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Table 20. American plaice
vessel surveys	 (fall) in NA
same strata. 	 Biomass (t x
are included at the bottom

population numbers (x 10 -5 ) estimated from research
FO Division 3L. Estimates in each year are for the

10-3 ) estimates and their 95% confidence intervals
of the table.

ATC 323,324
Age	 Sep.-Nov. 1

Survey-Year 
,325	 ATC 333,334	 WT 7,8,9	 WT 16,17,18
81	 Oct.-Dec. 1982 Oct.-Nov. 1983 Jul.-Sep.1984

1	 16.6
2	 22.1
3	 160.0
4	 239.8
5	 428.4
6	 598.8
7	 1621.7
8	 1400.5
9	 1176.0

10	 1059.9
11	 429.1
12	 311.2
13	 119.4
14	 32.9
15	 9.2
16	 2.2
17
18

Totals:
2+	 7611.1
4+	 7429.0
6+	 6760.8
8+	 4540.3

12+	 474.8

Upper	 377.7
Biomass	 271.3
Lower	 164.9

No. sets	 95

	

2.6	 0.0	 0.0

	

33.6	 2.0	 0.0

	

106.3	 22.8	 2.4

	

374.3	 89.2	 27.7

	

686.2	 474.7	 175.7

	

1235.2	 1024.5	 617.6

	

1550.2	 1732.6	 1683.8

	

1526.3	 1535.7	 1943.7

	

829.3	 784.2	 1155.5

	

452.6	 436.2	 772.3

	

228.6	 187.2	 306.6

	

100.5	 140.2	 178.0

	

36.3	 83.2	 84.6

	

13.4	 12.8	 40.4

	

14.7	 14.9	 26.4

	

5.8	 6.9	 10.6

	

2.4	 2.0	 2.9
0.3

	

7196.1	 6549.1	 7028.2

	

7056.2	 6524.3	 7025.8

	

5995.7	 5960.4	 6822.4

	

3210.3	 3203.3	 4521.0

	

173.5	 260.0	 342.9

	

246.9	 311.8	 333.1

	

204.0	 248.4	 294.5

	

161.1	 184.9	 255.9

107	 116	 170

a 3 out of 23 strata not surveyed in 1983.
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Table 21. Mean numbers and weights (kg) caught per tow (with upper and lower
95% confidence limits) from research vessel surveys (fall) in NAFO Division 3L.
Estimates in each year are for the same strata.a

 

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)

a3 out of 23 strata not surveyed in 1983.

Table 22. American plaice population numbers (x10 -5 ) 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	 0.0
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+
4+
6+
8+

12+

	

7,917.8	 6,747.5	 6,549.1	 7,028.2

	

7,826.8	 6,677.6	 6,524.3	 7,025.8

	

7,492.7	 6,147.5	 5,960.4	 6,822.4

	

5,378.9	 4,005.9	 3,203.3	 4,521.0

	

617.0	 225.7	 260.0	 342.9

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

Regression
F T

Parameter	 .20	 .225	 .25	 .275	 .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 been 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.S.S.R. vessels

(Table 1). Since 1976, the fishery has been conducted almost exclusively by Canadian vessels,
and catches have averaged over 45,000 t during this period. The lower catches taken in 1983
and 1984 are attributable to • reduction in fishing effort, caused by financial and labor
problems in the industry.

The fishery is conducted mainly by stern otter trawlers, mostly TCS. 	 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. 30 being of minor importance in recent years (Table 2). The

fishery is usually conducted on a 12-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

increased 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. 30 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. 30, usually equal to recent average catches, to the projected catch
estimate for Div. 3LN to produce a TAC for the total stock area.

Sampling 

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



- 2 -

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 period 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 noticeably 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. It 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 obtained 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 survey data 

There are essentially two series of research vessel data pertaining to this stock:

stratified random surveys conducted from 1971 to 1984, in the spring, in Div. 3LNO, and

stratified random surveys conducted from 1981 to 1984, in the fall, in 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 30 respectively. The
following points are important when considering these data:

A.	 For Div. 3LNO combined:

The 1971-82 surveys were conducted by the research vessel A.T. Cameron.

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:

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

D.	 For Div. 30:

There were no surveys in 1971, 1972, and 1974.
' 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 in 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



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 Needier. Tables 17 and 18 show the mean
numbers and weights per tow respectively, along with the 95% 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:

The first 2 surveys were conducted by the A.T. Cameron and the last 2 by the

Wilfred Templeman.
the tirst S surveys were primarily in October-November and the last one was primarily

in August.

3)	 Survey coverage was reasonably good. However one stratum of some importance was

omitted in 1983.

To derive a series in which yearly estimates were comparable, the following steps were

taken:

Strata common 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.

Length frequencies of plaice caught in the A.T. Cameron surveys were adjusted to make
them comparable with those from the Wilfred Templeman. Gavaris and Brodie (1984)
indicated that the number of plaice < 28 cm in length caught by the A.T. Cameron should

be multiplied 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 if these conversions can be seen by comparing Tables 20

and 22.

The resulting series (Table 22) shows little fluctuation between 1981 and 1984. The

decline in numbers from 1981 to 1983 was followed by an increase in 1984. It 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
research 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 calculate

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 (Brodie and Pitt
1984), gives results at ages 6-10 similar to the PR calculated for this assessment (PR85).
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 (F T ) in 1984

Several methods were used in attempting to calibrate the cohort analysis 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 series 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 @ values, is given in Table 23. A description of the methods follows:



Average midyear exploitable biomass vs CPUE, 1965-84. These biomass values were

calculated by applying average (1960-84) selectivity 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 F T = 0.3, and the
sum of the 1983 and 1984 residuals is minimized at a value of F T between 0.325 and 0.350.
The plot of this relationship at F T =, 0.325 is shown, for illustrative purposes, in
Fig. 4.

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
a = 0.05, r ranged from only 0.593 at FT	0.3 to 9.630, at FT = 0.2. The 1983 point was
below the regression line over this range of F T values, but the 1984 residual was
minimized at FT = 0.25. The plot of the relationship at this level of F T is shown in
Fig. 5.

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 relationship. With the former series indicating F T in the range
0.30 to 0.35 and the latter series pointing to F T of 0.25 or less, 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 FT are shown in Table 24.
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Table 1. Nominal catches (t) of American plaice for NAFO Divisions 3LN0,

1960-84 and TAC's 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 15,217 973 171 1,841 4 18,206

1963 24,591 93 558 72 '132 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 - 336 271 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 a 35,907 41 - 170 1,561 37,679 55,000

I984a 33,727 170 52 39 33,988 55,000

1985 49,000

aProvisional

Table 2. Breakdown of plaice nominal catches (t) in Divisions 3LN0 by
Division, for the years 1960-84.

Year	 Division 3L	 Division 3N	 Division 30	 Total

1960 19,397 3,912 738 24,047

1961 13,398 3,498 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,/22	 ' 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 50,158

1982 32,761 12,457 5,119 50,337

1983 a ' 22,964 10,342 4,373 37,679

1984a 19,554 11,056 3,378 33,988

aProvisional
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Table 3.	 Breakdown of plaice nominal	 catches	 (t)	 by Division and month, 	 for
the years 1977-84.

1977 ,	 1978- 1979
3L

1980 1981 1982 1983a 1984a

Jan. 34 247 2,003 2 135 23 529 1,332
Feb. 1,140 143 543 658 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 2,565 689 3,382 848 1,854 1,294 155
Unk. - - - - - - -
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 1,432 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• 4,809 1,349 1,219 1,796 495 196
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 1,115 1,327 1,374 99 235 1,828 154
Unk. - - - - - - - -
Total 16,543 13,443 14,712 15,119 10,628 12,457 10,342 11,056

30
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 341 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
Unk. - - - - - - -
Total 3,675 6,440 5,149 2,250 2,261 5,119 4,373 3,378

aProvisional
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Table 4. Catch and effort data for American plaice for NAFO Divisions 3L and
3N. Directed catch (Column 2) refers to catch directed for plaice by Canada
(N) otter trawls tonnage class 4 and 5.

Year

Directed
catch
(tons)

CPUE
(tons/hr)

Total
catch
(tons)

Total
effort
(hours

calculated)

1960 12,502 1.067 23,309 21,849
1961 9,301 0.942 16,896 17,928
1962 11,777 0.789 17,507 22,187
1963 17,503	 f 0.914 23,977 26,232
1964 19,359 0.954 35,978 37,729
1965 18,082 0.905 51,304 56,690
1966 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 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
1983 a 18,215 0.622 33,306 53,547
1984a 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, provided by the St. John's 	 "
Commercial	 Sampling Section.

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) 0 250 2,078 326 2,654
Samples 11 20 3 34
Measured 4,345 6,611 816 11,772
Otoliths - 569 906 206 1,681

3N 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
Otoliths 784 637 315 601 2,337

30 Can(N)	 catch	 (t) 1,711 536 294 113 2,654

Samples 13 1 - 14
Measured 4,777 669 - - 5,102

Otoliths 844 117 - 939

Table 6. Average weights and lengths, and catch at age with associated
statistics for American plaice in Divisions 3LN in 1984.

AGE

AVERAGE

WEIGHT LENGTH MEW.

CATCH

GIG, ERR,

4 0.050 19.000 1 0,01
5 0.214 28.353 8 3.17 0.42
6 0.309 32,747 89 17.10 0.19
7 0.365 34.445 460 51.31 0.11
8 0,436 36.237 1718 105.75 0.06
9 0.523 38.112 4035 192.34 0.05

10 0.558 38.834 13235 280.80 0.03
11 0.665 41.034 11247 317.79 0.03
12 0.873 44,627 7793 264,44 0.03
13 1.161 486685 4414 183.91 0,04
14 1.483 52.415 2168 114.69 0.05
15 2.042 57.707 934 58.48 0.06
16 2.629 62.298 349 33.57 0.10
17 2,912 64.364 80 16.42 0.20
18 3.839 70.040 13 3.71 0.28
19 3.029 65.083 1 1.11 0.81
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Table 11. Comparison of various partial recruitment vectors for

Divisions 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 .776 .668 .474a

12 .897 .910 .872 .790

13+ 1.000 1.000 1.000 1.000

PR84	 - used in cohort analysis in 1984 assessment.

PR85	 - 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

calculated by the same method in 1984.

aAdjusted subsequently to 0.705. See Appendix.
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Table 14. Mean weight (kg) of American plaice per tow, by stratum, from R. V. surveys'In Division 30. Numbers In parentheses
are the number pi successful 30 minute tows In each stratum The stratified mean weight per tow (kg/30 min.) and the biomass
estimates (tx10 ), along with their approximate 95% confidence limits are given at the bottom of the table.

Year - Trip

Depth
(fm) Stratum

19/5
207

ATC 208
209

	

191)	 19M

	ATC 233	 ATC 245

	

1911	 19/0	 19/9

	ATC 263	 ATC 277	 ATC 291

1900

ATC 303

1901

318
ATC 319

1901
327

ATC 328
329

1904

AN 27

51-100 329 7.8(2) - 91.7(2) 80.2(3)	 16.6(5)	 61.6(6) 45.8(2) 157.0(2) 54.9(6) 25.7(5)
31-50 330 47.6(6) 25.7(3)	 26.9(3) 101.1(3)	 40.0(6)	 78.4(7) 22.0(2) 54.6(4) 24.2(7) 48.0(4)
31-50 331 28.6(2) 6.4(2)	 41.2(2) -	 6.8(2)	 28.9(3) 28.3(2) - 24.0(4) 80.2(3)
51-100 332 - 23.6(2)	 13.5(3) 10.3(3)	 14.9(3)	 12.9(4) 18.9(2) - 16.3(4) 6.0(2)

101-150 333 - 5.7(2)	 1.6(2) 4.3(2)	 2.3(3)	 5.3(2) 0.1(2) - 1.3(4) 0.0(2)
151-200 334 - -	 0.0(2) 0.0(2)	 0.0(3)	 0.6(3) 0.0(2) - 0.1(4) 0.0(2)
151-200 335 0.5(2) -	 13.3(3) -	 7.1(2)	 4.1(2) 1.5(3) - 0.7(2) 0.4(2)
101-150 336 4.8(3) 7.6(2)	 30.9(2) 10.4(2)	 6.8(2)	 8.1(4) 0.3(2) - 2.5(2) 0.0(2)
51-100 337 16.3(3) 3.0(3)	 16.3(2) 21.8(2)	 30.5(2)	 1.3(4) 6.5(3) - 22.3(3) 7.0(2)
31-50 338 38.8(5) 20.0(2)	 62.7(3) 22.9(4)	 7.6(5)	 19.9(7) 30.2(5) - 13.2(5) 60.1(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)	 81.2(6) 52.1(3)	 9.8(2)	 59.2(7) 85.8(2) 97.3(3) 35.3(61 49.5(4)
31-50 351 65.7(5) 73.5(4)	 56.3(4) 62.7(5)	 16.5(5)	 46.8(11) 76.3(10) 180.0(4) 46.3(9) 92.9(6)
31-50 352 25.8(5) 77.9(4)	 61.1(4) 17.1(5)	 8.4(4)	 17.9(6) 38.0(11) - 36.6(7) 27.0(7)
31-50 353 42.0(3) 72.0(3)	 46.3(2) 42.4(3)	 41.5(3)	 36.0(5) 75.9(4) - 35.0(3) 48.5(2)
51-100 354 49.0(3) -	 32.4(3) 34.5(2) 17.7(4) 101.8(3) 10.8(2) 34.8(2) 11.8(2)

101-150 355 0.5(2) 3.6(2)	 7.3(2) 16.8(4) 8.5(2) 28.5(2) 14.0(2) 4.8(2)
151-200 356 0.9(2) - 11.6(2) 4.8(2) 30.5(2) - 4.3(2)
201-300 717 - - - - - - -
301-400 718 - - - - - -
201-300 719 - - - -
301-400 720 - -
201-300 721 -
301-400 722 -

Upper 54.0 54.7	 88.9 57.8	 25.4	 56.3 58.8 182.0 38.9 58.3
Mean (/sets) 41.2(45) 42.9(34)	 52.2(45) 47.4(39)	 20.1(49)	 45.4(84) 46.5(59) 115.1(21) 31.8(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

per 60.3 63.6	 115.2 72.2	 33.0	 75.7 76.0 125.3 51.7 78.4
Biomass 46.1 49.1	 67.6 59.2	 26.1	 61.1 60.1 79.2 42.4 64.5
Lower 31.9 36.2	 20.0 46.1	 19.2	 46.4 44.2 33.2 33.0 50.6
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Table 15. American plaice population numbers 0410 3 1 estimated from research vessel surveys In NAFO Division 3L
(selected strata/.

Year - Trip

Age
(years/

19(1

ATC 187

t

ATC 199

1974

ATC 222

19is

ATC 233

1915

ATC 246

1911

ATC 262

1919

ATC 276

19/9

ATC 290

1900

304
ATC 305

1981

317
ATC 316

1981
327

ATC 328
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 72.3 0.0 546.8 486.0 355.1 574.3 531.0 786.0 458.9 134.0
3 1,957.9 351.1 197.3 2,151.0 8,245.1 3,042.8 13,375.9 1,247.6 5,014.4 4,224.5 3,570.1
4 12,128.6 13,168.8 4,375.9 3,376.6 15,644.5 13,392.9 19,820.8 17,009.6 9,654.2 4,572.1 12,946.5
5 49,026.1 27,599.0 6,777.0 8,997.8 16,611.4 43,428.3 75,997.6 55,552.4 53,302.7 15,667.9 13,206.7
6 65,897.0 51,732.1 23,736.9 24,837.0 18,176.5 85,776.6 80,647.6 87,857.4 92,503.1 43,223.2 36,035.6
7 84,752.0 54,566.8 30,945.7 39,750.3 54,403.9 /43,571.4 103,411.2 89,021.1 95,642.5 52,925.5 58,229.7
8 34,224.0 41,036.3 32,361.9 51,781.1 99,786.9 137,116.0 101,981.5 104,585.9 118,323.1 89,074.0 89,308.9
9 59,060.1 23,830.3 28,902.3 39,241.6 76,831.2 83,797.7 69,455.3 75,187.1 91,247.8 72,775.0 108,946.1

10 26,039.5 25,690.5 28,951.7 32,455.5 64,863.3 78,632.1 50,693.8 63, 745.4 58 130.0 46,470.4 80,7110.0
11 23,624.E 15,466.2 15,205.8 16,076.2 39,214.0 32,917.7 17,449.8 32,670.3 25,811.8 25,591.1 47,137.3
12 22,088.2 16,332.2 13,421.7 11,556.3 23,009.0 22,177.5 12,127.5 13,675.7 16,490.8 10,228.5 20,727.2
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 11,194.1
14 11,554.3 6,127.8 4,285.0 3,133.8 3,119.4 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 1,412.1 2,399.7 2,593.3 1,436.2 1,682.8 1,801.1 1,287.2 1,710.8
16 4,002.2 3,454.5 895.9 1,180.8 1,117.2 1,476.0 728.2 792.5 1,484.6 856.1 1,295.2
17 2,260.8 1,153.6 142.7 316.3 817.3 690.7 393.4 338.0 423.6 472.3 655.3
10 1,291.1 318.7 0.0 104.4 258.3 440.1 B5.2 90.3 220.8 67.6 55.5
19 223.6 119.0 38.9 - 92.4 74.8 - 17.3 48.1 25.3 -
20 177.3 100.4 - - - - - - - - -
21 111.8 - - - - . - - -
22 88.6 - - - - - -

Unknown 366.8 - - 720.2 - - 70.5 59.2 1,020.2 142.5 101.8

Total 421,256.7 293,867.2 200,705.2 243,218.0 436,010.8 662,133.5 557,100.9 551,993.6 584,547.5 374,539.6 491,423.6
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+ 418,932.0 293,386.0 200,507.9 239,800.0 427,279.7 658,735.6 543,080.2 549,915.5 576,926.9 369,474.1 487,617.7
6+ 357,777.3 252,618.2 189,355.0 227,425.6 395,023.0 601,914.4 447,261.8 477,353.5 513,970.0 349,234.1 461,464.5
8+ 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 23,283.9 41,740.0 40,102.9 23,622.6 24,286.3 32,311.7 19,174.9 41,026.9

Table 16. American plaice population numbers (x10-3) estimated from research vessel surveys In NAFO Olvlsion 3N
(selected strata).

Year - Trip

Age
(years)

19/7	 Ft

ATC 187 ATC 199

1
-

208
ATC 209

/4

ATC 222

19/

ATC 233

	

19t/	 1918

	ATC 263	 ATC 277

	

19/9	 190U

304

	

ATC 289	 ATC 305

19131

318
Alt 319

1954
 327
ATC 328

329

1984

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 0.0
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 3,542.4 542.9 202.1 1,033.3 2,762.6 811.9	 6,096.4 579.2	 509.1 3,610.2 1,062.2 147.8
4 3,726.2 2,731.7 976.4 3,157.9 5,003.3 7,137.5	 11,967.2 2,647.7	 1,931.5 6,106.9 3,613.0 556.7
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 1,593.2
6 2,073.8 5,053.4 5,394.1 7,419.1 1,998.1 15,312.3	 15,671.3 /3,4/7.2	 8,473.7 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
8 3,931.6 4,561.2 3,960.8 5,241.5 2,206.7 10,207.5	 9,452.4 14,255.2	 9,180.3 24,581.4 6,060.4 8,701.5
9 6,755.1 6,255.4 2,692.4 3,302.1 1,413.6 8,947.8	 5,988.4 8,627.1	 7,744.9 17,807.8 6,882.1 11,209.2

10 6,749.5 13,703.7 4,076.0 3,426.6 922.8 5,787.6	 6,3136.1 7,321.1	 4,764.2 12,241.9 5,267.5 13,792.8
11 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 5,624.9 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 1,517.8 501.5 1,640.2	 1,606.9 681.8	 910.9 1,907.3 611.1 2,634.1
14 1,472.5 2,212.5 720.4 577.0 295.5 1,126.0	 989.5 586.0	 663.7 598.4 851.7 1,506.6
15 975.5 767.4 601.2 604.6 270.9 565.6	 858.3 558.1	 443.7 1,224.3 491.5 1,256.4
16 984.8 566.7 445.3 206.5 143.1 364.5	 208.5 275.6	 389.5 599.5 523.7 1,199.9
17 381.9 122.2 518.1 88.1 33.8 112.2	 197.8 61.5	 452.6 309.3 484.1 609.1
18 787.6 131.1 138.0 43.2 23.9 35.6 93.6 249.6 317.2 303.9
19 338.4 122.2 117.4 36.3 63.0 0.0 31.7 - 23.7 96.2
20 141.9 173.8 82.4 - - 46.5 15.8 - - 23.9
21 0.0 - - - - - - - - -
22 72.6 - - - - - - - -

Unknown 1,020.0 46.4 47.3 - 47.3 40.9 84.4

Total 55,302.9,51,5118.3 40,608.9 41,242.4 23,510.7 82,805.6 102,785.9 78,199.2 56,449.4 124,433.1 40,981.9 63,757.8
2+ 54,354.9 51,411.3 40,688.9 41,195.1 23,510.7 82,805.6 102,717.4 78,148.0 56,400.5 124,115.8 40,946.6 63,757.8
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 32,783.1 61,432.7
8+ 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 68,583.3 27,081.6 51,707.3

12+ 11,924.9 11,219.3 8,429.6 4,611.0 1,802.0 6,619.5	 6,600.5 3,894.9	 4,971.4 8,327.3 5,466.1 11,641.0
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Table 17. Mean numbers per tow (with upper and lower 95% confidence limits)

from research vessel surveys (spring) in NAFO Divisions 3L and 3N. Estimates

are for the same strata each year.

Year Upper
3L

Mean Lower ,	 Upper
3N

Mean Lower

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)
1973a , '	 (68.4) 49.0 (29.7)
1974, (177.0) 136.3 (95.6) (69.9) 49.5 (29.0)
1975 b (387.1) 228.1 (69.0) (123.1) 64.3 (5.4)

1976c (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) 123.8 (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)
1981d (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)
1984a,e (98.7) 77.2 (55.7)

&Coverage for 3L very poor.

bStrata 373, 378, 382, 383 (Div. 3N) omitted.

cCoverage for 3N very poor.

dStratum 361 (Div. 3N) omitted.

eNo 1983 survey. 1984 survey by different vessel.

Table 18. Mean weight caught (kg) per tow (with upper and lower 95% confidence
limits) for research vessel surveys (spring) in NAFO Divisions 3L and 3N.
Estimates are for the same strata each year.

Year Upper
3L

Mean Lower Upper
3N

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)
1973a (54.9) 37.3 (19.6)
1974, (73.9) 53.1 (32.2) (39.7) 30.0 (20.4)
1975b (117.1) 69.8 (22.6) (31.6) 25.2 (18.9)
1976c (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)
1981d (123.1) 95.7 (68.3) (127.3) 87.7 (48.2)
1982 (145.9) 111.7 (77.6) (43.2) 33.9 (24.7)
1984a•e (80.0) 63.2 (46.4)

aCoverage for 3L very poor.

bStrata 373, 378, 382, 383 (Div. 3N) omitted.

cCoverage for 3N very poor.

dStratum 361 (Div. 3N) omitted.

eNo 1983 survey. 1984 survey by different vessel.
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Table 19. Mean weight (kg) of American plaice per tow, by stratum, from R. V.
surveys (fall) in Division 3L. Numbers in parentheses are the number of
successful 30 minute tows in each stratum. The stratified mean weight per tow
(kg/30 min.) the biomass estimates (tx10 -3 ), along with their approximate 95%
confidence limits are given at the bottom of the table. Strata marked with a
plus sign were omitted from the calculations in Tables 20-22.

Stratum

	

1981	 1982
323

	

ATC 324	 333

	

325	 ATC 334

	

1983	 1984

	

7	 16

	

WT 8	 WT 17

	

9	 18

328+ -	 '	 - -	 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
343+ 50.9 4 - 483.2 3	 53.3 4
344 227.3(4 106.2 3	 70.7 6	 193.0 6
345 10.5(4 17.4 6	 13.6 8	 48.4 7
346 13.0(3 4.3 4	 10.8 5)	 11.5 6)
347 324.313 235.9 4	 134.7 6)	 216.5 6)
348 114.16) 126.8 5	 112.3 111	 201.4 11)
349 20.1	 7) 27.5 5	 113.1 9)	 81.7 14)

4.3 2	 72.1 8)	 128.9 12)
363

1

350	 8.3 61
65.5 4 34.3 3	 253.7 3)	 54.9 8

364 254.2(9 114.7 11)	 95.2 11)	 254.6 10)
365 242.814 284.0 4	 198.7 5)	 67.9 4
366 318.3 3 19.3 6	 50.8 4)	 39.7 11)
368 0.0 2 1.5 2	 -	 0.0 2
369 218.5 2 27.9 4	 129.4 6 	 76.4 7

370 121.0 4 88.2 6	 121.0 6	 145.8 7
371 149.9 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)
386 121.8(3 123.0 4	 - 99.0 8
387 2.312 0.3 3	 - 0.7 3
388+ -	 0.0 3)	 - 0.0 2
389+ 25.1 4)	 - 103.1 6
390 38.5(3)	 87.8 4	 72.7(3)	 89.5 3
391+ -	 37.0 2	 25.0(2)	 233.8 2
392+ -	 5.1	 2)	 4.7(2)	 10.5 2
729+ -	 - -	 3.3 2
730+ - -	 0.0 2
731+ - 0.0 2
732+ - -	 0.0 2
733+ - 0.0 4
734+ 0.0 3
735+ -	 2.3(2) -	 0.0 3

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



zi=nm.i2g-74n.sti2.1mAg.9,,n,--9=floAR3.

rael
MIf]J mHOa N.+

RUHR

",34Eac4WV2%..14=
r-,0113o+fl0p
cw,r4ot

MU:1MrO3r4=RTAMP

ggPflA
61=i3E1

N?4-0tINF-3

03

Ca,O.

r,
cr

-43

Frig'CUTIRW
-0 cesmatr=i2snAs g::-o,

eszaiRa-1-__„_„,__
g=n-3°"'"flr''--iF,A8W,O,

ro-"13=m=4-1=1
Co

0-00o400.0-loMo,0

P=Og.r::P=A%
fl'S'=.77."'""

C127=a2Zia.egr,WOLIWit.g
&P;;;VP,T,22n""

MCCoo,o0o4r'-040,0-000,,

000000ro

PEcT-2=748Per)2;*97,-M=RV-2,==.""
,coroo-0000-o.,,
OOP,010-o1-0@o-s00MCoM00- o-00 Co V*	 -floor,
r,mmm/-•csOm/mr/

ino--00,00-0-0.-400000ho-.000000o-100.-4-043,00.floo-wou30C0 0Co	 "o-.0or00o.

k"E33-1,-DDEfl'4.:2

:--

▪

 .3:L=MUInE5'119n--,---
MoIMMor eM vo04001, 0, M00000/o00- 00C4,4

,;:f=r4snrIpAi4r.
FAUNF-.:43gm

memmecommmm-.

UF;;EVEE-.1EREE

..roMo-Com0o,03-003WMor00vfd.1-0r,0-

,40,0000foorM0020,000o-0000000,00w 0
0-01-3000orrow00,0or00000000,“o,o

;Itrg2P22g:M=2

- 18 -

Cl

03
.-4

r:/=

mmonaT3n-o9---
inmc-Amo-onn	 oo n

:=Ag,"?.^"

mursaaE.F!

O s nPW Ce'IN ln N. NPnPrn
""--

LAAGmaclzcsr—

qt.w2.2'`""

UHRO(er'"--u"

EER1-.0Pff;

;;T-3-=

gr,ogV:=

anA=zrz472

11-'!V°&11",9)

moam
0,02-0,00,1
-0-000flo,

22?nz---

..-

T5%27=g■PM; c7-fl='.=
CoJO NOprt:-3P:r"-' "A'Rrt.rO.2=

1
ra
//-/ ..mot.oggr'"

P7." "-
7,

•

t
M

313AnaREFIT3
gr.51.

.1re-22P12:Pgg
t4eT,IgPOO'

^

2

24,

iJl =

O :ItQL=PPg.-U3
II O

-.'°
N °M7`"""

/0

g:pgi,..,AmAL;r,mt.1gsmamc.ccg nF.wl- Op=7.tP=C;Zrl
1.;

"ra	 .

% 52;arc;g3:41,c9P
L'4

2M.T4iPr''
wrOCCOC10-M-Oor

C
0 UpTEOPUg3 Ng-IPP2.8

— • - P=4-1P":::"
a r.; uzacr.T.=pup&fl. MEM
0 r.-=mr,2%-wsA,v LIP;417,P2W8
VI
•••

)•• tqlp-&tilprr=t- %i1.47=
0 ' tiMaRAEF;--rPiNE---

nitAw4A,Az.g...pr=pc
" "

2.W=V

APP2PTZ
.4E3m?7Emw__„__

0 rar.a.s,MKEL-g
4.1

=

c

3.WirligEEMEE0
1--- FAUaE%

•

N "WMOERT30
O
"12 M Q 7ZonMST91M-M --a-""o^

li m,,mmm...mm...mmr„ w 0,143itigg:OA1,0r- ComOo lar,-O



•-t-iww-ImqmacwIMM

- 19 -

C40,(40, .400 C4,,CO34300-430.C.-4141.,03.9a-43-.

0'

C),

woo

cr.

'41n8=28g=2-.7."--

WiNWE'

faraiMEnr,
E;'.,72-amnmEA-
CcpC-4,y, f r.4,343-00Wa
410043POLOCOON.4L0

RBOWE'

In-,1:-flgtcre8228

Ca.COle3

r-.

r4Co

00

CO

CPCO

o.

01

C4, 10 .'04,0,041

ttlfl,=227,88p8

=8 :=138=^°-

OCIC.4.0,CAM,0,030WfOV3000300.0mO

"T-MU'W8N;1''
,I0143,POCCPI-O,C00,4,0•,103C400,,1143PIN	 CP-1.1,r3	 CO

NMETIURE

oN
1.001.--3,„"e0.. ,e=4,2738=2MX.

F.2.1F,EUEWan! 1-1

• n8,7et=n8 cra:
nwm04.04...-0„02e

4WKONFIR

a
2:1=-41:R;82.7.

'47 33,MTMEFiaT

on. mi3Eggis=a1EWSIrt

9-11 a -

=g-,==48328

i nui?-.L4aavr=

C4

;-:priczw4n80=4:fl

itieWN-30 8
CO MIA=F18828

,,,O,.•,c2 CC4C30.4,1 000,V).1hUraira-UEE .r,, ,4300,400P0,411,fli, c4

1-,000,f,def0,00,40304,1 287.M8aq28881;;M4 :70

2
-=',11--":=AitilEW44gf;IA

=2F,!=8;:88g7. g',81::=1z8i7=01,a% Es

,17)"NrzMnlY4-4,Wiri: g=1:=NE:g.r.r°1"'` CO

.43

.....

C4 0,(r,:21...,====== .40
"g22%?,E-E= 2

-ranifl"rc-
iliRF-18,c2==.5=1"flpe-,2=F18,7,-=

-0

traCO

.0

0'

 

1-,WIUUFAM6ii;cdodadOdOOOOOe
'ir.;R8r-2a7.8cth-=89°-e4

0808Odc;dc:OC..4:
=80Kulg -ttdp0000,„„„
dOOOdOcict4>Oc:OZO
g:SVOnrUnc9==
4:.:e.L.:OZOO8c:cieee
2r,p,=-8e.reprranC. C.) 0 0 Cr," 4 C4 /0 ••C8.,:dc:cd8OctOctedd
==illWa"AMFAS4nr4
OcLidOZOO‘O..i‘ec:
Orr28=--^M=A
ric:ZOOdc:C.O.r:OZOO
EEEZIMEHEER, .d.‘OdOóc;..:Od8OSO
=18MfloVVAMer=0000000.9„„
OC.Ocr:Od8rid.:;.00dd
flEEFAFgEFFIEc:OOOOZO8OO8eec:

NEIEEEUAUn
scac:c;<;8,:acc;
8';:”A=r-J=28e1:20000CAr)PLOIVI

c;OO.7;86OO8-Zr:.;
2

ri
CO

c

0,

F

IC

"

82W%8K28:1,7M2PZ20000...ser.ino.4
Occa.r8O8.4=4.

WW.E1.5Mr2iP080OOO.Z.4.4.

EaFS.1"*ZRZaR
OZOOOd..18OZOOZO
aomo.-4r.r40.4c4.4rAcor.'.c:dc;O.d:SedOOOZOO
tiO=TA=Wirc.per,c;ddctddc:O.4.4O

O8c;dOectactciZZ-4,i
8R2AP=1.11

000-;848080
rycrctocr.ctcreo.---:6

.c;d8OOZO‘c;8.2..

9-4

7
1•:-

8a12■71=q -egit=i7n1d.C.C.Oc;‘eddOC:eee
If

mt. N .9Z=824=2113=
C-4

Oc;88dOc;0000088

in

la



0.0 	

	

r	 •

	60	 83	 66	 69	 72	 75	 78	 81	 84

1.1-

1.0

0.9

0.8

0.7

0.6

0.5

0.4

0.3

0.2

0.1

- 20 -

100-

90-

80-

70-

60-

50-

40-

30-

20-

10-

0-

60 65 70 75 60 65

YEAR

FIG. 1. LANDINGS OF PLAICE IN NAFO DIVISIONS 3LNO FOR THE YEARS
1960-84 AND TAGS FOR 1973-65
CTACS DENOTED BY ASTERISKS).

YEAR

FIG. 2. CATCH RATES OF A.PLAICE BY CANCN) TRAWLERSCTC4853 IN
NAFO DIVISIONS 3LN FOR THE YEARS 1968-64.
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Fig. 3.	 Strata used in Canadian research vessel surveys in NAFO Divisions
3L N0.
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FIG. 4. AVERAGE MIDYEAR EXPLOITABLE BIOMASS FROM COHORTCFT .326)
VS CPUE FOR PLAICE, DIV.3LN„ FOR THE YEARS 11006-64.
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VS CPUE FOR PLAICE, DIV.3LN, FOR THE YEARS 1066-84.



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 analysis at this level of F t 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 IA. Results of cohort analysis calibration for Division 3LN American
plaice. Cohorts were run using revised PR vector.

Regression Parameter

.250 .275 .300

FT

.325 .350

Avg. midyr. r .902 .901 .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 84 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 84 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

Age	 (000's)

Catch in 84

(000's)

Mean wt(kg)

(82-84 avg.)
Partial Recruitment

(1960-78 Avg.)

6 237,158a 89 0.341 0.025
7 180,438a 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
11 64,867 11,247 0.657 0.580
12 40,584 7,793 0.794 0.730
13 18,697 4,414 1.041 (13+)1.000
14 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 3.184

aGeometric mean, 1974-78 from cohort at Ft = 0.3.
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Table 4A. Results of catch projections for Div. 3LN plaice.

POPULATION MAMAS CATCH MOMMA

AGE I	 1984	 1985. 	 1986 AGE I	 1984 1985	 1986
...._	 	

6 237158	 237000	 237000 6 89 1322	 1403
7 180438	 194088	 192845 7 460 4291	 4522
8 163624	 147315	 155031 8 17113 7065	 7878
9 158119	 132412	 114235 9 4085 8578	 7837

10, 140655	 125769	 100671 10 8235 12512	 10593
11 64867	 107728	 91690 41 11247 13057	 11745
12 40584	 42985	 76434 12 7793 6444	 120913
13 18697	 26215	 29389 13 4414 5219	 6166
14 9183	 11340	 16768 14 2168 2258	 3518
15 3956	 5570	 7254 15 934 1109	 1522
16 1478	 2399	 3563 16 149 478	 747
17 339	 896	 1535 17 80 178	 322
18	 I	 55	 206	 573 18 /3 41	 120
19 	 4	 33	 132 19 1 7	 28

6+ I	 1019157	 1033956	 1027120 6+ I	 41586 62557	 68499
7+ I	 781999	 796956	 790120 7+	 I	 41497 61235	 67096
8+ I	 601561	 602868	 597274 ID I	 41037 56944	 62574
9+ I	 437937	 455554	 442243 9+ I	 39319 49879	 54697

POPULATION SIONASS (AVERAGE) CATCH SIOMASS

WA I	 1984	 1985	 1986

	

AGE I	 1984

	

+ 	
1985	 1986

6 30 451	 4786 73282.35	 73030.12	 73016.78
7 67830.94	 72196.95	 71682.42 7 191 1782	 1878
8 72210.22	 63693.21	 66922.78 8 841 3459	 3857
9 81451.59	 66749.66	 57461.91 9 2354 4944	 4517

10 75105.14	 65598.62	 52331.84 10 5010 7611	 6444
11 34955.33	 59940.65	 50806.63 11 7393 8583	 7721
12 26094.22	 28379.21	 50202.91 12 6185 5114	 9602
13 15316.65	 22007.88	 24500.28 13 4595 5433	 6419.
14 9637.64	 12196.74	 17908.71 14 2891 3011	 4692
15 5400.19	 7791.48	 10076.32 15 1620 1923	 2640
16 2656.81	 4420.08	 6517.08 16 797 1091	 1707
17 671.06	 1818.29	 3091.40 17 201 449	 810
18 134.45	 •	 515.26	 1426.59 18 40 127	 374
19 9.93	 85.61	 335.35 19 3 21	 88

6* I	 464756.51	 478423.76	 486281.02 6+	 I	 37153 44000	 51227
7+ I	 391474.17	 405393.64	 413264.23 7+ I	 39123 43549	 50749
8+ I	 323643.23	 333196.70	 341581.81 8' I	 31932 41767	 48871
9+ 1	 25/433.01	 269503.49	 274659.03 9+ I	 31091 38308	 45013

FISHING MORTALITY

AGE I	 1984 1985 1986

6 0.000 0.006 0.007
7 0.003 0.025 0.026
8 0.012 0.054 0.058
9 0.029 0.074 0.079

10 0.067 0.116 0.123
11 0.2/1 0.143 0.152
12 0.237 0.180 0.191
13 0.300 0.247 0.262
14 0.300 0.247 0.262
15 0.300 0.247 0.262
16, 0.300 0.247 0.262
17 0.300 0.247 0.262
18 0.300 0.247 0.262
19

6+ 10.049 0.071 0.079
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