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INTRODUCTION

TAC regulation

This stock has been under quota regulation since 1973, when a level of 60,000 t was set
{Tabte 1, Fig. 1). Since then, the TAC has fluctuated between that level and 47,000 t, with
the 1986 TAC set at 55,000 t. The increase in the TAC from 1985 to 1986 was caused largely by
the low catch in 1984 (NAFQ, 1985},

Catch trends

The fishery on the offshore segment of this stock essentially began in the late 1940's.
The nominal catch peaked in 1967 at 94,000 t {Fig. 1), some 35,000 t of which was taken by
USSR trawlers (Table 1). Canada has taken the large majority of the catch since 1976,
although landings by non-Canadian countries have been increasing in the past 3 years.

The fishery is conducted mainly by stern otter trawlers, most of which are TC 6. There
§5 a small inshore fishery in Div. 3L, and the 198% catch of 2,600 t in this segment is within
the range of recent catches. Landings in recent years have come primarily from Div. 3L
{Table 2), although the catches in Divs. 3L and 3N in 1985 were approximately equal, mainly
due to increased catches by foreign vessels outside the Canadian 200 mfle economic zone.
Landings from Div. 3@ have averaged about 4,000 t in recent years.

The fishery is usually conducted year-round {(Table 3}, with peak catches often coming in
the spring or fall months. For 1985, no monthly breakdowns of landings were available for
over 10,000 t from Divs. 3N and 3@,

There are several points worth noting regarding nominal catches in the 1982-85 period:

a)  South Korea reported catches of "flounder non-specified" to NAFO In 1982-83. These

: catches, along with those from the same country in 1984-85, were estimated to contain 60%
yellowtail and 40% American plaice, by weight, based on inspections of catch by Canadian
authorities.

b} Catches for South Korea 1984-85 and "others" {(with the exception of U.S.A. and Spanish
catches in 1985) (Table 1}, were based on estimates of catch per day and total days
fished made by Canadian surveillance officers.

c) The estimated catch of 11,967 t by "other" countries in 1985 (Table 1) is broken down as
follows: U.S.A, 1,300 t, Panama 3,760 t, Spain 4,372 t, Portugal 1,785 t, and Cayman
Islands, 750 t.

d)  South Korean catches, 1982-85 and virtually all the "other" catch in 1985, were taken
outside the Canadian 200 mile 1imit. Ninety percent of these catches were assumed to
come from Div. 3N, based on surveillance reports and the amount of suitable fishing
grounds located outside the 200 mile limit in Div. 3N, compared to Divs. 3L and 30.

Further assessment of this stock is given in the Appendix
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Catch/effort

Catch rate information from Canadian offshere trawlers directing for American plaice in
Divs. 3L, 3N is available from 1960 to 1985 {Table 4)}. Catch rates have increased since the
Tate 1970's, and the 1985 value of 0.66 t/hr is the highest since 1967 (Fig. 2). Noteworthy
Tn the 1985 data was a catch rate of 4.3 t/hr for 2,800 t of catch by Canadian trawlers in
March in Div. 3L. While slight increases in catch rates are often observed around that time
of year, the value of 4.3 t/hr {s much larger than any other previously observed in the
series. Although this high Tevel obviously had an effect on the average catch rate for 1985
(0.66 t/hr), it should be noted that CPUE stabilized at around 0.6 t/hr in Divs. 3L and 3N in
the latter half of 1985, when most of the catch was taken (Table 3). Preliminary reports for
1986 showed the catch rates of American plaice early in the year to be very poor, but were
picking up somewhat in the spring.

STOCK ASSESSMENT

As has been the case in all recent assessments, only the portion of the stock in
Divs. 3LN was assessed. In previous years, an amount for Div. 3§, usually equal to the

average catch, was added to the calculated figure for Divs. 3LN to give a TAC for the stock
area. ’

Sampling

Length frequencies and otoliths were available from the Canadian commercial fishery in
1985. As has been the case in recent years, the sampling level of this portion of the fishery
was excellent in 1985 {Table 5}. Unfortunately, no sampling data were available from the
catch by other countries, with the exception of three length frequencies from U.S.A.
landfngs.

Numbers caught at age

These were determined in the usual manner from quarterly age-length keys and monthly
length frequencies [sexes separate}. The catch at age for 1985 (Table 6) was obtained by
combining male and female numbers at age for Divs. 3LN. Tables 7 and 8 contain the catch
numbers at age and corresponding proportions at age respectively for the period 1965-85. It
should be noted that the catch at age in 1984 was increased by 11% to reflect landings which
were not originally included in calculating these numbers at age.

As was noted in the previous assessment of this stock (Brodie 1985), the catch at ages

6-8 has declined noticeably since 1979-80, with the 1984 and 85 values at ages 6 and 7 being
among the lowest in the series since 1965 (Table 8). Although present levels of discarding in
this fishery are not available, Stevenson {1383) noticed a significant increase in the discard
rate of plaice aged 6-10 from 1980 to 1982. 1If this increased level continued to the present,
the lower numbers at ages 6-8 may be partly explained by this. In any case, all catch at age
information used in this assessment does not include discards, and as such, represents only
the numbers landed, rather than the numbers actually caught.

It can be seen from Table 7, that the pattern of catch at age in 1985 was considerably
different from that which was calculated for 1984. Ages 9-11 formed about 64% of the catch in
numbers in 1985, with age 10 contributing about 25% (Table 8)}. These 3 year-classes made up
only 33% of the 1984 catch, and as such were not expected to contribute quite as much to the
1985 catch as actually occurred.

Weights at age

These were calculated for 1985 (Table 6) in the usual manner, using the method described
by Brodie, 1985. The weights for all ages were higher than those calcilated for 1984, with
the values at ages 6-10 being close to the average of recent years (Table 9). The welights for
ages 11+ are the highest in the series, but for the ages with reascnable sampling, are stil}
close to previously calculated values.

Table 10 contains the calculated catch biomass for 1965-85. These numbers compare

favorably with the nominal catch in Divs. 3L and 3N in most years, with the 1985 values being
less than 1% apart.

Natural mortality

The value of 0.2, used in recent assessments, was used in this paper. This value was
deemed to be reasonable by Pitt, 1982, from a series of calculations on Grand Bank plaice.
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Research vessel survey data

There are three series of Canadian research vessel data which pertain to this stock:
1)  Stratified random surveys, conducted in the spring, in Divs. 3LND, from 1971 to 1986.
2)  Stratified random surveys, conducted in the fall, in Div. 3L, from 1981 to 1985,

3} Stratified random surveys, one per quarter, conducted in Div. 3L from winter 1985 to
winter 1986.

Brodie, 1985 contains a detalled account of factors affecting series 1 and 2, such as
influence of different vessels, gaps in survey coverage, and acceptability of selecting strata

common to most years for analysis. Figure 4 shows the stratification scheme used in al}l
Canadian stratified random groundfish surveys on the Grand Bank.

Results from the spring survey series are shown in Tables 12-14 for Div. 3L, 3N, and 3@
respectively. The hiomass estimate for Div. 3L was lower in 1985 and- 1986 than at any time in
the 1977-82 period (Table 12}. Although no data exist for 1983, and the 1984 informatfon was
scanty, several of the larger important strata were surveyed in 1984 and these results show
that the 1984 estimate of 97.9 thousand tons was very close to the 1985 estimate of 91.8
thousand tons for the same strata. However, this comparison must be viewed cautiously, given
the few strata surveyed in 1984, In Div. 3N, the total biomass decreased from 68.4 thousand
tons 1in 1984 to 59.9 and 43.5 thousand tons in 1985 and 1986 respectively. 1In Div. 3@, the
biomass estimate increased from 64.5 to 76.6 thousand tons from 1984-85, then declined to 48.1
thousand tons in 1986. It should be noted that the 1984, 1985, 1986 surveys in Divs. 3N and

3P were conducted by similar vessel-gear combinations and that coverage was complete down to

200 fathoms fn all 3 years. .
Analysis of the spring survey data from the 1977-85 period was condiucted to determine the

proportion of plaice biomass located outside the Canadian 200 mile economic zone (Fig. 4).

The analysis assumed homogenous distribution of plaice 1n the strata partially outside the

200 mile 1imit, meaning that if 75% of a stratum’s area was outside the 200 mile 1imit, then

the same percentage of the biomass was assumed to be outside as well. The results showed

between 1.4 and 5.1 percent of the plaice biomass in Div. 3L was outside the 200 mile 1imit,

between 26 and 46% in Div. 3N was outside, and between 1.9 and 5.8% in Div. 30 was outside.

The analysis was carried out only for years in which the survey coverage was complete.

Tables 15a and 16a contain population numbers at age from the selected strata in Div. 3L
and 3N respectively for 1971-85, while Tables 15b and 16b contain the same information,
adjusted for differences in the vessel-gear combinations used in the surveys (Gavaris and
Brodie, 1984). For Div. 3L, the population estimates were somewhat stable between 1977 and
1982, then declined noticeably in 1985 (Table 15b). Unfortunately, 1ittle or no data exist
for 1983-84 to corroborate this decline. The estimates for Div. 3N have shown more annual
fluctuation, with the 1985 value slightly below that of 1984, and just above the 1982
estimate. Tables 17 and 18 show the mean numbers and weights per tow respectively for plaice
caught in the selected strata in Div. 3L and 3N.

Tables 19-21 contain the results of the fall survey series in Div. 3L. Table 19 reveals
that survey coverage was relatively good in most years, and excellent in 1984 and 1985. The
biomass estimate {ncreased to 313.8 thousand tons in 1984 from 268.0 thousand tons in 1983,
then decreased to 220.2 thousand tons in 1985. It should be noted that there was a difference
in the timing of the 1984 and 1985 surveys. Tables 20a and 20b contain the population numbers
from the selected strata of the fall series in actual and converted forms respectively. These
data, as well as those found in Table 21, indicate a relatively stable population size in
these strata from 1981 to 1984, followed by a marked deciine in 1985. However, it must be
noted that in the 1985 survey, only 72% of the estimated biomass was found in these selected
strata, compared to 94% in 1984, when survey coverage was virtually identical. Nonetheless,
these percentages still do not fully account for the 48% reduction in estimated population
size from 1984 to 1985,

Table 22 gives the results from the seasonal surveys in 1985-86 in Div. 3L. The spring
1986 values have been added for comparison. Also, the results from this survey as well as
spring 1985 and fall 1985 have been included with the results from the two survey series
discussed previously.

The biomass estimates from the four surveys in 1985 ranged from 175,000 t to 220,000 t;
in fact 3 of the 4 surveys produced estimates between 215,000 and 220,000 t (Table 22).
However, the 1986 winter survey gave a figure of only 46,000 t, a decline of 79% from the
survey which ended less than 3 months earlier. This decrease cannot be explained at present,

_given the minimal commercial tandings in the December 1985-January 1986 period and the

estimate of 172,000 t from the spring 1986 survey. However, the 202 sets in the winter 1986
survey came at a time when Canadian trawler fishermen complained of extremely poor catch rates
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of American plaice on the Grand Banks, so the survey data would appear to at least reflect the
“trawlability" of plaice at that time. Given the results of adjacent surveys, it seems likely
that the biomass estimate of 46,000 t in winter, 1986 is anomalous, and was probably the
result of a catchability or availability problem with plaice.

Table 23 contains the population estimates from the four seasonal surveys in 1985. It is
interesting to note that the age compesitions are not identical in all four surveys, al though
they are very ciose in the summer and fall surveys, as in fact are the total abundances. At
the present, 11ttle is known of seasonal distributions of plaice on the Grand Banks, so there
are no explanations concerning the differences observed in Table 23.

Comparing the winter and fall population sizes in Table 23 allows calculation of total
mortalities within a year, given that the commercial fishery took virtually nothing in Div. 3L
before the winter survey and probably less than 20% of the total 3L catch after the fall
survey. However, given the differences in the age structures of the two population estimates,
I values vary widely, depending on the choice of ages used in the calculations. Ages 8+
indicate a 7 of only 0.21, 10+ give Z = 0.84, and 13+ which are fully recruited to both survey
and commercial gear, indicate a Z of 0.50. However, it must be noted that such calculations
between surveys in successive years often yieid unrealistic Z values, as will undoubtedly be
the case for 1985 winter vs 1986 winter surveys.

Partial recruitment (PR)

Calculation of PR for this stock in recent years has proved troublesome. For example, in
the 1982 and 1983 assessments (Brodie and Pitt, 1982, 1983), PR could not be derived using the
usual methods, resulting in changing the PR at ages 6-10, based on ratios of these ages in the
commercial catches. In the 1985 assessment, information was presented which suggested that
the PR at the younger ages which had been used in recent catch projections was overestimated.
Hence the PR used for projecting in 19B5 was modified, with Fig. 3 suggesting that the
modification was reasonably accurate. Also in 1985, the PR used in SPA was substantially
different from any values used in recent years, being significantly lower at ages 7-10. The
most 1ikely reasons for this difficulty in calculating PR are the lack of information on
changing discard rates, and shifts in effort of the commercial fleet from one area to another
between years, resulting in changes in the age structure of the catch. Also, the use of
research vessel data in calculating PR has not proven successful in most years for this
stock.

For the 1985 catch at age, it became obvious that the PR calculated last year was not
suitable, given the significant difference in the catch at age between 1984 and 1985. The use
of average fishing mortalities in recent years from a preliminary SPA produced a PR very
similar to that calculated for the 1984 catch, and was therefore rejected. To smooth out
short-term changes in PR in recent years, fishing mortalities were averaged for 1978-85 from a
preliminary SPA run. The resulting values, normalized at age 13, are shown in Table 11 as
PR 86, along with varfous other PR vectors used recently in this stock. It should be noted
that PR 86 is close to the PR vector used in the 1984 assessment of this stock, and is not too
different from the PR used in projecting the 1985 catch at age in last year's assessments.

Terminal fishing mortality (FT) in 1985

The same two methods used to calibrate the cohort analysis were used in this paper as
were used Tn the 1985 assessment of this stock. In addition to these, the use of population
numbers from the spring surveys in Div. 3L and 3N was attempted. The results of the
calibrations are found in Table 24 and can be summarized as follows:

1)  Exploitable biomass from cohort amalysis vs CPUE, 1965-85. These values for biomass were
calculated from yearly patterns of selectivity, as determined from the fishing mortality
(F) matrix, assuming full recruitment at ages 13+. The CPUE values are those shown in
Table 4 from the Canadian offshore trawler fleet. The correlation coefficient (r)
decreased from 0.559 for the regression at FT = 0.3 to 0.510 at FT = 0.5. The 1985
residual was lowest for the run at Fy = 0.4 while the 1984 residual retained a large
negative value over the range of FT tested.

2)  Average exploitable biomass from cohort analysis vs CPUE, 1965-85. As was the case in
the 1984 and 1985 assessments, the values for average exploitable hiomass were calculated
by applying average (over the entire F matrix) selectivity coefficients at age to the
biomass estimates from cohort analysis. These were then regressed against the CPUE index
noted previously. The maximum value of r was observed at FT = 0.4, and this was also the
level of F at which the sum of the 1985 and 1984 residuals was minimized. The 1985
residual alone reached zero at a level of FT between 0.4 and 0.5.

3)  Ages 9+ population numbers from cohort analysis vs ages 9+ population numbers from spring




surveys, Div. 3LN, selected strata, for 1971-72, 1974, 1977-82, 1985 (Tables 15b, 16b}.
In the 1984 assessment of this stock, the use of 8+ survey data in calibration of the
cohort analysis gave close agreement with the results produced from the biomass/CPUE
relationships. However, the survey data was not used in 1985 because there was
insufficient information for 1983 and 1984. With the decline in population size observed
from the survey from 1982 to 1985 in Div. 3L, the results indicated in Table 24 are not
altogether surprising. The regressions were not significant over the range of F's tried
for the other two calibrations, but indicated FT to be c¢lose to 0.9. Although this value
would seem to be unreasonable, the fact that the surveys indicate a higher value for FT
may be significant, given the results of the 1986 surveys to date. However, in Tight of

the high CPUE value for 1985 and the variability cbserved in some recent survey results,
less weight should be given to the survey data in choosing an appropriate FT for 1985.

Based on the results of the first two relationships, FT = 0.4 for 1985 was chosen. The
results from the cohort analysis at this level are shown in Table 25. It can be seen from the
population numbers section of this table that the values at ages 6 and 7 in 1985 are well
below historic levels, the value of age 8 is below recent levels, and the values at ages 9-11
are above the norms. This suggests either rapid changes in year-class strengths have
occurred, which is unlikely for this stock, or that age by age adjustments are required for
partial recruitment, as was the case in 1985, 1In any case, the ages 9+ population size looks
reasonable at this tevel of FT when compared to the 1985 cohort estimate and the level of CPUE
calculated for the commercial fleet in 1985.
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Table 1. Nominal catches (t) of American plaice for NAFO Divisions ZLN@,

1960-85

and TAC's from 1973 to 1986.

Year  Canada France Poland USSR South Korea® 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 2 - 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 - 1,19 - 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 - 67 715 517 51,052 55,000
1983 35,907 41 - 170 815 1,602 38,535 55,000
1984 33,753 140 1 360 1,677 3,593 39,524 55,000
19852 39,963 64 - 81 725 11,967 52,800 49,000
1986 - - - - - - - 55,000

3south Korean catches reported to NAFO in 1982-83 as unspecified flounder.
The breakdown used for the 1982-85 catches is 60% yellowtail, 40% American plaice.

bProvisiona1.

Table 2.

Division, for the years 1960-85.

Catches for S. Korea and other are estimated.

Breakdown of ptaice nominal catches (t) 1n Divisions 3LN@ by

Year Division 3L Divisfon 3N Division 3@ UNK Total
1960 19,397 3,912 738 - 24,047
1961 13,398 3,498 1,017 - 17,513
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 13,330 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 31,7117 15,119 2,250 - 49,086
1981 37,269 10,628 2,261 - 50,158
19822 32,761 13,101 5,190 - 51,052
19832 22,964 11,107 4,464’ - 38,535
19842.b 20,258 13,612 3,824 1,830 39,524
19852.b 22,458 22,295 4,299 3,748 52,800

31ncludes breakdown of unspecified flounder catches by S. Korea.

b

Provisional.
200 mile limit.

Includes estimates of non-reported catch outside Canadian
These catches are attributed 90%:10% to Divisions 3N:30.




Table 3. Breakdown of pliaice nominal catches (t) by divisfon and month, for
$he ygars 1977-85. Does not include reported monthly catches where division
s unknown.

P
1977 1978 1979 1980 1981 19822 19833  19843.b 19853.D

Jan. 34 247 2,003 2 135 23 529 1,335

Feb. 1,140 143 543 658 50 317 166 379 25
Mar, 175 123 1,475 1,056 2,414 578 151 2,719 2,844
Apr. 279 389 1,576 565 5,590 1,627 1,540 2,133 804

May 2,986 3,309 4,110 7,391 8,986 5,228 4,535 2,889 1,676
Jupe 3,899 5,974 4,359 8,632 6,887 5,296 4,207 3,638 2,477
July 3,418 5,775 5,321 2,934 3,104 6,106 2,895 3,912 1,868
Aug. 3,314 4,990 4,080 1,784 2,759 3,142 1,843 1,678 2,306

Sept. 2,465 3,269 2,289 679 2,373 2,948 2,270 531 3,228
Oct. 2,128 2,149 1,146 3,094 1,872 2,765 2,087 223 4,066
Nov. 2,317 1,212 1,117 1,540 2,251 2,877 1,447 380 1,791
Beﬁ. 1,608 2,565 689 3,382 848 1,854 1,294 441 1,373
n . - - - - - - - - -
Total 23,763 30,145 28,708 31,717 37,269 32,761 22,964 20,258 22,458
3N
Jan. 4 798 510 28 482 16 314 508 -
Feb. 798 268 350 376 106 6 259 153 1,190
Mar. 338 469 135 519 154 42 248 397 225
Apr. 200 525 668 i5 406 77 418 1,217 753

May 1,246 502 773 526 880 398 800 1,384 1,260

June 2,416 1,593 1,363 1,83 1,227 641 779 2,443 2,144
July 2,431 1,432 1,947 1,574 2,563 2,681 1,446 2,796 1,795
Aug. 2,418 1,931 2,055 1,641 1,759 2,685 1,202 876 1,701
Sept. 1,659 1,196 1,809 1,349 1,219 1,796 495 296 1,023
Oct. 1,668 2,013 1,259, 3,386 1,065 3,132 1,545 471 1,522
Nov. 1,843 1,601 2,516 2,495 679 748 1,039 1,373 1,131
Dec. 1,516 1,115 1,327 1,374 99 235 1,828 189 281
Unk. - - - - - 644 734 1,509 9,270
Total 16,543 13,443 14,712 15,119 10,628 13,101 11,107 13,612 22,295
3@
Jan. 1 274 274 4 188 - 767 98 -
Faeb. 359 434 93 17 72 107 147 1,091 562
Mar. 120 216 189 477 214 548 397 524 199
Apr. 118 452 260 23 98 49 452 100 566
May 34 1,223 221 91 64 2,071 687 298 712
June 516 450 339 288 200 1,317 607 210 372
July 494 288 341 95 352 63 263 412 78
Aug. 546 303 219 29 82 123 124 205 123
Sept. 372 322 340 66 204 158 296 293 330
Oct. 331 879 437 335 281 219 234 275 105
Nov. 378 955 1,564 283 354 258 338 105 195
Dec. 99 644 821 542 152 206 71 45 27

Unk. - - - - - 71 81 168 1,030
Total 3,675 6,440 5,145 2,250 2,261 5,190 4,464 3,824 4,299

8ncludes breakdown of unspecified flounder catches by S. Korea.

bProv1siona1. Includes estimates of non-reported catch outside Canadian
200 mile limit. These catches are attributed 90%:10% to Divisicns 3N:30.



Table ?. 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) offer 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 16,896 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 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
197} 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 33,062 0.562 45,862 81,605
1983 18,215 0.622 34,071 54,777
19842 16,608 0.647 33,870 52,349
19852 25,534 0.661 44,753 67,705
3provisional,

Table 5. List of commercial sampling, by quarter and Division, available for
1985, for American plaice in Divisions 3LNO, provided by the St. John's
Commercial Sampling Section.

Quarter

Division 1 4 Totai
3L {offshore) Can{N) catch (t) 2,869 4,456 5,445 7,136 19,906
Samples 7 14 15 30 66

Measured 2,056 5,744 5,922 11,042 24,764

Otoliths 607 758 735 788 2,888

3L {inshore) Can(N} catch (t) 0 123 1,926 503 2,552
Samples - 10 i3 4 27

Measured - 4,363 5,153 1,485 11,001

Otoliths - 595 884 369 1,848

3N Can{N) catch (t} 1,415 4,157 4,519 2,934 13,025
Samples 3 9 11 8 31

Measured 858 3,328 3,843 2,903 10,932

Otoliths 283 744 812 507 2,346

3p Can(N} catch (t) 761 1,650 531 3z7 3,269
Samples 2 7 - 1 10

Measured 707 2,232 - 397 3,336

Otoliths 240 - 608 - 126 974




Table 6. Average weights and lengths, as well as catch-at-age,
for American plaice in the|fishery in Div. 3LN in 1985. '

AVERAGE CATCH
ABE  WEIGHT  LENGTH MEAH  $TD, ERR, e, v,
k3 0.312  32.613 b 14,37 0.40
é 0.394 33299 224 47.74 0.19
x 7 0,434 36,222 1748 122,39 0.07
r 8 0.476  37.111 3081 210,12 0.04
9 0,561 38,938 10270 302,53 0,03
10 ¢.66% 41,029 15086 364.82 0.02
i1 0,829 43,840 1359 352,79 9,903
112 1,114 47,978 8622 263.49 ¢.03
413 1.487 52,403 3759 1521t G4
xi4 1,921 56,580 15384 76441 0,08
15 2,415 40,792 928 90,37 0,03
31 3,013 43,006 269 22,23 0.10
x17 973 4B.5BE ?1 17.1% 0.19
r18 4,018 71,082 7 557 ¢.7%
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Table 11. Comparison of various partial recruitment vectors for
Divisions 3LN American plaice.

hge PR84 PR85 PR36 PRPROJ
6 .014 .006 .21 .025
7 .068 .016 .067 100
8 130 .039 122 220
g . .240 .096 .200 L300
10 .391 222 344 470
11 .625 .708 .580 ..55p0
12 .897 790 .835 .730
13-19 1.000 1.000 1.000 1.000

PRG4, 85, 86 - Partial recruitment vectors used in the 1984, 1985, and 1986
SPA runs respectively.

PRPROJ - PR used in the 1985 catch projections, and the SPA run in the
appendix of this paper.

Table 12, Moen warlght (k) of Americn plaloe par fow, by stratm, from R Ve surveys In Divisian ;!3 Nstbers in paresthoses e the nurber of sucoessful 30rnln.|1e-1ops\
In each stratun.  The stratitlad mean welght pe tow (kg/30 min.) and the blomss estimetes % 107%), along with thalr spproximete 958 confldence | Imlts are ghven at
the botum of the table.  Strata mrked with an asteridd ware used In the calail ations of sbundance and blcnass [n Tables 15-18,

Yoor = Ir(p
1971 1972 1973 1974 1975 19% 1971 1978 1970 1981 1982 1964 1985 19867
ATC ATC 1980 ATC ATC W
Depth ATC Al 207,28 AT ATC ATC ATC ATC 289, ATG x7 327 A 2, WT
(fm} Strahm 187 1% 209 p27; =3 246 22 6 X0, X 304, 35 318, 39 3B, 39 ;) 3, 30 47
51-100 328 - - - - - hd 26,93 - 27.3(5) - 52502 V283 125(2 51.604) 51.2(9}
51=100 341 - - 48.4(3) - - - HAM24F  458(4)  BBA6} 406} 1IES(Z] [46.6(5) GA6(4)  A0.N9) 45.7(9)
51-100 342 - - - - - - L 126D 59.5(4)  T7.0(4) - 43.3(3) 6008 HB2D 53.5(3)
51-100 343 - - - - - - 1931020 112603 902000 107,014 1705(2)  115.8(4) - 12.%3) 484X4)
101150 344 - - - - - R 100,547 62.48 WD 105.5(3 106D 58.0(4) - 41.6(5) T7.008)
151200 X% - - - - - Z2.84) 2704y 56.5(2) BAMA) 10105 354 7.6(4) - 25) 16.3(7)
15100 36 - - - - H.HD 23D A - 4.8{4) 283 2BH 5D - 26.3(2 33.0(5}
101+150 347 2882 -~ - A5 61D 1515 93PS SB34) KRG 8614 93002 - 42.1(3) SO.45)
500 M2 214400 923 - 6 47.5(4 8376 2t.66 328060 15020 16877 89.5(0 118.3(4) - 65.1418) 104,041 2)
51100 M BLAD HHH - 17.008)  Z3.6{2) 66.6(3) 124.3(6) 65.1(6) BT 110.8(9) 784y 125.6(6) 89.5(6) 49.8014)  S8.5(13)
350 HBOY TRLOE S6S(2 33504 82333 78D 99.0(4 40504 44360 45.5(9) 96.8000 1145(3  T6.6(7  10B.2(0 98.50120 H.0012
3-50 B 5630 NMLAI) 90.0{d) ghBM4y  21.5(3) .44} 103.1¢5)  96.8(5} BB.0B} Th2(5}  623(3) 168.0(5)  G2.2(5) 107.88) 126900
51-00 B4 1550 1B - R3M PAD 1646 760N 17246 195.5@  16.9(6)  172.3(F 196,506 144.4(5) 102,307 BT.907
S0 X6 IR0 19852 - 43003 RO AT M3 24332 16164 164 142 BR.T3) - 54.147) £8.5(5)
1014150 366 M.4HD - - 63.0(% 3604 A0.8(4)  76.7(4) - 7208 NSG 023 8.3 - 31606 21.4(8)
151200 68 020 - - 482) 1@ 2035 0.00) - 0. %4) 0.8(2} 632 0.2} - 30.0(2) 16.5(2)
10150 368 31.8(0 - - 14,200 23.8(% 5294 5.0 18602 16804 137 08D 2052 - TS 16.1(6)
51100 30 440020 BS(8) - Q53 4333 GRIG) 162300 N0T73) LT 1223 54.02)  135002) - 96.5(8) 96.6(8)
350 3N %GB0 N - 63.1(%) - - B4R NAUD 17580 47035 177002 102.9(4 - 197.5{7 63.0(6)
3-50 72 ZLIG 3B33) 124100 50403 B3 453 HOG) 2457 BAG) O RIE) B4 5086 65 10912 65.8(14)
=50 B4 B B2 12400 BHD - - 54,0020 34.5(3) W04 48.8(2) 6052 32U - 10036 114.006)
51=100 3B 130,504 8424 3.5 1732 T2 795D 1680060 1346 10224 24.48) BRI T0.8(3) - 48.8(15)  62.8(13)
10150 X6 0D - - 24.143)  ZZ6(3) 512 4803 1953  11.54) 72030 20B(2)  9.203) - 26.0(5} 9.7(6)
151=20 367 1.2 = - 053 0B 1003 2.5(2 2.3 1.0t 0.2 1.0 1.3 - 20.5(6) 3.0(4)
151200 38 1420 - 12,202 2.63)  02(2) KD 0.7 0.X2)  0.603) 0.142) 03(2)  0.4(2) - 552} 11.5(2)
OHS 3B/ 17403 170D 13402 1453 272 BBE@ 100 823 2.3(4 480 D 4502 - 21.29) Z1H5)
S0 30 ZBZAD LGy 9.7 L6 2B - 68.1(2)  66.10(4) 938(5 9.3 1852 3H.804) - 15.0(9) 14.5(8)
101-150 351 - 24042 12,22 43303 168D - 45,40 1542 17,210 N2 432 10,32 - 9.5(2 61.0(2
1520 X2 - - BLHUZD 184y 2m2 - 312 1.9%3)  4.22) 1.5(2) 28(2)  0.8(2) - 13.8(2) 9.5(2)
X0 TH - - - - - - - - - - ~ - - 0.3(2 -
om0 ™ - - - - - - - - - - - - - 0.3(2) -
001-300 T3 - - - - - - - - - - - - - 32002 -
0= TR~ - - - - - - - - - - - - 0.3(2) -
-3 B3I - - - - - - - - - - - - - 21.4(3) -
o4 7T - - - - - - - - - - - - - 1.5(3) -
0130 75 - - - - - - - - - - 0.2 - - 57.0(2 -
o-4mn BH - - - - - - - - - - - - - 5.0¢2) -
par 154.2 1128 644 &5 N3 8.9 1IES3 1016 %S 15.1 94.9 975 1080 679 -
Moan (Faats) 109A4(58) 79.0(38) 45,2032 47900 60755} 76864 9830102 S7.0{HMF 80.50140 F3(11T BJE0 H400F 84030 .30 {210
Lowar 645 452 338 337 00 5.8 55 T2.7 854 654 6.6 634 6.9 526 -
Upper 328.2 193.9 65.9 13056 181.9 18/l6 3% 249.1 %35 3314 296 290 1209 1975 -
Blamass 2.8 1%.8 5h3 1017 124.8 1639 2713 137 2254 521 0 o 978 1751 1716
Lower 1314 7.7 36485 728 61.7 1403 2%4 1782 932 173.2 1832 150 750 152.8 -

WE! WIray aalysis




- 13 -

ss1sd|Que s._oc_E:P_&o

- 6k 0°vs 6" 1g Lty 414 682 £ 982- g*9¢ (614 FAd:] [} 90z 9"ty L701 Jomo
(442 664 ¥*89 Loy (4473 oLy $°05 pr68 £°r9 L*c¥ g°Iz z52 5=+ 5°65 a'gy $5Quo| g
- 0L 6°Z8 v 6¥ B zol z'9g a4 g Lor 1*z8 225 592 6°Z¢ 9'6¥ vl 598 Jeddn
- €8¢ FA 1] 4 6°ZF 8 0¢ 1°€Z L vz~ g Lc Lv¢ 1z £°02 [Gfo14 2795 gzt BN
(0013~  (SBIG=LF (09)L*¥S (09)L°ZL (PS)F°L9 (18O L (ZBIP"OF (IV)9'GL  (BVIL°LG (0£)6°Ck (ZZIB"GZ (LL)G°6Z (BRIZ™PE (GP)SC"8F (PZIG*BG (S49SF) ueey
- 341 z 99 L 6§ ¥ Z6 6ty 1*14 S P6L 669 z*58 £10€ o8 fad-14 ¥*09 Z¥0! Jeddp
- - - - - - - - - - - - - - - 82t  0OF-10g
- - - - - - - - - - - - - - - LZL  DOL-10Z
- - - .- - - - - - - - - - - - SZL  00r-l0€
- - - - - - - - - - - - - - - SZL  00E-10T
- - - - - - - - - - - - - - - ¥ZL  00F-LOS
- - - .- = - - - - - - - - - - €24 00E-l0Z
(FI6°61 (£)Z°ZZ (£)S*19  {Z)8°61 {L)L*1¥Z (PI0°€C {(£19°6Z  (2)L°48 (€329 (96wl - (Z)g*is (@D1to (2)6°65 (21069 Ry:ly 0G=l§
(P36°9  (PIP'E9 (£)B°E (218796 (ZIG'C0E {P)G*GZ (€)16*¥Ll  (£)b°2C (£)0"68  (2)9*6F = {9 frral sy (£36°42 2B 00l-ig
(CI€7GL (2I€"92 (Z)8°C6  {D)9°s  (0)8'¢ gl (6 (D)9 (Z¥C'6l = (@IS (RSBl (INtRRL (R)SUC trzz «18BC  051-101
(€¥9'¢  (DIB*0L  (DyL*L - (£¥0 [CSTAF AN 414 - ()2 - - (Z)P°€  (f£1°cl (D60 - 08¢ 00Z-15l
(20" (2)18"6  (Q)G*F Z10"z  (DHKe'¢ (€116 (KiL°¥ [414{¢) (2)2°0 - - (£)0°Z1 (D)6"0 - - 6.8 00Z-161
(Z}L°89 (2)6°9% (2)6"12  {(T16'9  (2)8°¢ (Z)0°01 {£)6"9 (2)0°0L (2)8°L - - (£)0°12 (2} ¥  (DgZZ  (eesz #BLE QGL=101
(ZI0FE  (ICLE (ZIST6LE {ZIO*Z9 {D)IC"GlE (#)1*9f (£16°GL  (2)9°82 (2yit9fe SRR €40k 1-1 B CO VAL - T U ¢4 TAF AT P4 T 74 - s o0l-18
(B} ZZ  (L)L"1Z  ($39701  {L)6°ZZ ($¥07ZT ('L (\)p7sZ (DIET0¥Z (£30%65 (D)0*€f (2)9°(C - ()22 D9 - 9LE 0€ 2
(B)Y-Gy (B)B"ZE ($)Z°9F (GIG"H1 (Y604 (¥18°9L (&X°Ll  (Q)1"6% (P19 - {09kl (€)97GE (IGTIF {€XLCGL (DC°LlL ¥5LC 0g >
(910761 (#IG°6F (E)1"ZNL (PP 2Ll (£I0'0LL (€M PS {(PIC°9F (£)6°68 (€189 - DL DT (DTS (DILT99 (ZILTwd Ry 06-1¢
(PLIP"9Z  (6)€°L9 (L)1°99 (€I8-1€ {G)¥'€8 (B)9*CC (111Z*6C (&)X 0L (P}6°0L (6)G°6L - (FHLUZL (9)9°LZ  (P)}9°GG  (B)L"€6 Reis 06-1%
(P119°Z0 (E1I6°99 (£)6°68  (B1B8°9F (GQIB°GL (1G9 (ZLICIL  (F)9*LZ (GYP° LT (G)L°BE (£)97°81  (¥)8'0F (£)0°85  {#)¥"0l1 (2)0°68 29 06-1¢
(OLIL*ZZ (LI0"LP (G)0°6E  {9)G"GF - (LL°EC (BC0T (eTL (X722 @2 (RS9 (FIZTLE ¥)ZTGT (€)ET6Y (ZICTLL ot ity
(E1)6°2C {91)Z°8C (L}*iv  (LIB°LE (DECP (LLIE"6C (8)¥*09  (¥IL*90F  ($IB*EE (#)C*PF  ($)6°§2 - - [$21%8 4 - 09x 0%-i€
(Z)O"LZ (Y087 {(ZIG*LE  (ZIS°BZ ({CI¥P"GZ  (PIO°SE (FIC°09 - el (€99 - ER {41 Rl T T 91412 - 658  00l-l¢
(Z¥8°Z  (ZIG°0BL (Z)6°¢ (Z35*c  (£)0°0 [£91: M S T4 TR/ - (2)0°0Z - - - (£)5°S [§21 54 - g8ef  051-101
(23070  (2)g*ZZ (2180 (Z)8*0  (2)30°0 (€)6°0  (£1v'z - (216°6 - - = ()00 - - Ls¢  00Z-1sl
v 1M ¥ NY Lz Ny 625 61C OLY ¥0f OLY 682 0LV LLZ OV £9Z DIV G¥Z DUY €7 D4V ZZZ DIV 60Z OV 661 DI¥ L8l J1Y  wnjeuys  (u))
62 1M B8Z€ Ol¥  8If 9z 80z utdeq
Lzs
5861 5861 861 2861 1861 ogsl 6L61 8L61 L6t 9161 L6l vi6l 161 ZLel 161
djJa] - seey

“§1-G| SO|gw} U] $SEWO|q puE BOUCPUNGR }O SUO|JE|NS|LD BY4 U] POSNH SJOM YS|JO4SE U Yiia panldeur @4RJyS
Bouep | Juod $o6 o4Pwxoadde Jjeys uiis Buoje ‘(. _pIxE) SeJRW]4S6 SSOWO|G BYL PUR [*Llw O¢/By) M0 J4od (ubiea uoew pe|j|4Ra4s BY)
m NG UOIS[A|Q Wi SABAJNS <A oy wOJ) ‘unieays AQ Tmof Jod 021R|d ued|aewy 4o (6X) $yblem ucey

|N}S58D0NS JO Jequnu ey e.e seseujuesed ] Sioquny

*oIqu4 BYE JO WOHOG OuY e uoatb eue sijwy|
FUNLBLLS YORO W1 SMOY BLNULW Of

g1 eqeL



il -Ghacbrdi

T

At e Crraedongd DL
T

LAt & Seany s 1

- €29 9*0% 1l 1+ [ad vy A4 96l 19 ooz T9C 6° k¢ JaM0T

18y 9*5L (18] ¥°Zr Z°6L 109 5°z9 gLz z'65 9°19 t*6¥ 1°9¢ SsRWo1g

- L 06 p8L £o1s €621 0" 9L 8L 66f z-zL FAZ 41 9°¢9 €*09 “oddn

- (A1 9L 8 vz £ By P4 24 o"af 1*51 649¢ L g [4]:H4 Jexc

(CO0l)= (£6)0°LS (95}0%8F (VYLIB'1L (1TIL*CLL (BGIS*9F (06)S™9F  (I1GIZ°1Z (BCIP~Ly (GPIZ-26 (vOIE“Z¥ (Gv)IZ'LP  (S5485§) uvey

- cTLi9 €8 6*8¢ 0*Zg| 8784 (-1 vrLZ 87L¢ 6*68 L795 (i 21 Joddn
- - - - - - - - - - - - ZZL  OOv-L0E
- - - - - - - - - - - - 1zt 00E-10z
- - - - - - - - - - - - ozl DoP-l0%
- - - - - - - - - - - - 6L 00£-10Z
- - - . - - - - - - - - - giL  o0p-10€
- - - - - - - - - - - - L1t 00£=-102
(ZI0*C  (2)0"L (€ ¥ - (DgToL nEty (Z)19° 11 - - - - (D60 g9c  00Z-1G1
(2)0*L (L~ 02  (Zig"¢ {2)0°%1 (Z)e°BZ  (2)5°8 irlatol - - 7a14¥] (Z)9°¢ (21570 668 0SI-101
(£IB"6  ()Z°€L  (ZIB*I1  {Z2)B°PE (2180l (£IB*10) (PIL°L) - (DG'rC (£)pezg - 1£)0%6Y pe 0OL-IS
(LIT 62 (G5 (2)6*BF  (£)0*5C - (PI6"GL  (Q)0"9C  (£¥G°1¥ (LIF°2¢ (IS99 (DI0°ZL (£)0'T¥ 44 06-1¢
(PDIT'PE (L1IS*95 (L30°LZ (199K - (ELCRC (2GS (RIFTE (SMLTLL (LTI (BECLL (6)RGE zes 0s- I
(PLIE08 (6)L°EL  (916°Z6  (6)C*OF (PIO0BI (ODXE'SL (L1IB*SY  (9)6*8l (S)L*Z9 (¥I€*94  (PIGEL (5)L*S9 (144 061§
(BIZ°S  (6)6°CF  (¥)S6F  (S)C"GL (£}*(6 (Z)B°S8 (L)Z°6S (10"l (£31'Z& (9IZ"18  {£)0°0T - ovs 05-1€
(016°C  (DI6°CL  (2)0"09¢ (¥)0°LZ (2)6°96 - (IP°T9Z  (2)56°55 - - (DIZLy {TIP* TSt 658 QOL-1S
. (636°BZ (6)9°66 (S)L"09 {$)Z°¢l - (GIE0f (L16°61  (G19°L (PI6°ZZ (£3L°29 {DI0"OZ (9)&"BX gee 05-1€
- {61F°TL (5)8°6l  {Z)0%¢ {91424 - (£15*9 (g1 {Z)6°0¢ (2)8°12  (2)£"91  (£)0"¢  (£¥E*9l LE€ 0OL=1G
— 12300 (g1 {2)0°0 (2152 - {2350 (F)1*g (2)8"9  (2)P*0l  (I6*0E ()L (f)E°P %¢  osl-lo1
' 20 (210 (Z)¥°Q 2o - (€361 Zyi'v Zyl*e - (£)gct - (80 € 0oZ-161
(Z)e°0  (T¥6°1 (2300 {(v11*0 - (Z10°0 (€19*0 (£)0°0  (2)0°0 (2300 - - vEC 00Z-161
(€10°0  (2)0°0 (2)0°0 [£31401 - [£4384] (€41 441 gz (@gw (2191 [FAY A - €€ 061-10§
(9)8°8C  (6)C"PZ  (23Q0°% {(F)£°51 - (236*81 (PI6°ZL  (£16°F1 ()€°01 (D)€" CL  (D)9*¢T - ZEC 001-1%
(PIP°iL (£)8°86 (£)Z°08 (P)0*¥2 - (2)€°8Z  (L¥6'BZ (2189 - {(2)Z2°ir  (2¥°9  (2)9°8Z 1e< 05-1¢
(6)S°py (OLIP°BLL  (P)O*BF  (L)Z°v2 (PI9°FG  (ZI0*ZT  (LIP*BL  (90°0F ()I°101 (D)6°0Z  (€£)L°GZ (9)9°L¥ (114 05-1¢
(OF°LZ (B)S0L (M °SZ (916°tG (DI0°{G1 (ZIB*S¥ (3I9°19 {5)9'9L (€120 (DIL*16 - {etL 6Z¢  0OL-16

Lty 1M o NY LT WY 6Z¢ 6l Olv  £0f 3Ly 162 LLZ 21V €97 DIY  S¥Z DIV €SZ DU¥Y 602 WRIIS (W)
8Z¢ Jiv 81§ 06z 1Y 9T 80T JLY yidag

Lzg 682 L0z
29861 5961 PeEL Z86! 1861 0861 6L61 §461 Ligl 9i6| GL6l <i61
did] - Jwe)

SEe4RU| 150 SSOWO|Q oYy pue (= |w Oo/Bx%) %04 Jad jUb |eR uRew Pe{j|4R.44S O]

o sessyjuemed u| Sdequny

*8|qr} @4 Jo woiqoq Suy 4@ UeAll eue Splw|| @OUSPIjuD JCE BiRw(x0sddR jeut UK BuotR f(._01X4)

MWN4RILS YDWe U] SMOJ B4NUJW g |N}SSEDDNS JO Jaqunu ey4
"P¢ UC|SIA[Q Ul SABAINS *p sy uwod) ‘wnjedys AQ ‘aoy sed e2)R1d uedjuewy 4O (By) 4ybjes ueay -y &|9°)



- 15 -

0°9I8‘Gl 6°9Z0°Ir € POS°8L 0°262°2¢ (*992°'vZ 97229°CC 6*Z0L°OF 0°OPL LIy 6'CO2°€Z LT0GZT6Z 0°962°0F £°6LL'¥9 +Z1
Z*99L°091 Z°661°L9C 1" PLL BGT S°61L°6TC O°GLY 00L 0°COZ L0 ¢ 996 240 ¥ C¥b 22C €'8LR°TF1 v ZLO ¥ C'61C°9F1 G LTL1LOT +8
ZLOZ'ZEZ G POV IOF 6 1G6°Z95 C LGB TS G CGL LY B9 LYY P ¥I6° 109 BCT0"66EC 9GP LI 0°SGC 681 Z'849°262 €TLLLTL6E +9
PrOL0BEE LTL19°LBY L*LLSTGBE iTPPET9LG S GLE'EPE Z 080G 9°GEL°969 L 6LZ'LZY CTO0R'6£Z 6°L06°00Z 0°98{°¢6Z C'ZL6 BILF +
$*B6L'65Z B LZE 16V C*0AG°06C v BYLPOS L P69° 165 P*OCO LGE G*CEL 299 QG 00" 9CF B L6V Z¥T Z°60L 007 ¥Y'60R°CHZ 6°6BB OTY +Z
B OSSP 62 9*CZ¥ L6 G ZO6°06L 1°GLL 86 9°€66°16S 6 001 L66 $°€CC1°2Z99 8 010°9Cy O 8IZ CPZ Z°60L°00Z 2°L9B'C62Z L9527 1Z¢ |R}OL
-2 g+ 10t 9 Zrl RN 14 411 0L - - 2 0ZL - - 8'99¢ umouyun
- - - - - - - : - - - - 9° g8 ze
- - - - - - - - - - - B*LEl 1z
- - - - - - - - - - [T [ NN 74
(AN - £ 52 [AS:14 [ - g8 vi ¥*I6 - 6°9¢ 0*6il 9:¢z2Z 61
gl 5466 9° L9 6°0z2 £°06 F AT [ h a4 [48-I-+4 ¥ ¥Ol 00 LBl [REY-TAN! g1
6°t91 €659 B 69¢ 9 (Z¥ 0*8¢¢ ¥ {6% L* 069 £*L1e [~ TEY Lrzvl 9r¢alL Bro9z'z Lt
¥* 608 z662°1 0" t6H [JAE4:TAN! 5t 26L 7*87¢L 0°9L¥1 AN R B 0BIL"1 6°G68 [AE 21281 z zo0'+ 9l
6°¢Z1°1 g 0Ll *AN4-T AN [RAE:1: 01 8 zBe 1 [ T4 2 £ ¢66°2 L*66€°Z L1=zie‘l 9°125°2 6°5¥0° G p*etl’s gl
L 6802 g*88¢°C Brzee 1 8622°¢ 9 ¥L9°2 6°v9r ¢ AR YA AEY v 6llC BT ELL’g 0°6BZ ¢ g*LzL’9 ISR 1A} ¥l
861z [*p6L 1L 9°t¥s'p 1*8z6°8g 1*&t0'g zoiBE’e [SE-YE RN L°vC6°0L Z°0BG'¢ 6 vv6 L 6 EP9° L ¥E06° 91 £1
6 89¢ L Z LIL'0Z 9°LB6°6 LT0BF 9L LT6L9°CL §'LZL'ZL GULLILTZZ QT600°¢Z £*9GLLL  LtIZFTCL 2rTCCTSL  ZT8RO"IZ 4
S 96t Pl £TLSHLY §£°Ll68°F7 € G6L°6Z €r0L97Zf 8'6¥t L1 LTLI67ZE O°F¥I1Z'6¢ 2°9L0°91 8°60Z°GlL Z2°99v°sl 9 vZe'fl 1
£ CE9°97 0°08L°08 G FZST9F L'10LBG PTGPLE9 BTE69°06 1TIE9TBL LUE9B'Y9 G GG¥ ZC L'166°BZ 6069747 G'6L0°9Z ol
ZEELITZE LtSPE°BOL 8°6ZO0°LL  LLIZTI6  LTLBLlTGL  £GGPT69 LTL6L'€H  ZULEB9L 9tivI"eL €°Z06°8T £°0€87¢€T 1*0%0°6S 6
Z*9p9°19 6°80¢‘68 1°TZL'L6 G CICTBIL 67SBC POl S 1A6TI0E 0*9LITLCL 6*9BLT66 1'IBLTLS 6*19C°ZC €9f0TIv O"vZZ¥C 8
1*1bi*2s L*6ZZ°8BS 0°6l0°96 £*6E£9°66 1*1Z0'68 Z*LLE COL P LLG"CHY 6°COV° PG €°06GL"6C L°GPE°0T 8'996¢°¢6 0 Zsi’tvH I3
6*L69°BY 9°6E0°9¢ 8*0G1'8F 0Q°Z06°Z6 v LGBLS 9'LP9O0B 9 9LLGB S 9L1'8L 0TLEB'¥Z 6°9€L€Z 1°2ZfL°I6 BTL68°G9 9
0 9i18's L*90Z €1 E£°6LL°L1 ¥°66Z°CS P TS5°66 9°L66°GL C€*BIP'CY v i19°9lL B L66'E 0 LLL"9 0 664722 1*920%6¢ 4
[ AR 1 Rt S 9¥6°'Zl G*CO6 ¥ r16L6 9°600°L1 B8'028°61 6°Z6E£°El G'P¥9GL  9°9lf’S 6°GlC Y g*BolL ¢l 9 BZL'TIL ¥
6 12§ 1*0L6°¢C ¥e08¢‘¥ rrize’s 9 tve’ 6°6LE Tl B ZPO'E 1tarz’e 01612 € L6l [REE14 6 Ls6" | <
0*0 0" vgl [Ad:F44 6°z8L 1 0" 156 £UPLS (R4 0T 9BY §°9%5 00 "L 0'0 4
00 00 9°6£Z L 881 £ ove 00 00 070 0" 0 070 B LG 00 t
0¢ 625 61¢€ s0L LY 06Z OLl¥ $LZ OL¥ [4-TAR IR vz JL¥ €€Z Olv 2ZZ 01v¥ 661 DLV L81 JLlyY (Sdued)
6Z LM 8Z¢ OLi¥ BlE DLY¥ vOg eby
82 Lz L1g
c861 zZa6| 1861 0861 6L61 BL6L L6l 96l 5L61 vLEL 2L6l 1L61
diayl _ Je8),
(eI ILS
pOID8I85) ¢ UO|SIAIQ O4VN U] SADAINS |[©SSOA YOIJIROSOJL WO} pPeYRW| 4SO Am Ql%) sSJequnu uwopie(ndod ed)eyd ued|Jemy +~@g| ©)QeL



- 16 -

Teble 1%b. American plaice population numbers x103 estimated from research vessel surveys In Rivision 3. {selected stratals
make these estimates comperable

| Values for the trips by the A. T. CAMERON were adjusted by the approprlate converslon fectors to
| with those from the W. TEMPLEMAN and the A. NEEDLER surveys.

1971 1972 1974 1975 1976 1977 1978 1979 1980 1981 1982 1985
} : 317 327 28
| Age 304 ATC 318 ATC 328 WT 29
l [years) ATC 187 ATC 199 ATC 222 ATC 233 ATC 246 ATC 262 ATC 276 ATC 200  ATC 305 39 329 30
I
: 1 0.0 28.9 0.0 0.0 0.0 0.0 0.0 120.5 94.4 119.8 0.0 0.0
‘ 2 0.0 36.1 0.0 273.4 243.0 177.7 282.2 260.2 891.4 21447 67.0 0.0
| 3 978.9 175.6 98.6 1,075.6 4,122.5 1,532.2 6,669.2 619.4  2,7T10.6 2,290.2 1,785.0 321.9
4 6,064.3 6,384.5 2,190.6 1,688.3 7,822.2 6,7T10.0 9,896.0 B,515.0 4,895,7 2,450.2 6,473t 1,053.2
‘ 5 24,901.2 13,799.5  3,394.7 4,498.9 8,305.7 21,798.5 37,990.9 27,779.6 26,647.7 B,859.6 7,196.7  5,4i6.0
6 37,562.4 31,252.0 12,843.3 12,418.4 9,088.3 44,584.0 44,155.2 47,015.9 51,690.9 25,555.5 20,362.2 18,697.9
: 7 15,3945 46,174.5 21,174.2 22,881.5 28,B66.0 B2,778.4 69,573.7 69,693.6 67,331.5 37,153.4 38,260.8 52,741.1
i 8 40,057.4 .48,148.5 30,218.1 42,217.9 64,397.0 130,367.3 106,241.8 111,200.9 133,955,9 100,240.2 81,576.0 61,648.2
| 9 74,642.7 30,979.4 33,593.2 45,709.4 75,925.6 95,242.1 B85,721.8 92,502.0 115,494.3 97,163.3 126,390.0 42,174.2
10 33,851.5 33,397.6 35,230.2 40,065.0 79,930.3 98,128.5 65,847.8 §1,838.0 75,532.3 59,910.6 103,503.1  26,633.3
] 30,712.0 20,106.1 19,827.0 20,490.7 50,978.1 42,849.3 22,636.1 41,4429 33,534.4 32,366.5 61,278.2 14,496.%
12 28,14.7 21,231.9 17,509.3 15,023.2 29,911.8 28,873.5 15,744.8 17,834.3 21,425.5 12,983.9 26,945.7  7,368.5
13 21,587.1  9,937.1 10,371.2 7,254.3 14,215.0 11,969.1 6,995.6 6,539.5 11,087.1 5,911.8 14,552.3  4,219.8
14 15,020.5 7,966.1 5,609.8 4,073.9 4,055.2 4,530.6 4,498.5 3,483.6 4,193.5 2,070.7 7,005.4  2,079.7
15 7,508.8 6,539.7 3,309.2  1,835.7 3,119.6 3,389.3 1,878.1 2,189.3  2,446,1 §,641.4  2,224.1 1,123.9
16 5,202.9  4,490.9  1,179.6  1,535.0 1,452.4 1,947.0 950.5 1,030.4  1,927.8  1,106.3 1,683.7 805.4
17 2,938.9  1,499.7 185.6 411.2  1,0682,5 913.6 514.9 437.2 550.6 610.7 8%1.9 187.9
18 1,678.4 414.3 9.0 135.7 335.8 586.8 109.4 11647 287} 87.9 72.1 15.4
19 290.7 154.7 50.6 - 120.2 102.3 - 22.5 62.6 32.9 - 15.4
0 230.5 130.5 - - - - - - - - - -
21 145.3 - - - - - - - - - - -
22 115.2 - - - - - - - - - - -
| Unknown 434.5 0.0 0.0 360.1 0.0 0.0 84.9 77.0 18.9 185.3 68.7 32.5
Total 408,032.2 283,067.6 196,785.2 221,947.2 383,951.4 576,440.6 479,791.4 512,727.5 554,778,3 390,954.4 500,295.5 239,430.8
2+ 407,597.7 283,038.7 196,785.2 221,568.1 383,95i.4 576,440.6 479,706.5 512,530.0 554,665.0 390,649.3 500,226.8 23%,398.3
4+ 406,618.8 282,827.0 196,686.6 220,239.! 379,585.9 574,730.7 472,755.1 511,641.4 551,063.0 388,145.0 498,374.8 239,076.4
6+  375,653.3 262,443.0 191,101.3 214,051.9 363,458.0 546,262.1 424,868.2 475,346.8 519,519.6 376,835.2 484,705.0 232,207.2
B+  262,696.4 185,016.5 157,083.8 178,752.0 325,503.7 418,899.7 311,139.3 358,637.3 400,497.2 314,126.3 426,082.0 160,768.2
12+ B3,433.0 52,384.9 38,215.3 30,269.0 54,272.5 52,312.5 30,691.8 31,653.5 41,980.3 24,445.7 53,334.7 15,816.0

Table 16a. American plalce population numbers (x10~3} estimatod from resaarch vessel surveys

In NAFO Divislon 3N (seiected

stratal.
Year ~ Trip
1971 1972 1973 1974 1917 1978 1979 1980 1981 1982 1984 1985
327
Age 208 276 304 318 ATC 328 AN 43
{yesars) ATC 187 ATC 199 ATC 209 ATC 222 ATC 263  ATC 277 AYTC 289 ATC 305 ATC 319 329 AN 27 WT 29
1 Q.0 50.6 0.0 0.0 Q.0 18.0 39.9 0.0 232.9 35.3 0.0 0.0
2 0.0 327.7 12.1 0.0 50.2 174.5 145.7 62.5 531.0 403.6 27.4 3.5
3 3,539.4 542.9 202.1 1,033.3 811.9 5,937.9 564 .4 509.1 3,610.2 1,062.2 147.8 139.0
4 3,720.4 2,731.7 976.4 3,157.9  7,137.5 11,253.3 2,642.3 1,931.4 6,106,9 3,613.0 556.7 1,655.9
S 3,697.7 3,696.6 4,730.9 4,683.5 11,644.7 19,522.8 9,616.8 4,780.2 4,346.1 3,084.7 1,593.2 3,436.0
6  2,068.4 5,053.4 5,394.1 7,419,1 15,312.3 14,878.0 13,418.5 8,473.6 11,500.8 2,746.9 3,691.3 5,480.]
7 5,789.1 2,517.4 5,320.6 5,910.5 11,773.4 14,957.1 14,399.9 11,370.4 29,428.5 2,954.6 6,034.1 5,885.8
B8 3,928.9 4,561.2 3,960.8 5,241.5 10,207.5 9,090.6 14,249.9 9,180.3 24,5B1.4 6,060.4 8,701.5 7,294.1
9  6,749.9 6,255.4 2,692.4 3,302.) B,947.8 5,796.8 B,622.6 7,744.9 17,807.8 6,882.1 11,209.2 7,565.3
10 6,745.2 8,703.7 4,076.0 3,426.6 5,787.6 6,104.5 7,318.5 4,764.2 12,241,9 5,267.5 13,792.8 8,534.C¢
1 6,140,3 5,801.8 4,893.% 2,409.6 4,513.2 3,734.0 3,262.6 2,620.3 5,624.9 3,405.5 5,362.8 6,493.2
12 4,576,3 4,334.6 3,385.1 1,536,7 2,B11.0 2,506.4 1,731.9 1,970.0  3,438.9 2,163.1 4,010.9 3,904.6
13 2,180.0 2,798.8 2,421.7 1,517.8 1,640.2 1,511.6 68F.8 9i0.9 1,907.3 611.1 2,634.F 2,126.1
14 §,468.2 2,212.5 720.4 577.8 1,126.0 917.5 586.0 663.7 598.4 851.7 1,506.6 1,385.6
15 972.3 767 .4 601.2 604 .6 565.6 785.2 558.1 443.7 1,224.3 491.5 1,256.4 1,136.7
16 982.4 566.7 445.3 206.5 364.5 217.0 275.6 389.5 599.5 523.7 1,199.9 354.7
17 38049 122.2 51B.1 88.1 112.2 175.9 61.4 452.6 309.3 484.1 609.1 94.5
18 786.4 131.1 138.0 43,2 - 30.9 ~ 83.6 249.6 311.2 303.9 -
19 337.3 122.2 117.4 36.3 - 0.0 - 31.7 - 23.7 96.2 -
20 141.9 173.8 82.4 - - 69.6 - 15.8 - - 23.9 -
21 0.0 - - t- - - - - - - - -
22 72.0 - - - - - - - - - - -
Unknawn 1,028.¢ 46.4 - 47.3 - 37.8 0.0 40.8 84.4 - - 0.0
Total 55,304.2 51,508.3 40,688.9 41,242.4 B2,805.6 97,719.4 78,175.9 56,449.2 124,433,1 40,981.9 63,757.8 55,489.1
2+ 54,276.2 51,411.3 40,688.9 41,195.1 B2,805.6 97,663.6 78,136.0 56,408.4 124,115.8 40,946.6 63,757.8 55,489.1
4+ 50,736.8 50,540.7 40,474.7 40,161.8 81,943,5 91,551.2 77,425.9 55,836.8 119,974.6 39,480.8 63,582.6 55,346.6
6+  43,318.7 44,112.2 34,767.4 32,320.4 63,161.3 60,775.1 65,166.8 49,125.2 109,521.6 32,783.1 61,432.7 50,254.7
B+  35,461.2 36,541.4 24,052.7 18,990.89 36,075.6 30,940.0 37,348.4 29,281.2 68,583.3 27,081.6 51,707.3 38,888.8
12+ 11,896.9 11,219.3 B,429.6 4,611.0 6,5619.5 6,214.1 3,894.B 4,971.5 8,327.3 5,466.) 11,641.0 ©,002,2
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Table 16b. American plalce population numbers (x10™3) estimated from research vessel surveys in Divisfon 3N (selected stratal.
Values for the trips by the A. T. CAMERON were adjusted by the appropriate converslon factors to make these estimates comparable
with those from the W. TEMPLEMAN and the A. NEEOLER surveys.

197 1972 1973 1974 1977 1978 1979 1980 1981 1982 1984 1985
327
Age 208 276 304 318 ATC 328 AN 43
tyears) ATC 187 ATC 199 ATC 209 ATC 222 ATC 263 ATC 217 ATC 289 ATC 305  ATC 319 329 AN 27 WT 29
1 0.0 2.2 0.0 Q.0 0.0 9.0 20.0 Q.0 116.4 17.7 0.0 0.0
2 0.0 163.9 6.1 0.0 3.2 87.2 .1 3.2 265,5 03,0 27.4 3.9
3 1,769.7 275 101,1 516.6 427.6  2,969.0 283.8 254.6  1,805.0 551.8 147.8 139.,0
4 1,860.2 1,481.2 488.2 1,631.1 3,703.7 5,804.7 1,321.6 1,058.4 3,053.3 1,967.5 556.7 1,655.9
5 3,104,0  3,041.7 1,078.5 3,290.0 6,285.4 11,899.5 5,424.2 3,386.6 3,001.6 2,573.5 1,593.2 3,436.0
6 2,006.5 5,305.9 5,395.0 6,235.1 14,577.3 14,015,9 9,433, 71,7845  8,439.7 3,265.4  3,691.3  5,480.1
7 7,464,0  3,215.2  6,566.9 6,951.7 13,429.7 17,675.4 14,588.2 13,968.9 31,082.7 3,793.3  6,034.1 5,885.8
8 5,107.6 5,865.2 5,148.9 6,568.2 12,719.2 11,817.7 17,878.0 11,934.4 31,254.7 8,319.5 B,701.5 7,294.1
9 8,774.9 8,132.0 3,500.2 4,292.7 11,292.5 7,535.9 11,214.3 10,068.4 23,058.8 9,540.0 11,209.2 7,565.3
10 8,768.7 11,314.8 5,298.8 4,454,5 7,512.6 7,935.8 9,516.7 6,193.5 15,014.3 7,301.3  13,792.8 8,534.0
1 7,082.4 7,542.3  6,362.1 3,132.4 5,860.0 4,854.1 4,240.1 3,406.4  7,312.2 4,715.0 6,362.8 6,493.2
12 5,949.1 5,635.0 4,400.6 1,997.7 3,647.0 3,298.3 2,247.6 2,561.0 4,470.6 3,000.5 4,010.9 3,904.6
13 2,834.0 3,625.5 3,148.2 1,973.2 2,157.6 ¥,965.0 880.5 1,184.2 2,479.5 912.5 2,634.41 2,126.1
14 1,908.6 2,B76.3 936.5 751.1 1,469.7 1,192.7 749.8 862.8 778.0 1,233.1% 1,506.6 1,385.6
15 1,264.1 997.6 781.6 186.0 739.3 $,020.8 711.6 576.9 1,591.6 695.3 1,256.4 1,136.7
16 1,217.2 T36.7 578.9 268.4 4717.0 282.1 350.9 506.3 779.3 714.5 1,199.9 354.7
17 494.2 1568.9 673.6 114.6 145.4 228.6 79.9 588.3 40241 671.9 609.1 94.9
18 1,022.3 170.4 179.4 56.1 - 40.1 - 121.7 324.5 416.0 303.9 -
19 439.5 158.9 152.6 47.2 - 0.0 - 41.2 - 36.8 96.2 -
20 184.4 226.0 1074 - - 90.5 - 20.5 - - 25.9 -
21 0.0 - - - - - - - - - - -
22 93.6 - - - - - - - - - - -
Unknown 7311 60.3 0.0 23.6 0.0 18.9 0.0 53.1 91.1 0.0 - 0.0
Total 63,035.1 61,004.5 46,905.2 43,070.2 84,455.2 92,701.2 79,011.5 64,102.9 136,220.9 49,9268.6 63,757.8 55,489.1
2+ 62,304.0 60,919.0 46,905.2 43,046.6 84,455.2 92,673.3 78,991.5 64,049.8 136,013.4 49,910.9 63,757.8 55,489.1
4+ 60,534.3 60,483.6 46,798.0 42,530.0 83,996.4 B9,617.0 TH,636.6 63,764.0 133,942.9 49,156.1 63,582.6 55,346.6
6+ 55,570.1 59,960.7 43,231.3 37,648.9 74,007.3 71,9129 T,890.B 59,319.0 127,888.0 44,615.1 61,432.7 30,254.7
B+  46,099.6 47,439.6 31,268.5 24,462.1 46,000.3 40,221.6 47,869.5 38,065.6 B8,365.6 37,556.4 51,707.3 38,880.8
124 15,466.0 14,585.3 10,958.5 5,994.3 8,616.0 8,078.1 5,020.4 6,462.9 10,825.6 7,680.6 11,641,0 9,002.2
Table 17. Mean numbers per tow {with upper and lower 95% confidence limits)
from research vessel surveys {spring} in NAFD Divisions 3L and 3M. Estimates
are for the same strata each year.
3L 3N
Year Upper Mean Lower Upper 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
19732 - - - (68.4 49.0 29.7
1974 177.0 136.3 {95.6 (69.9 49.5 29.0
1975p 387.1 228.1 69.0 - - -
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 {179.5 117.7 56.0
1979 494 .4 393.8 293.1 (164.2 94.0 23.7
1980 582.9 4]11.4 239.8 (88.6 68.0 47 .4
1981¢ 384.2 291.7 199.2 {257.5 180.1 (102.8
1982 d 529.1 365.7 202.4 (68.8 52.3 (35.8
19842, - - - (98.7 77.2 (55.7}
1985 (206.3) 178.5 {150.7) (86.4) 66.8 (47.3
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er and lower 95% confidence

Table 18. Mean we1Eht cau?ht {(kg) per tow {with u
Divisions 3L and 3N.

Timits) for research vessel surveys {spring) in NA
Estimates are for the same strata each year.

3L 3N

Year Upper Mean Lower Upper Mean Lower
1971 2196.0; 130.2 {64.4; (104.2) 58.5 12.8)
lg;Sa 127.9 75.3 22.6 526.1} 58.2 40.2‘
1 - - - 4.9 37.3 19.6
1974b {73.9}) 53.1 32.2} 39.7) 30.0 20.4
1976 056y 60 (sas) : ' ‘

1 . . . - - -

1977 145.8 124.1 {102.3; 64.3 47.0 29.7)
1978 120.1 99.5 578.9 62.9 45.9 28.9;
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)
1981¢ 123.1 95,7 68.3 {127.3 87.7 48.2;
1982 d 145.9 111.7 77.6) 43.2 33.9 24.7
19844 - - - 80.0 63.2 46.4;
1985 (89.7} 78.9 {68.2) {62.7} 53.3 43.8

Bcoverage for 3L very poor.

bcoverage for 3N very poor.

Cstratum 361 (Div. 3N). omitted.

dyo 1983 survey. Different vessel - gear combination used in surveys from

1984 onward.

Table 19. Mean weight (kg) of American plai
surveys {fall} in Division 3L.
successful 30 minute tows in each stratum.

(kq/30 min.), the biomass estimates {tx10-3)

ce per tow, by stratum, from R. V.

Numbers in parentheses are the number of

The stratified mean weight per tow
, along with their approximate 95%

confidence

plus sign were omitted

1imits, are

given at the bottom of the table.
rom the calculations 1n Tables 20-21.

Strata marked with a

1981 1982 1983 1984 1985
323 7 16 37
ATC 324 333 WT 8 WT 17 WT 38
Stratum 325 ATC 334 9 18 39
o ;. e BE R
341 .2(3 18.2(4 121. ) .
342 109.7(3 44.813; '19,5(4) 162.5{2 a4.7{3¥
343+ 50.9(4 - 483.2(3) 53.3{4 932.523;
o 2haa 5AR I%%g%l i %8409
346 13.0{3 4.3(4) 10.8(5) 11.5(6 6.5{5}
347 324,3(3 235.9(4) 134.7(6) 216.5(6) 52.1(4)
348 114.1 5; 126.855; 112.3(11) 201.4 11; 43.4(14)
345 20.1(7 27.5(5 113.1(9) 81.7(14 21.3{10)
350 8.3(6 4.322} 72.1{8; 128.9(12) 57.7&9)
363 65.5(4 34,3(3 253.7(3 54.9{8) 48,0 10}
364 254.2(9 114.7{11) 95.2{11) 254.6(10) 114.4513
365 242.8(4 284.0(4) 198.7(5) 67.9(4) 136.6 a}
I R 1 S o
369 218.5{2 27.9 4; 129.4 6! 76.4(7 67.3 6}
370 121.0{4 88.2(6 121.0(6 145.8(7 34,3 9;
371 149,9(4 97.3(5 180.4(5) 110.7(7 156.9(7
i72 20'3i5} 79.9{7 102.5{4} 74.0{13) 68.3{17)
384 63.2(3 176.9(4 105.0(3 210.8(6) 92.6(8)
385 78.5(8 128.4(8 107.1{5) 96.5(12) 30.0512)
T I e I
388+ - 0.0{3 - 0.0(2 14.0!2
389+ - 25.1(4 - 103.1(6 183.0(5
390 38.5(3) 87.58(4 72.7(3) 89.5f3 97,2 7}
O I
392+ - . . . .
729+ - - - 3.3{2} 4.5{2}
730+ - - - 0.0{2 0.0(2
731+ - - - 0.0(2 1.0(2
7§%+ - - - 0.0(2 0.0 2}
733+ - - - 0.0({4 0.7 3}
734+ - - - 0.0 3; 0.0(2
R S PRI ]
+ - - - .
Upper 150.3 94,9 149.4 122.2 135.1
Mggn (#sets) 108.2{99) 78.6(120) 110.8(125) 108.4(208) 75.7(231})
Lower 66.1 62.2 81 ; 54.7 16.3
r 379.7 249.4 339.6 353.6 392.8
gqg;ass 273.3 206.4 268.0 313.8 220.2
Lawer 166.9 163.4 196.4 273.9 47.5
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Table 20a, American plaice populaticn numbers (x 10-5) estimated from research
vessel surveys (fall) in NAFO Division 3L. Estimates in each year are for the same
strata.® Biomass (t x 10-3) estimates and their 95% confidence intervals are fncluded
at the bottom of the table. .

Survey-Year

T AT W T W
323, 324, 325 333, 334 7, 8,9 16, 17, 18 37, 38,.39°
Sept.-Nov. Oct.-Dec. Oct.-Nov. July-Sept. Oct. Nov.

Age 1981 1982 1983 1984 1985

1 16.6 2.6 0.0 . 0.0 0.0
2 22.1 33.6 2.0 0.0 1.3,
3 160.0 106.3 22.8 2.4 1.9
4 239.8 374.3 89.2 27.7 13.8
5 428.4 686.2 474.7 175.7 108.4
6 598.8 1235.2 1024.5 617.6 480.2
7 1621.7 1550.2 1732.6 - 1683.8 - 921.9
8 1400.5 1526.3 1535.7 1943,7 - 807.0
9 1176.0 829.3 784.2 1155.5 683.8
10 1059.9 452.6 436.2 772.3 305.3
11 429.1 228.6 187.2 306.6 136.1
12 3it.2 100.5 140.2 178.0 99.0
13 119.4 36.3 83.2 84.6 51.3
14 32.9 13.4 12.8 40.4 15.3
15 9.2 14.7 14.9 . 26.4 9.2
16 2.2 5.8 6.9 10.6 4.5
17 - 2.4 2.0 2.9 0.8
18 - 0.3 - - 0.3
UNK - - - - 0.2
Totals:

2+ 7611.1 7196.1 6549.1 7028.2 3,643.1
4+ 7429.0 7056.2 6524.3 7025.8 3,639.9
6+ 6760.8 5995.7 5960.4 6822.4 3,517.7
8+ 4540.3 3210.3 3203.3 4521.0 ,115.6
12+ 474.8 173.5 260.0 342.9 180.4
Upper 777 246.9 3i1.8 333.1 188.5
Biomass 271.3 204.0 248.4 294.5 157.9
Lower 164.9 - . 161.1 184.9 255.9 127.3

No. sets T 95 107 116 170 192

3 out of 23 strata not surveyed in 1983.

Table 20b. American plaice population numbers (x1075) estimated from research vessel
surveys (fall) in NAFO Division 3L. Estimates in each year are for the same stratal,
“VYalues for the trips by the A. T. Cameron were adjusted by the appropriate conversion
factors to make these estimates comparable with these from the W. Templeman surveys. -

Survey—Yeér

LA ETC WY W W1
323, 324, 325 333, 34 7, 8,9 16, 17, 18 37, 38, 39
Sept.-Nov.. Qct.-Dec. Jct.-Nov. July-Sept. Oct. Nov.

Age 1981 1982 1983 1984 1985
1 8.3 1.3 0.0 0.0 0.0

2 11.0 16.8 . 2.0 0.0 1.3
3 80.0 53.1 22.8 2.4 1.9
4 119.9 187.1 89,2 27.7 " 13.8

5 214.2 343.0 474.7 175.7 108.4

6 431.1 T71.0 1,024 .5 617.6 480.2
7 1,682.7 1,370.6 1,732.6 1,683.8 921.9
8 1,567.7 1,826.6 1,535.7 1,543.7 807.0
9 1,333.3 1,067.9 - 784.2 1,155.5 683.8
10 1,303.1 588.5 - 436.2 772.3 305.3
11 557.8 297.2 187.2 306.6 139.1
12 404.5 130.6 140.2 178.0 99.0
13 155.1 47.3 83.2 B4.6 51.3
14 42.7 17.5 12.8 40.4 9.2
15 11.9- 19.1 14.9 26.4 4.5
16 2.8 7.6 6.9, 1.6 0.8
17 - 3.2 2.0 2.9 0.3
18 - 0.4 - - 0.3
UNK - - - - Q.2

Totals .

2% 7,917.8 6,747.5 6,549.1 7,028.2 3,643.1
4+ ©7,826.8 6,677.6 6,524.3 7,025.8 3,639.9
6+ 7,492.7 6,147.5 5,960.4 6,822.4 3,617.7
8+ 5,378.9 4,005.9 3,203.3 4,521.0 2,115.6
12+ 617.0 225.7 260.0 342.9 180.4
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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 Cower 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) {133.8) 106.4 (79.2
1984 {321.8} 282.5 {243.2) {134.0) 118.4  (102.9
1985 (172.1) 146.7 (121.4) (75.8) 63.5 (51.2)

33 out of 23 strata not surveyed in 1983.

Tahle 22.

Division 3L in 1985-86,
tows Tn each stratum.

Mean weight (kﬁ) of American plaice per tow, by stratum, from R.V. surveys in
umbers in parentheses are the number of successful 30 minute

The stratified mean weight per tow (kg/30 min.), the biomass

estimates (tx107°), along with their approximate 95% confidence 1imits, are given at the
bottom of the table.

1985 1985 1985 1985 1986 192?6a
(N;¥ter) (Sp;}ng} (Sﬂ$mer) (FS}I) (His%er) {Sp;}ng)
Stratum 22, 23, 24 28, 29, 30 32, 33, 34 37, 38, 39 42, 43 44 47
328 14.33;5 51.63(4 47.88(4) 99.50(8} 21.98{12) 51.2(9
341 3.59(8 40.33(9 48.00 4; 21.64{7 13.40 9; 43.7(9
342 1.57{3 35.17(3 90.25(2 84.67{3) 0.00(2 53.5(3
343 4,83(3 12.6753 60,25 2; 932.50{3) 0.15{2} 48.0 4]
344 75.64(7 41.60(5 116.87(4 93.78(9) 0.68({5 77.0(8
345 19.5013) 23.30(5 28.07(7 24.44?9) 1.13 3; 16.3!7}
3% s RRE wrnl SN LBl A
347 13. . . . . .
348 118.31{8) 65.14{18; 99.18{13) 43.39{14} 1.32512} 104.0{12)
349 6.60(10) 49.80(14 64.19(7) 21,30(10 16.41(9}) 58.5 13;
350 11.58591 98.45512) 87.75{11; 57.67{9) 4.67?9) 94.,0{1?
363 83.81(8 107.81(8) 84.20(10 48.00{10) 30.61(14) 136.9 10¥
B g mh s el el uey
365 247. . . . . .
366 21.50{5; 37.5856; 91.0055} 62.39{9} 4.00(2 21.4{8
368 5.2512 30.50(2 5.50(2 1.38(2 - l6.5{2
369 11.85§5} 71.70{5; 59.67‘6; 67.25{61 2.43§3 16.1{6
3 S.63(6) 104811 oalel  1seea Baolsl  evole)
3 . . . . . .
372 60.45?11) 109.92{12) 39.95{10) 68.26517) 35.29{19) 65.8{14)
384 53.6354) 100.33‘6) 69.00{2‘ 92.63{8) 47.50{9) 114.0{6)
385 23.45(11) 48.83(15) gz-gg g 1%%'33(%?’ 13.{;(%6) 5%.?{%?)
44.90(5 26.00(5). . . . .
ggg 3.88 4; 20.75 6‘ 2.57;3 0.69(4) 22.63(4 3.0{4}
388 19.83(3 25.50(2 0.00(2 14.00{2) 40,1743 11.5(2
L Wl ded gk aad o ad
9 . . Y 97. . .
39? 141.00(2) 9.50(2) 18.00(2) 105.75(2) . 7.10{3}) 61.0 2;
392 153.75{2; 13.75 2} 6.0052} 6.75&2} 44.73{3} 9.5(2
750 ”'02553 038 %; 300050 ooty oo -
730 15.1 . . . - -
731 2.92(3 326.,00(2 0.00(2) 1.00{2) - -
732 0.65{2} 0.30(2 0.00{2} 0.00{2; - -
733 0.30(3 21.37(3 1.50(2 0.67{3 5.07(2) -
734 1.27{2; 1.50(2 0.00 2; 0.00{2} 3.00(2) -
735 1.50(2 57.00(2 7.5012 0.2012 - -
7136 - 5.00(2 0.00(2) 6.75(2) - -
Upper 114.20 67. 87.85 135.14 20.43 -
Mggn (# sets) ) 74.36{182) &60.25(221) 75.22(175) 75.74(231) 16.38(202) -(211)
Lower 34.52 52. 62.60 16.34 - 12,33 -
U 330.5 197.5 255.,4 392.8 57.2 -
B?g%gss (000 t) 215.2 175.1 218.7 220.2 45.9 171.6
Lower 99.9 152.8 182.0 47.5 34.5 -

2preliminary analysis.
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Table 23. American plaice population numbers {x1073) from research vessel
surveys in 1985 in Division 3L.

1985 1985 1985 1985
(Winter) {Sring) {Summer) (Fal1)
Age WT WT WT WT
{years) 22, 23, 24 28, 29, 30 32, 33, 3¢ 37, 38, 39
1 0.0 0.0 0.0 0.0 |
2 0.0 0.0 31.2 148.7
3 133.8 433.5 506.0 257.0
4 808.0 1,405.7 3,573.5 1,672.1
5 5,470.7 8,570.0 14,768.6 14,268.,3
6 16,637.5 28,497.3 62,699.4 69,233.4
7 68,038.1 84 .508.3 159,409.8 170,545.4
8 99,895.8 102,402.7 147,995.8 134,131.3
9 97,956.9 71,465.8 87,625.5 93,886.1
10 100,671.0 45,078.4 33,890.6 37,312.8
11 40,345.2 24.,369.1 13,758.4 16,226.3
12 17,711.3 12,066.6 10,344.3 11,257.8
13 10,008.7 6,716.9 5,654.5 5,931.1
14 2,785.0 3,250.2 1,955,2 1,889.6
15 1,549.2 1,632.7 925.0 1,180.6
16 141.5 1,040.0 446.5 537.1
17 292.1 213.4 269.8 104.5
18 73.1 15.4 39.6 37.6
19 16.8 15.4 - -
20 - - - -
21 - - - -
22 - - - -
Unknown 0.0 44.5 0.0 16.9
Totat 463,174.7 391,725.9 543,893.7 558,636.6
2+ 463,174.7 391,681.4 543,893.7 558,619.7
44+ 463,040.9 391,247.9 543,356.5 558,214.0
6+ 456,762.2 3g1,272.2 525,014.4 542,273.6
8+ 372,086.6 268,266.6 302,905.2 302,494.8
12+ 33,177.7 24,950.6 19,634.9 20,938.3

Table 24. Results of cohort analysis calibration for Divisions 3LN American

plaice.
Regression Parameter .30 .40 .50 . .90
Exploitable biomass r 0.559 0.534 510
vs CPUE, 1965-85 intercept -5836 -2202 -18
o slope 208017 196295 189257
'85 residual +41691 +2466 -21068
'84 residual -55593 -63959 -69005
Avg. exploitable r 0.863 0.884 0.854
biomass vs CPUE, intercept -29289 -25321 -22876
1965-85 slope 258076 241593 231642
‘85 residual +56778 +15323 -9836
'84 restdual +7882 -14988 -28952
9+ pop. nos. from r 0.25% .701
SPA vs 9+ pop. intercept 141754
nos. from spring slope 181
r.v. surveys, 1971-72, '85 residual +10430

1974, 1977-82, 1985
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Fig. 1. Landings of American plaice in Div. 3LNO for the years 1960-85 and TACs for 1973-86
{denoted by asterisks).
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Fig. 2. Catch rates of plaice by Can(N) trawlers in Div.r3LN for 1968-85.
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Fig. 3. Comparison of observed catch-at-age in 1985 with catch-at-age for 1985 projected in

the 1985 assessment, Div, 3LN plaice.
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Fig. 5. Plot of exploftable biomass from cohort run at FT=0.4 vs. CPUE, Div. 3LN plaice.
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Fig. 6. Plot of average exploitable biomass from cohort run at FT=0.4 vs. CPUE, Div. 3L

plaice.
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Appendix

After further analysis, it was decided to use the long-term average
partial recruitment for SPA. This vector is listed in Table 11 as PRPROJ, and
is the PR which was used for catch projections in the 1985 assessment of this
stock. This vector is reasonably close to PR86, a short-term average, and
should be acceptable as the PR for SPA, given that the same PR predicted a
catch at age in 1985 which generally agreed with that observed (Fig. 3).

SPA calibration was carried out using the methods described previously,
and these results are shown in Table 26. These results are very similar to
those obtained originally (Table 24), from the SPA runs using PR86. From
these, it was determined that the best estimate of Fp in 1985 was 0.35. The
cohort analysis at this level of Fy is shown in Table 27.

The parameters used for catch projections are given in Table 28 and the
projections are shown in Table 29. The TAC recommended for the stock in 1987
is 48,000 tonnes, 44,000 t from the projection for Divs. 3LNL and 4,000 t
{average catch level) for Div. 30.

Table. 26. Results of SPA calibrations. SPA runs used long-term average PR
{PRPROJ in Table 11).

F )
Regression Parameter 0.30 0.35 040 0.60 0.75

Exploitable r 0.559 0.547 0.534
hiomass vs CPUE, intercept - 683 - 3759 - 2201
1965-85 slope 208016 201319 196294

‘85 res +41691  +19277  + 2467

'84 res -55598  -60372 -63964
Avg. exploitable r 0.887 0.889 0.873
biomass vs CPUE, intercept -26267  -24363  -22913
1965-85 ' slope 249450 241209 235014

‘85 res +35156  +14407 - 1248

‘B4 res - 4062 -15542  -24235
9+ pop. nos. r 0.681 0.758
from SPA vs intercept 150196 133855
9+ R.¥. nos. from slope 178 201
spring surveys '85 res +34823 + 5912

1971-72, 74, 77-82, 85
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Table 27. Results of SPA
PRPROJ in 1985,
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at Fr = 0.35, using the partial recruitment vector
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Table 28. Parameters for catch projections for plaice in Div. 3LN.
Porulation in Catch in 1985 Mean wt.
Age 193 (000) (000) kg PR
6 114,000? 254 0.369 025
7 180,000* 1,748 0,435 .100
8 75,448 5,081 0.500 - .220
9 113,483 10,270 0,593 L300
‘ 10 109,435 15,086 0.648 470
: 11 81,339 13,590 0.731 .580
. 12 42,013 8,622 0.914 .730
» 13 13,963 3,75 1.205  1.000
H 14 5,810 1,54  1.51 1,000
H 15 3,447 928 2.006.  1.000
\} 16 999 269 2.605 1.000
4 17 338 91 2.969  1.000
K 18 26 7 3.554 1.000
Ea 19 4 1 3,377 . 1.000

K]

! Geometric mean (1974-83)
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Results of catch projections for Div. 3LN plaice.

Table 29.
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