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Abstract

Catch rates of cod in 1988 are compared to catch rates by the same
fleet in 1977 as the atock situation in 1988 closely resembles that
in 1977 {cne strong year-class totally dowinating catches). The CPUE
of 4-year o0ld cod in 1988 18 about twice as high as found in 1977.
The Year-class size of the 1973 yeaar-class is estimated to 180 mill.
ags 4 Dby VPA. Using this value together with the observed ratio in
catch rates leads to a size of the 1984 year-class of 370 mill. age
4, This estimate 1is about half the survey estimate found from the
combines trawl survey by the Federal Republic of Germany and the
Greenlandic inshore survey. Some considerations about the discrepancy
between the two estimates are digcussed.

Introduction

Since 1984 <the size of the West Greenland ¢od stock has been
estimated from trawl surveys carried out by the Federal Republic of
Germany (FRG)., The calculations are based on the swepl-area concept,
i.e. assuming that the catch corresponds to the cod found in the area
between the trawl wings. This implies that no herding or escapement
takes place or alternatively that herding and escapement
counterbalance each other. If this assumption is not fulfilled tha
stock 8ize estimates may be biased.

in this work the catch rates of the Greenland Home Rule (GHT)
trawlers in 1988 are compared to the catch rates of the same fleet in
1377. Ths latter period has bean choosen because the stock situation
in 1988 closely resembles that in 1977, when the strong 1973
year-class recruited after years of very poor recruitment. The 1973

I year-class is fished up by now and it is possible to estimate its
slze by VPA-technique.

The 1dea of this work is to estimate the gize of the 1984 year-class
as

CPUE88

N(1984}) = ——— % N(1973)

CPUE77




where N(1973) ies determined by VPA and the CPUE ig observed by GHT
trawlers, Secondly this estimate is- co-pared with the survey’ estimate
from the combined trawl survey and inshore survey.

Material and methods

- Catch and éfforf data were compiled from logbooks of the GHT trawlers

in 1377 and 1988, The trawlers regarded are all sister ships built in

1971-73, 'of a size of 721 GRT supplied with 2000 HP englnes. There
has, however, been a change in the trawWwls used with 'Granton' trawls
{120 mm codend) being used in 1977 and- a ‘'Alfredo’ trawl (140 mm
codend) uaed today. The wing spread of the two trawls are equal (19
m} but the vertical opening of the Alfredo 1a 5.5 m compa:ed to 4.0 m
in the Granton. It 1s estimated that the Alfredo trawl will fish 10
to 20 percent more effecient than the Granton (E.. Sg¢rensen Danish
Inst. Fish Tech,, pers. comm,). ’

In 1977 directed cod fishery by trawlers was banned from July and to
the end of that year to protect undersized fish, For this raason only

data from January - Juna are comparad.

The size distribution of cod in trawl landings has been compiled from
samples of landings in 1977 and 1988 {Fig. 1}.

Results

The effort distrjbution by NAFO divisidéns and months is .given in
Table 1. In 1988 most effort is in Div., 1D whereas effort in 1977 i=a

more evenly spread on Diwv, 1C to 1E. Howeaver, the positions ‘of

catches does indicate that the difference betwesn the twe years is
not great (Fig. 2)J. In both years the fishery takes place on the
outer slopes. of the banks, centered roughly around Div. 1D. The
monthly effort distribution howevef showa different trends between
the two years - §in 1977 with effort generally decreasing from January
to June contrasted to 1988 whare the mhximum effort was exerted in
March - April 1988.

The size composition of landings from the‘pariod January-June in 1977
and in 1988 is based on 4 and 7 samples, respectively, with very
small between-sample differences (Fig. 1}. The mean size is somewhat
Larger in 1988 than in 1977, probably capsad by the increase in the
Greenland wminimum landing size to 44 cm in 1988 from the 40 cm in
force in 1977, The 4-year old cod are very dominating in the catches
in both vyears (Fig. 1) constituting 79.8% and 86.8% {by waight} of
the landings in 1977 and 1988, respectively.

CPUE (tons per hour) of 4 year o0ld c¢od is given in Table 2, The CPUE
generally Increases from north to south and is higher in the second
than in the flrst quater, The overall CPUE was 0.99 tons par hour in
1977, half that in 1988 (2.00 tons per hour).

To account for difference batween 1977 and 1988 in effort distribu--
tion between division and month but assuming identical distribution

of the stock CPUE data has been analysed by the multiplicative model:

Loge(CPUE) = Intercept + Year + Mconth + Div + Residual
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The atatistics and paramster estimates are given in Tablie 3.
Back-transformation from the logaritmic scale gives the relative size
of CPUE between 1988 and 1977 as:

exp (1988} _ exp 0} - 2.05
exp [1977) . exp (=0.72)

i.e. that the CPUE of 4-year old cod in 1988 is about twice that in
1977,

The size of the 1973 year-claes ;as calculated by cochort analyses
assuming an emigration coefficient of 0.05 and 0.30 from age 6 and
onwards, An emigration of 0.05 have bean unned tradionally in catch
projections however, in the 1987 an emigration of 0,30 was used
{Anon., 1987). The size of the 1973 year-class is shown in the text

table below and the full cohort analyses with input parameters are
given in Table 4.

Text table

1973 year-class. Stock size E = 0.05 E = 0.30
at age 3 200 ) 232
at age 4 154 180

Discussion

The 1973 and the 1984 year-classes are the largest year-classes seen
at West Greenlﬁnd since the mid 60'ia§ and both ares thought to have a
major component of Icelandic origin (Hovgdrd and Messtorf, 19873,
i.e. of fish carried from Iceland to West Greenland by the Irminger
current as larvae and O-group flsh.

‘Taking CPUE(88)/CPUE(77) as 2.05 1leads to a size of the 1984
year-class of between 316 and 370 mill. fish at age 4 (1.January
1988), assuming E=0.05 and E=0.3 respectively. In thie calculation no
account ls given to the dlfferences In efficiencies of the trawl used
or changes in minimum landing sizes as these two effecta
counterbalance each other.

The survey in November 1987 gave an abundance estimate of 514 mill.
cod of the 1984 year-class {Anon.,  1988). This figure was raised to
681 mill. when supplementad by the fraction of the stock being in the
inshore area as determined by the concurrent Greentand inshore long-
line survey (Hovgadrd et al., 1988). The survey estimate from November
1987 and the 1. January 1988 eatimates derived from the CPUE com-
parison above thus differ with factors of 1.8 - 2.2 with the survey
eatimate being highest. This difference can be caused by too low an
estimate from the cohort analysis or because the purvey-basad esti-
mate ia too high,

A higher vén sstimate can be achlved cnly by assuming higher natural

mortality and/or emigraticn. This should apply especlially for
age-groups 4-& as these contributed most to the fisherias. Assuming
that the estimate of 681 wmill, age 4 is correct and that the

difference of catch rate as observed it.will lead to an agtimate of
the 1973 year-class of 332 mill. age 4. To reproduce this valus an
emigration of 0.74 on age & and onwards 13 requlred (Table 4}. This
value seems unrealistical largs.



The other alternative is that the survey estimate is too high. This
estimate 1is based on the concepts of swept area with a catchability
constant of 1 [all Fish between the trawl wings caught). However If
fish are herded 1intc the trawl path by the trawl doors and aveap
lines at a higher rate than the concurrent escapement then the
efficiently swept area will be larger than assumed (this 1=
equivalent to a catchability factor above 1). In this cage the survey
will overestimate abundance, By using the catch rates from 1977 and
1988 combined with the cohort analysis stock size, all at face value,
it is posible to calculate a catchability factor of approximately
1.8 - 2.2,

Finally, if assuming that the 1973 and 1984 year-classes will behave
in the same manner, i.e. that they migrate and are fished at the same
rates, then an ad hoc estimate of the yield of the 1984 vyear-claes
can be derived from the observed differences in catch rates. The
total landings from West Greenland waters of the 1973 year-class
during 1ts 1lifetime amount to 239,000 tons and with the estimate of
the 1984 year-class strength as being 2,05 times higher, we can
expect a total landing of the 1984 year-claes during its lifetime of
about 500.000 tons.
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TABLE 1 Hours trawled by the Greenland Home Rule trawlers in 1977 and
in 1988 by months and NAFO divisions. Number of hauls in brackets.

1977
DIV 1¢ 1D 1E 1F TOTAL
MONTH
i 794 354 671 0 1819
(438) (205) {500) (1143)
2 797 217 435 0 1449
(457) (155) 1 (377) (989)
3 674 374 411 0 1459
(380) (217). (288) (885)
4 103 156 757 0 1016
(45) (80) (631) (756)
5 28 307 745 0 1080
(17) (170) (535) (722)
6 0 104 380 33 517
(61) (215) (22) (298)
TOTAL 2396 . 1512 3399 33 7340
(1337) (888) (2546) (22) (4793)
ioss
DIV 1C 1D 1E 1F ‘TOTAL
MONTH ‘
1 0 228 11 0 239
(209) (11) {220)
2 3 252 24 0 279
(1) (115) (9) (125)
3 5 343 153 0 501
(2) (176) (96) (274)
4 0 70 196 135 401
' (53) {146) (108) (307)
5 o 249 M 0 320
A171) (49) (220)
6 0 34 0 0 34
{28) (28)
TOTAL 8 1176 455 135 1774
(3) (752) (311) (108) (1174)



TABLE 2: CPUE (tons per hour) of the 1973 year-class in 1977 and of
the 1984 year-class in 1988 by Greenland Home Rule trawlers by months

and NAFQ divisions. Weighted means are calculated as sum of catches
divided by sum of effort. '

1977

DIV. 1C 1D 1E 1F Weighted

MONTH means
1 .78 +78 1.29 - .97
2 .93 . +63 1}26 i - .98
3 55 C .22 .35 - .41
4 009 I18 1.31 - 1-01
5 .86 1.39 1.28 - 1.30
6 - 1-61 1-92 2052 1.89

Weighted
mean .74 .74 1.24 2,52 .99

198688

DIV. e 1D 1E 1F Weighted

MONTH ' means
1 - "1.61 .57 - . 1.56
2 1.32 1.26 .22 - 1.17
3 .00 .84 1.04 - .89
q - 2.36 3.35 3.99 3.39
5 - 3.1 1.88 - 2.84
6 - 3.62 - - - 3.62

Weighted

mean .49 1.73 2.11 3.99 - 2.00




...']..

TABLE 3: Statlistics and parameter estimates of the multiplicative model

Log (CPUE)

= Intercept + Year + Month + Div + Residual

Source Df ss Ms F-value P(F)
Year 1 3.47 3.47 5.68 0.03
Month 5 5.50 1.10 1.80 0.16
Div k] 1.39 0.46 0.76 0.53
Error 21 12.83 0.61
Total 30 23.19 ‘
Estimates: Intercept: 2,01
Year: 1977 = -0.72 1988 = O
Month: Jan = -0.77 - Feb =l—0.96 Marts = -1.36
Apr = -0.98 May = -0.26 June = 0
Div : 1C_= -1.06 1D = -0.,87 1E = -0.79 1F = 0

TABLE 4: Input parameters and results of cohort analyses of the 1973
year <class with emigration coefficients of 0.05, 0.30 and 0.742;
respectively from age 6 and onwards.

Age Catch M E N 3 i E N s E - N ‘. 3
__;— 16166 .2 .0 139,763 L0623 .0 23;:067‘ .053 i -O-A'.4i7,aza ) ;059
- :

4 46649 .2 ] i53,535 . 405 .0 180,326 .334 & .d,- -3&2,]53' . 169
5 20039 .2 .0 83,883 .;98 .0 105;717 _ . 347 : .0" 229,898 . 158
6 18370 .2 .05 41,7238.72 .7#6‘ . | ‘ 59,547.17 .505 : -.742 161,044 .209
7 8140 .2 | .05 16,049. 14 .829 .3 21J795.zi .621 .745 50,938.24 ° .29§
a 3la2 .2 ! .05 5,454.83 !l154.7 _‘.3 7,103,563 N CorL742 - 14,775.70Q . 457
5 610 2 05 1,2340.04 l 0.707 BELE 1,792.93 .54% .742 3,648.62 312
10 343 2 0s .514.45 1.32'3 .2 : 627.79 1.092 ’ .7.42. 1,041.54 .730
11 69 22 .05 106.66. 1.248 .3 127.75 1.071 é 742 191,88 .858
12 8 .2 ; .05 | - 23.84 AT .3_ ‘ 26.55% AT E 742 31,72 47
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