. Introduction

pradiction of year-class strength of recruiting year classes 1is of
considerable importance when foracaating davelopments in thea fisheries
and when giving management advice. In the West Greenland araa such-
predictions have previously been based on hydrographic observations and
cad larvae abundance. 1In an evaluatien of these prediction procedures
Hansan and . Buch {1386) c¢oncluded that temperature and larval data can
provide some information on subseguent year-class strangth but that
precise predictions based on this information are difficult when ths
relativae igmportance of the racruitment from East Greenland-Iceland 1is
not known, For this resason tha authora suggested that year—CIasg.

pradicticns should be made from young-fish surveys.
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The Greenland Figheries and Environment Research Institute does not
have access to any research vesgel fitted for large-scale trawling
operationg and therefore a pllot survey trying different passive gears
{ gill nets, 1long 1lines and fish traps) was carried out in iLashore
waters in 1984. Only glll nets were successful, and in 19385 a suréey
was cartvied out in inshors arsas by use of links of gill nets with
different meah sizazs ( Hansen & Lehméﬁﬂ; 1986). The result of that
survey Wwae generally in good dgféemeﬁt with the later autumn trawl
survey by the Pederal Republic of Géé&édy as both surveys found a large
1484 year-class of cod, cheﬁé%; some problegs wars found in
interproting the results fram the gill net catches due to lack of

knowledge of the selection process of the nets.

The purpose of this work is to give a first evaluation of the effects

of gill net selection on survsy results,

2, Materlals and methods

Data for this work devive mainly from the youﬁg—cod survey conductaed
in inehare areas of South West Greenland dufiﬁg summer 1986 { Hovgarcd
1987 }. .

Moat flghing operations were carrled out with the standard net links
also used in the 1985 survey. These links consist of net sections with
4 differsnt mesh aizes, viz, i6.5 mm, 24 mm 33 mm and 5% mm, knot to
'knot. However, due to deslivery problems with the 33 mm mesh size it was
neéessary to substitute about half of thesa sections with a 15 am mesh
size. PFor further details an desiqﬁ and operatlons 'see Hansen and

Lehmann (19886} .

In orxder to get independent information on the size disteibution of
.cod, two other gear types ware uded concurrently ia the ‘inshore areas
1) tinke of giil pets with mesh sizes of 10, 12,5, 16, 22, 25, 33, 38
and 45 mm (knet to knot), commonly used 1in the institute”s char

investigations and 2) jigs with small hooks.

Data on the size distribution in the offshore areas in the same pariod,
taken Erom research trawl catches in Div. 1B-1D, are alsec used for

comparigon. Mesh size in the cod end was 20 mm, stretched mesh.

A summary on catch, effort, area coverage etc, of the varioue fishing

operationa is given in Tablg 1.




3. Results

The size distributions observed in catchas for the vértous gears differ
aignificantly ( Fig. 1). The catches ln the offshore trawl fishery and
in the inshore iig fishery both ghow aimple unimodal size
distributiona, dominatad largely by the 1984 year-class. The mean size
of cod in the jig catches is somewhat bigger than in the trawl catches,
the modes baing 27 and 25 cm, respectively., It is not possible to
evaluate whether this difference 1s due to areal or selectivity

factors,

The size distributions found in tha catches from the twa links of giil
nets are lees simple. The char link shows a “rough” plcture although
generally it producea a bimodal distribution composed of the 1985
year-class { 9-17 cm) and the 1984 year-class (19-39 cm}, The standard
link, used in the young cod eﬁrvéy; produces a distinct three modal
distribution { modes at 15; 22 and 32 cm) which iz not easily explajned
from the ysar-classes at band. However, the silze distributions for both
linka are mush easier to interpret when leoking on catches from
individual mesh sizes ( Fig. 2 and 3 ). For both links a clear increase

in the size of fish caught is séaﬁ fféﬁ small to large mesh sizes.

For the standard net link it can also be seen that the two smallest
mesh sizes show bimodal size distributions {Eig. 2} BAs this was
detected during the survey a small iﬁvestigation of this phenomenon was
mades i{n the Nuuk area by observing and recording how tha fish were

caught in the nest (Fig. 4). Fish were ganerally caught in only two
ways, aither with the net twine attached behind the gill cover or at
the lips (Fig. 53). Wwithin each mash size the smallet fish were caught
by the gilis whereas the second mode consists of fish caught at the

lips,

4. Dascription of the selection procesdes

Some simple properties of the gill net tinks used in the Grenland young

cod 5ﬁrveys amerqé from the ﬁréééﬁt wark.

The leﬁgth dlstribution of fish céught within sach mesh size shows a

blmodal distributlon which can be éxpléiﬁéd by two diffzrent ways of

cétchihg; 1;é; the yodﬁg cod are either attached behind the gillcover
or at tha iips; goth of these éétchinq processes are ¢quite selective a=
more than 95 % of the catches are made ub by fish whose langths differ
By less than 15 % froz the optimal léngth (table 2}, &s the increade
betwean two successive mesh sizea is in the range of 1,4 this Iimplies
that fish betwesn two modes are inefficiently caught. Of this reason
the total size distribution from the net links reflects mors the actual

choice of mesh aizes than the ﬁﬁdérlyiﬁg ﬁbbulation structure (fig. 1).



The modal lengths ( i.e. the cm. group of fiszh most efficlently caught)
by both the gill- and lip caught fish can simply be related to mesh
#ize (€ig. 6). The mode of the gill-caught fish i3 proporticnal to mesh
aize : modal length (cm.}= 913 x mesh silze (cm.) with a correlation
coefficient R2=0,99, For the lip caught flah data are only available
from the 16.5 and 24 mm mesh alzes. Ia both these nets the modes are
:ound at approximately 1.5 times the modal length of the glll caught
fish, thus also indicating a simple proportlionality between length and

mesh size { modal length= t4.41 x mesh size{cm.)).

Some considerations must also be given to the reiative efficliency of
the 1lip catching compared to the gill catching., This causes some
problems as the number caught within each wmode s dependent oa the
number of small cod availabla. Howamver, by assuming that any size group
_oE fish has .equal avallabllity for all mesh sizes, the —relative
efficiency of tﬁe two catching processes ¢an be estimated by comparing
the-numbers caught by the gill in one net with the numbers caught by
the 1lipe in another net when looking at the same size group. By this
procedure the efficiency of 1ip catching can be estimated to 20-25 % of
glill catching (table 3}.

5. Implicationa of selectlon on survey results

From the preseﬁt work it ls clear ‘that the langth frequency
diatribution in catches from the standard netl links wused {n the
Graenland young cod survey glves a blased picture of the true length
diatr}bution in the population, malnly caused by the existence of
“holes” in the selection pattern, These holes may give riss to some
inaccuracies when using the catch rate of the net links as an indax of
year-class strength. This is due to the fact that size at age of cod
aff West Greenland differs significantly from year to yeaxr (Hansen,
1987) and it might thus be Cfeared that the catch rate index 1is
'iﬁflﬁéﬁcéd . by how well the ‘true alze distribution matches the
ééléétivitf of the mesh sizes used. Of this reason an introduction of
intermediate meeh sizes (385 and 28 ma) is planned for the 1987

survey.

A more satisfactory solution is of course to develop a selection model
ehabl;ng corrections for ‘the actual cholce af mesh sizes. Work on this

project has been initiated;
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Table 1 ;: Summary of research fishery operations from where data are

taken for this work

NAFO Div.

Gear ‘ 1B 1c 1D 1E 17
Trawl
. Pariod 26/7-17/8 24-26/7 71177 - -
No of tows 30 8 12 - -
No of cod 805 42 420 - -
Stand. Gill

nat link

Pariod 16-23/8 - 28/7-8/8 - 3-8/7
No of sets . 64 - 43 . - 72
No of cod 1218 . - 277 - 598
Char 3111

net link

Period 16-23/8 - 28/7-8/8 - 3/7-6/8
No of aats 10 - 7 - 13
No of cod . . 138 . - 4 - 175
Jig

Peciod 16-23/8 - 11-12/8 28/7-8/8 27/6 -
No of op-

rations [ 2 5 ) 1 -

NG of cod 797 1 139 97 -




Table 2 : Mean and standard deviation Eor normal and log-normal

_fraquency distributions around all modes! Léﬂgth—groups rafers to ,tha

sizarange usen when estimatiﬂg pacéﬁétérsi The + % indicates the 95%

probability intearval when asuming a Loq;ﬁormal distribution.

Mash Site of lLangth Meén sD HMean 5D + %
size atatch. ‘groun {iog-tr., lgth)

16.5  Gill 14-18 15.  0.89  2.74  .058  12.3
16.5  Lips 20-27 23;3 1:43  3.15  .065  13.7
24 Glit 20-28 22:8 119 3:12  .052  11.0
24 Lips 28-40 32:7  2.25  3.48 069  14.8
34l Gill 26-40 32.1 2331 347 .072  15.5

! A combination of 33 and 15 om mesh sizes were used during the

s&é&ay; standard deviationa and confidence intarvals are . hence

éxéggéfﬁtéd for this mesh siza;

Table 3°: Estimétion af the éEEééieﬁby of Lthe 1ip catching process
relative to gill catchiﬁg by compattﬁg the numbers caught by the two

processes for selected size groups.

Size Group Numbars ca&ght Ratio
Cemlcctc e At the Llpe ~ "At the-gilla " (1ip/gill)
19 - 26 135 669 .202

27 - 39 199 , 785 1254
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Fig.\1: Length frequency ‘distributions of cod caught by jig, trawl,

char and standard net links at West Greenland, July-hAugust 1986.
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Fig. 2: ' Length -frequancy" distributions from: each mesh size in the

.-atandard net link. Catch- in-the 55 om mesh size not shown due to a very

low numbaer Eauqh:.
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net link, Catch in the 45 mm mesh aize not shown due to low catch.
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standard net link in the Nuuk area, August 1986. Thz site of attachment
of individual fish is indicated. '
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Fig. 5: sketch showing the two
most lmportant strugtures which

cause the attachment to the nets.
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Fig. 6: Modal length for gill and lilo caught cod plotted ve. mesh siza.

Lines based on regressicns forced trough the oglve.
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