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TAC regulation  
This 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. 

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.1). Catches then 
increased to 65,000 t in 1986 and have subsequently declined, with the 1990 
value of 32,000 t being the lowest since 1963. The 1991 catch is estimated 
to be about 39,000 t. 

From 1977 to 1982, the catch was taken almost exclusively by Canadian 
vessels; but the catch by other nations increased rapidly from less than 
2000 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). Canada and Spain have 
taken most of the catch from 1987 to 1989. 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 based on reported flounder catches, 
and any other estimates deemed by STACFIS to be reliable. This uncertainty 
is reflected in the following table, where a large portion of the 1991 catch 
is estimated: 

Canada 	22453 	t 
EC Spain 	276 
EC Portugal 	186 
S.Korea 	6000 
Other 	10521 
Total 	39436 

Table 3 indicates that the bulk of the catch has usually been taken in 
Div. 3L. This table 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 series. Recent catches in the 
Regulatory Area continue to be mainly from Div. 3N. 

In 1990 and 1991, the Canadian catch totalled about 22,500 t, most of 
which came from Div. 3L (Table 4). The 1990 catch by inshore gears, mainly 
gillnet, was the lowest in the 19-year time series for which catches by 
inshore gears were available and the 1991 value of 1500 t was only 13% 
higher. Most of the remainder of the 1991 catch was taken by otter trawl, 
although about 2000 t was caught by Scottish seiners, which was similar to 
1990. One major difference in the Canadian catch in 1991 was the amount 
taken in Div. 30. Table 5 shows that the otter trawl catch in Div. 30 in 
1991 was the highest by Canada since 1974. The directed fishery was higher 
in Div. 30 in 1991 than in either Div. 3L or 3N (Table 6), which is the only 
time that has occurred. This shift in effort also resulted in increased by-
catches of yellowtail in Div. 30 (Table 7), and in fact some of the fishery 
in this area was actually a mixed fishery for both flatfish species. 
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Catch-at-age, mean weights-at-age  
Sampling was available from the Canadian (Table 8), Spanish (SCS 

92/13), and Portuguese (SCS 92/14) fisheries in 1991. Table 9 shows the 
catch-at-age from the Canadian fishery in Div. 3L (inshore and offshore), 
3N, 30, and 3LNO combined. Ages 7-11 comprised the majority of the catch, 
with the peak being age 9; this is one year lower than the modal age in the 
Canadian fishery in 1990. The mean weights were higher at most ages in 1991 
compared to 1990; this continues the trend noted at the older ages in recent 
years. 

The Spanish catch-at-age was combined with the Portuguese catch at age 
and adjusted to represent a total catch in Div. 3LNO of 16983 t. This 
includes catches by S. Korea, other non-members estimated from surveillance, 
and estimates of other non-reported catches. The Spanish and Portuguese 
catch-at-age are shown in Table 10 and indicate that ages 5-7 comprise 70-
80 % of the catch numbers.In each year from 1989 to 1991, the 1985 year-
class was predominant in the Spanish catches. 

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

Canadian catch rates (C/E)  
As in all recent assessments of this stock, a multiplicative model was 

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

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

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

Research 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 1992, with the 
exception of 1983. The stratification scheme used is shown in Figure 4. 

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 to a value 
in 1991 which is only about 20% of the 1985-88 mean value (Table 15). A 
preliminary estimate from the 1992 survey was only 8% of the 1989 estimate 
in Div. 3L (Fig.5). Strata 729-734 in the deep water, which had not been 

surveyed in this series since 1985, accounted for about 5% of the 1991 
estimate. There is no evidence from these surveys that plaice changed their 
distribution by moving to deeper water, at least in the spring time (Table 
16). 



In Div. 3N, the biomass index also shows a decline in recent years, 
with 1992 being the lowest point by far in the series (Table 17,Fig. 5). As 
in Div. 3L, there is no evidence of a movement of plaice to deeper waters , 
down to the 400 fm limit covered in the surveys (Table 18). 

In Div. 30, the biomass index has not shown the same consistent decline 
(Fig.5), although the 1992 value is the lowest in the series (Table 19). As 
in the other Divisions, most of the biomass continues to be found in the 
shallower strata (Table 20). 

Tables 21-23 contain comparisons of biomass 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 ranges from 13 to 46 with an average of 26%. 
For Div. 3LNO combined (Table 24), the percentage from 1985 to 1991 ranged 
from 2.6 (1988) to 9.7 (1985). 

To allow comparison of the trends in abundance at age for this stock 
over the 1971-91 period, a multiplicative analysis of mean catch number per 
stratum was again carried out, using the same methodology employed in the 
1991 assessment of this stock. The resulting series is adjusted for the 
change in the vessel-gear used for the surveys and accounts for strata not 
surveyed in each year. Tables 25, 26, and 27 show the abundance for 
Div. 3L, 3N, and 30 respectively, with Table 28 containing the combined 
'index. It should be noted that the data from the 1992 survey were not 
available on an age-by-age basis at this time. 

Figure 6 shows the trends in abundance for Div. 3L, 3N, and 30, 
separately and combined. In all areas, abundance was generally highest in 
the late 1970s and early 1980s as the strong year-classes of the early 1970s 
dominated survey catches. Abundance in 1990-91 was lower than any other 
years, and the 1992 abundance is certain to decline further, based on the 
biomass index from the 1992 survey. The abundance of older fish has been 
declining rapidly, with the 1991 value for age 8+ abundance being about half 
the 1990 value and about one-third the estimates for 1986-1988. 

There is some evidence, from the surveys, of improved recruitment to 
the stock. The 1985 year-class, shown to be strong in juvenile flatfish 
surveys in Div. 3N0, 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). However the estimate at age 6 in the 1991 survey is no better 
than average. This year-class also showed up strongly in Div. 30 in 1990, 
but is again about average in 1991. The 1986 year-class appeared to be 
slightly above - average in Div. 3N0 in 1990 and 1991. There is, as yet, no 
evidence from the spring surveys in Div. 3L that the 1985 or 1986 year-
classes are strong. In total, the 1985 and 1986 year-classes appear to be 
below average, although the 1985 year-class is the dominant one in the 1991 
survey (Table 28). It should be noted that 1991 is the only year in the 
series of spring surveys where the dominant age is less than 7. 

It has been hypothesized that bottom temperatures may affect the 
abundance estimates of this stock, either through changing availability, 
natural mortality, or some other factor. Tables 29-31 show the mean bottom 
temperature, by depth range, from the fishing stations in the spring surveys 
from 1971 to 1991 in Div. 3L and 3N, and 1973-91 in Div. 30. In general, 
the coldest years were 1972-74, 1985-86, and 1990-91. Most of the A. plaice 
population is found in Div. 3L, mostly at depths less than 100 fathoms. 
Temperatures in Div. 3L are lower on average than in Div. 3N0, due to the 
influence of the Labrador Current. Figs. 7-9 show the trends in the mean 
bottom temperature at the 51-100 fathom range in each Division. Temperatures 
in the fall surveys in Div. 3LNO in 1990 and 1991 were generally higher than 
in spring (Table 32), although there was little change from spring to fall 
in both years in the temperature at the 51-100 fm interval in Div. 3L. The 
recent declines in abundance as measured by the surveys coincide with very 
low temperatures on the Grand Bank. Recent experimental work has shown that 
A. plaice tolerate sudden decreases in water temperature and will survive in 
water as 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 
relationships 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 observed. In Divs 2J+3K, the biomass index from surveys has decreased 
from estimates around 100,000•tons in 1980-84 to less than 15,000 tons in 
1991 (Fig.10). It is highly unlikely that the fishery played a major role, 
with catches in this area averaging just 1600 t from 1983-1991. In Subdiv. 
3Ps, the biomass of plaice has shown a similar downward trend since the mid- 
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1980's. These declines suggest that factors other than the fishery have had 
a substantial impact on the reduction of the A.plaice stocks in the 
Newfoundland area. 

Tall 
Stratified-random surveys have been conducted in Div. 3L in the fall 

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

Figure 12 shows a time series of abundance estimates from all surveys 
in Div. 3L over the period 1981-91, including the data from the spring and 
fall surveys discussed above. In 1990 and 1991, fall surveys were also 
carried out in Div. 3N0. Table 35 compares the results from the spring and 
fall surveys in 1990 and there are a number of interesting points here. The 
indices for 3LNO combined increased between spring and fall in each year 
(40% for abundance in 1990 and 75% in 1991). This spring to fall increase 
has not been observed consistently in other years (Fig.12). As well, the 
estimates of total abundance and biomass dropped sharply from 1990 to 1991 
( - 44% for abundance in the spring surveys and -30% in the fall surveys). 
This decline was evident in all 3 areas in the spring surveys but only in 
Div. 3L in the fall, as both abundance and biomass increased in Div. 3N0 
from fall 1990 to fall 1991. 

Tables 36 to 38 contain biomass estimates by stratum from the fall 
surveys in 1990 and 1991 Div. 3L, 3N, and 30 respectively. As. with the 
spring surveys, there is no evidence to suggest a migration of A.plaice to 
deeper water. Table 39 shows the estimates of A.plaice biomass in the 
Regulatory area from the 2 fall surveys and these proportions are similar to 
those from the spring surveys (Table 24). 

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

USSR Surveys  
Figures 13 and 14 show the estimates of abundance and biomass 

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

Maturity Ogives  
To examine possible changes in sexual maturation rates of-A.plaice on 

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

M50 
Survey 	Length 	Age  
Spring 85 	35.0 	8.5 
Fall 85 	33.7 	7.9 
Spring 91 	34.1 	8.6 
Fall 91 	33.5 	7.5 

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

Sequential population analysis (ADAPT and Laurec/Shepherd)  
The catch-at-age , the abundance at ages 5 to 14 from the Canadian 

groundfish surveys, and the C/E at ages 9 to 14 from the Canadian commercial 



fishery, all for the years from 1975-91 (except for no 1983 RV data) were 
used in 2 formulations of the Adaptive framework. The first (Tables 41-43) 
used both indices while the second (Tables 44-46) used only the RV data. In 
both formulations, all parameter estimate were significant, with most CV's 
between 0.2 and 0.3. The residual patterns for both . indices (Table 40) 
indicate Year effects to be present, with 1991 showing negative residuals at 
virtually all ages in both indices. As well, the C/E residual matrix shows 
mostly negative residuals from 1975 to 1981, and positive values after that, 
indicating lack of fit of the model. Residual patterns are not as pronounced 
with the RV data in both formulations. Population estimates are similar in 
both ADAPTs, but are lower at all ages in the formulation with RV data 
alone. 

The Laurec/Shepherd (LS) calibration technique was used with the same 
input data used in the Adaptive framework, except that the survey data were 
those for 1984 onward only (there was no survey in 1983). Table 47 contains 
the results of the calibration with both indices, and the standard error 
estimates on the q values are generally 2 to 3 times higher in the C/E 
relationships than for the RV data. Table 48 shows the output for the RV 
data only. Table 49 contains a comparison of the 4 calibrations (2 ADAPT and 
2 LS). The LS indicates a substantially lower population biomass in 1991 
relative to ADAPT (Figs. 20 and 21), with the RV only formulation showing 
slightly lower population estimates than the LS run with both indices, which 
agrees with the Adaptive framework results. All 4 analyses indicate the 1985 
and 1986 year-classes to be larger than those of the previous few years, 
with LS showing all year-classes from 1981 to 1986 to be smaller than the 
corresponding values from ADAPT. In general, recent year-classes are smaller 
than those of the 1960's and early 1970's. Given the problems with the C/E 
tuning, it was decided to use only the results from the RV-only tuning for 
catch projections. 

Regardless of the analysis used, the conclusions must be basically the 
same - that the stock has declined substantially from the mid 1980's to the 
present. SSB is at an extremely low level (17,000 t with LS, 42,000 t with 
ADAPT). There are likely to be a number of reasons for the decline, 
including adverse environmental conditions, but a major contributor must be 
the increased fishing mortality on the younger ages, including those which 
are not estimated in the VPA. The increase in fishing mortality at the 
younger ages in the VPA (6-8) is particularly evident in the LS analyses. 

Catch projections  
Results from both the ADAPT and LS calibrations were used in catch 

projections for 1993. The population estimates for 1991 were taken from the 
calibrations with RV data only and the PR values were determined from 1989-
1991 mean F's in each analysis. The 1989-91 mean weights at age were used in 
both projections. The GM estimate (1978-89) of 150 million fish was used for 
the age 5 population in 1992 and 1993, and the catch in 1992 was assumed to 
be 30,000 t. The F 0 , 1  catch in 1993 is approximately 10,500 t with the LS data 
and 14,500 t with the ADAPT. Fishing mortality on the stock should be 
reduced to allow the 1985 and 1986 year-classes to contribute to the SSB. 

Table 1. Nominal catches (t) of American plaice for NATO Divisions 31110, 

1960-99 and TACK fro* 1973 to 1992. 

Year Canada Prance Poland USSR South Korea°  Other Total TAC 

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

1961 14,903 1,473 286 1,248 3 17,913 

1962 15,217 973 171 1,841 4 18,206 

1961 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 53.761 

1966 51,225 1,246 860 11,484 196 65,011 

1967 54,190 1,326 3.234 35,139 524 94,413 

196B 48,674 406 203 21,751 133 71,167 

1969 64,815 41 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 59,161 

1971 10,506 110 1,116 17,516 115 52,841 60,000 

1974 35,101 418 615 10,074 09 46,297 60,000 

1975 34,015 442 537 7,682 545 43,221 60,000 

1976 47,006 305 5  1.280 429 51,825 47,000 

1977 42,579 31 1,023 3413 43,981 47,000 

19/8 48,634 168 1,048 178 50,028 47,000 

1979 47,131 113 1.190 135 40,569 47,000 

1900 48,296 103 336 271 49.086 47,000 

1981 48,177 210 847 924 50,138 55,000 
1982 49,620 133 67 715 517 51,052 55,000 

1983 35,907 41 170 815 1,6026  38,535 55,000 

1984 31,756 140 1  360 1.582 3,606r.  39.445 55,000 

1905 40,024 - 4  81 2,401 I1,620r.  54,212 49,000 

1966 33,409 46 188 3,952 26,975" 64,570 55,000 

31,967 17 47 2,741 18,240, 55,012 48,000A  

1988' 16.632 - 159 2,522 11,122, 40,835 33,585" 

1989''' 27,926 93 6 724 14,649:: 43,398 30,300 

1990' 22,560 17 695 8,767" 32,039 24,900 

1991'  25,800 

1992 25,000 

a lncludes a Aortic.° of catches reported as unspecified flounder. See 
„text for details. 
"includes s  catches estimated from su 
A 	

rveillance reports. 
c See text for

ome 
 details of 1991 catches. 

"Effective TAG, 
"Provisional. 



Table 2. Areakdown of catches from Paid. 1 listed ea 'other" for 1984-90. 

CaY"a  Tear Spain 	Portugal Papa" 	USA 	Islands b  (NAPO member)
Other 

 (Non-mettErn-  Total 

1984 1,622 - 1,800 - 184 3,606 
1985 5,498 27 3,892 1,310 797 96 11,620 
1906 11,802 9,240 1,756 1,506 572 19 - 26,975 
1907 14,476 2,516 - 1,248 - - - 10,240 
19138 8.956 072 1,179 115' 11,322 
1989 10,909 588 - 1,133 - 52 1,967 14,649 
1990 304 357 10 6,196' 1,900 8,767 

ountries not in Tables I or 2. 
of reported to NAM. Catches estimated fro.: surveillance reports. 

Includewsome estimated catches. 

Table 3. Breakdown of plaice nominal catches It) in 
Divisions 31140 by Division, for the years 1960-88. 

Year Division 3L 	Division 3/1 	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 25,119 
1964 21,391 14,587 2,509 38,567 
1965 25,034 26,270 1,957 53,261 
1966 10,572 34.698 11,741 65,011 
1967 39,515 24,364 31,534 91,413 
1968 39,126 20,030 14.003 73,167 
1969 52,880 14,442 12,115 79,437 
1970 39,317 21,032 6,266 66,645 
1971 37,051 22,073 7,164 67,888 
1972 33,330 17.307 8,644 59,361 
1973 20,103 20.883 11,857 52,843 
1974 16,610 21,126 8.561 46,297 
1975 15.171 21,308 6,742 43,221 
1976 25,122 18,623 8,080 51.825 
1977 23,763 16,541 3,675 43,981 
1978 30,115 13,443 6.440 50,028 
1979 28,700 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 a  32,761- 13,101 5,190 51,052 
1983:'  19848 : 6  

22.964 
20.301 
23.320 

11,107 
15,147 
25,806 

1,464 
3,991 
5,086 

38,535 
39,445 
54,212 

25,745 34.012 4,813 64,570 
1901 0  , 32,937 16,331 5.744 55,012 
19088:v  18,425 17,507 1,823 40,835 

a lncludes breakdown of unspecified flounder catches by 
"rea. 

Includes estimates of non-reported catch on the Tail of the 
Bank outside Canadian 200-mile 	limit. 	These catches era 
attributed 908:10% to Divisions 	3N:30. 

Table 4 	. Breakdown of Canadian (Nall) catches by division, month, end gear 
of A. plaice 	in Div. 31,N0 in 1991. 

34 311 30 
Month OT SS Misc. OT SI 	Mac of ss Mir Total 

Jan 27 27 
Feb 1 1 2 
Mar 10 2 1 13 
Apr 85 50 1 73 209 
May 277 15 201 56 	2 531 144 12 1238 
Jun 617 66 301 280 121 1175 72 2632 
Jul 1055 191 622 275 215 3246 76 5680 
Aug 1187 176 338 964 344 1636 21 4666 
Sep 1732 116 152 096 132 477 5 3510 
Oct 2253 158 97 202 37 310 9 3066 
Now 620 13 29 50 18 37 23 4 802 
Dec 542 7 5 12 7 15 20 3 611 

Total 8406 727 1559 2940 931 	2 7502 367 19 22453 

511" 
GN 1504 
Other 55 

Div. Totals 	34 	30 	38 
10692 	3073 	7888 

3110 Otter Trawl (07) 	18040 
Scottish Seine ( ) 	2025 
Gillnet (GM) 	 1504 
Other 	 76 



Ted. 3 . Canadian rook-hos of A. plait. (otter 
trawl only), by division. linm 19/3 to 1991. 

Tear 32 39 36 3160 

1973 14367 11575 9966 35906 
1974 11745 1374t 7895 33381 
1975 11356 16306 3659 31521 
1976 20648 17171 6363 44202 
1977 19493 15536 3520 38557 
1978 25524 12522 6741 44343 
1979 23690 ' 13923 4665 42286 
1980 28083 14786 1893 44762 
1981 12297 9306 1810 43415 
1962 20204 11921 5043 45118 

1 99:34 
19091 
16784 

8677 
10950 

4324 
3312 

32092 
31046 

1985 20210 13327 3935 37472 
1986 17461 8066 3867 29394 
1907 21511 4396 3043 29750 

1988 14126 '5195 4441 23762 
1989 15755 4665 4024 24444 

1990 11465 4181 3611 19257 
1991 8406 2940 7502 18848 

Table 6 . Catches of A. plaice by Canada (N) otter traria in the directed (main 
npecies A. plaice) fishery and their percentage of the total otter tree! catch of 

A. plaice by Cansde. 

Year 

3L 39 30 3100 

Directed I toted Directed 1 total Directed  % total Directed 1 total 

1973 12548 87 7479 65 6362 64 26389 73 

1974 11278 96 9609 70 6722 05 27609 83 

1975 10267 90 11769 72 2585 67 24621 78 

1976 20132 98 15569 91 5151' 81 40852 92 

1977 18027 92 14085 91 2559 73 34671 90 

1978 23607 93 9961 80 5067 01 38715 87 

1979 20510 07 10095 73 3595 77 34208 81 

1980 22639 81 11930 81 1446 76 36015 80 

1981 28058 '  87 6069 65 1330 73 15451 02 

1981 21503 DI 9541 80 2928 58 35972 80 

1983 12172 64 6072 70 2851 66 21095 66 - 

1984 10318 61 6360 58 2191 66 18877 61 

1905 14930 74 10594 79 1993 51 27517 73 

1986 12665 73 4969 62 2167 56 19801 67 

1987 14358 67 1835 42 1896 49 18009 61 

1988 8385 59 3359 65 2857 64 14601 61 

1989 11334 72 3371 72 2720 68 17425 71 

1990 7556 •  66 2846 68 2942 81 13344 60 

1991 6187 74 2260 77 6190 84 14737 78 

Table 7 • Catches and by-cetchee (t) of A. plaice and yetlartsi 1, by 
divi s ion, froe 1985_91 for 0.0100 PC 5 stern trawlers. Figures In square 
brackets represent the PerceateR e 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 
SI"r:tiVtatI 

Directed yellowtail 
plaice 

1985 32 
3N 

14617 
9978 

1551 
1361 

995 
1764 

(6) 
(15) 

793 
5385 

(121 
1041 

328 (29) 
1439 (21) 

30 1917 171 317 (14) 222 141 148 (40) 

1986 32 12410 (64) 890 (7) 619 [7) 319 (34) 
IN 4767 1251 934 (16) 7632 1881 1666 (10) 

30 2128 1111 375 (15) 450 151 241 (35) 

1987 32 14069 (801 216 (2) 198 121 98 (33) 
39 1774 1101 357 (17) 7672 1911 1492 (16) 
30 1767 1101 350 ( 17 ) 587 (71 196 (34) 

1988 32 8262 1581 165 (2) 220 Pli 95 (30) 

39 3279 1231 392 (II) 5096 MI 912 (15) 
39 2709 1191 430 (14) 571 [101 310(35) 

1989 32 11046 166) 149 (1) 65 [41 40 (38) 
39 3131 [191 428 (12) 1321 [6131 515(28) 
30 2483 1151 438 ( 15) 540 (281 322 (37) 

1990 34 7388 1571 126 (2) 194 191 92 (32) 
30 2759 1211 427 (13) 1753 (801 626 (16) 
30 2919 12 2 1 238 (8) 237 [II) 131  (36) 

1991 31- 6107 1411 318 (5) 91 111 '  56 (1R) 
30 2202 1151 295 (12) 2212 (721 440 ( 17 ) 
30 6069 (421 1067 (15) 756 1251, 411 (35) 



Table 	Sample. wood to cnIculate c•tch 	age. and Iona volght• •1 age for 
A. plait I,, the Canadian f Ishely lot Div, 	lot 1990. Numbers In per•nthene• 
ni !It the 	of Oh 	 nIISI Mild . 11' Is ihe number of nutrial. 

Age-length key 	Length frequency 	n Catch (I) 	Description 

	

Dmimo". 94, 11  (III) 08 , Sep. II. (100) 7 	1559 	Iliac gears. IL. Jan-Dec 

	

Offshore, 07, IL (249) OT, Apr, IL (342) 1 	113 	OT, 	IL, Jan-Apr 
Jtm 	(4351 1 	894 	May-Jun 

	

SS, Jun, 31. (316) 1 	66 	SS, 	31., Jan-Jun 

	

Offshore, 03, 31 (495) OT, Aug. 31. (430) 1 	2609 	OT.SS. 	31., Jul-Aug 
Sep 	(1072) 5 	1848 	Sep 

	

Offehore. 04. 31 (716) OT, Oct, 31. (5162) 14 	2411 	OT.SS, 31, 	Oc t 
Nov 	(3105) 9 	633 	Nov 
Dec 	(3)7) 1 	549 	Dec 

	

Offshore, 02, 30 (85) 07, May, IN (264) 1 	713 	All gears, 30. Jon-Jun 
03 	(171) OT, Sep. 311 (723) 2 	3160 	All gears, 3M, Jul-Dec 

	

Offshore, 02, 30 (344) OT, Apr, 30 (712) 1 
	

75 	All seers, 30, Jan-Apr 
' 	Jun, 	(1054) 3 

	
1718 	0T.Olisc, 	30 . May-Jun 

	

SS, Jun. 30 (325) I 
	

213 	55, 	30, May-Jun 

	

Offshore, 03. 30 (292) OT, Jul. le (1014) 3 	3246 	OT, 	30, Jul 
Aug 	(349) 1 	2482 	OT.MIee, 	Ig, Aug-Dec 

	

SE, Jul, 30 (342) 1 	154 	88, 	3g, Jul-Dec 

Table 9 . Catch at age and mean weights at age from the Canadian 
fishery for A.plaice in Div. 3LNO in 1991. 

3L-OFFSHORE 
4T(006( 	HRH 

3L INSHORE 
MAAR 	 CARP 

Ai 	WEIGHT 	1111110 	018 	III. EH. 	C. V. 

- 0.221 	5.61.0 	I 

- 	

9.50 	0.16 
0.266 	31.315 	40 	60.82 	0.15 
0.342 	33.198 	58 	19,96 	0.14 
0.481 	37.542 	61 	81.85 	0.12 

*I 	0.661 	41.373 	52 	72.31 	0.14 
Al 	0.867 	44.744 	30 	62.45 	0.16 

1 	1.143 	48.612 	14 	21.31 	0.19 
1 	1.466 	52.500 	3 	10.10 	0.10 

1.660 	54.S00 	2.27 	1.42 
1 	2.186 	59.001 	6.34 	0.94 
I 	2.349 	60.500 	5.92 	1.15 

3N 
AVERHE 	 CATCH 

APE 	HISS 	ISSN 	HD* III. CPR. 	C. V. 

	

5 	0.204 	20.954 	13 	8.11 	0.67 

	

6 	0.211 	31.654 	252 	50.43 	0.22 

	

* 7 	0.324 	53.190 	1690 	126.03 	0.46 

	

8 	0.479 	36.011 	3941 	184.08 	0.05 

	

9 	0.559 	19.139 	3267 	171.65 	0.15 

	

*10 	0.156 	12.857 	2391 	136.32 	0.16 

	

41 	0.956 	45.948 	1408 	106.91 	0.11 

	

12 	1,211 	49.459 	159 	69.05 	ILO 

	

.13 	LSO 	53.316 	229 	27.69 	0.11 

	

All 	1.855 	56.202 	100 	15.11 	0.15 

	

15 	2.241 	59.556 	13 	11.84 	0.16 

	

414 	2.164 	63.425 	72 	10.61 	1.15 

	

17 	3.123 	65.801 	13 	6.15 	0.47 

	

18 	3.395 	61.574 	0 	4.06 	0.41 

    

36 Aff11411 

 

AI 	RISS 	THITH 	RAN 310. ERR. 	C. Y. CATCH 

0.192 	28.350 	16 	17,30 	0.47 	 AC 	RIOT 	1101111 	8EA8 	310. ERR. 	C. Y. 
* 	0.276 	31.632 	244 	41.37 	0.18 

0.371 	34.661 	407 	58.11 	0.14 	

- 	

0.262 	31.260 	14 	8.01 	0.51 
0.514 	38.164 	576 	81.59 	0.14 	 0.319 	33.138 	67 	21.01 	0.31 
0.726 	42.118 	909 	107.58 	0.12 	 * 	0.341 	33.600 	443 	57.54 	0.13 

1 	0.096 	45.095 	753 	99.12 	0.13 	 0.413 	36.161 	1605 	145.52 	0.09 
1 	1.151 	48.571 	612 	81.67 	0.11 	 0.519 	39.679 	2110 	201.11 	0.11 

*1 	1.160 	52.302 	291 	52.16 	0.11 	 1 	0.152 	42.121 	2216 	211.51 	0.10 
I 	1.961 	51.092 	166 	35.06 	0.21 	 1 	1.016 	46.108 	1731 	106.14 	0.11 
1 	2.292 	59.852 	Ill 	25.18 	0.23 	 1 	1.386 	51.422 	953 	120.59 	0.13 
1 	2.613 	62.202 	SI 	15.21 	0.34 	 1 	2.030 	57.614 	303 	42.33 	0.14 
1 	3.204 	46.316 	39 	13.11 	0.34 	 1 	2.410 	60.611 	80 	18.95 	0.14 

el 	3,064 	10.239 	13 	4.11 	0.40 	 4 	2.114 	58.959 	54 	14.11 	0.21 

3LNO -TOTAL 	 *1 	2.116 	61.151 	16 	5.19 	0.34 
4 	1.144 	17.028 	1 	3.71 	0.51 

OHNE 	 CATCH 	 1 	3.549 	61.500 	I 	1.51 	1.17.  

ACE 	0(1101 	1(0110 	NO 	HO. ERR. 	C. V. 

	

0.210 	59.129 	64 	20.99 	0.33 

	

* 6 	0.201 	31,780 	555 	10.42 	0.13 

	

1 	0.375 	35.213 	2945 	162.19 	0.06 

	

* 8 	0.429 	36.090 	6109 	260.91 	0.04 

	

1 	0.583 	11.567 	6910 	291.43 	0.14 

	

40 	0,161 	42.151 	5192 	285.28 	0.05 

	

*11 	1.002 	46.586 	4141 	218.01 	0.04 

	

*12 	1.320 	50.661 	1149 	150.92 	1.01 

	

*13 	1.140 	55.124 	133 	62.46 	0.01 

	

44 	2.611 	50.102 	293 	15.51 	0.12 

	

.IS 	7.311 	60.114 	116 	24.11 	0.13 

	

44 	2.816 	14.235 	133 	11.16 	0.11 

	

*17 	3.456 	61.770 	33 	8.11 	0.27 

	

11 	3.416 	67.703 	11 	4.14 	0.49 



2 

To 

601. 	 wr. 

0.046 	12 	0.046 
n.085 	4115 	0. 084 

0.1]4 	1260 	n.073 
0.714 	9089 	(1.107 
0.329 	17886 	0.106 
0.506 	10269 	0.430 
0.680 	10627 	0.502 
0.844 	8294 	0.620 
0.998 	6933 	0.799 
1.161 	4519 	1.021 
1.592 	2365 	1.143 
1.515 	849 	1.803 
1.720 	399 	2.178 
1.795 	275 	2.153 
1.897 	191 	2.503 
2.488 	68 	2.960 

	

10 	3.416 

2.475 	13 	2.425 

6000 	 73963 al 	1000 
	

1000 

	

0.701 	11 

	

0.701 	47 
9 	0.325 

21 	0.429 
22 	0.583 	3 
19 	0.764  
13 	1.002 

7 
2 	1.17 
1 2.3211 

2.322 
2.886 
3.456 
3.416 

0.076 
O. IN 	7 
0.189 	20 
0.290 	34 
0.458 
0.604 
0.802 
0.997 	3 
1.271 	I 
1.541 
1.824 
2.703 
1.099 
1.817 

Tao, 10 . per mills age commmItIone Irns the commercial FINtery,.durrog 6996. 
'8 AmerIcan Plalfe m PINAIrmn 1E80 TOT Camorh. Spain and Portugal 0014 wIllt 
irle total reArowils At Age For all contries. 

TOTAL CATCH 
CANADA 	 SPAIN 	 INETIMAL 	AT AN 

NnTlr - Agn compositions for Spain And Portugal were need to adjust the catch by 
non-conrrActIng parties and others 1870020 In the NAPO Regulatory Area. 

TARLE 11 	CATCH AT ACE 10000 FOR AMERICAN 216161 IN DIVINERS 3E60 
100 NE PERIOD 1974-1991. 

001 	1974 	1973 	1976 	1977 	1978 	1979 	1900 	1981 	1982 	1963 	1904 	1925 	1986 	1987 	19811 	 1989 	1990 	1991 

	

354 	883 	937 	974 	0558 	1257 	263 	174 	27 	119 

	

5955 	2126 	3907 	6723 	4467 	6551 	2977 	554 	314 	991 

	

10475 	7220 	8781 	9743 	9193 13131 	9531 	1248 	1614 	3053 

	

10069 	9433 19363 11730 10197 18747 12778 	4786 	4799 	5707 

	

7762 	9234 16597 13559 12743 14977 14111 	7921 	2946 	8343 

	

9004 	7903 12338 11157 11291 12506 14212 11425 12836 	7707 

	

7086 	5701 	8323 	6520 	9936 	6791 	11288 13565 15801 	2493 

	

4596 	4732 	5156 	4257 	6823 	3775 	0088 11872 14429 	7117 

	

3809 	3726 	3024 	2369 	3653 	1843 	3732 	9693 	7942 	4588 

	

2278 	2617 	2309 	1493 	2239 	714 	1163 	5591 	4224 	2480 

	

1141 	1461 	1347 	1000 	1472 	342 	645 	2932 	2000 	1219 

	

651 	763 	594 	342 	649 	159 	265 	1119 	641 	373 

	

267 	475 	245 	182 	212 	63 	87 	394 	206 	130 

	

BO 	234 	65 	WI 	107 	16 	25 	246 	96 	49  

	

48 	296 	4407 	2237 	2908 12745 15134 	9099 

	

397 	788 	9707 	4941 	3213 11553 	7694 17886 

	

1116 	2362 	12556 	7691 	4953 11432 	4499 10269 

	

3311 	5652 	12530 10093 	7269 	9652 	4604 10627 

	

51153 10694 	13372 15867 10128 64180 	6666 	1294 

	

9959 15740 	13874 17640 10323 12387 	0666 	6933 

	

12887 14529 	14246 11404 	9260 	8405 	6452 	4519 

	

8964 	9233 	10376 	6986 	6040 	4972 	3633 	2363 

	

5072 	4100 	5947 	3036 	2692 	2029 	1702 	849 

	

2515 	1969 	2637 	1303 	1156 	1027 	945 	399 

	

1090 	1235 	1416 	768 	656 	550 	453 	275 

	

404 	388 	542 	247 	267 	146 	60 	191 

	

93 	160 	162 	27 	38 	14 	12 	68 

	

M 	9 	33 	4 	1 	5 	3 	10 

63513 57572 22876 69150 77336 83273 79367 71506 74135 50839 52123 67162 10107 8300 58201 89097 62335 71774 
61179 56689 22029 68176 75778 62016 79104 71352 74108 50740 52075 66867 	97399 80048 55891 76332 47400 62685 
57224 53561 78132 61453 71311 75465 76127 70798 73794 49749 51670 66078 	87693 75906 52620 64799 39706 44799 
46749 46341 69351 32710 62116 61933 66596 68350 71920 46696 50162 63716 	75136 68216 47827 53367 35219 34530 

TABLE 12  . WEIGHT AT AGE (kg) FOR AMERICAN PLAICE IN DIVISIONS 3LNO 
FOR THE PERIOD 1974-1991. 

AGE I 	1974 	1975 	1976 	1977 	1978 	1979 	1980 	1981 	1982 	1983 

5 	0.210 0.213 0,207 0.209 0.195 0.209 0,209 0.209 0.256 0.298 
6 	0.256 0.254 0.261 0.264 0.260 0.322 0,328 0.379 0.298 0.382 
7 	0.339 0.348 0.346 0.357 0.353 0.374 0.408 0.406 0.360 0.473 
8 	0.424 0.417 0.414 0.430 0.412 0.453 0.482 0.453 0.427 0.555 
9 	0.578 0.564 0.557 0.614 0.512 0.551 0.541 0.487 0.485 0.658 

10 	0.706 0.692 0.660 0.672 0.614 0.609 0.570 0.536 0.533 0.698 
11 	0.912 0.896 0.829 0.878 0.768 0.702 0.650 0.551 0.596 0.697 
12 	1.125 1.077 1.017 1.018 0.917 0.934 0.739 0.676 0.739 0.756 
13 	1.372 1.318 1.142 1.231 1.184 1.228 0.982 0.792 0.976 0.959 
14 	1.579 1.523 1.347 1.415 1.380 1.688 1.355 1.005 1.275 1.220 
15 	1.975 1.777 1.661 	1.782 1.694 1.910 1.758 1.305 1.594 1.551 
16 	2.411 2.254 2.050 2.191 2.066 2.117 1.793 1.772 2.028 2.132 
17 	2.647 2.538 2.263 2.323 2.276 2.336 2.224 2.116 2.322 2.370 
18 	2.944 2.621 2.718 2.541 2.274 3.194 2.689 2.431 2.705 2,809 

AGE 	1984 	1985 	1986 	1987 	1988 	1989 	1990 	1991 

5 	0.270 0.212 0.122 0.230 0.170 0,101 0.149 0.197 
6 	0.314 0.329 0.194 0.293 0.254 0.186 0.246 0.306 
7 	0.382 0.430 0.277 0.398 0.343 0.261 0,345 0.430 
8 	0.460 0.473 0.411 0.439 0.446 0.388 0,445 0.502 
9 	0.551 0.549 0.548. 0.497 0,489 0.488 0.554 0.620 

10 	0.563 0.655 0.666 0.655 0.601 0.608 0.704 0.799 
11 	0.654 0.820 0.776 0.843 0.774 0.806 0.913 1.021 
12 	0.852 1.102 0.989 1.103 1.034 1.068 1.205 1.343 
13 	1.128 1.472 1.296 1.395 1.369 1.446 1.624 1.803 
14 	1.444 1.898 1.674 1.735 1.745 1.805 1.992 2.178 
15 	1.987 2.341 2.065 2.221 2.226 2.259 2.206 2.153 
16 	2.561 2.904 2,518 2.952 2.825 2.992 2.788 2.583 
17 	2.851 3.270 3.030 3.345 3.645 3.885 3.422 2.960 
18 	3.713 4.056 4.040 3.979 4.692 4.286 3,851 3.416 

NOTE - WEIGHTS FOR 1990 WERE DERIVED AS THE AVERAGE OF 1989 AND 1991 
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Table 13. Results of a multiplicative analysis of Canadian C/E data 
for A.plaice in Div. 3LNO. 	 REIRMS1001 COEFFICIENTS 

ABRASION OF 111.11PLICAIIVE 000(1 

MULTIPLE 1 	0.161 
MULTIPLE II SQUARED 	0.590 

ANALYSIS OF VARIANCE 

SOURER 	SUMS OF 	AO 
ARMOR 	OF 	SQUARES 	SOMAS 	FIRM 

CATEGORY 	CODE 

312 
3 

S 
41 
42 

3 
3 

VARIABLE 

MAUI 

COEFFICIENT 

0.356 

1.363 
1107 
1.078 
1.150 

STD, 	ER108 

0.070 

0.019 
0.019 
OAH 
0.011 

00. AL 

1691 

00 
393 
615 
448 

INTERCEPT 	1 	4.216E1 	411681 min 0.036 A 
mn 0.034 A 

REGRESSION 	50 	7.013E0 	L115E1 	AAA 1.004 LOA A 
TYPE 	1 	2 	1.090 	5.244€1 	175.806 1.130 LAI Al 
TYPE 	2 	2 	2.56381 	LAill 	AAA 1,132 0.027 nil 
TYPE 	3 	11 	2.28621 	2.07111 	6.966 1 1.035 0.026 115 .  
TYPE 	4 	35 	61169 	1.741E1 	AAA 1 1.000 LOA 17$ 

I '0.037 LOU 119 
REAM 	AA 	4.9130 	2.983E1 1 1 1.010 LOU 159 

1 1 1.014 0.026 162 
00101 	AA 	5A1481 , I 1 1.016 0.029 121 

4 	5 1 1.072 0.096 A 
5 1 1.108 0.061 16 
5 1 1A23 LON A 
6 1 1.168 LOA 9 
6 2 1.162 LOA A 
6 2 1.436 0.082 9 
6 2 •1109 0.079 22 

Type 1 : Country-Gear-Tonnage class 6 2 A '0.118 con 

3114 = Can(N), OTB1, 	TC4 6 2 1.324 0.073 A 
3124 = Can(N), OTB2, TC4 6 2 1.354 0.071 d 
3125 = Can(N), OTB2, TC5 6 2 1.138 0.071 10 

6 2 'LAO COM 59 
Type 2 	: Division 6 2 1M5 con M. 

32=3L, 	34=3N, 	35=30 7 2 1.922 0.00 9 
1 3 -LOA 0.014 9 

Type 3 : Month 7 3 1.051 AAM • 0 
7 3 1.937 LOA 69 

Type 4 	: Year 1 3 1156 0.074 A 
1 3 1.119 IAA 9 
7 3 1.232 Lon 10 

Table 13 . Continued. 7 3 1.113 0.174 51 
PREDICTED CATCH RATE 7 3 1.110 ton 75 

LN TRANSFORM  RETRANSFORMEO 7 3 1.040 0.073 61 
YEAR  MEAN  MEAN  S.E.  CATCH EFFORT 8 3 1.882 0.073 60 
1956 	0.3562  0.0048  1.427  0.099  101 7 8 4 '0.884 0.014 62 
1957 	0.2841  0.0058  1.327  0.101  10 A 8 4 1.883 LOA 0 
1.758  0.2491  0.0042  1.281  0.093  10 8 
1959  0.7336  0.0030  1.263  0.078  10 0 8 4 '0.109 0.075 52 
1960  0-1005  0.0035  1.207  0.071  21352 

1961  0.0939  0.0040  1.099  0 . 069  14903 

17689 

13574 
8 4 1.928 0.018 45 

1962  10.0795  0.0034  0.923  0.054  15217 16479 8 4 '0145 0.076 50 
1963  0_0471  0.0079  1.049  0.056  24591 

1964  0.0779  0.0027  1.081  0.056  35474 

23450 

32816 
8 4 -1.150 0.076 41 

1965  0.0323  0.0016  1.063  0.047  45365 43895 8 4 1.201 0.018 43 
1966  0.0024  0.0014  1.003  0.038  51225 51065 

1767  -0.0819  0.0013  0.922  0.034  54190 59767 8 4 1.183 0.017 40 
1968  -0.3039  0.0015  0.682  0.026  48674 71398 0 4 1.163 - LOA A 
1969  -0.5207  0.0013  0.590  0.021  64815 109880 

1970  -0.5659  0_0014  0.569  0.021  54729 96656 9 4 1.10 0.079 A 
1971  '0_6545  0.0015  0.520  0.020  49594 94974 9 5 '1.631 0.019 34 
1972  '0.6744  0.0015  0.510  0.019  41605 

1973  -0.5811  0.0013  0.560  0.021  35908 

01605 

64150 

1974  -0.8002  0.0014  0.450  0.017  33381 74246 

1975  '0.8530  0.0015  0.426  0.016  31521 73910 

1976  -0.9759  0.0012  0.417  0.014  44202 106032 

1977  -0.9371  0.0014  0.433  0.016  38557 08986 

1978  -0.7838  0.0012  0.457  0.016  44343 97017 

1979  -0.6934  0.0013  0.505  0.018  42206 83681 

1980  -0.5258  0.0014  0.592  0.022  44762 75668 

1991  -0.5282  0.0014  0.590  0.022  43415 73568 

1982  -0.5264  0.0014  0.591  0.022  45218 76488 

1983  -0.4525  0.0016  0.636  0.025  32097 50421 

1984  '0.5212  0.0019  0.565  0.024  31046 54971 

1985  -0.4893  0.0016  0.613  0.025  37472 61079 

1986  -0.7937  0.0017  0.452  0.019  29394 64966 

1987  0.8450  0.0019  0.430  0.019  29750 69221 

1998  '0.8267  0.0018  0.438  0.019  23762 54281 

1989  -0.8266  0.0019  0.438  0.019  24444 55837 

1990  -0.9105  0.0071  0.445  0.020  19257 43292 

1991  - 1.2743  0.0021  0.200  0.013  18848 67579 

AVERAGE C.V. FOR THE REIRANSFORMEO MEAN: 0.045 

Notes: 11 Total catch from 1958-1980 not available. 
2) Catch from 1981-1972 la Canadian total catch. 
31 Catch from 1973-1891 le Canadian otter trawl catch. 



TABLE 14 Cif AI AGE FROM tHE CANADIAN FISHERY FOR PLAICE IN 3100. 

AGE 1974 1975 1976 	1977 	1970 	1979 	1980 1901 1902 1903 1904 1905 1986 1987 1988 1989 - 1990 1991 

9 1 1 1 2 1 0 
6 33 3 1 4 9 3 7 1 6 I 

10 71 1 9 9 35 17 79 7 s 74 7 7 1 II 7 2 4 
1 100 16 12 10 21 16 62 6 10 57 6 5 8 55 8 7 10 

98 II l4 11 17 18 103 11 15 91 12 8 16 137 16 16 10 
1 84 10 12 13 14 18 149 16 14 155 19 17 18 164 17 18 13 
1 61 7 7 10 10 14 177 20 15 201 17 14 12 155 12 13 6 
1 50 1 4 6 4 10 155 18 13 140 10 10 7 95 7 7 3 

40 2 2 3 2 4 113 10 8 79 4 5 3 42 3 3 1 
78 2 I 2 7 73 5 1 39 2 2 1 18 1 1 

1 11 1 1 1 10 7 2 17 1 1 10 
0 15 6 3 
5 5 I 1 
2 3 0 0 

Table 15. Nosa weight 001 of Americen plaice per tow, by stratum, from R. V. survsys in Division 31- Numbers in_garentheses are the number of successful 
30-mdnute tows In each stratum. The stratified swan weight per tow M9110 min.) and the biomass ..tint.. It It 10 1, are Riven at the bottom of the table. 

Depth 
No. of 

tradable 
1911 
Arc 

1913 
1972 	AT 	1974 
ATC 	201, 208 	Arc 

1915 	1976 
Arc 	Ax 

Year - Trip 

1977 	1978 
ATC 	ATC 

1979 
ArC 
269, 

1981 
1960 	ATC 
ATC 	311, 

1962 
Alt 	1964 
321, 

Ifml Stratum 	units 187 	199 	209 	222 	233 	246 262 	776 290, 	291 	04, 	305 	318, 	319 326, 	329 	74 

51-100 30 114,023 26.9131 	- 27.3(51 	- 52.5121 72.613) 	12.5(21 
51-100 341 118,151 44.4131 94.2141 	41.614 66.8161 	47.0161 	06.512) 146.615) 	69.614) 
51-100 342 43,913 75.412) 	72.6121 59.5141 	77.0141 43.3131 	60.114) 
51-100 343 39.409 103.117) 	112.6131 90.214) 	107.1(41 	177.512) 115.6141 

101-150 544 112,146 92.3141 100.514) 	62.414) 28.612) 	105.513/ 	105.6(5) 56.014) 
151-200 345 107,492 22.8(4) 27.1141 	56.3(21 6.414) 	10.1151 	32.514) 7.6(41 
151-200 316 64,931 45.912) 	22.3(21 6.4131 	- 4.8141 	2.8131 	29.813) 5.3(31 
101-150 341 73,786 26.112) 24.5(2) 	61.9121 	151.5131 91.113) 	59.3141 58.314) 	102.3151 	86.1141 93.0121 

51-100 348 159.136 219.4)3) 	92.3(31 73.616) 	47.5(41 	83.716) 211.616) 	232.8161 150.2161 	166.7171 	89.517) 118.314) 
51-100 349 156,686 28 	2131 	46.814) 17.0)4) 	23.6121 	66.6131 124.3(61 	65.116) 105.7171 	110.6191 	72.4141 125.616) 	89.516) 
31-50 350 155,458 77.913) 	56.5121 	33.5141 	62.3(3) 	78.101 	99.0(41 40.5(41 	44.3161 45.5(91 	96.8(101 	114.513) 76.6171 	106.2(61 
31-50 363 133,614 56.3131 	111.713) 	50.114) 	69.601 	21.513) 	90.4141 103.115) 	96.801 48.0161 	77.215) 	62.3(31 168.0151 	92.2151 
51-100 364 211,156 155.7(4) 	138.60) 	 92.301 	99.412) 	164.60) 236.1671 	172.416) 195.518) 	166.916) 	172.301 195.5161 	144.415) 
51-100 365 78,142 192.0(3) 	154.512) 	 43.113) 	79.012) 	62.413) 243.713) 	243.312) 161.614) 	156.114) 	141.5(2) 68.713) 

101-150 366 104,639 34.4131 	- 63.0)3) 	17.6(41 	40.1114) 76.7141 	- 7.2(41 	70.5141 	20.213) 8.315) 
151-200 368 25,071 0.012) 	 4.6)2) 	1.112) 	29.0)3) 0.0131 	- 0.7(41 	0.812) 	6.3(2) 0.512) 
101-150 369 72,137 11.8131 	 14.2131 	23.1131 	52.9141 51.0131 	08.6(21 16.8141 	11.713) 	39.612/ 70.5(21 

S1-100 370 99,045 44.012) 	67.5131 	 90.501 	43.3(31 	93.1131 167.1131 	70.713) 211.70) 	172.213) 	54.0(2) 133:0(21 
31-50 371 64,147 95.6131 	91.912) 	 63.113) 	- 93.413) 	114.113) 175.3131 	147.013) 	177.012) 102.914) 
31-50 312 184,656 27.114) 	36.30) 	124.1131 	50.401 	36.1131 	47.5(31 35.0(6) 	24.501 38.4191 	39.716/ 	95.414) 50.416) 	63.7(51 
31-50 304 64,012 87.913) 	69.512) 	12.413) 	16.6)3) 	- 54.0(21 	54.5131 79.0(41 	48.8121 	60.5121 32.3121 
51-100 365 176,851 139.514) 	64.2141 	34.5(31 	17.301 	72.1141 	79.5171 168.0161 	135.416) 102.7171 	224.4(41 	67.3131 70.6(31 

101-150 386 73,708 20.9121 	 24.113) 	22.613) 	51.712) 4.813) 	19.5(3) 11.5141 	7.201 	20.6121 9.213) 
151-200 30 7  53,1196 1.2(31 	 0.5)3) 	0.0)2) 	1.013) 2.512) 	7.7(3) 1.0(41 	0.7121 	1.0121 1.3131 
151-200 368 77,098 1.412) 	 12.212) 	2.6(3) 	0.2121 	13.0(21 0.7(21 	0.300 0.6(3) 	0.112) 	0.1121 0.4(2) 
101-150 389 61,678 17.4131 	11.0)2) 	13.4(21 	14.501 	22.712) 	38.3121 7.0131 	6.7431 2.3141 	4.201 	23.912) 4.5121 

51-100 390 111,170 236.213) 	10.1131 	9.7131 	1.613) 	276.7131 	- 63.112) 	66.1141 91.6(5) 	99.0(31 	16.5121 35.11141 
101-150 391 21,166 24.1121 	12.2121 	43.3)3) 	16.6)2) 	- 45.4(21 	15.4)2) 17.214) 	11.0121 	4.312) 10.3121 
151-200 392 10,864 291.913) 	1.6(41 	2.4121 	- 3.1(21 	1.9(31 4.212) 	1.5121 	2.112) 0.817) 
201-300 729 13,962 
301-400 730 12,761 
201-300 731 16,211 
301-400 732 11,310 
201-300 733 35,130 
301-400 734 17,115 
201-300 735 20,417 0.0(2) 
301-400 736 13,136 

Mean Ruts) 109.4156) 	79.0130 	49.21321 	47.1(701 	60.71551 	76.81641 99.31102) 	67.11941 80.91140) 	95.31115) 	60.7160) 40.40031 	37.4137) 
Biomass 232.8 	135.1 	53.3 	101.7 	124.6 	163.9 771.3 	213.1 223.4 	252.1 	221.0 222.0 	91.9 
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mete 15, (COnt'd.1 

Tear - Trip 

1965 
WY 	1916 	1967 	1918 	1919 	1990 	1991 	1992a  

	

28, 	WY 	MT 54, 	MY 	NI' 	wr 	WY 
Stratus 	29, 30 	46 	39, 60 	10, 71 	62, 63 	96 	106, 107 

3211 51.6141 
341 40.3(9) 
342 35.213) 
343 12.711) 
344 41.6(51 
315 23.3)51 
346 26.312) 
347 42.1151 
346 65.1111) 
349 49.61141 
350 94.5(121 
363 107.8131 
364 102.31171 
365 54.1(7) 
366 37.6(61 
366 30.512) 
369 71.7151 
370 56.6(81 
371 107.517) 
372 109.91121 
384 100.3161 
335 48.61151 
346 26.015) 
331 20.8161 
389 25.5(21 
369 27.215) 
390 15.019) 
391 9.5121 
392 13.1121 
729 0.5(21 
730 0.312) 
731 326.0(2) 
732 0.3121 
733 21.413) 
734 1.5131 
735 57.0121 
736 5.0121 

51.2191 	15.9171 	21.312 	22.9111 
43.7191 	32.5161 	50.816 	31.4161 
53.5131 	91.8121 	94.012 	39.613) 
46.0141 	111.5)3) 	67.013 	135.313/ 
80.3161 	51.1141 	83.216 	145.617) 
16.317) 	11.0141 	12.918 	7.6191 
31.1151 	7.3)5) 	8.614 	6.4141 
50.415) 	41.513) 	50.515 	63.316) 

104.91121 130.1(9) 	142.3(1 1 	79.2191 
58.3(141 	105.11111 	135.911 	45.71111 
99.5111) 	61.7(11) 	16.118 	61.71111 

138.4110) 	61.6191 	97.017 	53.619) 
67.41171 164.0(151 136.111 	94.4116) 
61.5151 	107.915) 	82.514 	66.016) 
21.4111) 	14.5171 	16.616 	15.3111 
16.5(2) 	1.7(31 	2.012 	1.6131 
16.1161 	8.415) 	6.314 	12.516) 
96.618) 	69.4171 	129.515 	77.316/ 
68.0161 	54.3171 	147.6(5 	108.316) 
69.61141 	30.1113) 	51.311 1 	52.7113) 
114.0161 	56.417) 	53.9(5 	102.016) 
62.8113) 	74.11111 	46.311 1 	73.1112/ 
9.7161 	7.5151 	32.514 	12.716) 
3.0141 	0.0141 	1.214 	2.515) 

11.5121 	1.4(21 	0.912 	2.0131 
27.7(5) 	10.6(6) 	19.713 	14.6151 
14.5110 	26.017) 	11.115 	9.4(6) 
61.0121 	12.5121 	27.612 	7.413) 
9.5(21 	0.612) 	0.912 	1.5131  

71.017) 
111.0(41 
32.512) 
27.4131 
24.416) 
6.314) 
9.4(4/ 

43.9(41 
44.5111) 
29.4(91 
30.617) 
36.1171 
50.01121 
13.6(41 
12.216) 
7.6121 
1.515) 

26.6171 
63.3161 
22.8171 
6.7(41 
6.51111 

14.2(51 
2.114) 
0.5121 
4.6141 
6.1151 
4.612) 
3.212) 

14.2161 
6.5161 
3.6121 
5.312) 
2.0151 

10./13) 

4.114) 
7.718) 
9.419) 
30.9(81 
23.417) 
16.4111) 
27.11141 

5.0121 
22.9(61 
19.9(5) 
12.61101 
6.1(41 

16.216) 
14.411) 
6.113) 
5.5111 
7.2(31 
4.9151 

13.3(21 
5.8121 
3.113) 
0.112) 
3.4(21 
0.912) 
0.5121 
3.2121 

- 11441 
36.1 

Iran 
116.t•) 60.3(221) 63.112111 65.511111 69.911541 55.412051 29.9)156) 
]female 175.1 	174.1 	180.9 	193.0 	153.0 	62.6 

'Preliminary analy./s 

Tab'. 16 lioness ••t1matos 1000 1) of A. plaice, by •tr•t»a and 

depth mono, from pa/tad/am apring war/rays in Div. lb floe 1995-1992. 

T••4 
1961 1989 19 

13.4 9.6 4.6 4.6 

13.0 7.2 4.8 3.1 
12.4 9.1 5.3 1.7 
10.6 9.7 4.2 2.1 
4.5 

94.1 46.2 19.6 12.4 

2.6 2.6 6.1 1.7 
6.0 3.7 11.1 1.0 

0.2 
2.6 5.3 1.1 0.2 

22.6 12.6 7.1 1.2 
21.6 7.3 4.7 1.5 
29.1 20.0 10.6 3.9 

2.2 
12.9 7.7 2.7 2.3 
6.2 13.0 1.5 2.9 
1.2 1.0 0.7 0.5 

117.0 41.1 52.1 17.6 

9.3 16.3 2.1 0.2 
0.1 

2.0 1.6 I.) - 
0.4 
1.1 
0.4 

0.6 0.2 0.1 0.3 
19.6 25.6 9.1 2./ 

1.4 0.6 0.7 1.1 
0.6 0.4 0.6 - 
4. + 0.1 - 
+ 0.4 
+ • • 0.1 
+ + • 0.0 
2.0 1.3 1.6 1.6 

+ 

• 

Depth Ida) Stratum 	1985 1906 1967 

31-90 	350 	15.3 15.5 10.7 
361 	14.4 	18.5 	9.2 
371 	9.0 	5.7 	4.9 
372 	20.3 12.6 	5.6 
434 	8.4 	9.6 	4.7 
Total 	47.4 62.1 35.1 

51-100 	326 	5.9 	5.6 	9.1 
141 	4.8 	5.2 	9.7 
342 	1.5 	1.3 
343 	0.3 	1.9 	4.4 

346 	10.4 	16.7 	20.7 
349 	7.9 	9.2 	16.7 
164 	21.6 11.5 14.7 
365 	4.2 	5.4 
170 	5.6 	9.6 	6.9 
365 	9.6 	11.1 13.1 
390 	1.7 	1.6 	3.1  

Total 	72.7 87.3 131.2 

101-150 	344 	4.7 	9.0 	5.7 
347 	3.1 	3.7 
366 	3.9 	1.1 	1.5 
)69 	5.2 	1.2 
316 	1.9 	0.7 
369 	1.7 	1.7 
391 	0.2 	1.3 	0.3 

Total 	20.7 19.• 12.5 

151-100 	345 	2.5 	1.9 	1.2 
346 	1.7 	2.1 	0.5 
361 	0.9 	0.4 	+ 
3e7 	1.1 	0.2 	4 
319 	0.7 	0.3 	4. 
392 	0.1 	0.1 	+ 

Total 	6.9 	4.9 	1.7 

201-300 	729  
731 	5.3  
733 	0.6 
735 	1.2 

Total 	7.3 

301-400 	730 
732 
734 
736 

Total 

Grand Total 	175.0 174.1 180.5 112.7 152.1 62.6 14.3 

• 



- 13 - 

Table 17 	Mean weight 1101 of American plaice pet tow, by stratum, from IS V. survey. in Division 38. 	nuAtens inirrantheset ore the number of sucsaseful 
30 -minute to 	in each stratum, 	the stratified moan weight per tow 162/30 min.) and the biomes. estimates It a 10 	I ate givenet the bottom of the table. 

Depth 
Orel 

Mo. or 	1971 
trawlable 

Stratum 	unit. 	ATP 197 

	

1972 	1913 	1974 	1915 	1976 
ATC 

	

par 199 	208, 209 	SIC 222 	ATC'233 	KR 245 

1977 

AMC 281 277, 

1978 

	

1979 	' 	1980 	1901 	1982 	1984 
Arc 	 SIC 

278 	ACC 209 	ATC 304 	MT 319 	326, 329 	56 27 

1945 
VT 29 
MI 43 

151-200 
101-150 

357 
358 

12,311 
16,669 

- 
- 

0.012) 	- 	- 	- 
2.4141 	6.5(31 	- 	- 	- 217::(2211 : 

0 	 61 2.41 	0.5(3) 	0.0121 	0.2) 	0.0121 
2.1(20 	1.8(71 	0.0(70 	1.5023 	1.512) 

22.31 21 
110.5/2) 

51-100 359 31,602 - 46.313) 	31.313) 	- 	- 	60.1(1) 114.4121 - 60.3141 	36.0141 	25.4131 	26.5121 	51.8(21 21.0121 
31-50 360 224,592 - 34.1111 	- 	 23.5(4) 	44.3(41 58.6(4) 06.710 	60.4191 	19.9111) 	41.3(61 	37.8171 	47.317) 38.21161 
31-50 361 139,094 17.301 49.2131 	25.2141 	07.2141 	46.1141 	21.1151 22.1(3) 17.5141 	20.316) 	33.717) 	- 	. 	45.5161 	19.001 47.017) 
31-50 362 189.162 89.012) 110.4141 	58.015) 	40.0141 	18.0131 	30.715) 27.415) 27.6141 	37.3111) 	46.5(111 	75.801 	46.8161 	69.9171 00.91111 
31-50 373 149,162 93.1141 55.6141 	27.6(41 	12.1(4) 	- 	75.5(5) 70.5(4) 70.315) 	15.2111) 	33.614 	83.4151 	31.1151 	66.1171 07.3(91 
31-50 374 0,885 64.7121 66.712) 	45.114) 	30.412) 	21.3(21 	- 6E1111 69.9(31 	46.3(41 	54.7131 	170.013) 	12.414) 	112.1131 49.5141 

<30 375 119,577 17.3131 15.713) 	41.5131 	15.0131 	14.6(31 	- 	- 61.3141 39.1(51 	17.7(51 	16.8141 	10.5141 	0.5151 	44.215) 32.814) 
K30 376 112,521 - 16.3121 	22.313) 	- 	23.6121 	33.0131 59.0131 240.3121 	25.4141 	71.3(31 	22.0141 	22.9171 	10.6141 21.717) 

51-100 377 7,506 - 24.5121 	52.2121 	19.7131 	165.3121 	- 236.112) 20.6(11 	15.9(31 	16.1(41 	215.301 	62.0(27 	319.5(20 77.7(21 
101-110 
151-200 

371 
379 

10,434 
7,957 

23.2(21 
- 

22.3121 	42.7121 	21.0131 	- 	- 
0.5(2) 	12.0131 	- 	- 

72 03 :2

21)  0.21 0

), 	10.012) 	0.9(31 	10.0(2) 	2.812) 	4.5121 	21.5121 
.3121 	4.701 	9.711) 	3.513) 	2.0121 	4.5121 

36.5121 
5.8111 

151-100 300 8,707 - 0.9121 	15.713) 	3 . 4 01 	- 	- 1.5(2) 	2.7131 	0.3131 	- 	1.312) 10.312) 
101-150 391 13,662 21.101 3.0141 	144.1(3) 	19.514) 	15.6(21 	- 15.3(21 7.6131 	19.11)1 	13.110 	5.8131 	5 . 6 12/ 	5 3.012/ 26.112) 

51-100 382 43,567 23.501 4.5(41 	1E4131 	0.1131 45.6121 39.0111 32.4131 	174.9(31 	25.5141 	101.5121 	56.1112) 	2.8(3) 63.414) 
31 -50 363 50,593 69.0(21 59.9121 	0.1121 	51.11121 14.5111 52.7131 87.712) 	25.6131 	)3.0141 	241.7131 	19.8021 	61.513) 22.201 

201-300 723 11,05 - 
.

- - 
301 -400 724 9,306 - - 	, 
201-300 725 7,662 - - 
)01-400 726 5,405 - 
301-300 727 12,010 - 
301 -400 728 11,710 - - 

Man Wets) 56.5(241 46.31451 	34.2148) 	29.5(371 	25.11221 	4 	9 	0) 51.7(481 75.4141) 	40.41321 37.8100 	61.6150 20.7160/ 	54.7(601 61M465) 
Memo 45.4 59.5 	35,1 	15.2 	22.6 	0.1 64,5 59.4 	50.6 	41.4 	75.3 	40.7 	60.4 5K6'  

Table 17 	Icent01.1 

1986 	1967 	1988 	1969 1990 1991 	1992 6  
MI 34, wr 

stratus 	Yf 47 	59, 60 	IT 70 	ye 82 95, 96 wr 105 	119, 120 

357 	0.0(2 0.0121 	0.0121 0.5(2) 0.4121 	1.5121 
356 	2.612 1.5121 	1.9121 	0.3121 5.612) 11.6121 	30.0121 
359 	27.012 5.9121 	3.912) 	17.5121 12.9121' 10.4121 	17.0(2) 
360 	32.511 I 	15.31151 	10.4(121 	22.21151 16.31151 15.61121 	5.01141 
)61 	22.71 1 I 	30.9(81 	26.5(7) 	39.61101 29.0(91 11.718) 	3.3(81 
362 	4.6( 2 55.4113) 50.61101 	50.91111 49.91101 29.81101 	6.11121 
371 	26.61 1 1 	78.6113/ 	44.11101 	60.51131 9.51101 15.9(11) 	3.7(10) 
374 	15.0(6 36.5(5) 	20.2151 	30.815) 10.4(51 15.6(5) 	2.7151 
375 	45.6(8 69.418) 	36.0101 	23.4(5) 24.910) 4.016) 	11.9161 
376 	22.4(9 27.4011 	6.0161 	19.110) 6.317) 10.917) 	1.6171 
377 	36.012 22.6121 	0.812) 	36.9(21 56,3121 27.213) 	19.012) 
278 	60.112 7.0121 	10.512) 	2.112) 45.2(21 11.70) 	24.4121 
379 	1.012 7.8121 	0.1(2) 	0.0(21 0.9121 3.0(21 	13.0(21 
380 	1.613 0.012) 	0.001 	2.6121 6.0121 2.7121 	1 0 .512) 
382 	15.30 2.4(21 	3.0(2) 	7.6020 15.7020 7.2127 	20.0123 
302 	6.514 50.3131 	5.5121 	15.7)3) 7.513) 1.412) 	2.6)3) 
383 	19.914 36.313) 	24.0131 	22.00) 56.412) 3.5)3) 	2.0121 
723 	- 0.1(21 	2.0121 
721 	- 0.0(21 	1.9121 
725 	- 0.2121 	- 
726 	- - 0.9)2) 	1.9(2) 
73l 	- 2.6121 	7 .6(2) 
726 	- 1.1121 	12 .912) 

win 
IMMO 	35.011011 42.6191/ 25.9177) 	34.1(94) 24.0185) 15.2193) 	- 	193) 
Itoru 43.5 	52.4 	32.4 	42.8 30.1 19.9 	73 

&Preliminary allelY•i• • 
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Table 18 
depth zone, 

Biomass estimates 	(000 
from Canadian spring 

t) 	of A. 	plaice, 
surveys in Div. 	30 

by stratum and 
from 1985-1992. 

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

<30 375 3.9 5.5 8.3 4.4 2.8 3.0 0.6 1.4 
376 2.4 2.6 3.1 0.7 2.2 0.7 1.2 0.2 

Total 6.3 8.1 11.4 5.1 5.0 3.7 1.8 1.6 

31-50 360 8.6 7.3 3.4 2.3 5.0 4.1 3.5 1.3 
361 6.5 3.2 5.1 3.7 5.5 5.4 1.6 0.4 
362 12.7 15.6 10.5 9.6 10.8 9.4 5.6 1.2 
373 12.7 5.0 14.9 8.3 11.4 1.8 4,9 0.7 
374 3.5 1.3 2.6 1.4 2.2 0.7 1.1 0.2 
383 1.1 1.0 1.8 1.2 1.1 2.8 0.2 0.1 

Total 45.1 33.4 38.3 26.5 36.0 24.2 16.9 3.9 

51-100 359 0.9 0.8 0.2 0.1 0.6 0.4 0.3 0.6 
377 0.3 0.3 0.3 0.2 0.3 0.4 0.2 0.1 
382 3.1 0.3 2.4 0.3 0.8 0.4 + 0.1 

Total 4.3 1.4 2.9 0.6 1.7 1.2 0.5 0.8 

101-150 358 3.0 + + + + + 0.2 0.5 
378 0.4 0.7 + 0.1 + 0.5 0.1 0.3 
381 0.4 0.2 + + 0.1 0.2 0.1 0.4 

Total 3.8 0.9 + 0.1 0.1 0.7 0.4 1.2 

151-200 357 0.3 0.0 - 0.0 0.0 + + + 
379 + + + + 0.0 + + 0.1 
380 + + 0.0 0.0 + + + + 

Total 0.3 + + + + + + 0.1 

201-300 723 + + 
725 + + 
727 + + 

Total + + 

301-400 724 0.0 + 
726 + + 
728 + 0.1 

Total + 0.1 

Grand Total 59.8 43.8 52.6 32.3 42.8 29.8 19.6 7.7 
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Stream 	1 Outside 1905 1986 1987 1988 1989 1990 1991 1992 

357 100 0.3 0.0 • 0.0 0.0 • • • 
358 100 3.0 • • . • • 0.2 0.5 
359 100 0.9 0.0 0.2 0.1 0.6 0.4 0.3 0.6 
360 93 8.0 6.8 3.2 2.1 4.6 3.8 3.3 1.2 
374 23 0.8 0.3 0.6 0.3 0.5 0.2 0.2 • 
375 17 0.7 0.9 1.4 0.7 0.5 0.5 0.1 0.2 
376 89 2.1 2.3 2.8 0.6 2.0 0.6 1.1 0.2 
377 100 0.3 0.3 0.3 0.2 0.3 0.4 0.2 0.1 
378 100 0.4 0.7 • 0.1 • 0.5 0.1 0.3 
379 100 • . . 0 0.0 • • 0.1 
380 83 7. • 0.0 0.0 • • . 
381 79 0.3 0.2 . • 4 0.2 • 0.3 
382 53 1.6 0.2 1.3 0.2 0.4 0.2 + 4 

Biomass outside 18.4 17.5 9.8 4.3 8.9 6.8 5.5 3.5 
Total 30 biomass 59.8 43.8 52.6 32.3 42.6 29.6 19.6 7.7 

Biomass outside 10.8 28.5 18.6 13.3 20.8 22.8 28.1 45.5 

Table 21 ' Biomass (a000 I) of A. plaice outside Ohs 200-milg limit In 
Div. 36, as estimated by Canadian spring surveys, 1905-92. 

1986 1987 1968 1989 1990 	1991 	1992 

0.6 0.7 0.4 0.6 • 1 
0.9 1.7 0.7 0.6 0.4 3 
1.0 0.4 0.7 0.6 0.2 2 
1.3 0.3 0.6 0.2 0.1 3 

0.3 
0.1 0 

174.1 180.5 192.7 152.8 02.6 	34.3 
2.4 1.7 1.2 1.3 0.0 	3.2 

0 of A. plat.. outside the 200-mile limit in 

Stratum % Outside 1985 

305 
	

5 	0.4 
390 
	

55 	0.9 
389 
	

62 	1.0 
391 
	

100 	0.2 
107 
	

l7 
308 
	

99 	0.7 
392 
	

000 	0.1 
729 
	

100 	• 
731 
	

5 + 3 
733 
730 
	

100 	• 
32  100 

734 	67 	• 

Bien. outeide 
Total 3L Blom.. 	175.0 
X Biomass outside 	5.4 

T.bl. 22 	Blooms. 0000 
Div. 30, as estimated by Candle spring surveys, 1985-92. 
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Table 20. BiOOMSS estimatas 1000 t) of A. plaice, by stratus and 

depth son.. from Canadian spring surveys in Div. 30 from 1965-1992. 

' 

3••r 

Dlipth 	(fel Stratum 1985 1986 1987 1988 1909 1990 1991 1 

31-50 330 18.6 7.0 9.8 4.6 6.3 5.2 4.6 0.4 

331 3.4 0.4 1.6 1.5 1.2 0.4 

316 6.5 4.1 3.8 7.2 3.0 5.1 4.2 2.7 

340 5.6 4.6 12.0 7.2 3.4 7.1 4.0 2.1 

351 13.9 15.2 13.2 14.5 10.9 14.9 8.1 2.1 

352 10.9 6.6 12.1 10.1 6.8 9.2 4.4 5.9  

353 5.3 2.8 4.3 2.0 2.0 2.7 0.8 2.5 

Total 66.2 40.7 56.0 41.1 33.6 44.2 27.3 16.7 

51-100 329 3.9 3.0 6.4 1.1 3.9 2.5 1.7 0.4 

332 1.9 3.0 4.7 0.4 1.1 1.3 2.0 1.6 

337 1.1 0.9 1.0 0.4 0.7 0.9 1.2 1.0 

339 0.6 0.2 3.0 1.3 3.7 3.4 1.3 2.4 

354 2.6 0.3 0.6 0.2 0.5 0.4 0.8 

Total 10.1 7.4 15.1 3.4 10.1 8.5 6.0 6.2 

101-150 333 0.0 0.0 + + + 4 + + 

336 4 + + + + a + 0.2 

355 0.2 + 4 4 0.1 + 0.1 0.1 

Total 0.2 + + + 0.1 + 0.1 0.3 

151-200 334 4 + + 6  + + + + 

335 + . + 0.0 + + 

356 + 0.0 + ♦ 0.0 + + + 

Tot 	1 

201-300 717 4 0.0 

719 4 

721 
Total 

301-400 716 0 .0 0.0 

710 0.0 + 

722 4 

Total 

Grand Total 76.5 48.1 71.7 50.5 43.8 52.7 34.2 23.2 

Table 21. Biomass ('000 t) of A. plaice outelde the 200-ells limit In 
D1v. IL, es onlmaltml by Canadian spring surv.y., 1985-92. 

Striatum 	I Outside 1985 1986 1987 1966 1989 1990 1991 1992 

353 	21 1.1 0.6 0.9 0.4 0.6 0.6 0.2 0.5 
354 	52 1.3 0.2 0.3 0.1 0.3 0.2 0.3 0.4 
355 	72 0.1 a • • • 4 
356 	77 • 0.0 • • 0.0 • • • 

Simon outside 2.5 0.8 1.2 0.5 0.9 0.8 0.5 0.9 
Total DJ biome.. 76.5 48.1 71.7 50.5 43.6 52.7 34.2 23.2 
8 Biomass outside 3.3 1.7 L7 1.0 2.1 1.5 1.5 3.9 
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♦ab1e24 	. 	summary of 
200-811e 11.14. 	from Canadian 

A. 	plaice blossom estimates outside 
spring surveys, 	1985-92. 

Biomass 
outside 

Biomass 
total % Outside 

1965 IL 9.1 175.0 5.4 
IN 10.4 59.0 30.8 
30 2.5 76.5 1.3 
1LNO 30.3 311.3 9.7 

1986 IL 1.2 174.1 2.4 
IN 12.5 43.6 26.5 
30 0.8 46.1 1.7 
3LN0 17.5 266.0 6.6 

1987 IL 3.1 180.5 1.7 
IN 9.8 52.4 18.6 
30 1.2 71.7 1.1 
3LNO 14.1 304.8 4.6 

1988 IL 2.4 192.7 1.2 
IN 4.3 32.3 13.1 
30 0.5 50.5 1.0 
3 LNO 7.2 275.5 2.6 

1989 IL 2.0 152.8 1.3 
30 8.9 42.8 20.8 
lo D.9 43.8 2.1 
31.00 11.8 239.4 4.9 

1990 31. 0.7 82.6 0.8 
IN 4.6 29.0 22.8 
30 0.8 52.7 1.5 
11.00 8.3 165.1 5.0 

1991 IL 1.1 34.1 3.2 
IN 5.5 19.6 28.1 
30 0.5 31.2 1.5 
MO 7.1 80.1 8.1 

1992 IL 
IN 3.5 7.7 15.5 
30 0.9 23.2 3.9 
3LNO 

Table 25 ABUNDANCE (111110110 DI /AMU FRON MINI SURVEYS IN 11V. 11. 

AIE 1911 1972 1913 1914 	1975 	1916 1971 1978 1919 	1980 1181 1982 	1984 1985 1186 1987.   1981 1989 1990 1991 

0.0 0.1 0.0 0.0 	OA 	0.0 OA 0.0 0.2 	0.1 0.2 0.0 	0.0 0.0 0.0 OA CO CO CO 0.0 
OA 0.1 0.0 OA 	OA 	0.5 0.3 0.5 OA 	1.3 CI OA 	OA OA OA 0.3 0.2 0.1 CO 0.1 
IA 0.3 IA OA 	2.3 	IA 2.1 NJ 0.9 	CI CI 2.6 	0.0 03 0.2 OA 1.0 1.0 0.2 OA 
9.1 HA 0.2 3.6 	3.1 	04.1 10.6 ISA 12.9 	IA 1.1 9.6 	OA LI 1.5 2.7 1.7 1.7 3.7 CI 

38.7 21.3 39.1 SA 	IA 	15.0 31.5 61.0 42.0 	39.9 15.7 10.6 	1.5 9.2 6.5 ISA 19.1 12.3 1.6 LI 
HA 503 45.6 21.0 	270 	16.5 10.8 70.1 ILO 	71.1 45.5 MA 	16.5 29.5 40.0 50.6 SSA 41.1 113 OA 

171A 71.6 61.3 31.1 	49.7 	52.1 1314 III.? 105.3 	100.1 66.2 56.5 	61.5 83.2 101.1 1113 101.9 76.3 411 11.1 
62.3 71.9 31.1 49.5 	91.7 	116.2 207.0 170.6 HOA 	100.5 VIA NO3 	91.6 91.3 94.2 121.1 HU 13.1 45.1 19.0 

115.9 50.0 30.2 55.0 	99.3 	131.0 050.1 131A Iwo  I12A 1131 1810 	107.7 66.5 71.5 65A 10.0 63.5 40.3 17.9 
52.7 53.9 40.3 573 	81.0 	NIA 155.1 105A 123J 	113.1 106.1 152.9 	60.1 42.0 35.9 35.9 32.6 26.0 HA 9.1 

1 411 32.1 31.6 32.1 	11.5 	91.0 OA 363 61.6 	50.1 577 90.5 	217 22.9 11.7 12A 17.8 13.1 10.0 SA 
11.7 31.3 291 28.7 	32A 	51.0 45.8 25.3 27.0 	32.1 23.1 39.0 	11.3 11.6 9.9 103 10.9 1.1 5.2 3.6 
33.6 16.0 161 16.9 	15.0 	15.7 OA II.? 9.9 	ILA 10.6 21.5 	6.5 6.7 6.4 SA 5.5 6.3 3.3 IA 
23.1 12.9 11.3 IA 	8.0 	IA 7.2 IA 5.5 	6.3 3.7 OA 	3.9 3.3 2.1 2.1 3.1 2.6 IA 1.1 
IL/ HA 1.5 SA 	SA 	SA SA 3.0 SA 	LI 2.9 3.3 	IA IA IA LI IA IA 0.9 03 
8A 7.3 LI IA 	3.4 	2.1 IA LS 1.6 	2.9 2.0 7.5 	0.0 1.3 0.9 OA OA 0.6 0.6 0.3 
1.6 LI 03 0.3 	OA 	IA 1.4 OA OA 	OA IA 1.3 	OA 0.3 0.2 0.1 0.1 OA 0.3 OA 

1 2.6 0.7 IA 0.0 	OA 	0.6 0.9 0.1 OA 	OA OA 0.1 	OA OA OA OA 0.0 OA OA 1.0 
CS 0.3 0.0 0.1 	OA 	OA 0.2 0.0 0.1 	OA 0.1 0.0 	0.1 0.1 OA CO CO 0.0 CO IA 

633.0 457.0 366.0 322.0 	411.0 	693.0 915.0 110.0 IAA 	830.0 696.0 139.0 	401.0 378.0 390.0 444.0 461.0 347.0 210.0 98.0 
633.0 456.9 366.0 322.0 	481.0 	693.0 915.0 710.0 114.8 	829.9 695.8 739.0 	401.0 318.0 390.0 443.9 461.0 341.0 210.0 98.0 

St 633.0 456.8 366.0 322.0 	480.4 	692.5 914.7 169.5 774.4 	821.6 695.4 138.9 	407.0 378.0. S89.9 443.6 410.8 346.9 210.0 91.9 
631.4 456.5 365.0 321.8 	418.1 	685.1 912.1 751.8 771.5 	1124.5 691.3 136.3 	401.0 371.5 319.7 443.0 451.1 343.1 201.1 91.1 

- 	9 622.0 445.9 356.1 318.2 	474.5 	611.0 901.1 142.9 760.6 	817.2 686.1 126.1 	406.6 375.0 388.2 440.3 455.1 141.2 206.1 94.1 
0 583.3 423.6 317.3 312.7 	464.7 	656.0 861.2 681.9 118.6 	117.4 671.1 116.1 	405.0 366.6 381.1 427.1 135.9 328.9 116.5 89.0 

524.9 313.1 211.1 291.1 	417.7 	639.6 796.4 611.1 641.6 	100.0 625.1 686.0 	188.6 311.1 341.7 376.5 311.2 219.9 111.0 73.1 
407.8 298.6 209.4 251.0 	388.0 	581.5 664.9 499.4 541.2 	599.3 559.5 629.5 	324.0 253.9 240.6 257.1 260.4 213.6 136.1 59.1 
345.5 220.1 171.0 207.5 	296.5 	411.3 451.9 321.8 374.2 	398.8 381.1 509.0 	226.4 156.6 146.4 132.3 143.6 120.3 91.1 40.1 

101 229.5 110.1 140.8 152.5 	197.1 	334.2 306.8 191.2 234.5 	226.0 200.0 322.3 	118.1 90.1 11.9 67.3 ' 12.8 56.0 50.2 22.2 
Hi 176.9 116.8 100.5 95.0 	110.1 	190.0 151.0 835 110.7 	111.0 101.3 169.4 	58.3 48.1 36.0 31.4 40.2 30.1 21.6 12.5 
123 129.1 14.3 66.0 62.6 	65.6 	91.9 83.0 49.2 48.1 	62.8 47.6 11.1 	30.1 25.2 21.3 19.3 22.4 11.4 11.6 6.1 



11118 26 ABUNDANCE 011110101 OF A.FRAICF FR01 0101 HMO IN DIY. 311. 

AGE on on ON PM on 1976 	on 1910 on on 1981 PP PH 1985 OH 1911 HP OP 1990 1991 

0.0 0.1 0.0 	0.0 	0.0 0.1 0.0 0.1 0.1 	0.1 0.1 0.3 0.0 0.1 0.0 0.0 0.0 0.0 0.0 0.0 
0.0 O.? 0.1 	0.0 	0.9 0.1 0.1 0,4 0.4 	0.1 1.0 0.6 0.1 0.1 0.1 0.9 0.2 0,3 0.1 0.0 
2.8 0.4 0.4 	0.9 	4.9 3.1 1.6 $.2 1.2 	0.1 4.9 1.8 IA 1.1 0.1 3.9 7.4 2.7 1.6 0.2 
2.9 2.1 1.0 	2.6 	9.7 5.6 9.5 13.9 2.8 	2.1 1.5 6.6 2.S 1.2 2.9 7.2 5.5 10.5 9.6 1.1 
4.9 5.6 5.4 	5.4 	8.3 12.1 14.4 47.9 11.0 	6.1 5.2 7.5 5.8 0.6 1.8 1.0 6.0 10.0 24.2 1.1 
3.2 8.1 9.5 	10.2 	1.6 12.1 28.6 61.1 18.6 	13.0 12.7 7.9 11.1 11.3 10.2 10.6 5.4 1.9 6.7 11.4 

11.1 5.0 11.1 	❑ .1 	13.6 12.0 15.3 69.6 29.5 	26.4 41.2 0.8 14.0 9.6 9.6 10.5 5.7 6.7 1.1 1.9 
8.0 8.4 1.2 	10.6 	9.3 15.0 27.3 38.3 33.3 	22.2 41.9 15.9 13.3 10.7 1.6 1.1 6.2 1.6 3.4 1.6 

11.7 10.2 5.4 	7.0 	5.3 9.7 18.3 11.4 18.1 	17.1 30.8 11.8 14.9 10.1 7,6 8.7 5.9 8.0 4.6 2.8 
1 13.7 13.6 7.9 	7.3 	3.0 8.9 11.0 17.8 13.7 	9.5 20.3 11.5 16.1 11.0 7.2 6.1 4.7 3.5 2.0 3.0 

12.5 8.9 9.2 	S.I 	2.1 4.1 9.1 7.1 5.7 	4.8 8.9 6.4 1.9 8.4 4.0 3.1 1.7 2.6 2.2 1.9 
9.3 6.5 6.4 	5.3 	1,5 5.1 1,2 5.2 3.0 	3.4 5.3 3.7 5.2 5.0 3.3 2.9 1.9 7.7 1.4 1.1 
4.6 4.3 4.3 	3.2 	1.9 1.4 7.9 2,5 1.2 	1.7 3.0 1.2 3.2 2,6 2.3 2.4 1.6 1.1 1.1 1.0 

1 3.0 3.2 1.3 	1.7 	0.4 1.1 2.1 1.1 1.0 	1.7 1.0 1.1 1.1 1.6 1.2 1.8 1.1 1.4 1.2 0.6 
2.0 1.2 1.2 	1,3 	0.7 7.7 1.0 1.1 0.9 	0.9 1.9 0.9 1.5 1,3 1.7 1.6 1.1 1.6 1.3 0.6 
2.0 0.9 1.0 	0.5 	0.5 1.3 0.1 0.3 0.4 	0.1 0.9 0.9 1.4 0.4 0.1 0.9 0.5 0.6 0.8 0.4 
0.7 0.2 1.0 	0.7 	0.1 0.1 0.2 0.2 0.1 	0.1 0.5 0.1 0.7 0.1 0.5 0.4 0.4 0.5 0.4 0.3 

1 1.6 0.2 0.1 	0.1 	0.1 0.1 0.1 0.1 0.0 	0.2 0.4 0.4 0.3 0.0 0.1 0.2 1.7 0.2 0.2 0.1 
0.7 0.2 0.1 	0.1 	0.1 0.0 0.0 0.0 0.0 	0.1 0.0 0.1 0.1 0.0 0.1 0.1 0.1 0.1 0.0 0.1 . 

If 91.0 80.0 74.0 	10.0 	11.0 98.0 151.0 285.0 141.0 	111.0 111.0 95.0 102.0 91.0 67.4 78.0 52.0 17.0 65.0 41.0 
28 91.0 79.9 14.0 	10.0 	71.0 97.9 151.0 214.9 140.9 	110.9 186.9 94.7 102.0 90.9 67.0 71.0 52.0 11.0 65.0 41.0 
38 91.0 19.7 73.9 	10.0 	70.1 91.1 151.9 284.5 140.5 	110.8 185.9 94.1 101.9 90.8 66.9 11.1 51.8 16.7 64.9 41.0 
48 94.2 19.3 13.5 	69.1 	65.2 94.6 151.1 219.3 139.1 	110.1 181.0 92.3 100.9 89.0 66.1 73.2 49.4 14.0 63.3 40.1 
58 91.3 71.0 12.6 	66.5 	55.4 19.0 141.8 765.5 136.5 	108.0 173.4 85.7 90.3 80.8 63.3 65.9 41.8 55.5 53.1 39.0 
69 16.5 11.4 67.2 	61.1 	47.1 76.1 121.5 222.5 125.5 	101,9 168.2 71.1 92.6 12.2 55.5 51.9 31.1 45.5 29.1 29.9 
18 83.3 42.1 51.6 	50.9 	39.5 64.8 98.8 161.5 106.9 	88.9 156.0 10.2 81.2 60.9 45.3 48.3 32.3 31.7 21.3 18.6 
If 11.6 57.1 46.5 	39.1 	25.9 52.9 73.6 11.9 17.4 	62.5 114.8 61.1 61.2 51.3 35.1 31.1 26.6 31.0 11.6 14.6 

63.6 49.4 38.3 	79.1 	16.6 31.9 51.3 53.6 44.1 	40.4 13.0 45.4 53.9 40.1 28.7 29.1 10.4 22.4 16.1 12.0 
10f 49.9 39.2 31.0 	22.1 	11.3 28.7 33.0 36.2 26.1 	23.1 42.7 21.6 39.0 30.4 20.6 20.4 14.4 14.4 11,5 1.2 
114 36.2 25.6 25.1 	14.8 	8.3 19.1 21.3 18.3 12.3 	13.8 21.9 16.7 22.2 19.4 13.4 14.2 9.7 11.1 1.7 6.1 
12f 21.1 16.7 15.9 	9.1 	6.6 14.5 12.2 10.6 6.6 	9.0 13.0 9.1 14.3 11.0 9.4 11.4 1.1 1.4 6.5 4.2 

111LE 27 .AtORIARCE 181111010 OF 1.011108 3111111 SUIGEll IR 088. 	31. 

NEI OM 1915 	1916 011 00 00 080 	1981 nu OH 1985 1986 1981 0118 OP 1990 1991 

0.1 0.0 	0.1 0.0 0.0 0.1 0.0 	0.4 0.1 0.0 0.0 0.0 0.1 0.0 0.0 0.0 0.0 
1.1 0.1 	0.2 0.4 0.3 0.9 0.8 	2.5 0.1 0.1 0.0 0.1 0.3 0.1 0.1 0.2 0.0 
9.1 7.2 	2.4 1.1 1.5 4.6 2.2 	11.9 1.9 0.1 0.4 0.1 0.9 0.1 1.1 0.5 1.3 
5.4 5.4 	3.9 9.8 4.1 9.8 1.4 	7.9 3.9 0.4 1.1 2.4 5.1 1.4 2.1 6.3 2.2 

12.9 1.8 	17.3 21.2 8.1 18.1 4.7 	88.5 4.7 2.7 4.3 3.2 1.1 2.1 4.2 14.5 11.0 
16.8 12.0 	21.0 37.1 12.4 71.8 8.7 	25.0 6.1 8.0 4.7 5.3 13.0 5.3 11.6 10.9 12.3 
21.6 23.8 	30.2 39.7 16.5 31.0 46.4 	49.6 15.6 15.8 11.1 9.4 17.1 1.1 15.7 15.2 11.9 
13,2 13.2 	43.3 19.7 16.0 39.1 48.6 	10.9 26.3 24.6 11.1 11.4 18.1 10.6 14.0 14.1 9.3 
11.6 14.7 	25.9 19.4 1.1 28.5 79.0 	91.3 23.6 19.1 17.1 10.9 11.5 9.8 13.0 13.1 8.7 

1 11.4 15.0 	11.9 11.6 7.4 19.3 18.9 	46.? 20.1 16.2 18,9 9.7 13.1 9.1 8.1 9.2 5,1 
1 1.0 13.4 	10.9 8.8 3.5 7.8 9.1 	11.3 8.1 7.1 13.3 6.4 6.9 6.1 4.0 5.6 4.6 
1 7.2 0.6 	9.1 6.5 2.3 5.9 5.5 	9.1 6.2 4.5 7.6 5.6 5.0 4.9 4.1 5.1 2.6 
1 4.1 5.1 	7,2 2.1 2.1 2.4 2.5 	5.1 2.5 2.7 3.1 3.1 3.4 3.1 2.3 5.2 1.6 
1 3.1 3.5 	4.4 1.6 0.9 1.4 1.0 	7.1 0.9 1.9 2.8 1.3 2.1 2.2 1.1 2.2 1.6 
1 2.1 2.1 	3.8 1.1 0.5 0.9 1.2 	1.1 0.9 2.3 2.2 1.3 1.1 1.1 1.2 1.1 1.0 
1 M 0.6 	M 0.4 OA 0.8 1.0 	0.9 0.7 IA 0.9 A5 IA IA IA 0.9 0.6 
1 1.1 0.2 	1.6 0.1 0.0 0.3 0.4 	0.1 0.4 0.7 0.2 0.4 0.5 0.3 0.6 0.1 0.3 
1 0.7 0.0 	0.3 0.1 0.1 0.1 0.2 	0.1 0.1 0.1 0.1 0.1 0.3 0.3 0.2 0.3 0.2 
1 0.2 0.0 	0.4 0.0 0.1 0.1 0.1 	0.0 0.0 0.0 0.0 0.1 0.1 0.1 0.0 0.1 0.1 

IB 131.0 129.0 	199.0 189.0 85.0 199.0 186.0 	379.0 121.0 108.0 106.0 77.0 114.0 66.0 85.0 104.0 75.0 
2+ 130.9 129.0 	191.9 189.0 85.0 198.9 106.0 	118.6 172.9 108.0 106.0 12.0 113.1 66.0 15.0 104.0 15.0 
38 129.6 128.9 	118.7 188.6 84.1 198.0 185.2 	376.2 122.2 107.9 106.0 11.9 113.6 65.9 85.0 101.1 75.0 
0 120.6 126.7 	196.3 186.7 85.2 193.4 183.0 	364.2 120.1 107.4 105.6 11.2 112.7 65.1 93.9 103.3 13.7 
58 115.2 121.3 	192.4 171.0 18.9 183.6 111.6 	356.4 116.4 107.4 104.3 68.1 109.6 61.1 11.1 91.0 11.5 
60 102.3 111.4 	110.1 148.8 70.8 165.4 173.0 	337.9 112.2 104.7 100.0 65.6 101.4 61.5 76.9 02.5 60.5 
18 85.6 101.5 	158.1 111.6 58.5 143.6 164.3 	112.9 106.1 96.1 95.3 60.3 80.3 56.2 65.3 11.6 41.2 
IP 63.9 11.1 	127.9 71.9 42,0 106.1 111.9 	263.2 90.5 80.9 84.2 50.9 71.2 49.1 49.6 56.4 16.3 
98 50.8 64.S 	14.6 57.1 25.9 67.6 69.4 	172.4 64.2 56.2 66.5 39.5 52.5 34.5 35.6 42.3 27.1 
10+ 39.7 49.8 	18.6 32.0 11.2 39.1 40.4 	81.0 10.1 11.1 49.1 28.5 34.0 28.7 22.6 21.5 11.4 
118 21.8 34.8 	39.8 21.2 9.9 19.1 11.5 	- 34.1 20.6 20.9 30.2 18.8 20.9 19.6 14.5 19.3 12.1 
128 19.8 11.4 	78.8 12.4 6.4 11.9 11.8 	17.4 11.1 11.6 14.9 12.4 14.0 11.6 10.5 11.1 1.1 



DIVISION 

" 31 

DEPTH RANGE 1fS) 	 I ALL DEPTHS 

1971 1  0.491-0.151 1.651 3.691 .1  0.911 59 
 	+  +  + + + + +   
1972 1-0.301-1.011 0.371 .1 1 .1 -0.611 38 
 	+  +  + • + +  •  
1973 1 -1 .111 -1.381-0.051 3 . 16 1 1 .1-0.261 33 
 	+  •  • + • + ♦  
1974 1-0.791-1.221 0.141 2.351 .1-0.181 70 
 	+  •  + ♦ + +  +   
1975 1-0.161-0.651 0.861 2.491 1 .1  0.441 55 
 	+  +  + + • +  +  • 
1976 1  0.511-0.531 0.531 1.721 1 .1  0.461 64 
 	+  +  + + + + +  • 
1977 1-0.261-0.651 0.981 2 . 47 1 .1  0.271 102 
 	+  •  + + + + +  + 
1978 1  1.171 	0.461 1.311 1.601 1 .1  0.951 93 

+  +  + 
1979 1  0.961-0.081 1.281 2.031 .1 .1  0.881 140 

 •  + h + +  • + 
1980 1  0.381-0.571 1.411 2.111 .1 .1  0.501 115 

+ • +  +  • 
1981 1  0.451-0.171 1.171 2.651 3.351 .1  0.821 78 

 ♦   + •  +  + 
1982 1-0.081-0.461 1.121 2.281 .1 .1  0.381 101 

+ +  • • 
1985 1-0.531-1.161 0.071 1.651 2.831 	3.691-0.281 217 
 	+    +  + 
1986 1-0.711-1.051 0.191 2.271 .1 .1-0.171 209 

+ +  + 	.• 
1987 1-0.001-0.481 1.201 2.641 .8 .1  0.291 179 

+   +  + 
1988 1-0.311-0.681 0.741 2.281 .1  0.111 151 

+  + 
1989 1-0.431-0.841 0.191 2.261 .1-0.141 200 

+  • 
1990 1 	0.201-1.111 0.111 1.901 .1 .1-0.251 156 

 + • + 
1991 1-0.861-1.081-0.561 1.701 2.851 	1.321-0.401 143 

 +  • 
1971-1991 1-0.121-0.731 	0.671 2.321 2.901 	3.521 	0.121 2203 

151- 1 101 -I 151-1 201-1 301-1 
31-501 100 1 150 1 200 1 300 1 400 1  0-400 
 +  +  +   
TEMP !TEMP 'TEMP 'TEMP (TEMP !TEMP I  TEMP 
 +  •  h  

 
♦  

MEAN 'MEAN IMEAM 'MEAN !MEAN !MEAN !MEAN 1 N 
 +  +  +  ♦  +   
YEAR 	I  I  I  I  I  I  I  I 

I  1  I  I  I  I  I 
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TABU 28 .180NOANCE (1111110191 Of 1.11A10E FROM SPIN 3889111 IN DIY. 31110. 

Alf 1913 1315 1116 1971 1971 1979 1980 1981 1902 1984 1915 1186 1981 1988 1919 1990 1911 

0.1 0.0 0,2 0.0 0.1 0.4 0.2 0.7 0.4 0.0 0.1 0.0 0.2 0.0 0.0 0.0 0.0 
1,4 1.6 0.9 0.8 1.2 1.7 1.2 3.9 1.4 0.7 0.1 0.3 1.5 0.5 0.4 0.5 0.1 

10.5 9.4 12:9 5.9 17.4 6.1 7.0 21.0 6.3 1.1 2.7 1.6 5.4 4.2 4.8 2.3 1.1 
14.6 18.8 23.6 29.1 34.0 15.5 14.8 19.8 70.1 3.4 11.2 6.8 13.0 11.6 26.1 19.6 4.1 
51.1 26.0 39.4 /7.1 117.0 11.2 50.1 39.5 22.3 10.0 72.1 11.5 71.5 21.5 74.4 48.3 27.1 
11.9 46.6 50.5 136.6 144.3 111.4 99.0 82.1 44.1 35.9 45.5 55.5 74.2 69.4 61.5 35.6 39.1 
95.1 17.1 94.3 196.4 197.8 111.8 113.4 157.0 80.9 94.3 103.9 120.1 141.1 121.1 11.1 60.1 30.5 
59.1 114.3 174.5 749.0 224.9 240.3 271.2 311.2 162.6 135.5 125.7 113.2 152.2 121.6 105.8 63.2 30.9 
41.2 119.7 112.7 188.8 163.1 186.3 211.8 795.2 278.1 141.8 94.1 93.0 92.2 106.5 14.5 59.3 29.4 
59.6 104.9 112.1 119.1 130.9 156.8 141.5 173.7 184.4 93.3 11.1 52.8 55.1 46.5 37.6 40.1 11.5 
51.7 60.6 107.1 85.9 41,5 16.2 64.6 83.9 105.7 42.9 44.6 25.1 12.8 26.6 20.0 17.8 12.2 
43.3 42.7 68.2 51.5 32.1 35.9 41.0 31.7 41.1 26.9 24.2 11.8 18.4 17.7 14.0 11.7 7.4 
24.9 23.3 36.2 24.6 15.8 13.5 20.1 16.8 25,2 12.4 12.4 11.1 10.8 10.2 1.4 I./ 4.0 
15.8 13.2 13.4 10.9 1.4 7.7 8.5 6.8 13.0 1.6 7.1 4.9 6.0 6.5 5.1 4.7 3.0 
7.6 1.5 11.6 1.5 4.6 5.1 5.0 4.0 5.1 5.4 5.3 3.1 4.4 4.7 4.6 3.3 2.1 
4.1 4.4 6.0 4.2 7.2 2.8 4.6 3.8 4.1 3.6 1.6 2.1 2.3 2.6 2.2 2.3 1.3 
2.6 1.2 4.2 1.7 1.0 1.1 2.0 1.3 2.5 1.0 0.6 1.1 1.0' 0.9 1.3 1.4 0.7 
2.4 0.4 1.0 1.1 0.4 0.3 0.1 0.7 0.7 1.1 0.2 0.3 0.6 0.5 0.5 0.5 0.3 
0.5 0.1 0.6 0.2 0.1 0.2 0.3 0.1 0.1 0.2 0.1 0.2 0.2 0.2 0.1 0.1 0.2 

571.0 611.0 990.0 1257.0 1140.0 1115.0 1127.0 1262.0 951.0 611.0 515.0 529.0 686.0 511.0 509.0 379.0 214.0 
79 570.9 601.0 911.0 1151.0 1139.9 1114.6 1176.8 1261.3 956.6 611.0 514.9 521.0 635.1 511.0 509.0 319.0 214.1 
31 569.5 679.4 988.1 1256.2 1130.7 1112.9 1124.6 1151.5 955.2 616.0 514.8 528.7 634.3 570.5 508.6 378.1 213.9 
lf 559.0 610.0 976.0 1250.3 1121.3 1106.2 1117.6 1236.5 141.1 615.1 512.1 527.1 620.9 514.3 503.1 316.4 212.2 
51 544.5 651.2 952.4 1120.5 1087.3 1080.7 1102.9 1216.1 928.1 612.3 560.1 520.3 615.8 562.4 411.8 356.1 201.3 
61 416.1 625.2 913.0 1145.4 975.3 1009.5 1052.2 1171.3 906.4 602.3 538.1 502.8 511.3 535.2 451.3 300.5 110.2 
11 414.9 511.1 862.6 1006.0 831.1 898.1 953.2 1014.5 862.3 566.4 493.3 447.3 513.1 465.8 312.8 212.9 140.5 
81 519.9 491.6 761.3 110.4 633.2 124.3 779.8 931.6 111.4 412.1 381.4 321.2 566.1 344.1 214.1 212.1 110.0 
If 260.2 317.3 595.8 561.4 408.3 486.0 508.5 626.4 618.1 336.5 263.7 214.0 213.9 222.5 171.3 149.5 11.1 
101 212.9 258.1 421.1 312.6 244.6 299.6 289.7 331.2 390.6 194.8 169.6 121.0 121.8 116.0 93.0 90.2 49.1 
104 153.4 153.2 249.0 193.5 113.1 142.8 148.2 158.0 206.1 101.5 97.7 61.2 66.5 69.5 56.2 49.5 31.3 
121 101,7 92.6 141.3 101.6 66.2 66.7 13.6 14.0 100.4 51.6 53.1 43.1 43.7 42.9 36.3 30.1 19.1 

Table 29 SPRING SURVEY TEMPERATURE idle; CO FOR 3LNO 
DIVISION 3L 
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DIviPION 

) 1. 

DEPTH RANGE 1En/ 	 ALL DEPTHS 

151- 1 101-1 151-1 201 -I 301-1 
31-501 100 1 150 I 200 1 300 I 400 1  0-400 

TEMP. ITEMP /TEMP (TEMP 'TEMP ITEMP I  TEMP 
 •   

MEAN IMEAN !MAN IMEAN /MEAN IMEAN 'MEAN I  N 

YEAR 	 I  I  I  I  I  I  I  I 
  I  I  I  1  1  I  I  I 
1990 	 I 0.431-1.201-0.791 1.691 3.291 3.791-0.061 	161 
 ♦  +  +  +  •  +  +  +   
1991 	 1-0.421-1.191 0.061 2.461 3.761 3.631 0.391 	216 
 +  +  •  ♦  +  +  •  •   
1990-1991 	1-0.161-1.201-0.261 2.211 3.581 3.701 0.201 	377 

-  Zy- 

Table 32 FALL SURVEY TEMPERATURE ( dog CI FOR 3LNO 

DIVISION 3L 

DIVISION 311 

DIVISION, 

3N 

DEPTH RANGE (fn) 	 IALL DEPTHS 

	

.LE. I  I 51- 1 101 -I 151-1 201-1 301-1 
10 	131-501 100 1 150 1 200 I 300 I 400 1  0-400 

	

TEMP !TEMP 'TEMP 'TEMP !TEMP '

▪ 

TEMP !TEMP 1 

▪ 	

TEMP 
 ♦  +  ♦  +  +   
MEAN IMEAN IMEAN IMEAN IMEAN !MEAN IMEAN 'MEAN I N 
 +  •  +  +  +  +  +  •   

TEAR 

	

1 I  I  I  1  I  1  1 
  I 	I  1  1  I  1  1  1 
1990 	 1 3.641 2.781-0.271-0.351 1.481 	.1  .1 2.481 	80 

 +  •  +  +  +  +  +  +   
1991 	 1 1.991 0.411-0.521 1.131 1.561 3.231 3.701 0.961 	67 

 ♦  ♦  +  +  +  +  ♦  +   
1990-1991 	1 2.961 1.821-0.381 0.541 1.521 3.231 3.701 1.761 	147 

DIVISION 30 

DIVISION 

30 

DEPTH RANGE If.) 	 IALL DEPTHS 

I 51- 1101 -1 151-1 201 -I 301 -I 
31-501 100 I 150 1 200 1 300 1 400 I  0-400 
 +  +   
TEMP 'TEMP 'TEMP (TEMP 'TEMP (TEMP I  TEMP 
 +  +   
MEAN IMEAN IMEAN 'MEAN IMEAN IMEAN IMEAN I • 

+ + • + + + + 
YEAR 1 1 1 1 1 I I I I 1 I I I 
1990 1 1.551 0.111 4.741 5.351 4.931 .1 1.611 89 
	  +  + + 
1991 1 1.251 0.061 4.721 4.721 4.401 4.251 1.811 84 
 	+  + + + + + 
1990-1991 1 1.611 0.091 4.731 4.971 4.601 4.251 1.711 173 
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Table 33 	Neon weight (kg) of Arrican plait. per tow, by stratum. from R. V. surveys 
number of successful 30-minute tows in each stratum. 	The stratified mean weight per tow 
given at the bottom of the table. 

(fall) in Division 3L. 	Members in parentheses are the 
(kg/30 min.) and the biomass estimates (t x 10-  I1 are 

Stratum 

1941 	1982 
ATC 323 	ATC 
324, 	325 	333, 	334 

1963 
UT 7, 

6, 	9 

1984 
kW 16, 
17, 	18 

1985 
WY 37, 
38, 	39 

1986 

AN 72 

1987 

WY 65 

1988 

PT 78 

1989 

wr 87 

1990 

Mt 101 

1991 
wr 

113-115 

326 50.1141 99.5161 90.1(61 15.5(41 153.0171 15.217) 9.4151 1.013) 
341 4.213/ 	18.2141 121.3(4) 110.8151 21.6)7) 16.7171 262.4(91 127.2(81 113.1(81 21.716) 3.0(3)  
342 109.7131 	44.4(31 19.5(4) 162.5(21 84.7(31 4.4131 30.6131 19.2031 26.313) 1 94.6(2) 0.3(2)  
343 50.9(41 483.213) 53.3141 932.5(31 11.2131 15.7(31 24.5(3) 1.3131 8.7131  
344 227.314) 	106.2131 70.7(6) 193.016) 91.819) 18.2(71 46.314) 23.6(7) 124.6)7) 15.4(61 
345 10.5(4) 	17.4(6) 13.6(8) 48.417) 24.4(9) 12.5(41 14.8(2) 24.1(7) 21.0)7) 16.915/ 2.4(4) 
346 13.0(3) 	4.3(4) 10.815) 11.516/ 6,5(5) 20.913) 4.3(41 8.7(51 11.514) 17.5(3) 16 :91: 4151 
347 324.3(31 	235.9(4) 134.716) 216.5)6) 52,1(4) 30.7(4) 40.312) 191.5151 70.5(5) 93.2(21 

2 
 

348 
349 

114.116) 	126.8151 
20.101 	27.5151 

112.3(11) 
113.1(9) 

201.4(111 
61.7)14) 

43.4(14) 
21,3(10) 

64.115) 
16.8(91 

46.7(91 
45.8(101 

101.2(101 
77.1191 

45.3(9) 
15.41101 

43.61111 
15.5171 

8 
 

0.1T 

350 8.316/ 	4.3121 72.118/ 128.91121 57.7(91 11.51111 15.0(91 56.41101 18.0(10) 47.4(4) 12.4(16) 
363 65.514) 	34.3(31 253.713) 54.9181 44.0(101 44.3171 45.0(9) 37.0(10) 19.8(91 28.5(8) 23.8117) 
364 254.2191 	114.11111 95.1111) 254.61101 114.4(18) 86.0(5) 104.1(14) 87,5(14) 41.41111 106.0112) 51.9(41 
365 242.6141 	244.0(41 196.715) 67.914) 136.6(8) 113.515) 94.116/ 91.6(5) 30.3(4) 56.314/ 12.0(3) 
366 318.1(31 	19.3(6) 50.4(41 19.7111) 62,4(91 105.514) 10.1(7) 67.801 27.8171 140.4(6) 15.1121/ 
368 0.0(21 	1.512) - 0.011) 1.4(2) 5.911) 2.8(21 0.4(21 5.3121 0.6(2) 39.5(6) 
369 214.5(21 	27.914) 119.416) 76.417/ 67.3(61 19.4131 35.5(41 121.1(51 44.3151 157.1(41 176.2(91 
370 121.0(4) 	88.2(6) 121.0(61 145.8(71 34.3(9) 145.312) 61.4(61 23.6(71 19.516) 16.1(51 13.913) 
371 149.9141 	97.3(51 180.4(51 110.7(71 156.9(71 16.311) 61.4151 53.6(6) 12.6)4) 40.3(51 16.713) 
372 20.3(51 	79.9171 102.5141 74.01131 68.3117) 37 ) 9 ( 9 ) 56.41131 43.0(13) 13.9(12) 53.01101 28.51261 
384 63.213) 	176.9(41 105.0131 110.8161 92.6(41 100.0151 111.816) 48.9(6) 36.8(51 113.414) 40.2(141 
385 78.5(8) 	120.4(81 107.1(5) 96.51111 30.0)12) 86.1(81 127.9(91 61.7(131 10.4(111 30.617) 11.4(51 
386 111.413/ 	123.0(41 - 99.0141 123.6(51 31.4(41 41.3(4) 209.515) 41.8(51 43.213) 
341 2.3(2) 	0.3(31 - 0.713/ 0.7(41 0 . 9 ( 21  0.7(3) 4.0(41 0.5) (3 

3: i011( 42 1)  
0.4(31 11.215) 

388 0.013) - 0.012) 14.012) - 2.0(21 
389 25.1(4) - 103.116) 183.015) 3)9(4) 82mm 49.6141 

::: 60 ■ 28 )1 )1 271 57: 27 
93.3(41 11.7131 14.3(31 

390 38.5(31 	47.8(4) 72.7(3) 49.5(3) 97.20) 26.616) 42.0(8) 17.5(61 9 1 19 1. 66133 ): 
391 37.0(21 25.0121 233.8(2) 105.6(21 37.3121 24.5(21 27.5(2) 15.5(2) 7.6(2) 
392 
129 

5.1111 4.7(2) 10.5(21 
3.3121 

6.8(21 
4.5(21 

0.9121 
0.0(2) 

11.0(21 9.012) 6.0(21 13 : 3212 3 
4: . :(. ( 32 ),  

1.5131 
730 0.012) 0.0(21 
131 0.012) 1.0121 - B.111) f 	(3) 
732 0.012) 0.012) - 0.0121 0.2(21 
733 0.014) 0.7(3) - 0.3(21 0 .3(3)  
734 0.0(31 0.0(11 - 0.012) 0.012) 
735 2.3(2) 0.013) 0.1111 20.6(21 14.413) 
736 0(2) 6.8(1) 2.112) 6.412) 17.5(2) 

/San Itsets1 108.21991 	76.611201 110.611251 104.4(2061 75.7(2311 52.711411 61.111651 68.611691 33.7(1741 47.1(1611 19.9(2191 
Biomass (Total) 173.3 	106.4 264.0 313.0 219.2 146.7 92.9 135.3 57.6 
Biomass - 269.6 313.6 219.9 146.8 1:1 1:::: 91.9 135.7 57.6 
(multiplicative model) 

 

(ABLE 34 	ABUNDANCE 	(611.1.1089) OF A.PLAICE FROM FALL SURVEYS IN SI. 

801 1901 1982 	1783 	1984 1985 1986 1787 1988 1989 1990 1991 

0.9 0.1 	0,0 	0.0 0.0 
1.1 1.8 0.0 0.8 1.4 
8.3 5.7 
12.4 19.6 	9.6 	2.9 1.6 10.5 5,1 8.1 13.2 18.1 
77.7 57.9 	18.1 14.5 33.3 74.3 30.4 23.1 47.1 23.6 
45.0 80.2 	120.9 	66.0 69.2 92.6 65,9 01.1 54.6 67.0 37.2 

176.2 142.7 	218.3 	181.5 170.3 91.9 100.8 110.1 64.4 28.1 30.2 
163.7 169.7 	195.1 	207.4 134.2 91.8 87.8 100.7 55.2 57.4 26.9 
139.4 110.7 	89.7 	172.5 93.9 53.6 62.3 66.1 24.0 46.9 10.2 
136.4 61.1 	49.0 	81.2 37.3 22.6 70.2 25.0 9.3 19.7 9.7 
58.3 30.9 	20.1 	32.0 16.2 9.0 11.0 10.1 5.3 9.5 4.5 
47.2 13.6 	15.2 	18.8 11.7 4.8 5.6 6.0 
16.1 2.4 3.0 3.1 1.7 
4.5 1.9 	1,4 	4.3 1.7 1.1 1.4 1.4 0.6 

7.0 	8.4 0.4 0.9 
0.0 

0. 1 

829.0 702.0 	779.0 	749.0 559.0 418.0 392.0 456.0 255.0 357.0 164.0 
827.1 701.9 	779.0 	749.0 558.0 417.9 372.0 456.0 755.0 357.0 164.0 

4 , 
 

876.0 700.1 	718.8 	749.0 558.0 417.1 390.6 455.7 255.0 356.9 163.9 

5/ 
817.8 
805.3 

	

694.5 	776.7 	740.0 

	

674.8 	766.5 	746.0 
557.7 
556.1 

415.2 
404.7 

388.6 
383.5 

452.6 
444.5 

253.6 
240.4 

355.5 
337.4 

163.1 
157.7 

69 793.1 659.1 	713.6 	227.3 541.8 371.4 359.2 414.1 217.3 290.3 134.1 
7, 738.7 558.9 	592.7 	661.3 472.6 278.8 273.3 333.0 162.7 722.5 96.9 
St 567.0 416.7 	374.4 	419.8 307.5 105.9 192.6 777.0 98.4 144.5 66.7 
9 ,  398.3 226.3 	189.6 	21].3 168.1 94.1 104.8 114.1 43.2 67.1 39.8 

10/ 759.0 115.4 	98.9 	140.0 74.3 40.5 42.4 48.0 19.2 40.2 19.5 
11/ 54.3 	49.1 	68.6 37.0 17.9 21.3 27.2 9.9 20.5 9.9 
12/ 64.3 23.4 	20.2 	36.5 20.8 0.9 11.3 12.1 

Table 15 	Comparison of Abundance IA) and biomass 141 estimates 
of A. 	plaice 	from spring and fall 	r.v. surveys 	in Div. 3LN0 in 
1990 and 	1991. 

3L 311 30 390 3LN0 

Spring 1990 	A (Billions) 210 65 103 168 374 
6 (000 	t1 43 30 53 63 166 

Fail 	1990 	A 362 67 102 169 531 
135 15 60 85 220 

A Spring 1991 	: 97 
35 

41 
20 

75 
34 

116 
54 

213 
89 

fall 	1991 	A 164 103 107 110 374 
56 40 54 94 152 
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Table36 	Biomass estimates ('000 t) of R. P18199. by Rahna rid depth Ron ,  from Canadian fall surveys in Div. 	31. In 1990 and 1991. 

0..peth Stratum 1990 1991 

3I-50 150 1.0 
361 3.R 1.2 
171 3.4 1.4 
377 9.0 5.3 
384 9.5 3.4 

Total 33.9 15.2 

51-100 328 1.1 0.1 
341 2.6 0.4 
342 8.5 
343 0.3  
340 6.9 0.1 
349 2.5 1.3 
364 22.8 11.0 
365 4.4 0.9 
370 2.8 1.4 
385 5.4 2.0 
390 1.9 2.2 

Total 59.2 19.4 

101-150 344 1.7 0.1 
347 6.9 0.2 
366 14.7 1.6 
369 11.3 12.7 
3R6 2.7 3.2 
389 1.3 0.9 
391 0.2 0.9 

Total 30.0 19.6 

151-200 345 1.0 0.3 
346 1.1 1.0 
360 4 1.0 
387 . 0.6 
388 0.1 
392 0.1 0.1 

Total 3.1 3.0 

201-300 729 4. 

731 ♦ ♦ 

733 . 

735 0.3 
Total 0.3 

301-400 730 0.0 
732 0.0 • 
734 0.0 0.0 
736 0.1 0.2 

Total 0.1 0.2 

Grand Total 135.1 57.7 

Table37 	Biomass mandates ('000 0) of A. plaice, by stratum and depth sone, 
from Canadian fall surveys In 01v. 30 in 1990 and 1991. 

Depth Stratum 1990 1991 

S 30 375 1.0 3.5 
376 1.9 1.3 

Total 	• 2.9 4.R 

31-50 360 2.9 7.0 
361 0.9 3.4 
362 5.9 10.3 
373 4.2 8.0 
374 1.4 3.3 
303 0.7 0.3 

Total 16.0 32.3 

51-100 359 2.8 0.8 
377 0.2 
302 2.2 1.0 

Total 5.2 1.8 
• 

101-150 358 0.1 0.4 
370 0.5 0.4 
381 0.2 

Total 0.6 1.0 

151-200 357 0.4 
379 
300 

Total 0.4 

201-300 723 
725 
727 

Total 

301-400 724 
726 
728 

Total 

Grand Total 25.1 39.9 



Slratom 1990 1991 

330 11.0 1.7 
331 0.9 1.4 
338 4.9 2.6 
340 1.6 19.0 
351 11.1 5.3 
352 4.2 5.4 
353 1.3 2.0 

Total 35.0 44.2 

379 13.8 3.4 
332 2.3 0.5 
337 1.9 1.7 
339 2.7 3.1 
354 3.9 0.9 

Total 24.6 9.6 

331 • 
336 • 0.1 
355 0.2 

Total • 0.3 

334 0.0 
335 
356 

Total 

711 0.0 
119 0.0 
721 

Total 0.0 • 

118 
720 
722 0.0 

Total 0.0 

59.6 54.1 

51-100 

101-150 

151-200 

201-300 

301-400 

Grand Total 

Drpth 

11-50 
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Tabla n 	111ommas eat' ..... f , 000 I) of A. pinlea, by okratum and 4apib ..... 
fin. cn.mdlan loll ntifvnya In 01v. 10 In 1910 and 1991. 

Table19 . Summary of A. plaice biomass estimates outside 
200-mile limit, from Canadian fall surveys. 

atoms.. 	Biomass 
outside 	total 	4 outside 

1990 3L 2.5 135.1 1.8 
30 10.1 25.1 40.2 
30 2.3 59.6 
3Ltao 14.9 219.8 6.8 

1991 31 3.1 5.4 
30 11.4 39.9 28.6 
30 1.0 54.1 1.8 
3LN0 15.5 151.7 10.1 

Table 40. Abundance (millions) at age of A.plaice from Canadian 
fall surveys ln Dios 3N and 30 in 1990 and 1991. 

3N 	30 
Age 1990 1991 1990 1991 

1 0.1 0.1 0.4 • 
2 2.2 4.6 0.5 0.7 
3 7.5 10.5 1.4 3.2 
4 18.4 17.1 6.3 4.4 
5 17.0 25.4 8.8 13.9 
6 5.2 13.7 12.1 17.6 
7 3.4 6.9 16.3 17.6 
8 1.9 5.1 16.6 10.8 
9 3.5 5.5 11.4 13.4 
10 1.8 4.0 8.2 9.7 
11 1.3 3.3 5.0 6.4 
12 0.9 1.8 3.7 3.0 
13 0.9 2.3 2.8 3.2 
14 0.8 1.4 2.1 1.6 
15 0.8 0.8 1.3 1.2 
16 0.9 0.6 1.3 
11 0.3 0.3 0.6 0.2 
18 0.1 0.1 0.1 0.2 
19 - " - 

Total 67.1 103.5 99.0 108.0 



Tab 1.. 41 RtsuLTS PROM ADAPT USING Iv AND COMMIICIAL cis 
PARAMITIR ISTImATEs AND CVO. 

APPROXIMATI STATISTICS ASSUMING LINIAIITY NUR SOLUTION 

ORTHOGONALITY OrtSIT   
!MAN SQUARI RISIDUALS   

PARAMITIR 

MOMS 

1 

1 
1 
1 

ISTIMATI 

141935 
130042 

51640 

45365 
40600 
28014 
18512 
8630 
3469 
8750 

0.000076 

0.198611 

STD.  III.  T-STAT 

63027 
46701 

14076 
10988 

8106 
5299 
3530 
1617 
750 
388 

2.252 
3.1313 

3.669 

4.629 
5.008 
5.325 
5.244 
5.028 
4.623 
4.519 

0.444 

0.319 
0.273 

0.242 
0.200 
0.600 
0.191 
0.199 
0.216 
0.221 

IKEA it 8V2 
2.201 -4 2.641 - 5 8.333 0.120 
5.071'4 5.941 - 5 0.549 0.117 
1.081'3 6.251'4 8.658 0.115 
1.74E -3 1.991 -4 8.746 0.114 
2.05E -3 2.321 -4 8.819 0.113 

1 2.131 -3 2.428 -4 8.836 0.113 
1 1.841'3 2.081 -4 8.034 0.113 
1 2.211 - 3 2.521 - 4 8.798 0.114 
1 2.331'3 2.666 -4 8.771 0.164 
1 2.5011 2.941'4 8.003 0.114 

INDIA 21 CI 

2.1611 2.071'4 9.099 0.110 
3.531'3 3.881 -4 9.116 0.110 

I 5,1111 5.611 -4 9.115 0,110 
I 6.521 -3 7.241'4 9.079 0.110 
1 6.041'3 7.56E -4 9.053 0.110 

7.271'3 8.031"4 9.064 0.110 

TAIL! 42  RISULTS PROM ADAPT USING 10 AND COMMIICIAL CA: 1ESIDUAL6. 

LOG RISIDUALS PROM 892 10/ 6/92 

1975 1976 1977 1978 6979 1900 1901 1902 1984 1905 

-0.809 '0.341 0.509 0.953 0,577 0.278 0.129 '0.456 -1.171 '0.380 
-0.814 -0.771 0.283 0.514 0.335 0,283 0.134 -0.399 '0,540 -0.290 
-0.752 -0.628 0.068 0.144 0.200 0.284 0.210 -0.432 -0,196 "0.016 
-0.497 -0,238 0.138 '0.009 0.169 0,496 0.695 0.001 -0.055 -0,142 
'0.093 0.106 0.030 -0.127 "0.041 0.281 0.742 0.472 0.001 -0.274 
D.329 0.652 0.523 0.013 0.159 0.032 0.398 0.627 -0.111 -0,305 
0.477 1.010 0.576 -0.183 0,046 -0.140 0.140 0,609 '0.260 -0.141 
0,472 0.966 0.765 "0.027 -0.193 -0.206 -0.260 0.175 -0.199 '0.297 
0,236 0.888 0.494 0,087 -0.418 -0,351 -0.513 0.179 -0.303 '0.224 
0.225 0.321 0.238 0.174 '0,139 -0.571 '0.737 0.159 -0.157 -0.023 

1906 19617 1908 1989 1990 1991 

5  '0.420 0.150 0.258 0.349 0.374 -0.000 
6  '0.053 0.431 0.430 0.631 0.149 -0,327 
7  0.199 0.454 0.431 0.333 0.070 -0.374 
8  '0.111 0.310 0.086 0.136 '0.255 -0.683 
9  -0.259 '0.021 0.194 '0,016 -0.190 -0.807 

10  -0.421 -0.243 -0.178 '0.316 -0,242 -0.917 
11  '0.536 -0.435 '0.063 -0.149 '0.189 -0.761 
12  -0.292 -0.190 '0.080 -0.010 '0.008 -0.591 
13  0.001 0.104 0.017 0.036 0.219 -0.430 
14  -0.220 0.379 0.385 -0.019 0.138 -0.151 

SUM OP RV RESIDUALS  I  -6.175836731E - 9  MEAN RISIDUAL  : 

LOG RESIDUALS TROM CI 

-2.8590978101 - 11 

10/ 6/92 

1979 1976 1977  1978  1979  1980  1981 1902 1983 1984 

9 -0.336 '0.123 -0.268  '0.427  '0.164  0,053  "0,358 '0.277 0.020 '0.490 
10 -0.396 '0.124 -0.370  "0.431  1.426  -0.206  '0,256 '0.002 -0.202 -0.106 

'0.544' '0.409 -0.637  '0.466  '0.686  -0.342  '0.136 0.226 0,081 0.264 
12 '0.450 -0.842 '0.539  "0.379  -1,085  -0.432  0.066 0.395 0.294 0.360 
13 -0.294 -0.510 -0.535  -0.149  -1,059  -0.579  0.322 0.487 0.440 0.471 
14 -0.060 -0.313 -0.397  0.005  '1.105  "0.731  0.606 0.538 0.624 0.449 

19135 1986 8987  1989  1909  1990  1991 

-0.007 '0.352 0.516 0.394 0.620 0.797  0.401 
10 0.163 -0.097 0.465 0.576 0.721  0.711  0.134 
it 0.182 0.207 0.254 0.677 0.674 0.822  -0.167 
12 0.117 0.312 0.167 0.574 0,568 0.789  -0.214 
13 0.039 0.421 0.159 0.365 0.288 0.644  -0.515 
14 -0.120 0.264 0.223 0.300 0.043 0.417  '0.824 

SUM 01 RV RISIDUALS  -0.00000169259E1866 MIMI RISIDUAL  '1.6594106531'8 
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TAILI 43 . MUM OF ADAPT USING IV AND COMMERCIAL C/II 
POPULATION ASUNDANCt AND HONING MORTALITY. 

POPULATION HUMPS 10009) 10/ 6/92 

I  1975 1976  1977  1978  1979  1980 1981 1982 1903 1904  1985 
•   

293069 279404  233523  218148  201033  193054 174615 177242 164026 162241  162690 
230622 239801  228000  190312  177195  164110 157022 142023 145009 134106  132780 
193190 185907  192797  100587  ❑ 1772  139147 131668 120712 116649 117892  109503 
124517 151638  144328  149938  139532  112016 105300 105767 103739 92742  95150 
75850 93427  106630  107552  113351  97276 80330 81082 02252 79609  72935 
43710 53745  61474  75033  76526  79252 66075 50601 58945 59793  59940 
25997 28636  32839  40235  48072  51338 52027 444❑  36364 41206  39944 
16153 16126  15914  20987  23950  32058 31810 30322 22066 22008  22142 
.11079 8943  0537  9170  11009  16198 10929 15300 11715 18265  9973 
6170 5643  4586  4846  4207  7346 9860 7632 5347 5440  4634 
3362 2683  2531  2404  1942  2798 4590 3030 2426 2134  2178 
1628 1390  978  1167  636  1280 1707 1106 671 884  761 
1347 643  610  491  369  377 009 303 326 212  358 

58  1027463 1060067  1032748  1000878  951193  896246 836370 797226 749617 729852  713011 

1906 1907  1900  1909  1990  1991 

136461 124752  100323  101064  175037  141526 
132938 107737  100114  86056  71212  130269 
108005 100050  83736  79059  60003  51342 
07516 77065  74961  64166  54304  45065 
72788 60315  53239  54796  43001  40360 
50037 47495  35025  34429  32033  28019 
34839 28413  22924  19333  16980  18385 
19550 15633  12944  10390  8223  8061 
9773 6624  6470  5132  4007  3445 
4448 2621  2640  2068  2366  1741 
2012 1256  967  1115  1418  1082 
666 366  333  190  416  752 
272 54  76  32  30  268 

5,  659314 572389  501760  458639  470711  470316 

FISHING MORTALITY 10/ 6/92 

1975 1976 1977  1978 1979 1980  1981  1982 1983 1904 6905 1986  1907 1909 1969 1990 1998 

0.00 0.00 0.00  0.01 0.01 0.00  0.00  0.00 0.00 0.00 0.00 0.04  0.02 0.03 0.15 0.10 0.07 
0.02 0.02 0.03  0.03 0.04 0.02  0.00  0.00 0.01 0.00 0.01 0.08  0.05 0.04 0.16 0.13 0.16 
0.04 0.05 0.05  0.06 0.10 0.08  0.02  0.02 0.03 001 0.02 0.14  0.09 0.07 0.17 0.09 0.25 
0.09 0.15 0.09  0.00 0.16 0.13  0.05  0,05 0.06 0.04 0.07 0.17  0.17 0.11 0.10 0.10 0.30 
0.14  0.22 0.15  0.14 0.16 0.17  0.12  0.13 0.12 0.08 0,18 0.23  0.34 0.24 0.34 0.25 0,26 
0.22 0.29 0.22  0.23 0.20 0.22  0.21  0.28 0.16 0.20 0,34 0.37  0.53 0.39 0.51 0.36 0.32 
0.28 0.39 0.25  0.32 0.22 0.28  0.34  0.50 0.30 0.42 0.51 0.60  0.59 0.59 0.61 0.54 0,31 
0.39 0.44 0.35  0.45 0.19 0.33'0.53  0,75 0.47 0.60 0.62 0.80  0.60 0.73 0.75 0.67 0.39 
0.47 0.47 0.37  0.58 0.20 0.29  0.71  0.05 0.57 0.69 0.61 1.12  0.72 0.61 0.57 0.63 0.32 
0.63 0.60 0.45  0.71  0.21  0.27  0.90  0.95 0.72 0.72 0.63 1.06  0.80 0.66 0.50 0.50 0.29 
0.67 0.81 0.57  1.13 0.22 0.29  1.22  1.31  0.81  0.83 0,99 1.50  1.83 1.39 0.79 0.44 0.33 
0.73 0.62 0.49  0.95 0.32 0.26  1.29  1.02 0.93 0.70 0.03 2.31  1.37 2.15 1.60 0.24 0.33 
0.49 0.54 0.40  0.64 0.21 0.29  0.76  0,07 0.37 0.65 0.67 1.03  0.78 0.80 0.65 0.57 0.33 

TAILS 44 . RUMS TIOK ADAPT USING IV ONLY' 
FOAMIER ISTIMATZS AND (Vs. 

APPIOXIMATI STATISTICS ASSUMING LINIAIITY NIAI SOLUTION 

ORTHOGONALITY OTIS/T   
ULAN MARI RISIDUALS   

0,000180 
0.171415 

PAIAMETIR AGE  ISTIMATI STD.  1111. T-STAT 

0898181 
135765 55909 2.420 0.412 
124086 36916 3.383 0.296 
49128 12432 3.952 0.253 
42967 9660 4.444 0.225 
33661 7260 4.637 0.216 
20026 4460 4.490 0.223 

1 12113 2885 4.199 0.238 
1 5197 1233 4.214 0.237 

2475 681 3.635 0.275 
❑ 09 461 3.445 0.290 

INDEX 11 
2.308'4 2.57E -5 0.960 0.112 
5.321'4 3.791 -3 9.187 0.109 
1.131 - 3 1.221 -4 9.297 0.100 
1.0383 1.955 -4 9.379 0.107 
2.181 - 3 2.311 -4 9.420 0.106 
2.281'3 2.421'4 9.409 0.106 
1,971'3 2.101'4 9.378 0.107 
2.361 - 3 2.541 -4 9.203 0.108 
2.451 - 3 2,641 -4 9.253 0.108 
2.6911 2:091 -4 9.313 0.107 
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TABLE 4s,  11190178 PAM ADAPT USING IV OHM 1t91DUAL9. 

LOG 11[SIDUALS FROM 0V2 10/ 6/92 

0975 1976 1977 1978 1979 1980 1981 1902 1984 1985 1966 1987 1988 

5  '0.856 '0.398 0.463 0.907 0.535 0.243 0.097 '0.496 "1.141 '0.286 -0.205 0.237 0.254 

6  '0.861 -0.810 0.235 0.467 0.288 0.240 0.098 '0.428 '0.556 '0.260 0.046 0.575 0.520 

7  '0.800 '0.676 0.021 0,097 0.152 0.236 0.166 '0.469 '0.234 '0.033 0.234 0.567 0.587 
-0.54e -0,289 0.087 '0.060 0.118 0.445 0.604 '0.045 '0.092 '0.187 -0.128 0.357 0.215 

9  -0.153 0.047 '0.030 -0.167 '0.100 0.221 0.682 0.412 '0.047 '0.317 -0.312 -0.036 0.255 
10  0.261 0.584 0.455 '0.055 0.091 '0.036 0.331 0.559 '0.673 '0.350 '0.467 '0.301 '0.180 
11  0,408 0,942 0.500 '0,251 '0.022 -0.206 0.072 0.540 '0.328 '0.200 '0.578 '0.467 '0.113 
12  0.407 0.901 0.700 -0.092 -0.258 -0.350 '0.325 0,111 '0.263 '0.361 -0.338 '0.206 -0.009 
13  0,187 0.639 0.445 0.038 -0.407 -0.400 '0.562 0.131 '0.351 '0.272 '0.045 0.098 0.065 
14  0,183 0.200 0.197 0,133 '0.180 '0,612 -0.770 0.117 -0.197 -0.063 -0.258 0.344 0.430 

1909 1990 1991 

0.344 0.372 0.000 
0.630 0.148 '0.323 
0.440 0.074 '0.364 
0.320 '0.127 '0.669 
0.160 0.052 '0.647 

-0.197 0.043 '0.556 
-0.098 0.087 '0.293 
-0.045 0.177. -0.048 
0.130 0.244 '0.059 
0.112 0.369 '0.076 

M Of IV VIII DUALS 1  '0.000001567319729 NIAN It61DUAL  I  -9,7965983039'5 

TABLE 46 .  IISULTS DI ADAPT USING IV ONLY1 
POPULATION ABUNDANCE AND /MING MORTALITY. 

POPULATION NUNBIIS 000087 10/ 6/92 

1975 6976 1977  1978  1979  1900 1981 1902 1983 1984 1985 

293059 279377 233494  218096  200943  191006 ❑ 2200 176257 159106 150339 141457 

230611 239793 227977  150297  177152  163360 156144 140846 144203 130159 123043 

193187 185978 192791  180569  151752  139112 131071 127339 115031 117232 106206 

124537 151635 144320  149933  039517  112000 105272 105278 102615 91417 94610 

75850 93427 106628  107546  113347  97264 80317 81056 81852 70769 71850 

43713 53746 61474  75031  76521  79249 66065 58390 58925 59465 59094 

26002 28638 32839  40235  48870  51334 52024 44407 ' 36355 46270 39676 

16154 66130 15916  20987  23950  32057 31815 30319 22060 22000 22129 

11081 0944 8541  9179  11009  16193 10928 15306 11763 11259 9967 

6172 5644 4587  4849  4208  7346 91380 7631 5345 5439 4629 

3316 2686 2532  2404  1944  2799 4598 3031 2426 2132 2177 

1627 1393 980  1168  637  1282 1700 1106 671 683 759 

1340 642 602  493  369  377 810 386 326 212 337 

5 1  6027450 1068033 1032691  1000777  950218  093399 831631 792354 740709 710656 676054 

4986 1987 1980  1989  1500  1991 

114205 109325 103937  97322  168572  135366  , 
115549 89518 87483  02482  69148  124322 

100026 85020 68820  68716  57076  48833 

84816 70533 63304  51954  45918  42669 
72346 58105 47891  43252  33802  33428 

49649 47132 33215  30051  24219  19033 

34222 27686 22628  67056  13395  11907 

19338 15128 02348  10147  7010  3129 

9763 6444 6064  4645  3809  2452 

4444 2612 2493  2529  1967  1578 

2009 1252 960  995  1141  755 

665 363 330  192  307  525 

271 53 74  29  26  187 

5 ,  606805 513972 449567  412166  425400  427063 

FISHING MORTALITY 10/ 6/92 

,  1  1975 1976 1977 1978 1979 1980 6981 1982 1983 1984  1905 1986 1907 1980 1989 1990 1996 

1 0.00 0.00 0.00 0.01  0.01  0.00 0.00 0.00 0.00 0.00 0.00 0.04 0.02 0.03 0.16 0.10 0.08 

1  0.02 0.02 0,03 0.03 0.04 0.02 0.00 0.00 0.01 0.00 0.01 0.10 0.06 0.04 0.17 0.13 0.17 

1  0.04 0,05 0.05 0.06 0.10 0.08 0.02 0.02 0,03 0.02 0.02 0.15 0.10 0.00 0,20 0.09 0.26 

0,09 0.15 0.09 0.08 0.16 0.13 0.03 0.05 0.06 0.04 0.07 0.18 0.19 0.14 0.23 0.12 0.32 

10.14 0.22 0.15 0.14 0.06 0.17 0.62 0.13 0.12 0.09 0.10 0.23 0.36 0.27 0.43 0.33 0.32 

1  0.22 0,29 0,22 0.23 0.20 0.22 0.21 0.2B 0.16 0.20 0.35 0.37 0.53 0,42 0.61 0.30 0.48 
1  0.28 0.39 0,25 0.32 0.22 0.28 0.34 0.50 0.30 0.42 0.52 0.62 0.61 0.60 0.73 0.76 0.53 

1  0.39 0.44 0.15 0.45 0.19 0.33 0.53 0.75 0.47 0.60 0.62 0.90 0.71 0,78 0.78 0,65 0.70 
1  0.47 0.47 0,37 0.58 0,20 0.29 0.71 0.65 0.57 0.69 0.61 1.12 0.75 0.67 0.66 0.68 0.48 

1 	1  0.630.60.0.45 0.760.210.27 0.99 0.950.720.720.63 6.07 0.80 0.72'0.600.760.33' 

1 0.67 OM 0.57 1.13 0.22 0.29 1.22 1.31  0.81 0.93 0.99 1.51 1.13 6.41 0.94 0.50 0.51 

s 	1  0.73 0.62 0.49 0.95 0.32 0.26 1.29 1.02 0.95 0.70 0.83 2.32 1.39 2.23 0.02 0.33 0.50 
0.49 0.34 0.39 0.63 0.20 0,29 0.76 0.97 0.57 0.65 0.67 1.04 0.80 0.84 0.74 0.73 0.51 
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Table 47 . Ratite of Latrec-shepherd for 31,• iv. Plaice asiag 19 atd C/1. 

, 818111Ci1 PLAICE 3L10 1915-91 AUS 1-18 
with opue data frog file APAOS 

DISAGOUGATED as 
LOG TIA19F0R141101 
10 explanatory striate Ulm lased) 
Fleet I: fleet is Cuadiu 11 lu terairial q attested as the aeu 
Fleet 2: fleet is Candiu to ku tuella} 0  estitated ae the Neu 

FIATS C0111111 by as  11,11181C1 AA 

. !mini Fe Siegel ssing Lurec/Sheplerd letkod 
legressiu Weights 

, 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, 1.000 

'Oldest age F = 1.004 avenge of 5 gouger ages. 

Fillies lortalitiee 

	

Age, 	1975, 	1976, 	1971, 	1970, 	1979, 	1980, 	1981, 1902, 	1913, 1984, 1985, 	1916, 	1911, 	1908, 	1119, 1110, 	1991 

5, 401, .003, .005, .001, A07, A02, .1101, A00, AOI, A00, .001, 41B, 429, 449, .241, .184, .193 
6, 415, 418, .033, 416, .012, A21, A04, A03, 408, A03, .007, .098, 4 7 01 4521 .2161 .194, A44 
1, A42, .054, .052, .051, .101, 419, A19, .016, .030, .015, .025, A40, .105, .090, J71, .114, A57 
1, A01, .153, A95, .080, .162, .133, A52, .052, 466, 442, .070, .181, .I81, All, .260, .161, J15 
9, A46, .220, A52, .141, .159, .176, .116, .130, A21, 418, A113, 134, A64, .263, .426, A93, A06 
, 125, 195, .225, .230, 101, A22, 111, /19, .151, 101, A56, A81, A51, .419, A93, 405, 434, 
, .283, A90, 4$1, A21, .224, .281, A42, A02, 401, .426, A24, A34, A24, .635, .754, AEI, All 

2, .391, A47, .154, A11, A94, A30, A36, J53, A16, .598, All, A08, 154, J18, J67, J98, All 
, A110, A10, .301, .511, .209, .298, J13, A59, 372, .695, A13, 1.119, .710, .755, .135, A59, 141 
, 350, 312, .450, .758, .213, .215, .988, .954, 133, 124, .647, 1.073 .801, J59, A45, .914, All 
, 398, A53, .593, 1.129, 140, A03, 1.259, 1.120, 170, A67, 1.006, 1.549, 1.156, 1.417, 1.071, .903, .141 

	

6 , 	172, 	.679, 	344, 1.011, 	A20, 	.296, 1,134, 1.118, 	.910, 	.703, 	A11, 1.419, 1.557, 1.397, 1.161, 	A21, 1.387 
, A99, .611, A64, J18, .237, A00, A66, 1.001, .720, 125, 160, 1.114, 1.009, 1.229, 1.006, 3407, J81 

Log utchbility esthetes 

Age 5 

	

Fleet, 	1975, 	1976, 	1977, 	1911, 1919, 	1900, 	1901, 	1902, 	1913, 1984, 1915, 	1986, 1987, 1981, 1989, 	1190, 1991 
	I   I  

1, , 	, 	4.66, 4.07, -7.89, -7.61, -7.51, -7.41, -1.19 
2, lo data for this fleet at this age 

SWUM OTAT117181 
Fleet , Fred. 	Sliql,PartialJahed, 	HOPI 	, 	SI 	0171011, SI 

, q 	, 	, P , F , 	, 	Slope „Ittrept 

	

1 , -1.19 , .712, .0003 , .0929, 	.000140, 	.000140, -1.190, 	.211 
2 , lo data for this fleet at this ape 

	

That 	91CAA1iat.1 	91011(ext.) 	810111uerall) Varian. ratio 

	

.093 	J42 	0.000 	.712 	0.000 

Age 6 
Fleet, 	1975, 	1976, 	1977, 	1978, 1979, 	1900, 1981, 1902, 1983, 1984, 	1985, 	1986, 1987, 	1911, 	1189, 1990, 1911 

" 	I 	 1 

1, , A.08, 4.80, -7,49, -6.86, -6.76, -6.41, -6.11, -1.18 
2, lo data for this fleet at this age 

10111011 STATISTICS 

	

Fleet , Peed. , 181q),PartialAtilied, 	HOPI 	, 	St 	,1121111/, SI 

	

F , F , 	, 	Slope „Ittrept 

I , -7.18 , 	.605, .0008 , .3431, 	.000000, 	.0001400, -1.117, 	.101 
2 , lo data for this fleet at this age 
FbIf 	SICIAliet.) 	SIGNAlest.) 

	
SIGIUlowerall) lariuce ratio 

.144 	.605 	0.000 	.601 	0.000 

Age 7 
Fleet, 	1971, 	1916; 1977, 	1978, 	1919, 	1980, 	1901, 	1181, 

1 
2, ID data for this fleet at this age 

1903, .1984, 	1915, ,  1986, 	1901, 	1988, 	1111, 	1190, 	1991 

, -6.99, -6.80, -6.56, -6.21, -6.19, -6.06, -612, -6.40 
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Table 47 	Castrmeed. 

111111111 STATISTICS 

	

Fleet , Fred, 	111141,PartielAaieed, 	SLOP! 	, 	IS 	AITICPT, SI 
, 	q 	, 	, 	P 	, F 	, 	Slope , 	Jatropt 

1 	, 	-6.40 	, 	.373, 	A017 	, 	.5575, 	.0001400, 	.0001+00, 	-6.101, 	.124 
2 	, lo data for We fleet at the age 

Mar 	SIGIA(111.,) 	$101Afert.1 	SIGIAlovertIll 	Itriuce ratio 
.557 	A73 	0.000 	.373 	0.100 

Age 	8 
Fleet, 	1915, 	1976, 	1977, 	1918, 	1979, 	1980, 	1981, 	1982, 	1982, 	1981, 	1985, 	1981, 	1907, 	1188, 	1989, 1190, 1991 

, „ „ „ „ 	, -6.30, -6.47, -6.12, 	-5.95, 	4.00, 	-5.86, -6.08, -6.10 
2, lo data for this fleet at the age 

1011112 STATISTICS 
fleet , 	Pred. 1110,1trtialAsieed, 	SLOPE 	, ,11111CPT, 	SI .81 

q , 	, 	F 	, 	P 	, Slope , 	,Ittropt 

Age 	1 

I 	, 4.11 	, 	137, 	.0021 	, 	J150, 	A001400, 	J001400, -6.116, 	319 
2 	, b data for the fleet at this age 
PSsr 	SICIAIiet.1 	SIGIAfert•) 	110161overalll 	Wiese. ratio 
.115 	.231 	0.000 	.231 	0.000 

Fleet, 	1975, 1916, 1977, 1918, 	1919, 	1980, 1981, 	1982, 	1983, 	1981, 	1185, 1196, 	1917, 	1911, 	1981, 1990, 1991 
, 	, 	, 	 IIIItt 

I „ 

2 	, 	-6.17, 
, 

-6.26, 
, 

-6.40, 

	

, 	, 	, 

	

-6.56, 	-6.10, 	-6.08, 

	

, 	, 	, 	-6.16, 	-6.41, 

	

-6,11, 	-6.11, 	-6.10, 	-6.60, 	-6.11, 

SUOMI STATISTICS 

	

-6.12, 	-6.16, 	-5.89, 	-5.91, 

	

-6.46, 	-5 . 57 , 	1.1 4 , 	-5.29, 
-5.92, 
-4.18, 

-6.22 
-5.01 

Fleet , 	Fred. , 8141,PartialAtieed, 	SLOPE 	, SI 	JITICPT, 	51 
, 	q „ 	11, 	, r 	, 	, Slope , 	Jiang 

Age 10 
Fleet, 1915, 1976, 1917, 

p 

1 	, 	-6.16 	, 	.232, 	.0021 	, 	A970, 	.0001+00, 
2 	, 	-6.04 	, 	.561, 	.0011 	, 	.8909, 	.0001400, 

Fbar 	1161Alitt.) 	110111(ext.1 
306 	111 	A01 

1918, 	1979, 	1980, 	1981, 	1982, 	1913, 	1984, 
p 

	

0001400, -6.159, 	.011 

	

.0001+00, 	-6.040, 	.133 
SIGIA)overe111 	Wince ratio 

A01 	3.512 

1985, 	1986, 	1987, 	1981, 	1919, 
p 

1990, 1191 

I„ „ p p p , „ -6.25, -6.12, 
2 	, 	-6.01, 	-5.96, 	-6.01, 	-6.07, 	-1.06, 	-5.85, 	-5,90, 	-5.64, 	-5.84, 	-5.74, 	-5.45, 

MARY STATISTIC! 
Fleet , 	Fred. 	, 	11(9),PertialAtited, 	SLOPE 	, 

, 	q 	, 	F 	, 	P 	, 	, 

-6.54, 	-6.16, 	-1.25, 	-6.12, 
-5.11, 	-5.15, 	-4.99, 	-4.10, 

	

SI 	JIMPT, 	81 
Slope , 	Jetropt 

4,05, 
-4.51, 

4.39 
-1.13 

Age 11 
Fleet, 1975, 1911, 	1977, 

1 	, 
2 	, 

?bar 
.633 

1918, 	1919, 

-6.12 
-5.56 

1980, 

SIGIgiatd 

, 	.155, 	.01118 	, 	.6750, 	.0000+00, 
, 	322, 	.0031 , 	A015, 	.0001+00, 

810111(ext.) 
.118 	.117 

1981, 	1981, 	1983, 	1184, 

	

.0001400, 	-6.321, 	.052 

	

4001400, -5.562, 	J23 
SIGNA(overallI 	!educe ratio 

Alt 	IASI 

1985, 	1986, 	1181, 	1981, 	1989, 1990, 1991 

1 	, 
2 	, -5.80, 

„ 
-5.69, 	-5.90, 

„ 
-5.74, 	-1.96, -5.61, -5.41, 

„ 
-5.06, 	-5.19, 

-6.56, 
-5.01, 

-6.11, 	-6.80, 	-6.69, 	-6.31, 	-6.13, 

	

-5.03, 	-4,97, 	-1.51, 	-4.40, 
-6.22, 
-1.19, 

-1.51 
-1.91 

OUNIAIT STATISTICS 
Fleet , 	Pred. 

, 	q 
, 	81(q),Partiel,laited, 
„ 	f 	, f , , 

SLOPE 	, 
, 

SI 	. 	JITICIT, 	11 
Slope , 	Jetrept 

I 	, 	-6.48 
2 	, 	-5.21 

, 	.210, 
, 	.539, 

.0015 	, 	3667, 

	

.0055 	, 	.4111, 
.0001400, 
.0001400, 

	

A001+00, -6.412, 	.010 

	

A001+00, -5.211, 	A21 
flat 11114(111.) 8II1A(ext.1 SIGIAlovertIll 	Itriaace ratio 
341 	.196 	.117 	.196 	.357 



1917, 1978, 1919, 1910, 
, , , , 

I I 

-5.56, -5.40, -6.11, -5.45, 

1911, 1902, 	1983, 

/ 	, 

-4.96, -0.65, -4.71, 

Ttile 47 	Coat 

Age II 
Fleet, 

, 

1915, 
, 

1116, 
, 

I 

2 	, -5.41, -5.55, 

Age 13 
Fleet, 1915, 1916, 

1 
2 	, -5.21, -5.50, 

Age 14 
Fleet, 1915, 1976, 

-30- 

80111111 STATISTICS 
Fleet , Fred. , 

, 	q 	, 	P 	, 	F 

1 	-6.19 , 	.211, .0021 , .6611, 	.000840, 	J1001400, -6.185, 	.072 
2 , -4.96 , 	.565, .0010 , .5186, 	.0001+00, 	.0001400, -4.963, 	.133 
Mar • 0101Aliat.) 	 SIGAllovertIll Wince ratio 
.611 	.103 	.8161-01 	.203 	.161 

SMART STATISTICS 

	

Fleet , Fred. , 814q1,1Partial,hised, 	SLOPE 	SE 
, q 	, 	, F , P , 	Slope „litrept 
,   

1 , -5.98 , .285, .0015 , .5313, 	.000140, 	.0001400, -5.983, 	.095 
2 , -4.91 , .531, J1074 , .5741, 	.100140, 	.0001100, -1.911, 	.125 
her 	811111(10.1 	510114,(04.1 	SIGKINeerall) Variant ratio 
.541 	.251 	.3221-01 	151 	.016 

1911, 1988, 1999, 1990, 1991 

-5.59, -5.11, -5.60, -5.34, -5.51 
-4.71, -4.42, -4.501 - 4.03, - 1.22 

1984, 	1915, 1911, 	1111, 	1111, 	1911, 1110, 1191 

-6.32, 	-4.42, 
-4.61, 	-4.92, 

St011 	, 
, 

-6.41, 	-6.22, 	-6.03, 	-6.01, 
-4,11, 	-447, 	-4.35, 	-4.31, 

	

SI 	AI18CI42, 	SI 
Slope 	, 	,latropt 

-5.85, 
-3.96, 

-6.12 
-4.75 

1911, 	1918, 1919, 1980, 	1981, 	1982, 1981, 	1984, 1905, 1986, 
„  „ „  „  „  

-6.58, -6.29, -6.11, 
-5.49, -5.11, -6.02, -5.55, -4.68, -4.12, -4.55, -4.52, -4.95, -401 , 

1981, 1988, 1989, 1990, 1991 

-9.91, -1 05 -1,11, -5.96, -5.91 
- 4.78. -403, -646, -4.05. -4.11 

1111101, St 

1917, 	1918, 	1919, 	1980, 	1981, 	1982, 1983, 	1984, 	1985, 	1916, 

1 , 	„ 	„ 	, 	, 	, 	, 	-6.13, -5.98, -6.11, 
2 , -4.91, -5.23, -5.32, -1.88, -6.01, -5.63, -4.15, -1.41, -4.10, -1.18, -5.04, -4.70, 

SMART STATISTICS 
Fleet , Fred. , 81(q),Partial,laised, 	81011 	, 	SI 	JINNI, II 

q 	 1 	, 	Slope , 	Astrept 

1 	, -5.14 , .345, .0032 , .4163, 	.1001400, 	.000E400, -5.716, 	.111 
2 , -4.81 , .540, .0019 , .1213, 	.0001400, 	.0041400, -4.836, 	.121 
!bar 	110110.1t.) 	6101A/ext.) 	SN111overtIN Tuiues ratio 
.411 	.290 	.243 	.290 	.199 

Age 15 
Fleet, 1915, 1916, 	1917, 	1978, 	1919, 	1980, 1981, 	1982, 	1983, 1981, 	1915, 	1906, 	1917, 	1988, 1919, 	1990, 	1911 

,  ,   ,  ,     it 	p.   p 1 1 1 1  

1 „ 	„ 	„ 	, 	, 	; 	, -5.45, -5.45, -5.46, -1.01, -4.70, -442, -5.01, -5.04 
2 , -4.90, -1.90, -5.01, -1.48, -5.19, -504, -1.11, -1.09, -4.18, -4.30, -4.65, -1,62, -1.19, -3.11, -4.11, -1.20, -4.71 

001011! STATISTICS 
fleet , Peed. , SCOAratiahhisd, 110P1 , 	98 	011TEPT. 

, 	q 	, 	, 	P , F 	, 	Cope 1  014440 
	II 	 

1 , -6.10 , AN, A061 , 4870, 	.000140, 	A001400, 	.III 
2 , -4.60 , .552, ANI ,I.0053, 	.000140, 	A00140, -4.596, 	AN 
Pbu 	MUChtA Mkt.) SIngorereIN hriuu ratio 
AC 	.186 	409 	.206 	AO 

Age 16 
Fleet, 	1115, 	1915, 1911, 	1918, 	1979, 	1980, 	1981, 1982, 	1983, 	1984, 1985, 	1986, 	1981, 1988, 	1989, 1910, 1991 

1 , 	„ 	, 	„ 	, 	, -5.07, -5.09, -4.61, -1.23, -3.76, -3.51, -4.40, -4.66 
2 , -4.00, -5.11, -5.13, -4.59, -5.57, -5.56, -605, -4.26, -1.00, -1.46, -4.13, -4.05, -4.31, -7.49,,-8.58, -4.63, -4.21 

80111111 STATISTICS 

	

Fleet , Fred, , 81101artiel,Raised, 	SLOPE 	, 	00 	,1111CPT, 91 
tel  'Fir, 	, 	Slope , 	Altrept 

1 , -4.41 , .585, .0120 A.7418, 	.0001+00, 	.0001+00, -4.427, 	.115 
2 , -4.51 , .629, .0110 1.0650, 	.0001400, 	.0001400, -4.511, 	441 
Fier 	814116(itt.) 	SIMI/ext.1 	11014(overall) lariuce ratio 

1.317 	.128 	.146 	.428 	.321 



TABU 47 . CONTINUED. - 31 - 

POPULATION N106118 100001 

ACE I 	1975 	1976 	1977 	1978 	1979 	1900 	1981 	1902 	1983 

	

293780 	279212 	233429 	210076 	200390 	188750 	170506 	173446 	117969 

	

230245 	239727 	227842 	190235 	177136 	162928 	154298 	139459 	141901 

	

192973 	185678 	192737 	1E10458 	151709 	139099 	130700 	125027 	113896 

	

124442 	151460 	144075 	149089 	139426 	111965 	105261 	104974 	101377 

	

75605 	93349 	106484 	107345 	113311 	97190 	80288 	01050 	01603 

	

43581 	53545 	61410 	74913 	76356 	79219 	66004 	58567 	58918 

	

25606 	28530 	32675 	40183 	48774 	51199 	52000 	44357 	36336 

	

16130 	15806 	15020 	20852 	23907 	31978 	31705 	30300 	22019 

	

10989 	0925 	8276 	9107 	10899 	16158 	18863 	15213 	11697 

	

6046 	5570 	4571 	4632 	4149 	7256 	9852 	7578 	5271 

	

3204 	2582 	2471 	2391 	1766 	2751 	4524 	3007 	2302 

	

1537 	1301 	895 	1118 	626 	1137 	1668 	1046 	652 

	

1152 	585 	537 	423 	320 	369 	691 	314 	276 

6025310 1066270 1031230 999623 948777 889998 827160 785980 734378 

1984 	1985 	1906 	1987 	1980 	1989 	1990 	1991 

	

151663 	140924 	104171 	05708 	67545 	63687 	99064 	112747 

	

129226 	124128 	115112 	81300 	68213 	52670 	40610 	67413 

	

115348 	105442 	100914 	85462 	62092 	52941 	32669 	26287 

	

90487 	93067 	04192 	71260 	63012 	46445 	33001 	22686 

	

77735 	71089 	71083 	57593 	48406 	45012 	29292 	22853 

	

59262 	58365 	48326 	46098 	32796 	30538 	24023 	16140 

	

41265 	39509 	33542 	27176 	21781 	17508 	13794 	11827 

	

22065 	22124 	19202 	14571 	11931 	9454 	6729 	5456 

	

11226 	9954 	9759 	6333 	5609 	4303 	3241 	2222 

	

5425 	4602 	4433 	2609 	2401 	2157 	1607 	1163 

	

2072 	2166 	1906 	1244 	957 	920 	836 	536 

	

848 	710 	656 	345 	323 	190 	256 	275 

	

197 	328 	230 	46 	59 	23 	24 	137 

706838 672402 593805 479023 383204 225848 285225 219680 

table 48 lestItt of Latrec-fienerd for 3610 Al. Plaice Inn 11 nly. 

MICA. PLAICI 3410 1975-91 AGES 5-18 
yin cm data from file 0.109 

011108810,1110 Qs 
LOC TRAISF011ATIO1 
10 minatory striate Olen tiled) 
Fleet 1: fleet is Curlier, 11 km tersnal q estimated as tie Ben 

FL= 700111111 by el nillICH 44 
Persian Fs Minted 'Mg Laurec/henerd WW1 

legressin Weighs 
, 	1.000, 	1.000, 	1.000, 	1,000, 	1.000, 	1.000, 	1.000, 

Oldest age F = 	1.004 avenge of 5 maser yea. 

1.000 

Finns mortalities 
Age, 1984, 1985, 1985, 1981, 1980, 1981, 1990, 1991 

3 .000, ,002, .049, A32, .049, .212, A81, .095 
6, .001, A01, .099, .011, .059, .280, 118, .151 
7, .015, A25, .149, .106, .091, .302, .167, .570 
8, 
9, 

A42, 
.000, 

110, 
183, 

,ISO, 
.233, 

.116, 
363, 

139, 
.264, 

.269, 

.434, 
.191, 
.411, 

.733 
.616 

10, .201, A56, A81, 344, .421, 391, .520, A83 
11, .426, .524, 331, .622, .623, 140, 131, .569 
12, .598, .622, .909, 160, .814, A2I, .884, .650 
13, 195, A11, 1.119, 112, 166, 126, 112, A23 
14, .124, .647, 1.015, .808, 465, .159, J10, .418 
IS, .851, 1.006, 1.549, 1.156, 1,417, 1.092, .173, 190 
16, .743, .915, 1.420, 1.558, 2.391, 1.857, .499, 1.810 
17, 125, .160, 1.414, 1.011, 1.232, 1.055, .801, .140 

Log eatchbility estintel 

Age 	5 
Fleet, 1984, 1913 1985, 1981, 1918, 1919, 1990, 1991 
1111•11/ 

I 	, 	-9.52, -1.65, -8.54, -1.11, -1.61, -1.56, -7.41, 4.11 

100101 STATISTICS 
Fleet , Fred.  , 10ISI,Fartial,taised, SLOPE 	11 	AIM HB 

, q 	, 	P , F , 	, 	Slope , 	AM* 
	1 	 

	

I , -8.11 , 110, .1001 , .0951, 	4001400, 	.000000, -1.117, 	.250 
Phu 	817111 Lot. 	11011(ezt.I 	BIGIAIneralll Wiring ratio 
.015 	/50 	0.000 	150 	4.000 

5 , 

 AGE 



the 48 Coativied. 	 - 32 - 

Ile 6 
Fleet, 1184, 	1115, 	[986, 	1981, 1908, 	1119, 	1910, 	1191 

1 , -1.08, -7.10, -1.11, -6.81, -6.51, -6.40, -6.81, -1.16 

10111111 STATISTICS 

	

Fleet , Pred. , 11(q),Putial,kieed, 	5111P1 	, 	51 	,IMCPT, 31 

	

, q „ F , r , 	, Slope „litrut 

	

I , -1.16 , .620, .0009 , .3515, 	.0001+00, 	.0001000, -1.155, 	401 

	

Thar 	110111(iltd 	5111111ext.) 	91CAAIoren111 tuiuce ratio 

	

.351 	.620 	0.000 	.620 	0.000 

Ile 1 
Fleet, 1114, 1915, 1116, 1111, 1118, 1989, 1990, 1991 

1 , -1.00, -6.10, -6.55, -6.20, -6.01, -5.15, -6.10, -6.38 

801140! 11111811111 

	

Fleet , Fred. , 51411,Partial,hisa, 	LOPE 	, 	X 	81 

	

, I „ P , P , 	, Slope „Ittrept 

	

1 , -6.31 , .399, .0111 , .5103, 	.0001400, 	.0001400, -6.302, • .111 

	

lbat 	 8101A(ett.) 	811111(oreralfl Tuiuu ratio 

	

.570 	.399 	0.000 	.391 	0.000 

Age 8 
Fleet, 1114, 1911, 1916, 1991, 1981, 1919, 1990, 1991 

1 , -6.38, -6,41, -6.42, -5.95, -6.07, -5.13, -5.91, -6.15 

80111111 871111TIC8 

	

fleet , Fred. , 314411,Pirtial,taised, 	11,0P1 	, 	31 	MCP!, 81 

	

• P • 	, 	Slope „letrept 

	

, 	 

	

1 , -6.15 , .260, .1011 , .1333, 	.0001+00, 	.000140, -6.151, 	.011 

	

Fbar 	1101112et,1 	3101A(eot.) 	SICIUolerall) haute ratio 

	

.733 	.160 	0.000 	.260 	0.000 

/Fe 1 
Fleet, 1984, 1915, 1186, 1987, 1981, oar, Isto, 1991 

, -6.15, -6.13, -6.43, -1.16, -5.89, - 5.96, -5 .111 , -6.11 

MR/ STATISTIC, 

	

Fleet , Peed. , 81(q),Partial,taieed, , SLOPE 	, 	11 	,IITICPT, 
,q 	, 	, 	F 	, F 	, 	, 	Slope , 
	•    , 	, 

	

1 , -6.11 , .233, .0022 , .6165, 	.0001+00, 	.0001+00, -6.121, 	.011 

	

?bar 	51611A(iat..) 	1111111ext.) 	91111oven11) kiwi ratio 

	

.616 	.233 	0.000 	.233 	0.000 

Age 10 
Fleet, 	1914, 1915, 	1916, 	1987, 	1908, 	1939, 	1990, 	1991 

1 , -6.24, -6.42, -6.54, -6.37, -6.25, -6.31, -6.01, -6.11 

ULM STATISTICS 

	

Fleet , Fred. , 81(q),Putial,lailed, 	HOPI , 	11 	AMP?, 81 

	

„F,F, 	 ,letrcpt 

	

I , -6.31 , .161, .1018 , .6835, 	mom, 	,0001400, -6.301, 	.05( 

	

Fbar 	SIGIl(iat.) 	21014(ext4 	SIGNorerall) lariuce ratio 

	

.683 	.161 	0.000 	.161 	0.000 

Ile II 
Fleet, 1984, 1985, 1986, 1981, 1988, 1909, 1990, 1991 

, -6.56, -6.43, -6.79, -6.69, -6.13, -6.31, -1.11, -6.11 



?the 48  Cottlaud. 

Age 	I2 
Fleet, 1184, 1985, 1106, 

1 	, 76.32, -6.42, -6.41, 

Age 13 
Fleet, 1984, 1985, 1916, 

1 	, -6.38, -6.19, -6.11, 

Age 14 
Fleet, 1984, 19115, 1916, 

1. 111 1,  

, -6.13, -5.99, -6.22, 

Ale IS 
Fleet, 1904, 1915, 1986, 

1 	, -5.45, -5.05, -5.46, 

Age 16 
Fleet, 1984, 1961, 1916, 

1 	, -5.01, -1.01, -4.61, 

SONNY NATISTICI 

	

Fleet , ?reg. , 1110,Partial,1thed, 	SIOPI 	, 	81 	JITIC11, SE 

	

1 	11 	 1 	, 	Slope , 	jarcpt 
 I  P P   I I   

	

, -LH , .576, .0124 0.1103, 	.0001+00, 	.0000+00, -4.319, 	.192 

	

Flu 	SNOW.) 	91M/ext.) 	8111114oreralll Ithaue ratio 

	

1.110 	.516 	0.000 	.576 	0.000 

- 33 - 

IMAM ITITIITICI 

	

Fleet , Prod. , Sliql,Partial,Itimed, 	LOPE 	, 	98 	ATM, 81 

	

, 	F 	P 	 1108 	,ktropt 

	

1 , -6.41 , 	.209, .0015 , .5695, 	.0001+00, 	.0001+00, -6.111, 	.070 

	

Nor 	9101A11at.) 	8101144extd 	1101141avert11) larluce ratio 

	

.569 	.109 	0.000 	.209 	0.000 

1987, 1901, 1989, 1990, 1991 

-6.11, -6.01, -6.06, -5.86, -6.19 

SIIIIARY STATISTICS 

	

fleet , Fred. , 1110,Putial,Isised, SLON 	SI 	AMR, 81 
„ 	F 	Slope „Istrept 

	1  

	

1 , -6.19 , .201, .0021 , .6597, 	.0001+00, 	.0001+00, -LIM 	.069 

	

Mar 	11011)at.1 	1IGII1ext.) 	SICI14orerall) lettuce ratio 

	

.660 	.207 	0.000 	.207 	0.000 

1911, 1988, 1911, 1910, 1191 

-1.91, -5.14, -5.80, -5.65, -6.00 

NNW STITISTICS 

	

Fleet , Fred. , 16191 1 Partial 	 , 	at 	1111101, II 

	

, 9 	, 	P , 	 , 	Slope , 	Odeon 
	, 	, 

	

1 , -6.00 , .261, .0025 , .5234, 	.100100, 	.0001+00, -5.991, 	.018 

	

Flu 	SINthat.) 	 316111(oural 11 Varian ratio 

	

.523 	. .264 	0.000 	.264 	0.000 

1987, 1118, 1919, 1990, 1991 

-5.59, -5.41, -5.11, -5.37, -5.16 

NNW STATISTIN 

	

Fleet , Fred. , 1141q),Partial,6thed, 	SION 	, 	II 	II 

	

, 	9 	, 	I 	, F 	, 	, 	Slope , 	Ottupt 

	

1 , -5,76 , 	.332, .0031 , .4171, 	.0001+00, 	.0001440, -5.157, 	,111 

	

Nor 	11111thet.) 	111016(ext.) 	1111111elerthl future ratio 

	

A18 	A37 	0.000 	.331 	0.100 

1917, 1991, 1989, 1990, 1991 

-5.02, -4.10, -4.70, -4.14, -5.10 

800111! STATIITICS 

	

Fleet , Fred. , 11411),Putial,0aised, SLOPE , 	11 	mem, II 

	

t 	, I 	F 	, 	Slope „ litrept 
	, 	,  

	

1 , -1.10 , .341, .0061 , .7901, 	.0001100, 	.0001410, -5.111, 	.114 

	

Plv 	81011Aliat4 	81114(ext.) 	1101111overall) lariuu ratio 

	

.190 	.341 	0.000 	.341 	0.000 

	

1901, 1918, 1919, 	1990, 1991 

-4.23, -3.71, -3.51, -4.36, -1.39 
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TABLE 48 	. CONTINUED. 

POPULATION NUMBERS (0009) 

AGE 	I 1984 1985 1986 1987 1988 1989 1990 1991 

5 	I 151202 139453 101841 78764 66839 63011 97679 110476 
6 	I 129463 123750 113906 79393 62462 52092 40056 66279 
7 	I 116023 105636 100605 84476 60530 48233 32195 25833 
8 	I 90577 93620 84350 71007 62204 45166 29146 22298 
9 	I 77634 71163 71536 57723 48279 44351 28245 19697 

10 	I 59236 58266 48586 46469 32903 30368 23481 15284 
11 	I 41265 39488 33461 27225 22084 17596 13655 11383 
12 	i 22065 22124 19185 14505 11971 9702 6801 5342 
13 	i 11226 9954 9759 6319 5554 4336 3445 2280 
14 	I 5425 4601 4433 2609 2390 2112 1714 1280 
15 	I 2072 2166 1986 1244 957 910 800 548 
16 	I 848 710 656 345 323 190 248 245 
17 197 328 230 46 59 23 24 130 

5+ 	I 707232 671259 590535 470124 376556 318091 277489 281078 

Table 49 Results of various calibration analyses for American Plaice in Divisions 3LN0. 

NORM. 3+ 34 AGE 11- YEARCLASSEE 
RIO POP 15 	F 86 85 84 83 82 81 

AD1 160 470 0.33 142 175 101 108 125 136 
A02 135 427 0.51 135 169 97 104 109 119 
LS1 94 290 0.61 113 99 64 68 86 104 
LE2 91 281 0.59 110 98 63 67 79 102 

Description of analysis 

AD1 	ADAPT using RV and commercial C/E 
AD2 	ADAPT using RV only 
LE1 	Laurec-Shepherd using RV and commercial C/E 
L52 	Laurec-Shepherd using RV and commercial C/E 

FIg.1. Catches and TACO of American plaice In Div. 3LNO. 
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Fig 	CPUE of A. plaice from the directed Canadian 
fishery in DN. 3LNO. 
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Flg. 3. CPUE of A. plaice from the directed Canadian 
fishery In ON. 3L, 3N and 30. 
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Fig A Depth stretifIcetion theft of the Grand Bank, MAID Div. 31.110 

Year 

Fig. s Biomass indices of A.pleice from spring surveys 
in Divisions 31 AN 30 
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Fig. s . Abundance of A.plalce from spring RV surveys 
conducted by Canada In Div. 3LNO. 

F111 7. Neon temperature at the 51-100 frn depth range 
from spring RV surveys In DN.& 
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Fig. 8. Mean temperature at the 51.100 Ifn depth rang* 
from aping RV Gwynn In 3N. 
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Mo. 9 1990 ternpondure at the 51-1401m depth mops 
from spring AV survey. In Ck. 30. 

Fig. ro. Biomass of &plaice rom RV surveys In 
Divs. 2J, 3K. and 3Ps. 
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Fig. n Abundance and biomass estimates of A.plalce 
from fall 1W surveys In DN. 3L. 
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Fig. 12, Abundance of A. plaice from surveys conducted 
at various times In DN. 3L. 
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Flg 13 EsOmens ol abundance of A.plalce from 
USSR RV surveys In Dly 31.510. 
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11g 11 Estimates of biomass of A.plaka from 
USSR RV surveys In Div. MAO. 

1.00 

0.95 - 

0.90 - 

0.85 

0.80 

0.75 

0.70 - 

0.65 

0.60 

0.55 

SPRING 1985 

• 
• 

• • 
7 • 

• 
• • 

• 
• 

..H r 	• rpr 

0 

1.:3,  0 50 

0- 0 45 

0.40 

0.35 

0 30 

0.25 

0.20 

0.15 

0.10 

0.05 

 

  

23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 

Length 

rig. 15. Maturity naive for resale 11.p1aica arcs the Marina answer 
in Div. 3L in 1915. 
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Fig. 16. Maturity °give for female A.plaice from the fall survey in 
Div. It in 1985. 
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Fig. 17. Maturity ogive for female A.plaice from the spring Survey 
In Div.. 3L in 1991. 
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Pig. 19. Maturity oolvors (for age) of A.pla1ce from spring and fall 
surveys in Div. 3L In 1955 and 1991. 
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Figure 20, Age 5+ biomass from ADAPT and 
L/S using RV and commercial C/E. 

Figure 21. Age 5+ biomass from ADAPT and 
L/S using RV only. 
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