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Catch and effort data for 1959-78 was obtained from ICNAF Statistical
Bulletins. For 1979, data from some countries was available in preliminary
form from NAFQ. Data for 1980 came from the Economics Branch and from the
Foreign Observer Program. Preliminary reports from the Economics Branch

provided the information for 1987.

ANALYSIS
The catch rates were standardized through the use of a multiplicative
model (Gavaris 1980). The individual data points were weighted hy (Catch X Fffort)® 25,
The model indicated distinct seasonal and spatial heterogeneity, high catch
rates being asgociated with the winter months and with Div. 2J respectively
{Table 1). In general, country-gear categories showed greater fishing power

for larger vessels.

The standardized catch rates show a definite stabilization followed by an
increasing trend in the last few years (Fig. 1). The corresponding effort

series is provided in Table 2 with an indication of the proportion of the

total catch which was used in standardizatien. As standards Can (N) 07T-5,
Div. 2J and February were selected hecause they represent the bulk of the

fishery in recent years.




The catch and effort data for 1959-80 were fit to a ncnequilibrium surplus
production model. The 1981 datum point was excluded because of its preliminary
nature and its extreme value. The model formulation presented by Fletcher {1978)
was employed. The difficulty in estimating all five parameters of the nonlinear
model using Teasﬁ squares dictated that another tact be used. The parameters
of the model are maximum sustainable yield (MSY), catchability coefficient (g),
shape parameter (n}, unfished biomass {B ) and biomass at the heginning of the

year in the first year of the data series (BO).

Given q, parameter Bo can be effectively approximated using the formula:

BO = 1.5 B0 - 0.5 B,
where B, = Yi/q Ei

Y, = yield in year i

E; = effort in year i

An estimate of g was obtained using the mean expleitable biomass from cohort

analysis for the years 1962-77 in the estimator;

q Zyﬁ/ZB? E;

I

where B expioitable biomass

This formula was used because.the variance was expected to increase as Bi and
Ei increased. The shape parameter was not very well determined, therefcre MSY
and B were estimated using a nonlinear Teast squares algovithm for a range of
fixed vatues of n. The smallest sums of squares for biologically reasonable

results were obtained with a shape parameter of 3.75

Examination of the predicted and cbserved yield (Fig. 2} indicated that
there was substantial serial correlation which implies that the variance
estimates of the parameters are not retiable (Ostrom 1978). The model, however,
tracks the observed yield fairly well. Fishing mortality during 1968-74 was
sufficiently high to bring the stock to extinction had it been sustained at
that level indefinitely (Fig. 3). The equilibrium curves show that the stock
has been overfished but that there is good evidence of recovery. The equilibrium
sustainable yield at 2/3 effort MSY was about 488,000 t. The predicted catch
rates for 1981 and 1982 were 2.58 and 3.02 t/hr respectively with projected
yields at 2/3 effort MSY of 306,000 and 359,000 t.
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Table 1, Regression coefficients for grouped categories and the analysis
of variance from the regression.
Country - gear “Tn power Month ‘In power
Can(N) oT-4 Aug.
USSR 0T-5 -0.232 Sept. 0.64
USSR 0T-6 . oct. ~0.642
Nov.
UK 0T-6 -0.109
’ July -0.529
Can{M) oT-4 0.000
: June
Can(N)  OT-5 0.203 Dec. -0.355
USSR 0T-7 0.294 May -0.187
Can(M)  07-5 Mar. -0.116
Span 0T-6 0.375 .
Jan..
Fold 0T-7 Apr. 0.000
Port 0T-6 §.519
Span PT-4 Feb. 0.160
FRG 0T-6 -
GOR 0T-5 0.744 Divs. In power
Port oT-7 L -0.296
Span PT-5 0.820
FRG or-7 3K -0.174
"GDR 0T-6 1.014 2d 0.000
Span PT-6 1.117
FKEGEREEGDS 1O OF MLJL.TI_F'LIC»’-)TIVE MODEL.
MULTIFLE R,y vaassres0.4735
MULTIFLE R SQUARED, , ., ,0,540
AMALTSTS OF VYARTIANCE
SOURCE OF SUMS 0K M
i!—_\iif_\zigfj T..'E SCQUI:H""TE‘E‘ 4 Fo.VALUE
TrFE | 1o 15812682 m;;';;;
TrRE oo g ‘
e 6 1.5assemn 157,501
B = d.onan Fh BOG
e 22 B L0y b7 .77
EGRIIGS IOM A 2. 27
40 &6 BEHLO4 83,540
InusLs 2pA5 5,856 9 e
TOTAL 2EBS L. 2VIYEES
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Table 2. Historical catch, effort and catch rate for cod in Divisibn;

23+3KL.

The proportion indicates how much of the catch was used in
estimating catch rate.

TOTAL CATCH RATIE

[ alcy CaTor EFFORT
1959 0,193 134997
1940 IQAHT7 Ga 179 177
1941 498078 7 G179 195070
1?42 52752 0,480 2,673 O, 174 1880489
19463 499904 0,491 ey el 0. 18¢ 179867
1964 i & 0.378 240486 0.171 224748
1965 0,402 2275 0,238 244275
1966 0.425 20446 0,152

1947 HL0E3SE 0.414 2540 0,193

1948 8BO7470 0}323 RJESY 0,150

19469 7AB433 0,303 - 2.179 0.131 5
1970 516213 0,338 1.918 0.117 2469089
1971 432494 0,382 1ebO7 0,09 2EE094
19732 458170 0,331 1,448 0,091 F12041
1973 354509 G.424 1243 0,079 280490
1974 IF28550 0,518 Lva08 0.08% 2464704
1979 287508 0,477 1313 0. 083 219008
1974 214220 0,420 1.215 0,081 1746331
19727 172720, 0.293 0,766 0.049 2AGHO2
L1978 13 @ 0244 0.687 - 0.045 L 678
1979 144743 0330 13417 0.08B7 . 33
1980 149113 0,282 1.788 G.0.29 G4578
1?81‘ 200000 Q.173 4,833 0.5%90 413084
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Fig. 1. Historical catch rates with approximate 90% confidence intervals
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Fig. .2. Predicted and observed yield show that there is autocorrelation

in the data.
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Fig. 4. The actual trajectory is superimposed on the equilibrium curves

to elucidate the response to high fishing mortality.
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