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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, Further reductions
followed, bringing the TAC to 10,500 t in 1993. In 1994, a TAC of 4,800t was implemented, but the Fisheries
Commission of NAFO stated thal no directed fisheries were to take place on this stock.

Catch Trends

Catches ingreased from about 20,000 tin the early 1960s to a peak of 94,000 tin 1967, were relatively stable
around 45,000-50,000 t in 1973-82, then declined to 39,000 1 in 1984-85 (Table 1, Fig. 1). Catches then increased
to 65,000 tin 1986 and then declined steadily to about 13,000 tin 1982, which was the lowest since the 1950's. The
catch for 1993 was around 17,500, with the increase coming from figets of non-contracting parties (NCP) fishing mainly
on the Tail of the Bank in the NAFO Regulatory Area (Fig. 2).

The following table shows the catch (t) in 1992 and 1993 by country, and it should be nated that the 1983
figures for the EU nations are Canadian surveillance estimates:

1992 1993
Canada 9,542 7.585°
EYU Spain 412 525
EU Portugal 140 50
S. Korea 518 13
Other 2.000 9,084
Total 12,612 17,257

From 1977 to 1982, the catch was taken almost exclusively by Canadian vessels, but the caich by other
nations increased rapidly from less than 2,000 tin 1981-82 o over 30,000 tin 1986 as new fisheries were developed
in the Regulatory Area. Catches from these fleets have generally ceclined in recent years, as has the Canadian catch




Tull,

{Tables 1 and 2), although NCP catches in 1993 were an exception to this trend. Considerable doubts have arisen
about some nominal catches in recent years, resulting in various catch estimates being used. These include
surveillance estimates, breakdowns of unspecified flounder catches by S.Korea prior to 1991 based on reported
flounder catches, and any other estimates deemed by STACFIS to be reliable. For 1993, it was estimated that catches
may have been as high as 18,400 t. For 1992, catches are estimated to be 1,500 t higher than the value used in last
year's assessment. There is also same uncertainty regarding catches prior to 1973, when large amounts of unspecified
flounder catches from some nations were broken down by species based on estimates of species composition.

In 1993, the Canadian catch totalled about 7,600 t (Table 3), which is about 20 parcent lower than the catch
in 1992 and about 66 percent below the catches in 1990 and 1991 (Table 1). The 1993 catch by inshore gears of
289 t, mainly by gillnet, was the lowest in the 21-year time series for which catches by inshore gears were available
and was similar to the value in 1992. Catches in these 2 years were lower due to the moraterium on the northern cod
fishery, which removed much of the inshore effert from Div. 31 from July, 1992 onward. Most of the remainder of the
1993 catch was taken by otter trawl, although about 9GO0 t was caught by seiners, down by one-third from 1992, and
about 400 t was taken by gillnets in offshore areas (mostly in 3L), which was about one-guarter the catch of this fleet
in 1992. The otter trawl catch in Div. 3L, which ranged from 14,000 t to 32,000 t from 1975-1989, declined to 675 t
in 1992 and was only 6 tin 1993,

Table 4 shows that the otter trawl catch in Div. 30 in 1991 was the highest by Canada in this division since
1974, and virtually the entire otter traw! fishery in 1992 was conducted in this area. There was a shift of some effort
to Div. 3N in 1993, but over two-thirds of the otter trawl catch by Canada was in Biv. 30. In each year from 1991 to
1893, the directed fishery by Canada was as high or higher in Div. 30 than in either Div. 3L or 3N (Table 5), these
being the only years in which that has happened. This shift in effort also resulted in increased by-catches of yellowtail
in Div. 30 (Table 5), where much of the fishery for that species also occurred. In fact, some of the fishery in this area
was actually a mixed fishery for both flatfish species. This represents a substantial change from earlier years when
most of the directed A.plaice fishery was in Div. 3L and most of the fishery for yellowtail took place in Div. 3N.

Catch-at-age, Mean Welghts-at-age

Sampling was available from the Canadian (Table 6), Spanish, and Portuguese fisheries in 1993. Table 7
shows the catch-at-age from the Canadian fishery in Div. 3LNO combined. As in 1992, ages 7-10 comprised the
majority of the catch, with the peak being age 8 in 1993 and 9 in 1992. The mean weights were higher at most ages
in 1993 compared to 1992, which may reflect the higher proportion of fish in the catch from Div. 3N in 1993, where
weights at age are generally higher.

Table 8 shows the catch at age in 1993 for Spain and Portugal combined, based on Canadian surveillance
estimates of 575 tons. Peak ages were 7 and 8, similar to the Canadian fishery. The weights at age were considerably
lower than in the Canadian fishery, eg. about 0.4 kg at age 9 compared to 0.63 kg in the Canadian fishery. Weights
at age in the Portuguese catches have declined substantially from 1990 to 1993, with most of the decline occurring
in the last year.

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 offshare trawler fleet from 1956-93. These vessels have taken most of the catch from this stock over tima,
and in the late 1970s and early 1980s were the only vessels for which a series of C/E data was available. Results from
the model are shown in Table 9 and Figure 3. 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 lavel through
1980. Since then, the C/E has declined sharply in each year, to a level in 1993 which was about one-fourth of the
mean C/E from the late 1980's, and far below the previous low valuss. These declines were evident in all divisions (Fig.
4).

Given the major distributional changes in the fishery since 1990, caution should be exercised in evaluating
the results of the catch rate analyses. Nonetheless, it is clear that catch rates of A.plaice in the Canadian fishery in
all areas of the'Grand Bank in 1993 were far below any observed in the 38 year time series for this fleet.




Canadlan 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 1871 to 1994, with the exception of 1983. The stratification scheme used is shown in Figure 2.

In Div. 3L, the trawlable biomass was highest from 1978-82, then declined to a lower but stable level from
1985 to 1988, From 1989 to 1994, the index declined by at least 38% in each year, with the preliminary estimate in
1994 of 4,800 t being only 3 percent of the mean of 1985-88 (Table 10). Strata 729-734 in the desp water, which had
not been surveyed in this series from 1986 to 1930, accounted for less than 5% of the 1991 estimate, then increased
to about 18% of the 1992 total and about 24% of the 1993 biomass (Table 11). A stratified-random survey of the
deepwater slope in Div. 3L during February and March 1994, using a similar trawl with different footgear, gave a
trawlable biomass estimate of about 7,000 tons in depths from 550 ta 1475 m (Morgan et al. 1984).

In Div. 3N, the biomass index also shows a decline in recent years, with 1992 and 1994 haing the lowest
points in the series (Table 12, Fig. 5), which casts some doubt on the increase seen in 1993. There is no evidence
of a pronounced movement of plaice to desper waters, at least as far as the 732 m {400 fm) limit covered in the
surveys (Table 13).

In Div. 3@, the biomass index has shown a consistent decline since 1980 (Fig. &), with the 1993 and 1994
values being the lowest in the series (Table 14). As in Div. 3N, most of the trawlable biomass continues to be found
in the shallower strata (Table 15).

Tables 16 to 18 show the trawlable abundance at age for Div. 3L, 3N, and 3@ respectively, with Table 19
containing the combined index. !t should be noted that the data fram the 1994 survey were not available on an age-
by-age basis at this time. Figure & shows the trends in the total abundance index and Figs. 7-9 indicate the 95%
confidence limits around the abundance estimates in Div. 3L, 3N, and 30 respectivaly. In all areas, trends in
abundance generally track the biomass trends. The abundance of older fish in the stock continues ta decline very
rapidly, with the 1993 value for age 9+ abundance (a proxy for spawning stock size) being 83% lower than the 1980
value, and about 96% lower than the peak values in 1981-82. In 1992 or 1993, the abundance at each age over 3
years was the lowest ever observed.

Another observation which causes concern is that from 1975 to 1987, the estimate of every cohort {10 out
of 10} increased between age 7 and 8 (indicating that the fish at age 7 were not fully recruited to the survey trawl),
Since 1987, the trend has been reversed, and the estimate of every cohort (6 out of 6) has decreased between these
ages. This change may be an indication of a large increase in mortality.

Fall

Stratified-random surveys have been conducted in Div. 3L in the fall from 1981 to 1992, usually in October-
November and Figure 10 shows the trends in the trawlable biomass and abundance indices. Declines over the time
period are apparent in both indices, and like the spring series, 1993 is far below any other estimates. Table 20 shows
the mean catch weights on a stratified basis since 1981 and Table 21 contains the trawlable biomass estimates by
stratum and depth zone for 1980-1993 only. There is no noticeable movemeant to deeper water in Div. 3L in the fall.
Similar to the spring surveys, the 1993 abundance estimates at every age older than 4 years are the lowest in the
series (Tabie 22), and there are virtualiy no fish in the index older than 9 (only 6 % of the total 3L.abundancs). This
compares with age 9+ percentages of 25 to 40 in the early 1980's. Prior to 1988, the pattern observed betwsen the
estimates on a cohort at ages 7 and 8 was more irregular than in the spring surveys, but from 1988 onward the
estimates for 4 out of 5 cohorts have declined by 50% or more between ages 7 and 8.

Figure 11 shows a time series of abundance estimates from all. surveys in Div. 3L over the period 1981-93,
including the data from the spring and fall surveys discussed above. From 1990 to 1993, fall surveys were also
carried out in Div. 3NO. Tables 23 and 24 give the biomass estimates by stratum and depth zone. Fig. 12 compares
the total abundance estimates from the spring and fall surveys in 1990-1992 and there are a number of interesting
points here. The index of total abundance for Div. 3LNO combined increased between spring and fall in each year



(40% in 1990, 75% in 1991, 125% in 1992, and 89% in 1993.). This spring to fall increase has not been observed
consistently in Div 3L in other years (Fig. 11) and cannot be explained at present. As wall, the estimates of total
abundance from the spring surveys show declines of 55% ar more in each division from 1990 to 1992. However, the -
fall surveys do not show this pattern in Div. 3N and 30, but only in Div. 3L. Nonetheless, the fall surveys indicate a
decline in the total abundance index of 55% from 1990 to 1993, compared to a decrease of 67% during this period
in the spring surveys.

Table 25 gives the age compositions of plaice in Div. 3N and 30, as well as Div. 3LNO combined, from the fall
surveys of 1990-1993. Again, similar to the spring surveys, the number of older fish has declined rap|dly between
1990 and 1993, with age 9+ abundance decreasing by 80% in this period.

USSR/Russlian RV Surveys

Results of surveys by the former Soviet Union from 1972-1991 have been discussed in detail in the previous
assessments of this stock. The results agree with those of the Canadian spring surveys, indicating an increase in stock
size in the late 1970's and early 1980's, followed by an almost continuous decline since 1984. Estimates in 1990 and
1991 are the lowest in the time series. Age data are avaijlable for only the period 1984-90 and were examined in the
1991 assessment of this stock. No comparable survey was conducted in 1992 and the data for 1993 are not available
at this time.

Age at Maturlty

Maturity al age was estimated from each Division and sex from 1971 to 1993 using the method of Morgan
& Hoenig (1993). Combined 3LNO estimates of proportion mature at age were calculated as described in Brodie et
al. (1993). These estimates were used to produce estimates of age at 50% maturity (Ag) using probit analysm
assuming a normal disiribution.

The combined 3LNO estimate of A, for females has been substantially lower in the 1884 to 1993 period
(average 8.43) than in the 1975 to 1982 period (average 10.60, Figure 13). In 3N anhd 30 the A, for females has
shown some signs of increasing in recent years but in 3L there is little sign of returning te the level observed in the
1970's.

For males the average A, for 3LNO since 1984 has been 4.78 (Figure 14). In the 1975 to 1982 period the
average A, was 5.98. The greatest decline has been in Div. 3L. None of the Divisions shows any sign of an upturn.

Both male and female Div. 3LNO combined estimates of A, were significantly correlated with Div. SLNO 5+
biomass estimated from the Laurec-Shepherd analysis {using RV only) from the 1993 assessment (foemales r,=0.83
p<0 0005 N=17, males r,=0.77 p<0.0005 N=17, Spearman rank correlation). The A, estimates for males and females
in Div. 3L and 3N were S|gn|f|cantly correlated with RV 5+ abundance estimates (3L males r,=0.74 p<0.001 N=17,
3L females r,=0.68 p<0.003 N=17, 3N males 1,=0.50 p<0.05 N=18, 3N females r =0.85 p<0 0005 N=18). The Ay
estimates for males and fernales in Div. 30 were not correlated with 5+ abundancs estimates from the RV surveys
{females r,=0.45 p=0.07 N=17, males r,=0.007 p=0.98 N=17).

Because it was not possible to separate the SPA population numbers by sex in this assessment, maturity
ogives calculated were not applied to the population estimates at age. The assumption in recent assessments that
ages 9+ represented the spawning stock is probably reasonable, as this is about the mean of the female Ag,
estimates. However, the ogives should be used if possible in the future, given the recent downward trends indicated
by these data.

Stock-recruitment Data

Fig. 15 shows the scatterplot of stock size and recruitment data. SSB is age 9+ beginning of year biomass
in year n from the Laurec/Shepherd VPA run in 1993 and recruitment is the number of fish aged 5 years in year n+5
from the same VPA. There is a clear downward trend in both indices during the 1980's, however some caution should
be used in the interpretation of these data because of problems with VPA-based modefs in assessments of this stock
(see below).




Assessmant

in the past, VPA-based models such as ADAPT and Laurec-Shapherd have been used to provide population

estimates of American piaice in Div. 3LNQ. In 1991, STACFIS concluded that there were serious problems with the
VPA for this stock and rejected the results of the analysis. Despite the continuation of these problems, VPA-based
assessments were used in 1992 and 1993. The following is a list of reasons why no VPA-based analyses ware
presented for this stock in 1994 .

1) Catches by non-contracting parties in 1993 were estimated by Canadian surveillance to be 9,000 t. This
represents about 50% of the total catch from this stock in 1993, up fram about 20% in 1992. There are no
sampling data whatsoever for these fleets and Canadian surveillance has noted the use of small-mesh gear
in these fisheries, making estimation of the catch-at-age from sampling data of other fleets virtually
impossible. Similar difficulties have resulted in catch-at-age estimates not being calculated for yellowtail
flounder in Div. 3LNO in recent years. ’

2) Confidence in catch levels and catch-at-age for many recent years is low, as STACFIS has noted on a
number of occasions. There is considerable uncertainty over the catch numbers of younger fish, which affects
estimates of recruitment. ‘

3) The models used to calibrate VPA's in recent years have sufferad from lack of fit, which has shown in the
residual patterns. For example, the 1993 ADAPT formulation {Brodie et ai. 1993), which used the Canadian
spring surveys in Div. 3LNO as the index of abundance, showed all residuals in 1993 to be negative and
about 80% of the residuals from 1988-91 to be positive. This feature has been noticed in other assessments
where survey indices have declined sharply in recent years. Speculation on the reasons range from catches
not being accounted for to increased natural mortality.

4) There is a severe retrospective pattern in VPA agsessments of this stock. This results in substantial downward
revisions in the population estimate of the most recent year from one assessmeant to the next. This is not
model-specific nor stock-specific, but remains unexplained at present. In 1981, the retrospective difference
was about 20%, but had increassed to 40-45% in the 1993 assessment.

5) The need for VPA estimates of stock size is not as great at the present time. Although fishing martality
estimates would be useful, the problems outlined above would make these estimates very uncertain. Recent
surveys estimate the stock size to be extremely low, with continuing declines in SSB and no sign of good
recruitment. STACFIS advice last year was 1o keep the catch at the lowest possible level, and not to exceed
4,800 t. The Fisheries Commission of NAFO set the TAC at this level, and said that there were to be no
directed fisheries on the stock in 19394.

Prognosis
There is no doubt that this stock has declined to a small fraction of its size in the early 1980's. Despite a
reduction of the fishery in Div. 3L, the decline continues to be most severe in this Division. Concern must be expressed

over the decrease seen in both the spawning stock and the recruitment. Stock rebuilding is uncertain, even if no
directed fisheries are permitted. Given the low level of abundance, there should be no fisheries on this stock in 1885,
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Table 1. Nominal catches (t) of American plaice for NAFO Divisions 3LNO, 1960-92 and TACs from
: 1973 to 1994. '

Year Canada  France  Poland USSR South Korea® Other Total TAC

- 1960 21,352 2,106 - 569 - 20 24,047 -
1961 14,903 1,473 286 1,248 - 3 17,913 -
1962 15217 973 171 1,841 - 4 18,206 -
1963 24,591 93 457 466 - 112 25,719 .
1964 35474 1,582 539 680 - 292 38,567 -
1965 45,365 2,056 977 4,544 - 319 53,261 -
1966 51,225 1,246 860 11,484 - 196 65,011 -
1967 54,190 1,326 3,234 35,139 - 524 94,413 -
1968 48,674 406 203 23,751 - 133 73,167 -
1969 64,815 43 34 14,493 - 52 79,437 -
1970 54,929 389 40 10,232 - 1,055 66,645 -
1971 49,394 323 370 17,173 - 628 - 67,888 -
1972 41,605 322 2,515 14,164 - 755 59,361 -
1973 38,586 310 1,116 12,516 | - 315 52,843 60,000
1974 35,101 - 418 615 10,074 - 89 46,297 60,000
1975 34,015 442 537 7,682 - 545 43,221 60,000
1976 47,806 305 5 3,280 - 429 51,825 47,000
1977 42,579 31 - 1,023 - 348 43,981 47,000
1978 48,634 168 - 1,048 - 178 50,028 47,000
1979 47,131 113 - 1,190 - 135 48,569 47,000
1980 48,296 183 - 336 - 271 49,086 47,000
1981 48,177 210 - . 847 - - 924 50,158 55,000
1982 49,620 133 - 67 715 517 51,052 55,000
1983 35,907 41 - 170 815 1,602 38,535 55,000
1984 33,756 140 1 360 1,582 3,606° 39,445 55,000
1985 40,024 - 4 81 2,483 11,620° 54,212 49,000
1986 33,409 46 - 188 3,952 26,975° 64,570 55,000
1987 33,967 - 17 - 47 2,741 18,240 55,012 48,000
1988° 26,832 - - - 159 - 2,522 11,322° 40,835 33,585¢
1989° 27,901 92 - 6 725 14,645° 43,369 30,300
1990 22,600 - - 17 1,117 8,767 32,501 24,900
1991° 22,486 - - 60 1,910 9,361° 33,817 25,800
1992° 9,542 - - . 518 1,052° 12,612 25,800
1993 7,585 : 10,500
1994 4,800
* Includes a portion of catches reported as unspecified flounder. See text for details,
® Includes some catches estimated from surveillance reports.
¢ See text for details of 1993 catches. '
¢ Effective TAC.
:‘ Provisional.

TAC of 7,000 set by Fisheries Commission, but no directed fisheries allowed.
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Table 2. Breakdown of catches from Table 1 listed as "“other" for
1984-92.

Other?®

Caymen

Year Spain Portugal Panama® = USA Islands® Misc. Total
1984 1,622 - 1,800 - - 184 3,606

1985 5,498 27 3,892 1,310 797 96 - 11,620

1986 11,882 9,240 3,756 1,506 572 19 26,975

1987 14,476 2,516 - 1,248 - - 18,240

1988 8,956 872 - 1,379 - 115°¢ 11,322

1989 10,909 583 - 1,134 - 2,019 14,645

1990 294 356 - 8 - 8,109°¢ 8,767

1991 786 186 - - - 8,389° 9,361

1992 412 140 - - - 2,000°¢ 2,552

Countries not in Tables 1 or 2.

®Not reported to NAFO. Catches estimated from surveillance

reports.
‘Includes scome estimated catches.
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Table * Canadian catches of A. plaice (otter trawl only), by division, from 1973 to 1993.

Percentage
of Canadian
Year 3L 3N 30 3LNO Catch
1973 14367 11575 9966 35908 93
1974 11745 13741 7895 33381 95
1975 11356 16306 3859 31521 93
1976 20648 17171 6383 44202 92
1977 19493 15536 3528 38557 91
1978 25574 12527 6242 44343 91
1979 23698 13923 4665 42286 90
1980 28083 14786 1893 44762 93
1981 32297 9308 1810 43415 90
1982 28204 11971 5043 45218 91
1983 19091 8677 4324 - 32092 89
1984 16784 10950 3312 31046 92
1985 20210 13327 3935 37472 94
1986 17461 - 8066 3867 29394 38
1987 21511 4396 3843 29750 88
1988 14126 5195 4441 23762 89
1989 15755 4665 4024 24444 88
19907 11465 4181 3611 19257 85
1991* 8406 2940 7502 18848 84
1992* 675 376 5068 6119 64
1993® 6 1874 3939 5819 77

*Provisional.




Table

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

- 10 -

Catches and by-catches (t) of A.
from 1982-93 for Can(N)

plaice and yellowtail, by

TC 5 stern trawlers.

Figures in

and the figures in parentheses represent the

Directed piaice fishery

Rirected yeilowtgil fishery

Plaice Vulloutail by-catch Yellowtail Plaice by-catch
1982 3L 22452 [67) 1106 (5) 650 [12) 416 (39}
N B631 [26) 2100 (20} 4568 [86) 1979 (30}
30 2423 {73 560 (19) 71 {2} 50 (41}
1983 3L 11986 [60]) 920 {(7) - 477 [10] 291 (38)
3N 5733 [29] 1120 {18) 3909 ([79] 1416 (27)
3g 2330 [11) 256 {10) 535 [11] 355 (40)
1984 3L 10063 [55) 800 (7} 1787 [28] 781 (30)
3N 6042 [33] 1162 (16) 4482 [70) 1813 (29)
elv:] 2042 [12] B5 (4) 107 [22 3 (33)
1985 35, 14617 (55] 995 ' (6) 793 [12] 328 (29)
AN 9978 [38] 1764 (18) 5385 [84] 1439 (21)
g 1917 (7] 317 (14) 222 [4) 148 {40)
1986 3L 12410 [64) 890 (7) 619 [7] 319 (34)
IN 4767 [25) 934 (16) 7632 (88) 1666 {18)
19 2128 {11] .375 (15) 450 [5]) 241 (35)
1987 3L 14089 [80] 216  (2) 198 [2] 8 (33)
AN 1774 [10] 357 (17) 7672 [91]. 1492 (16)
ki~ 1767 [10] 358 (17) 587 [7] 296 (34)
1988 3L 8262 [S58] 165 (2) 220 [4) 95 (30)
IN 32792 {23} 392 (11} 5096 [86) 912 (15)
3@ 2709 [19] 430 {(14) 571 {10] 310 {35)
1989 3L 11049 [66) 149 (1) - 64 [4] 41 (38)
IN 3129 [19] 428 (12) 1321 [68) 514 (28)
10 2483 [15] 437 (15) 548 [28) 321 (37)
1990 3L 7388 (57) 176 (2) 194 [9) 92 (32}
IN 2759 [21] 427 (13) 1753 [80] 626 (26)
1@ 2919 [22] 238 (8) 237 {11} 131 (36)
1991 3L 6107 [43) 3128 (5) 93 [3] S6 (38)
3N 2202 [15]) 295 (12) 2212 ([72] 440 (17)
3@ 6089 [42] 1067 (15) 758 [25] 411 (15)
1992 3L 550 [16] 31 (5) 62 (2] 34 (35)
3N 182 5] 15 (16) 977 (25] 145 (13)
1@ 2782 [79] 918 (25) 2898 [73] 1205 (29)
1993 3L 1 (-] o {0) 0 [0] o (0)
3N 1302 [46] 63 (5) 1645 [42] 232 (12)

36 1538 [54] 436 (22] 2292 (58]

882 (24)
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' ights at age for American plaice in the
6 . Samples used to calculate catch at age and mean weig :
gﬁfdian_ﬁsherypin Div. 3LNO in 1993. Numbers in parentheses are the numbers-qf observations and

'n’ is the number of samples.

Age-length key Length Frequency n Catch (1) Description
1, 3@ (60} . —-
82, 3N (55) OT, Feb, 3@ (301) 1 100 All gears, 3LNO, Jan-Mar
Q2, 30 (522) |
Q2, 3N (55) SS, May, 3N (352) ! 187 All gears, 3N, Apr-Jun
Q3 (622) |
OT+GN, 3LO, Apr-May
30 (522 OT, May, 3@ (317) 1 174 ,
@, 3062 OT, Jun, 30 2201) 7 1029 OT+GN, 3LO, Jun
DS, Jun, 3@ (329) 1 152 Seine, 30, Apr-Jun
| | OT + Other, 3N, Jul
3N (622 OT, Jul, 3N (1011) 3 781 , 3N,
@, 3N @ OT. Aug, 3N (1647) 5 516 OT + Other, 3N, Aug
OT, Sep, 3N (673) 2 404 OT + Other, 3N, Sep
SS, Aug, 3N (370) 1 413 S§, 3N, Jql—Sep
All gears, 31O, Jul
30 (946 OT, Jul, 3@ (1218) 4 1593 !
@3, 30 640 OT, Aug, 30 (3284) 10 869 All gears, 3LO, Aug
OT, Sep, 30 (1282) 4 464 All gears, 31O, Sep
: ' All gears, 3LNO, Oct
30 (632 OT, Oct, 30 (954) 3 329 ,
& 30 @ OT. Nov, 33 2024) 6 310 All gears, 3LNO, Nov
OT, Dec, 30 (1316) 4 264 All gears, 3LNO, Dec
Table 7. Catch at age (000) and mean weights at age (kg) of

A.plaice in the Canadian fishery (7585 t)

ABE
%4
*5
b
!
§
9
10
L3
12
13
#]4
15
16
17
13
Ut
20
2

in 1993 1in Div,

3LNC.

AVERAGE CATCH

WEIGHT  LENGTH HEAN  ST0. ERR.  C. V.
0.145  26.10% ] 8.92 0.36
0.231  0.178 100 15.58 0.16
8,307 30444 649 9.4 9.08
0.368 34,507 M 102.42 0.04
0,483 37.39: 000 HILM 0.04
0.634 40,617 1877 83.50 0.04
0.849 44,393 993 50,46 0.05
1.059 47,500 514 30,89 0.06
1,762 5.3 420 26,81 £.06
1608 $3.8%4 m 18.93 0.07
1855 56.289 168 14.30 0.09
1AM 962 165 12.92 0.08
R YR YR 108 19.15 0.09
YR IV Y RIT! 53 §.82 0,13
ERIUI S T 18 £.19 0.16
LTI S 15 4.3 .50
603 7140 § 3.08 0.54
159 68500 1 6.92
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Table 8. Estimated catch at age (000) of A.plaice from Spanish and
Portuguese fisheries in the NAFO Regulatory Area in 1993. Catch
numbers are for a catch of ‘575 tons. :

AGE ‘ 1993
4 36
S 51
6 146
7 289
8 410
9 184

10 114

11 64

12 28

13 12

14 9

15 4

16 1

17 2
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TABLE ° . ANOVA RESULTS AND REGRESSION COEFFICIENTS FROM A MULTIPLICATIVE
MODEL UTILIZED TO DERIVE A STANDARDIZED CATCH RATE SERIES FOR AMERICAN

PLAICE IN NAFQ D1v. 3LNO (1991-1993 BASED ON PRELIMINARY DATA).

REGRESSIOK OF MULTIPLICATIVE MODEL
MULTIPLE Rovvvviis
WULTIPLE R SQUARED. ..

ANALYSIS QF VARIANCE

SQURCE OF
VARIATION OF

INTERCEPT 1

REGRESSION b2
Country,Bear!TC (1} 2
Division (2} 2

Menth (3) 11

Year (4) 37

RESIDUALS 1709
T0TAL 1762

CATEGORY ~ CODE  VARIABLE  COEFFICIENT

Country Gear,TC 3125
Division 3

Honth 1

Year Rl
M

3124

(2] i

' b

(3] |

(4) 5

o 0.828
. 0.686
SUNS OF HEAN
SQUARES SQUARES F-VALUE
4,919F¢ 4,919F1
1,185E¢ 2,241E7 11,877
1,125E0 5. 62651 180,470
2,T81E"! 1,33181 44,509
2,483E71 225767 7,240
9,804E0 2.650£"1 84,992
5. 328E0 3.118E73
§.617E1 '
REGRESSION COEFFICTENTS
STD. ERROR 0. OBS.
INTERCEPT 9,360 0.06% 1762
1 “0.367 2.019 485
2 0.108 0.018 413
3 0,075 0.014 §33
4 0,153 0.017 4
5 0,064 0.036 m
§ 0,068 0.034 9
T 0,022 0.033 %
8 1.143 0.030 126
g 0,138 0.027 163
10 0,045 0,025 182
Ho o 0.012 0,025 181
2 0,041 5,028 187
13 “0.082 0,025 166
14 0,043 0,025 165
15 0,022 0,029 131
6 0,061 0.095 13
17 “0.180 0.087 18
18 0114 0.084 17
19 0,160 0,083 18
2 0,255 0,085 16
21 0,428 0.082 1
2. 0,302 0.07% 2
il 0,212 0.078 1
b1 0,318 0.073 55
2 0,345 9,07 8
25 0,428 0.01 70
2 0. 740 0,073 60

CATEGORY -

CODE  VARIABLE

B3
10
Al
1

1.

i)
15
16
17
18
9
80
81
&2
83
b4
8
86
&7
8l
89
50
91
92

83 .

COEFFICIENT  STC. ERROR M0 0BS.
28 0.883 L 0.072 %
2 0.917 0.073 5
kil “1.005 0.0714 §0
3 “1.030 0.074 5
3 0,935 0.073 10
3 1,156 06.473 b4
34 1208 0,074 5%
3 1,236 0.072 3
38 1,190 0.014 60
1 1133 0.012 76
k| "1.044 0.073 §2
3 0.877 0.0713 50
40 "0.883 a.0m 65
4 0.878 0.074 60
LY 0.81 0,075 54
43 0,927 0.0m 4
44 0.840 0.075 51
4 T4 - 0.076 43
46 119 0.078 8
4 1,169 0.017 4
48 1,180 0.0m7 4
43 1,183 0.079 35
50 11 0,018 36
5 2,131 0.0%0 18
2 2,601 £.6e9 20

(MORE)



TABLE 9 . (CONTINUED)

PREDICTED CATCH RATE
LN TRANSFORK RETRANSFORMED

YEAR  MEMN S.E MEAN  S.E.
1956 0.3508 - 0.0048  1.432 0,099
1657 0.2086  0.0058  1.346 0,102
1958 0.2506 00043 1.206 0,085
1958 0.2457  0.0038  1.278 0,079
1960 02000 0,003  1.221 002
1951 0.1047  0.0040 1.0 0.070
1962 70,0681  0.0034 0,934  0.055
1963 0,0581  0.0028  1.060  0.087
194 0,0875  0,0027 .09 0.087
1365 0.042¢  0.007  1.084  0.043
1955 0.0144 .00 1015 0,038
1967 00680 00013 0935 £.034
1968 0.379% 0,085 0.885  0.026
1968 70.523  0.0013  0.583  0.021
1870 0.5575  0.00%4  0.573  0.022
1971 06456  0.0095 0525 0.020
1972 06697 0.0014 0512 0.01%
1973 05747 0.0013 . 0563 0.0
1974 07860 - 0.0014  0.452  0.017
1975 0.8480  0.0015  0.42%  0.017
976 08766 0,002 0.41T 0,014
1977 70,8303 0.0014  0.436  0.018
1978 07730 0,000 0.462  (.016
1979 °0.6838  0.0013  0.505  0.018
1980 05174 0.0004 0587 0.02
1981 C0.5227 0,004 0593 0,022
1982 0.5186  0.0015 0,58  0.023
1983 70,4509  0.0016  0.638  0.025
1984 05671 0.0019  0.568  0.025
1085 C0,4804  .0016 0,619 0,025
1986 0.7842  0,0017  0.457  0.019
1987 08354 0.0013  0.43  .019
1988 70,8201 .00 0437 0019
1989 08198 0.0019  0.441 0,013
1990 0.8036  0.0021  0.448  0.02¢
1991 "L2591 00001 0.237  0.012
1992 79,7709 00038 0170 0,01
1993 "2.2407  0.0037  0.106  0.006

AVERAGE C.V. FOR THE RETRANSFORMED MEAN: 0.046

CATCH

48674

64815

54329
43334
41608
35808
33361
31521
44202
3857
4343
42288
44762
43415
45218

12092

1046
37472
29394
29750
23762
24444
19257
18844

8119

5813

EFFORT

109293
95854
34123
81216
§3739
13927
13544

106100
84376
85970
ganr
TaG28
13162
756882
50338
54702
60536
64349
§2554
54408
55455
42390
13332
35969
717

- 14 -

NCTE: Catches from 1956-1959 are Can(NFiD} directed Otter Trawl catches
Catches from 1960~1972 ars Canadian Total catches

-Catches from 19731993 are Canadian Otter Trawi catohes

LEGEND FOR AVOVA RESULTS:

CGT CODES: 3114 = Can(NFLD) TC 4 Side Tramler

CGT CODES: 3124 = TC & Stern Trawler
RV - R (o

DIVISION CODES: 32 = 3L, 34 =38, 35:=20
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3L from
1993

1992

1991

Year .
1989 1990

17 -
1988

plaice, by stratum and depth zone, from Canadian spring surveys in Div.
1987

(+) indicates stratum biomass < 50 t and (-) indicates stratum not surveyed.

1986

t) of A,

Biomass estimates (000
1985

Stratum

11

1985-1993.

Table
Depth (fm)

NN M
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58529

— —

3:&.034&.
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M MMM
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19.8

35.1 54 .1
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67.4

Total

21 15121241
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00+00000000

51 15484822

‘00+n00000010

?0222592395
11001132220

1141117.617.57.

83117401210

67.7.36300.700
231527-067:31

60166681&922

26!&.22186281
o NN

87..0!47177.-4.4911

994406.&.8633
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Total
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Total
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Grand Total
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1 . . ] .
Table____3_. Biomass estimates (000 t) of A. plaice, by stratum and depth zone, from Canadian spring surveys in
Div.. 3N from 1985-1993.

Year
Depth (f_m) Stratum 1985 1986 1987 1988 1989 1990 1991 1992 1993

£ 30 375 3.9 5.5 8.3 4.4 2.8 3.0 06 1.4 1.2

376 2.4 2.6 3.1 0.7 2.2 Q0.7 1.2 0.1 1.2

Total 6.3 8.1 11.4 5.1 5.0 3.7 1.8 1.5 24

31-50 360 8.6 7.3 3.4 2.3 5.0 -4.1 3.5 1.3 4.0
361 6.5 3.2 5.1 3.7 5.5 54 - 1.6 0.4 2.3

362 127 156 105° 9.6 10.8 9.4 5.6 1.2 2.1

373 127 5.0 14.9 8.3 11.4 1.8 4.9 0.7 0.6

374 35 1.3 26 1.4 2.2 0.7 1.1 0.2 03

383 1.1 1.0 1.8 1.2 1.1 2.8 0.2 0.1 0.1

Total 45.1 33.4 383 265 360 ° 242 16.9 3.9 9.4

51-100 159 0.9 0.8 0.2 0.1 0.6 0.4 0.3 0.6 3.3
377 0.3 0.3 0.3 0.2 0.3 0.4 0.2 0.1 0.5
382 3.1 0.3 2.4 03 - 08 04 + 0.1 0.1
Total 4.3 1.4 2.9 0.6 1.7 1.2 0.5 0.8 39
101-150 358 3.0 + + + + + 0.2 0.5 0.1
378 0.4 0.7 + 0.1 + 0.5 0.1 0.3 1.3
381 0.4 0.2 + + 0.1 02~ 0.1 0.4 0.3
Total 3.8 0.9 + 0.1 0.1 0.7 0.4 1.2 1.7
151-200 357 03 0.0 - 0.0 0.0 + + + 0
379 + + + + . 0.0 + + 0.1 +
380  + + 0.0 0.0  + + + + 0.1
Total 0.3 + + + + + + 0.1 - 0.1
201-300 723 - - - - - - + + +
725 - - - - - - + + +
727 - - - - - . + + 0.2
Total - - - - - - 4 + 0.2
301-400 724 - - - - - - 0.0 + +
726 - - - - - - + + +
728 - - - - - - + 0.1 0.2
Total - - - - - - + 0.1 0.2

_.
b
o

Grand Total ~ 59.8 43.8 52.6 323 42.8 29.8 7.6 17.9
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Table 15, Biomass estimates (000 t) of A. plaice, by stratum and depth zone, from Canadian
spring surveys in Div. 3@ from 1985-1993.

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

3150 . 330 - 186 70 88 46 63 52 46 04 O
331 34 04 16 15 . 04. - .2 04 1
38 85 41 38 72 30 51 42 27 2
340 5.6 46 120 72 34 71 40 21 1
351 139 152 132 145 -'10.9 149 81 2.7
352 109 66 123 101 68 92 44 59 57
353 53 28 43 20 28 27 08 25 24
Total 66.2 40.7 56.0 47.1 33.6 442 273 167 157

0.4 0.7

51-100 320 39 3.0 64 1.1 3.9 25
: 1.6 1.3

332 1.9 3.0 47 0.4 1.3 1.3

1.7
2.0
337 1.1 0.9 1.0 0.4 0.7 09 1.2 1.0 0.3
339 0.6 0.2 3.0 1.3 3.7 3.4 1.3 2.4 - 05
354 2.6 0.3 0.6 02 0.5 0.4 0.6 0.8 0.4
Total 10.1. 7.4 15.7 34 10.1 8.5 6.8 6.2 3.2
101-150 333 0.0 0.0 + + + + + + +
336+ + + + + + + 02 +
355 02 + + + 01+ 01 01 +
Total 0.2 + + + 0.1 + 0.1 0.3 +
151-200 334+ + + + + + + + +
335 + +. + + + 0.0 + + +
356 + 0.0 _+ + 0.0 + + + +
Total  + + + + + + + + +
201-300 77 - - - - - - + 0.0 +
719 - - - - - - + + +
721 - - - - - - + + +
Total . - - . - - + + +
301-400 - 718 - - - - - - 0.0 0.0 0.0
720 - - - - - - 0.0 + 4+
722 - - - - - - + + +
Total - - - - - -+ 4+  +
Grand Total 76.5 481 71.7 50.5 43.8 52.7 34.2 23.2 18.9
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" TABLE 16 ABURDANCE (KILLIORS) OF &.PLAICE FRON SPRIRG SURVEYS IN DIV, IL.

1975 1976 1997 1978 1979 1980 1981 1982 1964 1985 1386 1987 1368

AGE 1 18TL 19T 1973 19 1983 1390 1391 1992 1993
e ot 6ot 00 0ot 00 98 02 01 02 00 00 08 0.0 01 00 0.0 00 6.0 0.0 0.0
dto 0 61 60 60 08 08 03 0S4 BY 0 010l 00 6103 02 01 60 0100 0
L Le 63 L0 2o nd oo 0T 68 Lt Rl 26 0k 65 02 08 a0 L2 02 01 0
LA P S (7% D A PE N Y NS € 2% G 1 1% T 2% S Y L S N F S L A R T S A S A I I B
P38 4 RS 08 150 3LS 6LO0 420 3RS 15T 106 LS 92 85 132 102 143 98 Tl 2.8 2.0
6 1 8.4 305 466 210 200 16 TO.R 0.8 TLO VR4 455 0.1 16,8 298 400 S0.6 5.6 49.1 BB 16,1 5519
TOULD M6 63 LT 87 Rl 1AL HILT 1053 100.7 66.2 865 645 832 10LY 119.5 1089 76 412 16T 1LY T
g1 623 1Y 34 .5 9L7 162 0.0 170.6 168.9 2005 178.4 120.5 ST.6 T3 SA2 1247 1048 832 457 190 8.6 48
oI O18Y st 302 5RO 99 137.0 1517 137.6 139.8 172.8 1730 1868 107.7 €65 TAS 650 90.8 635 40.% 1Y T 19
00 .7 8.3 4.3 33 8.0 Mk 18T 1086 1257 113.1 1067 169 604 420 3R% 359 306 260 288 0.7 LT L

I g 34 366 324 45 920 680 363 62.6 1 ELT 906 enY o2 7 10 10 1n4 100 5T L0
JERR L P T 9 B+ 1% N 1 T 0 % O P B A 1Y N U P R 1 10 ¥ P IS S U6 S 18 O (1 T % 9% S T | Y I |

131 356 160 162 169 168 6.7 180 12 5.9 166 106 LS &5 BT &4 S0 55 43 33 L4 03 0
JE 2N P S 7% S SN A Y R O R IV 1 2 2% R T T R A (0 N R % A AN 0 Y 2 T PR N I N

IS O 20 N 1% R O SN 1 T Y T Y S Y AN % 0 P R TR Y TR IR SRS 1% S OF D Y X T X T VO
B0 &0 T Wy 1y 34 nt o on1 by L6 B e 8 48 LT 08 0 08 08 86 0300 00

mroae e 6y 03 69 LY L4 ed 6o g L1 LY A 03l 00 62 02 0l 01 00 0.0
¢ 46 07T L4 00 03 08 0% 02 0 44 02 0l b2 0l %1 01 &0 01 0.6 06 6.0 0.0
B 0s 03 066 01 06 02 0¥ 00 &1 01 &1l &¢ 0l 01 00 00 &0 00 00 0.0 0.0 0.0
(1 633.0 457.0 J66.0 322.0 48,0 633.0 915.0 770.0 7TS.0 830.0 £96.0 7TIHG 407.0 37RO 3900 M40 4610 7.0 210.0 98.0 4.0 26.0
i1 633.0 456,59 366.0 322.0 481.0 6933.0 915.0 70.0 7748 820.9 695.% MID.G 407.0 3780 3%0.0 M43.% 4610 HT.0 2100 98.0 43,0 26.0
3t 0 6350 486.8 66.0 322.0 480.4 692.5 947 TEO.E 7744 B28.6 695.4 TIEY AOT.0 37R.0 389.% 4436 460.8 346.9 210.0 9.9 430 26.0
b B3L4 4565 365,00 3218 478.1 6851 912.3 7RE.E TII.E BB4D 6OL.Y TIELD 40M.0 MITLBO3ENT MB.0 45%.8 B9 200.8 9T.T 42,9 259
S 4 622,00 M5 3S6.T 3BT ATHE BTLC 90LT TR0 URC.6 B17.2 686.9 T2E.T 406.6 375.8 3BB.2 4403 48R0 4L 2061 96.9 4.6 5.4
6+ 1 383.3 423.6 3101 3127 46L.T €360 867.2 6819 TIB.6 TIT.4 671 TI6.D 4050 3666 3BLT 2.1 435.% 3289 196, B9.3 %R 234
Tel SR8 3131 2TLT 2007 43T.T 6398 7864 G1L.D S4T.E 00,0 6257 686.0 388.6 337.1 L7 3ME.5 3TR. 2799 17E0 TR LY LA
B+ L 4079 298.6 209.4 250.0 38B.0 GBY.0 G649 £99.4 E42.2 599.3 9695 625.5 3240 2539 240.8 280.0 268.4 203.56 136.8 9.1 226 8
1ML 20T ITLO 2075 296.3 4713 45T.9 3RB.B 342 396.8 3B1.1 509.0 226.% 1866 464 1320 I63.6 120,17 L1 401 I4D 48

104 1 2239.5 170.7 140,83 152.5 197.1 334, 306.8 1807 2345 126.0 208.% 322.3 116.7 901 TLY 67D TR0 B6.B B0 2D 66 2.0

ite | 176.9 116.8 100.5 85.0 110.1 190.0 1500 @55 10,7 1139 10L3 694 8.3 48,1 3.0 L4 402 0.8 216 12529 0.9

b 1291 843 660 62.6 656 T B30 9.2 @81 8RB 46 TR S0T 250 LY 183 4 1Td 0.4

1.6 68 L4
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~Table i Biomass estimates ("000 t) of A. plaice, b—y stratum and depth zone, from Canadian
fall surveys in Div. 3L in 1990-1993.

Depth Stratum 1990 1991 . 1992 1993

31-50 350 7.4 1.9 0.7 0.4
363 3.8 3.2 1.4 0.2
371 3.4 1.4 0.3 0.4
372 . 9.8 5.3 2.0 0.6
384 : 9.5 3.4 0.5 0.5
Total 33.9 15.2 4.9 2.1
51-100 328 1.1 0.1 ’ 0.3 0.1
341 2.6 0.4 0.4 +
342 8.5 + 0.1 0.1
343 0.3 + - + +
348 : 6.9 0.1 0.2 -
349 2.5 , 1.3 0.1 0.4
364 22.8 11.0 1.9, 1.4
365 4.4 0.9 0.5 0.5
370 2.8 1.4 1.2 0.7
385 5.4 . 2.0 3.1 0.9
390 : 1.9 2.2 2.7 1.4
Total 59.2 19.4 10.5 5.5
101-150 344 : 1.7 0.1 0.2 0.1
347 6.9 0.2 0.1 0.1
366 14.7 1.6 1.0 0.5
369 © 113 12.7 1.3 1.0
386 2.7 a2 < 2.0 0.5
389 1.3 0.9 © 0.4 0.7
391 0.2 0.9 0.1 0.3
Total 38.8 19.6 51 3.2
151-200 345 1.8 0.3 0.5 ’ 0.8
346 1.1 1.0 © 0.8 0.4
. 368 + 1.0 1.4 0.1
387 + 0.6 0.8 0.3
388 0.1 + 0.1 0.1
392 0.1 0.1 + +
Total 3.1 3.0 3.6 1.7
201-300 - 729 + + + +
' 731 + + + +
733 + + 0.2 0.1
735 - 0.3 0.3 0.2
Total + 0.3 0.5 0.3
301-400 730 . 0.0 _ 0.0 +
732 0.0 + + +
734 0.0 0.0 0.0 +
736 0.1 0.2 0.1 0.2
Total 0.1 0.2 01 0.2

Grand Total 135.1 _ 1.7 - 24,7 13.0




Table 22. Abundance index (millions) of A.
surveys in Div. - '
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Table 23 . Biomass estimates (000 t) of A. plaice, by stratum and depth zone, from Czinadian
fall surveys in Div. 3N in 1990-1993.

Depth Stratum 1990 1991 1992 , 1993
30 375 1.0 3.5 - i 1.7
376 1.9 1.3 0.6 3.3
- Total 2.9 4.8 0.6 5.0
31-50 360 2.9 7.0 11.6 - 6.7
361 0.9 3.4 1.1 3.0
362 5.9 10.3 4.3 1.7
- 373 : 4.2 8.0 0.5 0.6
374 1.4 33 - . 0.7
383 0.7 0.3 - 0.1
Total 16.0 32.3 17.5 12.8
51-100 359 2.8 0.8 - 5.1 3.5
377 0.2 - 0.9 : 0.8
382 2.2 1.0 - - 2.6 - 3.7
Total , 5.2 1.8 8.6 8.0
101-150 358 0.1 0.4 0.6 1.5
378 : 0.5 0.4 0.4 . 1.4
~ 381 - 0.2 - : 0.8
Total 0.6 1.0 1.0 3.7
151-200 357 0.4 + + 0.2
379 + - + 0.3
380 - + - 0.1
Total 0.4 + ' + 0.6
201-300 723 - + - - 0
725 - - 0.1 0.4
727 - - : - - +
Total - + 0.1 0.5
301-400 724 ' - S+ - _ +
726 - - - +
728 - - - -

Total ) - + - +

Grand Total 25.1 399 27.8 30.6
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Table 24 . Biomass estimates (000 t) of A. plaice, by stratum and depth zoné, from Canadian
fall surveys in Div. 3@ in 1990-1993.

Depth Stratum 1990 1991 - 1992 1993
31-50 330 11.0 7.7 7.0 2.8
331 0.9 1.4 1.0 2.8
338 4.9 2.6 2.8 2.6
340 . 1.6 19.8 5.0 4.2
351 11.1 5.3 1.5 3.6
352 4.2 5.4 5.5 3.7
353 1.3 2.0 3.4 3.7
Total 35.0 44.2 26.2 23.4
51-100 329 13.8 3.4 1.6 I
332 2.3 0.5 1.0 2.0
337 1.9 1.7 0.7 1.4
339 2.7 3.1 1.2 3.2
354 3.9 0.9 1.0 2.0
Total 24.6 9.6 5.5 9.7
101-150 333 + + + +
336 + 0.1 + +
355 - 0.2 + 0.3
Total 4+ 0.3 + 0.3
151-200 334 + 0.0 + +
335 + + + +
356 - + + 0.2
Total S+ + . + 0.2
201-300 717 0.0 - - 0.0
719 0.0 0.0 - +
721 - + - +
Total 0.0 + - +
301-400 718 - - - 0.0
720 - - - +
722 - 0.0 - +
Total - 0.0 - +
Grand Total 59.6 54.1 31.7 33.6
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Fig. 1. Catches and TAC's of American plaice in Div. 3LNO.




- 35 -
. .- I 50 49 48° ar°
35 _ 5‘ o 53 SZ‘ r umg?- ot — =
“‘1 §4r

E 200 Mg Limit

% L |
3 NOSE OF THE|}
i

] :
: i
g ‘;

3
o fer
: l

i
E-
" 4s°.
EL
3
]
&
3
£ E .
45'3-' 545
i
g I
3 :
% mr e !'l"ln : 44°
o) I
4 g 30 m;“ ?;?!‘ I:
L) , B
138 ’ It
-_E* Deprh Comtour @ Femoms . 1] Z \ p
el 338 H
E a7 )
E“ nzrn T28 'E
43 & 8 ‘\J H
g
g
— R
55; 5}4- - ’m;’ﬂ' 2 2 'ﬂio. 9 48° 47*
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Fig. 3 Standardized CPUE with approximate 95% confidence
interval for American plaice in Div. 3LNO from 1956-1993.
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Tig. 4. Standardized CPUE,

From 1956-93. by D;I.ViSion, for A.plaice in Div. 3LNO
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Fig.5 Biomass indices of A.plaice from spring surveys
' in Divisions 3L, 3N, 30.
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Fig6 . Abundance of A.plaice from spring RV surveys
conducted by Canada in Div. 3LNO.
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Fig.7 . Abundance estimates of A.plaice (with 95% C.1.) from
Canadian spring surveys in Div.3L,

300

250

200

150

100

Abundance Index (millions)

50

|

1

Upper 1538
Lower -969

S Y Y Y T O O N TN S (SR NN Y O UV Y N S N |

70 71 72 73 74 75 78 77 78 79 80 81 82 33 84 85 86 87 88 89 S0 91 92 93 94

Year

Fig. 8 . Abundance estimates of A.plaice (with 95% C..) from
Canadian spring surveys in Div.3N.
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Fig. 9 . Abundance estimates of A plaice {with 95% C.l.} from
Canadian spring surveys in Div.30.
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Fig10. Abundance and biomass estimates of A.plaice

trom fall RV surveys in Div. 3L.
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Fig. 11 Abundance of A. plaice from surveys conducted
at various times in Div. 3L.
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Fig.12 Abundance of A, plaice from surveys conducted during
spring and fall in Div. 3L, 3N, and 30 from 1990-1993.




- 41 -
FEMALES

12.0 - : 3L
11.5 - ‘ '
11.0 :
10.5 ». A
10.0 B o
9.5 o ) ' :
9.0 o o _
8.5 4 _ :
8.0 ‘ " : _

I I I 7T I I I 1

15— T T T

1

i

12.0 4 3N
11.5 -

11.0

10.5 -

10.0

95 '

9.0

85

8.0

7.5 I

12.0
11.5
11.0
10.5
10.0 -
9.5
9.0
8.5 -
8.0
7.5 T T

30

!
3

Alan

3LNO

|

T T T T T T T T T
A — I
12.0
11.5
11.0 -
10.5 ~

10.0
9.5

90 - - |
o0 ) | - W
8.0 -

7.5[IIiIIIlITIII-IIIT'_"IF'—V_"'II|

717273747576 7778 79 80 81 82.83 84 8586 87 88 89-90-91 92 93.
YEAR:

Fig. 13. Trends in age at 50% maturity for female A.plaice in
Div. 3LNO. : Co S TR .

}

|
®

i

AGE AT 50% MATURE AGE AT 50% MATURE AGE AT 50% MATURE AGE AT 50% MATURE




AGE AT 50% MATURE AGE AT 50% MATURE AGE AT 50% MATURE AGE AT 50% MATURE

- 42 -

MALES

3LNO

T T T T T | T I ] [ I 1 1

71727374 7576.77 78 79 80 81 82 83 84 85 86 87 88 83 90 91 92 93

YEAR"
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