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TAC requlation

Thie stock has been under TAC regulation 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 , and was reduced to 10,500 t. in 1993 following further
decreases in stock size. _

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 1, Fig.l). Catches then
increased to 65,000 t in 1986 and have subsequently declined, to about
33,000 t in 1990 and 1991. The revised catch figure of 33,817 in 1991 is
about 5,400 t lower than the estimate used in the 1992 assessment, due
mainly to a revision in the S.Korean catch. The catch in 1992 of 11,112 t is
the lowest since the 1950's. This was due to reduced effort by Canada inside
the 200-mile limit and by EEC and S.Korean fleets in the Regulatory Area.

The following table shows the catch (t) in 1992 by country:

Canada 9,542
EC Spain 412
EC Portugal 140
S.Korea 518
Other 500
Total 11,112

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 t in 1981-82 to over 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). Considerable doubts have
arisen about some nominal catches in recent years, resulting in various
catch estimates being used. These include surveillance estimates, breakdowns
of unspecified flounder catches by S.Korea prior to 1991 based on reported
flounder catches, and any other estimates deemed by STACFIS to be reliable.
There is also some uncertainty regarding catches prior to 1973, when large
amounts of unspecified flounder catches from some nations were broken down
by species based on estimates of species compositien.

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

In 1992, the Canadian catch totalled about 9,500 t (Table 4), which is
almost 60 percent lower than the ecatch in each of 1990 and 1991 (Table 1).
The 1992 catch by inshore gears of 325 t, mainly by gillnet, was the lowest
in the 20-year time series for which catches by inshore gears were available
and about half the value in 1991. One reason for this was the moratorium on
the northern cod fishery in 1992, which removed much of the inshore effort
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from Div. 3L from July onward. Most of the remainder of the 1992 catch was

taken by otter trawl, although about 1300 t was caught by seiners, down 35
percent from 1990-1991, and about 1750 t was taken by gillnets in offshore
areas {(mostly in 3L), which was about double the catch of this fleet in
1991. One major difference in the Canadian fishery in 1991 and 1992 is the
amount taken in Div. 30. Table 5 shows that the otter trawl catch in Div. 30
in 1991 was the highest by Canada in this division since 1974, and virtually
the entire otter trawl fishery in 1992 was conducted in this area. The otter
trawl catch in Div. 3L, which ranged from 14,000 t to 32,000 t from 1975-
1989, declined to only 675 t in 1992.

In 1991 and again in 1992, the directed fishery by Canada was higher in
Div. 30 than in either Div. 3L or 3N (Table 6), these being the only years
in which that has happened. This shift in effort also resulted in increased
by-catches of yellowtail in Div. 30 (Table 7), where much of the fishery for
that species alsc occurred. In fact, some of the flshery in this area was
actually a mixed fishery for both flatfish species. This represents a
substantial change from earlier years when most of the directed A. plalce
fishery was in Div. 3L and most of the fishery for yellowtail tock place in
Div. 3N.

Catch—at-age, mean weights-at-age

Sampling was available from the Canadian (Table 8), Spanish (SCS
93/14), and Portuguese (SCS 93/15) fisheries in 1991. Table 9 shows the
catch~at-age from the Canadian fishery in Div. 3L, 3N, 30, and 3LNO
combined. As in 1991, ages 7-il comprised the majority of the catch, with
the peak being age 9. The mean weights were lower at most ages in 1992
compared to 1991. )

Length compositions from the Spanish and Portuguese otter trawl
fisheries in Div. 3N were similar, so it was decided to apply the Portuguese
age composition (based on 140 t catch by Portugal) to the total catch in the
Regulatory Area of 1570 t. This includes catches by Spain, S. Korea, and
catches by other non-members estimated from surveillance. This catch-at-age
is shown in Table 10 and indicates that the peak age was 7 in 1992, compared
to 6 in 1991. The mean weights at ages 6 to 10 agreed generally with those
in the Canadian fishery, but were lower at ages 11+. This may have been due
to sampling variability at older ages in the Portuguese fishery, so it was
decided to use the mean weights at age from the Canadian fishery to
represent the overall means in 1992.

The total catch-at-age for 1992, 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. There was less difference in the modal ages in the catch in the
regulatory area versus the catch inside the Canadian 200 mile limit in 1992,
as was the case in 1991. It should be noted that there is still a
substantial number of fish in the catch at ages younger than 5 from 1989-
1991, but not in 1992. In fact there were reductions in the catch of all
ages in 1992 compared to recent years, due to the overall decline in the
catch. The mean weights at age are given in Table 12 and indicate that the
weights in 1992 were generally lower than in 1991. A sum-of-products check
is given in Table 13. Tt should also be noted that the 1991 catch at age was
adjusted to account for the difference in the S.Korean catch estimate used
last year, resulting in downward revisions at all ages, particularly ages 5-
9.

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
1956-92. 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 series of C/E data was available. Results from the model are shown in
Table 14 and Figure 2. The C/E declined steadily from 1956 to 1976 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% , followed by a drop of 39% in 1992 to
a level far below any ever observed. Standardized effort in 1992 declined
to the lowest level obrerved since the early 1960's.

An analysle of the same data from only the years 1981-1992 shows the
same patterns in C/E (Fig. 3). These years were chosen because the Canadian
fleet switched to a larger mesh size in 1981. Analyzing the data by NAFO
Division 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 both 1991 and 1992 to the lowest cbserved levels (Fig. 4).

Given the major distributional changes in the fishery in 1991 and 1992,
caution should be exercised in evaluating the results of the catch rate
analyses. Nonetheless, it is clear that catch rates of A.plaice in the
Canadian fishery in all areas of the Grand Bank in 1992 were well below any
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observed in the 37 year time series for this fleet. Anecdotal information
from the commercial fishery thus far in 1993 indicate that the poor catch
rates are persisting. '

Research vessel surveys
Spring

Stratified-random surveys have been carried out on the Grand Bank on
Canadian vessels in the spring of each year from 1971 to 1993 , with the
exception of 1983. The stratification scheme used is shown in Figure 5.

In Div. 3L, the biomass index was highest from 1978-82, declined to a
lower but stable level from 1985 to 1988, then declined sharply in 1991 and
again in 1992 to a level which is only about 7% of the 1985-88 mean value
{Table 15). 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 and
about 18% of the 1992 total. There is no evidence from these surveys that A.
plaice changed their distribution by moving to deeper water, at least in the
spring time (Table 16}. The 1993 data for Div. 3L are not yet available as
the survey was still ongoing at the time this was written.

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. 6).
Preliminary analysis of the 1993 survey data indicates that the biomass is
similar to the value observed in 1991, and is still much-lower than average.
As in Div. 3L, there is no evidence of a proncunced movement of plaice to
deeper waters, at least as far as the 400 fm limit covered in the surveys
(Table 18). )

In Div. 3@, the biomass index has shown a consistent decline since 1990
(Fig. 6), with the 1992 and 1993 values being the lowest in the series
{(Table 19). As in the other Divisions, most of the biomass continues to be
found in the shallower strata (Table 20).

Tables 21-23 contain comparisons of bicmass estimates on either side
of the 200 mile limit in Divisions 3L, 3N, and 30. 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 decreased from 31 to 13 from 1985 to 1988,
then increased steadily from 13 to 59 in 1993, For Div. 3LNO combined
(Table 24), the percentage from 1985 to 1992 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 carried out in 1992, using the same methodology employed in the
recent assessments 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. Data for 1992 were simply appended directly to this
series.

Tables 25-27 show the abundance for Div. 3L, 3N, and 30 respectively,
with Table 28 containing the combined index. It should be noted that the
data from the 1993 survey were not available on an age-by-age basis at this
time. Figure 7 shows the trends in abundance for Div. 3L, 3N, and 30,
separately and combined and Figs. 8-10 indicate the 95% confidence limits
around the abundance estimates in Div. 3L, 3N, and 30 regpectively. 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.
Abundance in 1992 was much lower than in any other year, having declined by
about 45 % in each of 1991 and 1992 to a level about 10% of peak estimates
in the late 1970's and early 1980's. In Div. 3L the decline is worse, with
abundance in 1992 being only 5% of the peak abundance in the 1977-1980
period (Table 25). The abundance of older fish in the stock has also been
declining very rapidly, with the 1991 value for age B+ abundance being about
half the 1991 value, a guarter of the 1990 estimate, and about one—-sixth the
estimates for 1986-1988 (Table 28)., In 1992, the abundance at each age over
3 years was the lowest ever observed.

There was some evidence, from the 1989 and 1990 surveys, of improved
recruitment to the stock. The 1985 year-class, shown to be strong in
juvenile 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 anomalously high
values in the 1978 survey) (Table 26). However the estimate at age 6 in the
1991 survey is no better than average and the 1992 estimate at age 7 is well
below average. This year-class also showed up strongly in Div. 3@ in 1990,
but showed the same pattern in 1991 and 1992 ag the estimates in Div. 3N.
The 1986 year-class appeared to be about average in Div. 3NO in 1991 but was
below average in 1992. There is no evidence from the spring surveys in
Div. 3L that the 1985 or 1986 year-classes are strong. In total, the 1985
and 1986 vyear-classes now appear to be below average, although the 1985
year-class is the dominant one in the 1991 and 1992 surveys (Table 28). It
should be noted that 1991 is the only year in the series of spring surveys
where the dominant age is less than 7 and 1992 is only the second year where
the dominant age is 7. Another interesting point is that from 1990 to 1991
and again from 1991 to 1992, the abundance decreased between ages 5 and 6 by
18 and 29% respectively. In all previous years (except 1978-1979 when the
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decrease was 1%), the abundance at these ages increased anywhere from 12 to
355% (mean= 131%), indicating that the figh at age 5 were not fully
recruited to the survey trawl. The change in the last 2 surveys is an
indication of an unusual increase in mortality.

It has been hypothesized that bottom temperatures may affect the

abundance estimates of this stock, either through changing availability,
natural mortality, or seome other factor, although no mechanisms have been
established. The recent declines in abundance as measured by the surveys
coincide with very lew temperatures on the Grand Bank (Brodie et al 1992).
Recent experimental work (Morgan, 1992) has shown that A. plaice tolerate
sudden decreases in water temperature and will survive in water as cold 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 relationship known between trawl
catchability or increased mortality of A. plaice and bottom temperature.
Further work is ongoing to determine if any such relaticnships exist.
) In addition to the declines in abundance noted for A.plaice in Div.
3LNO, reductions in the numbers of this species in adjacent areas have also
been obgerved. In Divs 2J+3K, the biomass index from surveys has decreased
rapidly from estimates around 100,000 tons in 1980-84 to less than 6,000
tons in 1992 (Fig.11). It is highly unlikely that the fishery played a major
role, with catches in this area averaging around 1500 t per year from 1983-
1992. In Subdiv. 3Ps, the biomass of plaice has shown a similar downward
trend since the mid-1980's. These coincident declines suggest that factors
other than the fishery may have had an impact on the reduction of the
A.plaice stocks in the Newfoundland area.

Fall surveys

Stratified-random surveys have been conducted in Div. 3L in the fall
from 1981 to 1992, usually in October-November and Figure 12 shows the
trends in the biomass and abundance indices for those fall surveys.
Multiplicative models were used to adjust for missing strata in both series,
using the data from 1981-91. 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 pericd are apparent in both indices (Fig. 12}, and
like the spring series, 1992 is far below any other estimates. Table 29
shows the mean catch weights on a stratified basis since 1981 and Table 30
contains the biomass estimates by stratum and depth zone for 1990-1992 only.
The 1985 year-class was dominant in the 1991 survey, but its value at age 6
was the lowest from 1981-1991 (Table 31). Only the 1986 year-class looks
anywhere near average in the 1991 results. This year-class was the dominant
one in 1992, but its value was the lowest in the series at age 6. Similar to
the spring surveys, the 1992 abundance estimates at every age older than 4
years are the lowest in the series.

Figure 13 shows a time series of abundance estimates from all surveys
in Div. 3L over the period 1981-92, including the data from the spring and
fall surveys discussed above. From 1390 to 1992, fall .surveys were alsc
carried out in Div. 3NO. Tables 32-33 give the biomass estimates by stratum
and depth zone. Fig. 14 compares the total abundance estimates from the
spring and fall surveys in 1990-1992 and there are a number of interesting
points here. The index of total abundance for Div. 3LNO combined increased
between spring and fall in each year (40% in 1990, 75% in 1991, and 125% in
1992.). This spring to fall increase has not been observed consistently in
Div 3L in other years (Fig. 13) and cannot be explained. As well, the
estimates of total abundance from the spring surveys show declines of 55% or
more in each division from 1990 to 1992. However, the fall surveys dc not
show this pattern in Div. 3N and 30, but only in Div. 3L. For Div. 3LNO in
total, the fall surveys indicate a decine in abundance of 52% from 1990 to
1992, compared to a decrease of ?71% during this period in the spring
surveys.

‘Table 34 gives the age compositions of plaice in Div. 3N and 30, as
well as Div. 3LNO combined, from the fall surveys of 1990-1992. The 1985 and
1986 year-classes were prominent in the catches in Div. 3N in all 3 surveys,
particularly in 1990 where they comprised 53% of the total abundance. These
year-classes were not as dominant in Div. 30. In Div. 3LNO combined, the
1985 year-class was the dominant one in both 1991 and 1992. Again, similar
to the spring surveyy, the number ol older {ish hos declined rapidly betwoan
1990 and 1992.

Distribution plots from spring surveys

To determine an accurate picture of the distribution of A. plaice from
the spring surveys, catch weights were plotted geographically using a
software package known as ACON. The data for 1978-1982 and 1984-~1992 are
shown in Figs. 15~18 and clearly show the drastic change in abundance over
these periods. The change from 1989 to 1992 is particularly striking, and
highlights the virtual disappearance of A.plaice from many areas of formerly




-

_5..
high abundance on the Grand Bank. As noted earller, there is no evidence to
suggest either a gradual or sudden shift in the distributicn of this spe01es
to areas outside its normal distribution.

USSR Surveys

Results of surveys by the former Soviet Union from 1972-1$91 have been
discussed in detail in the previous assessments of this stock. The results
agree with those of the Canadian spring surveys, indicating an increase in
stock size in the late 1970's and early 1980's, followed by an almost
continuous decline since 1984. Estimates in 1990 and 1951 are the lowest in
the time series. Age data are available for only the period 1984-90 and were
examined in the 1991 assessment of this stock. No comparable survey was
conducted in 1992.

AGE AT MATURITY .

Maturity at age was calculated for each Division and sex from 1971 to
1992. Age, maturity and length frequency data collected from Canadian
spring research vessel surveys were analyzed. For 3L and 3N there were data
for every year for the time period except for 1%83. For 30 there were no
data for 1971, 1972, 1974 and 1983. . ’

Otoliths were collected for ageing using a length stratified sampling
scheme. A given age can straddle several length classes and the probability
of belng mature at a glvan age generally increases with length. This can
result in inaccuracies in the estimation of proportion mature at age if
length and catch at length are not taken into account. 2a formula developed
by Hoenig and Morgan (in prep.) was used to correct for this length
stratified sampling scheme. Note that at this time thls method does not
include an estimate of variance.

n . .
}: (Cy Puj Poja)
Proportion mature at age,= 271 5 -
(C; Pgs)
J=1
where: i estimated population number at 1ength 3
P% = proportion of age a that is length i}
p*" = proportion of age a at length j that is mature
n = number of length classes

The estimated population number at length (C;) was produced from
research vessel survey length frequencies using Stratlfled Analysis Programs
(Smith and Somerton, 1981) which weight the catch in a Stratum by the size
of the stratum.

To produce combined 3LNO estimates of proportion mature at age, the
estimated number mature at age for each Division was summed across. NAFO
Division and divided by the estimated number at age summed across each NAFO
Division as follows:

)

NAFQ

™=

(C; Py Patmd
=1
n

NE:FOJE:l (C; Py}

Proportion mature at age, 3LNO=

Age at 50% maturity (Ay) was produced for each sex and year, for each
Division seperately and for 3LNO combined using probit analysis, assuming a
normal distribution. Model estimates for the probability of being mature at
age were alsc produced using probit analysis for each sex and year for 3LNO
combined. Results are given in Figs 19 21 and in Tables 35 and 36. For
females the combined 3LNO estimate of shows a decline since 1975. A
comparison of the ogives of 1975 and 1992 %or the combined 3LNO estimate for
females shows a marked shift to the left with the females maturing at a
younger ‘age in 1992 than 1975. 1In 3L and 3N, estimates of A,; have generally
been lower since the mid 1980's. In Div. 30 the estimates are more variable
but are also generally lower gsince the mid 1980's. For males the combined
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3LNC estimates of A;y and the 3L estimates have been lower since the mid
1980's. The estimates for the age at 50% maturity for males in Div. 3N
showed some increase from 1971 to 1982, and have declined slightly since then
while in Div. 30 the estimates have been variable showing no clear trend.
Both the male and female Div. 3LNO combined estimates of A, were
significantly correlated with the Div. 3LNO 5+ biomass estimate from the
Laurec-Shepherd analysis using RV only from the 1992 assessment (females
r =0.85 p<0.,001 N=16, males r,=0.75 p<0.001 N=16, Spearman rank correlation).
The A? estimates for males and females in Div 31 and 3N were significantly
correlated with RV abundance estimates (3L males r.=0.72 p<0.005 N=16, 3L
females rs=0.72 p<0.005 N=16, 3N males rs=0.54 p<0.04 N=15, 3N females rs=0.84
p<0.001 N=16). The A,, estimates for males and females in Div 30 were not
correlated with abundance estimates from RV surveys (females r =0.44 p=0.09
N=16, males r,=0.0 p=1.00 N=16). :
i Because 1t was not possible tc separate the SPA population numbers by
sex in this assessment, the maturity ogives calculated here were not applied
to the population estimates at age. The assumption in recent assessments
that ages 9+ represented the spawning stock is probably reasonable, as this
is about the mean of the female Ay estimates. However, the ogives should be
used if possible in the future, given the recent downward trends indicated
by these data. '

Sequential population analysis (ADAPT and Laurec/Shepherd)

The catch-at-age, and the abundance at ages 5 to 14 from the Canadian
apring groundfish surveys, for the years from 1975-92 (except for no 1983 RV
data) were used in the same formulation of the Adaptive framewcrk that was
used in the previous assessment. Given the difficulties which caused the
exclusion of the Canadian C/E data from the 1992 ADAPT formulations, as well
as the earlier discussion on the comparability of this C/E series in light
of changes in the fishery, it was decided to eliminate these data from SPA
calibrations in this assessment. Table 37 contains the results, indicating
all parameter estimates to be significant, with all CV's between 0.2 and
0.33, except for age 5. Catchability coefficients show an increase to age 8
and are relatively stable after that. The residual matrix indicates year
effects to be present, with 1992 showing relatively large negative residuals
at all ages and 1988-1991 indicating mostly positive values. The analysis
shows a steady decline in age 5+ population numbers from around 1 billien in
1975-1978 to about half that level in 1986-87, followed by a further sharp
decrease to about 185 million in 1992. This analysis estimated the age 5+
population in 1991 to be 256 million fish, compared to 425 million in the
1992 assessment, a decrease of 40%.

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 onward only (there was nc survey in 1983). Table 38 contains
the results of the calibration, and again the residual matriz indicates a
general lack of fit, with all negative values from 1984-86 and almost all
positive residuals from 1988-1991. The standard error on the catchability
coefficients was between .25 and .35 for ages 8-15, increasing at the
younger ages. This analysis also shows a severe decine in population size,
from around 600 million in 1984-86 to about 153 million in 1991 and 94
million in 1992. The L/8 analysis in the 1992 assessment gave a populatiocn
estimate in 1991 of 281 million, which means that the 1993 analysis
estimated the population in 1991 to be 46% lower.

Discussion/prognoses

Neither model used fits the data very well, probably because of the
rapid declines in the survey index in recent years. Regardless of the
analyeis used, the conclusions must be basically the same - that the stock
has declined significantly from the mid 1980's to the present. Concerh must
be expressed with the state of the spawning stock and the lower levels of
recruitment in recent years. Whether or not there has been a coincidental
increase in natural mortality is not clear, although evidence from the
plaice stock in the adjacent northern area indicates that it is possible for
a plaice stock to decline rapidly in the absence of a sustained fishery. It
is alsc not clear what effect, if any, this may have had on the SPA. In any
case, both models used in 1993 again indicate that the retrospective pattern
which has plagued this assessment in the past remains a substantial problem,
ie. both analyses show the 1991 population to be 40-45% lower than in the
1992 assessment. As a result of this, the 1993 ADAPT analysis estimates the
population at the start of 1992 to be 56% lower than the 1991 population
estimates in last year's assessment, while the 1993 L/8 indicates a decline
of 66% in these estimates.

Catch projections were done using the terminal year populaticn
estimates from both the L/S and ADAPT analyses, along with the mean (1990-
92) weights and partial recruitment. Geometric mean (1984-90) estimates of
age 5 population numbers from the 2 SPA runs were used as projected




recruitment, These projections resulted in F;, catch levels in 1994 of 4800
and 9500 for L/S and ADAPT respectively. Considering the problem with the
retrospective pattern, and the extremely low level of the stock, it was
advised to keep the catch in 1994 at the lowest possible level, not to
exceed a maximum of 480C¢ t. This level is about 10% of the average catch
from 1978 to 1991, matching the ratio of the abundance from surveys in 1992
to the that from surveys in the late 1970's. Prospects for rebuilding the
stock are unknown, as there are no data to suggest that this stock has ever
been at such a low level before. .
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Table 1. Nominal catches(t) of American plaice for NAFO Divisions 3LNO, 1960-91 and TACs from
1973 to 1993.

Year Canada France Poland USSR South Korea® Other Total TAC

1960 21352 2,106 . 569 - 20 24,047 -
1961 14,503 1,473 286 1,248 - 3 17,913 -
1962 15217 973 17 1,841° . 4 18,206 -
1963 24,591 93 457 466 - 112 25,719 -
1964 35474 1,582 539 680 - 292 38,567 -
1965 45,365 2,056 977 4,544 . 319 53,261 -
1966 51,225 1,246 860 11,484 - 196 65,011 -
1967 54,190 1,326 3234 35139 - 524 94,413 -
1968 48,674 406 203 23,751 - 133 73,167 -
1969 64,815 43 34 14,493 - 52 79,437 -
1970 54,929 389 40 10232 - 1,055 66,645 -
1971 49,394 323 370 17,173 - 628 67,888 -
1972 41,605 32 2515 14,164 . 755 59,361 -
1973 38,586 310 1,116 12,516 - 315 52,843 60,000
1974 35,101 418 615 10,074 - 89 46,297 60,000
1975 34,015 442 537 7,682 . 545 43,221 60,000
1976 47,806 305 5 3,280 - 429 51,825 47,000
1977 42,579 31 - 1,023 - 348 43,981 47,000
1978 48,634 168 - 1,048 - 178 50,028 47,000
1979 47,131 113 . 1,190 - 135 48,569 47,000
1980 48,296 183 - 336 - 27 49,086 47,000
1981 48,177 210 . B47 - 924 50,158 55,000
1982 49,620 133 - 67 715 517 51,052 55,000
1983 35,907 41 - 170 815 1,602 38,535 55,000
1984 33,756 140 1 360 1,582 3,606 39445 55,000
1985 40,024 - 4 81 2,483 11,620 54,212 49,000
1986 33,409 46 - 188 3,952 26,975 64,570 55,000
1987 33,967 17 - 47 2,741 18,240 55,012 48,000
1988 26,832 - - 159 2,522 11,322 40,835 33,585¢
1989 27,901 92 - 6 725 14,645° 43,369 30,300
1990¢ 22,560 . 17 7 KI6T 2 an) .0t
1991% 22,460 - Il 1910 936" 33817 25,800
1992° 25,800
1993 10,500

*Includes a portion of catches reported as unspecified flounder. See text for details.
*Includes some catches estimated from surveillance reports.

“See text for details of 1992 catches,

“Effective TAC.
“Provisional.




-8 -

Table 2. Breakdown of catches from Table 1 listed as "other” for 1984-91.

Caymen
Year Spain Portugal  Panama® USA  Islands® Other* Total
1984 1,622 - 1,800 - - 184 3,606
1985 5,498 27 3,892 1,310 797 96 11,620
1986 11,882 9,240 3,756 1,506 5712 19 26,975
1987 14,476 2,516 - 1,248 - - 18,240
1988 8,956 872 - 1,379 - 115° 11,322
1989 10,909 583" - 1,134 - 2,019 14,645
1990 a4 357 - 10 - 8,096° 8,767
1991 786 186 - - - 8,389° 9,361

* Countries not in Tables 1 or 2, 1984 - 89 only.
* Not reported to NAFO. Catches estimated from surveillance reports.
¢ Includes some ¢stimated catches.

Table 3. Breakdown of plaice nominal catches (1} in Divisions 3LN@ by Division, for the

years 1960-89.

Year Division 3L Division 3N Division 30 Total
1960 19,397 3,912 738 24,047
1961 13,398 3,498 1,017 17,913
1962 13,584 3,923 699 18,206
1963 16,512 7,465 1,742 25,719
1964 21,391 14,587 2,589 38,567
1965 25,034 26,270 1,957 53,261
1966 18,572 34,698 11,741 65,011
1967 38,515 24,364 31,53 94,413
1968 39,126 20,038 14,003 73,167
1969 52,880 14,442 12,115 79,437
1970 39,347 21,032 6,266 66,645
1971 37,851 22,873 7,164 67,888
1972 33,330 17,387 8,644 - 59,361
1973 20,103 20,833 11,857 52,843
1974 16,610 21,126 8,561 46,297
1975 15,171 21,308 6,74 43,221
1976 25,122 18,623 8,080 51,825
1977 23,763 16,543 3,675 43,981
1978 30,145 13,443 6,440 50,028
1979 28,708 14,712 5,149 48,569
1980 31,717 15,119 2,250 . 49,086
1981 37,269 10,628 2,261 50,158
1982 32,761 13,101 5,190 51,052
1983 22,964 11,107 4,464 38,535
1984 20,307 15,147 3,991 19,445
1985%® 23,320 25,806 5,086 54,212
1986** 25,745 34,012 4,813 64,570
1yg7 32,937 16,331 5,744 55,012
1088~* 18,425 17,587 4,823 40,835
1989+ 21,873 16,763 4,823 43,369

"Includes breakdown of unspecified flounder catches by S, Korea.
*Includes estimates of non-reported catch on the Tail of the Bank outside Canadian 200-mile
limit. These catches are attributed 90%:10% to Divisions IN:30.
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Table 6. Catches of A. plaice by Canada (N) otter trawls in the directed (main species A. plaice) fishery and their percentage of

- 10 -

Table 5. Canadian catches of A. plaice (otter trawl only), by division, from 1973 to 1992.

Year 3L 3N 39 3LNO
1973 14367 11575 9966 35908
1974 11745 137141 - 7895 33381
1975 11356 16306 3859 31521
1976 20648 17171 6383 44202
1977 19493 15536 3528 38557
1978 23574 12527 6242 44343
1979 23698 13923 4665 42286
1980 28083 14786 1893 44762
1981 32297 9308 1810 43415
1982 28204 11971 5043 45218
1983 19091 8677 4324 32092
1984 16784 10950 3312 31046
1985 20210 13327 3935 37472
1986 17461 8066 3867 29394
1987 21511 4396 3843 29750
1988 14126 5195 4441 23762
1989 15755 4665 4024 24444
19907 11465 4181 3611 19257
1991" 8406 2940 7502 18848
1992* 675 376 5068 6119
*Provisional.

the total otter trawl catch of A. plaice by Canada.

U

L _ N 30 ILNO
Year Directed % total Directed % total Directed % total Directed % total
1973 12548 87 7479 65 6362 64 26389 73
1974 11278 96 9609 70 6722 85 27609 g3
1975 10267 90 11769 72 2583 67 24621 78
1976 20132 98 15569 91 5151 81 40852 92
1977 18027 92 14085 91 2559 73 34671 90
1978 23687 93 9961 80 5067 81 38715 87
1979 20518 87 10095 73 3595 77 34208 81
1980 22639 81 11930 81 1446 76 36015 80
1981 28058 87 6069 65 1330 73 35457 82
1982 23503 g3 9541 80 2928 58 35972 80
1983 12172 64 6072 70 2851 66 21095 66
1984 10318 61 6368 58 2191 66 18877 61
1985 14930 74 10594 . 79 1993 51 27517 73
1986 12665 73 4969 62 2167 56 19801 67
1987 14358 07 1815 2 18 44 [RORD Ol
1988 8385 59 3359 63 2857 64 14601 6l
1989 11312 72 KXT)] 72 2725 68 17408 71
1990 7556 66 2846 68 2942 81 13344 60
1991 6187 74 2260 77 6290 84 14737 78
1992 552 82 186 49 2832 56 3570 58
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Table 7. Catches and by-catches (t) of A. plaice and yellowtail, by

‘division, from 1982-392 for Can(N) TC 5 stern trawlers. Figures in

square brackets represent the percentage of directed catch taken by
division each year, and the figures in parentheses represent the
by-catch rates of one species in the directed fishery for the other.

Directed plaice fishery Directed yellowtail fishery

Plaice Yellowtail Yellowtai) Plaice
1982 3L 22452 [67] 1106  (5) 650 [12] 416 (39)
PP 3N 8631 [26] 2100 (20) 4568 [86] 1979 (30)
3¢ 2423 [7] 560 (19) 71 [2] 50 (41)
‘1983 3L 11986 [60] . 920 (7) 477 [10] 291 (38)
3N 5733 [29] . 1120 (16) 3909 [79] 1416 (27)
3¢ 2330 [11] . 256 (10) 535 [11] 355 (40)
1984 3L 10063 [55] 800 (7) 1787 [28] 781 (30)
aN 6042 [33] 1162 (16) 4482 [70] 1813 (29)
3g 2042 [12] 85 (4) 107 [2] 53 (33)
1985 3L 14617 [55] 995 (6) 793 [12] 328 (29)
3N 9978 [38] 1764 (15) 5385 [84] 1439 (21)
3¢ 1917 [7] 317 (14) 222 (4] 148 (40)
1986 3L 12410 [64) 890 (7) 619 [7] 319 (34)
3N 4767 [25] 934 (16) 7632 [88] 1666 (18)
3g 2128 {11] . 375 (15) 450 [5] 241 (35)
1987 3L 14089 [80) 216  (2) 198 [2] 98 (33)
3N 1774 [10] 357 (17) 7672 [91] 1492 (16)
3 1767 [10] 358 (17) 587 [7] 296 (34)
1988 3L 8262 [58] 165 (2) - - 220 [4] 95 (30)
| 3N 3279 [23] 392 (11) 5096 [86] 912 (15)
3¢ 2709 [19] 430 (14) 571 [10] © 310(35)
1989 3L 11049 [66] 149 (1) 64 [4] 41 (38)
3N 3129 [19] 428 (12) 1321 [68] 514 (28)
3@ 2483 [15] 437 (15) 548 [28] . 321 (37)
1990 3L 7388 [57] 176 (2) 194 [9] . 92 (32)
AN 2759 [21] 427 (13) 1753 [80] 626 (26)
3g 2919 [22] 238  (8) 237 [11] 131 (36)
1891 3L 6107 [43] 328 (5) 93 [3] 56 (38)
3N 2202 [15] 295 (12) 2212 [72] . 440 (17)
3¢ 6089 [42] 1067 (15) 758 [25] 411 (35)
1992 3L 550 [16] 31 (5) 62 [2] 34 (35)
3N 182 [5] 35 (16)° - 977 [25) 145 (13)
3g 2782 [79] 918 (25) 2898 [73] 1205 (29)
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Table 9. Catch at age (000 )7 and mea i |
' y . n weights at age (k f
A.plglce in the Canadian fishery in 1992 in Div. 3L, 33, J;;;ZO?

L ‘ 3N
AVERAGE ‘ ~ CATCH AVERAGE CATCH
MGE  NEIGHT  LEWGTH  MEAW ST ERR. G V. - AGE  WEIBHT  LENGTH  WEAN STD. ERR, (. Y.
e P immmn me— _— et —tm— ——— e e e o

S 0.2 30.200 9581 0.3 S 0.1 30.500 113 L

6 0.26% 31181 5 18.31 0.3 b 0306 32.619 30 .06 0.1

1 0.3 39l 188 5.02 0.19 T oA 38.38 143 .70 8.1

8 0.386 15.00% 1023 187,12 0.10 8 0.493 37684 13 27.18 0.10

¢ 0515 A1 1y B 0.09 § . 090 41619 261 2659 0.10

10 0,683 41.4% 108 93.3% 0.13 10 0.8 Wt 175 22.47 0.13

L 0909 45,218 %2 L% .13 11 L0 4651 12t 17.8¢ 0.15

- #ll §.147 48,588 m 8.1 .17 . 12 1.78%  %0.361 104 13.98 0.1}

13 1430 52,706 19 0. 0.16 3 LS 53267 1 12,19 ol

14 1,790 557 5 14,30 0.26 1 LB 55,941 " 11.1% 0.16

My 1231 9.4l 20 8.5 0.32 M5 2039 57.8% 1 1.29 0.23

11 L7 66151 10 1.09 0.33

18 LI 9.4 1 1.19 0.19

19 3.965 70500 1 1.2 0.14

30 _ 3LNO
AYERAGE CATCH ' AYERAGE CATCH

AGE  WEEGKT  LENGTH  MEAM  STO. ERR. . C. Y. AGE  WEIGHT  LENGTH  HMEAW STO. ERR. €. V.
0.1 9. D) 4.2 0.4 § 0 0.231 30,028 19 T.44 0.38
wbo. 0285 31912 8 1B.T4 0.1k sh 0280 3861 153 15,03 0.1
«7 038 34058 pon 5.39 0,04 _ £1 0352 BT l46 82.83 0.06
#8042 35.873 1430 73.2 0.05 £8 0413 35.683 65 131.82 9,08
9 0.5%  19.012 1594 73.83 0.05 9 0.548 38837 0 147,08 0.04
10 0743 42,636 1083 53,03 0.06 10 0.3 42406 193 1A 0.06
1 0,954 46.048 8§17 4093 0.06 Ml 0.1 45812 135 86.07 0.06
11 LISl 49104 48 3,53 0.07 A1 LB 49128 161 51,86 0.07
A3 L84 5247 287 n.n ¢.08 A3 1AM 52.T4 489 33.1% 0.07
Ald L% 554 126 17.10 0.08 ' A 1.B00  55.780 353 2.9 0,07
A5 L1310 98.668 161 13.48 0.08 A5 2177 se.et 13 16.82 . 0.08
16 2.49¢ 4153 9 .69 0.0 ' JUR 3L11 YO ) N V .15 0.09
AT 2960 64.764 64 .85 0.11 A7 2988 6494 A IR N7 0.10
18 3477 6018 18 4.8 0.13 18 1488 68.07% 3 5.05 . 0.13
LI I Y[ N FIR 7 189 0.2 49 40 TLS0L g 2.0 0.2

20 597 74500 ) 0.00 .02 : 20 L492 TLS00 B 0.00 - 0.02



Table 10. Comparison of estimated catch at age of A.plaice from
non-Canadian fisheries in the NAFO Regulatory Area in 1991 and

1992.
AGE 1991 1992
5 6039 129
6 11597 670 °
, 7 4901 = 1145
o 8 . 2622 730
9 886 349
10 697 218
11 253 151
12 : 145 114
| 13 78 87
| 14 71 160
15 60 56
| 16 39 49
17 23 17

N
R Y Y
> )




P
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TABLE 11. CATCE AT AGE (000) OF &,PLAICE N DIV, JLRO.

AGE 1 197¢ 1976 1976 1977 1979 1980 13B1 1982 1983 1984 1985 1986 1087 1988 1989 1300 1991 1992
SoLNE B3 BT ST 1888 1T 363 IS0 20 19 48 296 0T 230 2908 AT ISIM 6103 B
6 1 950 3128 3907 6721 W67 BSSL T SB 31¢ 991 97 TRE  9N0T 4041 3D OLISSY TEMM 13182 103
TOIOL04TE 220 8781 874D G095 13632 9831 2248 1814 3083 IS 2362 13556 91 4853 1431 4B8  TR4G 2501
B 1 10069 9433 18363 INT30 10097 ISTAT 12878 4786 4799 19T 3311 5652 12630 10893 1260 9652 4604 9331 3398
$1 TI6R 5234 16T 3658 LMD LOTTOLAMIT 921 BM4E 8343 8B 10694 13372 15867 10123 14180 0666 9856 3618

101 9004 7903 12038 11157 13881 13508 14212 10425 12836 TI0T 9958 1STAL 13874 17640 10325 12387 8666 658 244

IL 1 7086 §701 8323 6820 9938 8790 11288 13565 15801 8493 12887 14828 14246 ILAO4 0260 B405 6452 4304 1501

121 4595 4730 5186 25T 6821 IS BOBA 11872 14483 LT G9B4 9233 10376 6986 6040 4072 633 9904 §ns

130 3803 3780 3024 2369 3655 1G4 3132 8633 M2 4588 507D 4108 ST 3076 2692 2008 102 8Ll §76

Bt 611 2009 W93 2039 TIE 1865 B9 4224 MB0 2515 1069 2637 1303 IISE 1020 W5 364 513

19 1 1ML W61 1471000 M2 MY 645 2938 2000 1219 1030 1235 1416 68 656 S50 453 246 269

161 651 161 BB M2 640 158 5 109 60 WD 40 388 B2 T WY 15 80 I 1M

L T | | T [ I I 11D (7 N Y BN RS S T S T B

181 80 24 65 101 187 16 2% M 9% 4915 § 3 { 1 5 I8

B L e T PP Y LTS LT - o e T e o e e e
St 1 63533 BTETL B28T6 63150 7TII6 B3T3 9OAET VISO6 74135 SOBSY 52123 67I6L 101807 83085 56801 89097 62535 54228 159me

TABLE 12. MEAN WEIGHT AT ACE (EG) OF A.PLAICE 1B DIF. 3LEO.

AGE | 13T4 O RSTD 1976 1317 1978 1979 Q980 1981 1982 1983 1984 1985 1966 1987 1988 1989 1930 1991 1992
0020 0213 0,20 0.209 0.19% 0,208 ©.209 0.208 0.286 0.208 0.270 0.212 0,122 €.230 0.170 0,101 0.149 0,200 0.231
§ L 0.236 0.254 0.261 0.26¢ 0.260 0.322 0.328 0.379 0.2 0.382 0.314 0.329 0.194 0.293 0.254 0.186 0.246 0,310 0,284
T4 0339 0,368 0.316 0.357 0.383 0,374 0.408 0,406 0.360 0.473 0.382 0.430 0.277 0.390 0.343 0261 0.35 0.418 0,352
§ 1 0424 0417 0410 0,430 0.412 0,453 0.482 0.453 0.427 0,555 0,460 0.473 0411 0,439 0.446 0.308 0.445 0.483 0.413
§ 1 0,578 056 Q88T 0,614 0.512 0.551 0.541 0.487 0.485 0.658 0.551 0.549 0.548 0.497 0,489 0.488 0.55¢ 0.508 0.548

101 0.706 0.6%2 0.660 0.672 0.634 0,609 0.570 ©€.536 0.533 0.698 0.563 0.655 0.666 0.655 0.661 0,608 0.704 0.788 0.732

11 0,912 0.8% 0.829 0.878 0.768 0.702 0.650 0.551 0.596 0.697 0.654 0,820 0.776 0.B43 0.774 0.806 0,913 1.014 0.94

10 L1610 LO1T LO18 0817 0.934 0.73% 0:676 0.739 0.756 0.852 1.102 0,969 1.103 1.034 1,068 1.205 1.334 1.184

31 1312 108 112 L2310 LIBY 1,228 0.982 0.792 0.976 0.%59 1128 1472 1.286 1.395 0369 1,446 1.634 1.B12 1.4%4

W LT LT LT LGS 1,360 1,688 1.355 1.005 1.27% L.220 L.44 1.B98 1604 1,735 L.T45 1.B05 1.992 2.117 1.800

1 L9T8 L777 L6601 1.782 L.69¢ 1.910 L.75 1,305 1594 L.591 1987 2.341 2.065 2.221 2,226 2.259 2.206 2.193 2.127

161 2411 2.254 2,080 2191 2.086 2.017 L.793 1712 2.028 2132 2.561 2,904 2518 2.950 2.825 2,992 2788 2.659 2.507

1T 1 2647 2538 2,261 2,323 2.216 Z2.336 2.224 2.116 2.322 2.370 2.851 3.270- 3.030 3,345 3.645 3.88% $.422 3.087 2,988

181 .94 2.MF 2118 2541 2,274 D084 2.689 2431 2.708 2,009 3713 4056 £.040 3.979 £.692 4286 3.851 3.420 3.488

TABLE 13. CATCE WEIGHT AT AGE {t] OF A.PLAICE IR DIV. 3LAO,

AGE L1974 1975 1976 1977 1378 1979 1980 1981 %82 1983 1984 1985 1986 1987 1388 1989 13%0 1991 1992
U SRR £ D ' U {11 4 X 1 S 1 (N L T N | 2 2 UK KD LA 141 I 1 .
§ ) 186 T4 1019 1TTTOMIBG 2107 9§ 210 4 399 28 289 883 1445 BI7 2180 1493 Mmer 29l
Too 3551 2810 3035 3117 Ju4@ G067 3830 913 63 lddh 879 1016 MB1 3087 1662 2979 1549 26 on2
§ 1 4265 3929 §01T S039 4280 G469 6OGD 2166 2047 32T 523 673 SISO 478D R IMT 049 4810 L@
0 | 4481 3208 9241 832 6526 B2S6 7634 3BAY 4MY G493 3227 A2 7TI28 748D 951 6926 C4BO1 478 1083
[0 & B34 467 B39 7500 BSIB TEIZ 8106 6121 BIT BII6 5609 10315 9242 11847 6203 7EI2 6101 8193 |57%
IU 1 6461 5103 6898 5726 7636 6173 Y41 T4RL 0413 8919 G426 11908 11058 9614 . TI64 6771 5890 4484 1418
101 170 5087 245 4333 6255 3428 BOT) G028 10701 5683 763V 10179 10262 7705 6k43 8310 4378 3059 1036
13 1 5227 4993 3450 306 €321 B26Y 3665  £BRE  PTS 4402 57RO GOM6 T08 4293 3685 2933 27RD 1469 861
W1 1598 3986 3110 2112 J0B3 1208 2121 %61 3BT 3025 3632 3TMI6 4413 2260 2017 1835 1882 ™92 sy
151 2084 2506 2238 1TAL 2406 651 Q34 3836 31T 1801 2166 2890 2925 i706 1461 1242 99% 518 5T
1§ 1 1570 1720 1107 M8 1M1 33T 47D 1983 1300 T8 1034 1126 1365 T29 VR 436 2 45T 430
1T 06 SW 423 (B2 LT 193 83 78 08 268 B8 430 91 MO M4 1 N
18 1 23 680 11T 287 M3 51 6B 98 260 M3 6 ¥ M1 15 0§ o M oM
§ 01 ABED LMG4 G236 L6 43903 46130 49694 (BS61 S248% BLOS 40013 Se840

G378 35642 18336 43248 34839 3INMT 11841
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TABLE 14,  ANOVA RESULTS AND REGRESSION COEFFICIENTS FROM A MULTIPLICATIVE MODEL -

UTILIZED TO DERIVE A STANDARDIZED CATCH RATE SERIES FOR AMERICAN PLAICE IN Div.
3 NO. (1930-1992 BASED ON PROVISIONAL DATA)

REGRBSSION OF MOLTIPLICAYIVE RODEL. IRRBSSION CORPPICIENYS (COWPIRURD)

RULHIRE Rovvvvnennenn, 0.9 : CAYRGORY CODR  VARIABLE  COBFPICIRNT  GTD. BEROR  MO. 025,
NULTIPLE R SQUARED..... 0.628 eemememm eemn
' : , _ (I i L 0.1 59
. ABALYSIS OF VARTABCR §9 i -0.86 8.0m 10
SOURCE 07 . SHSOF | NRAR 10 0 0.92 0.67 %
TARTATION 0P SQUARES SQUARBS P-FALOR " 0 "1.012 0.074 5
--------- ' . : ' n 3 1,00 0.0% @
. TRTRRCERY 1 4.99488 4. 39481 n 1 “0.938 9013 1)
, i 1 ER1Y 9,04 i
REGRESSIOR 0 8.26680 1.621871 54,246 15 3 .10 0.00 ]
CosttryiGeariTC (1) 2 1.044B0 5,281 175 I 35 .13 0.0712 "
Division (2} 2 LSM9ETY  1.289871 315 n 3 1,195 0,074 59
Boath (3) 11 2.2678°t  2.061872 §.897 i 1 114 0.0m 4]
TBAR (6) 36 7.015E0 1.94981 §5.222 ' 7 i N ! ¥ 0.1 1
. S 3 0.883 2,01 “
WBSIBUALS 1666 4.978R0 2.9888 . 81 0 *0.885 0,074 4]
ML M8 SM8BE 8 H 0,884 0.07% 1)
: : : 1] Vi 0,810 8,078 51
REGRRSSI0B CORPPICIRETS ' ) t] 0,929 0.078 ]
: 8 i “0.847 0.0% %
CATBGORT CODE  VARTABLE  CORPPICIEN®  5%D. BRROR 0. 0Bf. 86 11 115 0.076 L
——— - 8 16 1,202 0.078 ]
06 3125 INTERCEPT 0,355 0.870 M8 88 Y 18 0.017 )
Divigiom 32 . 99 o “1.190 0.078 1}
Kootk 7 ‘ ‘ : % i 1963 0.0M 3
Tear 56 9 50 1.6 0.07% I
9 51 2128 0.091 19
(1) 314 1 “0.363 0.019 480
N 2 “0.104 0.019 196 (%0%E)
() 3 007 0.0 §19
‘ 15 ‘ 0169 0,012 458
() 9 § 0.0713 0.015 7
2 ; 0.074 0.0% 89
] 7 *0.003 9,03 (]
' 8 *0.129 0.03 1
§ 9 0,129 0.021 160
§ 10 “0.032 0.028 in
8 11 *0.002 0.026 16
9 12 0,033 0.026 182
10 3 “0.0m 0.026 162
1 1% 0.0 . 0.0% 163
1 13 “0.016 0.029 - 128
(M) 5 16 “0.072 0.0% 13
58 17 0,409 0.087 16
5 18 0123 0.084 - 1
60 19 0. 168 0.082 1"
§1 20 “0.263 0.085 16
62 2 0436 .08 19
1] 2 0.310 0.07% 2
6 k| 0.279 0,078 - 1
1] 4 "0.328 0.011 5§
6 2 0,355 0.0N 68
§ 2 0430 XTI
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TABLE 14, (CONTINUED).

PREDICIED CATCH RATE

TBAR
1956
1957

" 1958
1959
1969
196

- 1962
1963
1964
1965
1946
1967
1968
1969
1970
1971
1972
1971
1974
1975
1976
1977
1978
1978
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1994
1992

AVERAGB C.¥. POR THE REYRANSPORNED HEAR: 0,045

BOTE:

L§ TRANSPORY

NEMN
0.3555
0.2631
0.2467
02321
0. 1871
D. 0524

0.0809
0.0487
0.0764
0.0307
00006
0.0897
0,385
0.5304
0.5678
06563
0.6763

0.5830
"0.4020
0.8550
0.4778
0.8391
07858

0.6853

057
0.5300
05286

Y

.5738
0.4912
0.79%3
“0. 8485
0.8083
“0.8344
0.8079
.76
1,769

Catches From 1956-1959 are ueavailable
Catches from 1960-1972 are Canadian Total Catches

§B -
-0.0048
§.0058
0.00&2
0.0038
0.9033
0.0040
0.0034
0.0029
0.0027
0.0018
0.0014
§.0013
0.001%
0.0013
0.0014
0.001%
0.0015
0.0013
0.0044
.0.0015
0.0012
0.0014
0.0012
0.0013
0.0014
0.0014
0,8014
0.0016
0.001%
0.0016
0.0017
0.0M1%
§.0018
0.0019
0.0021
0.0021
0.0040

RETRARSPORAE)
W 8B
A2 0,099

L5 0
19 0.0
136 0.078
1,205 0.7
109 0.069
0920 0.0%
L0 0,05
1,080 0.0
032 0.0
1000 0.0
0.9 0.0
D681 .06
0.589  0.021
0.567  0.021
D519 0.000
0509 0.019
0.5 0.020
LA 001
0.4 0.016
0416 0.01
LA 0016
0.4 0,016
0.500 0,018
0.59 0.0
0.58 0.0
0590 0.022
0635 0,008
056 0.004
0.612 0,08
0452 0019
1429 0.019
0437 0.018
LA 0019
D6 0.0
0219 0.01
0170 0.0

GATCH

135
14903
15217
LA}
35N
45365
54225

$190

18674
8415
Hae
§93%
41605
35908
33381
5
202
38557
4343
42286
4762
V3415
45218
3092
1046
nn
1939

28750

13762
il
13257
16848
. 611§

113
1359
16502
1482
12859
43962
51153
58870
9
110066
9684+
95140
81758
84272
4376
14059
106237
89457
91206
83837
15810
73698
76652
50504
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55075

6197
65066
69328
54369
56272
B
675
15909

Catches from 19731992 are Canadian Otter Trawl Catches

LEGERD FOR AROYA RBSULTS:
CODE CET: '

3144 = Can{HPLD) 1C 4, Side Trawler
3124 = Can(BPLD) 1C &, Stern Trawler
128 = Can(WRLD) 1€ 5, Stece Trasler

CODE DIVISTON:

W3, W=, 3530
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Biomass estimates (000 t) of A.

3L from 1985-1993.
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Table 18.. Biomass estimates (000 t) of A. plalce, by stratum and depth zone, from Canadian spring surveys
in Div. 3N from 1985-1993,

: Year
Depth (fm)  Stratum 1985 1986 1987 1988 1989 1990 1991 1992 1993+

<30 375 39 5.5 8.3 4.4 2.8 3.0 0.6 1.4 1.2

376 24 2.6 3.1 0.7 2.2 0.7 1.2 0.2 0.1 1.2
Total 6.3 81 114 5.1 5.0 3.7 1.8 L5 2.4
31-50 360 8.6 73 - 34 2.3 5.0 4.1 3.5 1.3 - 4.0
361 6.5 3.2 5.1 3.7 5.5 5.4 1.6 0.4 2.5
362 12.7 156 105 9.6 10.8 9.4 5.6 1.2 2.1
373 12.7 5.0 149 83 114 1.8 4.9 0.7 0.6
374 3.5 1.3 2.6 1.4 2.2 0.7 1.1 0.2 0.3
383 1.1 1.0 1.8 1.2 1.1 2.8 0.2 0.1 0.1
Total 45.1 334 383 265 360 242 16.9 ‘3.9 9.6
51-100 359 0.9 0.8 0.2 0.1 0.6 0.4 0.3 0.6 3.3
: 377 0.3 0.3 0.3 0.2 0.3 0.4 0.2 0.1 0.5
382 3.1 0.3 2.4 0.3 0.8 0.4 + 0.1 0.1
Total 4.3 1.4 2.9 0.6 1.7 1.2 0.5 0.8 3.9
101-150 358 3.0 + + + + + 0.2 0.5 +
378 0.4 0.7 + 0.1 + 0.5 0.1 0.3 1.3
381 04 0.2 + + 0.1 0.2 0.1 0.4 0.3
Total 3.8 0.9 + 0.1 0.1 0.7 0.4 1.2 1.6
151-200 357 0.3 0.0 - 0.0 0.0 + + + 0
379 + + + + 0.0 + + 0.1
380 + + 0.0 0.0 + + + + 0.1
Total 0.3 + + + + + + 0.1 0.1
201-300 723 - - . - - - + + o+
725 - - - - - . + + +
727 - - - - - - + + 0.2
Total - - - - - - + + 0.2
301-400 724 - - - - - - 0.0. ' + +
726 - - - - - - + + +
728 - - - - - - +. 0.1 0.2
Total . - . . - . + - 0.1 0.2
Grand Total  59.8 43.8 526 3213 428 298 19.6 7.6 18.0

*Preliminary analysis.
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spring surveys in Div. 3@ from 1985 - 1993

N

Table 2% . Biomass estimates (000 t) of A. plaice, by stratum and depth zone, from Canadian

Year
Depth (fm) Stratum 1985 1986 1987 1988 1989 1990 1991 1992 1993
31-50 330 186 7.0 88 4.6 6.3 5.2 4.6 0.4 0.5
331 34 04 16 1.5 0.4 - 1.2 04 1.5
338 8.5 41 38 172 3.0 5.1 4.2 2.7 21
340 56 46 120 7.2 3.4 7.1 4.0 2.1 1.2
351 13.9 152 132 145 109 149 8.1 27 2.2
352 109 6.6 123 10.1 6.8 9.2 4.4 59 5.7
353 53 28 43 20 2.8 27 08 25 24
Total 66.2 40.7 560 471 336 442 273 167 156
51-100 329 39 30 64 1.1 3.9 2.5 1.7 0.4 0.7
332 1.9 3.0 - 47 04 1.3 1.3 2.0 1.6 1.3
337 .1 09 1.0 04 0.7 0.9 1.2 1.0 03
339 0.6 02 30 1.3 3.7 3.4 1.3 24 0S5
354 26 03 06 0.2 0.5 0.4 0.6 08 04
Total 10.1 7.4 157 34 101 8.5 6.8 62 32
101-150 333 00 00 + + + + + + +
336 + + + + + + + 02 +
355 02 + + + 0.1 _+ 0.1 01 +
Total 0.2 + + + 0.1 + 0.1 0.3 +
151-200 334 + + + + + o+ + + +
335 + + + + + 0.0 + + +
356 + 0.0 + + 0.0 + + <+ +
Total + + + + + + + + +
201-300 717 - - - - - - + 0.0 +
719 - - - - - - + + 4+
721 - - - - - - + + <+
Total - - - - - - + + +
301-400 718 - - - - - - 0.0 0.0 0.0
720 - - - - - - 0.0 + +
722 - - - - - - + + +
Total - - - - - - + + +
Grand Total 76.5 48.1 71.7 505 438 342 232 18.8

52.7

*Preliminary analysis.
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Table 2% . Biomass ("000 t) of A. plaice outside the 200-mile limit in Div. 3L, as estimated
by Canadian spring surveys, 1985-92.

Stratum% Outside 1985 1986 1987 1988 1989 1990 1991 1992

385 5 0.4 0.6 0.7 04 - 0.6 +

0.1 0.1
390 55 0.9 0.9 1.7 0.7 0.6 0.4 0.3 0.1
389 62 1.0 1.0 0.4 0.7 0.6 0.2 0.2 0.1
391 100 0.2 1.3 0.3 0.6 0.2 0.1 03 +
387 37 0.4 + + + + + 0.1 0.2
388 99 0.7 0.3 + + + + 0.1 0.3
392 100 0.1 0.1 + + + + 0.0 +
729 100 + - - - - - + 0.2
731 100 5.3 - - - - - + 0.1
733 50 0.4 - N - - - + 0.2
730 o - + - - - - - + +
732 100 + - - - - - + 0.1
734 67 + . - - - - - + +
Biomass outside 9.4 4.2 3.1 2.4 2.0 0.7 1.1 1.4
Total 3L Biomass 175.0 1741 180.5 1927 152.8 ° B82.6 3.3 13.0
% Biomass outside . 5.4 2.4 1.7 1.2 1.3 0.8 3.2 10.8

Table 22, Biomass ("000 t) of A. plaice outside the 200-mile limit in Div. 3N, as
estimated by Canadian spring surveys, 1985-93.

Stratum % Outside 1985 1986 1987 1988 1989 1990 1991 1992 1993

357 100 03 0.0 + 00 00 + + + 00

358 100 3.0 + + + + + 0.2 05 +

359 100 0.9 0.8 02 0.1 0.6 0.4 0.3 0.6 33
360 93 8.0 6.8 32 21 4.6 38 33, 12 37
374 23 ' 08 03 0.6 0.3 0.5 02 02 + 0.1
375 17 0.7 09 14 0.7 05 0.5 0.1 0.2 0.2
376 89 21 23 28 0.6 2.0 0.6 1.1 0.1 1.1
377 100 03 03 0.3 0.2 0.3 0.4 0.2 0.1 0.5
378 100 0.4 0.7 + 01 + 05 0.1 03 13
379 . 100 + + + + 00 + + 0.1 +

380 83 + + 0.0 00 + + + + 0.1
381 79 03 0.2 + + + 0z + 03 0.2
382 53 1.6 02 13 0.2 0.4 02 + 0.1 0.1

Biomass outside 184 125 98 43 8.9 6.8 55 35 106
Total 3N biomass 598 438 3526 323 428 298 196 78 179 .,
% Biomass outside 30.8 285 18.6 133 208 228 281 449 592

*Preliminary analysis.
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Table 23 , Biomass ('000 t) of A. plaice outside the 200-mile limit in Div, 3@, as

estimated by Canadian spring surveys, 1985-93.

Stratum% Outside 1985 198 1987 1988 1989 1990 1991 1992 1993*
353 21 1.1 0.6 0.9 0.4 0.6 0.6 02 0.5 0.5
354 52 13 0.2 0.3 0.1 03 0.2 03 0.4 0.2
ass 72 0.1 + + + + + + + +
B 7T+ 00 + 0+ 00 + + + +
Biomass outside 25 08 1.2 0.5 0.9 0.8 0.5 0.9 0.7
Total 33 biomass 76.5 481 717 505 438 527 342 233 190
2.1 1.5 1.5 39 3.7

%% Biomass outside 3.3 1.7 1.7 1.0

*Preliminary analysis.

Table i Summary of A. plaice biomass estimates outside 200-mile limit, from

Canadian spring surveys, 1985-92.

Biomass Biomass
outside total % Outside
1985 3L ‘ 9.4 175.0 54
3N 18.4 59.8 30.8
k{7/] 25 76.5 33
3LNO 303 3n3 9.7
1986 3L 42 174.1 24
3N 125 - 438 285
30 0.8 48.1 1.7
3LNO 17.5 266.0 6.6
1987 3L kB! 180.5 1.7
3N 9.8 526 18.6
k1) 1.2 M.z 1.7
3LNO - 14.1 304.8 46
1988 3L 24 1927 12
3N ’ 43 323 13.3
33 0S5 50.5 1.0
3LNO 7.2 2755 26
1989 - L 2.0 1528 1.3
3N 89 428 208
30 0.9 43.8 2.1
3LNO 11.8 2394 49
1990 - 3L 0.7 826 0.8
3N 6.8 298 228
k1%) 08 527 1.5
3LNO . 83 165.1. 5.0
1991 3L 1.1 343 3.2
3N 55 19.6 28.1
k{7 L 05 32 1.5
3LNC 71 88.1 8.1
1992 3L 7 14 13.0 10.8
3N 3.5 7.8 4.9
30 0.9 233 39
44.1 76

3LNO 58

i m— —

e e A
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1990 1991 199

AR 1 E9TD 1972 1973 19T 1975 1996 1977 1978 1079 1980 1981 1982 1984 1985 1986 1987 1988 1989
re o0 061 60 00 00 00 00 00 G2 0f 02 00 60 00 &F 01 00 0.0 00 0.0 b
00 61 00 00 06 85 03 08 04 L3 04 01 00 00 01 03 02 01 00 01 0
POOLE 03 Leooero nd ot w08 e 61 26 00 08 02 06 10 L0 02 020
SRR 1% T (10 AN AN T AN SO (113 T 8 7% T R U S R X S S D 2 S P A 1Y
§ 1T 20 N4 AF 0 HE IR0 S 6L0 420 B9 18T 108 1LF 0 %2 68 152 102 I %6 TR
6 1 S84 50.5 456 210 20,0 168 708 TOR TLO TR 465 0.1 065 208 400 B06 686 9.1 18,5 161 6
T117 e 82,3 3T 9.7 2.1 1AL 1LY O106.3 oot 662 86 BALE O B32 1011 195 1089 TE3 4L T UL
B0 623 TRy M4 49§ BLT 1162 2070 170.6 168.0 200.% 1784 120.5  9T.6 97.3 942 1347 1048 832 457 190 B
$ 1189 50,00 30, 850 3% 13T.0 L5101 136 B39.8 172.8 1731 186.8 107.7 865 % 650 90.8 6L} 40,9 109 7
101 52,7 B9 403 SR 80 M2 1557 106.6 1337 113,10 1067 18R9 604 42,0 3.9 359 %6 260 W5 8.7 3
101 4.8 3204 36 2.4 WS90 680 36,3 62,6 50,1 ST 2T 2k T 11 InE 1L 100 5T 1
1201 7 33 %8 287 3.6 M0 450 25,3 210 31 21 B 1N 16 R% o5 109 BEORE O30
13t 38 180 162 169 158 257 1.0 1Lz 9% 166 0.6 2L BS 6T B4 B0 85 3 L3 L4 0
USRI & Y S 0 N % N O S Y R S S % % SN PO N N 1S A 1 T R Y S 15 R 0 S 1 T PR Bt
FCT D | U S 1/ W R T 5. 1Y Y R 1 N P Y S I P Y R 0 Y R
s 81 N3 Ly Ly Lt il LY L ny o0 3 68 13 09 04 08 08 06 03 0
W o4 e 08 03 0% LYoo 0T o0s L1 RY 64 03 62 onD 02 0203 00
By L o7 n4e 00 03 06 08 0¢ 02 04 02 41 02 &1 0P 61 0 G100 00 0
9 ¢ &8 03 00 &1 00 02 02 00 &1 &1 6P 00 01 &t 60 60 00 00 0.0 00 O
e e T e e AR RS EEEEEE——————— -
i1 6300 4500 366.0 3220 4810 693.0 15,0 TR0 TS0 830.0 696.0 VS0 407.0 37A.0 390.0 M40 4610 N47.0 200.0 98.0 44
200 6330 456,9 366.0 322.0 481.0 6330 915.0 TI0.0 7748 829.9 6958 WILG 407.0 3780 3900 M9 4610 MT.0 210.0 980 4,
31 633.0 456.8 266.0 320 4BC.4 6325 91T TERS TM4.4 B28.6 695.4 7369 407.0-378.0 3899 4dd.6 460.3 346.9 2100 919
i1 B34 0565 3850 3218 4701 685,01 912.3 7B.8 73 MR8 6913 1363 4000 3TT.5 380.T M0 4898 6.9 209.8 9.7 42
S+ 1 6200 45,9 36T 3182 4745 BIL0 9017 42,9 1t60.6 8i7.2 686.% 726.7 4066 37S. 3882 M40.3 4551 L2 206.1 96.9 £2
6+ 1 9583.3 423.6 317.3 12,7, 4647 6860 867.2 6BL.O TIB.6 TIT.4 6TLZ TI6.1 405.0 386.6 3BL.T 4271 4353 1289 1965 89.8 38
TS 3L OBTLT 8LT 43T O639.6 TG4 MLl 64T.6 T00.0 625.7 6R6.0 3B8.6 IT.P 3411 3M6.F O3TT.L 2T MA0 AT M
B+ 1 407.8 2986 209.¢ 25T.0 388.0 BB7.D G64.9 49%.4 2.2 599.3 BO.F G235 3240 2839 0.6 2800 206.4 203.6 136.8 0.1 1
"9+ ) 45,5 220.7 171.0 20T.F 296,31 4713 4570 328.8 M40 394.8 3BL.1 §0%.0 226.4 156.6 146.4 132.3 163.6 120.3 9L.1 40,1 U
10+ | 229.% 170.7 1408 152.5 180,10 3342 3068 191.2 2345 B26.0 208.0 3220 fBR.T %01 LY 6RD B B6R 502 221 6
1+ 1 1769 1168 1005 950 110.1 190.0 5.0 855 110.T 113.0 1003 169.4 58,3 481 36.0 L4 0.2 30.8 2.6 f2.5 2
12+ 1 129,01 84,3 66.0 2.6 65,6 8T.9 830 49,2 48,1 628 3.6 RS 307 22 LY 10 24 N4 16 68 1
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TABLE 26 ABURDARCE (NILLICRS) OF A.PLAICE PRON SPRI¥G SURVEYS [N DIV, 3R.

AGE 11971 1972 1973 19T 1975 1976 1977 1976 1979 (980 1981 1982 1984 1985 1986 1987 1988 1989 1990 1951 1992
L 6d 61 00 0.0 00 &1 00 01 &1 01 0D 03 00 01 00 00 0.0 0.0 60 0.0 0.0
¢ 00 02 01 00 0% 02 01 04 04 0@ L0 08 01 &F 0.1 08 02 03 &1 0.0 0.0
Trods 04 04 09 &9 31 L6 B2 L2 01 4% L8 L0 LB 0T 38 2 T L6 02 0.2
O Y P U D X S S T S Y Y 0 Y T O POt R 5 I
S0 69 56 B4 54 83 1.0 M 89 ILE 60 52 NS &G 86 TE LD 60 100 22 01 28
1 %2 8.6 A% 102 e 121 8.6 611 186 13,0 122 T8 L4 1LY 102 106 54 T 6.2 1L 5.6
TILY &0 LD 1LY 136 12,0 250 6.6 2R 264 L2 BB LE0 9.6 9.6 105 AT 6T OLT 39 A
g0 8.0 8.4 8.2 10,6 9.3 150 223 3% 3.2 4L 159 1nY 1T T6 B 62 B LE L6 I
I 7% L2 Y R PR PR | 8 179 N 9 G 1 0 G0 U8 O % Y SO S 15N YR 0 8 R N

1001157 186 1Y 110 89 L8 nE 15T W5 200 1L L6 10 T2 62 LT 35 LB L0 0t

1S 88 %2 81 27 &8 &1 LT LD L8 89 64 1Y B4 L0 38 LT 6 Ll LY 0.6

121093 65 &4 33 L5 ORI 51 ST 0 L4 B3 OLYOORD S0 33 29 LY Ll L4 L1 o0d

I U P % B T S U6 T Y AN T 1% T A U A 1 S O N 1 S Y T 2% B Y S 0 2 % I O G 1 I

o0 L2 L3 oL 68 18 21 LY L0 L2 L0 LY OLe BE LY L8 L1 L4 12 06 01

oo LzoL oLyt 10 nlo0s 6y Ly o0 LE L3 L2 OLE LD OLE LY 08 02

1 20 6% 1O 0% 03 LY 07T 03 &4 07 09 09 L4 04 0T 0% 0% 06 0.8 04 02

mooer 62 Lo 62 01 07 02 02 01 08 05 08 07 01 05 04 04 03 04 03 00

W ons 062 63 01 0t 01 0 061 ¢ 02 04 04 03 00 01 02 K2 02 0.2 01 00

96T 02 o0 61 01 00 00 00 60 61 00 &1 61 00 0T &1 01 01 08 01 0.0
1#1 9.0 80.0 ™0 T0.0 7LD 9.0 153.0 285.0 14,0 11L.0 187.0 95.0 100.0 91.0 67.0 78.0 S2.0 7T.0 65.0 410 20.7
400970 198 10 0.0 710 979 18,0 2849 l0.% 110.9 186.9 S4.T 102.0 %0.9 67,0 7B.0 %20 TR.G 65.0 410 20.7
0 910 19,7 739 0.0 FO.1 9P 1529 2845 140§ 110.8 18,9 A1 1019 %0.8 6.9 TR LB TE.T 649 410 208
¢ 942 79,1 TS 681 652 M6 ISLL 20 139 110.1 181.0 9.3 100.9 89.0 66.2 3.2 0.4 O 63.3 40.8 204
41 9L3 TT.0 7.6 6.5 S50 89,0 [41.8 2655 (36.% 108.0 1734 857 983 608 63 659 43.8 SRD ELT 3RO 18.0
6+ 1 86,5 TH4 6.1 61.1 4.0 T 1RT.H 2235 125.5 101.9 168.2 A1 9.6 TR.2 5.6 869 IR AR5 230 299 164
TH1 833 6.8 5.8 309 0.5 648 9.8 1615 106.9 889 186.0 T0.2 BL2 609 453 .3 2.3 L7 230 WY 108

B0 TLE S8 465 397 289 529 106 SL9 R4 625 1148 L3 672 SLI 357 308 26.6 3L0 196 146 5.8
9 1 638 9.4 38,3 20,1 166 INY 5L SN6 461 404 TR0 45,0 89 407 26,2 2.1 0.4 224 16 1O 3.

10+ 1 49,9 39.2 330 201 IL3 282 3.0 36 26,1 233 420 6 30,0 304 206 204 8 144 1L 0.2 -3

1e 1 36.2 25,6 251 148 4.3 190 2L 183 123 14 29 162 2.2 194 134 A2 07 1IN0 87 61 L

12e 1 27 16 189 97 56 W IL2 106 6 9.0 1.0 9.8 LD ILO 9.4 104 T 84 6.5 42 L

= N £ -a
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TABLE 27 ABUNDARCE (XILLIORS) OF A.PLAICE ¥ROM SPRIBG SURVEYS IR D1¥, 30,

LD GO 3 T e €3 B3

ME L1973 1915 1976 1977 1970 1979 1980 1981 1982 1984 1985 1986 1987 1988 1983 - 1990 1991 19%2
ot 00 01 00 00 00 60 04 00 00 0.0 80 0 60 00 08 00 0.0
oL 0D 0l 60309 08 25 0T G108 01 03 41 60 02 00 02
IS S 75 T T S 5 T 18 N 1Y T 7% L S 1 16 S 0 O A L RS 6 R LT P I R
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Table 30 . Biomass estimates ('000 t) of A. plaice, by stratum and depth zone, from Canadian fall surveys in

Div. 3Lm1990 1992.
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Stratum

Depth 1990 1991 1992
31-50 350 7.4 1.9 0.7
363 3.8 3.2 1.4
371 3.4 1.4 0.3
372 9.8 5.3 2.0
384 9.5 3.4 0.5
Total 339 15. 2 4.9
51-100 328 1.1 0.1 0.3
341 2.6 0.4 0.4
342 8.5 + 0.1
343 0.3 + +
348 6.9 0.1 0.2
349 2.5 1.3 0.1
364 22:8 11.0 1.9
365 4.4 0.9 0.5
370 2.8 1.4 1.2
385 5.4 2.0 3.1
390 1.9 2.2 21
Total §9.2 19.4 10.5
101-150 344 1.7 0.1 0.2
347 6.9 0.2 0.1
366 14.7 1.6 1.0
" 369 11.3 12.7 1.3
386 2.7 3.2 2.0
389 1.3 0.9 0.4
391 0.2 0.9 0.1
Total 388 19.6 5.1
151-200 345 1.8 0.3 0.5
: 346 1.1 1.0 0.8
368 o+ 1.0 1.4
387 + 0.6 0.8
388 0.1 + 0.1
392 0.1 0.1 +
Total 31 3.0 3.6
201-300 729 + + +
731 + + +
733 + + 0.2
735 - 0.3 0.3
Total + 0.3 0.5
301-400 730 - 0.0 0.0
732 0.0 + +
734 0.0 0.0 0.0
736 0.1 0.2 0.1
Total 0.1 0.2 0.1
- Grand Total 135.1 57.7 24.7
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TABLE 31 ABUADABCE (KILLIONS) OF A.PLAICE FRON FALL SURVEYS IN 3L

1981

0.9
L1
§.3
12.4
0.
45,0
i76.2
163.7
138.4
136.4
58.3
2.2
16.1
i}
1.2

389.0
122.6
B3

S

1983

1984

£98%

1988

- 35 -

1987

1988

1989

1940

1991

1992

01
1.4
i1

9.8
3.7
§0.2

1.7

189.9

110.9

fl.1
30.3
13.6

8]

I

9.0
14
1.6
0.8
.2

0.t
0.0
0.1
R
8.1
§6.0
181.5
074
122.%
8.2
3.0
18.8
4.1
L]
I8
1.2
0.3

0.4
6.0
§.1
1§

143

69.2
110.3
13412

9.4

3.1

16.2

1.2

5.9
1.}

= D -
—— e o

0.1
0.4
1.9
A0.§
3.3
§2.¢
9.9
91.4
8.8

5.8
1
L4
0.9
¢.2
0.2

0.0
0.d
1.1
8.1
HIR!
f1.1
1101
108.7
§6.1
25.4
1.1
6.0
i1
1.6
1.4

0.3
0.1

0.0
0.0
14
1.
1.1
3.6
64,4
8.2
1.0
5.1
5.3

1.9
1.7
0.6
0.2

0.2
g.0

0.0
0.1
14

1.1

Ll

1.8
.1
§1.4
46.9
19.7

0.5

[ WP=— I RS 1
[— PR - R — -

0.0
0.1
¢.4
5.4
2.6
LHY
0.2
26.9
20.2

e I I e B ]
— X GO OO Om

L 2 O

12.3
23.3
1N
1.5 -

s
Ean

[N — R — N I I
£ C3 e e ) WD e

115.4
5.1
24

g

1.0
178.8
115.2
166. 5
113.6
§92.1
A
188.6
98.9
.1
28,1

149,0
145.0
8.0
8.9
146.0
1l
661.3
£19.9
el
149.§

§8.

3.4

558.0
Hi
§58.0
§50.1
§56.1
§1.8
1.8
302.3
168.1

.3

3

0.8

H.1
10.5
114

8.9 113 il

32.0
392.0
390.6
38,6
363,
%9.2
293.3
192.6
1008

2.4

2.3

456.0
{56.0
55,1
52,6
.5
1.1
KkEN
228
141

4.0

.2

140
258.0
15,0
23,8
204
inl
162.7
38.4
{3,
15.2
5.4
5

157.0
N0
356.9
3855
N
90,3
2225
1L}
81,1
i0.2
20.5
11.0

164.0
164.0
163.3
163.1
181.7
KL
9%.5
§6.7
39.8
18.5
9.9
e

90.0
90.0
9.9
§3.2
86.2
1.9
1.6
.2
10.7

5.4

L4

14



- 36 -

Table 32 . Biomass estimates ("000 t)of A. plaice, by stratum and depth zone, from Canadian
fall surveys in Div. 3N in 1990 - 1992.

Depth Stratum 1990 . 1991 1992
<30 375 1.0 3.5 -
376 1.9 1.3 0.6
Total 2.9 4.8 0.6
31-50 . 360 . 2.9 7.0 11.6
361 0.9 3.4 1.1
362 59 : 10.3 4.3
373 4.2 8.0 0.5
374 1.4 3.3 -
383 0.7 0.3 -
Total 16.0 323 17.5
51-100 ' 359 2.8 0.8 5.1
: 377 0.2 - ' 0.9
382 2.2 1.0 2.6
Total 5.2 1.8 8.6
101-150 358 0.1 0.4 0.6
' 378 0.5 0.4 0.4
381 . - 0.2 -
Total 0.6 1.0 : 1.0
151-200 357 0.4 + +
- 379 - + - o+
- 380 - + -
Total 0.4 | + +
201-300 723 - - o+ -
725 - | - 0.1
27 . - - -
Total - + 0.1
301-400 724 - + -
: 726 .- - -
728 - - -
Total . - +. -

. Grand Total | 25.1 399 27.8

~J

N
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Table 33 . Biomass estimates ("000 t) of A. plaice, by stratum and depth zone, from
Canadian fall surveys in Div. 3@ in 1990 - 1992. :

1 v

1990

Depth Stratum 1991 1992
31-50 330 - 11.0 1.7 7.0
331 0.9 1.4 1.0
338 4.9 2.6 2.8
340 1.6 . 19.8 . 5.0
351 11.1 5.3 1.5
352 4.2 - 54 5.5
353 1.3 2.0 3.4
Total 35.0 44.2 26.2
51-100 329 :13.8 - 3.4 1.6
332 23" 0.5 1.0
337 1.9 1.7 0.7
339 - 2.7 3.1 1.2
354 _ 39 - 0.9 1.0
Total 24.6 9.6 5.5
101-150 333 + + +
336 + 0.1 +
355 - 0.2 +
Total + 0.3 +
151-200 334 + 0.0 +
335 + + +
356 - + +
Total + + +
201-300 717 0.0 - -
719 0.0 0.0 -
721 - + -
Total 0.0 + -
301-400 718 - - -
720 - - -
722 - 0.0 -
Total - 0.0 -
Grand Total 59.6 54.1 31.7
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TABLE 34 ABUNDARCE (KILLIODS) OF A.PLAICE FRON PALL SURVEYS IN 30, 0 ARD JLHO FROM 1930-92.

1
ME 1990 1991 1982
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60 66 102 41

3
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e od 0.0 0.0
Po0s 0T o0
PLOLE ot
LI N N
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T 1163 116 185
§ 1 166 10.8 113
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01 82 47T &b
1 5 & 24
1 LT L0 LS
KON N B P R Y
U N NI B
L2 I T B O B N
6 1 LI 0.6 0.4
M1 ne 02 0
141 9.8 1005 T4
9t 100 L
199 1068 T
41 96.5 103.6 717
#1992 667
8+ 1 1.4 850 60.7
1653 6T 4
81 830 50.1 30.6
$¢ 1 36,4 393 19.3
1041 260 259 11§
1+ 1 168 162 6.9
12¢ ) 1.8 08 L3

N
AGE | 1090 1981 1992
R
N A S S
A N I
13 86 N
ORI VI [ B L 8
(O P I TN T 1
§ t 850 862 558
T 8.8 6LE 5.8
1 1.9 W 3.0
%1 6LE 3.7 188
101 27 HY 114
I 158 g §d
TR M O 15 S N
B &7 61 20
U U N B B
B8 L
1 2% L8 0.6
mir 08 0% 04
141 §22.8 3N 2501
1 522 LG 9.8
LRSS 3TLT 8
1 §09.1 365.1 2.0
04660 348 2242
1 3934 290.2 196.9
Te 1 308.3 210.0 411
B+ 1 2105 M85 8.5
1LY 1039 83
10+ 1 1.9 651 2.9
I+ 8.2 w3 154
L1 P At
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Table 35. Age At 50% maturity for female and aale A,plaice in Div. 3L, 3N and 30.

A:q DIVISION AND SEX BY YEAR

3L IN 30
YEAR - | pFEMALE MALE FEMALE | MALE FEMALE | MALE
1971 10.61 6.15 8.98 4.98 -- --
1972 10.93 5,90 8.95 5.27 - —
1973 9,81 5.53 9.34 5.04 9.39 5.43
1974 11.09 5.67 9.56 4.82 - —
1975 11.61 6.88 8.51 5.03 10.02 5.30
1976 10.99 6.46 9.89 4.70 11.20 6.23
1977 11.17 6.35 9.23 4.57 '7.93 4.72
1978 10.15 5.51 11.23 5.94 10.88 7.25
1979 10.00 6.10 | 10.78 5.95 10.45 5.21
1980 10.73 6.54 9.68 5.72 11.13 6.63
1981 9.85 6.25 9.46 6.00 10.70 6.12
1982 10.42 6.70 10,01 5,28 10,30 5,12
1984 8.50 5.06 9.14 5.42 8.80 5.43
1985 8.40 4.86 9,04 5.03 9.49 5.37
1986 8.43 5.01 9.02 4.98 8.83 5,06
1987 7.99 5.62 8.91 5.26 8.07 5.37
1988 7.78 3.76 B8.45 5.20 9.30 5.97
1989 7.92 3.98 7.85 3.64 8.98 5,76
1990 7.74 4.47 8.00 4.94 9.02 5.74
1991 8.71 4.73 8.30 2.907 8.89 5.46
1992 7.95 4.03 8.47 5.08 8.98 5,40

“Table 36. Age at 50X maturity for female and male A.plaice in Div. 3LNO.

A, BY YEAR AND SEX DIVISIONS COMBINED

YEAR FEMALES MALES
1973 9.56. 5.40
1975 11.26 6.08
1976 10.96 5.98
1977 10.98 5.50
1978 10.39 5.76
1979 10.12 5.86
1980 10.71 ., 6.41
1981 9.98 6.12
1982 10.36 6.11
1984 8.70 5.28
1985 8.66 4.99
1986 8.53 5,03
1987 8.08 5.50
1988 8.01 4-.50
1989 8.09 4.05
1990 8.12 4.90
1991 8.71 4.63
1992 8.49 4.93
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Table 37. Results of sequential population analysis on A.plaice in Div., 3LNO from
1975-92 using the Adaptive framework. ' ’

1130 ANERICAR PLAICE
APPROXINATE STATISTICS ASSUNIRG LINEARITY WEAR SOLUTION

CRPHOCORALITY OFRSER.........
NBAB SQUARE RESIDUALS .......

'
i

0.001382
0.196431

MBMETIR ACE  ESTIATD  STD. BRR,  T-$TAT

HUNBERS

§
10
11
1
11
i

[NDRE 1. BVHAY

§

b

!

i

§

10

1l
1t
1
14

1375

2102
56187 .
16240
19497
1415
42
40
351
1358
866

13283
18521
13883
9
3979
ALY
1485
161
m

186 -

2.67874 3.06E75
58684 6,568
1,2087 L3E
LR LR
2,217 1,508

2. HE7) 33

2.03873 5.2
240873 1.ET87Y
15187 2,818
1.487 LI

1976 1917 1978

L.
.00
3.4
3,628
3.108
3,576
J.408

! 3-379

3,619
£.81

8.1

§.932
9.012
tRY)
9,061
9.0
§.63
§.952
§.521
8,748

§/08/93 23:08

0,456
0.330
0,244
0.11%
0.2
0.280
0,293
0.296
0,215
0.208

0,115
112
0.111
0.1
8110 -
0110
a1
0111
0.1
0114

L0G RESIOUALS FRON RWNAT

1978 - 1980

1981 1982

1984 1985 1986 1987 1988

i

|
70,958
bT0.858
| "0.602
70,194
{0,238
[ 0.0
10,39
i0.189
I

§
§
!
§
g
0
1
!
i
L1018

— . . e

0,915 0,138 0.370
0,731 70,034 0,041
0.4 0,088 C0.11
¢.008 "0.072 "0.228
0.562 €.434 70,079
0.907 0.47% 70.284
0.883 0,584 0.106
0.815 0.417 9.011
0.287 0.182 0.109

1005 0,831 0,314 QLTS 0,389 0,099 0.09% 70,629

0.191 0.147 0.00% °0.52
0.097 0.182 0.113 "0.%1%
0,065 0.392 0.851 70,0%%
0040 0,180 0.841 0.7
0,069 0.058 0,308 0.537
“0.058 70,241 0.038 0.506
“0.273 70,368 T0.341 0.0
0,511 70424 70,591 0,108
“0.201 "0.628 0,794 9.990

“1,264 70,336 T0.261 6.3%4 0.403
“0.637 "0.331 0,084 0.661 0.741
0,272 70,072 0,208 0,623 0.7
03 220 C0.183 0.331 0.0
0,082 0,387 0,332 CD.0B3 0237
0,190 70,373 0,487 0,292 0.166
“0.361 70,287 "0.630 0,436 "0.09¢
0.278 70,375 0,338 0,138 0.61h
“0.378 70,297 0,069 0.106 0.086
0,215 70,083 70,276 0.330 0,48

SUN OF B¥ RXSIDOALY : 6.2383172058°7 KEAW RBSIDUAL 3.65959335?'9

10/ 6/93

1983 {990 1991 1982

0.515 0,764 Q.47 0.008
0,869 0.432 0.178 “0.402
0.756 0,411 0.017 "0.04
0.506 0,269 70,241 "0.521
0,303 0.345 "0.092 70550
“0:149 0.339 "9.022 "0.6M
“0.062 0,203 0.288 "0.36%
0.059 0,327 0.262 "0.409
0.12¢ 0.484 0,207 "0.264
0.103 6.392 034 0.
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JLB0 AMBRICAN PLAin

Po19Ts 1976 19077

9439651

1978 1979 1980 1981

§92010 30136 198268 TIINY

FISHING NORTALITY

1982 1981 1984 1985

198 1987

1988

1389 1990 1391

10/ §/93

| 0.003 0.003 0.005
1 0.015 0.018 0.03)
t 0,042 0,084 0,051
| 6,087 0,152 0.0%4
$ 10,145 0,219 0,181
10 10,223 0.293 0.224
101 9.217 0,387 0,248
18 10,392 0.435 0.3%0
13 10,473 0,469 0,368
14 10,623 0.539 0,447
15 1 0.663 0.785 0.563
16 10,700 0.616 0.461
17 1 0,496 0.501,0,387

§
§
!
8

0.008 0.G6T 0.002 D0.%01
0.025 0,042 0.020 0.004
0.058 0,104 0.079 0.019
0.080 0.161 0.133 0.0%2
0,140 0,158 9,175 0,115
0.228 9.199 0.221 0.209
0.319 0,221 0,278 0.340
0,46 0,191 0.326 0,532
0.579 0,208 0.2%4 0.706
0,710 0,207 0.26% 0.983
1,138 0.214 0.283 1,229
0.934 0.327 0.286 1.276
0.578 0,201 0.29¢ 0.740

0.000 0,001 6.000 .00 0.052
0.002 0.008 0.003 0.007
0,016 9.030 0.01% 0.025
0.052 0.065 ¢.041 £.070
0,129 0.120 ©.086 ¢.180
0.277 0,156 0.206 0.350
0,439 0,289 0.423 0.522 0,623
0.751 8.472 0,595 0.619
0.852 0.567 0.688 (.608
0,938 0.719 0,715 0,633
1,312 0.794 0,831 0,985
1,033 0.962 0.675 0.827
0.847 0.586 0.666 0.520

0,108
0,154
0.182
0.233
0,115

0.076

0.1
0.368
¢.550

0.710
0,774
0.804
118
1,342
0.769

0.512
1.120
1,086
1,436
2.2%6
1.033

0.031 0.G642 0.215 0,179 0.094 0.006
0.087 0.235 0,195 0.214
0.17 0,098 0.234 0,135.0:312
0.291 0,184 8,455
0.510 0.464 0,548
0.651 0,585 0,734
0.610 0.636 0.785 0,875 0.%40
0.874 0,993 0.%3
0.672 0.877 0.622
0.649 0.787 0.456
LLI15 0,677 0.478
1,931 D.456 0.5%
0,732 0.886 0.671

D.155
0.2%
0.4

0,78
¢.70§
0.769
L2
s
0.753

¢.020
1,064
0,214
0,316
0.im
0. 404
XY
¢.634
1,068
0.723
§.12]
t. 13

1992

,/
/U -
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Table 37, Cont.

POPULATIOK HUMBERS (000S) 10/ 8793
| 1975 1976 1977 1978 1973 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992
S 203876 279436 233497 21061 200071 190090 171898 173356 156541 46454 128111 96418 80838 TTE06 AT 101923 75234 29050
61 0626 239806 228006 190290 177123 162031 158395 140899 141907 128087 (19863 104621 TASS2 4160 60S07 4BOZY 69154 86075
TL 193349 185389 192801 180603 151754 139089 130621 {26725 114828 115287 104485 97422 TRETI  S63H4 49623 39412 32361 461N
B 1 124515 1SITB 144329 149941 139850 112002 105252 104509 103112 91251 93017 83408 68401 5980 42130 30284 26207 193%%
90 TEE2 93409 106735 107383 Q1335 97291 B0318 G143  AISS0  7BST  M1MM4 TIO4D 56051  4GL45 39235 25808 20629 L4651
1001 43739 §3T24 6Ld60  TSE20  765ET 79255 668AT GOS0  §8%i2  §9AI9  SEBET 48038 46065 32271 28621 19309 13288 9781
101 2603 28658 32822 40224 4043 51339 52029 44424 36356 41260 IMATA 33046 27595 21754 17078 12225 7067 4918
18+ 16141 16160 15933 20973 23940 J2IIT  31BI9 . 30323 22074 22081 22120 19173 14902 1214 W31 63TT 41T IS0
131 11108 8933 BS66 0107 10997 IGI8S 18976 15309 IETIT 11271 996 9756 6309  RRTY 4684 3223 I8N MO
W 6236 B6EE  d8TE 486 4220 TII6 98T TETL 5348 5441 4639 H44L 2606 2382 2379 1917 1098 BS@
18 ¢ 3330 2738 2549 2397 1961 2808 4590 3025 488 134 217y 2017 1283 855 sp4 10I7  t8 EMO
0 16M 104 1023 1182 631 1296 I7IE 1100 66T %10 6L &66 30 331 188 243 421 M}
i 1330 881 621 LY 189 m f21 392 20 209 319 4] 58 " 2 22 126 191
1032040 1680939 101931 655568 572220 4R7170 ITETOY 327938 289791 255907 135345
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Table 38. Results of sequential population analysis on A.plaice in Div. 3LNO‘from

1984-92 using the Laurec/Shepherd method.

3180 plaice

Y data fron file BLAICERV.DAT

Dieaggregated Qs
Log transforsation
Mo trend in Q {nean used)

Terainal Fs estiasted esing Laurec-Shepherd
Tuning converged after 4§ itera;ions

Total of the sbsolute F residuals for all ages in the
last year, between iterations 7and 8= 000

Regression weights :
, 1,000, 1.000, 1,000, 1,000, 1.000, 1.006, 1.000, 1.000, 1.600

Oldest age ¥ = 1.00%average of I younger agee.

Fishing mortalities
Age, 1984, 1085, 1986, 1987, 1088, 1989, 1990, 1991, 10%2

5, .000, .003, .04, .03%, .081, .18, 348, 210, 008
§, .003, .007, .l11, .O7%, .06%, .282, 278, .§%4, .09
7, 015, .026, .1%6, .121, .103, .46, .1%6, 507, .18
§, .0az, 071, 184, 197, .180, .305, .228, .661,. 429
9, (087, .183, .37, O, B84, (B3L, 484, TE2, .BE6
10, .207, .54, 382, .§6%, .46, 663, .736, .8%%, .M
i1, A%, 525, 630, .62%, .82, 812, %26, L.107, 518
12, 599, .622, .812, M5, .20, .O1B, 1.0T4, 1.079, .68%
13, 696, .614, 1,118, 79T, .73, .73§, %48, .75¢, 508
14, 726, 643, 1.076, .807, .175, 706, %63, .86, 1.891
15, 886, 1,012, 1.567, 1,162, 1,411, 1,130, 802, .T31, LM
16, .79%, 966, 2.510, 1.648, 2,468, 1.817, 472, .43, 1.2
i, 801, .87, 1,718, 1.208, 1,881, L.219, .T46, .T2€, 1,795

log catchability residuals
Pleet : revnos

Age , 1984, 1985, 1986, 1987, 1388, 1989, 19%0, 1991, 1332
5, -1.60, -.66, -.58, .18, .24, .44, 108, .90, .00

6,-1.08, -.17, -8, .M, 42, .62, 3%, .61, .00
T, -89, -48, -2, .2, LM, 4% L2, 01 LW
b, -3, -8, -3, .18, .16, 38, 3%, -0, 00
I, -03, -40, -8, -0, .22, I8, 4, 16, .00

0, -0, -28, -3, -5, =01, .00, .§, ., .00
1, -2, -.09, -6, -3, .01, .10, ., .%, .M
1, -23, -33, 0%, -5, 06, 13, 4, 4, 00
13, -.46, -7, -39, .02, .0, 3, 5L, L%, .00
W, -4, =21, -5 L, 21, 0E, 3T, 38, 00
15, -31, =33, =38, .00, 41 4, -0, 0, 00
15, -5, -.60, -2, .2, .7, B4, M, -62, .00
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i‘ T;ble 38. Cont. _ - - 43 -
j

SUNMARY STATIBTICS POR AGE 5
Pleet , Pred. , SB{q},Parfial,Basised,- SLOPE , 8 (ITRCPY, SE
N RN A -y Slope, - ,Iatrept
1, -7.88 , 879, ,0004 , .0080, .244Re00, .6008-0F, -T7.877, .278
Fbar SIGMA(int.)  SIGNAfext.)  SIGNA{overall) Variance ratio
008 A1 0.900 A1 0,000

SUMMARY STATISPICS ROB AGE 6
Pleet , Pred, , SE{q),Partial Raized, QLOPE , §E ,[NTRCPT, 5B
oL y P B v Slope s Inteept
1, -6.98 , 646, 0000 , 0491, .170E+00, .546E-01, -6.983, .204
Fhat SIGMA(int.]  SICNA{ext.}  SIGNA{overall) Variaace ratio
49 516 0,000 N1 0.00¢

SUNKARY STATISRICS ROR AGE 7
Pleet , Pred. , SE(q),Partial,Bained, SLOPE , S ,INMRCPY, SI
R , F ,F , ) Siope , Intecpt
1, -6.30 , .12, .0018 , (1991, .9248-01, .409E-01, -6.300, .130
Fhar SIGHA{int.)  SIGHA{ext.)  S1GNA{overall) Variaace ratio
L184 A8 0.000 412 0.000

SUMNARY STATISTICS FQR 4GE 8
Pleet , Pred. , SE(q),Partial,Raiged, SLOPE , SE ,[BTRCET, SE
R , BB ' Slope , -, lnbrept
1, -6.08 , .287, .0023 , .4293, .60SE-0f, . 314E-01, -6.080, .09
Fhar J1gMA{int.]  SIGMA{ext.)  SIGNA{overall) TVariance ratio
Al 287 0.000 i 0.000

SUMKARY STATISTICS FOR AGE 9§ !
Pieet , Pred, , SB{q),Partial,Baised, SLOBE , S , [NTRCPY, S
. , B, F G Slope , ,[nfrept

1, -6.03 , .81, .0024, 5864, .G6SE-01, .280E-01, -6.833, 091

Fhar SiGMA{int.)  SIGNA(ext.)  SIGNA{overall] Variance ratio
386 Q87 0.000 87 0.000

SUNMARY STATISTICS FOR AGE 10
Plest , Pred. , SB(q),Partial,Raised, SLOPE , ST ,INTRCPT, SB
y 4 y By B +  Slope , Intrept
1, -6.20 , 268, .0020 , .4739, .560E-01, .279E-01, -5.203, .08%
Rhar SIGNA(int.]  SIGMA{ext.)  SIGNA{overall) Variance ratio
AT . 268 0.000 {3 0.000
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. - SUMHARY STATISTICS POR AGE it
Fleet , Pred. , SElq),Partial,Raised, SLOPE , 38 ,INTRCPY, SB
S S s P, F , Siope | yintrept
1, 6,35 , .43, 0018 , .5186, .8%6E-01, .326E-01, -6.3t5, .10
Phar SIGMA(iat.)  SIGMA[ext.)  SIGRA(overall) Variance ratio
S8 1Y) 0.000 Jd] f.000

5 SUNMARY STATISTICS FOR AGE 12
Fleet , Pred. , SBlq),Partizl,Baised, SLEFE , SE  ,[NPRCET, 8B
R , B, P, , Slope , ydateept
1, -6.0¢ , 304, .0023 , 6854, .B28E-01, . 247E-01, -6.087, .036
Foar SIGRA(int,}  SIGNA(ext.)  SIfMA{overall) WVariance ratio
685 M 8,000 o 0.000

SUMNARY STATISTICS FOE AGE 13
Pleet , Pred. , SE(q),Partial,Baised, SLOPE ,  8F ,1NTRCPT, 8%
v 0 , B B ) Slope , ) lnteept
1, -5.92 , .32, .0027 , 9002, .9028-01, .2B63-01, -§.%21, .103
Fhar SIGMA{int.)  SIGMA(ext.}  SIGMA{overall) TVariance ratio
908 28 0,000 326 0.000

SUMNARY STATISTICS POR AGE 14
Fleet , Pred. , 9E(q},Partial,Baised, SLOPE , §E , IRTRCPT, 5B
vy 1 y P, B, ' 8lape , Jdatrept
1, <5010, 4T, 0033 ,1.8908, .B80B-1, ,3i0R-01, -5.708, .110
Fhar SIGMA(int.}  SIGMA{ext.)  SIGNA[overall) Variance ratio
1.891 M 0.900 A £.000

SUNMARY STATISTICS ROR AGE 15 ‘
Rleet , Pred, , SE{q),Partial,Raised, SLOPE , S8  ,INTRCPT, SE
PR , B, F y §lope , +Inteept
1, =510, 31, 0060 ,1.2438,  SS0R-01, . 350E-01, -5.114, (48
Fbar STGNA(int.}  SiGMA{ext.)  SISMA{overall] FVariance ratio
124 A1 0,000 Sl 0.000

SUMNARY STATISTICS FOR AGE 16
Fleet , Pred. , SE(q),Partial,Raised, SLOPE , B ,INTRCPY, 38
Y S + B, F " Slope yIatrept
1, =64, 8571, 0118 ,2.2504,  (BASE-01, (THEE-01, -4.436, .80
Fhar SIGHA(int.)  SIGMA{ext.)  SIGNA(overall) TVariance ratio
2,250 A1 - 0.000 R1) 0.000
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Table 38. Cont.

Run title : J3LHA plaice

At 9/06/1993 23:84

!EAE.

Ac3
5
by
£
4
2
10,
i,
12,
13,
1,
15,
18,
1,
BBAR 7-15,

1%4R,

AGE

13,

H
TOTAL,

Traditional vpe Terwinal Fs estimated ﬁsipg Laurep-Shepherd

Fishing wortality (P} at ﬁge

1984,

0004,
0038,
L0148,
J4l6,
0873,
20,
A28,
5985,
6363,
258,
§864,
1919,
8013,
083,

1985, 1986,
L0026, 0837,
00, L1112,
257, L1563,
0706, L1843,
1830, L2367,
541, L3816,
5248, L6304,
6218, 9118,

6135, 11182,
6491, 1,0763,
10118, 1.5672,
9660, 2.5099,
756, 11178,
AS05, 6958,

Stock aumber at age (start

1984,

143398,
128781,
113298,
89558,
62,
50485,
10715,
2T,
11030,
8314,
2015,
B,
184,
589593,

1985,

1985,

124391,
117524,
102631,
91392,
10330,
57836,
38919,
21178,
0185,
1501,
2105,
580,
294,
842034,

32896,
101580,
35509,
31884,
59728,
17550,
33265,
1885,
9573,
{331,
1926,
621,
211,
556349,

- 45

1987, 1308, 1389, 1994, 1991, 1982, FBAR 90-92

DI85, 0510, L2844, 3407, 208, L0080, (1889,

A5, 0854, 2817, 20M8,  RRAG, L0481, 2838,

208, 1031, . M60, 1756, (5066, 1991, 2937,

J904, (1603, L308%, .227H, L6605, L4293, A382,

TG, 284, L5308, a8, LTS24, L5864, B111,

585, 4463, L6693, LTG0, L8919, .4M3Y, 1008,

4247, L6521, L0118, 9287, 1.1073, 5186, B503,

JHT,B201, 9176, 1.0737, 10791, L6854, 9460,

ST, JTIEL, 38R, 9883, LTEG4, L9092, 8826,

A069, 7783, JT086, L9681, L58E0, 1.8906, 11472,
L1616, 1.4108, 1.1297, .BGL6, 7312, 1.2438, 3283,
16464, 2.4684, 1.B170, 4717, 8431, 2.2504, 1.1884,
1.2080, 15515, L2174, . m462, 7200, 1.7948, 1.0870,

(4962, (5986,  .6838, ,T0%e, .7RB0, .7MOY%,

of year) Nuaberst10%¢-]

1987, 1988, 1399, 1990, 1881, 1392, 1983,  GNST 84-89
TOTEY, 64483, . 56538, 56386, 5436, 20438, 0, 86808,
12079, 55911, SO14%, 34831, 32873, 23518, 16600, 81976,
415, 94556, 42877, 0669, 21599, 15786, 18332, 16040,
66883, 53992, 40290, 24837, 21067, 10855, 10893, 67844,
55765, 44083, 376S6, 24312, 16192, 8910, 679, 87381,
45085, 31412, 27702, 18133, 12l40, 6247, 4054, 13080,
26804, 21039, 16460, L1614, TIIZ,  40M, 3184, 28084,
14499, 11750, B399, 5984, 3768, 1924, 1986, 15466,

G202, 8637, 4207, 2M3, 16N, 1049, Y, T,

0562, 24, B213, 1688, BT, 47, 346, 0,

1210, 936, 80, 885, M7, 409, 80, 1419,

3%, M0, 187, 2, 12, 204, 9, 412,
i, 52, i, 25, 113, 118, 18, %0,
436602, 347394, 288205, 212819, 153422, 99T, 61764,

ANST 84-89

92106,
T,
§0548,
10667,
59263,
Hrio,
L3544,
16270,
i,
34,
1§12,
430,
13,
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Table 38. Cont.

Stock bioaass at age [start of pear) Tonnes
TEAR, 1984, 1985, 1986, 1387, 1988, 1589,  19%0, 1991, 1992,

AGE

§, . 38771, 26373, 11333, 16274, 109ST, 5710, @402, 08T, 72l
6, 39499, 30666, 19707, 21119, 14200, 93T, 8568, 100%9, 6679,
1, 13280, 44131, 26456, 20617, 18713, 11191, 10961, 9028,  58AT,
B, (1194, 43228, 33659, 29362, 24080, 15633, 11082, 10175, Mt
g, {2516, 18611, 38210, 2776, 21981, (8376, 13469, B4, 4883,
10, j0007, 7922, (31938, 29811, LBB7S, 16BA3, 12765, 9567, 4573,
B, O M6628, 3190, 28B4, 22896, 18331, 13267, 10603,  TME, 384,
12, 1526, 23096, 18647, 15993, 12M49, 9611,  Tall, 5626, 1218,
13, (2442, 14403, 12406, 8652,  TTLT, 6126, 4780, 303, 1561,

14, T4, B3, RN, W44, 074, 3984, 1303, 1983, 1164,
13, 006, 4330, %76, 268, 2083, 1988, 1873, 11, 869,
16, 2060, 1976, 1879, 971,  o%6, G689, 648, 84, B1L,
11, S, 975, G421, 1Y, B, 85, 64, 34,

T0TALBIO, 310046, 315667, 231823, 200082, 152231, 112709, 93442, V395, 41183,

/
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100 T
—Canada + Total & TAC

5
®
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i JL I S Sy A R R N S0 0 W

80 s2 B4 68 88 O 72 4. 76 78 60 B2 B+ B8 BO 90 62 ™ !

Year
Fig. 1. Catchea and TAC's of American plaice in Div. 3LNO.

2
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Fig. 2 Standardized CPUE with approximate 85% confidence
intervais for American plaice from 19568-1892.
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Year

Fig. 3 Standardized CPUE with approximate 95% confidence
intervals for American piaice in Div. SLNO from 1981-1992,

1.8
—Div. 3L = Div, 3N +Div. 30

BLIBLIL I L e A A B St A N S B
70 72 74 76 78 80 82 84 86 88 90 @@

Yeoar

8—!
2]

Fig. 4. Standardized CPUE, by Division, for A.plaice from 1956-92,
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Fig. 5 = Grand Banks, NAFO Div. 3LNO, showing the Canadiah 200 mile 1imit in
relation to the Nose an& Tail of the Bank as well as the

stratification scheme used in Canadian groundfish surveys.



- 50 -
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Fig. 6. Biomass indices of A.plaice from spring surveys

in Divisions 3L, 3N,
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"Fig. 7. Abundance of A.plaice from spring RV surveys
conducted by Canada In Dlv. 3LNO
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Fig. 8 Abundance estimates of A plaice (with 95% C.1.) from
Canadian spring surveys in Div.3L.
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Fig.9 Abundance eetimates of A plaice (with 95% C.1.) from
Canadian spring survays in Div.3N,
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Fig 10 Abundance estimates of A.plaice (with 85% C.i.) from
Canadian apring surveys in Div.30.
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Fig. 11. Blomass ct A.plaice from RV surveys in
Div. 2J and 3K and Subdiv 3Ps,
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Fig. 12. Abundance and biormass estimates of A.plaice
from fali RV surveys In Div. 3L.
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Fig. 13. Abyndance of A. plalce from surveya conducted
at various times in Div. 3L.
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spring and fali in Div, 3L, 3N, and 30 from 1990-1992.
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46°

Fig.15 Distribution of American plaice catches (Kg. per standard tow) from 1978-1981 Canadian spring surveys
to Div. 3LNO showing 200m (light dotted) and 400m (dark dotted) depth contours. Dashed line represents division
between the Canadian economic zone and the NAFO Regulatory area. '
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Fig. 16 Distribution of American plaice catches (Kg. per standard tow)‘from 1982-1986 Canadian spring sﬁrveys
to Div. 3LNO showing 200m (light dotted) and 400m (dark dotted) depth contours. Dashed line represents division
between the Canadian economic zone and the NAFO Regulatory area.
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to Div. 3LNO showing 200m (light dotted) and 400m (dark dotted) depth contours. Dashed line represents division

Fig.17 Distribution of American plaice catches (Kg. per standard tow) from 1987-1990 Canadian spring surveys
between the Canadian economic zone and the NAFO Regulatory area.
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Fig.18 Distribution of American plaice catches (Kg. per standard tow) from 1991-1992 Canadian sbring surveys
to Div. 3LNO showing 200m (light dotted) and 400m (dark dotted) depth contours. Dashed line represents division
between the Canadian economic zone and the NAFO Regulatory area.
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Fig. 19. Age at 50% maturity of female A. plaice in Div., 3L
and 3LNO.

» 3N, 30,
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Fig. 20. Age at 50% maturity of male A.plaice in Div. 3L, 3N, 30,

and 3LNO.
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