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Abstract

Canada has accounted for most of the reported landings since
the implementation of the 200-mile fisheries zone in 1977. Landings
have dropped substantially since the mid-1980s, from an average of
about 27,000 tons to the lowest reported at 2,300 tons in 1990.
This decline was the result of a major redirection of effort to
other fisheries for the principal Canadian sector because of cost-
ineffective catch rates as well as a marketability problem due to
external parasites. Research survey data indicate recruitment has
been poor since the year-classes of the early 1970s. There is no
analysis applicable at present to determine where the current TAC
(20,000 tons, 1991-1993) stands in relation to an appropriate
target.

Resume

Depuis l'entree en vigueur de la zone de peche des 200 mules, en 1977, la
plupart des debarquements declares sont imputables au Canada. Les prises ont
sensiblement diminue depuis le milieu des annees 1980, passant d'une moyenne
d'environ 27 000 tonnes a un seuil de 2 300 tonnes en 1990. Cette chute est le
resultat d'une re-orientation massive de l'effort de peche de la principale
composante de la flotte canadienne vers d'autres especes, en raison des taux de
prises insuffisants et de difficultes de commercialisation decoulant de la
presence de parasites. Les campagnes devaluation revelent que le recrutement
a ete faible depuis l'apparition des classes annuelles du debut des annees 1970.
Aucune analyse ne permet pour le moment de determiner si le TPA actuel (20 000 t
pour 1991-1993) correspond a un objectif adequat.



DESCRIPTION OF THE FISHERY

The nominal landing for 1990 of 2,298 t (Table 1) was the
lowest on record from this stock which has experienced as much as
187,000 t taken in 1959. Preliminary statistics indicate this
amount is a continuation of a steady reduction in catches in recent
years from the 1984-1986 period when catches averaged about 25,000
t. The reduction is primarily due to reduced effort by Canada,
whose quota has been at least 85% of a Total Allowable Catch (TAC)
of 35,000 t in each year from 1980-1990.

A number of reasons have been cited for this substantial
decline according to Canadian sectors which have a directed fishery
for this stock. Firstly there is the persistent complaint of
parasite infestation (Sphyrion lumpi, an external copepod which
attaches itself to the flesh), particularly in Div. 2J. Secondly,
the principal Canadian harvester has diverted effort to other
fisheries because catch rates do not allow cost effective
operations. In addition, there have been no Resource Short Plant
Program effort by foreign countries since 1987 which is indicated
by the drop in the landings for Japan and USSR (Table 2).

Since the early 1980s the fishery has concentrated in Div. 3K
(Tables 3a, b and c) which may be due to a variety of factors such
as ice cover early in the year in Div. 2G and 2H and the parasite
problem mentioned above in Div. 2J. Landings are spread throughout
the year and the bottom otter trawl is the prominent gear (Table
4).

DATA

Catch and weight at age

Commercial length frequencies (Figs. la and b) available from
the 1990 fishery were combined by the method of Gavaris and Gavaris
(1983), as outlined in Fig. 2, and then converted into numbers at
age using a single age/length key for the year (Table 5).

The length-weight relationships used were:

WT (males) 	 = 0.01659 (Forklength) 2,9548

WT (females) = 0.0132 72 (Forklength) 3.0210

Additional information recorded with the length frequencies
indicate fishing occurred generally in the 300-500m depth range,
and modal lengths of 28-30 cm were common. The catch at age (Tables
6-7) indicates the relatively strong year classes of the early
1970s were again dominant in the 1990 catch.
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Commercial catch rates

Catch and effort data were available from 1959 to 1988 from
ICNAF/NAFO Statistical Bulletins and were combined with provisional
1989 NAFO data and 1990 Atlantic region data compiled by various
DFO regional statistics branches. In addition to this, observer
data from the Nfld. region were utilized, but only the data where
the onboard observer monitored the information. This latter
information was aggregated on a trip by trip basis. Initially
selected from this database were observations where redfish
comprised more than 50% of the total catch and were therefore
considered to be redfish directed.

These data were analysed with a multiplicative model (Gavaris
1980) to derive a standardized catch rate series. Effects included
in the model were a combination country-gear-tonnage class category
type (CGT), NAFO division, month, and a category type representing
the amount of bycatch associated with each observation. For this
effect five groups were arbitrarily established : ( >50% <=60% ),
( >60% <=70% ), ( >70% <=80% ), ( >80% <=90% ) and ( >90% ) where
each group corresponds to the percentage of redfish relative to the
total catch associated with each observation. In the usual
practise, catch or effort data of less than 10 units were
eliminated prior to analysis as were data where there was less than
five samples from any one category type except year.

The model utilizing effort measured in hours fished explained
52% of the variability in the catch rates (Table 8). All category
types are highly significant with the exception of division which
is marginally non-significant (.05 < p < .10). Estimated
coefficients from the regression show catch rates are generally
higher during the first half of the year. Residual plots (Fig. 3)
did not signal that the model was inappropriate. The standardized
catch rate series (Table 9, Fig. 4) shows an increase from 1959 to
1964 followed by a decrease to the lowest rate on record in 1973.
A period of stability occurred up until 1981. From 1981 to 1984
there was a steady increase followed by a comparable decrease to
1988. Preliminary data indicate two successive increases since
1988. The increase in recent years may not be indicative of an
increase in stock biomass but may be attributed to recent limited
fishing effort.

Research vessel surveys

Stratified random groundfish surveys have been conducted in
the fall in Div. 2J and 3K since 1977. These surveys generally
cover strata down to depths of 1000m. Since coverage was not
complete in all years, a multiplicative model was used to obtain
estimates of mean number and weight for strata which were missed in
various surveys. The historical series of mean numbers and weights
per standard tow suggest a downward trend in both measures of
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density for both Div. 2J and Div. 3K (Tables 10-13, Fig 5). The
1990 survey indicated a two-fold increase in both number and weight
in each division.

Length frequencies and numbers at age represented as numbers
per thousand indicate that there has been relatively poor
recruitment since the year classes of the early 1970s (Figs. 6-11).
There was no indication from the 1990 survey that this situation
has changed.

ESTIMATION OF STOCK PARAMETERS

In the 1990 assessment of this stock, estimates of maximum
exploitable yield (HEY) from a non-equilibrium version of the
Schaefer general production model (Rivard and Bledsoe, 1978)
utilizing catch and standardized effort data were not significantly
different from zero. It was considered that this situation would
not change with the addition of the 1990 data point as it near the
range of data from recent years. It remains that there is not
enough contrast in the catch rate indices for general production
analysis to be appropriate.

PROGNOSIS

There is no analysis applicable at present to determine where
the current TAC stands in relation to an appropriate target level.

The index of stock size based on standardized commercial catch
per hour fished suggests a decline from 1984 to 1988. The increase
in recent years may not be indicative of an increase in stock
biomass but may be attributed to recent limited fishing effort.

While the timing and coverage the surveys may not be optimum
to fully understand the dynamics of the stock, there is a stronger
concern about poor recruitment since the year classes of the early
1970s given the results of the 1990 survey. If the stock were to
experience good recruitment in the near future, it would still take
about 10 years for this to start recruiting to the fishery because
of the relatively slow growth rate of redfish.

The reduction of the TAC from 35,000 t in 1990 to 20,000 t in
1991-93 (based on average catches of the 1980s) was implemented as
a more prudent approach given the indication of poor recruitment.
There is no new information to suggest a change from the current
1991-1993 management plan.

REFERENCES
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Table 1. Summary of nominal catches (t) of redfish in SA2 +
Div. 3K.

Year 	 2G 	 2H 	 2J 	 3K 	 Total 	 TAC

1959 - 23 52,519 134,065 186,837a
1960 - 56 82,800 46,861 129,773a
1961 - 542 25,052 29,861 55,455
1962 - 155 7,576 11,925 19,657a
1963 245 16 5,873 17,510 23,644
1964 120 938 16,001 23,044 50,154a
1965 851 1,735 15,367 16,748 40,425a
1966 197 4,678 9,135 18,720 32,730
1967 24 3,327 13,699 9,112 26,162a
1968 670 3,156 4,937 10,103 18,881a
1969 55 180 5,838 13,785 19,883a
1970 85 393 6,482 10,010 16,970
1971 471 1,079 5,084 12,672 19,306
1972 22 637 8,879 10,495 20,033
1973 192 742 10,545 27,486 38,965
1974 85 429 5,943 23,688 30,145
1975 67 383 14,096 11,013 25,559
1976 89 1,606 14,412 9,858 25,965
1977 99 770 6,509 10,161 17,539
1978 29 554 11,804 16,759 29,146
1979 14 256 16,659 13,801 30,730
1980 2 47 4,423 10,047 14,519
1981 24 203 4,241 13,174 17,642
1982 - 583 7,048 10,352 17,983
1983 - 158 2,166 12,987 15,311
1984 49 81 2,329 21,230 23,689
1985 - 133 867 28,225 29,225
1986 - 69 3,456 23,360 27,019
1987 - 16 3,212 15,283 18,511
1988 8 28 994 5,912 6,942
1989 1 3 79 3,084 3,167
1990 b 192 1,856 2,298c
1991

aTotals include unallocated catch in Subarea 2.

bProvisional.

cTotal includes 250 t that could not be separated by
division.
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30,000
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Table 3a. Nominal catches (t) of redfish in Divisions 2GH by month
and year.

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total

1978 224 	 1 	 - 	 - - 	 - 5 55 33 9 98 158 583
1979 93 	 - 	 - 	 - 11 	 - - 35 22 81 23 5 270
1980 9 	 - 	 10 	 - 1 	 - 1 - 14 12 - 2 49
1981 22 	 - 	 - 	 - - 	 2 28 97 19 32 15 12 227
1982 33 	 - 	 - 	 - - 	 29 - 1 300 5 106 109 583
1983 -	 - 	 - 	 - - 	 - 37 - 22 7 87 5 158
1984 = 	 - 	 - 	 - - 	 - - 74 6 14 20 16 130
1985 -	 - 	 - 	 - - 	 - 113 20 - - - - 133
1986 - 	 - 	 - 	 - - 	 - 6 59 1 - 3- 69
1987 -	 - 	 - 	 - - 	 - 10 - 4 - 2- 16
1988 -	 - 	 - 	 - - 	 - 15 2 - 4 15 - 36
1989a - 	 - 	 - 	 - - 	 1 - - 2 1 - - 4
1990a - 	 - 	 - 	 - - 	 - - - - - - - -

aProvisional.

Table 3b. Nominal catches (t) of redfish in Division 2J by month and
year.

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total

1978 669 217 418 177 6 1 353 3,994 3,614 1,577 527 251 11,804
1979 137 277 36 - 20 68 2,026 4,452 6,071 3,336 204 32 16,659
1980 43 357 91 59 246 6 13 464 2,784 38 106 216 4,423
1981 206 65 75 12 - 29 1,398 1,886 11 55 114 390 4,241
1982 27 294 191 63 197 410 1,134 2,395 2,188 123 14 12 7,048
1983 37 225 96 93 - 34 403 269 41 18 250 700 2,166
1984 - - 34 14 2 114 34 1,871 46 80 67 67 2,329
1985 - - - 2 - 27 482 296 15 35 - 10 867
1986 68 - 3 - 1 42 34 1,529 1,528 79 152 20 3,456
1987 154 277 276 184 8 82 3 1,380 153 458 118 119 3,212
1988 27 12 99 44 50 1 - 25 368 256 112 - 994
1989a 27 - - 1 1 3 - 5 15 5 8 14 79
1990a - - - 1 - - - 7 7 41 56 80 192b

aProvisional.

bCanadian data only.
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Table 3c. Nominal catches (t) of redfish in Division 3K by month and year.

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total

1977 214 1,624 754 382 245 347 3,699 1,103 1,180 377 163 73 10,161
1978 295 589 4,294 2,565 1,757 412 377 597 1,847 469 1,652 1,905 16,759
1979 134 954 1,874 1,800 1,747 951 450 2,107 1,431 2,073 115 165 13,801
1980 112 209 1,154 1,671 1,087 140 196 1,400 693 509 1,845 1,031 10,047
1981 139 342 501 1,085 630 3,405 3,212 1,998 713 120 416 613 13,174
1982 73 136 112 576 1,187 370 1,010 2,031 424 634 2,214 1,585 10,352
1983 447 1,073 2,558 1,354 972 751 627 3,772 532 548 40 313 12,987
1984 924 1,327 1,761 2,920 2,704 936 1,164 2,764 2,165 2,962 863 740 21,230
1985 1,534 2,378 2,609 2,669 2,061 1,675 1,612 4,961 2,500 1,547 1,717 2,962 28,225
1986 966 1,932 2,371 1,353 1,924 860 172 2,426 4,049 2,283 3,378 1,780 23,494
1987 369 357 522 1,413 732 1,150 945 1,001 2,323 2,134 1,202 3,135 15,283
1988 496 390 414 254 394 393 249 449 727 1,425 549 172 5,912
1989a 55 75 250 28 232 166 166 412 804 648 207 41 3,084
1990a 21 34 167 370 392 192 75 19 192 245 21 128 1,856b

a Provisional.
bCanadian data only.
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Table S .Estimated numbers of redfish caught at age ('000) (including
their average weight and length) from the commercial fishery
in Subarea 2 and Division 3K in 1990.

AVERAGE 	 CATCH

AGE WEIGHT LENGTH MEAN STD. 	 ERR. C. 	 V.

7 0.100 19.000 1 0.01 0.01
8 0.153 21.877 6 2.29 0.40
9 0.181 23.143 42 6.07 0.14

10 0.227 24.873 42 7.13 0.17
11 0.239 25.401 58 9.01 0.16
12 0.270 26.472 105 15.38 0.15
13 0.292 27.215 109 18.47 0.17
14 0.345 28.756 268 37.66 0.14
15 0.378 29.622 454 49.96 0.11
16 0.434 30.966 561 57.88 0.10
17 0.478 31.916 477 55.49 0.12
18 0.550 33.421 481 52.59 0.11
19 0.563 33.678 393 47.96 0.12
20 0.616 34.759 244 33.79 0.14
21 0.678 35.822 206 30.87 0.15
22 0.734 36.823 97 17.71 0.18
23 0.744 36.974 83 15.69 0.19
24 0.860 38.697 68 13.85 0.20
25 0.838 38.366 69 13.79 0.20
26 0.874 39.012 82 13.75 0.17
27 0.874 38.959 72 12.96 0.18
28 0.947 40.068 72 11.84 0.17
29 1.035 41.329 49 8.84 0.18
30 1.283 44.018 137 12.54 0.09
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Table 6 . Estimated numbers of redfish caught at age ('000) in
Subarea 2 and Division 3K, 1976-1990.

1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987
---+-------------------------------------------------------------------------
6 1 	 7 22 4 240 28 44 1 1 2 0 2 2
7 I	 30 102 400 2159 301 199 224 13 14 48 36 24
8 I	 136 219 1241 5678 1669 607 998 351 60 220 302 165
9 	 I 1265 612 3297 8798 996 1398 2252 955 1058 680 599 548

10 I	 2067 843 4071 9251 869 1819 3678 1155 3124 3701 1693 729
11 	 I - 3866 1569 4495 6700 839 1536 3920 1271 3713 6555 2696 1095
12 I	 5580 1930 5806 4011 1031 1047 3967 2051 3982 7717 4479 1898
13 	 I 7818 2241 6207 7374 1549 1348 4122 2090 5015 8971 6332 2661
14 I	 8652 3315 6267 6646 1889 1409 3479 2352 4591 7829 8003 3720
15 	 I 8615 3162 5265 6571 2050 2138 3765 1855 4472 6458 6569 4716
16 	 I 2700 2776 5331 6075 1727 1887 3135 1624 4002 5068 4533 4537
17 	 I 1826 2504 3969 5544 1753 2302 3052 1641 2666 4305 4345 4140
18 	 I 946 1812 2250 1796 1032 1920 2049 1398 2700 4080 3684 2770
19 	 I 757 1778 1488 1241 793 1470 1537 1206 1693 2757 2745 2214
20 	 I 1128 1638 1495 1391 10058 1308 1044 912 1851 1495 2106 1549
21 	 I 968 895 1084 1412 669 1019 1060 956 1671 1548 1683 1176
22 	 I 885 940 950 789 532 1001 627 710 1365 1140 1327 868
23 	 I 1100 555 591 573 503 1093 498 613 1044 990 1066 817
24 	 I 1005 618 883 599 748 1004 517 823 1183 837 850 731
25 	 I 684 598 828 930 521 828 324 771 956 681 694 661
26 	 I 678 514 746 569 524 903 369 560 954 824 802 482
27 	 1 512 435 509 590 505 540 341 597 758 584 695 457
28 	 1 632 418 535 589 389 749 256 565 806 621 653 563
29 	 I 284 200 139 283 415 580 226 492 652 533 597 467

1988 1989 1990
--------------

61 0 1 0
7 	 I 22 4 1
8 	 I 103 76 6
9 	 I 153 123 42

10 	 I 263 106 42
11 	 I 340 146 58
12 	 I 737 173 105
13 	 I 906 253 109
14 	 I 1263 286 268
15 	 I 1929 491 454
16 	 I 1995 691 561
17 	 1 1158 594 477
18 	 I 1189 585 481
19 	 I 1116 448 393
20 	 I 617 429 244
21 	 I 514 355 206
22 	 I 360 179 97
23 	 I 316 165 83
24 	 I 235 134 68
25 	 I 196 143 69
26 	 I 244 68 82
27 	 I 193 77 72
28 	 I 164 75 72
29 	 I 115 96 49
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Table 7 . Estimated weight at age (kg.) of redfish caught in Subarea
2 and Division 3K, 1976-1990.

1 	 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987
---+------------------------------------------------------------------------
6 1 	 0.103 0.103 0.103 0.103 0.110 0.088 0.103 0.100 0.100 0.082 0.064 0.060
7 10.135 0.135 0.135 0.135 0.170 0.115 0.141 0.140 0.118 0.118 0.110 0.129
8 1 	 0.169 0.169 0.169 0.169 0.184 0.158 0.173 0.160 0.170 0.138 0.154 0.152
9 10.205 0.205 0.205 0.205 0.217 0.198 0.209 0.190 0.201 0.191 0.187 0.185

10 10.243 0.243 0.243 0.243 0.240 0.220 0.253 0.220 0.228 0.217 0.216 0.214
11 10.282 0.282 0.282 0.282 0.279 0.241 0.269 0.250 0.246 0.238 0.233 0.237
12 10.322 0.322 0.322 0.322 0.287 0.277 0.297 0.280 0.273 0.264 0.262 0.264
13 10.362 0.362 0.362 0.362 0.314 0.317 0.327 0.300 0.305 0.293 0.293 0.297
14 10.403 0.403 0.403 0.403 0.361 0.352 0.356 0.330 0.353 0.317 0.329 0.332
15 1 	 0.443 0.443 0.443 0.443 0.418 0.397 0.406 0.370 0.373 0.358 0.356 0.361
16 10.482 0.482 0.482 0.482 0.463 0.445 0.450 0.410 0.403 0.395 0.401 0.402
17 1 	 0.521 0.521 0.521 0.521 0.534 0.493 0.489 0.480 0.443 0.439 0.451 0.437
18 1 	 0.559 0.559 0.559 0.559 0.566 0.544 0.564 0.520 0.477 0.471 0.506 0.493
19 1 	 0.596 0.596 0.596 0.596 0.596 0.593 0.598 0.570 0.508 0.505 0.510 0.535
20 10.631 0.631 0.631 0.631 0.674 0.629 0.646 0.600 0.568 0.536 0.561 0.587
21 1 	 0.665 0.665 0.665 0.665 0.651 0.703 0.695 0.640 0.633 0.605 0.603 0.593
22 10.698 0.698 0.698 0.698 0.747 0.733 0.707 0.670 0.678 0.629 0.623 0.653
23 10.730 0.730 0.730 0.730 0.788 0.757 0.795 0.720 0.699 0.719 0.672 0.691
24 1 	 0.759 0.759 0.759 0.759 0.754 0.808 0.790 0.740 0.741 0.761 0.732 0.754
25 10.788 0.788 0.788 0.788 0.769 0.822 0.851 0.800 0.765 0.799 0.786 0.789
26 10.815 0.815 0.815 0.815 0.946 0.843 0.860 0.800 0.830 0.822 0.804 0.801
27 	 1 0.841 0.841 0.841 0.841 0.931 0.933 0.873 0.830 0.827 0.851 0.815 0.838
28 	 1 0.866 0.866 0.866 0.866 0.922 0.918 0.880 0.820 0.860 0.840 0.827 0.822
29 	 1 0.889 0.889 0.889 0.889 0.999 0.891 0.904 0.900 0.873 0.862 0.836 0.886

1 1988 1989 1990
-----------------------

0.060 0.060 0.000
0.128 0.118 0.153
0.143 0.155 0.181
0.184 0.185 0.227
0.206 0.214 0.239
0.231 0.242 0.270
0.262 0.270 0.292
0.292 0.294 0.345
0.329 0.331 0.378
0.369 0.367 0.434
0.415 0.401 0.478
0.460 0.457 0.550
0.508 0.514 0.563
0.535 0.548 0.616
0.570 0.587 0.678
0.603 0.634 0.734
0.638 0.702 0.744
0.725 0.698 0.860
0.768 0.783 0.838
0.807 0.781 0.874
0.824 0.808 0.874
0.901 0.837 0.947
0.891 0.903 1.035
0.911 0.823 1.283
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Table 8. Anova table and regression coefficients from a
multiplicative analysis of catch rate data with effort
measured in hours fished.

REGRESSION OF MULTIPLICATIVE MODEL

MULTIPLE R. ............. 	 0.722
MULTIPLE R SQUARED,,,,, 	 0.521

ANALYSIS OF VARIANCE

SOURCE OF SUMS OF MEAN
VARIATION
---------

LF
--

SQUARES
-------

SQUARES
-------

F-VALUE
-------

INTERCEPT 1 4.594E1 4,594E1

REGRESSION 74 1.557E2 2.105EO 10.452
G G T TYPE 	 1 25 3.524E1 1.409E0 6.999

MDNTH TYPE 	 2 11 2.679E1 2.436E0 12.095
DIV 	 TYPE 	 3 3 1.736E0 5.786E-1 2.873
PCr TYPE 	 4 4 4.634E1 1.159E1 57.532
ytA,t TYPE 	 5 31 2.570E1 8.289E-1 4.116

RESIDUALS 712 1.434E2 2,014E1

TOTAL 787 3.451E2

REGRESSION COEFFICIENTS
----------- ------------

CATEGORY CODE VARIABLE COEFFICIENT STI', 	 ERROR NO, 	 OES.
--------

1
----
3125

--------
INTEF:CEPT

-----------
0.642

----------
0.131

--------

787
2 8
3 31
4 95
5 59
1 2125 1 0,145 0.120 20

2154 2 -0.108 0.197 6
2155 3 0.286 0.147 12
3124 4 -0.359 0.092 30
3155 5 0.116 0.103 28

11115 6 -0.708 0.128 33
11116 7 -0.608 0.184 9
11125 8 -0.213 0.137 14
11126 9 -0.390 0.137 21
11127 10 -0.164 0.109 30
14124 11 0.421 0.153 10
14125 12 -0.244 0.157 9
14126 13 0.244 0.107 22
14127 14 -0.021 0,153 10
16127 15 -0.425 0.086 94
17116 16 0.202 0.233 7
17127 17 -0.053 0.184 7
20114 18 -1.214 0.154 16
20116 19 -0.744 0.159 18
20126 20 -0.314 0.236 5
20127 21 0.013 0.072 91
20157 22 0.089 0.148 11
27124 23 -0.152 0.160 9
27125 24 0,112 0.060 93
27126 25 0.288 0.193 6
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Table 8. (continued)

REGRESSION COEFFICIENTS
---------- ------------

CATEGORY CODE 	 VARIABLE 	 COEFFICIENT
	

STD, ERROR 	 HO. CBS,
---------- 	 --------

2 	 1 26 0.450 0.105 24
2 27 0.585 0.101 28
3 28 0.350 0.083 48
4 29 0.404 0,084 50
5 30 0,169 0.079 54
6 31 -0.251 0.073 64
7 32 -0,020 0,069 78
9 33 -0.031 0.064 101

10 34 -0.154 0.067 90
11 35 -0.049 0.073 72
12 36 0.031 0.075 65

3 	 21 37 -0.241 0.275 3
22 38 0.052 0.090 31
23 39 0.110 0.040 226

4 	 55 40 -0.880 0.065 80
65 41 -0,700 0.061 92
75 42 -0.407 0.055 118
85 43 -0.243 0.044 193

5 	 60 44 0,024 0.165 12
61 45 0.140 0.229 5
62 46 0.217 0.217 6
63 47 0.454 0.178 14
64 48 0.457 0.183 13
65 49 0.210 0.155 32
66 50 0.219 0.162 27
67 51 0,267 0.168 24
68 52 -0,008 0.203 9
69 53 -0.129 0.212 7
70 54 -0.043 0.226 5
71 55 0,017 0.191 9
72 56 -0.165 0.205 9
73 57 -0.351 0,184 10
74 58 0.276 0.232 9
75 59 -0,323 0,220 8
76 60 -0.281 0,152 23
77 61 -0.185 0,139 34
78 62 -0.328 0.133 61
79 63 -0.294 0.135 47
80 64 -0.252 0.133 34
81 65 -0.259 0.138 34
82 66 -0,075 0.136 39
83 67 0.018 0.148 25
84 68 0.240 0.134 41
85 69 0.189 0.135 45
86 70 -0.248 0.131 60
87 71 -0.048 0.133 45
88 72 -0.267 0.143 28
89 73 -0.163 0.161 18
90 74 -0.032 0.170 15
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Table 9. Standardized catch rate series from a multiplicative
analysis of catch rate data using effort measured in hours
fished.

PREDICTED CATCH RATE

LN TRANSFORM RETRAHSFORMED
YEAR MEAN S,E, MEAN S,E, CATCH EFFORT

1959 0.6422 0.0171 2.084 0.271 186837 89637
1960 0.6662 0.0281 2.123 0.353 129773 61118
1961 0.7826 0.0583 2.350 0.560 55455 23601
1962 0.8589 0.0443 2.554 0.532 19657 7697
1963 1.0964 0.0243 3.271 0.507 23644 7228
1964 1.0988 0.0262 3.275 0.527 50154 15312
1965 0.8525 0.0163 2.573 0.327 40425 15709
1966 0.8608 040193 2.591 0.359 32730 12634
1967 0.9094 0.0212 2.717 0.394 26162 9628
1968 0.6342 0.0340 2.050 0.375 18881 9208
1969 0.5131 0.0408 1.810 0.362 19883 10982
1970 0.5994 0.0488 1.966 0.429 16970 8633
1971 0.6592 0.0313 2.105 0.370 19306 9171
1972 0.4776 0.0336 1.753 0.319 20033 11425
1973 0.2910 0.0253 1.461 0.231 38965 26668
1974 0.9182 0.0462 2.707 0,576 30145 11136
1975 0.3188 0.0400 1.491 0.296 25559 17140
1976 0.3616 0.0148 1.576 0.191 25965 16472
1977 0.4571 0.0113 1.737 0.184 17539 10096
1978 0.3143 0,0084 1.508 0.138 29146 19324
1979 0.3486 0.0086 1.561 0.144 30730 19689
1980 0.3903 0.0105 1.626 0.167 14519 8932
1981 0.3828 0.0094 1.614 0.156 17642 10928
1982 0,5670 0.0086 1.942 0.179 17983 9262
1983 0.6606 0.0118 2.129 0.231 15311 7193
1984 0.8817 0,0085 2.660 0.245 23689 8906
1985 0.8315 0.0075 2.531 0.219 29225 11547
1986 0.3940 0.0066 1.635 0.133 27019 16528
1987 0.5944 0.0077 1.997 0.175 18511 9272
1988 0.3753 0.0104 1.602 0.163 6942 4335
1989 0.4792 0.0153 1.772 0.219 3167 1787
1990 0.6101 0.0179 2.018 0.269 2298 1139
AVERAGE C.V, FOR THE RETRANSFORMED MEAN; 0.141
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Male Div. 2J

Female 	 — — — • Can (N) OTB Oct
357 m
n=466(1) 

Div. 2J
i Can (N) OTB Nov

394 m
• , 	 s_---' n=286(1)

• 	 Div. 3K
• Can (N) OTB Jan
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n=373(1) I'

Ii 	 II 	 lilt till 	 Ill 	 11 	 1111111

Div. 3K
— . Can (N) OTB April

• 	 ^• 	 • 348m
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Div. 3K
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• Div. 3K ti
• Can (N) OTB June
503m
n=370(1)
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Figure Iq: Commercial length frequencies from Div. 2J3K in 1990 (port sampling).
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• Male 	 i — % 	 Div. 3K
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Female - - - - 	 ^♦ 	 336m

	

♦♦ r 	,	 n=399(1)
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Figurelb: Commercial length frequencies from Div. 2J3K in 1990 (observer sampling).
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2J

OTB/Q1/CAN(N)/OCT - 26
NOV - 48

3K

OTB/Q1/CAN(N)/JAN - 8
MAR - 160

OTB/Q2/CAN(N)/APR - 271
MAY - 392

OTB/Q3/CAN(N)/JUL - 61
OTB/Q3/JPN 	 /SEP - 106

OTB/Q4/JPN 	 /OCT - 129

OTB/Q4 - 157
	

LF2J - 194

OTB/Q1 - 218
LF2J3K - 2298

OTB/Q2 - 956
	

LF3K - 2104

OTB/Q3 - 362

OTB/Q4 - 524

Legend: OTB = bottom otter trawl
Q = quarter of year

JPN = Japan
Can(N) = Newfoundland

Fig. Z. Commercial frequencies available and the process of combining these
with appropriate weightings to derive the estimated numbers of redfish caught
at age in NAFO Subarea 2 and Div. 3K in 1990.



25

2.3+

1.6+
i x

*
1 x 	 x 	 * 	 x

z 	 x 	 *
0,9+ x 	 x 	 x 	 * 	 * 	 z 	 *

R 	 I * 	 at 	 x 	 x 	 ax** 	 x 	 x
E 	 I * tat 	 x 	 at 	 x 	 **x 	 * 	 * 	 At 	 *x 	 *
S 	 I tat
I 	 I it

* 	 x 	 kkx*xxxxx* 	 xxxxk*xxx 	 At 	 x
At k 	 x**x 	 z* 	 *xxz*****zxkx*xx* 	 z*x 	 x 	 x

I^ 	 0.2+ * 	 x x 	 xxxx 	 xxxxxxxxxx*kzzzz***z 	 tat 	 tat
U 	 t x x* 	 x 	 xz 	 k***zxxk*kkxxkx*zzz*z 	 z 	 x*
A 	 I xx xxk 	 tat 	 xxxzxxxk*x*xzx*xzzzxxxxx**x 	 x
L 	 ( k 	 x tat 	 k** 	 ** 	 ***xx*kx***kk*x*x**xxkxkk 	 kx
S 	 I * x****x* 	 k**kxkx* 	 *aka 	 k**** 	 *k 	 x

-0,5+ x 	 zx 	 xz 	 **z* 	 *z**xk* 	 **z 	 x** 	 x 	 z
I * tat 	 tat 	 x 	 * 	 tat 	 z

* 	 xk 	 xxx* 	 *****z 	 ** 	 x 	 x 
at 	 tat 	 tat 	 * 	 * 	 *

tat 	 **
-1.2+ * z

I x 	 * 	 z
it

- 1.9+ z
/+---------+---------+---------+---------+---------+---------+-----

- 1.3 -0.8 -0.3 	 0.2 	 0.7 	 1.2 	 1.7
PREDICTED LH CATCH RATE

4.25+

*
E 	 3.00+
x 	 I 	 at
P 	 ! at
E 	 ! 	 x***
C 	 t 	 *k*
T 	 1.75+ 	 k**
E 	 1 	 at
I' 	 I 	 x**
	I	 at

H 	 f at
0 	0,50+	 at
R	 I 	 x**
14 	 f 	 at
A 	 I 	 ***
L 	 _ 	 I 	 at

	

0.75+ 	 x**
V 	 I 	 at
A 	 1 	 *xx
L 	 I 	 xk*x
U 	 1 	 At
E	 —2,00+ 	 at
	I	 *k*

at x
At

-3.25+z
/+---------+---------+---------+---------+---------+---------+-----

- 1.9 	 -1.2-0.5 	 0.2 	 0.9 	 1.6 	 2.3
RESIDUALS

Fig. 3. Residual plots from a multiplicative analysis of catch rate
data with effort measured in hours fished.
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Fig. 5 : Stratified mean numbers and weight per standard tow in Div. 2J and 3K
derived from using a multiplicative analysis to fill in mean values
in certain years in which various strata were not covered by the survey
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Figure 6. 	 Redfish length frequencies and corresponding age
distribution from stratified random research surveys
in Div. 2J3K for the years 1977-1981.
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Figure 7. 	 Redfish length frequencies and corresponding age
distribution from stratified random research surveys
in Div. 2J3K for the years 1982-1986.
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Figure 8. 	 Redfish length frequencies and corresponding age
distribution from stratified random research surveys
in Div. 2J3K for the years 1987-1990.
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Figure 9. 	 Redfish length frequencies and corresponding age
distribution from stratified random research surveys
in Div. 2J3K for the years 1977-1981.
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Figure 10. Redfish length frequencies and corresponding age
distribution from stratified random research surveys
in Div. 2J3K for the years 1982-1986.
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Figure 11. Redfish length frequencies and corresponding age
distribution from stratified random research surveys
in Div. 2J3K for the years 1987-1990.
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