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INTRODUCTION

The total nominal catch has been at the level of the TAC (20,000t) in recent years. At
the same time standardized catch rate has been declining. Analytical assessments are not
possible because of insufficient catch-at-age data from the commercial fishery. Hence, this
stock has been assessed through catch rate data in an equilibrium general production model.

METHCDS AND RESULTS

The USSR has taken the largest portion of the nominal catch in recent years (Table 1).
The total nominal catch has been near the level of the TAC since 1983 (Fig. 1). This fishery

is prosecuted throughout the year but generally catches have been greatest during the first
half (Table 2) since 1980.

A multiplicative model (Gavaris 1980} was employed using catch/effort data from
ICNAF/NAFO Statistical Bulletins to obtain a standardized catch rate series for the years 1959
to 1984, This database had been totally re-examined in a previous assessment {Atkinson MS
1985) as participating country-gear-TC's were re-evaluated and modifications made to the
inclusion 1list to provide for a database going back to 1959. This had been necessitated
because a change in fleet composition in the early 1970's and a lack of data for some years in
the 1960's previously only allowed for incorporation of catch/effort data from 1972 onwards.

Catch and/or effort data less than 10 units and less than Five data points of
country-gear-TC or month parameters were deleted from the analysis as it was thought rounding
of these numbers could cause bias in the data. Finally, only catches comprising more than 53%
redfish were selected.

The within category type groupings and their estimated power coefficients are shown in
Table 3. The final regression was highly significant (Table 4). The data were weighted
stepwise by log,, effort since a tighter fit resulted in a plot of expected normal values
versus residuals compared to a similar plot with an unweighted regression. The standardized
catch rate series is shown in Table 5 and Fig. 3. Standardized effort is displayed in Fig. 2.

The revised catch rate series shows a general decline through the 1960's followed by a sharp

increase from 1967 through 1970. Since then rates declined to 1979, increased moderately to
1982, and again dectined since then.

A general production analysis was run on the standardized CPUE and effort data. The
effort data were used in regressions initially being unlagged and subsequently lagged 6, 8,
and 10 years (Gulland 1961}, The regression using unlagged effort data was not significant.
Regresions using the series of lagged effort data were all significant. The residuals from
the lagged effort regressions were checked for serial correlation by plotting the standardized
residual for one year against the standardized residual from the following year and computing
a correlation coefficient. This procedure was chosen over the Durbin-Watson statistic because
the latter sometimes leads to inconclusive results. The apriori hypothesis was that the
regression using unlagged effort should result in significant serial correlation among the
residuals {because of the nature of the data} while the appropriate lagging period would not
show significant serial correlation.
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The results are: I
i
LAG d r p-value
6 18 .505 *{.02<P<.05) ‘
8 16 .556 *{,01<P<,02) '
10 14 .34 NS(P>.10)

The 1agl0 correlation of residuals is not significant. Regressions of CPUE on effort using
unlagged effort and effort lagged 10 years are shown in Fig. 4 and 5. The equilibrium general
production parabola derived from the 1agld regression is shown in Fig. 6, The following
results were obtained from general production runs:

b 16860 13258 BA19 14,987
8 16986 13245 8830 15,099
10 17700 12803 8535 15,733

Commercial frequencies were unavailable for the 1985 fishery. There was no Canadian
research survey to M in 1986,

DISCUSSION

The present TAC of 20,000 t has not been changed since 1979. Catch rates have been on
the decline since 1982. This was anticipated as the relatively strong year classes of the
early 1970's passed through the fishery. The last assessment of this stock suggested a
gradual decrease in biomass from 1983 to 1985 (Atkinson MS 1985 (Table 6)) estimated from
Canadian research cruises in those years. These surveys also indicated that there was a
substantial decrease of young fish (early 19B0's year classes) in 1984 and 1985 as compared to
1982 and 1983. The USSR research surveys did not show the decline to be as drastic as the
Canadian surveys {see NAFQ Redbooks 1983, 1984, 1985). If this decline is in fact real then
recruitment to the late 1980's fishery does not appear as strong as previously anticipated.
The status of these year classes could not be monitored further due to the lack of a Canadian
research survey to the area in 1986 and therefore further comment is not possible. Analytical
assessments are not possible with this stock due to insufficient catch-at-age data.

The general production runs based on regressions of CPUE on effort lagged 6, 8, and 10
years indicated an equilibrium yield at 2/3 MSY effort in the range of 15,000 t. However,
further amalysis of the regressions indicated that all were not significant when the 1970 and
1971 data points were removed. The results generated from the general production model are
therefore to be used with caution as the regressions are dependent on the 1970 and 1571
points. There seems to be no evidence to suggest a change in the TAC from 20,000 t for 1987.
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Table 1: Nominal catches of redfish in Division 31 by country and year.

Country 1974 1975 1976 1977 1878 1979 1980 1921 1982 1983 19844 1983*
== =3 = =sosTE= = ST Tes=
Canada M+ - - 4,040 1,402 426 443 218 12 - - - -
Canada (M) 8 659 4,328 3,392 3,861 4,685 60 317 2 - - -
france <M) 3 - - 346 242 67 15 ? - - - -
Francea (SP) - - - 25 - - - - - - - -
FRG 35 4 44 10 300 - 73 - 41 - 769 -
GOR - - - - - - 1,290 15 - 40 Q8 -
Japan - - - 138 )yl 636 976 386 392 390 389 87
Poland 17 t i 30 1 83 13 292 - - - - -
Fortugal 790 2,484 318 854 455 666 985 €59 1,408 1,667 2,123 94
Romania - - - - 24 4 - - - - - -
Spain - - , - 52 | 12 29 489 31 889 282 -
UK 3,679 552 - 376 20 - - - 3 - - -
USSR 30,139 12,393 8,038 9,307 92,2351 10,441 10,4320 10,434 10,916 14,517 15,005 13,861
lraland - - - 2,503 767 - - - - - - -
Norway - 2 - - - - - - - - - -
Cuba - - - 1,451 863 1,527 1,549 1,373 1,893 2,324 1,962 1,853
Bulgaria - - - - 58 1,578 30 - - - - -
Kor-S - - - - - - - - 38 - - -
EEC (Un.Sp.2 - - - - - - - - - - - 967
TOTAL 34,871 16,079 16,998 .20,267 16,762 20,074 15,967 13,891 14,684 19,527 20,228 17,062
* Provisional .

+ Maritimes and Quabec were combined prior to 1970,
Table 2: MNominal catches of redfish in Division 3M by month and year.
Year Jan. Feb, Mar. fpr. May Jun.  Jul. Aug. Sep. Oct. HMNov. Dec. Tola!
==3an" == e

1974 35 1,486 3,398 4,500 6,687 7,322 2,151 2,082 1,971 1,920 1,976 1,142 34,671
1973 983 920 917 2,042 1,012 1,191 1,030 1,873 1,564 1,819 1,615 1,100 15,075
1976 2 2 180 2,990 1,380 1,130 686 7,415 2,473 277 283 20 15,998
1977 417 S32 2,736 1,847 1,821 3,649 4,284 1,416 S20 243 81 98 20,267 a
1978 394 354 63 1,156 1,026 4,017 1,004 1,650 1,301 2,996 1,067 834 16,762
1979 90 1,560 896 4,237 5,147 2,394 1,393 56 111 1,486 1,369 635 20,074
1980 1,212 1,341 4,751 2,832 1,3% 735 - 1,083 1,126 471 293 726 15,987
1931 198 849 2,671 5,120 1,615 EAR 698 952 847 7 149 4 13,89
1982 Q87 295 2,222 2,825 2,328 1,484 1,292 2,209 343 241 125 133 14,684
1983 2,393 1,014 11,128 2,260 2,395 3,099 3,384 1,520 1,300 631 31 83 19,527
1984 159 1,723 2,465 4,283 3,773 3,079 1,148 912 900 419 449 316 20,228
1985* 285 526 365 860 2,022 64 5,389 4,319 617 287 439 1,702 17,062

* Provisional .
a includes a catch

of 2,803t from month 'wnknown'



Table 3: Parameter estimates from the analysis of catch/effort for redfish in
Division 3M using a multiplicative model.

Country—Gear-TC Estimate Month Estimate
USSR OTB 4 -1.479 Jdan. -0.179
Dec.
CAN(N) OTB 5 -0.793
) Mar. -0.156
JPN OTB 6 -0.564
POL OTB 7 Feb,
Apr.,
CAN(M) OTM 4 May
CAN(MQ) OTB 5 0.000 Jun.
USSR OTB 7 Jul. 0.000
cusA OTB 7 Aug.
Sep.
CAN(M) OTB 5 Oct.
CAN({MQ) OTM 5 0.371 Nov.
CUBA QTM 7

CAN(N) OTM 5 .
POR OTB 6 0.495
USSR OTM 7

Table 4: Regression of muttiplicative model for redfish in Division M.

multigle ro .. ....... . .68.8%@
nultiple r squared. ... . 6.680

analysiz of wariaorce

source of sums of mear
variation af squares squares T~value
intercept 1 2.215e1 2. 2151
regression ] 1.421e2 4. 3666 23. 628
type 1 & 6.65%91 1.612e1 54,123
type 2 2 1.357ed 6.786e™1 1.637
type 3 Z5 1 fa4vel 4 SE9e 2,450
residuals 342 6. 486e 1 {66!

total 37 2.28%ez
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Tabie S: The predicted catch rate for redfish in Divizion 3,

total catch rate
year catch mean - effort,
1959 S1av? 1.635 BA56 F14e4
1960 2288 1.963 B.477 4273
1961 15517 2.4684 2. 4E8 6ze?
1962 6958 1. 640 @. 346 4243
1963 a5 1.437 Boe 46497
1964 17647 1,136 a.363 15535
1965 33427 t.527 a.272 21686
1966 7244 6.786 @.440 Q215
1967 Vsl (<M ] 0, 362 1151
1968 40672 1.264 @262 3638
1969 z8a1 1.503 [1cl= g 1864
19°7a K3l 2,739 [.555 HSE
1971 2a33 Z.465 [EIRCER | 3257 -
1972 41046 1.829 6.187 222%@
1973 22352 1.664 0. 267 (R
14974 24671 1. 847 6. 168 18777
1973 16673 1.7at B 163 @452
1976 16993 1,388 - ©.135 12247
1977 20267 1.454 6. 142 139735
1974 16762 1.317 @121 12727
1979 26874 1.235 & 166 16251
1686 15957 1,537 G152 163283
1ag1 13891 1.6208 (S0 =] 8372
1932 14684 1.3 |.197 21
1a83 19527 1,449 a. 145 13478
i

1924 247228 383 6,156 15526

average c.v. for {he mean:@. 182
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Fig. 1. NHominal catches of redfish from Division 3M, 1959-1985.
€1984 and 1989 are provisional)
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Fig. 2: Standardized effor! for redfish in Division 3N, 1959-1984
(1984 ig provisional)
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. 3: Stlondardized CPUE <t/hwd for redfish in Divigion 3H, 19991984
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Fig.4: Regression of CPUE on effort using unlagged data for redfish in
Division 3M.
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Fig.5: Regression of CPUE on effort using data lagged 10 years for
redfish in Division 3M.
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Fig.6: Equilibrium general production curve derived from regression

in Figure S.
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