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Totals:
2+
4+
6+
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12+

Upper
Biomass
Lower

No. sets

33 out of 23 strata not

| Survey-Year
hlc 323932 *‘, s W 3Py W ’ 3
Sep.-Nov. 1981  Oct.-Dec. 1982 Oct.-Nov. 1983 Jul.-Sep.1984

16.6 2.6 0.0 0.0
22.1 33.6 2.0 0.0
160.0 106.3 22.8 2.4
239.8 374.3 89.2 27.7
428.4 | 686.2 474.7 175.7
598.8 1235.2 1024.5 617.6
1621.7 1550.2 1732.6 1683.8
1400.5 1526.3 1535.7 1943.7
1176.0 829.3 784.2 1155.5
1059.9 452.6 436.2 772.3
429.1 228.6 187.2 306.6

311.2 100.5 140.2 178.0
119.4 36.3 83.2 84.6
32.9 13.4 12.8 40.4
9.2 14.7 14.9 26.4
2.2 5.8 6.9 10.6
2.4 2.0 2.9

0.3
7611.1 7196.1 6549.1 7028.2
7429.0 | 7056.2 6524.3 7025.8
6760.8 5995.7 5960.4 6822.4
4540.3 3210.3 3203.3 4521.0
474.8 173.5 260.0 342.9
377.7 246.9 311.8 333.1
271.3 204.0 248.4 294.5
164.9 161.1 184.9 255.9
95 107 116 170
surveyed in 1983.
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Table 21. Mean numbers and weights (kg) caught per tow (with upper and lower
95% confidence 1imits) from research vessel surveys (fall) in NAFO Division 3L.
Estimates in each year are for the same strata.?

Numbers : : Weights
Year Upper Mean Lower Upper Mean Lower
1981 (395.5) 306.2 (216.9) (151.9) 109.1 (66.3)
1982 (355.7) 289.2 (222.6) (99.3) 82.0 (64.8)
1983 (349.6) 280.4 (211.2) (133.6) 106.4 (79.2)
1984 (321.8) 282.5 (243.2) (134.0) 118.4  (102.9)

33 out of 23 strata not surveyed in 1983.

Table 22. American plaice population numbers (x107%) estimated from research
vessel surveys (fall) in NAFO Division 3L. Value for the trips by the

A. T. Cameron were adjusted by the appropriate conversion factors to make
these estimates comparable with those from the W. Templeman surveys.

Survey-year
ATC 323, 324, 325 ATC 333, 334 WT 7, 8, 9 WT 16, 17, 18
Age  Sept.-Nov., 1981  Oct.-Dec., 1982 Oct.-Nov., 1983 July-Sept., 1984

1 8.3 1.3 0.0 .0
2 11.0 16.8 2.0 0.0
3 80.0 53.1 22.8 2.4
4 119.9 187.1 89.2 27.7
5 214.2 343.0 474.7 175.7
6 431.1 771.0 1,024.5 617.6
7 1,682.7 1,370.6 1,732.6 1,683.8
8 1,567.7 1,826.6 1,535.7 1,943.7
9 1,333.3 1,067.9 784.2 1,155.5
10 1,303.1 588.5 436.2 772.3
11 557.8 297.2 187.2 306.6
12 404.5 130.6 140.2 178.0
13 155.1 47.3 83.2 84.6
14 42.7 17.5 12.8 40.4
15 11.9 19.1 14.9 26.4
16 2.8 7.6 6.9 10.6
17 3.2 2.0 2.9
18 0.4
Totals
2+ 7,917.8 6,747.5 6,549.1 7,028.2
4+ 7,826.8 6,677.6 6,524.3 . 7,025.8
6+ 7,492.7 . 6,147.5 5,960.4 . 6,822.4
8+ 5,378.9 4,005.9 3,203.3 4,521.0
12+ .617.0 225.7 26 342.9

Table 23. Results of .cohort analysis calibration for Divisions 3LN American plaice.

F
Regression Parameter .20 .225 .25 .275 T .30 .325 .35 .40
Avg. midyear r 0.894 0.900 0.899 0.893 0.875
exploitable biomass int. -23.8 - -23.8 -23.8 -23.8 -23.7
vs CPUE, 1965-84 slope 239.6 236.9 234.5 232.6 229.3
, 84 resid. +19.9 +9.9 +4.8 -1.2 -19.2
83 resid. +20.3  +11.8 +1.0 -6.7  -11.1

r 0.630 0.623 0.613 0.603 0.593

Actual midyear int. -6.3 -5.5 -4.8 -4.3 -3.8
exploitable biomass slope 221.4 216.8 213.1 210.2 207.7
vs CPUE, 1965-84 84 resid. +30.2 +13.7 +0.6 -10.2 -19.2
83 resid. -19.3 -27.0 -33.2 -38.2 -42.4
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INTRODUCTION

Tac regulation

The first TAC for this stock was imposed in 1973, at a level of 60,000 t {Table 1}.
Since then, the TAC has beer set at levels between 47,000 and 60,000 t, with the 1985 TAC
equal to 49,000 t (Fig. 1}.

Catch trends

This stock has been exploited since the late 1940's-early 1950's. The nominal catch
reached a high of 94,000 t in 1967, 35,000 t of which were taken by U.S5.5.R. vessels
{Table 1}. Since 1976, the fishery has been conducted almost exclusively by {anadian vessels,
and catches have averaged over 45,000 t during this period. The lower catches taken in 1983
and 1984 are attributable to ‘a reduction in fishing effort, caused by financial and labor
problems in the industry.

The fishery is conducted mainly by stern otter trawlers, mostly TC5. Inshore catches in
Div. 3L in recent years have been between 2,500 and 4,500 t. The fishery is carried out
mainly in Div. 3L, with Div. 3@ being of minor importance in recent years {Table 2). The
fishery is usually conducted on a lZ-month basis, with peak catches often occurring in the
May-July period (Table 3).

Catch/Effort

Catch rates from Can{N} TC4 and 5 otter trawlers declined steadily from about 0.9 t/hr in
the early-mid 1960's to about 0.4 t/hr in the mid 1970's (Table 4 Fig. 2). Catch rates have
jncreased since then and have been between 0.56 and 0.65 t/hr since 1980. The total directed
catch, defined as the sum of trawl catches in which plaice is the predominant species, ranged
from 31,000 to 36,000 t in the period 1976-82, but declined to less than 18,500 t in both 1983
and 1984. The decline in the total calculated effort for this stock in 1983 and 1984 can be
seen in Table 4. '

STOCK ASSESSMENT

As has been the case in recent years, only the portion of the stock in Div. 3LN was
assessed. Because of lower commercial sampling levels in Div. 3@ in earlier years, a
comparable assessment of this portion of the stock is not possible. Past practice has been to
add an amount for Div. 38, usually equal to recent average catches, to the projected catch
estimate for Div. 3LN to produce a TAC for the total stock area.

. i H ] i

Sam21ing

The length freguency and otolith samples used to calculate numbers and weights at age
from the commercial fishery in 1984 are presented in Table 5.




Numbers caught at age \

These were determined in the usual manner by applying quarterly age-length keys (sexes
separate) to monthly length frequencies for each NAFO Division. Total catch at age was then
obtained by combining male and female numbers at age for Div. 3LN. Table 6 contains the catch
at age and associated statistics for 1984. Table 7 contains the catch at age for the period
1960-84 and Table 8 gives the corresponding proportions at age. The 1960-64 data were not
used in the cohort analysis calibration because the sampling level during this per1od was
considerably lower than that of subsequent years {Pitt and Brodie 1981).

It can be seen from Table 7 that the catch at ages 6-8 has declined noticeatily from 1979
to 1984. In fact, the proportions at these ages in 1984 are historic lows (Table 8).
Although there are no discarding estimates available by age for 1983 or 1984, Stevenson (1980,
1981, 1982, 1983) noted a signifiacnt increase in the discard rate of plaice age 6-10 from
1980 to 1982. 1t is suspected that these high discarding levels may have continued into 1984.
Because estimates of discarding are available only for a relatively short time period, the
catch at age in Table 7 does not include discards, and, as such, represents only the numbers
landed, rather than the numbers actually caught.

Weights at age

These were determined for the 1984 catch in the usual manner by applying a length-weight
equation (log weight = 3.3247 log length -5.553) to monthly average lengths data age. The
average weights, presented in Table 6, were cbtained by taking the mean of the monthly average
weights at age, weighted by the numbers caught at age each month. The weights at ages 6-11
are lower in 1984 than 1983, although they are close to the weights at these ages observed in
the 1979-82 period (Table 9). The weights at ages 12-18 are higher than those observed in
recent years. Table 10 contains the calculated catch biomass (numbers x weights at age) and
these values compare favorably in most years with the nominal catch in Div. 3LN (Table 2).

Natural Mortality

The value of 0.2, used in recent assessments, was retained.

Research vessel siurvey data

There areé essentially two séries of research vessel data pertaining to this stock:
a) stratified random surveys conducted from 1971 to 1984, in the spring, in Div. 3LN{, and .
b) stratified random surveys conducted from 1981 to 1984, in the fall, inm Div. 3L.

Results from the spring series, in the form of average weight per 30 minute tow per
stratum, are shown in Tables 12, 13, and 14, for Div. 3L, 3N, and 3¢ respectively. The
following points are important when considering these data;

A. For Div. 3LNO combined:

1) The 1971-82 surveys were conducted by the research vessel A.T. Cameron,
2) There was no survey in any of the 3 NAFO Divisions in the spring of 1983.
3)  The 1984 survey was conducted by the R. V. Alfred Needler.

B. For Div. 3L:
1)  Survey coverage was extremely poor in 1973 and 1984,
C. For Div. 3N:

1)  Survey coverage was extremely poor in 1976,
2) In 1975 and 1981, at least one stratum with a normally high abundance of plaice was not
surveyed.

0. For Div. 3¢:

1)  There were no surveys in 1971, 1972, and 1974,
2) ' Survey coverage was extremely poor in 1981.
3) There are few strata which were covered in each of the surveys.

In attempting to derive a series which would be comparable across most years, the results
from strata indicated by an asterisk in Tables 12 and 13 and Fig. 3 were analysed. These
strata are ones which historically had high plaice abundance and were common to almost all
surveys. For Div. 3L, these strata consistently contain about 65% of the total estimated
plaice biomass in the Division while those inm Div. 3N usually contain between 65 and 80% of
the estimated biomass.

Tables 15 and 16 contain the estimated population numbers at age from the selected strata
in Div. 3L and 3N respectively. The estimates for Div., 3L declined slightly between 1977 and
1982, but there are no data for 1983 and 1984 to show if this trend continued. The estimates
for Div. 3N selected strata tend to fluctuate more between years, with the 1984 value being
above the historic average. However, because the survey coverage was incomplete for the stock
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.area in 1984, no effort was made. to convert the earlier survey data from the A.T. Cameron to

make it comparable with the 1984 data from the Alfred Needler. Tables 17 and 18 show the mean
numbers and weights per tow respectively, along with the 05% confidence intervals, for plaice
in the selected strata in Div. 3L and 3N.

Results from the fall series, in the form of average weight per 30 minute tow per

stratum, are shown in Table 19. The following points should be noted when considering these
data: :

1) The first 2 surveys were conducted by the A.T. Cameron and the last 2 by the
Wilfred Tempieman. .

2) The first 3 surveys were primarily in October-November and the Tast one was primarily
in August.

3) Survey coverage was reasonably good. However one stratum of some importance was
omitted in 1983, .

To derive a serfes in which yearly estimates were comparable, the following steps were
taken: ¥

1)  Strata commoen to most of the surveys were selected. These are indicated in Table 19.
Data from these selected strata can be seen in Table 20 as population at age and biomass
estimates and in Table 21 as mean numbers and weights per tow. It can be seen by
comparing the biomass estimates in Table 19 with those in Table 20 that the selected
strata encompass virtually all of the estimated plaice biomass in Div. 3L.

2) Length frequencies of plaice caught in the A.T. Cameron surveys were adjusted to make
them comparable with those from the Wilfred Témpleman. Gavaris and Brodie (1984)
indicated that the number of plaice < 28 cm in Tength caught by the A.T. Cameron should
be miltiplied by 0.5 to make the numbers comparable to catches by the Wilfred Templeman.
Similarly, the number of plaice > 28 cm in length caught by the A.T. Cameron should be

multiplied by 1.3. The results of these conversions can be seen by comparing Tables 20
and 22. .

The resulting series {Table 22} shows 1ittle fluctuation between 1981 and 1984. The
decline in numbers from 1981 to 1983 was followed by an increase in 1984, [t should be
noted that these estimates are for Div. 3L only and are not directly comparable with
those from the spring surveys because different combinations. of strata are examined.

Partial recruitment (PR}

The significant reduction in the catch at ages 6-9 in 1984 (Tables 7 and 8) suggested a
change in the partial recruitment pattern. This was substantiated by examining the 1984
rasearch vessel survey catch at age for Div. 3L (Table 22}, which showed these year-classes to
be well represented in the population. The change in the PR pattern at these ages could be
attributed either to avoidance or, most likely, discarding.

Because no estimates of discarding exist for the 1984 catch at age, it was felt that the
research vessel surveys could be used to indicate the proportions of numbers at age in the
population in 1984, Therefore, the 1984 surveys in the summer in Div. 3L and in the spring in
Div. 3N were combined in an attempt to derive the PR pattern. PR vectors for Div. 3L and
Div. 3N were calculated by dividing the percent at age in the commercial catch from each
division by the percent at age in the research catch from each division and normalizing at
age 12 for Div. 3N and age 13 for Div. 3L. The average of these two vectors, weighted by the
numbers caught at age in each division, was calculated as the PR for Div. 3LN (Table 11},

Previous attempts to calculate PR in this manner have not been successful for this stock.
However, with the suspected increase in discarding, it was felt that methods used to catculate
PR in the past, which involved averaging fishing mortalities over recent years, would not be
as reliable. Even so, a comparison of various PR vectors (Table 11) reveals that PRIT,. which
was calculated by the same method as the PR used in the 1984 assessment {Brodfe and Pitt
1984}, gives results at ages 6-10 similar to the PR calculated for this assessment (PRB5).
However, it was felt that the values at ages 11 and 12 in PRIT {particularly 11}, were
unrealistically low, given the catch at age in 1984, It should also be noted from Table 11
that the PR used for projections in the last two assessments (PRPROJ)} has significantly higher
values at ages 6-10 than the PR vectors calculated in 1984 and 1985.

Terminal fishing mortality (F7)} in 1984

Several methods were used in attempting to calibrate the cohort amalysis for this stock.
Of the two relationships employed in the 1984 assessment (average midyear exploitable biomass
vs CPUE, and midyear 8+ population numbers vs abundance from spring research vessel surveys),
only the former was used in 1985, as the survey serfes is not complete for 1983 and 1984.
Additionally, true midyear exploitable biomass vs CPUE was used in this assessment for
calibration. A summary of the calibration results with these two relationships, over a range
of terminal F values, is given in Table 23. A description of the methods follows:



1) Average midyear exploitable biomass vs CPUE, 1965-84. These biomass values were
calculated by applying average (1960-84) se1ect1vity coefficients at age to midyear
population biomass estimates from cohort analysis. The CPUE values are ‘those shown in
Table 4. - The correlation coefficient (r} reaches a maximum of 0.9 at Fy = 0.3, and the
sum of the 1983 and 1984 residuals is minimized at a value of Fy between 0.325 and 0.350.
The plot of this relationship at Fy = 0.325 is shown, for 111us{rat1ve purposes, in
Fig. '

2) True midyear exploitable biomass vs CPUE, 1965-84. These biomass values were calculated
from individual yearly selectivity coefficients at age. The CPUE values are the same as
those used in the previous relationship. Although these regressions were significant at

= 0.05, r ranged from only 0.593 at Fy = 0.3 to Q.630 at Fy = 0.2. The 1983 point was
below the regression 1ine over this range of Fy values, but the 1984 residual was
E}nimgzed at Fp = 0.25. The piot of the re]at1onship at this level of F; is shown in

g

As was the case in the 1984 assessment, the relationships of population biomass from
cohort vs CPUE and weighted fishing mortality vs fishing effort were examined but were
considered inappropriate for calibration of the cohort analysis. Given the fit of average
exploitable biomass vs CPUE compared to true exploitable biomass vs CPUE, it was decided to
put more faith in the former re1atfonsh1p With the former series indicating Fy in the range
0.30 to 0.35 and the latter series pointing to Fr of 0.25 or Tess, it was decided to select
0.30 as the appropriate level of terminal fishing mortality in 1984. Results of cohort
analysis at this level of Fr are shown in Table 24,
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Table 1.
1960-84 and TAC's

Nominal catches (t) of American plaice for NAFO Divisions 3LN@,

from 1973 to 1985.

Year Canada France Poland USSR Other Total TAC
1960 21,352 2,106 - 569 20. 24,047 -
1961 14,903 1,473 286 1,248 3 17,913 -
1962 15,217 973 in 1,841 4 18,206 -
1963 24,591 93 558 12 1132 - 25,446 -
1964 35,474 1,582 539 680 292 38,567 -
1965 45,365 2,056 977 4,544 319 53,261 -
1966 51,225 1,246 860 11,484 196 65,011 -
1967 54,190 1,326 3,234 35,139 - 524, 94,413 -
1968 48,674 406 203 23,751 133 73,167 -
1969 64,815 43 34 14,493 52 79,437 -
1970 54,929 389 40 10,232 1,055 66,645 -
1971 49,394 323 370 17,173 628 67,888 -
1972 41,605 322 2,515 14,164 755 59,361 -
1973 38,586 310 1,116 12,516 315 52,843 60,000
1974 35,101 418 615 10,074 89 46,297 60,000
1975 34,015 442 537 7,682 545 43,221 - 60,000
1976 47,806 305 5 3,280 429 51,825 47,000
1977 42,579 31 - 1,023 348 43,981 47,000
1978 48,634 168 - 1,048 178 50,028 47,000
1979 47,131 113 - 1,190 135 48,569 47,000
1980 48,296 183 - 336 211 49,086 47,000
1981 48,177 210 - 847 924 50,158 55,000
1982 49,620 133 - 67 517 50,337 55,000
1983 35,907 4] - 170 1,561 37,679 55,000
19843 33,727 170 - 52 39 33,988 55,000
1985 : ’ 49,000
3provisional
Table 2. Breakdown of plaice nominal catches (t) in Divisions 3LN@ by
Division, for the years 1960-84.
Year Division 3L Division 3N Division 3@ Total
1960 ‘19,397 3,912 738 24,047
1951 13,398 3,458 1,017 17,913
1962 13,584 3,923 699 18,206
1963 16,512 7,465 1,469 25,446
1964 21,391 14,587 2,589 38,567
1965 25,034 26,270 1,957 53,261
1966 18,572 34,698 11,741 65,011
1967 38,515 24,364 31,534 94,413
1968 39,126 20,038 14,003 73,167
1969 52,880 14,442 12,115 79,437
1970 39,347 21,032 6,266 66,645
1971 37,851 22,873 7,164 67,888
1972 33,330 17,387 8,644 59,361
1973 20,103 20,883 11,857 52,843
1974 16,610 21,126 8,561 46,297
1975 15,171 21,308 6,742 43,221
1976 25,122 18,623 8,080 51,825
1977 23,763 16,543 3,675 43,981
1978 30,145 13,443 6,440 50,028
1979 28,708 14,712 5,149 48,569
. 1980 31,717 15,119 2,250 49,086
1981 37,269 10,628 2,261 5G,158
1982 32,761 12,457 5,119 50,337
19833 22,964 10,342 4,373 37,679
19842 19,554 11,056 3,378 23,988

3provisional
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Table 3. Breakdown of plaice nominal catches (t) by Division and month, for

the years 1977-84.

3L
1977 . 1978. 1979 1980 1981 1982 19832 19842
Jan. 34 247 2,003 2 135 23 529 1,332
Feb. 1,140 143 543 656 50 317 166 363
Mar-. 175 123 1,475 1,056 2,414 578 151 2,702
Apr. 279 389 1,576 565 5,590 1,627 1,540  2.133
May 2,986 3,309 4,110 7,391 8,986  5.228  4.535  2.904
June 3,899 5,974  4.359  8.632  6.887  5.296  4.207  3.646
July 3,418 5,775 5,321 2,934 3,104  6.106 2.895  3.930
Aug. 3,314 4,990 4,080 1,784 2,759 3,142 - 1.843  1.671
Sept. 2,465  3.269  2.289 679 2,373 2,948 2.270 397
Oct. 2,128 2,149 1,146 3,094 1.872 2.765  2.087 128
Nov. 2,317 1,212 1,117 1,540 2,251  2.877  1.447 193 -
Dec. 1,608  2.565 680  3.382 848 1,854  1.294 155
nK . - - - - - - - -
Total = 23,763 30,145 28,708 31,717 37,269 32,761 22,964 19,554
3N
Jan. 4 798 510 28 482 16 314 498
Feb. 798 268 350 376 105 6 259 146
Mar. 338 469 135 519 154 42 248 293
Apr-. 200 525 668 15 406 77 418 1,141
May 1,246 502, . 773 526 880 398 800 1,299
June 2,416 1,593 1,363 1,836 1,227 641 749 2,182
July 2,431 1,832 1,947 1,574  2.563 2,681 1,445  2.665
Aug. 2,418 1,931 2,055 1.641  1.759  2.685 1,202 775
Sept. 1,659 . 1,196. 1,809 1,348 1,219 1,79 495 196
Oct. 1,668 2,013 1,259 3.386 1,055 3,132 1,545 380
Nov. 1,849 1,601  2.516 2,495 679 748 1,039 1,327
Dec. 1,516 1,116 1,327 1374 99 235  1.828 154
nK. - - z - - - - - -
Total 16,543 13,443 14,712 15,119 10,628 12,457 10,342 11,056
34
Jan. 1 274 274 4 188 - 767 98
Feb. 359 434 93 17 72 107 147 1,091
Mar. 120 216 189 477 214 548 397 527
Apr. 118 452 260 23 98 49 452 97 -
May 1 . 1,223 221 91 64 2,071 687 268
June 516 450 339 288 200 1,317 597 195
July 494 288 341 95 352 63 263 394
Aug. 546 303 270 29 82 123 124 19
© Sept. 372 322 340 66 204 158 296 293
Oct. 331 879 437 335 281 219 234 269
Nov. 378 955 1,564 283 354 258 338 108
Dec. 99 644 821 542 152 . 206 71 19
.n. - - - - - - - -
Total 3,675 6,440 5,149 2,250 2,261 5,119 4,373 3,378

dprovisional

™~

N
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Tab1e 4. Catch and effort data for American plaice for NAFQ Divisions 3L and
3N. Directed catch (Column 2} refers to catch directed for plaice by Canada
(N) otler trawls tonnage class 4 and 5. '

. Total
Directed , Total effort
catch : < CPUE catch . (hours

Year ~ (tons} {(tons/hr) (tons) calculated)
1960 12,502 1.067 23,309 - 21,849
1961 9,301 0.942 16,89 17,928
1962 11,777 0.789 17,507 22,187
1963. - 17,503 : . 0.914 23,977 26,232
1964 19,359 0.954 35,978 37,729
1965 18,082 G.905 51,304 56,690
1866 29,536 , . 0.876 53,270 60,811
1967 . 34,416 0.818 62,879 76,869
1968 31,344 0.629 59,164 94,060
1969 39,251 . 0.548 67,322 122,850
1970 24,020 0.516 60,379 117,014
1971 . 24,439 0.479 60,724 126,772
1972 23,137 0.481 50,717 105,441
1973 - 20,027 o 0.517 © 40,986 79,277
1974 20,957 0.434 37,736 86,949
1975 27,111 ‘ 0.416 36,479 87,690
1976 35,710 : - 0.430 43,745 101,733
1977 . 32,117 0.406 40,306 99,276
1978 33,290 0.460 43,588 94,757
1979 30,763 0.495 43,420 87,717
1980 34,982 0.597 46,836 78,452
1981 34,199 0.570 47,897 84,030
1982 33,052 0.562 45,218 80,459
19838 18,215 ' 0.622 33,306 53,547
19843 16,608 0.647 30,610 47,311

Aprovisional
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Table 5. List of commercial sampling, by quarter and Division, available for
1984, for American plaice in Divisions 3LNO, prov1ded by the St. John's
Commerciﬂ] Sampling Section.

1

Quarter

Division 1. 2 3 4 Total
3L (offshore) Can(N) catch (t} 4,333 7,421 4,005 273 16,032
Samples 37 29 11 6 83
Measured 13,030 11,038 3,958 1,766 29,792
Otoliths 798 842 645 509 © 2,794
3L (inshore) Can{N) catch (t} 250 2,078 326 2,654
Samples 11 20 .3 34
Measured - 4,345 6,611 816 11,772
Otoliths - 569 906 206 1,681
3w Can(N) catch (t} 927 4,537 2,882 492 8,828
Samples 10 8 3 6 27
Measured 3,307 2,807 895 2,201 9,210
gtoliths 784 637 315 601 2,337
K1) an{N) catch {t) 1,711 536 294 113 2,654
Samples 13 1 - - 14
Measured 4,777 669 - - 5,102
Otoliths 844 i17 - - 939

Table 6. Average weights and lengths, and catch at age with associated

statistics for American plaice in Divisions 3LN in 1984.

AVERAGE

CATCH

AGE MEIGHT LEHGTH
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Table 11. Comparison of various partial recruitment vectors for
Divistons 3LN American plaice,

Age PR84 PR85 PRPROJ PRIT
6 .014 010 067 .006
7 .068 013 .194 .016
8 .130 .033 .305 .039
9 .240 .100 ) .369 .096
10 391 246 .502 : 222
11 .625 116 .668 .4742
12 .897 910 872 .790
13+ 1.000 1.000 1.000 1.000

PRB4 - used in cohort analysis in 1984 assessment.

PRBS -~ used in cohort analysis in Table 24.
PRPROJ - used for catch projections in the 1983 and 1984 assessments.
PRIT - calculated by iterating average 1981-84 F's in a preliminary cohort

analysis. Presented here for comparison with PR84, which was
talculated by the same method in 1984,

Apdjusted subsequently to 0.705. See Appendix.
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Table 14,

Mean welght (kg) ot Amerfcan plalce per tow, by stratum, from R. Y. surveys In Divislon 3@.

- 14 -

Numbers |n parenthesas

are the number gf successful 30 minute tows fn each stratum The stratifled mean welght per tow (kg/3¢ min.) and the blomass

astimates (tx10

1, siong with their approximate 95% confidence | (mlits are gfven at the bottom of the table.

Year = Trip
Y975 To7% . o6 1977 T978 1979 TIBU T8 TS Tysr
207 27
Depth : ATC 208 38 ATC 328
(fm) Stratun 209 ATC 233 ATC 245 ATC 263 ATC 277 ATC 291 ATC 303 ATC 319 329 AN 27
51-100 329 7.8(2) - N2 80.2{3)  16.5(5) A1.6(6) 45.8(2} 157.0{2) 54.9(6) 25.7(5)
31-50 330 47,6061 25,73 26.9(3) 101.1(3)  40.0(6) 78.4(7) 22.0(2) 54.6(4) 24, 2{7} 48.004)
51=50 N 2B.6(2) 6.4(2) 41,2(2) - 6.8B{2} 28.9(3) 28.3(2) - 24,0(4) 80.2(MN
51-100 33 - 23:6(2) 13.5(3) 10.3(3) 14.9(3) 12,.9{4) 1B.9(2} - 16,304 6.0(2}
101 =150 333 - . 5.7{2) 1.6(2) 4.3{ 2.3(0 5.542) 0.1¢2) - 1.314) 0.0{2}
151=200 334 - - 0.0(2) ¢.0l2y 0.0(3) G.6(3} 0.0(2) - 0.1{4) 0.0(2}
151-200 335 0.5(2) - 13.35(3}) - 7.1(2) 4.1(2) 1.5(3) - 0.7(2) 0.4(2)
¥01-150 336 4,B(3) 7.6(2) 30.9(2) 10.4(2) £.842) 8.1(4} 0.3(2) - 2:.5(2) 0.00(2)
51-100 337 16.3(3) 3.0(3) 16,3(2) 21,802y  30.5(2) 1.304) 6.5(1 - 22.3(%) 7.0(2)
31-50 338 38,8(5) 20,042) 62,713} 22.9{4} 7.6(5) i2.907) 30.2(%) - 13,2(5}) &0.1(5)
51-100 339 152.4(2)  47.2{2) - - 65.5(2) 262.4{3 - 96.5(2)  27.0(4) 160.0(2)
31=50 340 - 20.0(3) BE.2(6) 52.1(3) 9.8(2) 59,2(1) a5.8(2) 97.3t%) 35.5(6) 4%,5{(4)
31-50 3% 65.7(5) ~ 73.%{4) 56.3(4) 62.7(5) 16.5(5) 46.8{11) 76.31100 180.0(4) 46,3(9) 92.9(6)
31-50 To3s2 25.8(5) 70904} 81.1(4) 17.1(5) B.4(4) 17.9(6) 38.0(11) - 36.6(7) 27,047
3 -50 353 42.0(% 72,043 46.3(2) 42.4(3} 41.5(%) 36.0(5) 75.9(4) - 35.0(3 48.5(2)
51-100 354 49.0(3) - 32.4(3) 34,5(2) - 17.714) 101.B(3} 10.8(2) 34.8(2) 11.8¢(2)
104-150 355 0.512) 3.6(2) 7.3(2} - - 16.8(4) 8.5(2) 28.5(2)  14.0(2) 4.8(2)
151-200 56 0.9(2) - - - - 11.6(2) 4,8(2) 30.5(2) - 4.3(2)
201-360 ns - - - - - - - - - -
301-400 718 - - - - - - - - - -
201-300 719 - - - - - - - - - -
301-400 720 - - - - - - - - -, -
201-300 721 - - - - - - - - - -
301-400 722 - - - - - - - - - -
Uppar 54.0 54,7 88,9 57.8 25.4 56.3 58.8 182.0 38.9 56,3
Maan (Fsats) 41,2¢4%) 42.9(34) 52,2(4%) 47,4(39) 20,1(49) 45.4(84} 46,%(59) 115.1(21) 31.B(74) 48.0(56)
Lower 28,5 31.1 15.4 36.9 14.8 . 34.5 34.2 48.3 24.8 37.6
Upper 60.3 63.6 115.2 72.2 33.0 75.7 76.0 125.3 51.7 78.4
B{omass 4641 49,1 6.6 59,2 26.1 61.1 60.1 79,2 42.4 64.5
Lower 3.9 36.2 20.0 46.1 19.2 46.4 44.2 33.2 33.0 50.6

N
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Table 15 American platce popul atlon numbers (x1 0-3] estimated from reseerch vessel surveys fn NAFO Division 3L

(salacted stratal.

Yeor ~ Trip
TS 1972 TI7% T975 975 1977 197y T979 TS0 T98T 193277
3

Age 304 317 ATC 328
(years) ATC 187 ATG 199 ATC 222 ATC 233 ATC 246  ATC 262 ATC 276 ATC 290 ATC 30%  ATC 318 329
1 0.0 57.8 0.0 0.0 0.0 0.0 0.0 240.3 0.0 239.6 - 0.0
2 0.0 T2.3 Q.0 546.8 436.0 3551 574.3 531.0 786.0 45B8.9 134.0
3 1,957.9 3514 197.3  2,151.0 8,245.1 3,042,8 13,375.9 1,247.6 5,014.4 4,224,535 3,570.1
4 12,128.6 13,16B.8 4,375.9 3,376.6 15,6445 13,3929 19,820,8 17,009.6 9,654.2 4,572.1 12,946.5
] 49,026.1 27,599.0 6,777.0 8,997.8 16,611.4 43,4208.3 75,997.6 55,552.4 53,302.7 15,667.9 13,206.7
6 65,897.8 51,732.1 , 25, 736.9 24,8300 38,176.5 85,7766 80,647.6 B7,837.4 92,503,101 43,223.2 36,035.6
7 B4,752.0 54,566.8 30,945.7 39,750.3 54,403.9 143,571.4 103,411.2 89,021.1 95,642.,5 52,925.5 58,229.7
8 54,224,0 41,036,353 32,361.9 51,781.1 99,786.9 (37,116,0 101,961.5 104,585.9 118,323.1 69,074.0 89,308.9
9 59,060.1 ,23,830.3 28,902.3 39,241.6 76,831.2 83,797.7 69,4553 75,187.1 91,247.8 72,775.0 108,946.1
10 26,039,5 25,600,5 28,951.7 32,4555 64,863.3 78,6321 50,6948 637454 58,130.0 46,470.4 80,7800
1" 23,624.6 15,466.2 19,205.8 16,076.2 39,214,0 32,917.7 17,4498 32,670.3 25,811.8 25,591.1 47,137.3
12 22,0882 16,332.2 13,4207 11,5563 23,009.0 22,1775 12,1275 13,6757 16,490.8 10,226.5 20,72%.2
13 16,605.4 7,643.9 7,944.9 5,580.2 10,934.,7 9,176.3 5,387.2 5,015.1 8,534.2 4,582.8 11,1941
14 11,554.3  6,127.8  4,285.0 3,155.9 J,11%4 3,474.2  3,464.9 2,674.6  3,228.5 1,655.1 5,388.8
15 5,776.0 5,045.9 2,521.6 1,412.0 2,399.7  2,593.3 1,4368.2 1,682.8 1,8B1.) 1,287.2  1,710.8
16 4,002.2  3,454.5 895.9 1,180.8 1,112 1,476.0 128.2 7945 1,484,6 8%56.1 1,29%.2
17 2,260.8 1,153.5 142.7 316.3 817.3 690.7 393.4 338.0 4235.6 472.3 655.3
18 1,291.1 318.7 0.0 104. 4 258.3 440.1 85.2 0.3 220.8 67.6 59.5

19 22%.6 19.0 38.9 - 92.4 74.8 - 17.3 48.1 25.3 -

20 177.3 100.4 - - - - - - - - -

21 1n.e - - - - - - - - - -

22 88,6 - - - - - - - - - -
Unknown 366.8 - - T720.2 - - 79.5 59.2 1,820.2 142.3 101.8
Total 421,256.7 293,867.2 200,705.2 243,218.0 436,010.8 662,133.5 557,100.9 551,993.6 384,547.5 374,539.6 491,423.6
2+ 420,889,9 293,809.4 200,705,2 242,497.8 436,010.8 662,133.5 557,030.4 551,694.1 582,727.3 374,157.5 491,321.8
4+ 418,932,0 293,386.0 200,507.9 239,800.0 427,279.7 658,735.6 543,080.2 349,915.5 576,926.9 369,474.1 487,617.7
6+ 357,777.3 252,618.2 189,35%.0 227,425.6 395,023.8 601,914.4 447,261,8 477,353.5 513,970.0 349,234.1 461,464.5
a8+ 207,127.5 146,319.3 134,672.4 162,838.3 322,443.4 372,566.4 263,203.0 300,475,0 325 ,824.4 253,085.4 367,199.2
12+ 64,179.3 40,296.0 29,250.7 23,2839 41,7480 40,1029 23,6226 24,2863 32,3117 19,1749 41,0269

Table 16. Amerlcan plafce poputation numbers (x1 0~} astimated from ressarch vessel surveys In NAFO Divfsfon 3N

(selected strata).

Yeer ~ Trip
1377 ks 1375 XL 1975 1977 179 \EXE] T5E0 To8T To82 TIEF
. , 327
Age 208 304 318  ATC 328
{years) ATC 187 ATC 199 ATC 209 ATC 222 ATC 233 ATC 263 ATC 277 ATC 289 ATC 305 ATC 319 329 AN 27
1 0.0 50.6 0.0 0.0 0.0 0.0 21.2 51.2 0.0 232.9 35.3 Q.0
2 0.0 327.7 12.1 0.0 661.7 50.2 175.1 120.0 62,5 531.0 403.6 27.4
3 3,542.4 542.9 202,10 1,033.3 2,162.6 811.9  6,096.4 579.2 50%.1  3,610.2 1,062.2 147.8
4 3,726.2 2, 731.7 976.4 3,15%.9 50033 7,13%.% 11,9672 2647 1,931.5 6,106.9 3,61%0 556.7
5 3,706.9 3,696.8 4,730.9 4,683,5 2,954.0 11,644,7 20,754.2 9,621.7 4,780.2 4,346.1 3,084,7 1,993.2
6 2,073.8 5,03%4 5,394.0 7,219.1 1,998.1 15,312.7 15,6713 13,417.2 B,473.7 11,509.8 2,746.9 3,691.3
7 5,798.1 2,517.4 5,320.6 5,910.5 2,953.5 11,773.4 15,558.2 14,400,5 11,370.4 29,428.5 2,954.6 6,034.1
B 3,931.6 4,561,2 3,960.8 5,241, 2,206.7 10,207.5 9,452.4 14,2552 9,180.3 24,581.4 6,060,4 8,701.5
9 6,75%.0 6,255.4 2,692.4 3,302.1 §,413.6 8,947.8 5,988.4 B,627.1 7,744.9 17,807.8 6,882.1 11,209.2
10 6,749,5% B, 7057 4,076.0 3,426.6 922,8 5,78%.6 §,3B6.1 7,321.1 4,764.2 12,241.9 5,267.5 13,7928
1 6,146.4 5,801.8 4,893.9 2,409.6 832.4 4,513.2 3,987.6 3,263.4 2,620.3 9,624.9 3,405.5 6,362.8
12 4,583.7 4,334.6 3,385.1 1,536.7 470.3  2,811.0  2,737.4 1,731.9 1,969.9 3,438.9 2,163.1 4,010.9
13 2,186.0 2,788.8 2,421.7 1,517.8 508.5 1,640.2 1,606.9 681.8 910.9  1,907.3 611,  2,6%54.1
14 1,472.5 2,212.5 120.4 577.8 295.5 1,126.0 9B9.5 586.0 663.7 598.4 B51.7 1,506.6
15 975.9 T67.4 601.2 604.6 270.9 565 .6 858.3 558.1 443.7  1,224.3 491,5 1,256.4
16 984.8 566, 7 445,3 206.3 14341 364.5 208.5 2759.6 389.5 599.5 523.7 1,19%.9
17 381.9 122.2 51B.1 28.1 33.8 112.2 197.8 61.5 492.6 309.3 484,1 609.1
18 1816 1311 138.0 43,2 3.9 - 35.6 - 936 249.6 3.2 303.9
i9 338.4 122.2 17.4 3643 63,0 - 0.0 - 3.y - 23,7 96,2
20 141.9 173.8 B2.4 - - - 465.5 - 15.8 - - 23.9
21 0.0 - - - - - - - - - - -
22 72.6 - - - - - - - - - - -
Unknown 1,028.0 46.4 - 47.3 - - 47.3 - 40.9 84.4 - -
Totai 55,382.9 51,5Q8.3 40,688.9 41,242.4 23,510.7 B2 ,B05.6 102,785.9 78,199.2 56,440.4 124 433, 40,981.9 63,7597.8
2+ 54,354.9 51,411.3 40,6B88,9 41,195.1 23,510.7 82,0805.6 102,717.4 78,148.0 56,408.5 124,115.8 40,946,6 63,758
4+ 50,812,5 50,540.7 40,474.7 40,161.8 20,086.4 81,943.5 96,445.9 77,448.8 55,836.9 119,974.6 39,480.8 63,582.6
6+ 43,379.4 44,112.2 34,767.4 32,320.4 12,129.1 63,161.3 63,724,5 65,179.4 49,125.2 109,521.6 32,7831 61,4327
B+  35,507.5 36,541.4 24,052.7 18,990.8 7,177.5 36,075.6 32,495.0 37,361.7 29,281.1 6B,583.3 27,081.6 51,707.3
12+ B,429.6 4,611,0 1,802.0 6,619.5 6,680.5

11,924.9 11,219.3

1,894.0 4,971.4

6,327.3 5,466.1

11,641.0

—
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Table 17. Mean numbers per tow {with upper and lower 95% confidence 1imits)
from research vessel surveys (springl in NAFQ Div1s10ns L and M, Estimates
are for the same strata each year. .

- 3L 3N
Year Upper ‘Mean Lower ; Upper Mean .ower
1971 (441.8) 297.6 {153.4) (112.7} 67.8 (22.9)
1972 ‘ (418.1) 213.8 (9.6} (72.4) 62.3 (52.2)
19732 o ! (68.4) 49.0 {29.7)
1974 (177.0) 136.3 {95.6) (69.9) 49.5 (29.0)
19750 - (387.1)  228.1 (69.0} {123.1) 64.3 (5.4)
1976¢ (477.1) 325.3 {173.6)
1977 (609.2) 495.2 (381.1} {176.1} -99.8: {23.5)
1978 {515.3) 397.2 (279.1) (186.1) i23.8 (61.5)
1979 {494.4) 393.8 {293.1) (164.2) 94.0 (23.7)
1980 (582.9) 411.4 {239.8) (88.6) 68.0 (47.4)
19814 . {384,2)  291.7  {199.2) (257.5)  180.1  {102.8)
1982 {529,1} 365.7 (202.4}) (68.8) 52.3 {35.8)
19842,¢€ {98. 7} 71.2 (55.7)

NP

Table

1imits) for research vessel surveys (spring) in NAFO Divisions 3L and 3N,

Estim

aCoverage for 3L very poor.
bstrata 373, 378, 382, 383 {Div. 3N) omitted.
CCoverage for 3N very poor.

d5tratum 361 (Div. 3N) omitted.

eNo 1983 survey. 1984 survey by different vessel.

18. Mean weight caught {kg) per tow (with upper and lower 95% confidence

ates are for the same strata each year.

3t 3N

Year Upper Mean Lower Upper Mean Lower
1971 {196.0} 130.2 (64.4) {104.2) 58.5 {12.9})
1972 {127.9) 75.3 {22.6) {76.1) 58.2 (40.2)
19732 {54.9)  37.3 {19.6)
1974 {73.9) 53.1 {32.2) {39.7) 30.0 (20.4)
1975° (117.1) 69.8 (22.6) (31.6)  25.2  (18.9)
1976¢ (105.6) 89.9 {74.2)

1977 (145.8) 124.1 {102.3) {64.3) 47.0 {29.7)
1978 {120.1) 99,5 {78.9) . (63.4) 47.4 (31.4)
1979 {130.7) 106.5 {82.4) (73.3) 38.6 {3.9)
1980 {173.8) 122.0 (70.3) {44.7) 34.7 (24.8)
15814 {123.1) 95,7 (68.3) (127.3}  87.7 {48.2)
1982 {145.9) 111.7 (77.8) {43.2) 33.9 {24.7)
19842.¢ {80.0) 63.2 {46.4)

%overage for 3L very poor.
bstrata 373, 378, 382, 383 (Div. 3M) omitted.
CCoverage for 3N very poor.

d5tratum 361 (Div. 3N) omitted.

®No 1983 survey. 1984 survey by different vessel.
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Table 19. Mean we1?ht (kg) of American ?1a1ce per tow, by stratum, from R. V.
surveys {fall) in Divisfon 3L, Numbers in parentheses are the number of
successful 30 minute tows in each stratum. The stratified mean welght per tow
{kg/30 min.}, the biomass estimates {tx10-3), along with their approximate 95%
confidence 1imits, are given at the bottom of the table. Strata marked with a
plus sign were omftted From the calculations in Tables 20-22.

1981 1982 1983 1984
323 7 16
ATC 324 333 WT 8 WT 17
Stratum 325 ATC 334 9 18
326+ - - - 50,1(4
341 8.2(3 18.2(4) 121.3(4) 110.8(5
342 109.7!3; 44.8(3) 19.5?4 162.5(2
S e ¢
345 10.5{4} 17.4{5; 13.628 48.4(7
s g i e b
348 114.1(6 126.8{5‘ 112.3{111 201.4 11;
349 20.1(7 27.5(5 113.1(9) 81.7(14
350 8.3(6 4.3!2} 72.1 B} 128.9(12)
363 65.5(4 34.3(3 253.713 54.9(8)
164 254.2{9 114.7{11) 95.2(11) 254.6(10})
g e omoy oy e,
. . . 39.7(11
368 0.0(2 1.5 2* - 0.0(2
369 218.5(2 27.914 129.4(6 716.4(7
370 121.0(4 88.2(6 121.0(6 145.8(7}.
37 149.9{4 97.3(5 180.4(5 110.7(7
372 20.3(5 79.9(7 102.5(4 74.0(13)
384 63.2{3; 176.9{4) 105.0(3 210.8(6)
385 78.5(8 128.4(8) 107.1(5) 96.5(12})
386 121.823; 123.0(4 - 99.0(8
Ja8e 232 003 : 0012
389+ - 25.1{4 - 103.1(6
390 38.5(3) 87.8(4) 712.7 3} 89.5{3;
391+ - 37.0(2) 25.012 233.8(2
392+ - 5.1(2) 4.7{2) 10.552;
729+ - - - 3.3(2
730+ - - - 0.0{2%
+ - - - .
733+ - - - 0.0{4
734+ - - - 0.0(3
735+ - 2.3(2) - 0.0{31
736+ - - 0.0(2) -
Upper 150.3 94.9 140.4 122.2
Mean (#sets) 108.2(99) 78.6{120) 110.8(125) 108.4(208)
Lower 66.1 62.2 81.2 94,7
Upper 379.7 249.4 339.6 353.6
Biomass 273.3 206.4 268.0 313.8
Lower 166.9 163.4 196.4 273.9
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Appendix

After further analysis, it was decided to use PRIT (Table 11}, with a
modification at age 11, as the partial recruitment vector for the 1984 fishery.
The value at age 11 was adjusted to 0.705, this being the value which produced
a year-class at age 6 in 1979 which was approximately equal to the geometric
mean of the 1974-78 age 6 population numbers from cohort analysis.

The revised PR vector was then used in cohort analysis. The analysis was
calibrated using the methods discussed previously, with the exception that the
1983 and 1984 points were not used in calculating the regression lines {Table
1A). The best estimate of terminal F in 1984 was considered to be 0.30 and the
cohort anmalysis at this level of Fy is shown in Table 2A.

The parameters used for catch projections are shown in Table 3A and the
projections appear in Table 4A. The TAC recommended for the stock in 1986 is
55,000 t, 51,000 t from the projection for Div. 3LN plus 4,000 t {average
catch level) for Div. 30.

Table 1A. Results of cohort analysis calibration for Division 3LN American
plaice. Cohorts were run using revised PR vector.

Regression Parameter Fr
.250 275 .300 .325 .350
Avg. midyr. r .902 L9010 .898 .896
exploitable intercept -21.6 -22.5 -23.2 -23.9
biomass vs slope 231.7 232.4 232.9 233.4
CPUE, 1965-82 B4 res. . +28.2 +16.1 +5.7 -3.2
! : . 83.res. +27.5 +17.8  +9.4 2.2
True midyr. r .624 .623 .621
exploitable intercept -5.7 -5.9 -6.2
biomass vs slope - 217.9 217.9 217.9
CPUE, 1965-82 B4 res. -1.7 -13.6 -23.5

83 res -35.3 -41.4 -46.5
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. Table 3A. Parameters used for catch projections to 1986, Division 3LN plaice.

Population in 84 Catch in 84 Mean wt(kg) Partial Recruitment

.184

Age {000's) {000's) (82-84 avg.) {1960-78 Avg.)
6 237,1588 89 0.341 0.025
7 180,438 460 0.415 0.100
8 163,624 1,718 0.490 0.220
9 158,119 4,085 0.576 0.300

10 140,655 8,235 0.608 0.470
1 64,867 1,247 0.657 0.580
12 40,584 7,793 0.794 0.730
13 18,697 4,414 1.04 {13+)1.000
4 9,183 2,168 1.334
15 3,956 934 1.735
16 1,478 349 2.284
17 339 80 2.515
18 55 13 3.107
19 4 1 3

dGeometric mean, 1974-78 from cchort at Fy = 0.3,
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Table 4A. Results of catch projections for Div. 3LN plaice.

POPULATION HUMBERS

4GE | 1984 1985 . 1984

& | 237158 237000 237000

7 1 180438 194088 192845

§ | 163624 147315 155031

9 | 1S811% 132412 114235

10, | 140655 125769 100871

M0 6887 107728 91e%0

12 1 40584 42985 74434

131 1867 225 938

11 783 1130 fg7e0

15 1 vsé s570  7asd

¥ 1 4} B 3R

71 [y e 157

18 1 500 08 W

[C I nIm

g 1 1019157 1033956 1027120

741 781999 7995 790120

Bt | 401561 402848 597274

B+ 1 43793) 45354 w243
POPULATIOH DIOMASS [AYERALE}

k| 1984 1985 1985

& 1 728,35 73030.12  73014.78

71 783000 72194,95 7148242

B 1 720,22 &3893.21 46922.78

9 | 81451.59 86749.46 S7441.91

101 750504 45598.62 S2I31.Bd

111 J4955.33  59940.45  50806.43

12 | 260M.2 28379.71 5020291

13 | 1511445 22007.88  24500.28

o1 937,54 129674 1750871

15 1 SA00.EP  7791.43  10076,32

6 | 245681 442008  4517.08

17 1 “g71.06  1818.29  3091.40

18 1 134,45 - 51526 142659

9 .93 @Sl IS

44 1 484756,50 ATBAZ3.76 486781.02

7% | 391874,17 40539364 433264.2

B | 323443,23 330194,7 3aise1.81

91 25143301 2690347 274459.03

CATCH HUNMERS
AGE 1 1984 1983 1984
&1 89 1322 1403
71 As0 4291 4522
8 1 1718 7043 787
§ | 4085 8378
10 8235 12312 10993
1 11247 13057 1145
12 1 7793 d444 12098
13 1 4414 5219 4144
14 1 2158 2258 3518
1 1 934 110y 1522
16 1 M9 48 47
17 1 g 17 32
18 | 13 a4 120
i 7 28
6+ 1 41584 62357 4B4%Y
70 AN97 41235 4SNP
B¢ 1 41037 54944 62574
F+ 1 3931% 47879 34497

CATCH BIONASS

AGE | 1964 1983 1984

6 | kI ) S Y
7 191 1702 1878
8 | B4l AT 387
7?1 254 45 417
10 1 3010 7411
1| 7393 B33 772
{2 1 5185 Sil4 9502
13 1 4393 5431 419
t4 1 2891 011 4492
19 | 1620 1923 2640
t6 1 T 1091 1707
17 1 201 47 B1b
18 1 0 127 34
19 1 3 21
é+ | 3;!53 44000 51227
7+ 1 38121 43349 S074%
B+ | 31932 41747 48671
[T 3109‘ 30308 43013
FISHING MORTALITY
AGE | 19B4 1985 1984
& 10,000 0.004 0.007
7 ¥ 0,003 0,025 0.026
8 | 6,012 0.054 0,058
91 0,027 0.074 0.07%
10 1 0.087 0,114 0.123
11§ 0,210 0,143 0,152
A
14 | 9,300 0.247 0.242
15 1 0.30¢ 0.247 0.262
161 0,300 0.247 0,262
17 1 0,300 0,247 0.262
18 | 0,300 0,247 0,262
19 1 6,321 0,247 0.282
4+ & 0,047 0,071 0.07%
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