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TAC regulation

This stock has been under TAC regulaticn since 1973 when  'a TAC of
60,000 t was established. From 1973-87, the TAC varied from 47,000 t to
60,000 t (Table 1) but was lowered to 33,585 t in 1988 and 30,300 t in 1989
following a decline in stock abundance. In 1990-92, the TAC was set at
about 25,000 t.

Catch trends

) Catches increased from about 20,000 t in the early 1960s to a peak of.
94,000 t in 1967, were relatively stable around 45,000-50,000 t in 1973-82,
then declined to 39,000 £t in 1984-85 (Table i, Fig.l1). Catches then
increased to 65,000 t in 1986 and have subsequently declined, with the 1990
value of 32,000 t being the lowest since 1963, The 1391 catch is estimated
to be about 39,000 t. )

From 1977 to 1982, the catch was taken almost exclusively by Canadian
vessels; but the catch by other nations increased rapidly from less than
2000 ¢ in 1981-82 to cver 30,000 t in 1986 as new fisheries were developed
in the Regulatory Area. Catches from these fleets have declined in recent
years, as has the Canadian catch (Tables 1 and 2). Canada and Spain have
taken most of the catch from 1987 to 1989. Considerable doubts have arisen
about- some ncominal catches ‘in recent years, resulting in varigus catch
estimates being used. These include surveillance estimates, breakdowns of
unspecified flounder catches by S.Korea based on reported flounder catches,
and any other estimates deemed by STACFIS Lo be reliable. This uncertainty
is reflected in the following table, where a large portion of thé 1991 catch
is estimated:

Canada 22453 t
EC Spain . 276
EC Portugal 186
S.Korea 6000
Other 10521

Total 39436

Table 3 indicates that the bulk of the catch has usually been taken in
Div. 3L. This table alsc indicates that the increase in catches in the mid-
1980s occcurred mainly in Div. 3N, with the value in 1986 in this division
being the second highest in the time series. Recent catches in the
Regulatory Area continue to be mainly from Div. 3N.

In 1990 and 1991, the Canadian catch totalled about 22,500 t, most of
which came from Div. 3L {(Table 4). The 1990 catch by inshore gears, mainly
gillnet, was the lowest in the 19-year time series for which ‘catches by
inshore gears were available and the 1991 value of 1500 t - was only 13%
higher. Most of the remainder of the 1991 catch was taken by otter trawl,
although about 2000 t was caught by Scottish seiners, which was similar to
1990. One major difference in the Canadian catch in 1991 was the amount
taken in Div. 30. Table 5 shows that the otter trawl catch 'in Div. 30 in
1991 was the highest by Canada since 1974. The directed Ffishery was higher
in Div, 30 in 1991 than in either Div. 3L or 3N (Table 6), which is the only
time that has occurred. This shift in effort also resulted in increased by-
catches of yellowtail in Div. 30 (Table 7), and in fact some of the fishery
in Fhis area was actually a mixed fishery for both flatfish species,




Catch-at-age, mean weights—at-age

Sampling was available from the Canadian (Table 8), Spanish (5CS
92/13), and Portuguese (SCS 92/14) fisheries in 1991. Table 9 shows the
catch-at~age from the Canadian fishery in Div. 3L (inshore and cffshore},
3N, 3@, and 3LNO combined. Ages 7-11 comprised the majority of the catch,
with the peak being age 9} this is one year lower than the modal age in the
Canadian fishery in 1990. The mean weights were higher at most ages in 1991
compared to 1990; this continues the trend noted at the older ages in recent
years.

The Spanish catch-at-age was combined with the Portuguese catch at age
and adjusted tc represent a total catch in Div. 3LNO of 16983 t. This
includes catches by §. Korea, other non-members estimated from surveillance,
and estimates of other non-reported catches. The Spanish and Pcrtuguese
catch—at-age are shown in Table 10 and indicate that ages 5-7 comprise 70-
80 % of the catch numbers.In each year from 1989 to 19%1, the 1985 year-
class was predominant in the S$panish catches. .

The total catch-at-age for 1991, which is given with the rest of the
catch matrix in Table 11, does not show the same bimodal pattern as in 1989
and 1990, as there was less difference in the modal ages in the catch in the
regulatory area versus the catch inside the Canadian 200 mile limit. It
should be noted that there is still a substantial number of fish in the
catch at ages younger than 5 from 1988%-1991. The mean weights at age are
given in Table 12 and indicate that the weights in 1931 were generally
higher. It should be noted that mean weights for 13930 have not been
calculated and the average of the 1989 and 1991 values were used for this
year. Data for 1990 are available and the weights will be calculated at a
later date.

Canadian catch rates (C/E)

As in all recent assessments of this stock, a multiplicative model was
used to analyze the C/E data from the Canadian offshore trawler fleet from
1856-91, These vessels have taken most of the catch from this stock over
time; and in the late 1970s and early 1980s, were the only vessels for which
a C/E data was available. Results from the model are shown in Table 13 and
Figure 2. The C/E declined steadily from 1956 to 1276 and rose gradually to
a relatively stable level from 1980-85. The C/E dropped sharply in 1986 and
remained at this relatively low level through 19%0. In 1991 the C/E declined
a further 37%. and is now one-third lower than the previcus low value for
this stock, observed in 1976. Given that the Canadian catch in 1991 was
similar to that of 1990, the drop in C/E meant that standardized effort rose
by over 50% in 1991, to about the level seen in 1986-87. These calculations
are supported by comparisons of the nominal effort in 1990 and 1991.

An analysis of the same data, but for the NAFO Divisicns separately,
shows that similar trends in C/E are present in each area. C/E was
relatively stable in each Division from 1986 to 1990, then declined sharply
in 1991 (Fig.3). :

C/E at age from the Canadian fleet, which uses the catch at age from
Canadian vessels and the standardized effort from the multiplicative model
using Canadian trawler catches, is shown in Table 14. This index shows. a
stable but lower stock size in 1986-90 compared to the estimates cof the
early to mid-1980s, followed by a decline in 1991, particularly at the older
ages. There was a moderate increase in C/E at ages 7 and 8 in 1991, but
large decreases at ages 9+. There is a change in the pattern of catch rate
at age in the early 1980s with older ages predominating since 1981. The
reason for this is a change in mesh size used by the Canadian fleet to a
standard 130 mm in late 1981,

Research vegsel surveys
Spring . i

Stratified-random surveys have been carried out on the Grand Bank on
Canadian vessels in the spring of each year from 1%71 to 1992, with the
exception of 1983. The stratification scheme used is shown in Figure 4.

In Div. 3L, the bicmass index was highest from 1978-82, declined to a
lower but stable level from 1985 to 1988, then declined sharply to a value
in 1991 which is only about 20% of the 1985-88 mean value (Table 15). A
preliminary estimate from the 19392 survey was only 8% of the 1989 estimate
in Div. 3L (Fig.5). Strata 729-734 in the deep water, which had not been

surveyed in this series since 1985, accounted for about 5% of the 1991
estimate. There is nc evidence from these surveys that plaice changed their
distribution by moving to deeper water, at least in the spring time (Table
16) .
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In Div. 3N, the biomass index also shows a decline in recent years,
with 1992 being the lowest point by far in the series (Table 17,Fig. 5). As
in Div. 3L, there is no evidence of a movement of plaice to deeper waters ,
down to the 400 fm limit covered in the surveys (Table 18}.

In Div. 3@, the biomass index has not shown the same consistent decline
{Fig.5), although the 1992 value is the lowest .in the series (Table 19%). As
in the other Divisions, most of the biomass continues to be found in the
shallower strata (Takle 20).

Tables 21-23 contain comparisons of bicomass estimates on either side
of the 200 mile limit in Divisions 3L, 3N, and 30Q. In Divs. 3L and 30, the
proportion of the biomass in the regulatory area was generally 5% or less,
while in Div. 3N the percentage ranges from 13 to 46 with an average of 26%,

For Div. 3LNO combined ({(Table 24), the percentage from 1985 to 1991 ranged

from 2.6 (1988) to 9.7 (1985).

To allow comparison of the trends in abundance at age for this stock
over the 1971-91 period, a multiplicative analysis of mean catch number per
stratum was again carried out, using the same methcdology employed in the
1991 assessment of this stock. The resulting series is adjusted for . the
change in the vessel—-gear used for the surveys and accounts for strata not
surveyed in each year. Tables 25, 26, and 27 show the abundance for
Div. 3L, 3N, and 3@ respectively, with Table 28 containing the combined

" index. It should be noted that the data from the 1982 survey were not
available on an age-by—age basis at this time,.

Figure 6 shows the trends in abundance for Div. 3L, 3N, and 3@,
separately and combined. In all areas, abundance was generally highest in
the late 1970s and early 1980s as the strong year- -classes of the early 1970s
dominated survey catches. BAbundance in 1990-91 was lower than any other
years, and the 1992 abundance is certain to decline further, based on the
biomass index from the 1992 survey. The abundance of older fish has been
declining rapidly, with the 1991 value for age B+ abundance being about half
the 1990 value and about one-third the estimates for 1986-1988.

There is some evidence, from the surveys, of improved recruitment to
the stock. The 1985 year-class, shown to be strong in Jjuvenile flatfish

surveys in Div. 3NO, showed up at ages 4 and 5 in Div. 3N as the largest

estimates in the time series {excluding the anomalcocusly high values in the
1978 survey}. However the estimate at age 6 in the 1991 survey is no better
than average. This year-class also showed up strongly in Div. 3¢ in 1990,
but is again about average in 1991. The 1986 year-class appeared to be
slightly above average in Div. 3NO in 1990 and 1991. There is, as yet, no
evidence from the spring surveys in Div. 3L that the 1985 or 1986 year-
classes ave strong. In total, the 1985 and 1986 year-classes appear to be
below average, although the 1985 year—-class is the dominant one in the 1991
survey (Table 28). It should be noted that 1%%1 is the only year in the
series of spring surveys where the domlnant age is less than 7.

It has been hypothes;zed that bottom temperatures may affect the
abundance estimates of this stock, either through changing availability,
natural mortality, or some other factor. Tables 29-31 show the mean bottom
temperature, by depth range, from the fishing stations in the spring surveys
from 1971 to 1991 in Div., 3L and 3N, and 1973-91 in Div. 3@8. 1In general,
the coldest years were 1972-74, 1985-86, and 1990-91. Most of the A. plaice
population is found in Div. 3L, mostly at depths -less than 100 fathoms.
Temperatures in Div. 3L are lower on average than in Div. 3NO, due to the
influence of the Labrador Current, Figs, 7-% show the trends in the mean
bottom temperature at the 51-100 fathom range in each Division. Temperatures
in the fall surveys in Div. 3LNO in 1990 and 1991 were generally higher than
in spring {(Table 32}, although there was little change from spring to fall
in both years in the temperature at the 51-100 fm interval in Div. 3L.- The

recent declines in abundance as measured by the surveys coincide with very

low temperatures on the Grand Bank. Recent experimental work has shown that
A. plaice tolerate sudden decreases in water temperature and will survive in
water as celd as ~1.4°C or =-1.5°¢C. However, the long term effects of
reduced temperature on the species are not known, nor is any relaticnship
known between trawl catchability or increased mortality of A, plaice and
bottom temperature. Further work is ongoing to determine if any such
relationships exist.

In addition to the declines in abundance noted for A. plalce in Dlv
3LNO, reductions in the numbers of this species in adjacent areas have also
been observed. In Divs 2J+3K, the biomass index from surveys has decreased
from estimates around 100,000 -tons in 1980-84 to less than 15,000 tons in
1991 (Fig.10). It is highly unlikely that the fishery played a major role,
with catches in this area averaging just 1600 t from 19%83-1991, In Subdiv.
3Ps, the biomass of plaice has shown a similar downward trend since the mid-




1980’s. These declines suggest that factors other than the fishery have had
a substantial impact on the reduction of the A.plaice stocks in the
Newfoundland area.

Fall

Stratified-random surveys have been conducted in Piv, 3L in the fall
from 1981 to 1981, usually in October-November and Figure 11 show the trends
in the biomass and abundance indices for those fall surveys. Multiplicative
models were used to adjust for missing strata in both series. The years
1981 and 1982 were not included in the biomass index because no conversion
factors exist for catch weights between the A. T. CAMERON, which did these
earlier surveys, and the W. TEMPLEMAN and A. NEEDLER, which were used for
the surveys after 1982. Declines over the time period are apparent in both
indices (Fig.11l). Table 33 shows the mean catch weights on a stratified
basis and Table 34 contains the results on an age-by-age basis. The 1985
year-class was dominant in the 1991 survey, but its value at age 6 is the
lowest in the time series. Only the 1986 year-class loocks anywhere near
average in the 1991 results.

Figure 12 shows a time series of abundance estimates from all surveys
in Div. 3L over the period 1981-91, including the data from the spring and
fall surveys discussed above. 1In 19%30 and 1991, fall surveys were also
carried out in Div. 3NC. Table 35 compares the results from the spring and
fall surveys in 1990 and there are a number of interesting points here. The
indices for 3LNC cembined increased between spring and fall in each year
(40% for abundance in 1990 and 75% in 1991). This spring to fall increase
has not been observed consistently in other years (Fig.l2)}. As well, the
estimates of total abundance and biomass dropped sharply from 1990 to 1991
{(—-44% for abundance in the spring surveys and -30% in the fall surveys)
This decline was evident in all 3 areas in the spring surveys but only in
Div. 3L in the fall, as both abundance and biomass increased in Div. 3NC
from fall 1990 to fall 1991.

Tables 36 to 38 contain biomass estimates by stratum from the fall
surveys in 19%0 and 1991 Div. 3L, 3N, and 3% respectively. As. with the
spring surveys, there is no evidence tc suggest a migration of A.plaice to
deeper water. Table 39 shows the estimates of A.plaice biomass in the
Requlatory area from the 2 fall surveys and these proportions are similar to
those from the spring surveys (Table 24).

Table 40. gives the age compositions ¢f plaice in Div. 3N and 30 in the
fall surveys. The 1985 and 1986 year—-classes were prominent in the catches
in Div. 3N in both surveys, particularly 1991 where they comprised 53% of
the total abundance. These year-classes were not as dominant in Div. 30.

USSR Surveys

Figures 13 and 14 show the estimates of abundance and bicmass
respectively of plaice from USSR surveys in Div. 3LNO. The results agree
with those of the Canadian spring surveys, indicating an increase in stock
size in the late 1970’5 and early 1980's, followed by an almost continuous
decline since 1984. Estimates in 1990 and 1991 are the lowest in the time
serjes. Age data are available for only the period 1984-90 and were examined
in the most recent assessment of this stock.

Maturity Oglves

Te examine possible changes in sexual maturation rates of -A.plaice on
the Grand Bank, maturity ogives for females from Div. 3L were constructed.
Data used came from spring and fall RV surveys done in 1985 and 1991 and
probit analysis was used on the percent mature at length and then age. The
ogives for length are shown in Figs. 15 to 18, and for age in Fig.19.
The following table containg the 50% maturity values, from the probit
analyses, for both length and age from the various surveys:

Mso
Survey Length Age
Spring 85 35.0 8.5
Fall 85 33.7 7.9
Spring 91 34.1 8.6
Fall 91 33.5 7.5

The differences between 1985 and 1991 are not large, and are in fact
smaller than the differences between spring and fall in either year. This
suggests that there has been no significant change in sexual maturation of
plaice on the nerthern Grand Bank from 1985 to 1991, although further work
is planned with the data from all surveys to ke examined.

Sequential population analysis (ADAPT and Laurec/Shepherd)
The catch-at-age , the abundance at ages 5 tc 14 from the Canadian
groundfish surveys, and the C/E at ages 9 t¢ 14 from the Canadian commercial




e

-5 - . .
fishery, all for the years from 1875-91 ({except for no 1983 RV data) were
used in 2 formulations of the Adaptive framework. The first (Tables 41-43}
used both indices while the secend {(Tables 44-46) used only the RV data. In
both formulations, all parameter estimate were significant, with most CV's
petween 0.2 and 0.3. The residual patterns for both indi¢es (Table 40)
indicdte year effects to be present, with 1991 showing negative residuals at
virtually all ages in both indices. As well, the C/E residual matrix shows
mostly negative residuals from 1975 to 1981, and positive values after that,
indicating lack of fit of the model. Residual patterns are not as pronounced
with the RV data in both formulatieons. Population estimates are similar in
both ADAPTs, but are lower at all ages in the formulation with RV data
alone. .
The Laurec/Shepherd (LS) calibration technique was used with the same
input data used in the Adaptive framework, except that the survey data were
those for 1984 eonward only (there was no survey in 1983). Table 47 contains
the results of the calibration with both indices, and the standard error
estimates on the g values are generally 2 tc 3 times higher in the C/E
relationships than for the RV data. Table 48 shows the output for the RV
data only. Table 4% contains a comparison of the 4 calibratiens (2 ADAPT and ‘
2 L3). The LS indicates a substantially lower population biomass in 1591
relative to ADAPT (Figs. 20 and 21), with the RV only formulation showing
slightly lower population estimates than the L3S run with both indices, which
agrees with the Adaptive framework results. All 4 analyses indicate the 1885
and 1986 year-classes to be larger than those of the previous few years,
with LS showing all year-classes from 1981 to 1986 to-be smaller than the
corresponding values from ADAPT. In general, recent year—-classes are smaller
than those of the 1960’s and early 1970's. Given the problems with the C/E
tuning, it was decided to use only the results from the RV-only tuning for
catch projections. : :
Regardless of the analysis used, the conclusions must be basically the
game - that the stock has declined substantially from the mid 1980's to the
present. SSB is at an extremely low level (17,000 t with L5, 42,000 t with
ADAPT) . There are likely to be a number of reasons for the decline,
ineluding adverse envircnmental conditions, but a major contributor must be
the increased fishing mortality on the younger ages, including these which
are not estimated in the VPA. The increase in fishing mortality at the
younger ages in the VPA (6-8) 1s particularly evident in the LS analyses.

Catch proijections
Results from both the ADAPT and L5 calibrations were used in catch

projections for 1993. The population estimates for 1991 were taken from the
calibrations with RV data only and the PR values were determined from 1989-
1991 mean F's in each analysis. The 1989-91 mean weights at age were used in
both prejections. The GM estimate (1%78-89) of 150 million fish was used for
the age 5 population in 1992 and 1%9%3, and the catch in 1992 was assumed to
be 30,000 t. The F,; catch in 1993 is approximately 10,500 t with the L3 data
and 14,500 t with the ADAPT. Fishing mortality on the stock should be
reduced to allow the 1985 and 1986 year-classes to contribute to the SSB.

Table 1. Nominal catches (t) of American plaice For NATO Divisions 3LNO,
1960-90 and TACz trom 1973 to 1992.

Year Canada France Poland USSR South Korea®  Other Total TAC

1960 21,352 2,106 - 569 20 24,047

1961 14,903 1,47) 286 1,248 - 317,913 -
1962 15,217 971 1M 1,841 - 4 18,206 -
1967 24,591 91 457 466 - 1z 25,719 -
1964 13,474 1,582 539 580 - 292 18,567 -
1965 45,365 2,056 977 4,548 - 9 53,761 -
1966 51,225 1,266 BEO 11,484 - £96 65,011 -
1967 54,190 1,326 3,234 35,139 - 54 94,413 -
1968 48,674 406 201 23,751 - 133 71,167 -
1969 64,815 41 36 14,491 - 52 19,437 -
1970 54,92¢% 09 40 10,232 - 1,05% 66,645 -
1971 49,194 113 70 17,173 - 628 67,888 -
1972 41,60% 22 2,515 14,164 - 155 My -
190 19,508 310 1,116 12,518 N3 32,843 60,000
1924 33,101 41n 615 10,074 - BY 46,297 60,000
1975 34,015 442 537 7,682 - 34% 43,221 60,000
1976 47,806 305 S5 3,280 - 429 51,825 47,000
1977 42,519 n - 1,023 - B 43,981 47,000
1978 48,634 168 - 1,048 - 178 50,028 47,000
1979 47,11 113 - 1,190 - 135 48,569 47,000
1980 48,296 183 - 116 - 271 49,086 47,000
1981 48,177 210 - 847 - 924 50,158 5%,000
1982 49,620 133 - 67 ns 517 51,052 53,000
1983 15,907 41 - 170 ats 1,602, 38,535 33,000
1984 31,756 140 1 360 1,582 3,606 19,445 35,000
1985 40,024 - . 81 2,483 11,620 54,212 ° 4%,000
1986 31,409 46 N 188 1,952 26,975 64,570 55,000
1987 31,967 17 - 47 2,741 16,240, 55,012 48,000,
1088° o 26,832 - - 159 2,522 11,322/ 40,835 13,585
1959:' 27,926 93 - 6 14 14,649 43,398 10,300
19907 22,560 - - 17 695 8,767" 32,039 24,900
1991 . 25,800
1992 25,800

%Includes a portiop of catches reported as ungpecified flounder. See
text for detalls.
Includes some catches estimated from survelllance reports.
See text for details of 1991 catches.
Effective TAC,
®Proviatonal.



Table 2. Aremkdown of catehes from Table | 1isted ar "othetr” For 1984-90.
¥ . - p Cayman | Other
ear  Spaln  Pariugal Panama USA  Tslands™ (NAFO member) (Non-member)® Total
1984 1,622 - 1,800 - - 184 -
1985 5,498 7 a2 1A 797 96 : 162
1986 11,882 9,240 1,75 1,506 572 19 - 26'975
19A7 14,476 2,516 - 1,248 - - _ 18, 240
1988 8,956 872 - 1,199 - 15" B 11,322
1989 10,908 588 - n - 52 1,967 14,569
1990 304 157 R 10 - 6,196 1,900 8,767
Stountties not in Tables 1 or 2.
:Not reporied to NAFO. Catches estimated Erom surveillance reports.
Inciudes, some qatimated catches. -
Teble 1. Breakdown of plaice nominal catches (t) in
pivisions 1LK@ by bivisicn, for the years 1960-8B.
Year pivision 3L Divisicn IN pivision 3@ Total
1560 19,397 3,912 738 14,047
1961 13,398 3,498 1,017 17,913
1962 3,584 3,923 699 18,206
1963 16,512 7,465 1,742 25,719
1964 21,191 14,587 2,589 38,567
1965 25,034 26,270 1,957 53,261
1966 14,5172 34,698 11,741 65,011
1967 36,515 24,364 31,534 94,413
i968 39,126 20,038 14,002 73,187
' 1969 52,880 14,442 12,115 19,427
1970 39,347 21,032 6,266 £6,645
1971 37,851 22,873 7,164 &7,808
1972 313,330 17,387 8,644 5%, 361
19713 20,103 20,883 11,857 52,041
1974 16,610 21,526 8,561 46,297
1975 15,171 21,308 6,742 43,221
1976 25,122 18,623 8,060 51,825
1977 23,763 16,543 3,867% 43,981
1978 30,145 13,443 6,440 50,028
1979 28,708 14,712 5,149 48,569 -
1980 31,117 15,119 2,359 49,006
1581 37,269 10,628 2,261 50,1%8
19827 32,764 13,101 5,190 51,052
1983 b 22,964 11,107 4,464 38,515
1sst°'b 20,307 15,147 3,991 39,445
1985a'b 21,320 25,806 5,086 54,2112
19862 25,745 34,012 4,813 64,570
1987 32,937 16,331 5,744 55,012
1988%" 18,425 17,587 4,823 40,835

Table 4 .

®Includes hreakdown of

5. Xor

includes satimates of
pank gutaide Canadian
attributed 20%:10% to

Breskdown of Canadian (N+5F) catches by division, month, and gear

of A, plaice in Div. 3LNO in 1991,

290-mile kimit,
pivislons 3N:3@.

unspecifled flounder catches by

3L k3] In y
Honth aT 55 HRisco oT S5 Hisc ar S5 Hlac Total
Jan 7 7
Feh 1 1 2
Mar 10 2 1 13
Apr B3 50 1 1 209
Hay 277 15 01 56 2 531 144 12 1238
Jun 617 66 30 280 111 1173 72 2632
Jul 1055 191 622 15 215 3146 76 5680
Aug 1187 174 3M 964 344 1636 21 4666
Sep 1732 116 152 B36 132 417 3 3510
Oct 2253 158 97 2 37 310 9 3066
Hov 620 11 29 58 18 b 23 4 BO2
Dec 542 7 5 12 7 15 20 3 611
Total B406 727 1559 2940 931 2 1502 367 19 22453
®niee
GN 1304
Other 55
Div. Totals n N 38
10692 3873 Toea
3LNO Otter Trawl (OT) 18048
Scottish Saine (55) 1015
Gillnet (GH) 1504

Other

16

aon-teported catch on the Tail of the
These catches are




Table 3. Canadlan catchea of A plaies (ctter
travl only), by divislon, Tiom 1923 to 199E,
Tear i N 4 ILNO
1973 14167 11575 9966 33908
1974 LE745 13741 7895 31381
1975 . 113356 16306 359 31521
1976 20648 1711 63813 44202
1977 19493 15536 3528 38557
1976 25524 12521 6242 44343
1979 23698 13973 4665 42286
1980 28083 14786 1893 44762
1981 32297 9308 1810 43415
1982 28204 11971 5043 43118
FIDBQ 19091 46?7 4124 32092
1984 16784 10950 3312 31046
1985 20210 13327 3935 374tz
1936 17461 BO6S 887 29294
1987 21511 43%6 a4 29750
1988 14126 " 5195 4441 13762
1989 15755 4665 4014 26444
1990 11465 4181 1611 19257
1991 8406 1940 7502 18840

Tahla € . Catches of A. plaice by Canada (N} otter travle in the directed (sain
apecies A, plalce} flshery and their percentage of the total otter travl catch of
A. plaice by Canada,

3L

n

BiEL]

Year Dlrected I total Directad X total Directed ¥ total Directed X total
1973 12548 87 479 65 6362 64 2638% 73
1974 11278 96 9609 70 6722 as 27609 83
1975 10267 90 11769 12 2585 67 24621 78
1976 20132 98 15569 91 5151 ° 81 40852 92
1977 18027 92 14083 T9l 2559 73 34671 90
1978 23687 91 9961 B0 5047 at 38715 87
1979 20518 :H 10095 73 31595 77 34208 a1
1980  2163% a1 11930 81 1446 16 36015 - o]
198t 28058 ' ar 6069 63 1330 7 35457 81
1982 13503 83 9541 B0 2928 58 33972 B0
1983 12172 64 5072 o 2651 56 21095 66 -
1985 10318 (3] 6368 58 2191 66 18877 61
1985 14930 Th 10594 79 1993 51 27517 13
1986 12665 71 4969 62 2167 56 19601 67
1987 14358 67 1835 42 1896 49 18089 61
1988 8385 59 1359 65 2857 (1] 14601 &1
1999 11334 72 3371 n 720 [1:] 17425 n
1990 7556 ' 66 2846 &4 1942 Bl 13344 50
1991 6187 74 2260 n 6190 84 14137 7
v B
Table ? Catches and by-catche® (1) of A. plalce and yellowtail, by

divigion, trom 1985-91 for Can(N} TC 5 stern trawlecs.
brackets reprasent the percentage of directed catch taken by divisjon each
year, and the Elgures §n parenthe=es tepresent the by-catch tates of one

species In the ¢lrected fishery for the other.

Piguras In rquara

Directed

lmjce Eisher
Tal Telloviall

Plalice

Directed yellovtail [isher
e e

1985
1985
i;BT
1988
1989
1930

1991

k18
m

L 1A
kL]
e
L
N
3e
i
Jg
3L
»
L
kL
ELA

e

14617 [55]
9978 |18)
1947 |7

12410 [64)
4767 [25]
2128 11

14089 (80]
1774 [10]
1767 [10]

9262 |50]
3279 [23)
2709 |19}

11046 {66]
MM [19]
2483 [15]

7388 [57]
27% 171
2919 {271
6107 |41]
2202 115]
6089 {42]

995 {6}
1764 (15)
17 (14)

890 (7)
934 (16)
75 {15)

216 ()
157 (17)
358 (17)

165 (2)
392 (11}
430 (14)

142 (1)
428 (12)
430 (15)

176 (2)
427 (11)
238 (8)

128 (%)
93 (12)
1067 (15)

791
5385
2

519
7632
450

1998
t672
547

20
3096
51

L

I
1321

548

194
1753
237

93
2212
758

121
184]
141

171
|88]
151

12}
191
71

328 (29)
1439 (213
148 (40)

19 (34)
1666 (18)
241 (35)

§8 {33) -
1492 (16)
196 (34)

95 (303
912 (15)
310 (15)

40 (29 S

515 (19)
322 (W)

92.(32)
626 (26)
131 (18)

56 (18)
W (17)

A1 Q5
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Table 9 . Catch at age and mean weighta at age from the Canadian
fishery for A.plaice in Div, 3LNO in 1991.
3L INSHORE 3L-OFFSHORE
- P MVERMGE ENTER
T aRT T T ME  VEIGHT  LEMTH  NEW ST, fRR, €. Y.
wmowm n e O YT X 5o sn g
OHe LIS M WE L 4oo0nr LW W w4 an
Y R TR VR TY T T 7 TR N
cwl us o o a8 049 AN WO LB 088
LT ALME S Y ol }oonsH o ShAW o SeEo e b
o b 0TSzl 9 el oM
T e S Al 0.9%  ASME leg 1069 0.
L s v N o 11 LT WA T s 0.
Cie s s am L@ M) LN WM om ome um
L s Yol o a0 LB W e 183 eD
AN S sm L 5 LML 5% TR (B ¥t
e LI A Y B Rt
N . TR ST TR ) T LR N1 A
WERKE CATEH LI KN T Y
VEEGHT  LBNRTH  NEAM STO. AR, C. Y. wemge 90 CATEN
0.7 2830 TS TR X | ME  VEIGNT  LENGTH  AEer 9TD. ERR. L ¥
0t S w3 b e _
R LR LA L BT X R BT T O0m L L 0%
05 MM SH a0 TR U L] N R
5 8w 0% 0.0 R TR N R S N TR R
N L I N B Xt B0 W 105 55T 1M
LIS S s B 0B 105 M e LM el
Lags 7 s o o T nn BRI
LEL S e M6 o 1L dedes TR I AL
LM she L ma om 1 LM S s e o
L0 gm g Ba oW I3 1430 Ml M B LM
LI W ¥l LN W 240 s0.ll woWs LN
LA 0 LY BN ) WS LN 598 YRR TRt
Mb 2436 450 [T % "
3LNO-TOTAL Al 3 anam oW s
AYERRRE eAE B350 i 1Ly L
ME . VEIGHT  LENGTR  MEMr OTO.ERR. G Y.
[ XTI THIT TR T T R T
sh 0L T B 1 o
P N LR I L I LTV LR
Ab 0 BN 6 NM e
R R I VR R R Y |
R U VRV I T BT L/ R L% R T
ol LO0T e 40 Bl
M1 L300 S0l B 1509 e
L T PR+ RV TR
dCoLmowmom o ony oo
Nt S TR | TR V% B R :
b L. WL 1 B oM
Al L I BN un
oL e I Y

Table 8 . Sasples uwad (o calrulnte cateh at age and maan vaights at age for
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A. pinice Jo the Canadlan (Mahery Ly Hy, N0 Jo 1990,
are the numbirin of observations asd ‘n* la 1he gusber of wamplea.

Humhers In paranthsnes

Age-length key

tnalioee, 44, L (181) OGN,

Length frequency

M fshore, Q2, . (243) 0T,

55,

Oftshore, 03, . (495} O,

ofE=zhore, @4, 3L (716} O©T,

Offahore, QZ, N (B5) OT,
Q

{1

1) ot,

OfEshore, 02, 30 (344) 0T,

5§,

0f{shore, 03, 30 (292) OT,

Apr, L {342)
Jun {435)
Jun, 3L (316)

Aug, 3L (410}
Sep (1872)

Oct, 31 (5162)
HNov (31105)
bec {1n

Hay, I (264}
Sep, I (123}

Apr, 3@ (M2)
Jun, (1054)
Jun, 3@ (325)

Jul, 18 (1014)
hug (349)
Jul, 38 (342)

Sep, W, (H51)

n Catch (1)

7

1359

113
894
66

2609
1848

2411
633
549

713
60

75
1718
211

3246
2482
134

Descriptlon

Misc gears, 1L,

or,
58,

OT+55,

oT+85, 1L,

All gears,
All gears,

All gears,
OT+Mise,
88,

or,
OT+Mise,
58,

Jan-Dec

L, Jan-Apr
May-Jun
3L, Jan-tun

AL, Jul-Aug

Sep

Oct
Nov
Dec

3N, Jan-Jun
3N, Jul-Dec

33, Jan-Apr
38, May-Jun
38, May-Jun

e, Jul

38, Aug-Dec
32, Jul-Dec




Tahle 1O

g.—

Prr milln Age cnmpasitlons from vhe commercial Flahety, durlog L3994,

of Amrrican Plalee In Diviaionn 2LMO Tor Ganada, Spaln and Portugal along wiih
1he folal removala at age For all counselen,

TOTAL CATCH
CAMADA SPAIN T'ORTUGAL AT AGE
AGE. NO. wT. NO. WT. NO. WT, NO. wT.
? 1 0.046 17 0.046
Al ? D.074 25 n_08s ins 0.NAL
A 24 0,127 ™ n. 728 1760 n.1?73
“ ? a.710 214 0.189 00 e.714 2039 .197
L] L} 0.7R1 A0 0,798 344 0.379 17886 0,306
? 96 0,325 173 0.458 161 0.50% 10769 C.430
8 218 0,479 93 0.5604 86 0.580 10627 0,502
4 276 ¢.533 32 0.802 3 0.844 8294 0.820
Lo 191 0.764 13 0.997 a5 0.998 6913 0.199
1 134 1,002 1.271 Lo .61 A5tS 1.021
12 Ele) 1.320 4 1.541 ? 1.5%97 2385 1.343
13 24 1.B40 1 1.824 7 L.515 BAY 1.803
14 o 2.171 ? 7.703 4 1,720 199 2.178
15 ] 2.312 a 1,899 & 1.795% 275 ?.1%3
16 4 7.BR6 [ 1,817 4 1.857 191 2.5R3
17 1 A.456 "3 2.488 6B 2.960
18 ¢ 3,416 0 10 3.4l6
19 0
20 i 2,425 13 2.42%
Total 1000 1000 1000 73963

NGTE - Age compaeltione For Spatn and Portugal werr uned to aduat tha catch
non-contracting parties and others (8700t) In the NAFD Regulatory Area,

TAELE 11 . CATCH AT AGL (OCOs)> FOR AMERICAH PLAICE N BIVISIONS JLHO
FOR THE PERIOD 1974-1954,

NOTE ~ WEIGHTE FOR 1990 WERE DERIVED

by

AS THE AVERAGE OF 1989 AND 19%1

RGE 15974 1973 1976 USIT 1978 1973 1360 1981 4902 Q987 1994 1983 1986 1967 ssmg “tomy 1990 |
§ 1 3% pEz g3z oM ;;;é---;5;7 251.--k;$;--- 19 W o wor am ";908 13743 1534
6 1 3953 M2B 3907 6723 4467 65M 2977 354 34 991 39T 7BR 707 4941 33 L4333 764
TV OS04TS 7220 BTBL  AT43 WIS 4953 93m amb 1604 30Ny 1916 2362 12EB6 Bésl 4832 10432 Mm9
B 3 10067 543 19363 11730 10397 18747 12578 4786 4799 4ty 331 3632 12530 40893 TS 9632 464
% b 7TEA 5234 Y6467 13559 12743 L4977 sélil 7920 @946 g3 B3 1064 13372 13867 10123 LAAR0 R6es
10 v S00M  TH03 12330 L1037 1OREL {2306 14212 1142% 12836 7oy %938 15743 13674 ATRAO 10323 12387  Beek
111 7086 5701  §J23 6520 9938 8791 (4286 13%63 19801 g9y 17907 14320 1424E 11404 9260 B40F  5eB2
12 .1 5396 473z W56 4257 &8z3  377Y 80BD (4872 14489 psgy B98¢ 9233 10I76  6IBE (04D 4972 3633
13 0 3809 3788 Jog4 2369 3655 G439 3732 g9)  Teaz  45e 0TI M08 T 0% 2692 029 1302
Worooaam 2617 209 W9 2239 T4 15e3 356 4an4 2em0  IMI 196% 26T 530 1456 1037 B
131 111 uel 13T 5000 1472 42 643 2938 2000 q;e 1090 4231 MAME TER E%6 930 4%
16 1 651 763 S M2 649 159 269 1449 g4l E 404 386 T AT 26T 146 8o
17 0 267 473 243 1Bz A2 £3 87 3% 206 1% #3160 162 2? 38 14 12
TR s s e B e e M e
30 6333 37372 2676 €30 TI336 8373 79367 74506 74130 50859 5223 6762 101607 83089 SER0L B9037 62333
B4 1 63T 56689 82039 ERI7E TITTR A2016 PAlo4 71333 TAI0R SOT40  S20%S BESE7 97499 BOB4R 3399F 763TA  4TA00
7ol 52224 83561 TRIAZ 64453 TLIL) TGS TE127 TOT9E 7ITH4 A9THS  METE K0T B7ETI TIN06 3260 647IT 39706
Bl 4BTAT 46345 69351 32710 62116 61930 46396 68330 7IVR0 46696 0162 6ITL6 - Y36 682LE 47827 %3267 3%aud
TABLE 12, YEIGHT AT AGE (kg) FOR AMERICAN PLAICE IN DIVISIONS 3LNO
FOR THE PERIOD 1974-1%31.
AGE | 1974 1975 4976 1977 1978 1979 1980 1984 1982 1583
e R TR R e ok e e e R e o e e e
5 1 0.240 0,213 0,207 0.209 0,193 0.209 ©.209 0.209 0.256 0.298
& | ©0.256 0.254 0,251 0.264 0.280 0,322 0,328 0.379 0.298 0.3%2
7 1 0,339 0.348 0,345 0.357 0.3%3 0.374 0.408 0.406 0,360 0.473
8 1 0.424 0.417 0,414 0.430 0.4:2 0.453 0,482 0.453 0,427 0.553
9 | 0.578 0.564 0,557 0.614 0,512 0,551 0.541 0,487 0.485 0.698
10 | 0.706 0.692 0.66¢ 0.672 0.6i4 0,809 0,370 0.536 ¢.533 0.6%8
14 1 0,942 0.896 Q.82% 0.878 0.768 O.7H2 0.630 0,551 0,596 0.697
12 1 1.125 1,077 1.017 1.018 0,917 0,834 0,739 0.676 0.739 0.736
13 1 1,372 1.318 {.142 1.23%1 41.184 £,228 0,982 0,792 0.%7¢ 0.999
{4 L 1.579 1.523 4.347 41.415 1,380 1.688 1.335 1.005 1.375 4,220
15 1 4.979 1.777 1.661 1.782 1.694 1,510 1,758 1.305 1,594 1,554
16 4 2,411 2,254 2,050 2.19% 2,066 2,147 1.793 1.772 2,028 2,132
47 | 2.647 2.53B 2.263 2.323 2,276 2,338 .224 2.116 2:322 2,370
18 | 2,944 2,821 2.718 2.541 2.274 3.154 2,689 Z.431 2.703 2,809 -
AGE | 1984 1985 41985 1987 1988 1989 1390 199
e et e m e —————
5 | 0.270 0.212 0.122 0.230 0.470 0.101 0.14% 0,197
6 | 0.344 0.329 0.194 ©¢.293 0.254 0.i86 0,246 0.306
7 1 0.382 0,430 0.277 0,398 0.343 0.261 0,347 0,430
B | 0.460 0.473 0.441 0.43% O0.446 0.388 0,445 0.302
9 ) 0.351 0,949 0,948, 0.437 0,48% 0.488 0.354 0.620
10 | 0.%63 0.655 0.666 0.635 0.801 0.608 ©0.704 0,799
410 0,694 0,820 0,776 0.843 0.774 0,806 0,913 1.021
12 | 0.852 1.102 0.989 {.103 1,034 1.068 1.205 1.343
13 171,128 1.472 1,296 1,395 1,369 1.446 i.624 1.803
14 1 1.444 1,898 1,674 1.735 1.745 1,805 1.992 2.178
15 1 1.987 2.341 2,063 2.221 2,286 2.239 E.,206 2.133
6 | 2.361 2,804 2,518 2,992 2.825 2,992 2,788 2,583
17 | 2.B5% 3.270 3.030 3.345 3.645 3.885 3.422 2Z.960
I8 | 3,713 4.056 4,040 3,979 4.692 4,286 3.85% 3.41%
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Table 13 . Results of & multiplicative analysis of Canadian C/E data
for A.plaice in Div. 3LNO.

RESRESSION COEFFICIEN?S

REGRESSION OF WULTJPLICATINE NODEL e e
BULTIPLE Bevvernnonnns a.748 CATEGORY CODE  YARIABLE  COEFFICIENT  STD, ERROR MO, OBS,
NULTIPLE R SQUARED..... s e e e s s e
1 3125 INTERCEPT 0.3% 0.47¢ 161
T .
ANALYSIS OF YARLAKCE o
[T
SOURCE OF SUNS OF AEAN L3 1 0,383 0.019 450
YARIATION W SOUMRES SOUARES F-VALUE Ry t 0.107 0.01% iH
--------- e s T u 3 0000 9.014 415
_ 15 ] 0,150 ¢ 0,017 11
INTERCEPT b OL2NEL 4. 26EL 3 1 5 0.012 0.03 15
1 [} 0.071 0.0 [ 1]
REGRESSTIN 50 7.073E0 LALSE' .44 } ! 0,004 0.0 91
TPE 1 T LS SHIETL 175,604 { 1 .10 6,081 121
THE ? 1 L5371 1L91E 41,91 ] ! "R b.on 158
1Y9E 3 1 2286671 1AM 6986 ¢ 1t R 0.03 1
TYPE 4 % b.16E0 1LHIEL 58581 8 I “¢.000 0.026 ItH
§ 1 0037 0.026 n
RESIOUALS 1647 4.80300 2367 " JE S )i 0.02 15
1l 7] 0,034 0,024 162
0L 169 5408 . 1 15 0,044 9.0 11
i 9 1 .00 0.0% 13
58 17 B0 087 16
5 bt} kMYl [Xi1] 11
i i) TS I X 1
13 il 0282 0,085 16
%4 Hi AN b.082 1y
8} i -70.309 0.07% 1
Type 1 : Country-Gear-Tonnage class s u 0. a0 5
3114 = Can(N), OTB1, TC4 4 | -0.321 0,073 1]
3124 = Can(N), OTB2, TC4 s “ 0.4 e.0l -
3125 = Can(N), OTB2, TC5 §1 % [N} 0.011 "
. o ] 0,740 0.013 L)
Type 2 : Divisioen [} Hi “0.845 0.872 .
32=3L, 34=3N, 35=30 ) : H] il 0.9 0973 3]
: n 30 1l 0.0T4 1)
Type 3 : Month n i 1031 ¢.0M ]
1 b} A 0078 Y]
Type 4 : Year M u AL .01 Y]
i | 1w (X]] 5
: I3 11 1.1 [ RN 1
. Contl d.
Table iy . Continue n % 118 oM 9
PREDICTED CATCH RATE . i ” '1_“0 Lun “
. LN TRANSFORM RETRANSFORMED i} M4 . Lk 0.013 [¥
YEAR HEAN S.E. HEAM S.E. CATCH EFFORT 80 “ 'o'“r o‘en ‘o
1956 0.3562 0.0048 1.427 0.099 1o’ 1 8l L[] "0.884 (X1} [},
1957 -2 . - . £ -
\3%s  nizams  oiooaz  i.am. o083 10 8 i i 0.8 1AM 0
1959 0.7536 ©.0058 1.263 0.078 10 A 8 [H 0808 0.07% i
Lo oltem  nlooin  1aem olous  iases  1ee74 u 4 0.928 0.478 5
1962 T0.07%5 0.0054 .923 0.654 15217 1647% 8 “® 8845 0.8% 5%
19es  olorrs  oongr  lioss  olome  ssaya  svaie % 5 LSO 0.07 it
1965 ¢.0323 0.0016 1.03% 0.047 45365 43RS 8 I 1,01 0478 4
1964 0.6024 .00id4 1.00 . ? 5
1747 "O.O0RLY roLcm;s n.92§ g.gig :ﬁ;g nrer 1] {7 1183 8077 H
1948 0O .383% 0.,0015 3.6B7 0,076 47674 71398 39 ‘B ‘l,iss . o an. ‘3
1969 "o.5z2n7 Q.0013 0.590 n.o21 646815 109BAO *
1770 D_565% o_oala 0.56R 0.021 54929 26656 90 4 L8 0.079 N
197 ‘04545 0.0015% .52 .0 2394 %4974 .
199?; g .6T44 0.004% 2_513 g.gfg :1605 B1&50% 91 50 1"“'1 a'o‘n u
L973 05811 00,0013 0.5&0 0,071 35908 64150
1974 “0.8002 0.0014 0.45%¢ 0.017 33381 74246
1975 T0.8530 a.0015 0.42% a.0lé 31521 73510
1976 “0.A75% o.0012 0.417 0,014 442072 106032
1977 TO.R3Y71 0.0014 0,433 0.01& 38557 RAYRS
1978 “0.7BIA 0.0012 0.457 0.016 44343 27017
1919 D.46834 0.0013% G, 505 0.018 . 42785 /3681
1980 0.5258 0._.0014 0.5%2 0.022 44762 15668
1981 Ta . %282 0.0014 Q.59 0.022 43415 73568
1982 D_5264 00,0014 0.591 n.nz2 45218 76488
i983 “H.4525 C.001é4 Q.638 0.025 32092 50421
5984 . "D,571% 0.001% D.585 Q.24 31046 549741
1985 . "0.4893 0,.0016 0.613 ¢.025 37472 61079
1986 “0.77?37 0.0017 0.452 0.019 Z9394 64566
1987 ¢ "0.8452 0.0019 0.430 0.01% 29750 69221
19RA8 T0.8287 0.001A8 0.438 0n.¢l9e 23762 LY- {30
1987 “0_8764 a.0o019 0.438 0019 24444 55837
1990 “0.AL05 0.D021 n.4a5 .020 17257 43292
1791 T1.2743 0.0021 0.280 0.013 18848 “7379

AVERAGE C.¥. FOR THE RETHANSFORMED MEAN: ©.045

Notes: 1) Total catch from 1966-1980 not available.
2) Cateh from 1981-1872 ir Cansdisn total catch.
3) Catch from 1973-1891 is Canadian otter trawl catch.




Table 15. Mean weight (kg) of Amaricen plaice psr tow, by stratum,
30-minute tows in each stratum. The stratified sean weight pet tow

AGE
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TABLE 14 - C/E AT AGE FROH THE CANADIAM FISHERY FOR PLAICE IH 3LHD.

L1974 1%7%
4 g
bl 33
107 i
103 100
98
92 B4
T 6l
47 50
39 a0
S I
L2 16
T 8

3 5

1 2

1976 1977
? n
34 78
6 9s
189 128
144 148
107 11
N
45 46
6 2a
14
12 11
5 4

2 2

1 1

1978 1979 L1930 1941

16 15
5 16
®2 157
JUL I
128 173
13% 145
100 107
[3: T
37 02
22 B
15 4

7 2

2 1

] 0

3 2
39 ?
174 7%
64 67
23 los
185 149
147 177
105 155
43 113
w13
3 I8
3 15
1 5
L] 3

1982 1983
o 2

4 1A
28
61 102
144 154
163 143
01 157
184 119
101 B%
54 g
15 23
a 7

3 2

1 1

1984 L78% [786 1587

1 4
L} 3
4 17
52 54
1%
L35 1%0
201 1N
140 109
v 47
¥ oW
[ Y §
[} 3
1 1
2 il

from R, V. surveys in Division JL.
(k30 min.) and the biomass estimal

1 [}
A H
FL I
55 Bl
8y 166
12k i8¢
14T 126
10t 718
55
2 M
Lo 7
4 3
1 0
a il

[ 0
} ]
1121
55 89
137 148
154 178
155 128
95 75
42 32
18 15
io 8
3 2
1 [}
o 0

1388 1989°1990 1991

1 i
8 ]
0 44
1o roo
168 103
182 87
138 &l
n
34 1l
18 4
8 3
H 2
o o
0 o

Busbars in_glunr.huu ars the nusber of succeasful
as (t x 10 "), are givan at the bottom of the tabls.

Yasr - Trip
. 1973 1973 1981 1902
. Ma. of 197 1972 ATC 1974 1975 1976 N 1978 T 1980 ATC Arc 1984

Depth travwlable ATC ATC 207, 208 ATC ATC Are ATC ATC. 109, ATC 37, 327, AR
ifa}  Stiatum units 187 199 09 212 233 246 262 176 90, 191 04, 305 1B, 3§ 3N, I F ]
51-100 228 114,023 -~ - - - - - 26.9(3) - . - 3T.3(5) - 52.542) 72.83} 12.8¢2)
51-100 341 118,151 - - 3.3 - - - 91.2(4) 43,804)  42.845) 47.0(6)  .136.5{2} 146.6(5) 69.6{4)
51-100 342 3,013 - - - - - - 75.4(2) 72,6425 59.5(4) T1.004) - 13.3(5) 60.1¢4}
51-100 343 39,409 - - - - - - 103,102} 112,673} 90.2(4) 107.1(4) 177.5{2) 115.8(4) -
101-150 34 112,146 - - - - - 92.3(4) 100.5{4) 62.404)  28.6{2) 193.5(}) 105.8{5} 58.0(4) -
151-200 345  le7.4%2 - - - - - 22,8043 27.1(4) 56.3(2) .414) 10.1(5) 22.5(4) T.6(4) -
151-200 346 64,931 - - - - 15,942 22.M2) .40 - 4800 1.8(3) 29.8(3) 5.3(3) -
101-150 347 73,788 28.8(2) - . 24.5(2)  81.8(2) 151.543) 81.1(3) 59.3(4) 58.3{4} 102.3(5) 86.1{4} 93.0{2) -
51-100 348 159,136 214.4(3) 92.313) - 73,6160 47,504}  $3.7{6) 211.616) 232.8(6) 150.2{6) 16A.2{7) 89.5(7} 118.3(4) -
51-100 349 158,686 281.2(3)  46.0{4) - 17.0(4)  13.6(2) 66.6(3) I24.3(6) §5.1(6) 105.717) 110.8(9) 72.8{4) 125.6(6) 89.5(6)
11-50 350 155,458  717.9(3) 56.5(2) 33.5i4) 82.3(3) TA.1(3F 99.0(4}  40.5(4) 44.116) 45.5(9) 96.8{10) 114.5(3) T6.6{T) 108.2(6)
31-50 363 133,634 56.3(3) 111.7(}) 50.L(4) E9.8(4) 21.5{31} 90.4(d} 103.1(5} 96.8{5} 88.0(8) T 25} 52.3(3) 168.0(5) 92.2(5)
5i-100 364 211,456 155.7(4) 138,81} - 92.3(4) 99.4(2) 164.6{3) 236.1(T) 1TI.4(§) 195.5{8} 166.9(6) 172.3{3) 195.5(6) I4di.4(%)
51-100 365 78,142 192.0(3) 154.5{2) - 43.143)  79.012)  62.443) N NIY 243.3(2) 16L.6{4} 156,1(4) 141.5(2) EA.7(3) -
101-150 366 104,633  34.4(1) - - C§3,013)  ITE(4) 4084 TN - T.2{4) 0,5(4) 20.243} 8.3(5) -
151-200 368 25,07t 0.0(1) - - 4.4(2) 1.112)  29.0(3p  0.0(3} - 0.7{4) 0.8(2} 6.3(2) 0.5(2) -
101-150 369 72,137 AL.443) - - 14.2(3)  23,803)  52.9(4} 51001} tB.6(2) 16.8(4) 13.743) 3%.0{2)  20.5¢2) -
s1-100 370 99,088  44.042) 32.5{(3) - 50.5¢3} 43,3(3)  8).1(3) 162.1i}} To.HI) AL HAE 1792.213) 54.0{2} 131.0(1) -
1-%0 i 84,147 95.3(3) 91.92) - 63.1(3) - - 93.4(3)  114.1(3) 195.842)  L47.0(0) 170.042} 192.9(4} -
31-%0 372 184,650 27.1(4)}  36.3(3) 124.043)  50.4(3)  36.1(3} 47.5(3} 35.0(6) 24.5¢7)  38.449) 19.746) 95.404)  S0.8(6) £3.745)
31-50 304 04,072 87947 69.%(2) 12,43y  26.6() - - 54.0(1) 54.5(1) 79.0(4} 48,242} §0.5(2y  32,342) -
s1-100 185 176,851 139.544)  84_3{4} 3503 17.3{2}  72.1(4)  79.5(1) 168.016) 135.4(6) 102.2(7F 224.4(4) 87.3{3}  70.8(})
101-150 386 73,768 20.9(2) - - 2.1 12.6(3) 51,1 TN TEH 12.503)  1L.544) 7.23) 20.842) 9.2(3) -
151-200 347 53,496 1.203} - - 0.513) 0.0(2) 1.0¢3) 2.5(2) 1.7 1.6¢4) 0.712) 1.012) 1.3(3) -
151-200 388 27,098 1.442) - 12.242) 2.613) .202F 13002 0.7(2) 0.3{2)  0.6(3) 0.1(2) 0.1(2) 0.4(2) -
101-150 389 61,628 17.4()) 17.0(2} 13.4(2) 14.5{}} 22.7(2} 38,3(2} 7.0(33 8.203} 2304 1.4 23.9{1) 4.5(2) -
11-100 190 111,170 236.21})  30.1{3) 9.7(3} 1.673} 2716.2(3) - £8.1(2) 66.1(4) 9).8(5) 99.01(3) 18.5{2) 35.8(4) -
101-150 391 21,168 - 24.042)  12.2(20 43,01 My - 15.4(1) 15.402)  11.244) 11.0(2) M2 100342 -
151-00 382 10,284 - - 291.%{3) L4} 2402} - 3.1(2} 1.8(3y 4.42) L.5(% 2.441) 9.8(2) -
01-300 79 13,962 - - - - - - - - - - - - -
301-400 730 12,761 - - - - - - - - - - - -
201-300 731 16,214 - - - - - - - - - - - - -
01-400 732 17,340 - - - - ~ - - - - - - - -
-0 733 15,130 - - - - - - - - - - - - -
400 734 17,115 - - - - - - - - - - - - -
201-300 73S 20,417 - - - - - - - - - - 0.0(2) - -
301-400 736 13,136 - - - - - - - - - - - - -

Hesn (faats} 109.4{58) 79.0(38) 49,2132) 47.1(70) 60.7{55) 76.8(E4) 98.3(102) #7.1(94) B80.9(1408) 95.3(115) B80.7{80) 40.4{183) B87.4(37)

Biomass 232.8 135.8 53.3 101.7 124,8 163.9 2.3 253.7 223.4 521 221.0 222.0 97.9
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Table 15, (Cont’d.)
Year — Trip
1985
wr 1986 1987 19488 1929 1990 1991 199?‘
1, L3 wr 54, Wr WT wWT Wr
Scteatum 29, 30 18 59, 6 T, N 82, 01 96 106, 107
pri} 81.6{4) 51.2(%} 15.3{7) 13.3(1} 12.904) T.oh 14,246}
hLEN 40.34(9) 13,79 12.44%) M. 0{6) .40 111.0(4) b.316)
M2 15.103) 3.5 91.842) 94,012} 9.4 32.5(1) 36020
343 12.7(1) 40.0(4) 111.5{1) 67.0(3) 135.3(3) 27.400) 5.3(2)
44 41.6(%) 20.H8) 51.1(4} §1.2{6) 145.8(7) 24.4108) 2.0(5)
345 23.115) 16.3{7) 11.0(4} 12.9{1) T7.6{9) &.3(4) 10.7¢3)
36 26.341) 13.11(%) T.3(5} a.8(4} 6.4{4) 9.4(4) -
347 42.145) 50.4(9) 43.5(3) 50.5(3} £3.346) 43.904) 4.144}y
ME 65.1{10) 104.9(12) 130.2{3) 1d42.3{11) 19.2(9} H.5411 LTy
49 49.8{14}  58.3(14) 105.1(11} 135.9(8) 45.7(11)  29.449} 9.4(9)
150 94.5{12) 99.5(11) &8.7(l1) BE.1(8)} 61.7(11)  30.6{7) J0.A(M)
153 197.8(8} 118.4{10) 58.6(9) 97.047) 53.6(9) 36.1(7) 23.4(7)
154 102.3(17) 87.4(17) 164.0(15) 136.1{10} 94.4(18} 50.0(12) 18.4¢11}
365 54.1(7) 68.5(3) 107.9¢5) 42.3{4) se8.0{6} 13.604)  27.814)
366 37.6(6) 21.4{10) 14.517) 18.8(6) 15.318) 12.2(8) -
68 30.5(2) 16.3(1) 1.1 2.002) 1.6(3) 7.6{2) -
b3 ] T.3) 16.L(6) 5.4{5) €.3(4) 12.516) 7.5(5}) 5.0(2)
m 56.6(0) 96.608) 69.8{7) 129.5(5) 77.3(8) 26.8(T) 12.916)
M 15T &8.006) 50,3471 147.8(5) 108.3(8) £3.3(6) 19.8(%)
372 109.9{12) 69.&{14) IO.L(13} 58.3{11) S2.T(13} 22.%(7) 12.8(10)
384 100.3(5) 114.0{§) 56.4{7} 50.9(5) 102.9¢8) 8.704) 6€.114)
83 48.8{15}) 62.8(1)) .11 46,3010) 73.3112) 8.5(11) 16.2(8}
b1 17 26.0(5) 9.748) T.5(5) 32.5(4) 12,76} 14.2(5) l4.403}
a7 20.8(6) 3.0{4) G.0(4) 1.204) 1.5{5) 2.144) 8.1{3)
m 15.5(2) 11.5(2) 1.4{2} 0.%(2) 1.0i%) 0.5431 5.5(3)
8% TN 7. 745} 10.6(6) 19.7¢3) 14.6(5) 4.8(4} 7.213)
i 15.0¢9) 14.5{(8) 28.0(7) 1L.34%) 9.4(8) 6.115) 4.%(5)
N 3.5(2) &1.0(2) 12.5(0 2T.42) 1400 4.8{2} 13.342)
392 1382 9.5(2) 0.6{21 9.9{2) 1.5(3) 1.2 5.8{2)
T19 0.542) - - - - -~ .1
T30 9.3{2} - - - ot - e.1{2)
11 316.0(2} - - - - - 1.4(2)
13 0.312) - - - - - 0.9(2)
733 1.413) - - - - - 0.5t
Rl 1.513) - - - - - rLu
15 57.012) - - - - - -
716 5.002) - - - - - -
Hean '
Cheotm] 60.3(221) &3.1{211) &£5.5(181} 69.9(154) S5%.4(205) 29.9{156) - ({144}
Biomass 175.1 1.1 180.% 193.0 151.0 82.6 3.t

“proliminsry analysis

Table 16

Biosasn

stimates (000 t) of A, plaice, by atratum and

depth zone, from Canadisn spring surveys in Div. 3L froam 1993-1992.

Teat

Dapth {fm) Stcatum 1989 1986 LG8&7 1988 1949 1330 1991 1992

31-80

31-100

161-15¢

131-100

20L-300

¥01-400

150
161
M
12
<384
Total

328
141
a2
143
348
349
354
31565
370
385
3150
Total

L)
347
366
1469
36
349
391
Total

14s
346
ase
187
k1L
392
Total

129
711
m
735
Total

730
1
4
736
Total

Grand Total

15,1 15.% 10.7 1.4 9.6 4.8 4.8
14.¢4 13.5 9.1 3.0 7.2 4.8 3.1
9.0 3.7 4.9 12.4 9.1 5.3 1.7
0.2 12.8 5.6 10.8 8.7 4.2 2.}
8.4 3.6 4.7 4.5 8.6 0.7 ‘0.5
7.4 6I.1 35.1 %41 44.2 188 ii.4
5.9 3.8 9.8 1.6 2.6 0.} 1.7
.4 5.2 9.7 6.0 3.7 13.1 1.0
1.% 2.1 4.0 §.1 1.7 1.4 0.2
0.3 1.% 4. 2.6 5.3 1.1 ¢.2
10.4 16.7 20.7 2.6 11.6 7.1 t.2
1.9 9.2 16.T 21.8 7.3 4.7 1.5
21.6 18.5 34.7 28.8 10.0 10.8 1.9
4.2 3.4 B.4 6.4 5.9 1.1 2.2
5.6 9.6 5.9 12.9 7.7 1.3 2.9
2.6 11.1 13.1 8.1 13.0 1.% 1.%
T2.7 @87-3 131.7 117.0 31.4 32.1 17.8
4.7 9.0 5.1 9.1 16.3 2.7 0.2
3.1 3.7 3.2 3.7 4.7 1.2 9.1
1.9 2.2 1.% 2.0 1.6 1.1 -
5.2 1.2 0.6 0.4 0.9 0.5 0.4
1.% 0.7 0.6 1.4 0.9 1.0 1.1
1.7 1.7 0.6 1.2 0.9 0.3 0.4
9.2 1.3 9.1 0.6 0.2 9.1 0.3
20.7 19.8 11.5 19.6 iT. 5 8.1 7.7
2.5 1.8 1.2 1.4 o.e 0.7 1.1
1.7 2.1 6.3 0.8 0.4 0.8 -
[} 9.4 + + + 0.2 -
1.1 9.2 + +* 0.1-0.1 0.4
0.7 %.3 o+ + + - 0.1
0.1 0.1 + +* + + 0.9
6.9 1.9 1.7 2.0 1.3 1.& 1.6
- - - - - - +
L) - - - - +
0.8 - - - - - +
1.2 - - - - - -
7.3 < = - = = Y
+ - - - - - +
+ - - - - - *
+ - - - - -+
+ - - - - - -
+ - - - - - +
175.0 174.1 180.5 192.7 1371.3 82.6 M.}
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Table 17 Mean weight (kq) of American plaice per tow, by stratum, From R. V. surveys in Division IN. MWuabecs in_garentheses are the nuaber of muccessful
3J0-minuts tows in each stratum, The atratified mean weight per tow tkg 30 win.) and the biomass sstimates (t x 10 *) are givan st the bottom of the table.

No. of 197t 1972 1973 19 1978 1976 1977 1978 197¢ ' 1980 1901 -190% l9s4 1985

Dapth trawiablas ) ATC . ATC . ATC w19

- (fm}  Stratum unlta  ATC LT ATC 199 100, 209 AIC II1 ATC 111 ATC 245 ATC 263 271, 28 ALC 280 ATC 304 ATC 349 324, 329 M 17 AN 43

151100 387 17,311 - - 0.042) - - - 5.5(2) - 2,410 0.313) LR 1} 0.6 0.0y 3.302
101-150 3% 16,889 - - . 2414} 6.5(3) - - - - 2.9(21 - 2.1 1.4(31 &.4{3} 3.582} 3.5(2) 100.5{2)
51-100 139 31,602 - 46.3(3) 3.3 - - 66.3¢1) 114.442} - 60.3{d) 36.0(4} 25:4{3} 20.5(2) LI 1531 28.0(2)
31-30 o 224,392 - ML) - - 13.5(4)  44.304} 55.044) M0E.T{4}  60.4{9) 19.9(11) 43I 36y 37.407) 41.3(m 18.2(18)
3153 6L 139,080 17.M42) 49.2(3) W14 3T 46.344)  11.145) 22.1(n) 1T.514) 20.3{8) .U - . 43,306 39,005} .0
130 352 149,042 §9.042) 110.4{4} 58.04%) 40.844}) 18.841) 10.745) s IT.614) 37.3412) 46.5(11) T804 46.44B) 9.9 6.911L)
150 373 ra%,162  91.1(W) 55.6{4) 27604 12.1(4) - . 15.5(5) T70.5(4) .305) 35.2(11) 33.6(2) 013.4(5) .45 LI TRl 67.3(9)
I1-54 m 69,05 64,72 .70 5.104) 30.4(2) 21.312y - &8.1(3) 89.901) 46.3(4) S4. 703 1Te.0()  aI.ded4) 113 49.3(4)
<30 375 119,577 ' 17.33} 15.7(3) 41.5(3) 35.6{1) M.6(3) - - 61.3(4} 38.1(5) 17,.7(5) 16.8¢4) 16.5{4} 18.5(5) 46.14%) .48

S 30 6 112,521 - 16.3(2) 233 - 23.6(2) 33,003 59.0(3} 40.3IV  2%.4(4) TI.3(3) Z22.0d4) 22.947) 10.6(4) .17
$i-10¢ 317 1,506 - .502) S2.2(2) 19,713} leS.mn - 236.1(2)  M.60XF  15.9¢3) 36.I(4) TI5.3(3) 62.Q(21 3IR.5(2] .M}
10—t 370 10,434 23.2(2) 212.M1)  4A2.M1) 21.043) - - T.802) 10 5.9(1) 10.0(2) 340 &3 2L.5(1 WMD)
131-100 379 1,957 - - 0.5(2) 12.0(3) - - @,2(2) ¢.3(2) 4.0 3.7 1.5(3) T.012) 4.5(2) 5.8(2)
158-200 380 4,07 - 0.942) 15.7y) 3.4i2) = - 2.3(2) - 1.5{3} 21.713) L 2% T YR LMD 10.8(2)
101-1%0 a1 13,661 i.1(4) 1.614) 4d.1(3) 19.5(4) 15.6(2) - 15.3(2) 7.613) 19.1(3) 13,114} .83} 5.68{2} LEN TR ] 6.3
51-100 382 48,567  13.5{)) 4.5(4) 15,413} 6.1{3) - 45.6(21  39.0(3)  32.443) LTH.9(3r 25.544} 103.%5(2) MH.0(2) 1.8(2) 63.414)

1-%0 13 50,591 69.0(2) 59.9(2)  0.1({2} 51.8(2
201-300 723 11,635 - - - -
3D1-400 724 9,308 - -
01-300 728 7,882 - =
301400 726 5,405 - -
201-300 727 12,010 - -

14.5(3F 62,73 E1.T2Y 13.6(3) 3I.004) 241 T 19.8{2)  &1,%(M) 22.20))

Lk
]

[ D I |
1
[t
|

T |

N N )

I B
1

1B1-400 728 11,710 - - - - - - - - - - -
Mean (Hssta) 50,5024} 48.3(45]  M.2(48) 29.5037) 25.8(22} 43.9(30) SL.T(48) 75.6(41) 40.4(83) 3.U(BL} 67,6034} 3I.7(60} S54.7(60) 47.0043) .
Blomase B [ Y ] 29,5 35.1 FEW] 1.6 43.1 64,5 . 89.4 50,6 . 414 753 0.7 [T "

Toble 17 {cont:d.)

Al 1986 1987 j3-L1] 1989 1990 | 1991 1932.

wr wr
Stratum  wr 47 59, 60 wr 10 wr a2 95, 96 Wr 105 119, 120

381 by - 0.0{2)  0.0(2)  ©.5(2)  0.4{2)  L.5(2)
a5 .41} 1.5¢2) L.sihy 0.8t 5.6¢2) 11.6{2) 30.0(2)
389 10420 S.M3E A9(2) 17.82) 12.%2) 1004420 1T
360 32.5(13) 15.3(15} 10.4(12) 22.2415) 18.3{15) 15.6{12) 5.8(14)
361 22,710} 36.948} 26.5(7) 35.6{10) 35.043) 11.M8) .3(d)
362 B2,5124) 55.4{13) 50,6110) 35.9413) 43,8410) 25.8(10) &.1({12)
ITY 2640143 78,6013 44.0019) €0.5413) 9.5(10} 3.9(11} 3.710)
74 15.0(6) 36.5(5) 20.25} 30.8(5) 10.4(%) 15.4(5) 1.)5

ITE 456000 €9.400) 3E.B{6} 2403 24.9(8)  4.8(6) E1.9(5)

3T 20.4(9)  IT.408)  6,0{k) 19.8(8) 6.3(T) 10.%T) L.

T OI0{2)  3N.B42) 26.8(2) 36.3{2) 56.3(1) 2IT.1{1) 19.3(2)
3 68.E(D) 18421 10.502) 2,141 A5 HI) LLFD HUA(2)
319 1.0(2) T.842)  G.1(2)  0.0(FY &.942)  3.842) 11.0(2)
386 {31 00421 0.0(2)  2.6011  6.042) - 3.2 10.5(1)
EL T E 0 T 1) 2.442F S.M21 R6en 1532y 2.242) 10.0(2)
W OES(4Y LI 5. 1S 1S3 L4(2) 2602

13 19,944 36.3(3) Te.0431 2103 SE.4(2) 1501 2.0(2

™ -~ - - - - 0.5(2) 3.0(2)
™o~ - -~ - - e.0(2)  1.5(2)
75 - - - - - ¢.242) -
7~ - - - - S92 E.9(2)
- - - - - 2.842)  T.6(2)
. . ki) - - - - - 1.142} 11-902)
Maan
(Aseta) I5.0(101) 42.6(91} 25.9¢T7) 34.L(94) 24,0035} 1%.2(93) - (91)
Biomass 43.3 53.0 I 41.4 3.1 19.9 7.8

'Pr-nulmw analysis.
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Biomass estimates (000 t) of A. plaice, by stratum and

Table 18

3N from 1985-1992.

depth zone, from Canadian spring surveys in Div.

Year

1988

1990 1991 1992

1989

1987

1986

1985

pepth (fm) Stratum

375
376
Total

30

A

.6
8.1

4
6.3

5.1 5.0

11.4

360
361
362

31-50

10.8
13

.6
.3

12.7 15.6 10
12.7 5.0 14

]

373

374

383
Total

3.9

38.3 26.5 36.0 24.2 16.9

45.1 33.4

359

51-100

il o~
oo

3717
382

4.3

Total

wn m
oo

358
378

101-150

.4
3.8

gy
Total

357

79

380
Total

151-200

0.3

723

201-300

125
727
Total

B

124

301-400

726
728
Total

43.8 52.6 32.3 42.8 .29.8

59.8

Grand Total

—
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Table 20. Bicmass estinates {000 t) of A, plaice, By stratum and
depth vone, from Canadian ppring susveys in Div. }e from 1985-1992.

Yenr

Depth (Em) Stratum 1985 1986 1987 1948 1989 1990 1991 1892

i

31-50 . 330 18.6 7.0 8.8 4.6 6.3 5.2 4.6 0.4
30 1.4 0.4 1.6 1.5 0.4 - 1.2 0.4
36 3.5 4.1 1.8 T.2 3.0 5.1 4.2 2.7
140 5.6 4.6 12.90 7.2 3.4 1.1 1.0 .1
351 13.9 15.2 13,2 14.5 10.% 14.9 8.1 2.7
352 10.9 6.6 12.3 10.1 6.8 9.2 4.4 5.9
353 5.3 1.3 4.3 2.0 1.8 2.7 v.8 2.5
Total 6.7 0.7 SE.0 47.1 336 {14.2 17.) 1.7
51100 329 3.9 3.0 6.4 1.1 3.9 2.5 1.7 0.4
332 1.9 3.0 4.7 0.4 1.3 1.3 2.0 1.6
337 1.1 0.9 1.0 9.4 0.7 0.9 1.2 1.0
339 0.6 e.2 3.0 1.3 3.7 3.4 1.3 2.4
154 2.6 0.3 0.6 0.2 0.5 0.4 0.6 0.8
Total 10.1 7.4 15.7 3.4 10.1 8.5 &.8 6.2
101-150 m 0.0 0.0 + + + + + +
336 + + + * + + + 0.
355 0.2 + + + 0.1 + ¢.1 a.
Total 0.1 + +* + 0.1 + 9.1 0.
151-200 3134 + * + + + + + +
33s + + + + + 0.0 + +
3156 + 0.9 + + 0.0 + + +
Total + + + + + + + +
201-300 117 - - - - - - + 0.0
719 - - - - - - + +
121 - - - — — - + +
Total - - - - - - + +
301-400 718 - - - - - - 0.0 0.9
720 - - - - - - 0.0 4+
122 = - - - - - * +
Total - - - - - - + +
Grand Total 76.5 48.1 71.7 50.5 43.8 52.7 .2 23.2

Tabla 21. Biomass {000 t) of A. plaica outeide the 200-mile llmit in
Dlv. L, o9 extimated by Canadian spring sucveys, 1983-52.

Stratus I Outajde 1985 1986 1967 1988  19A9 1990 1991 1992

3as 3 0.4 0.6 a.? 0.4 0.6 0.1
390 - 1] a.9 0.9 1.7 .7 0.6 0.4 0.}
Wy 2 1.0 1.0 0.4 0.1 o6 0.2 0.2
131 100 0.2 1.] ©.3 9.6 ¢.2 0.1 0.3
iar ir 0.4 . + + + . 0.1
hl:L) 9% Q.7 o, . + + . 0.1
92 100 0.1 0.1 . + + . 0.0
729 100 + - - - - - +
731 1o 5.3 - - - - - +
13 30 0.4 - - - - - +
7)o 100 . - - - - - .
712 100 + - - - - - .
134 L1 + - - - - - .
Riomass outside 9.4 4.2 3.1 2.4 .0 0.7 1.1
Totsl 3L Blomans 175.0 174.1 180.3 192.7 152.8 B82.6 3.3
X Biomass outside 5.4 2.4 ¥.? 1.2 1.3 0.9 3.2

Table 22

Div, IN, uz estimated by Cenadian spring

surveys, 1985-921.

Blomagy {'000 t) of A. pleice outside the 200-mile liwlt in

Stratus X Outside 1985 1986 1987 1908 1989 1990  19%F 1992
357 100 0.3 Q.0 . 0.0 0.0 . . -
358 100 1.0 . . + . * 0.2 Q.3
359 100 0.9 0.8 Q.2 0.1 0.6 0.4 0.} 0.6
360 93 8.0 6.8 .2 2.1 4.6 L1 R P ) 1.2

, A7 23 0.8 0.3 0.6 0.3 0.5 0.2 0.2 +
375 17 0.7 0.9 1.4 0.7 0.3 0.5 0.1 0.2
ars a9 2.1 2.3 1.8 0.6 1.0 0.6 1.1 0.2

. mn 100 0.3 0.3 0.3 0.2 0.3 0.4 0.2 0.1
3t 100 0.4 0.} + (L8] + 0.5 0.1 0.3
79 100 . . . . 0.0 . . o
380 83 + . 0.0 0.0 . + . +
3al 79 0.3 0.2 + ' + 0.2 . 0.3
382 53 1.6 0.1 1.3 6.2 0.4 0.2 . +

Binmass outmide 18.4 12.5 9.8 4.3 8.9 6.8 5.3 1.3

Total 3N blomass 59.8 4.8 52.6 2.1 41.8 9.8 19.6 1.7

X Biomass outside 3.8 28.5 18.6 13.1 0.8 22.8 28.1 45.5

Table 2) - Biomass ('D00 U) of A. plaice outside the 200-mila limit In

Div. 38, a» eatimated by Canadian spring surveys, 1985-92,

Stratus Y Dutaide 1985 1986 1987 19668 1989 19%0 1991 1992
353 21 1.1 0.6 0.9 Q.4 0.8 0.6 0.2

. . . . . 0.5

154 52 1.3 0.2 0.3 0.1 0.3 0.7 0.3 0.4

353 7 X . , . ‘ + .

356 7 + 0.0 . ’ 0.0 . 4 +

Blomass outstde 2.5 0.8 1.2 0.% 0.9 0.8 Li% ]
Total 38 blomssr 765 451 FL7 305 i3 3.7 3013 1es
X Plomass ocutuide 13 1.7 1.7 1.0 1.1 1.3 1.3 3.9




Table 25 ABINIANCE (MILLIGNS) BF M.PLAICE FRON SPRING SURYEYS IN 81¥. IL.
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Table 29 .
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100-mile limit, frowm Canadian apring survays, 198%-91.

Bummary of A. plalce biomass satimates cutside

Biomase Biomass
outside total ' Ouknlds
1985 IL 9.4 175.0 5.4
IN 8.4 59.8 3e.0
32 2.5 6.5 3.3
LN 30.3 311.3 2.7
1986 L 4.2 174.1 2.4
n 12.5 41.8 38.5
i 0.8 48.1 .7
ILNOD 17.5 166.0 5.6
1987 L 3.1 180.5 1.7
N 9.8 52.6 18.6
la 1.2 T1.7 1.7
ILNO 4.1 394.8 4.6
1968 n 2.4 192.7 1.2
N 4.1 31.1 13.1
1 0.5 50.5 1.0
jLNO 1.2 2715.5 1.6
1989 L 2.0 152.8 1.3
kL] a.9 42.8 20.8
3 0.9 41.8 2.1
3ILKO 11.8 239.4 4.9
1990 3 0.7 B2.6 0.2
3N &.0 29.8 22.8
3o 0.8 52.7 1.5
JLNo 8.3 165.1 5.0
1991 L 1.1 34.3 3.2
kL] 5.5 19.6 28.1
32 0.5 34.2 1,5
3LNO 7.1 8B.1 8.1
1992 L
3N 3.5 7.7 45.5
Jo 0.9 23.2 3.9
iLNO

134 1973

1374

1971119

1978

98¢

1981

1982

1984

0.1

16,8 1168 180.5

1B WY pee b2 450 91 BL0 491 A 428 436 T8 S0 257 ML) 10 104 B

§5.0 1k0.}

J0e.8 1912
£SO 855

AN

tE.?
5.3

0.1
8.1

HE
5.t

LI}

ay

LW

R

.2

1203 911
.4 502
B U4
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TABLE 26 _ABUNDANCE (NILLIOWS) OF A.PLATCE FROM SPRING SURYEYS [N DIY. 3.

B 1975 1816 1917 1913 1919 1960 1SBL 1982 L9B4 1985 1984 1787 1988 198} 1990 1%H1

1.3
FE)
1.l
15.9

10,6 710 80,0 130 2850 ML 1110 1070 95.0 1020 §L.0 el.0 780 520 1.0 4%0 400
0.0 1.0 929 LS50 LY L40.% 1109 1869 AT L02.0 90.% 47.0 THO 530 710 45.0 4.0
0.0 301 9T 1529 2BAS 140.5 1103 LBR.§ %41 L0L.% 908 b6.% IT.L SLB AT B9 40
§0.1 85,2 %6 15L3 1.3 EBRLS OLM0.1 10.0 925 1M0.% 89.0 4.2 7R.2 A% Ta0 MY A0
86,5 55,4 89,0 14LB MS.5 1.5 Lok.0 174 5.7 %R) 808 6 48 450 35 SBT M0
6L1 4.0 T8 1LY M5 5.5 B0L9 1687 TN 926 TL7 85 MY IR 4SS B
5.9 350 468 9B LELS 1069 BR.9 1540 702 817 409 453 B3 LY LT W OMS
£ DRI YT U0 T & Y S DL T U TN O T S 10X YO T Y0 .U 201 T 1 1 I (T ) R I O L XY
.l 1ed ST BLY SME O ALE 4 7RO s 5BV 407 283 201 Ib0 2R L 120
1 OILY 182 W 382 Wb B 4RI 1.0 Joud 206 204 104 L6 1S 92
FTR T 79 L - PO - V3% VX J 0 I L % L X R - PUID L% S O B 1 1 B 16 B 9

| 2% B T U T 0 S 1N TR 8 T IR 70 T8 S 10 T O 2 | D X B % B 0 T

TMLE 27 ASUNDAXCE (NILLIGNS) OF A.PLAICE FROM SPRING SURVEYE [N IV, 30,

1975 1934 1907 1578 197% 1980 1961 1982 L9&4 1985 19B6 1547 1988 1S0% 9N 191

6.0 BLE 522 1Y 616 B9 IR M 52 465 3RS 51 35 M4 a1 Ma
9.8 %6 318 AT B a0 BLY 0T YLD 480 M5 W0 287 4 185 184
W3 I Ny 1T ZLE MR b .9 300 168 26 1% WGS90 1T
F WU | % B O N S (% %SO § R T ¥ 1 T & TS 17 2 v IO TN I RS I U T & N A Y




uL?

19 -

THBLE 28 .ABUNOANCE (KILLIONS) OF h.PLATCE FRON SPRING SUREYS [N DY, 3LNG,

195 1916 1897 1908 G97Y I9B0 1EBL 1982 1B 198 1A 1967 138% i199%  L9%0
[N P S N A | LK 0.2 0.y o4 0 01 00 02 00 000 00
1.4 ﬂ# 0.2 1.7 1.7 L1 | 7% NN Y RO 1% Y N 19 T V. T . T 3 B .
.4 1.9 59 1A b1 o uoe 63 L1 LT L& 54 42 48 13
158 236 98 M0 253 W8 B WA A UL ek 1M0 ML Tl L%
I8 2L VTR 0 R U1 X R 1% 1 S T 38 B [ B A TR I S U YOI | 3}
4.6 505 136 MY L 910 820 b 35y AR S5 Y 4R i8S 35

8.1 %Y 4 19LE DL 1R 15700 BO.9 SEY 09 1.1 L. LML SR 4t

WY 145 Moo e w0l 271y MLY 16de E3S.S 1250 1137 5L 1216 1058 83,0

12 1T 1488 1637 1863 2008 2951 M.k M1 Rl 4300 9L 1063 ALY W3

lody P11 (30 1568 WL 1752 1d4 833 TLY OSLE 85 e 3 40
b 1011 859 . 5. AT dh6 BRLY I0M.1 4 Wb M1 208 2.6 200 1B
LI T S 1 T YO R L8 A (0 I L S %% B T LS S T I 8 I TR R U W
F& 1T QR L TR 18-S T S {20 N 10 S SO 0 T 0 S VY T 0 S U 6 BN S I 8
RIS L R [ R K S % N N X A N A Y A S T O )
Ly L LY 4é 51 L B R YA 2 T X A N I S A T 8
L SN R 15 S 2 1 D N T 7L T 0 S NN SN 5 U % N Y N ¥ S B |
EF SRS S 0 A P I O S X D N N N K B A |
.4 18 1.1 0.4 0.3 (A ] [ R R R A Q! Bé 05 05 08
0.1 0.8 0.2 0l B2 93 6t 0l 0t 81 02 &2 0. 01 0l

S0L.0 9900 157,00 10400 155,0 1027.0 1262.0 9510 410.0 §15.0 59,0 &36.0 SI9.0 S09.0 3MNLD

L0 539.8 L25.0 1039.9 LIL46 BATEL® 12613 9%6.4 417,00 SP4% 5100 4350 1.0 SM.0 3.0

6194 9309 1256.2 Q1367 MM02.9 d1R0.4 LISELS 985.1 616.8 SIAB 5287 4343 SMALS S I

6100 5760 1250.3 INFLLY L104.2 L1176 12385 MBS 4151 SILD 5200 4MLY STGD S0ME BN

651.2 9504 17005 10873 1080.7 M102.% 14} 928.B 61T S60.% 520.3 6158 SeLé 4108 NS4

625.2 9130 1M%.4 9753 1009.5 10501 1170.3 906.4 6023 5380 S0n.3 SE1.) 8357 4513 leas

ST8.7 B2 L006.6 8310 CBRE.L 9SIY 10945 B01.3 Sehé 4951 (43 SIL1 4eS.b e 22t

LEISCIN T LI 110 (YN 1 I L VDU T B O I 2 O B TR O (T LI ¥

WL SRR S6L4 4003 4360 035 426,40 10T JIAS NI 2100 21N 1LY M3 1488

AL AL BLE b 294 090 BILD O3S0 19400 16946 1210 1218 1160 R4 %0.2

19,0 M%.0 1935 Q130 M2 &7 1380 2061 LS 9TL7 6B beS 495 A2 485
4 WLY IME k62 BT MG TLO 1804 SE SR 40 430 9 BT

Table 29 SPRING SURVEY TEMPERATURE {deg C) FOR 3ILNO
DIVISION 3L
| ) T _DIVISION |
| s e e I
| | |
} | DEPTH RANGE {fm} | ALL DEPTHS I
| == +
I | | 31- | 101-]| 151- 201-| 301-|
t |31-%0| 100 | 150 | 200 | 100 | 400 | = 0-400 |
| mmm ek + -
I | TEMP |TEMP |TEHP ITIHP |TEMP |1TEMP T TENP :
_— + PO S,
: |MEAN [MEAR |H:An | MEAN [MEAN qunn Tnsnn | o !
to————t - +
|YEAR | | 1 | | I I |
frmmmm e I | ! | | | | |
11971 { 0.49[-0.15f 1.65{ 3.69] | L1 0.9 59
———————————— B it STt S, + + B el —
|1972 [-0.30)~1.01] 0,37f A L|-0.64] 18|
———————————— i R e s T A |
11373 [-1.13]-1 J!|—0.05| 3. 2u| | .|-0.26| 33
- -- + =+ + + +
11974 |=0.79]-1.22¢ o.14| 2. 35| | .1-0.18) 1o=
------------ + +-—= + ————
:1975 |-0. 16| 0.65] o.n§| 2.49] | | 0.44} 55I
——— —+—— * + + +
11978 [ o. 53; 0.53] 0.53] 4. 721' N | o.46] 64
11977 | -0.26|-0.65] 0.98| 2. 41| ] | ©.27] 102
= + +~ + + .-
11978 P 1.17] 0.46) 1.334 1. so| | | 0.95) 93:
|te79 | u.ss?-o.ns| 1.28] 2.u:i_- N | u.an] 110:
———————————— Hm—mad + + + + +——m
|1980 ] 0.381-0.57] 1.41] 2.71| | .1 8.50] 115|
———————————— R et St P PR, + -+
11931 | 0.45]-0.37] 1.17| 2. 65| 3. 35| | 0.82]( 78
—— —m e ————i o b e g ———————
{1952 |-0.08)-0.46] 1.1z| 2. 2s| .| | o.saT 101
|1985 | -0.53]|~-1.16] 0.07| 1. 65| 2.83] 3 SBYI—D 28| 217
_— ————p + - " _—
|1986 | -0.71|-1.05} 0.39| 2.27]| N :—u.l?l 209
———————————— e et R o S + o
[1987 [~0.00|-0.48| 1.20] 2. 54| . | 0.29] 179
———————————— Bt e e -+ +mm e |
=1ssu {-0.31)-0.68| n.74| 2. 2a| . L1 0.11( 151
—_— —— + + O + + + -
|1389 |-0.43|-0.84) 0.19] 2. zs| i J]-0. 1¢| zoo:
- + * e -
|1990 | ©.20|-1.11) 0.11] 1.90] .| .T~u 2s| 156 |
- —-——— + ——tm—— ————
11991 |-0.86]-1_08(-0. 55| L. 10| 2. as| 3.32]-0. co| 143
11971-1991 f-o.1z¢-o.13| 0. 57| z. 3zr ;-;or 3. 5zT 6,12 2203}



2¢ -

lg¥z1 Iss-T lzs-c let-¥ lgz-s b1o-9 kos 1 [vr-0 loo 1| ;mT:.:“
[ + + + + +
IR R4 lte o lzs"e lex-% lez-t ley € luz-o-lv1 0 |° | ;mﬂn
| === ————— + + + + +
118 fte-e-f" - fog e lty-v fzZ 0-l99 0-}" | .;:“
| — + + + + + +
ltot leg-o |- - fgz-y les v |6% 0 l¥ero | | mn:_
j————— +— + + + +
Irs fee-z | - les s lev-c hoe v fov7 | | :S"
| === 4 + + + + +
foot lso 1t |* 1- lov-» leé-y (967 t91°0 |° | ::_
=== + + + + + +
lzot leg-o |* I fce-§ I9e'9 tev o feoro-f- | 9961
| === + —-—+ ———— + + + + —t+———— -1
lts lve o |- [ les-9 lec-e lee-o-l91-0-1" | SU6T|
| mmmm e B ] b Tl ot e ST + +———— -]
|95 leg-z | |- Iew-s let-9 tet-1 lov1 |- | FUSTI
| mm—— - + + - + + + I
lee lse-tT |- I Isg-t l10°s fer-n leo-o¢-1" | NomH"
_ IIIIII - -+ + + + —_—
lzz loo ¢ |- I Iss-9 Ist-w tST"€ I9v"1 |* | 86T
| - + + + + + t
les log-1 |- - Teg ¢ tov ¥ fo1-1 I61°1 |- | 0861l
| wm—m—m s +- + + + — ]
los leg e |- I- 1995 I15°9 lgo-¢ t1e-1 |- | .:.2“
| m————- ot + + + + + +
(1] ls6:2 |* b Yo 9 19t ¢ leo-¥ le6°0 los o-I sLetl
| +— + + + ———— + + + 1
lor let o | I- Jor-g Joo'z I11°0 7570 |- | ceetl
1 + + - + -+ -1
lo¥ lve-g | l- ior-e lss 9 leo-9 lev-o |- | 9L6T)
i . + --1
Is€ Isg-t |- |- 1 lze 9 ez z leeso |- | m:ﬂ"
i + + + +—= + ————
e lse 1 |- I+ foz's lze 9 Jze-t ltv-o los-1~I EL6T]
I 1 | | | | | | | |rmmm e —m |
| I | | | | | | | | avzil
)= + +—= + + + + + e ——————— J
| u | wvaw| wvaw| svasl Evasl evar| svawl svawl| mvaw| |
[ + + + * +* + i |
| ANEL | awzz]l awail| awaa| owai! oSWEL| aw3z] awzzi I
- + + + + + -1 |
I ook-0 | oor | pog | ooz | os1 | oot los-tel - | |
| |-t0g J-toz l-181 I=TOY | =15 | i i |
| -——+ - - 1 |
| sazdig 717v | (®™3) FONYH Ri4ET i I
| | |
| =13 ! |
I ———— i |
] HOISIAIG i |
0Ot HOISIAICQ
ONIf ¥od (D Bep) FENLVEFINEEL 1Z48nS DEINLS

Tt °TqeL

“.o: let v lot s lzs T 99"z Is6°1 Iseo f1e-0 Jis-1 | TEET—TLETI
+ + -+ + - - _
les l2g o lot s 1zs'Z Ise o lto-o-lze-o~lot 0 Ist o | 1667l
| + + + + * + -
ive frs'e | b fgz-1 oz o-fes-o~l15-0 lvz-1 | 066T|
| + " - - i
Ive fes: 1 1* I lez-» les-v tve-z I9s-0 lov-1 | 636TI
] - + + + - b ——————————— ]
lee fgg 1 |- [ leo-g lov-e leg-1 Jes-o loc-1 | :ﬂ“
| + + + + *
I1e loc't |- 1 Tve-g lev -y o9z lez-t l¢ | L9671
] + + + + + + |
ltot fog‘o I I Isg z loz-¢ Jvz 1 Ivz 0 ler-o | 9R6T]
1 -4 + + + + + |
Isg lzeto & I- lzg 1 let-1 l9o-1-lzz 0 lv9 0 | SEETI
| + + - + ¥ + + N |
"3 It 1 i 1- Iso-€ loe-z lec-o-l9z°1 k197 | ¥e6T|
+ + + + + +e———— |
“G leo-1 1° I- lec-t loL o les o l9g o ier 1 | 32“
lvs log-z 1- |- leo-¢ lec ¢ lzt-z Ils¥'1 k962 | 1861l
] » + + + + + — |
l1s lso-1 |- I- les*e leg 1 et o—-l96 0 ooz | ofsTl
| + + ——+ + —-—— + |
lzn lgeo-z 1- I+ l#t v |9t |61-€ let-1 toe 1 1 6L6T]
| + + + + + + -]
|sg lgv 1 1° [ jEv-z |lss 1 |sz-p bsp 1 957 | LTX 34
| + + + + + + I
ley legro | (I leg-2 lov 1 l9t'o [6v-0 jec-1 | ¥ 34
1~ b + + + + + |
lzg lzs-t 1- |- lor-o-l96-s loe'o 1¢5°1 | 96Tl
1 + + + + ek I
lez lee-1 |- I I loz-o las o-ler T Is1°€ | SLET
| ———— ———— A —m e + + Fm———— |
“2 lez-0 1 I- leg-v lgoo lez v-i6ge 0 lo9" 1 .....S_
16¥ Ivo-o-1" |- Jte-t Isv 0o l1v o-tes o-lor-0-| €L6Tl
{ + —_—— + + + |
(£ ist o I° |- lop"t lez 7z lev o fto-0-d09 0 i TL6T]
1 + + —_—— + + —_—— + |
Isz 196-0 |- l- lot-¥ lzs t |so‘o—-izs'o leo v | TLET]
| | | | | | | i | | rommmm |
| | i | i | | | i | iz
| + e ————g b -+ |
| | HvIwl EvIWl EvIW| Wvau| evas[ BvERE MVEN] WeEM| |
| + + + + + -1 |
| AWIL | awaz| 4N3i) awzi| 4AW3L| 4IWEL| dWIL| dR3IL] |
| + + - + -——— | |
| 00¥-0 { oor | ooc | ooz | osT | oot Fos-1sl oc¢ ! |
_ {-10e =10z I-157 I-T07 | -15 | | .ua.“ "
| sukaza 11v¥ | (m3) 39V HId3Q | |
I e i |
| HE 1 |
| =] |
| HOISIAID I |

Mt BEOISIAIG-

ONf W0d (D Bep) FANIVEIIWIL 1IAMAS ONINLS 0f 2IqeL




- 21 -

Table 32 PALL SURVET TETMPERATURE (deg C) FOR 3LNO

DIVISION 3L

10 [31-50] 1900 0O | 300 | 400 | 0-400

i
1
+ + o +
|TEMP |TEMP |TEMP |T TEMP |TEMP |[TENP | TEMP
h s +

|

|

|

| | NEVISION |
| ittt I
| | i |
( |-= = -1
| | DEPTH RANGE (f3} |ALL DEPTHS |
| == S |
t | | S1- | 101-] 151-] 201-| 301-| |
| |31-50] 100 Y 150 | 200 | 300 | 400 |  0-400 |
| ————— + + + -
| |TEMP: |TEMP |[TEMP |TEMP |TEMP |TEMP |  TEMP |
| - + + + + + + |
] |KEAN |MEAN |MEAN |MEAR |[MEAN |MEAN |MEAN | § |
i I + [ —rmmam : I
| YEAR | | t | ! | I | |
| === | | | { § | ! I |
|199¢ | 0.43[-1.200|-0.79] 1.69] 3.29| 3.79}-0.06] 161|
f==———————— - o — + o —f———=—t +
11991 |~0.42|~1.19| 0.06| 2.46]) 3.76| 3.63] 0.39| 216|
|==- —4— f————————— + - —_——— m————— e |
|19%0-1991 |-0.16|-1.20(-0.26] 2.21) 3.58] 3.70] 0.20] 377}

DIVISION 3

[ I . DIVISION

| |===

| | n

| - -

| | DEPTH RANGE (fm) JALL DEPTHS

| 1=

| |.LE, | | 51= | 101-| L51-] 201-| 3014~}

| I L50 | 1

|

I

|

I

EMP
4

| + *
|MEAN |MEAN |[MEAN |MEAN |MEAN [MEAR |MEAN |NEAN

I .l

—-—— + + + + b

| YEAR | | | [ | I |

———————————— I f | | I f |

11990 | 3.64] 2.78|-0.27]-0.35] 1.48]) N L o2.43) 80
$m———— +- ek S + + ——t e |

j1991 1.99] 0.411-0.52] 1.13} 1.56) 3.23| 3.70| 0.96]| 67|

| + a4 ——t + |
11996-1991 2.96] 1.82(-0.38] 0.54| 1.52| 3.23{ 3.70] 1.76] 147|

DIVISION 30

DIVISION

3o

f

|

|

|

i + _—
| | 51— | 101-| 151-| 201-| 30k-|

[31-50] 100 § 150 | 200 | 300 | 400 | a-400
I +.

|

|

]

+

|

i
!
;
DEPTH RANGE (fm) |ALL DEPTHS |
|
|
|
|
|

TEMP [TENP |TEMP |TEMP |[TEMP |TEXP | TEMP
+- + + + i e Attt |
MEAN |MEAN |MEAM |MEAR |MEAN |NEAN |MEAN | W |
|-- * += e + + |
|TEAR | i I | | 1 i |
|t ! | | ! | | | |
11990 | 1.55] 0.11| 4.74] 5.35]| 4.93] ] 1.81] 89
|-—- + +- + + + + + |
|1991 | L.25] 0.06] 4.72) 4.72| 4.40] 4.25] 1.81] 84}
- + + + $————- + e + |
j1990-1991 | 1.41} 0.09| 4.73) 4.97§ 4.60( 4.25( 1.71| 173




Table 33 Mean weight {kg) of American plaice per tow, by stiatum, from R. ¥,
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sutveys (fall] in Division 3L,

Muzbsrs in parentheses are the

\k

auskber of successful j0-minuts tows in each stratum. The stratified mean weight per tow (kg/30 min.) and the biomass eatimates {t x 1077} are
given at the bottom of ths tabls.

1941 1982 1983 1984 1985 1936 1987 1388 1949 1990 1991
ATC 323 ATC WT 7, W 16, Wr 37, L/
Stratum 124, 125 333, 14 LI 17, 18 38, 19 AN T2 WT &5 WT 78 WT 87 Wr 101 113-11%
328 - - - 50.1{4) 99.5(4) 9C.1(6) 15.5(4) 153.007) 15.04M 9.409) 1.641)
341 8.2(3) 18.204) 121.3(4) 110.8¢5) 21.6(7) 16.7{N 262.4(9) 127.2(81 113.1(8) 11.7186) 3.003)
342 10%.7(3) 44.8(3) 19.5(4) 162.5(2) 84.71(23) 4.4(3) 30.64{3} 19.2(3} 26.3(3) 194.6(2} 0.3(2)
343 50.914) - 483.2t3) 53.3¢4) 932.5(3) 17.13) 15.7{3) 28.5(3} 1.313) .73} 0.313}
34 227.3(4) 106.2(3) 70.7(6)  193.0{6) 91.3(9) 28.2(7) 46.314) 231.6(7F  124.8(7) 15.416) 0.9(2)
345 10.5(4) 17.4(6} 13.6(8) 4841 24.4(9) 12.5(4) 14.3(2) 24.1( 21.0(7) 16.9(5) 2,414}
346 13.613) 4.3{4) 10.815) 11.5(6}) §.5(5} 20.9(3) 4.304) B.7(5) 11,544y 17.5() 16.1{1%)
347 324.3(3} 235.9¢4) 134.7(8) 216.5(6) 52.1(4) 30.7(4) 40.3(2) 191.5(5) 70.543) 93.212) 2.9{0
348 114.1{81 126.843) 112.3711) 201.41011) 43.4{14) 64.1(5) 46.7(%) 101.2(1%) 45.349) 43.6(11) o800
349 20.147) 27.5(5) 113.1{:N 81.71(14) 21.3110) 16.6(3) 45.8(10) T7.1({9) 15.4{19} 15.5(" 4.3(5)
350 4.316) 4.312) 72.118) 128.8(12) 57.709) 11.5¢11) 15.0(9) 56.4(10) 18.0{10} 47.4(8) 12.4(18)
363 65.5(4) 34.3(3} 53.13) 54.918) 48.0(10) “.Mn 45.0(9} 37.0¢10) 29.4(9) 28.5(8)} 23.8¢17)
364 254,2(9) Ll4.7(11} 95.2{11) 2I54.6(10) 114.4(18) 86.0(5) 104.1(14) 87.5{14} 41.4(11) 103.0412} 51.9(4)
165 242.8(4) 284.01(4} 198.7(5) 6€7.944) 116.6(8) 123.5(5) 98.216) 91.6{5) 39.1(4) 56.3{4) 12.0(3)
366 318.3¢3) 19,36 50.4(4) 39.7011) 62,491 205.5{4} 10.1(7) 57.8(7) 27.8(7)  140.4(6) 15.1{21}
348 0.0(2) 1.5(2) - 0.002) 1.4¢2} 5.9 2.802) S.4(2) 5.3 q.6(1) 39.5(8)
369 218.5(2) 27.9(4}) 129.4(6) 6.4 67.3{6}) 19.4(3) 15.5(4) 121.1(5) 43.3(%) 157.114) 176.249)
370 125.0(4) 88.2(6) 121.0186) 145.8(7) 34.3{9) 145.3(2) 61.4(6) 23.68(7) 19.5(8) 28.1(%) 13.9{(3)
N 149.%{4) 97.3(5) 130.4(5) 110.7(7) 156.9(7) 26.3{3) €1.4(5) 53.6(6) 12.6(4) 40.3(5) 16.7(3)
mn 29.3{5} 79.9(M 102.5(4} T4.0413) 68.3(17) 37.5(9) 58.4411) 431.0{13} 13.9(12) 53.0{10) 23.5(26) .
384 £3.2{3) 176.9(4) 105.0¢3}) 210.846) 92.6(8) 100.0{5]) 111.8(6) 48.9(6} 36.8(5) 113.4(4) 40.2(18}
335 T8.5(0) 128.4(8) 167.1{5} 96.5{12) 30.0(12) BE.1(8} 127.949 61.7{13} 1¢.4(11) .6 11.41(5)
386 121.48(3) 123.0(4) - 99.0¢8) 123.615) 31.404} 41.3{4) 209.5(5) 41.8(5} 36.104) 43.2(N
387 2.3(2) 0.3(3) - 0.7(3} 0.7(4) 9.9(2) 0.7(3) 4.004) 0.3¢3) 0.4(0) 11.2(5}
388 - 0.0(3}) - 0.002) 14.012} - 2.0(2) 19.0(2) 2.5(2) 21.002) 1.6(0)
389 - 5.104) - 103.E(6} 183.0(5} 3.904) 4z.0(4) 49.6(4) 93.3(4) Hn.nm 14.3())
350 18.5(1) 87.8(4}) 72.7(0) 49.5(3) 97. 24N 26.6(6) 42.0(2) 18.6(8) .M 17.5{6} 19.6(3}
9] - 37.0{2} 25.0(2) 233.8(2) 105.8(2) n.52) 24.5(2) 21.5(2) 15.5(2) T7.6{2}y 43.7(3)
392 - 5.1(2) 4.7(2} 10.5(2) 6.8(2) 0.9(2) 11.0¢2} 9.0{2} 8.0(2} 13.3(2) 9.1(3)
129 - - - 1.2) 4.5(2) 0.0(2} - - - 3.22) 1.5())
o - - - 0.0¢2) 0.0(2) - - - - - 0.0(2)
731 - - - 0.0¢2) 1.06(2) - - - - 9.1(2) + (N
732 - - - 0.0(2} 0.0{2) - - - - 0.0(2) 0.2(2)
733 - - - 0.0(4} 0.7{3) - - - - 0.3(2} 0.3(3}
734 - - - 0.001) 0.042) - - - - 0.0(2}) 0.0(2}
735 - 2.3( - .03 0.2{2) 20.6{2) - - - - 14.4(3})
136 - - 0.0(2) - 6§.8(2) z.1i - - - 6.402) 17.5(2)
Mexn (#5ets) 106.2{99} 78.6(120) 110.8(125) 104.4¢208} 75.7(231) 52.71141) 61.1(165) 68.6{189) 33.7(174) 47.1(161} 19.9(219)
Biomass (Total) 273.3 206.4 268.0 3131.0 219.2 148.7 168.7 189.5 92.9 135.3 57.8
Biomana - - 209.6 313.3 219.9 146.8 168.7 189.5 91.9 135.7 57.8
{multiplicative model)
FABLE 34  ABUNDANCE (MILLIONS) OF A_PLAICE FROH FALL SURVEYY IM 3.
ABE | 3981 1982 1983 1984 1985 1906 I19B7 1788 1989 1990 1991
P—
[ T L I N ] 00 0.0 o0 0.1 0.0 0.0 6.0 0.0 0.0
71 1.1 1.& 0.7 0,0 09 0.8 4 03 90 01 0.4
31 B} 5.7 7.6 0.1 03 1.9 2.0 3.1 1.4 1.4 a.B
4 1 124 196 .8 2.9 1.6 105 3.1 8.1 13.2 1i8.1 5.4
$ 1 2r.r  35.7 52,9 BT 143 353 2403 0.4 251 4T 238
& 1 45,0 @07 120.% ss.0  69.27 97.8 5,9 8l.1  Sa¢ 61,8 37,2
7 ) E76.7 142.7 118.3 IBL.S 170.3  92.9 100.8 110.1 4.4 TR.L 30.2
4 1 183.7 18%.%4 185.7 207.4 154.2 1.8 B7.8 108.7 33,37 57,4 78.¥
% 1 1394 LLO.7 89T 172.3 93,7 55,4 62,3 &, 4.0 469 20,2
Lo | 1384 4L.1 49,8 Bi.2 7.3 22.4 .2 258 9.3 197 9.7
1L 1 Se.3 0.9 209 32.0 15.2 9.0 11.0 1B.1 5.3 9.5 A4S
12 1 47.2 136 13.2 iB.8 11.2 4.8 %6 .0 1,7 4.8 2.8
13 1 161 3 9.0 9.1 5.9 2.4 30 3.1 L7 3.0 1.1
LI a.5 1.9 1.4 1.3 [ W] [ 1.4 L6 06 2.1 L)
[ 1.2 2.9 L4 2.8 1.2 0.4 0.9 1.0 0.2 0.8 ©o.f
it ¢+ 0.3 08 0.8 1.2 5.5 0.1 ¢.2 ©0.3 0.z 0.3 o
ot 6.6 63 0.2 03 e 0.1 0.2 e.r 0.0 G0 0.1
RO U
L+ 1+ BZA.0 707.0 719.0 ?49.0 558.0 418.0 392.0 45,0 2%5.0 357.0 L&4.0
I+ 1 B27,1 J01,9 T7%.0 749.0 5358.0 417.9 3720 456.0 2530 357.0 M&d.0
340 826,0 JOO.1 T1B.B 74%.0 S558.0 417.1 3904 d55.7 5.0 354.9 Me3.%
a6 1 917.8 6945 776.2 748.9 557.7 415.2 38B.4 452.6 233.4 355.5 is3.1
S+ 1 B0S.) 4T4.8 7646.% 744.0 S54.0 404.7 383.5 4da.S 240.4 337.4 4517
&+ 1 TA3.L &3%.1 713,46 727.3 541.8 37L.4 35%.7 414.1 217.3 2903 4.1
T+ 1 TIB.? SSA.9 S92.7 4Ah.3 4126 274.8 2933 333.0 142.7 722.8 6.V
8 | 562,0 4142 3744 4298 302.3 1859 192.8 772.8 9A.4 K445 66,7
901 398.3 226.3 1BA.6 217.3 16R.1  $4.1 104,38 114,1 43.2 6M.1 398
160 1 7%9.0 115.4 98.9 149.8 74,3 40.5 4Z.4 480 19.2 40.2 19.%
114 1 122,46 543 49.1 48.¢ 37.0 179 2.3 77.2 9.9 W5 9.9
124 1 84,3 23,4 28.2  34.5  20.8 4.9 ki3 12.1 4.6 L0 5.4
Table s Compacrison of abundance {A) and biomass {B) satlmatas

of A, plaice from spring and f£all r.v. purveys in Div. JILNO in
1990 and 1991,
L IN k-] ING JLNO
Spring 1990 A (millionm} 210 65 10] 168 378
B (000 t) a1 o 53 B3 168
Fall 1996 A 362 67 102 16% 531
] 135 25 60 L.H 220
Spring 1991 A 97 a1 15 116 213
B 15 20 kL) 54 a9
rall 1991 A 164 103 107 210 in
B 58 40 54 94 152
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Table 36 Biomass estisates (7000 t) of A. plalce, by stratum and depth wone,
from Canadian Fall surveys In Div. 3L in 1990 and 1991.

Depth Stratum 199¢ 1391
n-30 150 14 1.9
IR 3.R 1.2
M 1.4 1.4
1z 9.8 3.3
384 9.5 1.4
Total 33.9 1%.2
51-100 28 1.1 o1
4 341 2.6 0.4
342 8.5 +
143 9.1 +
kEL:] 6.9 0.1
349 1.5 1.3
364 22.8 11.0
365 4.4 0.9
370 2.4 1.4
385 3.4 1.0
390 1.9 .z
Total 59.2 - 194
101-150 kiT 1.7 0.1
347 6.9 0.2
66 14.7 1.8
169 11.3 12.7
kL] 2.1 3.2
389 1.3 0.9
kR 0.2 0.9
Total aa.a 19.86
151-200 345 1.8 0.3
kLT3 1.1 1.0
368 + 1.0
387 + 0.6
188 0.1 +
392 0.1 (L]
Total 1.1 3.0
201-300 729 + +
e + .
733 + *
735 - 0.3
Total + 0.3
I01-400 730 - 0.0
732 -0.0 +
734 0.0 0.0
716 0.1 0.2
Total 0.1 0.2
Geand Total 1315.1 7.7

Table 37 Blomans estimates (‘000 1) of A. plaice, by steatus and depth gone,
from Canadian Eall sukveyy in Div. 3N in 1990 and 1991. .

—
-
B
=

Depth Stratum 1990

<10 315 1.0
16 1.9
Toinl . 2.9

P
LD RS Bia

31-50 360 2
361 n

362 3

73 . A
1

0

(]

4
kX3
Total 1

NOWE O e~

w

31-100 159 2.8
an 9.2
2.2
5.2

182
Totak

-
o

t0o1-150 138 a.1
37’8 0.5
3Rt -

Talal 0

- oo
or e

151-200 357 0.4
39 +
380 -

Total 0.4

e

201-300 713
725

127

Total

- e

301-400 T24
176

78

Total

Grand Total 75.1 39.9
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Tahle 11t Blomnew «timatas {000 1) nf A. plaice, By mirntum and de
from Canadian Fall survayn o @lv. 30 dn 199 and 1991,

Prpth Stratum 150 1991

n-50 330 11,
331 0

338 ]

Y0 1

351 11,
4

1

3

MO DRk

152
351
Total 3.

SwmmRa0®
-
R LA RO o

-

51-100 329 13
312 2

17 1

339 2
3

4

354
Total 2

rovolsE
DD ek e O L

@D

101-150 m
316

55

Total

EREE

131-200 334
335

356

Totel

++ S [=N= =R
Qe n e

R

101-300 n?
19

I

Total

o199
[~=1

301-400 718
120

br i)

Total

IR

Grand Total 59.8 5.1

rih sona,

Table1? . Summary of A. plaice bliomans sstimates cutside

100-mile limit, Erom Canadian fall surveys.

Blomags Bicmass
gutaide total

% Outside

1990 it 1315,1
5.1
5%.6

219.9

[
=
=

aNON

w
=
z
Q
e
@ w

1991 L 57.7

9.9
4.1
151.7

w
=
I

e
[0
=

a

-

A
-

T
XY T

OO WO

-~
XY

Table 40. Abundance (millions) at age of A.plalce
fall murveys in pive 3N and 30 in 1990 and 1991,

N 10

Age 1930 1991 199¢ 1991
1 0.1 0.1 0.4 .
2 2.2 4.6 0.5 0.7
3 7.5 10.5 1.4 3.2
1 18.4 17.1 - 6.3 4.4
5 17.0 25.4 8.8 13.9
"6 5.2 13.7 12.1 17.%
7 3.4 6.9 16.3 17.6
8 1.9 5.1 16.6 10.8
9 3.5 5.5 11.4 13.4
10 1.8 4.0 8.2 9.7
11 1.3 3.3 5.0 6.4
12 0.9 1.8 3.7 3.0
13 0.9 2.3 2.8 3.2
14 0.8 1.4 2.1 1.6
15, . 0.8 0.8 1.3 1.2
16 0.9 0.6 1.3 0.6
17 c.3 0.3 0.6 0.2
18 0.1 6.1 ¢.1 0.2
18 - * - 0.1

Total 67.1 103,5 99.0 108.0

from Canadian
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Table 41 ITSULTS PROM ADAPY ljSING Y AND COMMERCIAL C/L
PARRHLTER ESTIMATES AND Cvs,

RPFROXIHATE STRTIATICS ASSUMING LINEARITY NEAR SCLUTIGH

ORTHOCONALITY OFFSET.........

MIAN SQUARE RIS1DUALS .

FARAHITEIR ALK ESTIMATL
3 141933
& 130842
7 1640
] 43365
3 40600
10 28214
11 18512
12 Bi30
13 69
14 1792
INDEX 41 vz
5 - 2.20074
é 5.0717¢
7 1.ce173
8 1.74173
9 2.05172
10 2.1387%
1 1.04173
12 2.1173
13 2.317
it 2, 38173
[NDEX 21 CI
- 9 2,16E°3
10 3,33173
i1 LIREY
12 6.571°3
13 6.84173
14 7.371873

0.00007
0. 19061

910, ILRR.

63027
44701
14076
10988
8106
5299
1930
1617 ,
780
LT

2.64E75
3.94173
1.25874
1.3917¢
2.32874
. 42174
208174
z.52L4
2. 6617¢
2. 94L°4

2,37174
3.BBE¢
5.61174
T.24174
7.5617°4
50374

[
i

T-8TA7

2,252
3.138
3,663
4.129
5.008
5.32%
S2d4
5,028
4,623
4.519

9,333
8.549
8.658
8. 46
B.819
6.836
2,834
8,798
&M
8.783

9,099
9.116
9.115
9.079
9,053
9.064

THELL 42 , RESULTS FROM ADAPT USING RV AND COMMERCLAL

1973

LOC RESIDUALS FROM vz

1376 1977

0.341 0,309
9.771 0.203
0,628 0.068

. 238 0,138
0.106 0,030 °

¢, 632 0.323

1.010 0. 378 7
0.966 0,763 ™

0,888 0.454
0.32§ 0.238

1979

0.4%0 0.2%
0,431 0.430
C.454 0.4
0.0 0.086

T0.021 0.194 *
0,243 70,178
70,433 70,063 T
0.19¢ "0.018 "

C.104 0,047

0.379 ¢.35% ™

0.138 "0.151

0,134
0.210
¢.655
G, 742
0,398
0.140
0,260
0,943
0,737

SUM OF 2V RESIDUALS ¢ "6.175BI67311°% MEAN RESIDUAL !

10
11
12
13
14

!
+
I
|
I
i
|
1

I
+
t
I
1
|
1
J

LOG RISIDUALS TROM €I

1976 1977

0. 444

¢.319
¢.273
C.242
¢.200
0.:08
0.191
0,19%
0.216
0.221

0.120

0.147

0.11%
0,114
0,113
0113
0113
0.114
0.144
0.114

0.110
¢.110
0,110
0.110
9.110
0.110

¢/1t RESIDUALE.

1962
C.456
0,395
“0.432
0,001
Q472
¢, 637
0,608
0.175
¢.179

10/

1984 1985

1,171 "0.380
0. 540 0,290
G190 70,016
T0.0%3 70,142

&/91

0.001 0,274 .

0441 70,309

‘0.260 "0, 41,

0.19% 70.297
.303 0,224

0.158  "0.157 "0.023

"3, 8598978181741

10/

1983 1984

"0.123 0. 268
0,324 70,370 7
0. 409 "0.637
0.542 T0.53%
0,510 70,533 T

©.313 70,397

1986 1987

T0.352 ¢, 316 0.3%4 0.620 0.797
T0.097 0,463 0.376 0,721 0.79%
0.207 0,234 0,677 0.674 0,822
0.312 0.167 0.574 0,568 0.789
0,423 0,199 0.365 0.208 0.644
0.264 0,223 0.380 0.043 0. 417

1968

0,164 0,053 T

0,425 70,206
0,686 70,342
1,085 T0.432
1,039 70.379
1,103 T0.7TH

198% 199¢ {991

0.401
0.134
“0.167
0. 214
0,549
"0.824

0.277
"0.002
0,226
€.39%
0.487
0.%38

0,020 “0.4%0

0.202 TC.106
0,081 0.264
Q.29¢ 0,360
0. 440 0.4%
0.624 0.449

SUH OF RV RESIDUALS 1 "0.D00001593598866 MEAH REGIDUAL ' ~1,5659410633178

6/92
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TABLE 43 . RLSULTS OF ADAPT LSING RV'AND COMMIRLIAL C/TY
FOPULATION ABUNDANCE GND FISHING HORTALITY.

l 1973
———
51 233869
] 230622
71 193190
81 124537
91 75850
101 4310
1 1 25997
121 16132
13 1 15079
141 6170
15 ¢ 331z
i6 1 1628
17 4 1347
-4
Bl 1027463

1 1986
EEE)
%1 136461
6 1 132938
71 108003
g1 87316
91 Ta188
101 50017
i 34839
12 1 19558
131 9773
141 4448
13 1 2012
16 | 666
171 272
Y '
S+l 639314

11975
e
51 0,00 0.00
61 0,02002
T 1 0.04 0,05
84 0.09 0.13
9t 0.14 0.232
10§ 0,22 0.29
1t 1 0.20 0.39
12 1 0039 0,44
13 1 0,47 0.47
14 1 0,83 0.60
15 1 0,67 0.84
16 1 0.73 0,62
17 1 0,49 0.4

1376

279404
239801
185987
131638
" 93427
53745
28638
16126
8943
3643
2683
1390
643

1068067

124752
167737
160053
77085
60313
47493
28443
13633
624
2621
1256
366

34

0.0
0.0
0.0
0.0
0.1
0.2
0.2
0. 3
0.3
0.4
0.3
0.4
0.4

O A AAN D DO

OO OO0 OO OC0

1977

233523
228000
192797
144328
106620
61474
32839
13914
8537
4386
2331
378
810

1032748

108323 1
100114
83736
74961
33239
35025
22924
12944
6478
2640
967
23
76

DD e A LD OO O
- A Ly e O LA B s e D Ov GNP
=]

I
o

TABLE 44 . BLBULTS FROM ADAPT USING RV ONLY!
PARAMETER ISTIMATES AND CVs.

APFROXIMATE STATISTICS ASSUMIKG LEHEARITY NEAR

ORTHOCONALITY OTTSET.,.......
HEAN SQUARE RISITUALS .......

FRRAMETIR A
HUMBIRS
INDEX 11 RV2

G ESTEMATE
3 133763
6 124886
7 49128
] 42967
3 33664

10 20026
1 12113
12 5197
13 2475

14 1389
T Z.301%%

[ F) &
7T L3173
8 183173
3 218173

10 z.281°2

1 1,97073

12 2,313

13 24372

o 2,693

FOPULATION NUMBERS (0005) 107 8792
1978 1919 1980 1981 1982 1993 1984 1983
218148 201833 193034 LT4613 177242 164026 162241 162638
190312 177195 164110 457822 142023 145089 134106 13278B
180387 131772 139147 131668 128712 116649 117892 109303
(49938 133332 112016 4103300 103767 10373% 92742 951%0
1075%2 113351 97276 8O0  BLe82  B2232 79689 72933
73033 Y8526 79252 66875 SBEOL  5BI4I 59793 39948
40235 480872 51338 52027 44413 36364 41206 39%44
20987  239%0 32098 31810 30322 22066 22088 22142
9178 11009 16193 18929 (5309 11N 11268 9373
4846 4207 7346 5880 7632 J47 5440 4634
2404 1942 2738 4598 3030 2426 2134 nm
1167 636 1280 1707 1106 671 b4 161
491 369 kg 809 kLM 36 22 358
1000878 951193 896246 BIBATR T97226 T4ELT 729852 713044
1989 1990 1991
01064 173837 141326
88056 71213 130289
79059 60003 51342
64166 34384 45063
34796 43001 40360
34429 32033 26019
19333 16980 19838%
103%0 8223 8083
iz 4007 3443
26868 2366 1741
1413 1418 1082
198 416 32
33 30 268
8639 470711 470316
FISHING MORTALITY 10/ 6/92
1980 1981 1982 1983 1994 1985 1996 1987 1988 1989 1990 19%¢
0,00 0.00 0.00 0.00 0.0C 0.00 0.04 0.02 0.03 0.13 ¢.40 0.07
0,02 0.00 0,00 0.01 0.00 0.01 0.08 0,05 0.04 0.16 0,43 0. 48
0.08 0.02 0,02 0.03 0.01 0.02 0.14 0.09 0.07 0.17 0.09 0. 2%
.13 0.03 0,0% 0.06 0.04 0,07 O0.17 0.17 0.1% 0.18 0,10 0. 30
017 0.12 0.130.12 0.08 0,18 0.23 0.3 0.24 0.34 0.23 0,26
0.22 0.21 0.28 0.16 0.20 0,34 0.37 0.33 0.39 0,3 0.36 0,32
0.28 0.34 0.30 0.20 0,42 0,51 0.60 0,%9 0.%9 0.63 0.3 0,31
0.33°0.53 0,75 0.47 0,60 0,62 0,88 0,68 0.73 0.73 0.67 0,39
0.29 0.71 0©.83 0,37 0,69 0,61 1.12 0.72 0.81 0,37 0.63 0.33
0.27 .0.98 0.95 0,72 0.72 9.63 1,06 0,80 0.66 0,30 0.%38 0.29
0.29 1.22 1.31 0.8: 0.83 0,99 1.%0 1.13 £.39 0.79 0,44 003
0.26 1.29 1,020,953 0.70 0,83 2.31 1.37 2.15 1.68 0.24 0.33
0.29 Q.76 0,87 0.37 0.63 0.67 1,03 0.780 0.80 0.6% 0.%57 0.33
SOLUTLON
0,000580
0. 171415
STD. IRR. T-8TAT v,
3590% 2.428 O.4l2
36916 3,383 0.3%
12432 3.992 0.3%3
9668 4. 444 0.2a5
7260 4.637 0.216
4460 4,490 0,223
2083 4.199 0.238
1233 4,214 0,237
(23] 3.633 0,375
461 3.443 0,290
2,37E7% 8.960 0.412
379178 9.187 0.409
1.22174 9.297 0,108
1,95074 9.3719 0.107
231174 9.428 0,108
2.43L74 9.40% 0.106
210074 9.372 0.107
2.34174 9.20% 0.108
Z2,64174 9.253 0,108
2:8%574 9.343 0.107
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TABLT 45 . RISULTS FROM ADAPT USTHL BV ONLY! RESIDUALS.

"0.388 0.483
0.818 0.23%
0.6 0.021
0,289 0.087 T

L0G RIS1IUALS FROM RV2

0.047 "0.030 0.1

0,584 0,435
0,942 0.308 T
0.%01 0.700 0.0%2 0,258 °
0.839 0.443

0.2B0 0.1%7 0.1

0.082 “0.647
0,043 0,336
0.087 "0.293
0.177.70.048
0,244 70,058
0.369 "0.076

10/ 6791
1984 1982 1984 198% 1986 1987 1988
0,097 "0.496 1,141 "C.3Bé "0.28% 0,237 0,23
0,098 "0.428 "0.336 "0.260 0.046 0.375% 0,320
0.166 "0.469 0,234 0,033 0,234 0.%67 0.387
0.604 70.04% 70,092 70,187 .70.128 0,357 0.21%
0.682 0.412 "0.047 70,317 0.2 70.036 0.333
0.331 0.55% 70,473 "C.3%8 "0.467 T0.304 TC.1BO
0.072 0.540 70,328 "C.200 "0.978 T0.487 "O.413
0.323 0.411 70,263 0,361 "0.338 . 206 0,009
0,362 0.431  T0.3% “0.272 70,043 0.098 0.06%
0,778 0.417 ¢, 197 T0.063 70,258 Q.344 0.430

SUM OF BV WESIDUALS 1 0.000001367949729 WEAN RISIDUAL 1 -9,796999303L°9

TRBLE 46 . BESULTS GF ADAPT USING TV ONLY:

POPULATION ABURDANCE AND FISHING MORTALITY.

POPULATION NUMBRRS (0005) 10/ 6792
| 1973 £976 19717 1978 1979 1980 1981 1982 1983 1984 198%
[P S LSRR RS ERREES RPN
% | 293839 279377 2334%+ 218096 200943 191006 172200 176237 13FL08 130339 141437
6 230641 2I9793 227977 190287 1TTIN2 63380 156144 140846 H44iB3 130139 123043
T 193187  LBS97B 192791 180565 1W1752 139112 {31071 127339 143031 L§7aI7 106206
B 424537 LS1633 14432t 149933 139547 112000 103272 {03278 102615 91417 94610
91 73830 93427 106628 107346 113347 97264 80317 B1B98 81832 7B7EY  748%0
01 43713 53746 81474 7S04 TES2L 79249 - 66BET  9B3I90 30933 I94EY NN
1ni 26002 28638 32839 40235 48970 S1334 2024 44407 T 36393 44270 39676
12 1 16154 16130 19916 20987 23950 32037 31813 30319 22060 22080 22429
13 1 11081 8944 8341 9479 14009 16193 18928 13306 41713 11299 9967
14 ¢ 6172 3644 4387 4849 4208 7346 9880 7631 3343 3439 4629
15 % 3316 2686 2332 2404 1944 2739 4598 N 2426 32 aun
16 1 1627 1393 $80 1168 637 1282 1708 1106 671 :LE] 3%
171 1340 642 612 493 369 377 . Mo 386 326 12 ay
UL U ETSETRSE RSO T R R R EE RS
841 1027450 1068033 1032691 1000777 930218 893399 BALEIY 7234 T40F0Y 710636 6TEOM4
| 1366 1987 1988 198% 1390 1991
el oL amm e e e —mmmm e mesm o am—m o
S 1 114209 109325 103987 97312 168372 133366
6 1 113548 09319 07493 082462 68148 124322
71 100026 83820 &€8B20  6B7IE 3076 48833
8t 84Bi6 70333 63304  U1954 43918 4266%
91 736 50105 47891 43252 23802 33428
10 ) 49149 . 47132 33213 30051 24219 19833 .
111 34232 27688 22628 17851 §3395 11997
12 1 19338 13128 {2348 10147 016 29
131 9743 E444 6064 4643 38CF 2452
i1 1 h44 2612 493 529 1967 1378
13 2009 1252 960 993 114 733
16 4 &85 363 330 192 nr 325
174 in 53 4 23 26 197
e b i AR HaNEEREAREmmmmmae —m s e smm——— -
S4) 606805 313972 449367 412166 425400 427063
TISHING MORTALTTY 10/ 6/93
1975 1976 1977 1978 1979 1380 1981 1982 1983 L9684 1985 1986 1967 1988 1989 1990 1991
b mm i mm e e mmmd e —EEATmART S TEm S mmmmm e mmea e e —————————— -
% 1 0.00 0.00 0.00 0,01 0.01 0,00 0.00 0.00 0.00 0.00 0,00 Q.04 0,0% 0.03 .0.1% 0.10 0.08
&1 0,02 0,020,033 0.030.040.02 0.00 0.00 0.01 0.00 0,04 0.10 0.06 D.04 0.17 0,13 0.17
716,04 0,0%0.0% 0,08 0,10 0,08 0,02 0.02 0,03 0.01 0.02 0.13 0.10 0.08 0.20 0.0% 0,26
8 ¢ 0,09 0.1% 0.0% 0.08 0.86 ¢.43 0.05 0.05 0.0% 0.04 0.07 0,18 Q.49 .14 0,23 0.120.32
91 0,14 0.2270.15 0.14 0.46 ¢ 4T 0.42 0.13 0,12 0.09 0.48 0,23 0.36 0.27 0.43 0.323 0.32
10 ¥ 0,22 0,29 0,22 0.230.20 0,22 0.21 0.28 0.16 0.20 0.3% 0.37 0.33 0.42 0.61 0.3¢ 0.48
14 4 0,28 0,39 0,2% 0,32 0.22 0,28 C.34 0,90 9,30 0,42 0.52 0.62 0.81 0.60 0.73 0.76 0.3%
12 1 0.39 0.44 0,35 0.45 0,15 0,33 0.33 0©.75 0,47 0.60 0.62 0.9 0.71 0.78 0.78 0,83 0,70
13 1 0.47 0.47 0.37 0.38 9.20 ¢.29 0.71 0.85 0,57 0.6% 0.61 .12 0.75 0.67 0.66 0.6% 0.48
44 1 0,63 0,60.0.43 0,71 $.21 0.27 0.98 0.950.720.72 0.63 .07 0.80 0.72 T0.60.0.76 0,33
151 0,67 0,81 0,37 1,13 0,22 0,29 1.22 1,31 0.81 0.82 0.99 1.5 £.13 {.41 0,94 0,38 0.H .
16 1 0,73 0.62 0,49 0,95 0,32 0.26 1.29 1,02 0,950.70 0,83 2.32 1,39 2,23 1.820.330,04
17 1 0.49 0,34 0.39 0.€3 0,321 0,29 C.76 C.07 0.57 0.6% 0.67 .04 0.80 0.84 0.74 0.73 0.4
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table 27. Besults of Laveec-Shepherd for 3LRO Aw. Plaice nsing BV and O/R.

. MEELCAN PLAICE 1LBO 1975-9% 4Gg5 5-18

with cpue data fros [ite AP.DOS
DISACGEICATED s '
LOD TRANGFCREATION
10 explanatory variale (Near wyed)

Fleat 1: [leet iw Canadiax KV han terninal ¢ estinated ss the wemn

Tleet 3: [leet in Caxadiny co hag tersinal q estinated &g the wear
FLEE?S CORBINED by &% VARIANCE $¢

Terninal Fe estineted wming Larec/Shepherd mathog
Legrension Veights
, 1.000, 1.000, 1,000, 1.000, 1. UUD. 1.000, 1,000, 1,000, 1,600, 1,000, 1.000,.1.000, 1.090, 1,000, 1,000, L.0N,

—
=
=

“0ldest age F = 1.00% avernge of § yousger ages.

Fiahizg |eftt1itie|
Age, 1315, 1816, 1877, 1976, 1919, 1380, 1081, 1503, 1383, I9M, 1938, 1386, %07, %03, 1My, IOM, 09

§, 063, 003, .00%, .0d8, 00T, ".002, .00%, .000, .001, .000, .04, 046, 020, 049, M3, .M, 0%
6, .01, 008, .033, 026, 04D, 021, .O0O4, .QC3, .008, .003, .GO7, .09, .0TO, .083, .76, .3M, .34
.04y, 085, 052, 056, 104, .07, 019, 016, 030, .01, 028, .1e@, 108, 090, .31, 1G4, .S8Y
8, 088, 183, 095, 0RO, .63, 133, .08%, .06%, 066, 043, .00, 181, 184, .1H0, D&%, .L6T, .M§
9, (M6, 10, I8, I8 188, LIT6, L6, 10, 020, 088, JIB3, 34, 3G4, L3E), 426, .38, 50B
10, .28, M, U4, LU0, 01, 2, NI, BT9, LM, LRBT, L3BE, 381, BRI, 429, 590, 506, .63
11, .20, 390, 281, W30, A34, LBD, 342, 50D, L3OE, 06, SR, B3, 24, 835, (TM, .MM, (ML
13, .33, W, 8L I8, 3N, 836, TEL, L6, LB88, 623, 008, US4, 318, LBET, 095, .84
1, 480, .70, 301, .BeM, 208, .bSR, PRY, .BBS, LBMR, LG5, 613, L3, MO, .08, D35, 049, .M}
14, 680, 613, (450, .TS3, 103, LTS, (9RO, B, M3, M, GAT, LOTE, LBOR, 758, LMMS, (SE4, 408
15, (6%, 883, 883, L.129, M0, 003, 1289, L., 830, .BGY, 1006, 1549, 113, L.A1T, 1.4, 803, .84l
1§, .1, 679, 8, 10NN, M8, 286, 134, LLIB, (980, THD, 94, D419, LT, LT, LO61, 423, 1087
1, 889, LG1F, 464, M8, .30, 300, 966, 1.001, P24, .TES, %GO, L.414, 1.008, 1.2%9, L.O36, ..047, M1

log catchability estinates

Age §
Pleet, 1975, 1976, 1911, 1978, 1919, 1960, 1981, 1982, 1983, 1984, 1985, (t9RG, i%8Y, 1888, 1939, 190, 1M1
B B e B e e T N R R T R S R ——,
1, ' 1 ; RIS EE. -B.81, 189, -1.66, 1.5, LM, 819

L 1) dntl far this [leet at Lhil a;e

SUNMARY ATATIBTICE
Flest , Pred. , %E{qg),Pertiad,Reined, BLOPE , 5% ,I6TRCPY, R
N T . B, F ) Slope , Jateept
1 | PR | | 1 3 (]
1, -0.18 T2, L0003 , 0929, ,000R+0C, ,OCOE+OR, -0.1%0, .27
1 | No data for this fleet at thir age
Foar  SIGMA(it.)  9I0MA[ext.]  310NA(overall) Variamce ratio

083 BlH 0.000 BRI} 0.000
Ige &
FPleet, 199, 1995, 1870, 1978, 1319, 1860, 1961, 1982, 1983, 1984, 1945, 1986, [S47, 1948, 1939, 1%%0, 1891
{ SN PRI DU DI PN JU JUUSNII S S U S PR PRSI (AN [ SR S
1, , R R , , -B.08, -T.88, -1, -6.86, -6.16, -6.41, -6.83, -1 18

-1, No data for lhil fleet o tii: n|u

. BUNKARY STATISTICS
Pleet | Pred. , 93(q},Partial,Baived, BLOPE , 6 JJIRRCRY, 36
v E P P ' Slope | JIntecpt

1 s S | | J—— ) ] s ) 1
1, -hi8 (605, .000R , (431, .OCORe80, .00OE+00, -1.177, .10
¥ Mo data for thin fleet at this age
Pour  SIGWA{int.)  SIGNA[est.)  S1CMA(oversll) Yariazce ratio
1t} 608 0.680 608 : B, 008

age 1 .
Pleet, 1976, 1976, 1977, 1918, 1918, 1989, 1881, 1802, l!IJ. L1988, 1985, 1986, 1981, 1368, 1930, 199, 1M1

1, ! ! ) -6 99. -i. Sﬂ -b. iS -k 2l. - l!. -4 05 -6 12 -6.40
A [ dats for tlil fleel at thir age
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fabie 47 Coatinned.

JUNNART 8TATI8TICE _
Fteel | Pred, , BE(q),Parlinl,fained, BLOPE |, BB o JUTRCPT, 2%
A T R S S , $lope , Jlutrept
) N | [ PR ) . ] ] .
1, =640 , 373, .0017, 5675, .000B+00, .Q00R+0C, -6.404, 1M
1, o data for this fleet at this age
Poar  STGNA(int.]  S10MA{ert.]  S1GRA(oversli) Varimace mtie

Ry an 0.000 an 0.4200
hge 8
Fleel, 1975, 1976, £977, 1978, 193, 1930, 1981, 198%, 1987, 13B4, 1985, 1396, 1987, 1908, 1989, 1998, (e8¢
PEN NSNS, JUSSUS pU— JUUI— S JE—— [ NI N R | ——be ¥ b b -
t, ) . , y <638, BT, 642, 40,05, -I.Oﬂ -5.86, .08, -6.18

L duta for thzs !ieet st thls age

SUMMAZY SPATISTICS }
Pleet , Pred. , 82[q),Partial Raised, 8LOPE , 38 ‘IITICPT, Bk
v 8 U S S . Slope, Jabeept

] ] t 1 H 1 !

1y <608 (237, 8021, 1380,  LOGARHDD, .ﬂﬂﬂliﬂﬂ. 5106, 019
!, bo data for thix Pieet ab this age

Foar  SICMA(int.)  91GHA{eri.)  BICRA{overall] V¥arimace raiio

Rt} Rl 0.000 A 0.000
ige 4 - ‘ ' ‘
Pleet, 1315, 1!15 1971, 1914, 191!; 1900, 1981, 1982, 1%03, 1984, 1985, 1386, E94Y, 1984, 198%, 1990, 1991
B e UGS JESSSS PSS JUSYEIN N NS FE—" Y T J PU— VU N T | RS S —
L, 2 BB, <540, -6.42, 6.6, <509, -5.09, 5.9, 4.8

1, -0.41, -i.Zi. -6.40. 'G.SG. -5.30, -5.03. -5.45. -, Il, -b. 10 =680, 6,10, -6.46, 557, 564, 5.2, <408, -5.07

STUNARY STATESTICE .
Pleet , Pred. , 3B(q),Partial Baised, 310PF , 8B ~,TWTRCEY, 3B
S v R By v lope, 2 Indeept

1 1] 1, ) 1} ) L] '
1, =606 , .23%, .0081, 5870, .0OMR+D0, Q00R+(O, -6.158, 0N
oy -6, LB63, L0024, 1809, (OOOEeR0, .O00Be0C, -6.040, .10
Phar  SIGNA[int,)  SIGNA{ext.}  BIGEA[cverall] Tarimnce ratio

508 28 A0l A0l .51
e 10 : . :
Fleet, 1315, 1976, 1917, 1978, (979, 1940, 1981, 1942, 1987, 194, [985, 1986, 1981, 1984, 1880, 1941
. |——|___..J,._.-|_.._._,__|_!__l_.i__!.._.— [N [ U P F—— PU— N R
1, . y 6.8, -6.42, <654, -6.36, -6.25, -B.38, 6,05, -4.3%
1, -G.Bl. -5.!6, -5.01. -6, 07, -6, BE -5, 90 B0, AR, AN, RS R, S5, 490, TN, -LE, -8
SURCARY STATISTICY
Pleet , Pred. , 3B(g),Partial,Ruised, SLOTE §8,mtecer, 8¢
P , P, , 3laps , * o letrept
(] | | J—) 1} 1 1
1, =832, 185, 0018 , (6730, .0GOB+A0, .00UZe00, -6.321, .02
T, <506, 50, L0038, 0045, .000B+04, .GOOBeOO, -5.562, .13
“Fbar  BICNA{int.)  SiOMA(ext.) * SiCWA{overall) Varinace ratio
N3] 148 A1 A1 3130
hge 13 : . ) .
Fleet, 1875, 1974, 1977, 1919, 1919, 1980, 1981, 1982, 1983, BSR4, 1%ES, (1936, 1987, 1303, 1989, 1%, 1M1
_..._,,._!ﬁ_l_—l_l_._l____l—l._,_l_,___!‘,ﬁ__ RNV, JEN DINS— S J—" P
l, , y -0.56, -6.43, -6.80, -6.69, -8.31, -6.13, -6. i, - 53

t, -5.80, -5.5!, ~S.!0, -5.7{. —5,!6, -5.51. -5.!1‘ -5.06, -5 19. -5.00, -5.49, -5.03, ~4.97, <54, -5.48, -0.19, -4.91

; BUNNARY STATISTICH

Pleet , Pred. , 3E(q),Partial,Raised, BLOPE , . BB - (JITCeT, _Ii

) v G A B . lepe, v latrept .
1 [ J— | SE— 1 {1 (]

1, -6.48 , .210, .0015 , 5667, ,COOE00, .OOOEWDD, -6.482, .0T0
oy -RA o, LB, L0085, 401, LDOOR+OR,  .ODORMO0, -5.211, .12
Phar  SIGMA(int.)  BIGNMlext.)  SIcNA[oversli) Yariaace ratio
JH 19 AlT RUE il
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Toble 47 Continned,

Age B2 .
Fleet, 1375, 19%6, Y17, 1998, 1019, 1900, 1801, 1982, 1933, 1984, 1985, 190G, 1901, 1848, 14§, 1M4, 1M1
PR P N N PE—" T P N N NIV PSR PR [yt PE—" PU—" P Y P
t, \ . \ -5, !! <548, <64, 6,20, (6.1, -6.01, -5.05, -6.02
Y, -5, 50N, —5.!i. —5.10, -s.il, —5.45. -4.95, -0.8%, -4 13 46T, -0, -0, ST L0, L L6, A

SUANARY BTATIRTICH
Pleet , Pred. , $B(g),Partinl Raived, SiOP , 88 ,IW0eCH, 8t
I y BB ,  HBlage Jatrept

! L JUS— | L J— ) 1] (] L]
to, 69, B0, L0000, L6619, 0G0+,  .COOR:DO, -5.135, .OT}
o, -9, (565, 0070, (5186,  .00CR0D, .0OReDD, -4.963, 133
Fhar - BIOMA[igt.)  %iGWA[ext.]  SIGMA(overall} Yariamee ratio
Bl 20 JB16E-01 1! W62

Age 13
Fleet, 1975, 1975, 1997, 1978, 1909, 1880, 1983, (582, 1563, 1%Md, 1985, 1936, 1987, 1988, 1983, (580, 991
[RRN DU PN DU DU PUS— (U——— YUUSUN, PIUSUNTII, PUSS——— PI— pU— PSS P R EEE N RN
1, ) ) y -6.38, -5, !9, -5, ll. <591, <005, <519, <556, <501
1, -S.ZI. ‘5.5“. 449, -5, 14, -6, Bi. -5 55, -4 5!, -8, - 55. L5, -9, -LBL, -4 TH, -0, AL, 4,08, -4,

SUNNARY 3TATISTICS
Fleet , Pred. , BR{q),Pactial,Enised, SLOPE , BE JIRCH, X
v P N A v Slepe JIatrept

L] 13 1 | J—— 1 ] t
1, =598 , 185, 0035, 8313, .00OR+QC, .O00RMOC, -5.903, 0%
o6, JBRL,LOM, STL, LD00RH00,  .00OBH00, -4.913, 125

Fhar  SIEMA(int.}  SIGMA{ext.]  S16Kafoverall) Parimmce ratio

i) 51 JUE-0 L) il
e 14
Fleet, 1915, 1976, 1877, 1998, 1999, 1960, 1981, 1982, 1983, 10ad, 1985, 1986, 198, 1938, 1389, 1930, 1981
RN SN DUV DU PR DU JSN— PUSUII. I JIN PRI U [ P . PyS——— | ...._._ —
1, ' , , 513, 5.8, -6.00, -5.59, -6.45, 5,50, -E.M, RSB
1, -4, -5.!1, —5.32, -I.ﬂﬂ, -ﬁ.ﬂl - 5! -4, 35 -0A0, -G48, -804, -0, -0, -0, <450, 403, <50
) FINKART 3TATISEICE
Fleet | Pred, , 8B(q),Partinl Raised, 3LOPE , 9B  ,[IBTRCM, B¢
R N R B , Alope , JTuteept
3 e} (R——) ] ' ]
1, -5, N6, 0032, L4263, .DOORe0B, .0OAES00, -5.T36, 11§
1o, b, B0, 00T, LT243,  (0O0ER00,  .00GRs00, -4.836, 121
Toar  SIGNA{iat.)  BEQNA{ert.)  BiGA{cverall) VYariascs matio
Kil] il R il Nl
Age 15 :
Fleet, 1078, 1916, 1077, 1018, 1379, 1880, 1981, 1902, 1983, 1934, 1885, ]!Hi. 1907, 1988, 1909, 1980, 199)
SR TN [N NIV [ N P PO [— p— — R—— —_— e Ve
: ' N y g, -5, R 45 5,00, -0.0, -T2, <501, <504
H -‘.!U. -l.!U. '5.ﬂi. -l.la, -5-!9. - -4, 11, -L08, LI, 800, <468, 4,52, -L8, LN, - 11, -4.20, <410

SURNARY FTATISTICS
Pleet , Pred. , SB(q),Pactial,Baived, BLOPE , 8B LNTRCPT, R
[ v Py, v Hope, Intrept

]
I | JE—— 1} ] 1 ] 1
1, =500 , 33, 0061, 1870, .00GR+00, ,OGOEM0E, -5.108, .11l
b, <660, L8, 0101 ,1.0083,  .O00E:00, .00OB:00, -4.3%6, 1M
Poar  SIOMA(imd.)  SICMA{ext.]  3TENA[overall) Farimace ratio
A4 i1 109 286 Al
Age 16
Fleet, 1815, 1915, 19717, 1998, 1979, 1980, 1981, 1382, 1983, 1984, 1985, 1386, 193%, 1948, 1989, 1990, 199l
—] Y JEY [P PN (RN U N N N N U JU— N— PIUS— pRS— —_t e o
1, ' , <50, -5.09, -4.67, ~4.23, -3, 15, =381 440, -6

, -1.80. -5.11, -5.11, -1.59, -5.51, -5.56. -4.05. -4, -4, 00 S TR LA A R I T P B LA R

BUMMARY STATISYICS
Pleet , Pred. , SE{q),Partial,aized, 3LOPE it JIREH, 3B
[ B y P By o lope |1|trth

4 | ——— | PR | ] ) '
1, -h42 , 585, 0120 ,1.%028, (OBOReD0, .000R+d0, -4.42T, .19%
Yo, -hA B9, (0130 ,1.0658, .000R:CO, .OOBsdQ, -4.511, .18
Phaz  BIGKA(int.}  SI@A{ext.}  SIGNA(overall) Yariance ratic
1,347 RH] ] A28 .}
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TABLE 47 . CONTI

NULD,

31 -

PGFULATION HUMBIRS (QDD%)

792
233727
183678
154480
93349
33543
28530
15906
8923
5570
2382
1301
585

233429
z21842
192737
144075
106484
LIRE L
267
13928
8276
4571
2471
893
337

1031230

1906

218076
190233
180458
14908%
107TMS
4913
40183
20832
907
4632
23
1110
423

999623

1387 i

200390
{7713%
151709
139426
113314
76336
48774
23907
10899
4149
1766
626
J28

188750
162928
13%09%
111963
§7190
79219
54199
31978
16138
7256
2758
137
369

170306
134298
130700
105261
80204
66004
$2000
31703
18863
4852
4524
1668
691

173446
129453
1239027
104974
81930
98467
+4357
30300
15215
7578
3007
1046
LT

14 | 1973
——-i

S v 293780

6 1 230243

T 192973

81 124442

9 1 73603
10 | 43381
i 23606
iz | 16430
3 1 10989
L 6046
15 | 3204
i6 1 1337
17 1 1132
————

S5t 1 023310 1
AGE 1 1984
————t

3 1 151683 14

6 1 i2%226 12

71 113348 10

g 1 30487 9

9 1 ridy 7
101 39262 S
114 41263 3
12 7 22088 2
13 1 11226
14 1 5423
131 2072
16 | 48
17 | 197
-t

541

706838 67

09324
4128
LITY
3067
1089
B3IES
9509
2124
9354
4502
2166

o

ki

104471
115112
106514
B4L92
71083
18526
33542
19202
97199
4433
1986
636
230

2408 593N0T 4

14371 11

931

6333 5609
208 2401

79435

957
323
39

33840 2

fable 48 Rewults of Lawrec-Skepherd tor 3UM0 AN, Plaice wing BF sy,

ANERICAR PLAICE JLHO 1375-91 AGRS 5-18B
with cpae data frow [ile AP.DO3
DISAGERRGATED Qe
LG TRARSFORNATION
B0 explazatory wariate {News uied)
Pleet 1: tleet is Caandinn B9 has termisal q entisated as the sem

PLEETS CONBINE

D by #¢ TARIANCE &+

_ “teruinal Py estinated waing Laurec/Shepherd wethod
Legrensin Weights
, 1000, 1.000, 1.t00, 1,000, t.00, 1,009, 1,000, 1.000

Dident age # = 1,004 t;erlge of 3 youxger ages

Fishing mortalities

e,

b

Me S
Flaet,

JESS—
L,

1984,

000,
081,
015,
04,

080,

a,
36,
St
55,
T,
ST,
T4,
15,

1985, 1088,

02, .04,
67, .09,
028, .18,
01, 10,
JAB, 0,
86, 38,
I 12N
532, .90,
H13, 1119,
641, 1,01,
1,696, 1,549,
5, 2420,
60, LAl

1361,

A,
A,
106,
186,
A8,
Si,
512,
T8,
1M,
A0,

1%,

1960, 198y, 1996,

A4,
59,
A8,
J3, .
Q6
A
82,
S,
T8,
J68,
LA, &

1, .10,
80, .23,
i, 161,
19, 09,
e, Wt
sy, R0,
He, .,
831, .bM,
n, m,
W, A,
9, 4,

1,548, 3389, 1.BST, 435,
1,011, 1338, 1.03%, .301,

log catchability estinaten

1964, 1985, 1985, 1987, 1983, 1989, 1990,

F
4.8,

198]

088
1
A
4]
B18
583
/69
660
B
A
19
L1
A

19

-85, -0, T

) L 1
AL -6 L, ST,

-B.11

SUMNMARY STATISTICY
Fleet , Pred. , 3E{q},Partinl,Rained,

[ S

, F

v F

99064 1
40610
32669
33001
29292
24023
13794
6729
krid]

1667
838

256
24

85225 2

sLogE

12747
57413
26287
22486
22833
16140
1iea? -
5436
aged
1113
5268
27%
137

333204 X

, &t

137963
141984
113896
ie13m?
81603
68918
36336
22019
11697
527
2382
6592

734378

JRKCH, B

Bkope |

Jutrept

Y § J—— | T ) ] ] [}
1, =610, TR0, L0003, (0981, .DOOEs00, 0003400, -8.167, 250 y
| BIGWA(everall) Varimace ratio '

Bhar
085

810Mi{ist. )

0

16HA ext
0.00

t

180

4.000
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e §
Plook, 1984, 1985, 906, 1987, 1984, 1999, (980, %91

——be —

l.-lﬂl.-Hﬂ. HI. GII HT -6.40, -6.81, 114

BUXNART STATiSTICH
Fleet , Pred. | $2[q),Pariial Buived, 5LOPR , 8B 1NTRCPT, %
P , P b, . Slope , Jatrgpt
) | JESS— ) | S| 3 1 r
Ly -N16 , 620, ,0G0B , .3315, .00OB+D0, .00OR+00, -T.156, .27
Fbar  3iGMA{at.)  SIGNA(ext.)  JIGNA[svarall] Yarinsce ratio
J8 82 1.000 620 0.000

[TTI
!leet, 1984, 1585, 198, 1987, 1993, 1969, 1980, 1991

l b W. -6 lll. -6 55. -§ !0. 6. l}i. -4 95, -5, lﬂ 6.1

BOMNARY BT4TISTICE
Flest | Pred. | 3B{q} Partial,hained, SLORE , 8 INTRCPY, R -
R vy F B, ' Slope , Jlatrept

1] { IR { JE— ] 1] L] ¥
1, =68, 309, 66T, LSTE3, .CO0B:00, .0OOB#DD, -6.382, .10}
CMhar  SHA{int.)  SIGNA(ext.)  SiOMM{overall) Parimes ratio
AT Ll 4.000 L] 0.000

ge 8
F!eet. 1964, 1905, 1986, 197, 1983, 199, l!!ﬂ. 1991

1 -5 18 -5 " -, l!. % !5. -b. 01‘ -5 H, 5 !I 6.1

SUUNALT STARISTICE
Meet | Pred, , 3E(q) Partinl,Raised, SLOPL , 80  ,INPECPY, BN

A y B, v Sloge, Jateept

1 I | S | L H (] 1
1,615 , 60, BG21, .T3)3, .0OOR+00, .000PH00, -6.151, .01
Phar  SIZMA(int.}  SIGMA(ext.]  S$1CNAfoverall) VPariance matio
RiH 60 0.000 il 0.000

e
Fleet. 1904, 1985, 185, 1087, 1988, 1989, 1990, %91

1, -5.15. -6 IJ -6. 43 -6, 15 -5, 89 -5, !5 -5, I\' -6.13

SMONRT STATISTICE
Flest | Pred. , B(q),Partial,Raiued, SLOPE , 8B ,LETECPY, 4E
T P A v Blope , Jateept
) | S— | J— ) ] ()
Vo603, I3, 0080, (BI85, .ODORM0D, .000EM00, -6.121, .M
Four  BiGMA{ist.)  DI@MA(ext.)  31GMA(overall} farinace ratio
LH] A 0.000 4] 0.000

ige 1 .
!leet, 1984, 1985, 1905, 1361, 1989, 1939, 1980, 1991

-i 24 -0 42 -6, 51 5. 3‘! -5, 25. -i.31 502 -6.31

SUXNARY STAT1S7ICE .
Fleet , Pred. , 3(¢),Partial Sained, 9L0PE , B ,INTRCH, SE
P N S AN , Hlope Hnteept
] —_ 1 | S 13 () t
1, -631 , 161, W00, L6835, .000Be00, .0GBR+09, -6.308, .04
Poar  3ICNA(int.}  SIGNAfext.]  SICNAloverall) Yarimce ratio
681 BIH 0.000 A1 0,000

bge 11
Fleet. 1984, 1985, 1988, 1!87. 1998, 199y, 1380, 191

I -6. 55 -6 l! -5 f!. b i!. -6 !1 -b 33 5!1. -6.18
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Table 48 Contimed.

BUAMEEY ATATTATICE
Fleet ; Pred. , SB{q),Partinl Buived, BLOPE , SE  ,[WPRCPT, %6
R I S v Slepe, Iutrept

S { JER— | JSS—) ) 3 )
1, -6.48 , 208, 0015, (569S, .000We0d, .00OKeRd, -6.417, .00
Pour  SIONA{ial.)  STOMA(ext.) - SIONA{oversll) Variance eatle
569 L] 0.000 8] b 00t

ige 11
Flest, 1884; 1985, 1988, 1987, 1993, 1989, 1990, 1981

l -6 31 -6 42 - 4% -6. 21 -& ﬂl. 6 05. -5 86, -6.19

BUMNARY BTATIETICE
Pleet , Pred. , SBi(q),Purtiai,Raived, &LOPL , 8B ,INTRCPY, 81
[ T N P ' Siope , atrept

] N ] 1 — 1 )

T, -6, 09, 201, Jd0x1, (6531, .00R+00, .O0OEH0, -6.18%, 0§
Phar  SIPNA(int.)  SIGXA(ext.)  9EGMA{overall] Tariaace ratie
N1 20 0.400 01 k000

age 1} :
!leet, 194, ISDS. 306, 1981, 1988, 109, 1!!ﬂ, 1M

l v <b 3! -4 2! -5 ]!. -5, !1 S.Ii. -5 lﬂ. -5 55 -5.00

h SONNART BIATISTICE
Fleet , Pred. , SR{q} Partial Baized, 8042 , BE . ,INTRCM, 2
: R , F s Hlope, SInteept

1 1 () ] b . ) ) .
1, -6.00 , 264, 003, 204, L000RHOD, .000ReO, -5.9%8, .08

Four  SIGWA(iat.)  SIGNA[ext.)  SIGM{overall] Yarimce ratie
RIH] 1) 0,000 Rl - 4000

Age 14 .
Fleet. 1984, l!lS. 1!35, 1!31, 1988, 1984, 1990, 1391 o -

. 1 y -6 13. -5 !! -5 22 -5 5! -5 45 -4, 51 5.37‘ -5.16

) BUNNARY STATIBTICE
Plest |, Pred. , K(g),Partial,Rmived, SLOPE , BE ,IWNRCHT, %
' S ,  Blope JIntecpt

1o, -5, LT, 003L, L4EPT,  L000Re00, .000B#R0, -4.751, .t
Phar  MONA{int.)  BIGHA{ext.]  S1MA[gverall) Farimace ratio
At AN 0,600 | - 0.000- .
Age ié T
Fleel, 1988, 1905, 1936, 1947, 1883, 193!, 1999, 1991

l -, ‘5 -5 li -5 li. -5.02. -4, 10, 4 fl, -t !(, -5.10

TNOEARY SHTI Brics :
Pleet , Bred. , 38(q),Partist,Baised, SLOPE , K IMRCY, 8E
T T R , Shope lutrept’

3 [ N— ) ) ] ] ]
Lo, -6, 00 , 341, 0061, (Y901, .O0GE+DD, -.000R+B0, -B.101, LN
Phar  Al@MA{iat.}  SIGMA(ext.)  31gNd{overall) Variamce ratio
d0 - 0.000 1 . 0.000

Ige 1§
Fleet, 1934, 1935, 198é, 1961, 1380, 1989, 1990, 1991

R T I LAY AR TR R R

. SUKNARY 5TATISTICH ¥ .
Fleet , Bred. | SR(g)Partial,dained, SLOPE , 8T 1NTRCRY, M
N P A B v Slope, Jlatrcpt

1] b1 [ » ' ’

1, =435 , B0, 0124 ,1.0103, .0QOE00, .OOOELQ0, -4.389, .19
Fhar  BIGKA(int.)  SlgMA{ext.)  STCNA{overall) Yarimace ratio

1.816 T8 0.000 R1{] 0.600




TABLE 48°

AGE | 1984
————t

5 1 151202
6 1 129463
7 1 116023
g8 1 930577
9 1 77634
10 71 59236
i1 1 41263
12 i 220635
13 i 112326
i4 5425
15 | 2072
6 | B48
17 197
-t

9t 1 707232

139433
123730
105636

93620
75163
58264
39488
22124
3934
4604
2166
710
328

871238

. GONTINUED.

- 34 -

POPULATION NUMBERS (000S)

101842
153908
100605

84330
74538
48586
33461
19185
9758
4433
1986
656
230

390535

470124

86839 63011 97675 110478
£2462 SR092 40036 66279
&0530 48233 32155 25833
£2204 45165 29146 22298
48279 44351 28243 19697
32903 30368 23481 15284
22084 17396 13655 14383
11974 9702 6901 5342

3554 4336 3445 2280
2390 2iiz2 1714 1280

937 HO 800 548
323 190 248 245

376336 3iBO9L 277489 281078

Table 49  Results of various calibration snalyses for American Plaice in Divisions ILNO.
TFURE. 3¢ T AGE T1- YEARCLASSES
810 {14 15 F b 85 84 8] 82 81
Al 160 4 142 17% 101 108 128 1%
m 135 47 135 169 g7 104 109 114
Ls1 9% 99 113 59 b4 68 86 164
L§2 91 ! 1 48 63 87 19 102

Description of analysis

Al
ADZ
81
Ls2

ADAPT using RV and coemercial ¢/E
ADAPT using RV orly
Laurec-Shepherd using RV and commercial C/E
Lavrec-Shepherd using RV and commercial (/E

Catch (000 1)

100

L1

= Canada + Total & TAC

60 82

o4

75

Yoar

Fig.1. Catches and TAC's of American plalce In Div. 3LNO,
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Yoar

Flg. 2 . CPUE of A. plaice from the directed Canadian
fishery in Div. 3LNO.,

1.4
' 7 & 3L K 3N #3230
14 % P T

¥ .
121-- - L Y e F T S

47 : § BRI P . R U ol B S

[+ 17 I e = : &7 ; ... ..... " onNg

[ - TS T

YL 01 O S Y S T T Y Y Y Y
66 B8 60 62 64 66 63 70 72 74 76 78 B0 82 84 68 BB 90

Yoar

Flg. 3. CPUE of A. plalce from the directad Canadian
fishery In Div. 3L, 3N and 30,



Bicmass (000 t)

Fig 4 Oapth stratification chert of the Grand Bank, NAFO Div. 3LND

B [Man Eso

Year

Flg. 5 Blomass Indices of A.plaice from spring aurveys
in Divisions 31 . AN 30
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Abundence {millions)

M 72 73 T4 76 Y8 7T V8 TO BO 81 B2 83 A4 85 B8O 8T 88 g

Year

Fig. 6 . Abundance of A.plaice from spring RY mirvays
conducted by Canada in Div. 3LNO.

Temp [deg C)
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Fig. 7. Maan tampaerature at the 51-100 fm depth range Fig. 8. Maan temparaiure at the 51.100 fm depth range

from wpring AV surveys In Div.3L. from apring RV aurveys in AN,
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1,000

§

§ _.

" Abundance (millions)

t Abundance & Biomass

Yoar

Fig. 11 Abundance and blomass estimates of A.plaice -
from {all RV surveys In Div, 3L,

1,000

Abundance (milllons)

oilllll_l_llllllll|1'lilli|
55%%83383588385’6333888853
GEZIERIAEZILEZEGRICFEZESESE
Year-Season 4
Fig. 12 Abundance af A, plaice from surveya conducted
o various times in Div. 3L.
2,800
[Mst ZaN B30
2,000 |-

g

AL S IR EAR | B | o | e | 3 | O i i ii
T2 T3 TA 75 Y8 77 T8 79 BD &1 82 83 84 85 85 A7

™

Year

Fig 13 Estimaies of abundance of A.pisice from
USSR RV surveys In Div. 3LNO.
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Yoar

Fig 11 Estimeiss of blomass of A.pislcs from
UBSA RV surveys In Div. 3LNG.
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rig. 15. Maturity ogive for .femals A.plaice from the Epring survey
in Div. 3L in 1983,
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Langth

16. Maturit

. lsas.y oglve for female A.plaice from the fall survey in

] o

4 SPRING 1851
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Flg. 17. Maturlty ogive for female A.plaice from the spring survey
En Div.. 3L in 1991.
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4 5 6 7 B 9 10111213
AGE
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0.90 | FALL 1991
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Pig. 14. Maturity ogive for female A.plaice from the fall survey ip

Djv. 3L in 19M. .
1.00 r 200 1.00 a8
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4 5 6 7 8 9 1011 1213 4 5 6 7 8 9 10111213
AGE AGE
- 1.00 o000 1.00 o0
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0.9p & SPRING 51 { 0.90 |- FALL 81
0.85 - ° 0.85 |- -]
0.80 - L] 0.80 |- ©
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0.70 | -] 0.70 - ]
065 | ® 0.65 | ©
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0.45 'Y L oast °
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" AGE

Flg. 19. Maturity ogives (for ags) of A.plaice from spring and fal}

surveys in Div. 3L in 1985 and 1991.
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Blomass {000t}
0

" 300
200
100 LAURECG-SHEPHERD
0 L . [ IO | = L 1 ’ 1 1 = 1 1 % I 1 +
1975 1978 1981 1984 1987 1990
Year
Figure 20, Age 5+ biomass from ADAPT and
L./S using RV and commerclal C/E.
Biomass (0001)
400
300
200
100 |
LAUREC-SHEPHERD
0 P I (| : 1 1 ll i ] I {1 1 I 1 1 =
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Figure 21, Age 5+ biomass from ADAPT and
L/S using RV only. '
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