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Abstract °

A young cod survey using links of gill nets with diffarant

Fisheries Organization

NAFO/SCR Doc. 87732

slzas

was carried out in threse inshore areas in southwestern Greenland during

July and August 1986. Highest abundance of young cad were

found in -

shallow and relatively warm watar. Catches were dominated by the 1984

Year=claas. Thia year-class was abundant in all areas

with

significantly higher densities in the northern area. The size of the

198% year-class was found to be significantly emaller than

1984

year-class but larger than the very weak 1983 ysar-class, Estimates of

Year-class strength correlate well with similar indices Ffrom

trawl surveys,

1, Introduction

bottom

+

Since 1984 the Greenland Fisherias and Environment Research Institute

has c¢onducted vYoung <¢od investigatlians 1in inshore areas
Greenland by the wuse of gill nets with different mesh sizes.

purpose of these surveys 1la to gailn 1ianformation on

Weat
The

cad

distribucion and abundance with the final aim of developing an ilndex

for yaar-class strength prediction.

The prassnt work sums up the rzsults from the survey in

Some

consideratlons regarding the interpretation of selection patterns of

the gill nets is givan elsewhera { Hovgard, 1987).

2. Materiais and meEhcdS

Three working ar=as ware selected inm the sauthern, central and nocthern

parts of the distribution area of the cod. Thesa areas were the fiords

around Qagortog ( NAFO Div, 1P}, MNuuk { iD } and Sisimiut
(fig. 1}. An overview of the survey effort within these aresas is

in Tabla 1.

! B)
given




Fishing ware zarried out with links of gill\net containing net sections
with 4 different mesh sires ; 16.5, 24, 33 and %9 mm { knot to knot)
arranged in rcandom order (for detalls ragarding the design and
operations see Hansen & Lahmann, 1986). Nets were set either floating
or at the bottom , depth ranging from 2 to 30 m. Average fishing time
ware §.7 hours { rangs 4.2 to 13,7 ). -Results ara expressed as numbers
caught per hour, The length of the £ish caught was r=zcorded as total
length to the cm. below and age was detarmined by microscopic
axamination of ornglith cross-sactions.

During the work irn Div, 18 and 1F tempercature was cwcorded at each

station by CTD measurements, In the Nuuk area, whers the work was
carried out by two biologists from a rubber boat this was not possible.
However, a few CTD profiies ware taken In this area at the end of the
survey,

3. _Results

Total length distributlon of the glll net catches is given in Filg 2.
The apparent 3-modal distribution does nat reflect the length freguency
distribution in. the population as 1t is largely caused by the Ehoice of
mesh sizes used in the survey (Hovgird, 1387j.

Age-length keys for cod in the three araas are given in Taple 2. The
leangth of l-yeaar and 2-vear ovld cod ranges from 3-18 cm and 14-39 c¢m,
raspectively. Within both age groups, the smallast cod were cecorded in
the northern area (Div. 18). Due to the significant affect of new
selurctian on the length freguencles there is little point in
calculating mean size at age from the catches, However, from concurrent
rasaareh fisheriey witnh other gears tha mean size of the T-group and
Z-group can roueghly be estimated to be 13 cm. and 27 cm,
{Hovgdrd, 1987).

, respectively

From length frequency distributions of the 2 years old ced a Jiflerence
in growth rate batween areas might be ilnfered (fig 3). In alLl thrae
arzas the 2 year old cod has a twe modal lengih freguency distribution
wnich is caused by the selection of the arets. Howevar, the proportioa
of ¢od in the rwo peaks differs considerably between the aresas. The
second mode, consisting of cod from 27 to 39 ¢m, accounts for 80 % of
the 2-year o1id cod in Div. 1F, 51 % in Div. 10 'and only 42 % in Div.
1%, This iadicates a4 gradual dacrease ln mean size of this vyear-class

from south to north.

3.2 Catch rate_dependeace on_depth_and_temperature

The 1-year old cod are found primarily within the uapper 10 m Zoae
(Table 3), Tha 2-year group ware more Scattered as thls age group was
found in the entire depth range investigated {Tabel 4}). In the southern
and central arga only Llow amounts of 2-vear cod wera taken below a
depth of 15 m. In the northern area ra2lative high CPUE s were recorded
on all depths.




When acrutinizing plots of CPUE vs. temperature it appears that high
CPUE-values are assoclated with relative high temperatures. High catch
rates of 2 year old cod was for example only found at temperaturas of
* 4°C and above (Fig 4). The temperature stratifications differ
conalderably between the areaa (Flg 5). In the northern area avarage
temparatures exceading 4°C wers found in the upper 25 m whereas such
temperatures weres only found within the upper 10 m in the centrai and
southern area. It might therefore ba that the depth related diffaraence
in distribution is caueed by difference in temperature stratlfcatlons
betwaon‘the areas.

3.3 Diffarence

- -

in _bgndancg betwean areas

The statistical distzibutions of the CPUE values are positively skewed
{dominance of low values) and a Kruskal-Wallls test ( a non-parametric
agulvalent toa & one-way ANOVA) was therefore used to test for
diffarence in CPUE”s batween areas.

For the 1984 year-class tha test showed statistical differences between
the araas { P< 0.01 ) but wizh almest no differences between means in
the Qagortog and Nuuk areas, ©Due to the marked differences 1a depth
distribution of cod in the areas a test was also performed using only
CPUE values for depth strata with high temperatures and high CPUE"g (0~
15 m in Qagorteg and Nuuk, ©0-25 m in Sisimiut). This test yielded
glmilar results L.e. an ovaerall significant difference among areas, but
only marginal diffarence between Qagortog and Nuuk.

The CPUE”"s for the 1985 year-class alsec showed statistical differences
batween areas ( P < 0.01). However, the difference between the northera
and southern area was not signtficant. The same conclusion is reached
when CPUE figures from deeper and cooler water layars are excluded.
Some CPUE data, regarding this year-class, are also available from a
differant gill nat link ( cf. Havgard, 1987). Although data from this
gear are scarce they genarally confirm the above findinags { Table 5).

4. Discussion

The ralativaly restricted vertical disctribution of small cod in coastal

areas, i.a. with highest catch rates in the upp2armost 10 te 20 a,ils in
Line with the findings in the 1984 pilleot trfals and the 1985 young <od
survey { Hansan, 1985; Hansen & Lehmann 1986). However, from resaarch

trawlings during the summer peried (Nygdrd & Hovgdrd, 1987) it is known
that cod Ls simultaneously found in deeper off shore areas in waters
with relatively low temperatures (apprax. 2°C).

A8 a rule of thumb cod its net fully tecruited te bottom trawl surveys
bafore an age of 3 to 5 years in the North Atlantic area (Palsseon,

1984; Hylaen et al, 198%; Anom, 1987). It has been shown that this, at
least partly, can ba caused by a differeatial gear avoldance for
differant age groups{ Engds & Godg, 1986). Hovaver, 1if a significant

amcunt of small cod ias found in very shallow non-trawlable areas, this

might also help explaining why trawl ahrvays underestimate the numbers
in the youanger age groups.

The praaaent survay ahowé that the highest abkundance of the largs 1984
year-claes was found 1in the northern area (Div. 1B) This i3 in gocod
agreement with the findings from the bottomn trawl surveys carried out
by the Federal Republic of Germany during autumn 1985 and 1986, where

highest abundance in both years was found {n NAFO Div., 1B and 1C {Anon., 1987).



With only two ysars covered by surveys no rellable year-claas

predictions can be made. However, some rough estimates of relative

Year-clasa strength may be obtalned by comparing CPUE values from the

two surveys. As the 1985 survey covered only the area betwsen Dagortog
and Nuuk, only data from division 1D to 'IF have been compared.,
Moreover, a® the distribution of effort on depth differed betwaen the
two surveys, only CPUE data from depth strata with high abundance of
cod were included 1in the trial., For the 2-year old caod this is the
surface settlings plus bottom settings down to 15 m and for the i-year
group bottom settings down to 10 m.

Mean CPUE from the two surveya are compared in Table 6, With the

relative large number of observatlons at hand test of diffarcence
between maans can be made with a t-test disregarding the skew
distributions {central-iimit theorem)., Based on the CPUE for the f-year
old cod 1t can be concluded that the 1984 year-class is significantly
strongar than the 1985 year-class., Likawlse from the difference ia mean
CPUE for the 2-year old cod it can be stated that the 1984 year-class
is significantly strongar than the 1983 year clasa.

By comparing mean CPUE for the 719813 and 1985 yesar-classes with that of
the 1984 vyear-class a relative strength of the year-cihasses {s

obtalnaed. These year-class lndices are shown in the text table below

where they are compared to similar values derived from the bottom trawl
survey conducted by the Federal Republic of Germany (iln both cases the
1984 yaar-class 1s indexed to 100 ). The twe indices generally show the
same treads.

Rough estimates of year-class strength from glll net

and bottom trawl surveys,

Year-class
sSurvey 1983 1984 1985
Gill net 2 100 17
EoFcom trawl 1 100 28
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Table 1 : Numbar of glli-net settings per arwa and depth { hours fiened
Ln brackets)

Ar}a Qagorteq Nugle Sltetmlut
Divislon " i 18
Period 2-8 July 28 July-8 Aug. i6-23 July
Dapzh :
'

Surtace 10 ( 86 ) - 5 { 44 ) :
- 5@ 12 {107 ) 9 { &1 ) 15 (120 )
$-10 a 15 {127 ) 14 ¢ 371 5 (i22 ) -
19-15 = . 19 (158 ) 18 (.128 } 20 (64 !}
15-20 = a{ 7)) 2 22) ERN A

LZO-JO o 8 { 80 } - 5 ( 47 )

Sucface Lndicates nets floating - all othar sattilags ace &4t the bdottom.



Tabla 2 : Age-length keys from Qagortogq (Div. 1F}, Nuuk {Div. 10)

and
Sisimiut (Div, 1B},
Area Langth Aga 1 2 3 4
9-11 cm,
12=14 3
15-17 16 2
18=-20 1 7
Qagorteg 21-23 20
[Div, 1F) 24-26 19
27-29 18
3Q-32 25
33-35% 25
36-38 5 13
J9-41 5
9-11 ca.
12~-14 1
15=17 : 1
18-20 1
Ruuk 21-213 ta
{Div. 1D) 24=26 18
27-29 17
30-32 18
33-135% 18
3g=-38 . i5 1
3g=-41 i 1 2
9-11 c¢m.
12-14 38 1
15-17 ) 15 11
18~-20 22
Sisimint 21-23 39
(Div. 1B) 24-26 30
27-29 25 4
30-32 27 3
33-35 29
3g=-138 3 14 4
39-41
Table 3 : CPUE (number par hour) for cod of the 1985 year-claas per

area and depth.

Area Qagqortea Nuulk Slaigiut
Div. 1F 30 18
Surface Q.03 - Q.60

O~ S m C.68 0.00Q 0.02

$=10 o 0.09 0.00 0.t2
10-15 m Q.03 0.01 0.03
15-20 m c.co 0.90 G.05
20-30 =z 0.07 0.00 0.02




Table 4 :  CPUE
area and depth.

{number par hour}! feor ced of the

1954 vear-class par

Acaa ‘Qagartog Nuuk Sisimiut
Div. 1F 1D iB
Surface 0.21 - 1.59
0= 5o 2.{] 1.01 1,357
§-10 m Q.81 c.99 2.72
10-15 m 0.60 0.73 2.18
15-20 a 0.12 0.18 6.10,
20-30 = 0.33 - 0.87
Table S CPUE of 1~year old cod in links of gill nets usad in
I:;:;:Igationa {for a description of this gear see Hovgicd, 1987).

number of sets (8 givan in brackats.

ATeaa fagortog Huuk Sisimiut
Civ, 17 1D 1B
Depth
Snrface- 0.39 { 5 - -
- 5 a G.21 { 2} 0.08 ( 2 ) 0.585 { 5
5-10 0.44 ( 2 ) g.00 ( 2} -
"10=1t5 = G.24 ( 4} Q.00 ( 3 0.22 ( 5

char
The



Tabla & Comparisens batween mean CPUE from surveys Ln 1985 and 1985.

Teat of difference in means are made by a t-test.

| year old cod

Survey Year-claas Mean CPUE Varlance Effort Plxmy)
on CPUE no of sets
i
1985 1984 1.09 6.80 65
< 0.0t
1986 198% J.18 0,37 50
2 ysar old cod
Survey Yesar-class Maan CPUE Variance cffort - P{xuy}
‘ on CPUE no of sets
1985 1983 0.02 0.1 96
< 0,01
1986 1934 0.92 1.88 97

Fig. 1 : Map of southern Greenland
showling the areas of Investigations.

SREZNLANDG




FREQUENCY
260

240 j
220
200
180
160 ] ikl
140 o b
120 AR
100
80 a -
80
40

T

p T |
0 I - + LA LI S T A
40 50

LENGTH {CM)

Fig. 2 : Length frequency distribution of cod found in the 1986 gill
net survey,
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