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Abstract

Catches from this stock were generally in the range of 40,000 to 50,000 t per year throughout the 1970's
and 1980’ s, before declining to low levelsinthe early 1990’s. There has been no directed fishing on this stock since
1993. The TAC'sin 1995-2003 have been set at 0. The catch from 1999 to 2001 increased from 2600 t to 5700 t.
Catch in 2002 was 4800 t. Catch in all three years was mainly taken in the NAFO regulatory area (NRA). The
Canadian spring surveys show a large decline in abundance and biomass from the mid to late 1980's to the mid
1990’ s with the average biomass index of the last 3 years (expressed as mean weight per tow) beng only 22% of
that of the mid 1980's. The fall survey has also shown large declines and the biomass index is only 32 % of that of
1990. There may be a slight i ncrease in both surveys since the mid 1990's. Mortality on younger (less than 5) ages
has remained high throughout the time series. For older ages mortality declined after the mid 1990's but hasincreased on
most ages over 6 in both surveys. The survey indicates no good year-classes snce the mid-1980s. The VPA anal yses
showed that population abundance and biomass declined fairly steadily from the mid 1970's. Biomass has been
relatively stable over the last number of years. F since 1995 has increased fairly steadily from 1995 to 2000.
Average F on ages 11-14 in 2002 was 0.17, lower than in 2001, consistent with the declinein catch. SSB remains at
avery low level at just over 20000t. Thisisonly 10% of the level inthe mid 1960's and 16% of the level inthe
mid-1980s. Recruitment has been steadily declining since the 1986 year-class and there have been no good year
classes since then. No good recruitment is seen below an SSB of 50 000 t, the By, for this stock. Projections
indicate that the stock will experience 5 times greater growth over the next 5 years at F=0 compared to current levels
of F. However, even at F=0 the stock will not reach B, within 5 years.

TAC regulation

This stock has been under TAC regul ation since 1973 when a TAC of 60,000 t was established. From 1973-87,
the TAC varied from 47,000t to 60,000 t (Table 1) but was lowered to 33,585t in 1988. Further reductions followed,
bringing the TAC to 10,500 t in 1993. In 1994, a TAC of 4,800 t was implemented, but the Fisheries Commisson of
NAFO stated that no directed fisheries were to take place on this stock. The TAC has been set at 0 since then.

Catch trends

Catches increased from about 20,000 t in the early 1960s to a peak of 94,000t in 1967, were relatively stable
around 45,000-50,000t in 1973-82, then declined to 39,000 tin 1984-85 (Table 1, Fg. 1). Catchesincreased to 65,000 t
in 1986 and then dedined rapidly thereafter, to about 7,400 tin 1994. The catch dedined following the moratoriumin
1995, but then steadily increased until 2001 when it was over 5,700 t. Catch decreased somewhat in 2002 to 4,870 t.
Most of these catches occurred as by catch in the skate and Greenland halibut fisheries in the NRA. In 2002, the
Canadian catch totad led about 1,380 t, most of whichwas taken as by catch in the yellowtail flounder fishery.



From 1977 to 1982, the catch was taken almost exclusively by Canadian vessd's, but the catch by other nations
increased rapidly from less than 2,000t in 1981-82 to over 30,000t in 1986 as new fisheries were developed in the
Regulatory Area (Tables1 and 2). Condderable doubts have arisen about some nominal catches in the 1985 to 1994
period, 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
Scientific Council to be reliable. Thereis dso some uncertanty 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
composition. Aswell, estimates of discards are not available, and are believed to be substantial during some periods.

Canadian research vessd surveys

Spring

Stratified-random surveys have been carried out on the Grand Bank by Canadian research vessels in the spring
(April to June period) of each year from 1971 to 2002, with the exception of 1983. The stratification scheme used is
shownin Figure 2. The data can be split into 3 time periods, based on the trawl used in each period: 1971-82 was Yankee
36, 1983-95 was Engel 145, and 1996-2002 was Campelen 1800 (see McCalum and Wal sh (1996) for a description of
the various trawls). Converdonsexist for the first to second series (Gavaris and Brodie 1984), and from the second to the
third (Morgan et d. 1998). However, data from the first series have not been converted to be comparabl e with the third
series. Thus comparable data exist for 1971-95, and for 1984 to 2002. A full comparison between the Engel and
Campelen data seriesis givenin Brodie et d. (1998).

Biomass estimates for each Divison by stratum and depth for 1996 to 2002 are given in Tables 3-5. In the
spring survey in 2002 the biomass estimates for 3L, 3N and 30 were 17 000, 52 000 and 59 000 t respectively. From
1996 to 1998 the estimate for Div. 3N biomass was approximately half of the estimate for Div. 30 while from 1999 to
2002 the estimates in the two divisons are similar. Biomass in Div. 3LNO combined has increased somewhat since
1996 but isonly 22% of that of the mid 1980's(Fg. 3).

In Figure 4 and 5 the biomass index is shown as mean weight per tow. In Figure 4 the index is presented by
divisionand in Figure 5 for Div. 3LNO combined. Overdl the combined index shows the same trend as the swept area
estimate of biomass with a large decline followed by a dight increase snce 1996. As with the swept area estimate the
average mean weight per tow inthe last 3 yearsis 22% of the average of the mid 1980’s. The decrease in mean weight
per tow has been greatest in Div. 3L (Fig. 4).

Figure 6 shows the abundance for Div. 3LNO combined from 1985 to 2002. The tota abundance has fluctuated
since 1996 with perhaps a dight increase over the period. Mean number per tow for Div. 3LNO combined shows the
sametrend (Fg. 7). Aswith the biomass estimate, mean number per tow has shown the greatest declinein Div. 3L (Fig.
8).

Tables 6-9 show the abundance at age from the Canadian spring surveys by divison and for Div. 3LNO
combined. The proportion of fish that are ages 0 to 5 are among the highest in the ti me series in 2000-2002, but these
ages are probably ‘ under converted inthe 1985 to 1995 data (Table 9).

American place are distributed throughout the Div. 3LNO area but the largest concentration of fish in each
year since 1996 has been in the southern portion of Div. 30 extending acrass the border into Div. 3N (Fig. 9). The
concentration of fishin the southern area can d o be seenin the low proportion of fish north of 45N (Fig. 10).

Fall

Stratified-random surveys have been conducted in Div. 3L in the fall from 1981 to 2002, usually in October-
November. From 1990 to 2002, fdl surveys were dso caried out in Div. 3NO. Surveys from 1983 to 1994 were done
with the Engel trawl and starting in fall 1995, a Campelen 1800 trawl was used.

Biomass estimates by stratum and depth are given for each Divisonin Tables 10-12. Biomass estimates from
the fall survey in 2002 were 44 000, 157 000 and 44 000 t for Div. 3L, 3N and 30 respectively. The large biomass
estimate in 3N in 2000 is heavily influenced by a single large set in stratum 360. By contrast the large estimate in Div.



3N in 2002 is theresult of abroader distribution of good catches (Table 11). Except for adedinein 2000, biomassin 3L
inthe fall survey has been fairly stable. During 1995 to 1997, Div. 3N constituted on average 40% of the Div. 3NO totd
while from 1999 to 2002 it averaged more than 65% of the Div. 3NO total.

The overdl biomass for Div. 3LNO in the fall has shown a slight increasing trend since 1995 (Fig. 3). The
biomass index remains we | below that of 1990 with the average of the 2000 to 2002 indices representing only 37% of
that of 1990. The biomassindex expressed as mean weight per tow shows the same overdl trend with the average of the
last 3 years being 32% of the levd of 1990 (Fig. 5). Meanweight per tow has shown the largest decline in Div. 3L and
has beenincreasing since 1997 in Div. 3N (Fig. 11).

Figure 6 shows the abundance for Div. 3LNO combined from 1990 to 2002. Abundance showed a substantid
dedine from 1990 to 1998 but has been somewhat higher since 1998. Mean numbers per tow show the same pattern
(Fg. 7). Thelargest declinewasonce againin Div. 3L (Fg. 12).

Tables 13-16 show the abundance by age for 1990 to 2001. Ageing was not available for 2002. Abundance in
Div. 3L dedinedin each year since 1995 to 2000 but increased in 2001. The age composition has been rather stable over
the time period, dthough younger ages have made up a higher proportion of the populationin thelast 2 years (Table 16).

Plots of distribution by weight (Fig. 13) for the fall surveysin 1995 to 2002 show that A. plaice are distributed
throughout the Div. 3LNO area. However the area of highest concentration is southern 3NO, particularly the southern
edge of Div. 30 and on the tail of the bank in 3N.

Comparison of Spring and Fall Surveys

Biomass and abundance from the spring and fall surveys can be seenin Figures 3 and 6. Both surveys have
shown similar trends in biomass and abundance over the 1990 to 2002 period. Both surveys have shown the largest
dedineinDiv. 3L. Distributionisdso similar between the two surveys, with the mgj ority of the fish being distributed in
southern Div. 3NO.

Catch to RV Biomassratio

In 2000 STACHIS recommended that in future catch to survey biomass plots be presented. Therefore, as a
proxy for fishing mortality on this stock, the ratio of catch to biomass from spring RV surveys was examined.
Examination of the catch/biomass ratios from Campel en data from 1985 to 2002 is shown in Fgure 14. The Campelen
ratios were highest in the 1991-94 period (smilar to 1986), and the most recent vad ues (1995-2002) are much lower,
reflecting a period of reduced catches (Table 1). However, catch/biomass ratios have increased substantialy over the
1995 to 2002 period.

Mortality

Estimates of total mortality (Z) from the Campelen or equiva ent, spring and fall survey data were cd culated
for ages 1 to 16 (FHg. 15 and 16). Both surveys indicate an increase in mortaity up to the mid 1990's. Mortdity on
younger (less than 5) ages has remained high throughout the time series. For older ages mortdity dedined after the mid
1990 sbut hasincreased in the last few years on most ages over 6 in both surveys.

Weightsand lengths at age

Mean weights at age were cd culated for male and female American plaice for Div. 3LNO using spring survey
data from 1990 to 2002. Mean lengths at age were cd culated using data from 1985 to 2002. Means were cdculated
accourting for the length stratified sampling design. Thereislittleindication of trend over the time period in either mean
length or meanweight (Fig. 17 and 18).

Maturities

Age and length at 50% maturity were produced from spring RV data. Maturity data were collected during
research vessd surveys from 1960-2002. Stratified random surveys were used where possible (1971-2002). Data



from earlier years came from surveys that were conducted mainly as line transects. The coverage of a stock area
would generally not be as compl ete as the stratified random surveys. For the period of the stratified random surveys,
observed proportion mature at age was cal cul ated according to the method of Morgan and Hoenig (1997) to account
for the length stratified method of sampling. Prior to this, only data from the aged fish was used without weighting
by the length frequencies. This should not have a large impact on the model estimates (Morgan and Hoenig 1997).
Data from 1985-1995 were converted to Campel en equival ents.

Estimates were produced by cohort. For males, As, dedined and then showed an increase, dthough the most
recent two cohorts have shown adecline (Fg. 19). For females, estimates of As, have shown alarge dedine snce the
beginning of the time series. The As, for malesin recent cohortsis about 4 years compared to 6 years at the beginning of
the time series. For femal es the Ag, for recent cohortsis about 8 years compared to 11 years for cohorts at the beginning
of the time series.

Estimates of maturity at length were produced using the data described above and are presented by cohort in
Figure 20. Lg declined for both sexes but recovered in recent cohorts. The current Ls, for males of about 20 cmis
similar to the earliest cohorts estimated. The Lg, of most recent cohorts for females is in the range of 34-36 cm,
somewhat lower than the 38 cm of the earliest cohorts.

Recruitment

A multiplicative model was used to estimate the relative year class strength produced by the spawning stock.
Survey abundance data at ages 3-5 from the Canadian spring and fall (both Engels and Campelen) survey series are
inputs to the analysis. The modd formulationisidenticd to that used in the previous assessment of American plaicein
Div. 3LNO (Morgan et d. MS 2002).

On alog-scale the model can bewritten as follows:

log(lsay) =1+ Yy+ (SAsa + €say s

where:

p =overall mean

S =survey subscript

a = age subscri pt

y = year class subscript

| = Index (Abundancein 000 s)

Y = year dass effect

SA = Survey * Age effect, and

€ =error term.

We assume that asa,y~N(0,czgrwp), (independently and identically) for pre-specified groups. Likelihood ratio
tests (Table 17) indicate that a constant variance model (a general linear model) is not statisticdly different than the full
model which estimates a variance parameter for each survey-age combination. Estimates (Fg. 21) are back-transformed.
Predicted year dass strength generally dedlines over time; the estimates indicate no substartial recruitment since 1989.
However, estimated strength for the 1995-1998 cohorts have shown successive improvement. The standardized residuals
(Fg. 22) show no systematic patterns that would indicate violation of model assumptions; however year effects are
evident.

Catch at age

Results of the catch at age calculations for American plaice catches in 1993-2001 are given in detail in
Morgan et al. (MS 19993, b; 2001; 2002). In 2002, sampling data were available from by-catch of A. plaice in
Canadian fisheries in Div. 3LNO. As in previous years, much of the Canadian sampling data came from 100%
observer coverage in the yellowtail fishery, which took 1047 tons of A. plaice by-catch in 3LNO in 2002. Some
sampling was also available from the by-catch i n the fishery for Greenland halibut (206 tonsin Div. 3L), and redfish
(29 tons in Div. 30). The remaining 98 tons of reported Canadian catch came as by-catch in various other fisheries,
e.g. for cod and winter flounder in Div. 3L, skate and monkfishin Div. 3NO. Total Canadian catch of A. plaicein
3LNO in 2001 was 1380 tons, which was 240 tons lower thanin 2001, due mainly to reduced effort in the yellowtail



fishery in 2002. Since the beginning of 2000, fishing for yellowtail has been permitted in Div. 3L, resulting in some
by-catch of American plaice there, although the majority of the catchin 2002 came from Div. 3N (Table 18) asin
the previous years. Almost 50% of the Canadian catch in 2002 occurred from September to December.

Sampling of the Canadian catch in 2002 consisted of 55,550 length measurements from all months except July,
and 2537 otdliths. These sampling levels were about 6% lower than 2001 for length data and about 12% lower for
otoliths, dthough there are some additional otoliths from 2002 that can beread at alater date and added to the andysis if
required. The same we ght-length rel ati onship was used asin recent years (see below) and the sum of products check in
2002 was less than 1% higher than the catch. The Canadian catch in 2002 consisted of about 1.9 million A. place,
compared to about 2.3 millionin 2001. The catch in 2002 was comprised mainly of fish aged 7 to 11 years, with a peak
at age 8 (Table 19). Although the peak age waslower in 2002, the overdl catch at age wasvery similar to that cd culated
for 1999-2001, as well as that from the Canadian fishery for A. plaice onthe Grand Bank in the early 1990's (Brodie et
al. MS 1994). The mean fish Sze and we ght in 2002 were very similar to the 2000 and 2001 va ues (0.67 kg in 2000,
0.68 kg in 2001, and 0.70 kg in 2002). Individud weights at age were dightly higher in 2002 than in 2001, dthough
similar to the val ues from recent years. One reason for the increased mean wei ghts in 2002 may be the higher proportion
of the catch taken late in the year, compared to 2001.

Although the divisional age compositions were smilar in 2002, there is one notable difference between the A.
place taken as by-catch in the degpwater (mostly deeper than 1000 m) fishery for G. halibut in 3L and the by-catch in
the yellowtail fishery in 3NO, which occurs in waters less than 100 m. The by-catch from the deep water consisted of
greater than 94% females in all months sampled, while the by-catch length frequencies from the shallow water were
comprised of between 58 and 90% femal es, generdly around 70%.

For 2002, length frequency data were also available from Portugal, Russia and Spain. Details on the
sampling levels and descriptions of the fisheries are contained in Vargas et a. (MS 2003), Gonzalez et a. (MS
2003) and Vaskov et al. (MS 2003). Inall cases, age-length keys from the Canadian spring surveysin Div. 3LNOin
2002 were used to derive age compositions, which were then combined and adjusted to the total catch to account for
all non-sampled catches. Catch at age, weight at age (using the weight-length rel ationship Log;o weight = (3.3247 *
Log;g length —5.553) used in previous assessments of this stock) and sum of products (SOP) for 2002 are givenin
Table 20.

Ages 8 to 11 were the most dominant in the Portuguese and Russian catch. While these ages were also
prevalent in the Spanish catch, the age distribution of that country showed a second peak at ages 4 to 5. This was
the result of the catch of small fishin Div. 3N. For Spain 44% of the by-catchin Div. 3N and 77% of the by-catchin
Div. 30 was taken in the first half of the year, but sampling was only from the second half of the year. Mean
lengths and weights at age in the Canadian fishery were higher than in international catches, likely aresult of larger
mesh size used in the Canadian fishery and also the use of research vessel age-length keys for the catches of non-
Canadian fleets.

Comparison of catch at age calculated with commercial vs. research otoliths

To calculate catch at age from fleets other than Canada for the years since 1994, age-length keys (ALKS)
from Canadian spring surveys have been used in conjunction with length frequency (LF) data from the various fleets
fishing in the NAFO Regulatory Area (NRA). In these cases, the ALKs have been for males + femal es combined, as
the LF data were sometimes unsexed. The main reason for using survey ALK’s was that available commercial
ALK’s usually did not contain data for fish as small as those found in many LF's from the NRA. To exami ne the
effects of using the survey ALKs, two comparisons were made, both i nvolving data from Div. 3N: 1) Sexed ALK's
from the 2001 survey were used with sexed LF data from the Canadian commercial catch in 2001, and the results
compared to the results using commercial ALKs with the same LF data; and 2) Canadian commercial ALKs (sexes
combi ned) from 2002 were used with unsexed LF data from 3 fleets fishing in the NRA, and the results compared to
the standard analysis using the 2002 spring survey unsexed ALKSs.

Inthe first analysis, catch numbers at age for ages less than 9 were quite similar for both ALK’ s, with the
largest differences occurring at ages 10-13 (Table 21). Mean weights at ages 7-13, which encompass 96% of the
catch numbers, were very similar. In the second analysis, there are very large differences in the age compositions
and mean weights at age for the two ALK’s used (Table 22). These are due to the lack of data in the commercial



ALK at lengths corresponding to the smaller fishinthe LF's. Oneresult of thisisthe large number of fish classified
as “age unknown” when using the commercial ALK.

In summary, this simple exercise confirms that Canadian commercial ALK’ s are often inadequate to apply
to LF data from A. plaice caught in fisheries in the NRA. This supports the continued use of RV ALK’s. In cases
where minimum lengths in the LF data correspond to those in the ALK’s, the effect of using either commercial or
RV ALK’sislikely to be minimal.

Virtual Population Analysis

A formulation of ADAPT using the same structure as that used in the accepted virtual population andysis
(VPA) fromthe 2001 and 2002 assessments (Morgan et al MS 2001, 2002) was run. The ADAPT used catch—at-age for
ages 5 to 14 with aage 15 plus group which incdluded al catch from ages 15 to 21 (Table 23). Theratio of F onthe plus
group to F onthe last true agewas set at 1.0. M was set at 0.2 except at 0.53 for dl ages from 1989 to 1996. Survey ages
5 to 14 were used in the calibration matrix. Beginning of the year weights-at-age and meturities-at-age are given in
Tables24 and 25. Numbersat age 5 to 14 from the Canadian spring (1985 to 2002) and fdl (1990 to 2001) surveyswere
used.

The results of an ADAPT run usi ng the formulation described above are given in Table 26 and Figures 23-
27. The model provides a good fit to the data. The mean square of the residuals was 0.27. Relative errors on the
popul ation esti mates ranged from 0.19 to 0.54. The relative errors on the catchabilities were all lessthan 0.2. The
residual s from the spring survey showed little pattern although there was a tendency for them to be larger in more
recent years. The residuals from the fall survey seem to display some pattern which is caused by two a most all
negative years in 1996 and 1997. There is some tendency for there to be a lag between the predicted and observed
survey esti mates at age for the fall survey.

Population numbers and F from this run are shown in Table 27. Biomass was cal culated by multiplying the
population numbers at age by the begi nning of the year weights at age. The VPA anal yses showed that population
abundance and biomass declined fairly steadily from the mid 1970's. Biomass has been relatively stable over the
last number of years (Table 27, Fig. 28). Average F on ages 9 to 14 and ages 11 to 14 showed an i ncreasing trend
from about 1965 to 1985. There was alarge peak in F in 1993, which may be an artifact. F since 1995 has been
generally lower than in the earlier period but increased fairly steadily from 1995 to 2000. Average F on ages 11-14
in 2002 was 0.17, lower thanin 2001, consistent with the decline in catch (Table 27, Fig. 28).

Spawning stock biomass was cdculated by multiplying the biomass at age by the femal e maturity ogive. SSB
has shown 2 peaks, one inthe mid 1960's and another in the early to mid 1980’'s. Since then it declined to avery low
leve (lessthan 10 000 t) in 1994 and 1995 (Figure 29). It hasincreased since then but still remains at avery low leve at
just over 20 000 t. Thisisonly 10% of the leve inthe mid 1960's and 16% of the leve in the mid-1980s. The stock
recruit scatter is dso shownin Figure 29. Recruitment has been steadily declining since the 1986 year-class and there
have been no good year dasses snce then. An examination of the stock recruit scatter shows that there has been only
good recruitment observed above 155 000 t and no good recruitment observed at SSB below 50 000 tons (Fig. 30). This
leve of 50 000 tons has been taken as a B, for this stock.

A retrospective analysis was conducted by sequentially removing one year of data from 2002 to 1996 for a
comparison of 7 years. The results of this analysis are shown in Figures 31 to 33. There is little evidence of a
retrospective pattern when exami ned for population abundance in total or on an age by age basis. Thereisalso little
patternin the anal ysis on average F.

Medium Term Projections

Previous assessments of this stock have used stochastic simulations i ncluding uncertai nty in the survivors
from the SPA representing the starting population for the projection and uncertai nty in future recruitment to explore
the prospects for stock rebuilding under different levels of fishing mortality. Uncertainty in future recruitment is the
major source of variation in population size 5 to 10 years after the start of the simulation. In many cases data on
recruitment variation may provide useful information about the probability of outcomes under aternative
management options. However, data accumulated on recruitment variation as a stock declines may not be very



informative about recruitment probabilities when unprecedented low spawner stock biomass is reached for two
reasons. Firstly, even though recruitment rates (R/S) is supposedly maximized at lowest stock size, recruitment
models fitted to a range of stock-recruit data quite often over-predict recruitment at low stock size. Secondly, the
error distribution around the fitted model, most often assumed to be lognormal, may have the upper tail of the
distribution infl uenced by a large range of recruitment values observed at intermediate spawner stock size, and may
not appropriately reflect the expected distribution of recruit values at low stock size. Under such circumstances,
deterministic projections may be more informative about the prospects of, for example stock recovery, under
different conditions. In addition, limiting the time frame of such projections to 5 years, decreases the impact of
uncertainties in recruitment rate, as longer term projections are increasingly driven on assumptions about
recruitmert.

Projections were carried out for 5 years to exami ne the trajectory of the spawning stock biomass under 2
scenarios of fishing mortality: F= 0, F = Feyrent.  FOr these deterministic projections the results of the VPA were
used. Feurment WaS Set as the average F on age 13 (the fully recruited age in the VPA) over the last 3 years and was
0.26. PR and weights were averaged over the last 3 years. Recruitment was the average R/S for the last 3 year-
classesand was equal to 1.85. Inaddition the following val ues were used:

Age 5 6 7 8 9 10 11 12 13 14 15+
M 0.2 02 02 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2
PR 0.04 013 034 058 077 084 1 098 091 073 0.73

Weight 0.19 0.24 0.32 0.39 0.45 0.57 0.73 0.92 1.14 1.38 1.78
Maturites

2004 0.02 0.07 0.20 0.47 0.68 0.93 0.98 1.0 1.0 1.0 1.0
2005 0.02 0.07 0.20 0.47 0.75 0.87 0.98 1.0 1.0 1.0 1.0
2006 0.02 0.07 0.20 0.47 0.75 0.91 0.96 0.99 1.0 1.0 1.0
2007 0.02 0.07 0.20 0.47 0.75 0.91 0.97 0.99 1.0 1.0 1.0
2008 0.02 0.07 0.20 0.47 0.75 0.91 0.97 0.99 1.0 1.0 1.0

The stock is estimated to increase under both F=F,ey and F=0, with the increase in SSB being 5 times
greater at F=0 than at current F. The increase under current conditions of F is only about 5 000 t over the 5 year
period. The spawning stock does not reach the By;, of 50 000 t by 2008 even with F=0 (Fig. 34).
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Table 1. Estimates of catches (t) of American plaice for NAFO Divisions 3LNO, 1960-2002 and TACs from 1973 to 2003.

Y ear Canada France Poland USSR/Russia South Korea® Other Total TAC

1960 21,352 2,106 - 569 - 20 24,047 -
1961 14,903 1,473 286 1,248 - 3 17,913 -
1962 15,217 973 171 1,841 - 4 18,206 -
1963 24,591 93 457 466 - 112 25,719 -
1964 35,474 1,582 539 680 - 292 38,567 -
1965 45,365 2,056 977 4,544 - 319 53,261 -
1966 51,225 1,246 860 11,484 - 196 65,011 -
1967 54,190 1,326 3,234 35,139 - 524 94,413 -
1968 48,674 406 203 23,751 - 133 73,167 -
1969 64,815 43 34 14,493 - 52 79,437 -
1970 54,929 389 40 10,232 - 1,055 66,645 -
1971 49,394 323 370 17,173 - 628 67,888 -
1972 41,605 322 2,515 14,164 - 755 59,361 -
1973 38,586 310 1,116 12,516 - 315 52,843 60,000
1974 35,101 418 615 10,074 - 89 46,297 60,000
1975 34,015 442 537 7,682 - 545 43221 60,000
1976 47,806 305 5 3,280 - 429 51,825 47,000
1977 42,579 31 - 1,023 - 348 43,981 47,000
1978 48,634 168 - 1,048 - 178 50,028 47,000
1979 47,131 113 - 1,190 - 135 48,569 47,000
1980 48,296 183 - 336 - 271 49,086 47,000
1981 48,177 210 847 - 924 50,158 55,000
1982 49,620 133 - 67 715 517 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° 39,445 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 22,600 - - 17 1,117 8,767 32,501 24,900
1991 23,240° - - 60 1,910 9,471° 34,681 25,800
1992 102317 - - 50 518 2,551° 13,350 25,800
1993° 7,454 - - 8 13 9,659" 17,122 10,500
1994 71 - - - 100 7,207° 7,378 4,800
1995 59 - - - - 578 637 0
1996 59 - - - - 854° 013 0
1997 114 - - - - 1,293° 1,401 0
1998 212 - - 10 - 1,396° 1,618 0
1999 316 - - 147 - 2,102° 2,565 0
2000%2 622 - - 318 - 4,236 5,176 0
20017 1,620 - 1 308 - 3,810 5,739 0
2002 1,380 - - 400 - 3,090 4,870 0
2003 0

gncludes a portion of catches reported as unspecified flounder. See text for details.

® ncludes some catches estimated from surveillance reports.
“Catch may have been as high as 19,400.
“Effective TAC.

No directed fishing.
9ST ACFIS unable to determine precise estimates because of discrepancies between various sources



10

Table 2. Breakdown of estimated catches from Table 1 listed as "other" for 1984-2002.

Caymen

Year Spain Portuggal Panama” USA Islands’ Misc.2 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 1,506 572 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 294 356 - 8 - 8,109° 8,767
1991 786 187 - - - 8,498° 9,471
1992 412 139 - - - 2,000° 2,551
1993 199 92 - - - 9,368° 9,659
1994 5,476 630 - 575 - 526° 7,207
1995 430 148 - - - - 578
1996 554 263 - - - 37 854
1997 951 336 - - - 6 1,293
1998 999 313 - - - 84 1,396
1999 1,242 800 - - - 60 2,102
2000 3,522 527 - - - 187 4,236
2001 2,627 959 - - - 224 3,810
2002 854 2,111 - - - 125 3,090

&Countriesnot inTables 1 or 2
PNot reported to NAFO. Catches estimated from surveillance reports:
“Includes some estimated catches
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Table 5. Bimass estmates [D00L) of A plawce, Dy SHAtIM ana depih Zome (M), Hom Canodian
spnng surveys in Div. 30 in 1096-2002 (Campalan). |+) indicates biomass <50 1. (-} means stratum

Bomass
Dapih Sarabum 1996 187 1988 196 ZR0 2001 2002
E7-E2 Jap i@ iR (LR 3.6 5.0 4.2 1
a1 14 o3 0.3 27 2.3 28 b e
k! ] -1+ &Y 6.0 4.0 2.2 6.0 - |
340 22 T 1.6 2.8 1.8 1.7 D5
351 28 4.4 R 48 34 6.5 a2
kL g1 138 10.8 4.2 134 7.4 186
353 78 8.3 ke [1 1] 21.3 211 206 148
Total 322 49 403 £l 4 " | L= 44 5
#3-183 320 16 1.4 4.4 a7 ae 1.8 14
Jaz 38 25 3B 2.2 oa 2.2 31
AT 48 1.8 a2 27 1.8 1.2 14
33 14 8 0.6 21 2.1 256 Dbe
354 16 1.1 5.0 2.0 1.3 16 G4
Totml 131 78 7.2 2.7 ar 9.8 fad
164-274 333 * a3 0.1 0.1 * * 03
336 02 @3 ] 0.2 * 0 1
355 03 23 01 0.1 o1 o4 o
Tolat or (1 k] 02 0.4 0.1 05 nr
2T5-356 334 0z 2.8 on 0.1 * + Dz
335 o2 o2 oo + * * *
ass oA w [l 0.9 - * W
Tois! K 1.0 + 0.2 * + Dz
A67-540 7T 0Dz 1.7 i 0.1 0.0 * o4
[l Fiy (1 8] + + oo + +
721 02 &1 + 0.1 * 0.2 *
Tolal 0.5 23 ¥ 0.2 * 0.2 04
a90-7 716 * 1 + * oo + "
720 P [i R ] ¥ oo 0.1 oo
722 10 4.2 0.0 0.2 0.1 0.2 Dt
Tolad 10 4.4 ] 02 0.1 0.2 Dt
TE2-014 T4 . . . : ;
TEE : 2 . - E 3 =
772 £ = : : = = =
Tatal . . . . .

Bi5-1087 7BS - . ’ . ; . =
TEE . . . . .
o . . . :

Torlad - - - - N N i

Grand Total 480 §1.2 7.7 TE.1 &2 84.5 8491
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Table & . Abundance index (millions) at age of A, plaice in spring surveys in Div. 3L from 1285 to 2002.

Agelfear 1983 1988 1887 1988 1988 1850 1801 1992 1892 1994 1895 1995 1887 1938 1888 2000 2001 2002
Q 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
1 0.00 0.00 0.22 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.23 0.00 0.11 0.00 2.28 1.13 0.00
2 0.00 1.32 5.23 410 1.86 0.00 1.32 0.00 0.30 0.00 0.00 8.40 053 0.58 1.89 17.73 e b 765
3 811 4.55 11.39 18.84 17.35 5.24 3.23 1.74 226 0.25 040 29.93 544 314 542 12.32 3283 34.07
4 29.76 23.596 50.30 B80.86 B0.96 7oAy 14.00 5.14 5.79 7.48 0.82 81.96 14.04 10.24 5.59 4.94 1563 18.24
5 146.34  115.41 24276  279.24 17403 137.97 11018 46.07 22.68 31.03 11.84 B2.54 3170 21.10 25.82 8.85 583 7.98
6 87T 45171 56610 55427 41673 23175 176.00 51.69 5815 46.45 1742 48.50 26.57 3667 42.8% 29.81 841 5.19
T 513 486.70 55370 50115 25142 ZTT.A2 10204 83.23 3742 44.40 TS 26.18 14.58 21044 6666 28.55 16.61 9.46
B MT745F 28025 33372 27715 20859 15213 7923 3311 16.71 13.72 328 .01 683 19.43 65.01 27 .47 16.40 89.72
8 15243  156.89 13267 18817 143,33 84.21 4370 18.53 5.56 6.13 17.62 3.62 242 G.28 38.58 18.83 1727 8.67

10 B5.19 55.89 §5.65 B50.04 52.54 55.70 18.02 7.07 2.96 1.28 528 0.54 069 2.80 19.36 10.78 1522 6.50
11 44 .66 27.01 22.24 3265 26.80 18.40 10,45 2.88 1.23 0.83 1.14 0.09 0.39 1.60 10.42 5.45 7.50 4.22
12 2213 18.07 19.32 2002 14.77 9.58 G6.61 144 0.42 D14 021 0.03 0.08 064 338 1.1 2487 1.00
13 12.34 11.84 8.13 10.11 B.5T 5.33 257 0.G54 029 015 006 0.03 0.0z o7 1.34 0.25 0.81 0.35
14 5.89 4.40 3.83 5.87 4.85 240 1.38 0.38 0.13 0.05 0.00 0.00 0.00 0.00 018 0.09 013 0.14
15 289 284 2.00 327 138 1.57 0.99 0.19 0.02 0.00 0.00 0.00 0.00 0.00 0.04 0.00 0.03 0.00
16 1.81 1.58 0.74 1.54 1.07 1.04 0.48 0.06 0.03 0.00 0.00 0.00 0.00 0.02 0.08 0.07 0.10 0.00
17 0.39 0.4 0.24 0.35 0.43 0.58 0.18 0.00 0.04 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
18 0.0 0.22 0.02 0.00 0.08 0.00 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
19 0.03 0.00 0.00 0.00 0.05 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 D.04 0.00
20 0.00 0.00 0.00 0.00 0.00 0.00 0.10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

unki 0.23 0.51 0.00 0.45 0.05 3.04 0.03 0.01 069 0.00 0.00 0.00 0.00 012 0.04 0.01 D.05 0.18

Ages 0+ 188825 1643896 2018.37 203819 1506.82 1067.63 57354  268.29 15567 192.11 117.84 30015 10340 13365 28881 168.57 182.03 113.35
Ages G+ 150882 140882 170047 1685471 121268 B51.22 44478 21523 12389 113.25 104.78 B7.08 51.60 b8.28 24004 122.83 88.51 45.24
Ages 3+ 32808 28897 25504 32203 25504  1B89.82 B85.51 31.20 1071 B.GT 24.32 4.4 361 11.72 T4.38 36.80 4409 2087
Ages 12+ 45.79 28.18 33.39 41.18 3347 21.50 1234 2.72 0.95 0.23 027 0.05 0.1 0.54 5.0 1.72 4.10 1.48
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Table 7. Abundance index al age (milions) for American plaice in MAFO Div. 2N from Canadian spring surveys from 1985 to 2002.

AgelYear 1985 1986 1987 1988 1969 18980 1981 1892 1883 1994 1885 1996 1967 1938 1989 2000 2001 2002
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

1 0.26 0.00 0.00 0.00 0.00 D27 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.07 0.7 0.a5 1.3 0.00

2 233 252 17.27 36T 437 4.30 0.43 0.41 0.78 0.00 0.00 2.06 0.15 0.24 17.60 12.74 16.04 361

3 33.52 13.38 T2.32 45.69 49.06 28.60 2.54 313 3.64 1.24 0.74 6.01 1.51 0.24 5.58 44 .81 15519 15.10

4 108.11 4572 11273 8787 12988 165.10 30.48 24 .50 74.10 4.10 4.08 §.01 428 3.00 1.78 20.53 47.80 475

5 60.97 106.13 B4.60 62.54 106.44 28287 117.51 38.48 T9.44 28.51 14.89 15.58 5.46 3.89 4.19 3.85 4.18 1476

3] &0.72 72.84 o712 27.63 38.68 25.98 72.70 31.69 68.23 12.91 13.29 26.37 16.64 6.12 12.40 6.59 7.58 .29

T 30.06 41.08 32.02 17.23 17.28 11.61 12.85 2266 54.04 1231 B8.19 20.45 24.42 11.82 12.18 17.71 22.88 T7.95

B 25.11 17.80 18.64 13.31 18.08 BO3 5.62 5.58 30.27 T.65 4.62 5.89 15.66 19.74 17.65 15.26 21.47 16.25

8 2017 14.53 16.04 11.16 14.71 B.BG 5.64 267 8.35 418 245 3.88 5.82 12.52 2781 21.08 2317 1066

10 20.35 1321 11.42 569 B6.77 5.09 5.47 1.25 4.18 1.30 0.81 0.84 1.70 4.96 2487 16.79 17.00 6.91

1 1528 7.30 G689 4.80 523 4.00 4 1.04 2.68 1.02 028 0.54 0.8 207 1.0 9.35 1813 B.7TG

12 9.12 5.1 5.35 357 4.34 2.64 1.87 0.v2 1.41 0.22 0.05 0.87 0.52 0.80 2.0 4.75 T.87 6.70

13 480 418 446 285 370 2.24 1.77 027 0.5 0.45 0.00 0.14 020 D45 2.59 2.08 2.28 182

14 2.83 217 .38 2.00 2.69 2.1 1.16 0.33 0.52 0.60 0.00 0.07 0.04 018 0.78 0.33 1.47 1.38

15 2.39 213 3.00 182 2.96 2.34 1.18 0.43 0.16 0.34 0.00 0.11 0.04 0.0G 0.38 0.59 0.82 0.13

16 0.7 127 1.67 081 1.11 143 0.67 0.30 0.25 017 0.00 0.00 0.00 0.06 0.19 0.37 0.35 0.25

17 0.19 0.98 0.58 078 0.96 0.78 0.53 0.03 0.18 0.00 0.00 0.00 0.00 0.00 0.19 0.10 0.34 0.04

18 0.00 0.18 0.38 0249 0.43 037 0.23 0.03 0.05 0.00 0.00 0.00 0.00 0.00 07 0.05 0.22 0.00

19 0.00 0.03 0.05 0.0G 0.11 0.0% 0.09 0.00 0.05 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.09 0.04

20 0.00 0.00 0.03 0.00 0.00 R L] 0.11 0.09 0.00 0.00 0.00 0.00 0.00 0.0 0.07 0.00 0.00 0.00

unki 0.25 023 0.58 0.07 0.03 D486 0.00 0.32 0.14 0.00 0.00 0.11 0.00 0.00 0.04 0.00 0.08 0.0&
Ages 0+ 398.36 392.91 449.891 295.75  588.893 968.36 267.31 123.98 326.18 T76.04 49.70 89.93 77.09 B56.41 146.71 178.15 34831 136.60
Ages B+ 191.82 183.91 161.11 95.41 117.04 B5.75 116.37 8712 171.87 41.18 29.89 B60.16 56.19 58.88 115.41 85.66 123.71 58.30
Ages 3+ 76.02 52.08 53.32 37.24 42.89 3014 22.21 T.18 19.34 B.28 3.09 G.44 827 21.10 73.18 5610 T1.26 3671

Ages 12+ 2013 17.05 18.87 12.49 16.29 12.21 7.69 223 314 1.78 0.05 1.18 0.79 1.56 9.38 B.28 12.93 10.28
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Table B. Abundance index at age (millions) for American plaice in NAFO Div. 30 fom Canadian spring surveys from 1985 to 2002.

Ageear

o~ 3 on b R =S

5=}

unki
Ages 0+
Ages B+

Ages 3+
Ages 12+

1985
0.00
0.00
0.00
8.60

2412
56.50
44 06
52.08
47 24
35.28
34.70
24 27
13.96

5.58
5.06
4.00
1.59
0.1
0.03
0.00
0.29

J57.82
268.54
125.16

30.81

1986
0.00
0.00
0.58
13.38
38.55
34 .45
3582
38.37
2882
2223
18.02
11.65
10.20
5.74
233
230
0.92
or2
018
0.03
0.00
0.00
267.40
179.43
74.34
22.43

1967
0.00
0.26
5.38

16.895
o7.58
132.85
124.23
T0.48
4585
35.893
24.03
12.70
9.14
B.13
3.54
3.03
1.83
0.57
0.45
0.20
0.00
0.00
552.13
338.10
88.45
25.79

1988
0.00
0.00
059
15.85
2247
26.43
34.62
25.50
24 .51
18.52
16.56
11.08
599
568
410
238
2.3
048
0.51
0.03
0.03
0.68
221.37
155.28
T0.B5
24 .48

19639
0.00
0.00
0.00

20037
51.19
55.67
B6.36
101.47
47.05
29.60
15.36
702
7.96
4.56
2.11
218
1.82
1.07
0.43
0.03
0.03
027
445.23
T4
T2.B7
2019

1880
0.00
0.00
545
10.62
113.04
197.81
1moar
82.08
38.80
2741
16.74
8.898
8.23
5.87
4.20
2.04
1.1
1.22
0.55
0.22
0.00
D.00
538.34
311.33
79417
25.03

1381
0.00
0.00
0.00

24 B8
39.65
170.48
110.46
65.32
28.07
18.21
10.70
8.40
4.78

2.89
2.58
1.89
1.03
0.58
0.44
0.24
0.08
2.48

493.54
258.07
52.23
14.91

1892
0.00
0.00
4.08
2B.66
30.20
25.73
T6.76
38.93
2472
12.82
5.18
5.53
3.24
243
1.06
1.78
1.25
0.24
0.51
0.13
0.13
0.87
268.34
178.79
38.38
10.77

1883
0.00
0.00
1.30
1.38

40.67
39.83
32.76
G8.61
42.48
17.32
8.37
3.72
2.42
0.58
0.58
0.43
0.95
0.36
0.08
0.08
0.05
0.39
285.62
199.94
36.10
5.70

1984

1885
0.00
0.00
0.00
0.89
6.22

15.08
26.80
19.75
14.04
T.40
2.25
1.25
0.28
0.03
0.04
0.00
0.00
0.00
0.00
0.00
0.00
0.00
94.01
7183
1.24

0.35

1996
0.00
0.11

35.87
53.80
27.81
35.55
55.64
50.51
24 61

0.05
308.22
145.93

1517

213

1987
0.00
0.08
5.79

33.35
36.80
28.12
40.99
40.32
26.23
10.60
3.66
1.42
1.22
0.34
0.14
0.13
0.13
0.00
0.00
0.00
0.00
0.00
229.31
125.16
17.63
1.85

014
2521
151.55

30.533

3.57

1989
0.00
T.72

22.96
22.70
14.11
36.73
49.12
26.02
28 B6
39.91
20.89
9.09
4.65
2.58
0.83
0.74
0.59
0.32
0.25
0.18
0.04
0.03
288.54
184.28
80.28
10.29

2000
0.00
200

2410
8219
47.07
2208
3061
21.75
2184
19.25
19.62
12.52
34T
1.70
0.45
0.63
0139
0.29
0.14
0.00
011
0.04
330.07
14260
58.40
7.01

200
0.00
2.76

47.02
B7.BS
49.06
1872
1885
3226
2457
17.88
12.82
8
5.a7
245
1.47
1.10
0.81
0.38
0.15
0.04
0.04
[
333.74
12r1z2
51.34
11.62

2002
0.00
0.3
256.61
48.52
87.60
33.76
28.85
34.53
27.75
18.93
11.01

.05

1.84
0.25
0.0
0.24
017
0.10
0.00

0.24
344 .45
116.41

45.28

B.28
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Table & Abundance at age (millions) for American plaice in NAFO Div. 3LNG from Canadian spring surveys from 1985 to 2002,

Agefear 1985
0.00
026
233

50.22

158.99

263.81

454 .55

58565

38080

208.01

10 14024
11 84.30
12 4520
13 2272
14 13.08
15 937
18 420
17 0.8a
18 0.06
19 003
0 028

unk1 055

Ages 0+ 2444 88

Ages G+ 100,28

Ages 8+ 52027

Ages 12+ 6&.73

proportion O to 5 014

proportion 9+ 022

L=l R I R T S R = |

1985
0.00
0.00
4.42

31.32
109.83
256.00
561.36
577.16
307.05
193.65

858.12

45 05

34.38

21.74

8.0
7.07
376
2.14
0.58
0.10
0.00
0.74
353
1661.97
416.30
TBET
0.18
0.18

1967
0.00
0.48

27.88
100.65
221.82
480.21
TAT 45
656.21
38831
184.64
101.10

41.83

33.80

19.93

11.14

5.03
4.24
1.67

0.25
0.03
o.es
3020.53
2208.60
407.71
80.14
0.27
0.13

1986
0.00
0.00
5.47

8037
191.28
Jee.E1
§16.62
543.56
407
217.85

85.20

4863

32.58

18.75

11.67

T.56

4. 76
1.63
0.rg
0.10
0.03
1.18
2654.13
1805.38
4042
T8.15
0.25
0.17

1988
0.00
0.00
6.23

8ae 7T
445.13
33614
551.77
470.17
27373
187.64
74.68
3084
27.07
16.83
0.65
5.51
300
2.45
0.94
0.18
0.03
0.35
2541.74
1667 .46
arTi.e0
G064
0.34
0.15

1800
0.00
0.27
9.74

4546
34831
G18.75
377.00
371.00
20026
130.48

Tr.52

3230

2146

14.43

581
5.095
417
260
0.92
03
0.10
350
227083
124830
29013
5874
0.45
013

1981
0.00
0.00
1.758

3062
a4.11
386.19
364.16
180.21
112.02
B7.54
35.18
X226
13.36
T.22
5.53
4.05
2.18
1.28
0.70
0.33
0.28
2.50
1331.80
817.22
150.04
34.05
0.38
0.12

1962
000
0.00
4.50

3355
50,84
110.28
190.14
150.92
6340
34.12
17.50
945
5.40
3.34
1.77

2.42
1.61
0.27
0.54
0.13
0.22
120

Ga0.a
481.25
T6.TH
15.72

0.30

0.1

1963
0.00
0.00
2.38
8.50
120.53
138.05
180.14
160.06
80.45
3223
16.51
T7.63
4.26
1.78
1.33
0.67
0.84
0.58
0.14
0.13
0.05
1.22
TEE.25
4%5.80
#6.15
.79
0.35
0.09

1504
0.00
0.00
0.00
2.54
21.11
9022
106.04
85.37
4327
10.00
5.40
3.05
1.40
1.24
1.00
0.47
0.26
0.00
0.00
0.00
0.00
0.04
391.26
266.39
iy
4.37
0.31
0.09

19605
0.00
0.00
0.00
202
11.12
41.91
57.52
50,68
40,94
27.48
B8.34
266
0.54
0.0g
0.04
0.00
0.00
0.00
0.00
0.00
0.00
0.00
281.55
2045.50
3815
0.67
o021
0.15

15906
0.00
0.35

45.33
G0 84
125.78
133.58
130.51
a97.12
3051
16.19

4.50
1.04
2.23
0.52
0.25
0.1
017
0.00
0.00
0.00
0.00
0.8

G014
293.16
26.02
3.38
0.58
0.04

1987
0.00
0.08
5.87
40.30
55,12
3528
84 .40
T0.31
4872
18.04
5.05
2.68
1.62
0.56
017
0.15
0.13
0.00
0.00
0.00
0.00
0.00
410.29
242.04
0.5
2.84
0.41
o.o7

1908
0.00
0.54
8.75

10.57
52.67
G0.80
&0.20
T6.74
7039
A47.01
10.56
6.03
3.28
1.62
0.45
0.47
0.14
0.00
0.00
0.00
0.00
0.28
45211
30669
83.38
5.06
0.32
0.18

1969
0.00
B.43

42 46
35.10
22.49
66.74
104.51
104.67
111.52
107.31
65,32
30.52
13.02

5.51
1.849
1.16
0.88
0.51
0.42
0.18
0.1
010

T23.06
546.73
227.84

24,60

0.24
0.3

2000
0.0o
4.76

54.56
148 32
72.54
34.08
&7.01
TE.01
&64.57
50.16
47.19
27.83
8.54
4.04
0.60
1.22
0.53
0.39
0.19
0.00
0.m
0.05
G677.04
360.69
151.30
17.02
0.47
0.22

2001
0.00
522

100.897
275.88
112.88
28.85
36.35
T3.66
62.44
5B8.43
45.04
34 57
16.02
5.54
277
1.96
1.05
0.vz
0.37
018
0.04
0.83
8E3.24
330.33
16559
28.65
0.51
019

2002
0.00
0.31

3T.BE
0865
150.69
56.50
41.33
51.94
5382
38.25
24.42
20.03
12.58
4.01
2.01
0.53
0.70
0.21
0.10
0.04
0.00
048
50301
240.05
102 .86
2018
0.68
017
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Table 13, Abundance index (millions) at age for A plaice in Div. 3L from Canadian fall surveys from 1984 fo 2001

AgeYear 18980 1881 1802 18983 15904 1985 19896 1847 18988 1995 2000 2001
o 0.00 0.00 0.0 0.00 0.00 0.00 0.00 0.00 .08 0.34 0.00 .00

1 0.78 0.12 0.00 0.00 0.00 0.45 1.12 0.av 271 14.04 1617 8.93
2 239 2.08 0.75 3.10 0.00 11.05 1662 152 384 19.86 3138 10285
3 26.07 1438 12.54 £1.10 0.00 2511 57 54 2144 .89 10.52 26.11 T0.83
4 30925 a1.21 5265 71.20 14 48 8935 17016 63.91 28.35 7.2 8.33 34,69
i BeT.38 28578 171.91 123.35 2575 198.75 14544 105.70 G407 2835 27.658 20.58
G haBOZ2 37237 28873  218.20 H2.95 18722 B4.G67 B4 48 8034 50.M1 34 064 21.12
730310 16487 10293 13857 5451 10125 31.85 3587 5737 46,36 22.80 34.07
B 14585 T7.59 3227 27.74 28 54 3623 6.04 10.59 25.21 3797 12.56 N2z
9 8512 43.16 10,42 7.96 882 19.26 246 573 14 .46 24 81 854 2512
10 673 181 5.51 285 1.88 365 .83 127 3.74 & 273 10.85

LR 17.48 B.27 1.87 1.13 028 036 014 i0.a2 1.26 4.64 197 8.38
12 o0& 5.12 1.63 028 0.06 010 0.0 0.18 041 210 033 3.24

13 5 46 185 0.46 0.09 EI:CIE 0.00 0.05 0.14 0.06 0.63 'EI.-12 0.55
14 304 161 0.26 0.07 D.Oov 0.00 0.00 0.00 000 0.22 0.00 0.32

15 152 D88 012 024 0.00 0.00 0.00 0.0 0.00 0.03 0.05 0.07
16 i0.51 0:23 0.04 006 0.00 0.00 0.0 i0.00 .00 0.03 005 0.00
17 0.00 018 0.00 0.00 0.00 0.00 .00 i0.00 .00 .00 0.00 .00

18 Q.00 oM 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
19 0.00 om 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
20 Q.00 0.00 0.00 000 0.00 Q.00 0.00 0.00 0.00 0.00 0.00 0.00
Lk 031 0.01 .00 000 0.00 1.69 0.00 i0.50 027 0.08 o7 0.45
Ages 0+ 210306 100808 68307  B15.76 177.38 G444T7 52137 332M 2o06R 26785 19346 2 37347
Ages G+ 1166.88  G0448 42523 39701 137.15 34808 126.10 130.08 182 85 175.70 83.59 134,94
Ages 9+ 16982 79.65 20.29 12.50 11.14 23.36 354 815 15,54 4136 13.59 48,53
Ages 12+ 20.50 9.90 245 0.75 0.15 a.10 0.1 0.33 048 3,00 0.56 417
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Table 14. Abundance index [millions) 8t age for Amencan plaics in D, 2N from Canadian fall surveys from 1980 o 2001,

AgelYear 1980

i 0.00

1 2.34

2 40.24

3 134.78

4  2B5.80

5 169.50

& 30.73

T 034

2 3.83

g 6,62

10 3

11 2.53

12 1.7

13 1.60

14 1.53

15 1.45

16 1.58

17 0.47

18 0.13

19 0.00

20 0.00

urk 0.1&
HAges O+ TO07.78
Ages B+ 64 .87
Ages B+ 20.97

Ages 12+ 8.51

1981
0.00
082

B4.64
183.91
284.75
263 82
1226
1055
10,86
10,35
7.24
5.88
3.268
4.31
2.50
1.45
1.05
0.48
013
0.04
0.00
0.08
D02 55
135.55
3680
13.22

1a82
0.ca
5.04
7812
161.07
130.72
13017
131.0
53.15
12.33
B.02
3.7
2.4
1.74
1.45
1.23
0.33
045
0.29
0.00
0.00
0.00
1.73
723.78
216,12
15.43
5.50

1983
0.00
000
1.90

5232
283.80
13526

BY.76

T4 65

23.64

678
4.70
220
165
0.88
0.7a
066
034
010
0.00
003
0.00
021
G50 44
186.17
2011
443

1904
0.00
0.00
0.00
16.51
6529
06,33
43,86
2360
14,33
7.29
1.97
0.7
1.00
0.ad
0.6
029
0.00
0.00
0.00
0.00
0.00
0.09
272 46
Od 24
12.44
2.40

1985
.00
1.87

17.53
1509
16.40
2770
62.43
1542
8.03
6.05
2.2
072
o
0.25
002
.00
0.00
0.00
0.00
0.00
0.00
0oy
17566
06.89
10.1
0.28

19594
0.00
011
1.70
4.0d
3.3
B34
13.60
12.65
4.55
1.82
0.7e
0.38
027
.00
0.00
0.08
0.00
0.00
0.00
0.00
0.00
000
52 65
3410
3.30
.23

1857
.00
1.81
134
B.0G

14.85
8.33
29.97
41 .44
24.91
8.00
3.60
1.64
043
49
.34
015
(.0
0.00
0.00
.00
0.00
018
14570
111.02
14.70
1.45

1998
0.00
1.03
138
0.88
11.62
18 51
11.44
25.97
35 67
4785
B.76

3 54
121
0.61
0.52
0.08
0.24
013
0.00
0.00
0.00
0.12
160.43
126.02
52 93
279

19859
0.00
45635
69.91
11.42
281
T.83
12.62
12.16
29.10
25.04
15.08
0.46
T.28
275
0.58
0.06
0.36
0.30
0.07
0.08
Q.00
0.00
25619
11806
B4.158
11.60

2000
0.00
2047
158.97
284,808
53.91
22 80
38.99
5927
53.08
39,83
385.29
18.14
5.20
248
0.68
0.34
0.00
0.34
0.00
0.00
0.00
0.00
a0
258.66
107.32
2.07

2001
0.00
824

18.85
130,79
42,75
507
17.05
27.83
22.08
12.52
B.81
13.06
B.16
1.38
.58
027
o1
012
0.00
0.00
0.00
.18
318.07
111.08
4412
B.63
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Table 15, Abundance index (milkons) at age for Amencan plaice m Div. 30 from Canadian fall surveys from 1990 to 2001

AgelYear 16890 1891 1992 16093 1604 1995 1966 1997 1998 19945 2004 2001
0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.61 1.38 0.00 000
1 824 0.63 0.00 0.00 0.00 _.T77 2.28 132 17.60 93.19 5415 28.67
2 1051 12.10 2.58 510 0.00 ar.az2 28015 16.68 21.30 80.28 138,26 G1.24
3 2525 56.20 44 10 42 54 3.02 20,35 7447 T1.61 8.03 49 88 124.51 100.89
4 100.36 Ti.88 74 88 143,08 23.98 3512 G4 27 6787 7T 13.19 G0.63 3978
5 BB.13 138.80 5.85 101.64 6a8.22 65 48 48.52 38.82 ar.es 55.24 23.18 28.22
B 64.11 134.00 G845 BG.11 64.26 8B.70 7581 45.40 27.3 30.78 58.28 28.0
7 57.19 ER B9.79 10334 56 .80 3529 ar.7o 4267 29.30 21.05 33.52 3587
B 41.88 27.82 3212 G2.74 46,38 16.18 1077 17.13 22.54 31.85 18.15 10.36
B 2278 28.33 17.21 16.26 12.54 1417 4.54 89.60 16.11 22,84 13.45 11.07

10 15.16 18.75 84T 787 3.97 489 1.46 243 545 6.67 6.91 6.58
" 8,19 11.66 438 3.47 1.60 0.80 1.29 0.76 214 4.75 447 491
12 6.66 548 348 315 D.67 0.50 0.26 0.59 2m 282 1.63 229
13 4,88 5.06 1.43 211 0.48 0.20 0.05 022 1.37 1.51 0.48 0.80
14 385 2,05 1.67 1.53 0.41 0.28 012 0.26 032 0.27 016 023
15 241 212 0.70 079 0.10 0.05 028 0.3 0,10 0.08 013 016
16 2.36 1.05 0.67 0.86 0.00 0.00 0.00 0.03 0.14 0.32 018 027
17 117 0.33 0.24 0.18 0.00 0.00 0.00 .00 0.1 0.28 0.37 011
18 0.08 0.28 0.27 0.3 0.00 0.00 0.00 0.00 0.05 0.05 0.0 0.1
19 .00 011 0.06 0.1 0.00 0.00 0.0:0 0.00 .00 0.00 0.00 0.00
20 0.00 0.0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
unk 0.17 1.31 0.13 1.45 0.00 0.00 0.00 0.37 0.81 1.20 0.09 010

Ages 0+ 46249 58783 42646 57311 28241 470 39295 31768 27320 AT 53957 36065
Ages G+ 231 .82 30391 238.92 27810 187.20 159.07 13227 120.01 107.15 123.29 137.74 101.94
Ages O+ 68,64 T7.04 28.57 3o 1977 20,80 7.90 14,21 28.00 30.50 27.68 26.69
Ages 12+ 21.51 18.30 8.5 922 1.65 1.04 0.7 1.42 43 533 286 412



24

Table 16. Abundance index (millions) &l age fer Amencan plaice in Div. 3LNO from Canadian fall surveys fram 1990 ko 2001,

AgelYear 1890
.00
11.36
53.13
18610
70541
B53.10
G242 BE
368.63
191 67
124 .52
6520
i1 2820

iz 17.43

i3 12.05

14 832

15 542

18 4.45

1T 164

18 .21

19 .00

20 0.00

ufik .64
Ages 0+ 327268
Apes B+ 1463 58
Ages B+ 260 43
Ages 12+ 5051
proporion 0 io 5 0.55
proportion G+ 0.0a

DD bR - D

1841
0.00
1.56
.83
264 .49
4449 84
T24.40
area
248,38
11627
81.84
4430
25652
13856
1221
658
445
2.4
1.00
0.42
a17
0.00
138
26TT.06
113754
18348
41.42
0.57
0.oF

168082
oo
5. Ba
g81.45
21T M
258 .28
367 .83
49519
££6.08
8.7
3565
1768
d 45
G685
3.33
315
115
1.47
052
a.27
08
0o
1.B8
1811 .45
BRO 27
7828
1650
.51
04

1943
0.00
0.00
1010
11555
497 88
as0.45
arzioa
3657
104,12
33,00
1532
.80
510
3.048
2348
168
1.38
0.27
031
0.22
0.00
165
1845 B8
HE2 28
B4 52
1440
0.53
0.04

LECH T
0.00
0.00
0.0o0
18.53
10374
180 30
151.08
13481
B 25
2865
7B
267
1.72
0.a:2
1.47
040
0.o0
0.0
004
oo
.00
004
73215
418.50
4334
421
043
006

1955
0.0
38.19
125590
60.55
110,88
295,94
336,35
151,06
G1.45
8. 52
10.75
1.88
1.34
0.45
.31
.05
0,00
Q.00
Q.00
Q.00
0.
1.77
1235.465
GO 02
. 205
212
0.51
0.0

1906
0.00
362

B8 46
136.48
227 T4
208.29
17408

B2 20

21.37

B.E2
308
.78
f.58
.10
b.12
035
0.00
n.oo
0.00
000
0.00
.00
BEG.A7
202.47

14 B3
1.15
0.7o
n.o2

18987
.00
330
19.54
101.12
1aG 72
153.85
159.05
115.94
5322
23.33
7.30
3.22
1.24
0.85
G.60
043
.03
Q.00
Q.00
0,00
.00
1.05
78463
370N
37.08
320
0.53
0.05

1908
1.70
2223
26.52
16.76
LR T
12117
129.08
112 .64
B34
G8.42
17896
.84
363
2.04
.84
018
0.3e
045
0.05
000
0.00
120
TI2.11
426.03
100 88
T.57
0.42
014

1999
1.72
153.58
17015
71.84
23,7
B2 46
9341
7957
98.9d
7270
33.66
18.85
1231
4.89
i.08
016
@7
.58
.12
.08
.00
124
830.53
417.05
14514
19.83
0.55
016

2000
0.00
B80.78
J20 a2
415,51
122 87
T367
132.01
115,59
B3. T8
61.82
48,52
25238
r.ar
3.008
0.84
053
0.24
0.7
0.40
0,00
0.00
027
1512.44
47090
14860
12.44
0.68
0.10

20
.00
4583
184.04
302.51
LR T
53.88
G7.18
g7 77
G53.67
#3.71
27.34
2636
11.68
2.83
1.13
0,50
.38
.23
.16
.00
.00
074
1051.54
347497
119.34
16.93
067
211
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Table 17. Likelihood ratio tests to evaluate reduction in number of variance parameters estimated. The alternative is a model
with avariance parameter estimated for each survey* age combination (12 parameters). The null model has —

2*RLL=140.2.

Null Model Test Statistic df p-val
SPR_ENGL 0.6888 2 0.7086
SPR_CAMP 0.9833 2 0.6116
FALL_CAMP 0.9313 2 0.6277
FALL_ENGL 0.2605 2 0.8779
Survey vp 2.4024 8 0.9661
Common vp 5.5676 11 0.9006

Table 18. Canadian catches of A. plaice by Division, month, and gear during 2002.

3L 3N 30 3LNO
OoT Gillnet oT Seine Gillnet oT Seine Gillnet Total
Jan 7 2 9
Feb 23 13 9 3 48
Mar 18 74 12 104
Apr 48 154 11 213
May 6 1 135 22 12 3 179
Jun 91 1 92
Jul 9 3 12 4 1 29
Aug 9 3 9 7 3 2 33
Sep 94 9 34 5 142
Oct 120 2 73 195
Nov 16 162 9 11 1 199
Dec 70 2 60 5 137
Total 220 8 843 49 2 236 14 8 1380
Summaries: GN=18 3L=228
OT=1299 3N=894
Seine=63 30=258

By-catch in directed yellowtail fishery = 1047
By-catch in directed G.halibut fishery = 206
By-catch in directed redfish fishery = 29
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Table 19. Catch at age (000 of fish) and mean length (cm) and weights (kg) at age from the Canadian catch of
A. plaice in Div. 3LNO in 2002. SO.P. is catch numbers x mean weights.

An asterisk indicates catch of less than 500 fish.

2002 3LNO

Age 3L 3N 30 Total Mean length Mean weight S.OP. (1) |
4 * 3 * 4 311 0.262 1.0
5 3 23 3 28 34.6 0.375 10.5
6 59 16 82 36.7 0.452 371
7 16 134 78 229 38.0 0.512 117.2
8 83 278 120 482 39.4 0.585 282.0
9 161 206 64 431 39.8 0.611 263.3
10 108 126 35 269 41.9 0.737 198.3
11 68 129 35 232 45.0 0.914 212.0
12 25 67 16 108 48.6 1.166 125.9
13 8 24 4 36 51.3 1.409 50.7
14 1 5 1 7 57.6 2.049 14.3
15 4 5 59.3 2.230 11.2
16 2 * 2 63.1 2.738 5.5
17 1 * 0.7 64.4 2.900 21
18 * * 0.2 63.5 2.786 0.5
19 * 0.1 64.5 2.906 0.2
Total 480 1061 372 1916 1332

catch= 1320
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Table 21. Comparison of Canadian catch at age, Div 3N, 2'nd quarter 2001 using RV and commercial ALK's.

Commercial ALK RV ALK

Age number av wgt number av wgt
5 1 0.204 2 0.362
6 11 0.379 7 0.330
7 56 0.443 58 0.469
8 94 0.544 93 0.571
9 106 0.573 107 0.573
10 106 0.742 91 0.727
11 92 0.889 110 0.872
12 38 1.062 44 1.071
13 17 1.308 11 1.338
14 6 1.539 5 1.300
15 3 1.897 3 1.999
16 1 2.245 1 2.390
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Table 22 — Comparison of 2002 age compositions in the NRA using different ALK’s.

3N Number at age

Russia Portugal Spain

3N (RV) (comm) 3N (RV) (comm) (RV) (comm)
2 0 0 17 0 39 0
3 24 0 1138 0 7996 0
4 4971 0 48748 0 319344 0
5 13478 1536 52117 3718 158925 2933
6 20959 10345 52460 29167 69497 36499
7 35086 44575 78063 108123 60062 96092
8 89329 99121 200990 235809 106135 93949
9 64083 82499 180670 232247 76725 114936
10 29687 31682 118676 132632 54357 64445
11 32383 21030 152040 109604 82585 69078
12 12890 8733 79891 54192 60852 42376
13 2446 2113 18201 17529 16235 16281
14 1438 237 11606 4045 10583 3800
15 0 98 698 3958 872 3758
16 109 0 2981 2492 1752 2005
17 0 0 673 824 262 609
18 0 0 0 404 0 303
19 0 0 0 0 149 0
Unk 0 73717 1356 65580 1291 478054

3NMean wgt at age
Russia Portugal Spain

(RV) (comm) 3N (RV) (comm) (RV) (comm)
2 0.000 0.000 0.031 0.000 0.031 0.000
3 0.116 0.000 0.070 0.000 0.088 0.000
4 0.216 0.000 0.166 0.000 0.146 0.000
5 0.297 0.339 0.249 0.329 0.192 0.320
6 0.368 0.339 0.330 0.312 0.236 0.271
7 0.400 0.375 0.383 0.355 0.290 0.29%4
8 0.450 0.473 0.452 0.501 0.359 0.475
9 0.532 0.509 0.582 0.554 0.565 0.489
10 0.672 0.711 0.747 0.781 0.792 0.848
11 0.784 0.909 0.851 0.958 0.934 1.041
12 1.086 1.115 1.127 1.141 1.205 1.221
13 1.155 1.320 1.243 1.496 1.337 1.539
14 1.529 1.742 1.780 2.065 1.744 1.986
15 0.000 1.916 1.872 2.164 1.872 2.062
16 2101 0.000 2.505 2.638 2.457 2.683
17 0.000 0.000 2.618 2.937 2.618 3.174
18 0.000 0.000 0.000 2.642 0.000 2.620
19 0.000 0.000 0.000 0.000 3.550 0.000
Unk 0.000 0.415 3.128 0.155 3.213 0.149




Table 23. Catch-at-age used inthe virtual population analyses. Age 15 isaplus group.

1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002

5

44.7
28.1
62.4
144.3
268.6
4755
1759.8
433.9
275.8
690.3
115.9
1135.9
578.2
46.4
354.0
883.0
837.0
974.0
1558.0
1257.0
263.0
154.0
27.0
119.0
48.0
296.0
4407.0
2237.0
2908.0
12745.0
15134.0
6103.0
148.0
1172.4
4316.3
99.2
180.9
19.4
10.6
26.0
24.6
110.2
316.6

6
318.8
200.4
445.1

1029.7
1916.7
3157.0
6271.7
3345.3
2342.3
2453.1
2172.2
1749.6
2573.8
1079.1
5955.0
3128.0
3907.0
6723.0
4467.0
6551.0
2977.0
554.0
314.0
991.0
397.0
788.0
9707.0
4941.0
3213.0
11553.0
7694.0
12152.0
1023.0
3712.9
3837.1
313.9
742.8
134.9
54.8
174.5
318.7
330.6
312.6

7

841.8
531.2
657.2
1866.4
4997.5
7234.8
10036.6
10834.8
4139.2
7875.0
2554.1
8411.7
2367.8
6329.1
10475.0
7220.0
8781.0
8743.0
9195.0
13532.0
9531.0
2248.0
1814.0
3053.0
1516.0
2362.0
12556.0
7691.0
4853.0
11432.0
4489.0
7846.0
2591.0
8820.9
5426.1
453.2
975.0
543.7
272.7
268.4
953.5
1136.8
618.4

8
1365.9
1230.9
1096.1
1434.1
3253.4
9305.9

111325
7647.2
9785.9

14186.6

10006.8

10457.6
7696.8

10518.1

10069.0
9433.0

19363.0

11730.0

10397.0

18747.0

12578.0
4786.0
4799.0
5797.0
3311.0
5652.0

12530.0

10893.0
7269.0
9652.0
4604.0
9331.0
3395.0

11590.5
4459.7

333.0
452.7
719.4
767.1
579.2
1380.5
1410.6
1508.9

9
1738.3
2463.9
1184.5
1546.8
6174.5
7048.0
9516.7
9504.5

11210.5
18181.9
13536.7
15504.1
11301.7
13016.7
7768.0
9234.0
16597.0
13559.0
12743.0
14977.0
14111.0
7921.0
8946.0
8343.0
5853.0
10694.0
13372.0
15867.0
10123.0
14180.0
8666.0
7856.0
3618.0
5720.0
2777.0
203.3
211.1
409.4
804.9
1030.0
1943.3
1581.9
14515

30

10
2280.0
3174.2
1669.1
2237.6
8768.6
7562.9
7266.3

13713.2
11631.0
12778.9
11286.1
14164.8
12765.9
10042.3
9004.0
7903.0
12338.0
11157.0
13881.0
12506.0
14212.0
11425.0
12836.0
7707.0
9958.0
15741.0
13874.0
17640.0
10325.0
12387.0
8666.0
6589.0
2154.0
3376.9
736.9
65.5
51.9
149.3
4555
1079.5
1773.3
1593.6
1097.1

11
2540.0
2467.1
2432.4
3104.3
6960.2
5731.6
7106.4

13672.7
7735.4
12735.3
11179.1
10993.1
12718.0
9980.4
7086.0
5701.0
8323.0
6520.0
9938.0
8791.0
11288.0
13565.0
15801.0
8493.0
12887.0
14528.0
14246.0
11404.0
9260.0
8405.0
6452.0
4394.0
1507.0
1853.1
475.6
13.6
10.4
93.5
278.5
627.5
1095.7
1402.1
1074.0

12
3473.6
2272.0
2697.6
4174.8
6149.8
5790.8
5667.6

14564.6
13842.2
10396.6
8248.5
9026.5
10706.0
6762.3
4596.0
4732.0
5156.0
4257.0
6823.0
3775.0
8088.0
11872.0
14489.0
7517.0
8964.0
9233.0
10376.0
6986.0
6040.0
4972.0
3633.0
2294.0
875.0
1002.5
162.8
4.1

8.1
56.8
117.3
278.6
449.9
663.9
613.5

13
2752.5
3894.1
2409.5
3896.9
3245.9
5214.6
5731.0
9495.5
8778.0
7053.8
5556.4
5195.2
6783.8
6589.6
3809.0
3788.0
3024.0
2369.0
3655.0
1843.0
3732.0
8693.0
7942.0
4588.0
5072.0
4108.0
5947.0
3076.0
2692.0
2029.0
1702.0

811.0
576.0
526.9
120.9
0.1
2.3
26.2
69.0
126.0
194.9
231.8
206.3

14 15+
2564.7 4588.8
2579.4 5102.7
3276.8 5958.8
3851.9 5622.8
3033.6 5552.8
4333.2 6510.2
5009.8 8475.7
6572.1 132478
6339.2 8419.3
5305.1 7666.2
4661.3 9285.0
3720.6 7130.5
4354.0 7033.1
3733.8 7013.8
2278.0 2164.0
2617.0 2933.0
2309.0 2241.0
1493.0 1625.0
2239.0 2440.0

714.0 580.0
1565.0 1022.0
5591.0 4697.0
4224.0 2943.0
2480.0 1771.0
2515.0 1602.0
1969.0 1792.0
2637.0 2155.0
1303.0 1046.0
1156.0 962.0
1027.0 715.0

945.0 548.0

364.0 484.0

513.0 579.0

354.7 526.8

54.7 21.7
0.1 0.4
1.0 13
1.4 14
49.2 18.3
45.1 27.5
43.6 114.8
85.8 109.0
63.2 61.4



31

Table 24. Commercia weights-at-age for Div. 3LNO American plaice.

1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003

5
0.227
0.227
0.201
0.179
0.178
0.182
0.178
0.182
0.177
0.182
0.188
0.181
0.193
0.190
0.191
0.192
0.183
0.187
0.152
0.167
0.155
0.175
0.210
0.290
0.245
0.222
0.079
0.219
0.163
0.065
0.103
0.168
0.234
0.088
0.084
0.166
0.116
0.162
0.136
0.159
0.138
0.186
0.205
0.176

6
0.198
0.198
0.192
0.218
0.244
0.246
0.241
0.245
0.240
0.246
0.240
0.233
0.241
0.226
0.229
0.231
0.236
0.234
0.233
0.251
0.262
0.281
0.250
0.313
0.306
0.298
0.203
0.189
0.242
0.178
0.158
0.215
0.238
0.228
0.148
0.168
0.194
0.189
0.165
0.212
0.229
0.242
0.268
0.246

7
0.232
0.232
0.227
0.229
0.293
0.323
0.327
0.326
0.316
0.303
0.309
0.302
0.310
0.285
0.288
0.296
0.296
0.305
0.305
0.312
0.362
0.365
0.369
0.375
0.382
0.367
0.302
0.278
0.317
0.257
0.253
0.321
0.330
0.279
0.244
0.252
0.265
0.266
0.255
0.227
0.300
0.332
0.357
0.330

8
0.320
0.320
0.326
0.326
0.382
0.434
0.427
0.416
0.415
0.379
0.363
0.365
0.400
0.376
0.349
0.376
0.380
0.386
0.384
0.400
0.425
0.430
0.416
0.447
0.466
0.425
0.420
0.349
0.421
0.365
0.341
0.408
0.415
0.358
0.320
0.341
0.386
0.379
0.350
0.316
0.346
0.408
0.435
0.397

9
0.423
0.423
0.441
0.447
0.458
0.554
0.565
0.552
0.531
0.504
0.470
0.443
0.461
0.501
0.465
0.484
0.482
0.504
0.469
0.476
0.495
0.484
0.469
0.530
0.553
0.503
0.509
0.452
0.463
0.467
0.464
0.520
0.514
0.453
0.441
0.515
0.537
0.542
0.495
0.411
0.435
0.449
0.510
0.465

10
0.539
0.539
0.549
0.569
0.579
0.620
0.702
0.710
0.652
0.635
0.619
0.573
0.557
0.576
0.600
0.627
0.610
0.612
0.614
0.558
0.560
0.538
0.509
0.582
0.609
0.601
0.605
0.599
0.547
0.545
0.586
0.661
0.667
0.568
0.613
0.742
0.807
0.745
0.633
0.553
0.559
0.572
0.581
0.571

11
0.663
0.663
0.663
0.668
0.687
0.727
0.828
0.817
0.819
0.740
0.730
0.725
0.679
0.716
0.759
0.789
0.757
0.761
0.718
0.657
0.629
0.560
0.565
0.610
0.676
0.679
0.713
0.749
0.712
0.696
0.745
0.845
0.861
0.730
0.727
1.102
1.058
0.953
0.806
0.673
0.715
0.741
0.723
0.726

12
0.775
0.775
0.810
0.790
0.789
0.813
0.904
1.003
0.916
0.914
0.813
0.850
0.818
0.885
0.951
0.994
0.955
0.919
0.897
0.847
0.720
0.663
0.638
0.671
0.771
0.849
0.901
0.925
0.934
0.909
0.986
1.104
1.096
0.926
0.906
1.226
1.457
1.187
0.985
0.860
0.893
0.931
0.940
0.922

13
0.872
0.872
0.885
0.876
0.882
0.891
0.925
1.025
1.052
1.020
1.012
0.933
0.922
1.038
1.190
1.208
1.109
1.119
1.098
1.061
0.958
0.765
0.812
0.842
0.923
1.120
1.195
1.175
1.229
1.223
1.317
1.478
1412
1.205
1.163
1.313
1.625
1.531
1.260
1.065
1.147
1.161
1.128
1.145

14
1.041
1.041
1.035
1.021
1.023
1.076
1.095
1161
1.219
1.227
1.106
1.087
1.102
1117
1.396
1.439
1.332
1271
1.303
1414
1.290
0.993
1.005
1.091
1177
1.463
1.570
1.500
1.560
1572
1.697
1.880
1.806
1.466
1.444
1.849
2.109
1.924
1.732
1.387
1.357
1.390
1.404
1.384

15+
1.274
1.274
1.281
1.357
1.352
1.420
1.444
1.563
1.612
1.623
1.495
1.354
1.365
1.466
1.705
1.817
1.683
1.631
1.626
1.681
1.757
1.446
1.336
1.502
1.638
1.921
2.082
2.017
2.062
2.070
2.049
2.224
2.327
2.008
1.792
1.776
2.353
2.613
2.014
1.747
1.791
1.789
1.741
1.773
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Table 25. Estimated proportion mature-at-age for Div. 3LNO American plaice.

1960
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
1981
1982
1983
1984
1985
1986
1987
1988
1989
1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2001
2002
2003

5
0.002
0.003
0.002
0.001
0.001
0.005
0.013
0.005
0.003
0.003
0.001
0.000
0.000
0.000
0.002
0.002
0.002
0.001
0.000
0.001
0.001
0.002
0.000
0.001
0.000
0.004
0.008
0.004
0.002
0.002
0.003
0.006
0.001
0.005
0.026
0.076
0.008
0.005
0.020
0.023
0.018
0.020
0.020
0.020

6
0.004
0.005
0.009
0.006
0.002
0.004
0.016
0.033
0.012
0.008
0.009
0.002
0.002
0.001
0.001
0.006
0.007
0.007
0.004
0.001
0.004
0.006
0.010
0.003
0.009
0.005
0.022
0.036
0.018
0.010
0.009
0.013
0.022
0.008
0.034
0.106
0.174
0.036
0.027
0.071
0.078
0.055
0.068
0.068

7
0.016
0.014
0.013
0.027
0.019
0.009
0.017
0.050
0.082
0.031
0.023
0.025
0.008
0.007
0.006
0.007
0.021
0.023
0.023
0.015
0.008
0.024
0.031
0.051
0.030
0.064
0.055
0.112
0.155
0.077
0.050
0.052
0.059
0.082
0.067
0.195
0.345
0.349
0.154
0.139
0.219
0.230
0.162
0.204

8
0.040
0.046
0.041
0.037
0.082
0.056
0.038
0.063
0.143
0.190
0.078
0.062
0.065
0.026
0.025
0.025
0.029
0.070
0.073
0.070
0.057
0.047
0.122
0.152
0.229
0.228
0.345
0.424
0.412
0.474
0.272
0.209
0.241
0.232
0.260
0.377
0.627
0.701
0.577
0.469
0.486
0.508
0.514
0.388

9
0.127
0.105
0.126
0.117
0.100
0.218
0.158
0.141
0.209
0.346
0.381
0.183
0.160
0.158
0.086
0.085
0.108
0.121
0.212
0.209
0.193
0.192
0.224
0.442
0.501
0.620
0.738
0.803
0.904
0.796
0.815
0.626
0.573
0.647
0.595
0.579
0.837
0.921
0.913
0.777
0.810
0.846
0.792
0.789

10
0.232
0.333
0.250
0.298
0.291
0.240
0.468
0.371
0.404
0.509
0.627
0.618
0.372
0.353
0.338
0.248
0.258
0.359
0.386
0.491
0.469
0.432
0.483
0.628
0.818
0.850
0.900
0.964
0.969
0.992
0.956
0.956
0.883
0.872
0.914
0.877
0.843
0.977
0.988
0.979
0.899
0.954
0.970
0.934

11
0.561
0.564
0.632
0.486
0.556
0.559
0.474
0.735
0.649
0.737
0.802
0.842
0.809
0.610
0.611
0.581
0.537
0.563
0.723
0.742
0.775
0.747
0.707
0.786
0.908
0.962
0.970
0.980
0.996
0.996
0.999
0.992
0.991
0.971
0.972
0.984
0.972
0.954
0.997
0.998
0.995
0.958
0.990
0.995

12
0.810
0.810
0.847
0.855
0.728
0.787
0.797
0.720
0.897
0.853
0.921
0.941
0.944
0.918
0.806
0.818
0.790
0.803
0.827
0.924
0.929
0.925
0.908
0.884
0.936
0.983
0.993
0.994
0.996
1.000
0.999
1.000
0.999
0.998
0.993
0.994
0.997
0.994
0.988
1.000
1.000
0.999
0.983
0.998

13
0.932
0.932
0.932
0.960
0.953
0.884
0.916
0.924
0.880
0.965
0.948
0.980
0.984
0.982
0.967
0.917
0.928
0.911
0.935
0.947
0.983
0.984
0.978
0.971
0.960
0.983
0.997
0.999
0.999
0.999
1.000
1.000
1.000
1.000
1.000
0.999
0.999
1.000
0.999
0.997
1.000
1.000
1.000
0.993

14
0.977
0.977
0.977
0.977
0.990
0.986
0.956
0.970
0.974
0.955
0.989
0.983
0.995
0.996
0.994
0.987
0.967
0.974
0.965
0.980
0.985
0.996
0.996
0.994
0.991
0.987
0.996
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
0.999
1.000
1.000
1.000

15
0.992
0.992
0.992
0.992
0.992
0.998
0.996
0.984
0.990
0.991
0.984
0.996
0.994
0.999
0.999
0.998
0.995
0.987
0.991
0.987
0.994
0.996
0.999
0.999
0.998
0.997
0.996
0.999
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
1.000
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Table 26. Results of ADAPT for Div. 3LNO American plaice
using Canadian Spring and Fall surveys.

ORTHOGONALITY OFFSET......... 0.000322
MEAN SQUARE RESIDUALS ....... 0.270269

Parameter Est. Std. Err. Rel. Err. Bias Rel. Bias
N[2003 6] 1.88E+04 1.02E+04 0.54 2.76E+03 0.147

N[2003 7] 7.00E+03 2.27E+03 0.324 3.70E+02 0.053
N[2003 8] 6.08E+03 1.63E+03 0.268 2.12E+02 0.035
N[2003 9] 7.12E+03 1.84E+03 0.259 2.09E+02 0.029
N[2003 10] 5.59E+03 1.41E+03 0.253 1.46E+02 0.026
N[2003 11] 4.37E+03 1.08E+03 0.248 1.04E+02 0.024
N[2003 12] 3.78E+03 9.56E+02 0.253 8.75E+01 0.023
N[2003 13] 2.73E+03 6.94E+02 0.254 6.22E+01 0.023
N[2003 14] 1.39E+03 3.52E+02 0.253 3.18E+01 0.023
]

N[2003 15] 9.30E+02 1.77E+02 0.19 1.02E+01 0.011
Spring g5 2.70E-03 3.56E-04 0.132 1.84E-05 0.007
g6 4.59E-03 5.88E-04 0.128 3.00E-05 0.007
q7 5.86E-03 7.43E-04 0.127 3.87E-05 0.007
g8 5.41E-03 6.84E-04 0.126 3.70E-05 0.007
g9 5.00E-03 6.33E-04 0.127 3.56E-05 0.007
qlo0 4.03E-03 5.11E-04 0.127 2.99E-05 0.007
gll 3.96E-03 5.06E-04 0.128 3.09E-05 0.008
ql2 4.40E-03 5.69E-04 0.129 3.63E-05 0.008
ql3 4.34E-03 5.70E-04 0.131 3.75E-05 0.009
ql4a 447E-03 5.99E-04 0.134 4.01E-05 0.009
Fall g5 7.34E-03 1.17E-03 0.16 7.49E-05 0.01
g6 9.77E-03 1.54E-03 0.157 9.79E-05 0.01
q7 9.43E-03 1.47E-03 0.156 9.55E-05 0.01
g8 8.00E-03 1.25E-03 0.156 8.29E-05 0.01
g9 7.54E-03 1.18E-03 0.156 8.13E-05 0.011
ql0 5.78E-03 9.07E-04 0.157 6.49E-05 0.011
qll 5.80E-03 9.21E-04 0.159 6.89E-05 0.012
qlz 6.65E-03 1.07E-03 0.162 8.38E-05 0.013
ql3 6.69E-03 1.11E-03 0.166 8.99E-05 0.013

ql4 7.85E-03 1.31E-03 0.166 1.06E-04 0.013
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Figure 1. Catches and TAC's of American plaice in Div. 3LNO.
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Figure 2. Stratification scheme used in Canadian research vessel surveys of Div. 3LNO.
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Figure 3. Biomass (‘000 tons) of American plaice from spring and fall Canadian surveys
in Div. 3LNO combined.
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Figure 4. Mean (+ 1 Std. dev.) weight per tow (Kg) of American plaice from Canadian spring
surveys inDiv. 3L, 3N and 30.
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Figure 5. Mean weight per tow (+ 1 Std. dev.) of American plaice from Canadian spring and

fall surveys of Div. 3LNO combined.
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Figure 6. Abundance (millions) of American plaice from spring and fall Canadian surveys
in Div. 3LNO combined.
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fall surveys of Div. 3LNO combined.
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Figure 8. Mean (+ 1 Std. Dev.) number per tow of American plaice from Canadian spring surveys
of Div. 3L, 3N and 30.
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Figure 10. Proportion of American plaice biomass located north of 45 N in Div. 3LNO in Canadian
spring surveys.
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Figure 11. Mean (+ 1 Std. Dev.) weight (Kg) per tow of American plaice from Canadian fall
surveys in Div. 3L, 3N and 30.
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Figure 12. Mean (+ 1 Std. Dev.) number per tow of American plaice from Canadian fall
surveys of Div. 3L, 3N and 30.
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Figure 13, Distrbation of Amencan plasce {kg) from Canadian fall surveys in MAFO Davisions 3180
from 15995 10 2002,
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13, Continued

Fgume
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Figure 14. Total catch from 1977 to 2002 and RV biomass index from 1985 to 2002.
Also shown is the catch/biomass ratio. Biomass is Campelen or equivalent.
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Figure 15. Estimates of mortality for ages 1 to 16 from Canadian spring surveys from 1985 to 2002.
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Figure 16. Estimates of mortality for ages 1 to 16 from Canadian fall surveys from 1990 to 2001.
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Figure 17. Mean length at age for selected ages of Div. 3LNO American plaice from
Canadian spring RV surveys.
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