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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 vas lowered
to 33,585 t in 1988 following a decline in stock abundance. In 1989-91, the TAC was set at
30,300 t, 24,900 t, and 25,800 t respectively.

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)}. 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.

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, 2, and 3). Canada and Spain
have taken most of the catch from 1987 to 19%0. .

Table 4 indicates that the bulk of the cateh 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.

In 1990, the Canadian catch totalled 22,560 t, 60X of which came from Div. 3L (Table 5j.
The catch by inshore gears, mainly gillnet, vas the lowest in the 19-year time series for
which catches by inshore gears were available. Most of the remainder of the catch was taken
by otter trawl, although about 1800 t was caught by Scottish seiners.

Catch-at-age, mean veights-at-age

Sampling wvas available from the Canadian (Table 6), Spanish (5CS 91/16), and Portuguese
(sCS 91/15) fisheries in 1990. Tables 7-10 show the catch-at-age from the Canadian fishery in
Div. 3L (inshore and offshore), 3N, 34, and 3LNO combined. Ages 8-12 comprised the majority
of the catch, with the peak being age 10, as was the case in the Canadian fishery in 1989.
The mean:weights up to age 12 showed little difference in 1989 and 1990, with the veights at
the older ages being slightly higher in 1990, continuing the recent trend.

The Spanish catch-at-age was derived by combining the monthly totals at age for Div., 3L
and 3N separately and adjusting these totals to represent a total catch in Div. 3LNO of
9095 t. This includes catches by 5. Korea, other non-members estimated from surveillance, and
other non-reported catches. This catch-at-age is shown in Table 11 and indicates that ages
4-6 dominated the catch. In both 1989 and 1990, the 1985 year-class was predominant. The
length frequencies indicated that fish younger than 4 were present in the catch, but no age
information was available for A. plaice at these younger ages.

The Portuguese catch-at-age was calculated from the Div. 3N otter trawl and gillnet
fleaets and is shown in Table 11.

- The total catch-at-age for 1990, which is given with the rest of the catch matrix in
Table 12, shows the same bimodal pattern-as in 1989, with peaks at ages 53-6 and 9-10. It
should be noted that there is a substantial number of fish in the catch at ages younger than 3
in both 1989 and 1990.




Canadian catch rates (C/E)

As in all recent assessments of this stock, a multiplicative mo
the C/E data from the Canadian offshore trawler fleet frgm 1956~90 (g:%l:a:3§?edT;:s:n:iZ::1s
have taken most of the catch from this stock over time; and in the late 1970s and early 1580s
vere the only vessels for which a C/E data was available. Results from the model are shown i;
Table 14 and Figure 1. The C/E declined steadily from 1956 to 1976 and rose gradually to a
re%atively stable level from 1980-85. The C/E dropped sharply in 1986 and has remained at
this relatively low level since then. Anecdotal information for this fleet to date in 1991

indicates a decline in C/E compared to the same
period in 1990, although
relatively low in the first 5 months of 1990 and 1991, Rrhough catches vere

C/E at age from the Canadian fleet, which uses the catch at a ;
ge from Canadian vessel d
the standardi?ed effort from the multiplicative model using Canadian catches, is shown ins "
Table 15. This index shows a stable but lower stock size in 1986-90 compared to the estimates
of the early to mid-1980s. There is a change in the pattern of catch rate at age in the early

1?805 with older ages predominating since 1981. The reason for this is hot clear at this
me.

Research vessel surveys _ —

Spring

Stratified-random surveys have been éarried out on the Grand Bank on Canadian vesselg in
the spring of each year from 1971 to 1991, with the exception of 1983. The stratification
scheme used is shown in Figure 2, and the mean weight per tow on a stratified basis is shown
in Tables 16-18.

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 20X of
the 1985-88 mean value (Table 16). Strata 346, 366, and 368 were not surveyed in 1991 because
of ice conditions; but these three strata accounted for only 2.5% of the biomass in the 1990
survey. Strata 729-734 in the deep water, vhich had not been surveyed in this series since
1985, accounted for about 5% of the 1991 estimate.

In Div. 3N, the biomass index alsc shows a decline in recent years, with 1991 being the
lovest point in the series (Table 17). Table 19 indicates that the blomass has declined in
strata both inside and outside the 200-mile limit.

In Div. 3@, the biomass index has not shown the same consistent decline, although recent
levels are lower than those of the mid-1980s. ‘

To allow comparison of the trends in abundance at age for this stock over the 1971-90
period, a multiplicative analysis of mean catch number per stratum was again carried out,
using the same methodology employed in the 1990 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 20-22 show the abundance for Div. 3L, 3N, and 34
respectively, with Table 23 containing the combined index. It should be noted that the data
from the 1991 survey were not available on an age-by-age basis at this time.

Figures 3-6 show the trends in abundance for Div. 3L, 3N, 3@, and 3LNO respectively. 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 1989-90 was lower than
any other years, and the 1991 abundance is certain to decline further, based on the biomass
index from the 1991 survey. Figures 7-9 give an indication of the precision of the abundance
astimates from the three divisions. The values for abundance were prior to adjustment by the
multiplicative model for missing strata.

There is some evidence, from the surveys, of improved recruitment to the stock. The 1983
year-class, shown to be strong in juvenile flatfish surveys in Div. 3NO, showed up at ages 4
and 5 in Div. 3N as the largest estimates in the time serles (excluding the anomalously high
values in the 1978 survey}. This year-class also showed up strongly in Div. 32 in 1990, but
not so in 1989. The 1986 year—class appeared to be above average in Div. 3NO in 1990 at
age 4. There is, as yet, no evidence from the spring surveys in Div. 3L that the 1985 or 1986
year-classes are strong.

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 24-26 show the mean bottom temperature, by depth range, from the fishing stations in
the spring surveys from 1971 to 1990 in Div. 3L and 3N, and 1973-90 in Div. 38. In general,
the coidest years were 1972-74, 1985-86, and 1990. Most of the A. plaice population is found
in Div. 3L, mostly at depths less than 100 fathoms. Temperatures in Div. 3L are lower on
average than in Div. 3NO, due to the influence of the Labrador Current. Figure 10 shovs the
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trend in the mean bottom temperature at the 51-100 fathom range in Div. 3L compared to the
total abundance of A. plaice from the spring surveys in this division. Recent experimental
work has shown that A. plaice tolerate sudden decreases in water temperature and will survive
in water as cold as -1.4 or -1.5. Hovever, the long-term effects of reduced temperature on
the species are not known, nor is any relationship known betveen trawl catchability of

A. plaice and bottom temperature. Further work is required to determine if any relationships

exist.
Fall

Stratified-randem surveys have been conducted in Div. 3L in the fall from 1981 to 1990,
usually in October-November and Figures 11-12 show the trends in the blomass 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 betwveen the r.v, A. T. CAMBRON, which did these
earlier surveys, and the r.v, W, TEMPLEMAN and A. NEEDLER, vhich were used for the surveys
after 1982. Declines over the time period are apparent in both indices. Table 27 shows the
mean catch weights on a stratified basis and Table 28 contains the results on an age-by-age
basis. There is some evidence to suggest that the 1983 year-class may be strong, and possibly
the 1986 as well.

Figure 13 shows a time series of abundance estimates from all surveys in Div. 3L over the
period 1981-90, including the data from the spring and fall surveys discussed -above. 1In 1990,
a fall survey was also carried out in Div. 3N0. The following table compares the results from
the spring and fall surveys in 1990:

3 an 3 3o 310
Spring Abundance (x 10_6) 210 65 103 168 378
Biomass ('000 t) 83 30 33 83 166
Fall Abundance 357 68 102 170 527
Biomass . 136 25 60 85 221

Figures 14-16 show the mean number per tow at age from the spring and fall surveys in
Div. 3L, 3N, and 38 respectively. The 1983 and 1986 year-classes dominated the catches in
Div. 3N in both surveys. These year-classes were not as dominant in the other two divisions,
where catches were generally comprised of older fish. For Div, 3LNO combined, Figure 17 shows
that ages 5 and 7-9 were most abundant in the spring survey, compared to ages 5-8 in the fall
survey.

Sequential population analysis (ADAPT)

The catch-at-age from 1975-90, the abundance-at-age from the Canadian groundfish surveys,
and the C/E at age from the Canadian commercial fishery were used in the same formulation of
the Adaptive framework that was employed in the 1990 assessment of this stock. The
inadequacies in the catch-at-age for 1990 should be noted, as well as the fact that ages
younger than 5 were not present in the catch matrix despite relatively large catches at these
ages in recent years in the Regulatory Area. The results of the Adapt (Tables 29-32)
indicated a lack of fit to the model, with almost all residuals in recent years in the age-by-
age r.v. survey relationships being negative and the converse being true for the residuals in
the C/E relationships (Table 31). This pattern has been noticed in previous years but was
more pronounced in this assessment, and is the result of divergent indices. The r.v. data
indicates a decline in recent years, and the C/E indicates stability, with the population

estimates (Table 29) from the model being intermediate between these, generating the patterns
of residuals. Some other long-standing difficulties with the SPA still exist for this stock,
such as the retrospective pattern in fishing mortality estimates; e.g., population numbers for
1989 from the current assessment which are about 20% lower than those estimated for 1989 in
last year’s assessment, as well as the pattern of Fs increasing to high values at the older
ages in the population. These problems, particularly the uncertainties with the catch-at-age
and the lack of fit in the Adaptive framework, are serious enough to reject the results of the
SPA.

Assessment results

This assessment indicates the continuing divergence of indices from r.v. surveys versus
those from the commercial fishery. The C/E index from the Canadian filshery suggests the stock
to be very stable at a relatively lov level since 1986. However, ancillary information from
the commercial fishery suggests that C/E in 1991 is lower than the C/E for the same period in
1990. Canadian and USSR spring surveys both indicate the stock to be at a relatively low
level in recent years, and that the stock may still be declining. ‘
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However, there is also some difficulty interpreting recent r.v. survey results, with the
stock size from the fall survey in Div. 3LNO in 1990 being about 40% larger than in spring

1990 and about 3 times as large as in spring 1991.

If the spring 1991 survey results are an

accurate measure of the stock, then the biomass 1s at a level well below that observed in any
other year. There is evidence from most r.v. survey data that the 1985 and 1986 year-classes
are strong and dominated the fisheries in the Regulatory Area in Div. 3N in 1990. Raecrultmant
of year-classes prior tec these appears to have been well below the levels observed for the

year-classes of the early 1970s.

Prognoses

Although the catch was lower in 1988-%0 than in the preceding 3 years, the TAC wag still
This 1s of concern, given that some fisheries in

exceeded by about 25%-30% in these years.
the Regulatory Area are catching large quantities of juvenile A. plaice.

The current level of

non-reported catch vith no sampling makes this stock difficult if not impossible to assess.

The indices of abundance indicate that the stock is currently at a relatively low level,

although the r.v. surveys indicate seme improved recruitment.

Continuation of catches above

the TACs coupled with increased targeting of the fisheries in the Regulatory Area onh young

fish will reduce the potential benefits of improved recruitment.

stock in 1992 should not exceed the current TAC of 25,800 t.

Table

The total catch from this

1. Nominal catches (t) of American plaice for NAFQ Divisions 3LNG,
1960-88 and TACs from 1973 to 1991.

Year Canada France Poland USSR  South Korea®  Other Total TAC
1960 21,352 2,106 T 569 - 20 24,047 -
1961 14,903 1,473 286 1,248 - 3 17,913 -
1962 15,217 973 171 1,441 - 4 18,206 -
1963 24,591 93 457 466 - 112 - 25,719 -
1964 35,474 1,582 539 680 - 292 38,567 -
1965 45,365 2,036 977 4,544 - 319 53,261 -
1966 51,225 1,246 B60 11,484 - 196 65,011 -
1967 54,190 1,326 3,234 35,139 - 524 94,413 -
1968 48,674 406 203 23,7351 - 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
1875 34,015 442 537 7,682 - 345 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 1.602b 38,535 55,000
1984 33,756 140 1 360 1,582 3,606b 39,445 55,000
1985 40,024 - & 81 2,483 11.620b 54,212 49,000
1986 33,409 46 - i88 3,952 26,9757 64,570 355,000
1987 . 33,967 17 - 47 2,741 18,240b 55,012 AB,OOOd
1988° 216,832 - - 159 2,522 11,3227 40,835 33,385
1989° - - - - - - - 30,300
1990 - - - - - - - 24,900
1991 25,800
¥ncludes a portion of catches reported as unspecified flounder. See

text for details.

. "Includes some catches estimated from surveillance reports.

c
g

See text for details of 1989-90 catches.
Effective TAC.



Table 2. Breakdown of catches from Table 1 listed as "other" for 1984-88.
b Caymanb

Year Spain Portugal Panama UsSa Islands™ Other® Total
1984 1,622 - 1,800 - - 184 3,606
1985 5,498 27 3,892 1,310 797 96 11,620
1986 11,882 9,240 3,756 - 1,506 572 19 26,975
1987 14,476 2,516 - 1,248 - - 18,240
1988 8,956 872 - 1,379 - 115% 11,322

:Countries not in Tables 1 or 2.
Not reported to NAFO.

“Includes some estimated

Catches estimated from surveillance reports.
catches.

Table 3. Catches of American plaice in Divisions 3LNG in 1989 and 1990,
1989 1990
Canada 27,926 22,560
EEC-Spain 10,909 304
EEC-Portugal 588 357
USA 1,133 1Q
5. Korea 124 695
France-SP 93 -
Japan 52 -
USSR [ 17
Non-member 1,567 1,500
Other member! - 6,196
Total 43,398 32,039

1 Estimated

Tablely. Breakdown of plaice nominal catches (t) in Divisions 3LN® by

Division, for the years 1960-88.

Year Division 3L Division 3N Division 3@ UNK Total
1960 19,397 3,912 738 - 24,047
1961 13,398 3,498 1,017 . 17,913
1962 13,584 3,923 699 - 18,206
1963 16,512 7,465 1,742 - 25,719
1964 21,301 14,587 2,589 - 38,567
1965 25,034 26,270 1,957 - 53,261
1966 18,572 34,698 11,741 - 65,011
1967 18,515 24,364 31,534 - 94,413
1968 39,126 70,038 14,003 - 73,167
1969 52,880 14,442 12,115 - 79,437
1970 39,347 21,032 6,266 - 66,645
1971 37,851 22,873 7,164 - 67,888
1972 33,330 17,387 8,644 - 59,361
1973 20,103 20,883 11,857 - 52,843
1974 16,610 21,126 - 8,561 - 46,297
1975 15,171 21,308 6,742 - 43,271
1976 25,122 18,623 8,080 - 51,825
1977 23,763 16,543 3,675 - 43,981
1978 30,145 13,443 6,440 - 50,028
1979 28,708 14,712 5,149 - 48,569
1980 31,717 15,119 2,250 - 49,086
1981 37,269 10,628 2,261 - 50,158
19522 32,761 13,101 5,190 - 51,052
. 19832 22,964 11,107 4,464 - 38,535
108421 P 20,307 15,147 3,991 - 39,445
19853 23,320 25,806 5,086 - 54,212
. 19862P 25,745 34,012 4,813 - 64,570
19872 32,937 16,331 5,744 - 55,012
1988%1P 18,425 17,587 4,823 - 40,835

BIncludes breakdown of unspecified flounder catches by S. Korea.
Includes estimates of non-reported catch on the Tail of the Bank
outside Canadian 200-mile limit.
to Divisions 3N:38.

These catches are attributed 90%:10%



Table 5_

Breakdown of Cenadian (¥+5F) catches by divimien, month, and gear for A. plaice in Divisions 3LRC in

1990,
L 3N 3o
or 55 Mine® or ss Misc" or ss A
(R} (SF) (N) (SF) (N) (SF) (N} (SF) (N) {SF} (N} (sF) (N] (3F) (W) (8F} (R} (9¥} Tetal
Jan 7 7
Fab 1 5 1 1 L]
Mar 63 5 12 5
Apr 483 2 6 2 : kb1 2 108 2 4 636
May 1066 3 122 4 192 8 1 2 605 8 196 3 L 2216
Jun 1818 37 318 3 227 1 4 916 29 179 L] 3638
Jul 2003 147 459 3 933 278 12 B35S 28 9 4707
Aug 1149 1 147 347 11 1427 10 180 ¢ 1 1 379 3 o1z 5 3684
_ Sap 1549 85 102 2 880 2 49 . 1 282 1 10 1 2939
oct. 2365 10 189 32 1 385 &6 84 1 i 2 7 3 3269
Nav 709 49 8 147 6 237 5 16 1 1 1179
Dec 40 4 3 & 3 2 57 1% 5 1 172
Subtotal 1135} 67 620 1400 26 4224 19 608 § 4 25 3538 67 5%3 12 730 22560
Total msc* on 1334 Misc GN 1
LL 16 j4 8 3 2
Gther L1
Div. Totala 3L 3N k-]
13466 4837 4207
(N) = Canada {Newfoundland)
(5F) = Canads {Scotia-Fundy)
OT = Otter trawl
88 = Scottish seine
Misc = Mizcellaneous gears
GN = Gillnet
LL. = Longiine
Table (p . Samples used to calculate catch at age and mean weights at age tor

4. plaice in the Canadian fishery in Div. 3LNG in 1990.

Numbers in

parentheses are the numbers of observations, and n is the number of samples.

Age-length key Length frequency n <fCatch (t) Description
Inshore, 02, 3L (248) GN, May, 3L (l434) 4 132 Misc gears, 3L, Jan-May
Inshore, @3, 3L (380) GN, Jun, 3L (799) 2 323 Jun

Jul {1421 5 820 Jul-Aug
Inshore, Q4, 3L (202) GN, Sep, 3L {1150) 3 151 Sep-Dec
Offshore, 01, 3L (61} OT, Jan, 3L (293) 1 a1 oT, iL, Jan-Mac
Q2 (747)
Offshore, Q2, 3L (747) OT, Apr, 3L {(1674) 5 485 Apr
May (2160) 6 1069 May
Jun {1389) 4 1955 Jun
Offshore, Q3, 3L (752) OT, Jul, 3L (1l4C9) 4 2003 Jul
Aug (1068) 3 1150 Aug
Sep (3583) 10 1549 Sep
85, Sep (1041) 3 558 S8, 3L, Jul-Oct
0ffshore, 04, 3L (712) 0T, Oct, 3L (3570) 16 2375 oT, 3L, Oct
Nov (1666) 5 805  OT+SS, 3L, Nov-Dec
0ffshore, Q2, 3N (55) OT, May, 3N (2B5) 1 437 All gears, 3N, Jan-Jun
03 (642)
Offshore, 03, 3N (642) 0T, Jul, 3N (1163) 3 1223 Jul
Aug {1382) 4 1630 Aug
Sep (875) 2 927 Sep.
offshore, @3, 3N (642) 0T, Hov, 3IN (580) 1 670 Oct-Dec
Q4 (90)
Offshore, 02, 38 (265) OT, May, 38 (579) 3 673 CT+LL, 39, Jan-May -
Jun {322) 1 949 Jun
55, Jun (317) 1 484 33, 3@, Jan-Jun
0ffshore, Q3, 38 (1B82) COT, Jul, 3& (649) A 1565 411 gears, 36, Jul-Sep
Offshére, Q4, 3@ (199) 0T, Oct, 38 (413) 1 186. 38, dct
Hov (330) 1 348 Nov-Dec
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Table 1 Catch-at-age % mean TableQ Catch-at-age & mean
weights—-at—age from weights—~at—-age from

Canadian 3L fishery A Lanadian 30 fishery

in 1930, ' in 1390. ’
3~ INSHORE
wERRGE CRICH ' CoMERMGE CAICH

ME WL LENGTH Ak 8ID. RR. OV, | MG NEIGHT LEWATH  AEAN SI0. ERR.  C. Y,
T3 i amo s el 0.0 CwS oo manm s 21 s
£ 0.4 T3.8% 334 2758 .08 wb 0355 WL 1 20,5 0.2
19 0.410 37,168 920 41.04 0.04 1 0.56% 34,387 M 39,47 0,15
Al 069 4L 8y A HWY 0.0 : 8 .46 36516 899 77,99 0.09
47 1007 de.Bad 231 16,51 0.07 U ISt I S R 1 27 1048 0.08
I L3T 0 50.98 b 7.8 0.1 : 008 42383 Mg 9.3 0.10
e L san 2 610 0,48 , 0926 48318 788 85.15 0.11
E ) LR I y 1.4% 0.18 S LY 49,368 454 5.3 0.12
SURE SR z 9.3 )| 1 LpE 54,254 192 8 0.15
N TR0y Tosan 2,40 b . 14 2,030 57.768 195 .32 0.13
_ - UL I T 1 gl 14.87 0.18

3L --0F FSHORE b 1 6708 2% 1.9 0.31

e i W] RS 75,086 2 0.0? 0.01

ARE  WEIGHT  LENGTH HEAR 30, ERR. {1

Table1® Catch—at-age & mean
T T e T - T . weights-at-age  from
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Q10 0 W 030 LS50
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O 0a9¢ a0 &3 L% 6.0
00 0549 3898 Sl 1 0.0} | - -
Ho0ge GBan ws o ledl 0.0
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P OLEE SLBE B 84T 0. o o
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Table 8 Catch-at-age & mean 0 053 N7y %0 20000 0.03
weights—at-age from Al 0B AL S8 16021 0.43
Canadian 3N fishery 4 LI D W LY 0.0
in 13930, A3 Lasy LIS 10 es 8.04
WitkAiL Chi A4 L6 5678 TS 4060 . 0.0
R I A LST sl 3 B 00
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Table 11, Catcﬁvat—aqe of American plafde in Divigsions 3LNO in
1990. : ‘

Age Canada : Others? - Portugal (3N)
4 0 8,538 ' 11
5 28 14,994 19
6 350 7,282 15
7 853 3,585 23
8 3,019 1,540 17
9 - . ..7,259 1,338 ' 16
10 7,900 703 10
11 5,889 _ 514 : 9
12 3,334 - 273 4
13 1,490 197 . 5
.14 765 169 5
15 325 121 4
16 80 0 0
17 : 8 0 4
18 0 0 3
Catch o 22,560 9,095% | 187

aSpanish catch-at-age applied to catches form S. Korea and
other non-member countries, as well as to some estimated catches.

fABLE'é}. A.OLATCE CATCR AT AGE 10007 TN DIV, 3UA2,

AGE | 1674 1878 1676 197 1978 1879 1980 10B1 1982 1983 1984 1985 1986 1987 688 1989 199¢

4

[ 34 B3 83T 974 18BE 28T M3 184 7 119 48 206 4407 2237 2908 2745 151
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10818 1220 B3t BT43 9195 13631 EM 2248 14 ORD O iB16 2362 12386 7691 48R3 11432 4489
(10089 3e33 18363 11730 10397 1BT4T 12578 4786 4799 STOT 31 5652 12530 10893 V269 9652 4604
|
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I
i
i
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3004 7903 12338 11987 3BT 12506 t42:i2 11425 12336 70T 9958 A741 13874 17640 10325 12387 BBAE
T0BE 5701 8323 6320 4938 £7OT 11284 13565 1hEOY B4BE 12887 14528 14246 11404 0260 8405 6452
£536 4730 3156 4257 6B23  3TIE BOBB 11872 144R THIT 8964 §233 10376 6986 6040 4872 363)
1805 4TBR 3024 2369 3SR 1R4D 3732 B0 794D 4586 RO7 4108 SGAT 3076 2692 2020 1742

1
i

§
§
i
§
g
0
!
?

WoNTE 6T 209 E N9 D 18eh BROT 4E24 2480 MA5 1969 2637 1303 1186 1021 045
o1 14 e 1347 000 w412 WA R4S 293 2000 141 1000 123F v4rf TR 636 5D 4B3
161 851 TEE 33 M2 e 15§ 25 M9 s 3T 404 388 58 M1 6T 1 0
LEN < T - SR - S v I Y 17 S N F 1 KN |1 I | Y Y 1 I ¥ S V.

T O LI A it My % 4 13 (R | 4 1 5 i



Table gi. Summary of Canadian directed catch (t) and effort (hrs) used in the
multiplicative model, for Divisions 3LN@ A. plaice CPUE calculations.

Division 3L Division 3N Division 3@

Year Catch Effort Catch Effort " Catch Effort
1956 3862 3824 2114 2481 8 ' 30
1957 3020 - 3383 2288 2663 20 36
1958 5095 5154 3098 4435 - ‘ -
1959 . 5758 6780 . 3645 4738 31 59
1960 9791 11004 2584 3697 45 _ 124
1961 6930 8790 2328 3615 , ‘ 50 70
1962 : 8278 12524 3419 ~ 6280 4 18
1963 11453 15543 6053 " 8410 221 503
1964 10277 14401 9082 10737 - 571 981
1965 11219 14487 ) 18083 23677 962 l 1806
1966 8542 11560 20947 27769 2994 5220
1967 22106 30236 12262 15830 2193 3071
1968 24582 40128 6744 11389 359 _ 782
1969 32196 59051 7054 14310 1246 2778
1970 19978 39158 3932 8147 3137 5273
1871 19998 41637 4442 9926 1622 3106
1972 17258 35232 5876 13452 874 2245
1973 12548 24721 7479 14354 6362 13137
1974 11278 26781 ) 9609 21436 6722 16568
1975 10267 25395 11769 28294 - 2585 7929
1976 20132 45254 15569 38003 5151 17091
1977 18027 42580 14085 35295 2559 7738
1978 23687 48906 9961 24719 5067 13477
1979 20518 40603 10095 21629 3595 8536
1980 22639 37118 11930 22841 : 1446 3362
1981 28058 48719 6069 11741 21330 2917
1982 23503 40865 9541 18585 ‘ 2928 ‘ 6420
1983 12172 20711 6072 8739 2851 6102
1984 10318 17130 6368 11532 . 2191 4894
1985 14930 22476 10594 17641 1993 4666
1986 12665 27235 4969 12109 2167 5802
1987 - 14358 © 32956 1835 4874 1896 5505
1988 8385 - 20492 3359 8360 2857 8413
1989 11334 27512 3371 8699 2720 7325

1990 7556 20258 2846 6703 2942 6891
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Table™ . Results of multiplicative analysis of Canadian C/E data
for A.plaice in Div. J3LNO. _
) REGRESSION COEFFICIENTS
ALGRESSION OF WULTIPLICATIVE ®oREL L
MIUTILE R b.1%% CATEGORY CODE  VARIABLE  COEFFICEENT  STD. EAROR MO, 08S.
HULTIPLE R SQUARED..... LT
i 1125 IHTERCEPT 9,351 . 0.068 1664
ANALYSIS JF YARTAKCE _ g 3?
. . - 4 5

SOURCE 0OF SUKS OF AH‘tAH ” ) Y | -0.362 0.0 m
VARIATION Df SQUARES ~SQUARES _F-VALUt 124 ) 041 0.018 183
""""" T AT 3 0,083 0.014 506
. . -~ ' 3 A 0,186 0.011 435
INTERCERT 1 3785E .51 _ _ : 5 0,08 0.035 %
REGRESSTON 49 6.019%6 1T ' .88 g ? g:gg; g:ggg :i
TJYRE 1 T 0BT 4970870 181.48] 4 2 -0, 110 2.030 19
T¥RE 2 T8I 143 52,295 5 4 0,113 0.0% 185
TYPE & 1 1805 IREHY: b.326 6 10 0,021 0.025 10
Ve[ 4 4 510D TEATETS 85,797 2 i 0.000 0.4 157
. 9 12 f.032 9.026 14
RESTQUALS 1614 4 41BED LANHET 10 13 “0.060 0.0%6 154
‘ ‘ : 11 14 0,097 0.026 134
TOTAL 1664 $R2RES 12 1 0,005 0.028 126
T 16 0.07% 0,094 13
58 1 0,11 0,088 ]
58 18 0,126 - 0.082 17
b0 1 - 0.1 RR 18
Type 1: Country-Gear-TC S ) I 0,265 0,083 ib
3114=Can(N),0OTB1,TC4 ' ' ' §2 3! "0, 438 0.080 14
3124=Can{N),0TB2,TC4 ‘ 63 Pt .31 0.617 2
3125=Can(N),OTB2,TC5 ' R 1 23 0.218 0.016 . K|
' 65 u 0,324 0,071 5
Type 2: Division ) ' 11 25 0,353 0.070 L
32=3L,34=3N,35=30 ‘ 67 28 0,438 0,070 [
t ) 1 b R 0.4m2 59
Type 3: Month 69 28 0,885 g0 10
10 H 0,923 0,472 Y
Type 4: Year il i . 0.073 §
12 i L 0.072 §3
[ N 0,935 0.2 59
14 kX BRI 0.972 b3
1% U A Wil 0.013 59
16 1 1.2 0.0 10
11 3 1193 g.012 59
" ) BRE] 9,011 15
19 1 71,038 0.012 [
80 k3 .48 - 0.002 b0
| 40 0.884 0.072 62
82 4 0,882 0,072 §0
83 LY, 0,807 0.914 52
84 Y 0.0 0,076 4
85 u 0,845 .04 50
86 45 S48 0.07% 48
gl &b 118 0.076 4
L a0 T 0.1 ¢
Be 48 1478 0.07¢ 4

%0 T IR (1] 0.07% ([
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Table iy

YEAR
1256
1957
1348
134
180
1961
1982
1963
1854
1963
1988
19¢1
1964
1369
1510
1971
1872
1873
Wi
ARIE)
1875
1371
1978
1319
1480
1981
1982
1983
1984
1488
1386
134
1388
1989
1990

AVERAGE €.V, FOR THE RETRANSFORMED MEAN: 0,044

Continued.,

LN

EAR
0.3506
0.2i19
£y
0.224
2.1198
0.0853

“0.087%

0.0394
2.0
8. 0261

"0.0028
0,088
03904
0514
0.4
“0. 6608
“0.6794
05842
08002
“0.8568
0.818]
“0.8401
“0.7864
“0.g812
"0.8508
.43
0540
0. 4562
05167
0.4943
“0.1980
"0.2440
0.8238
“0.8281
0414

PREDICTED CATCH RATE

TRARSFORN
8.E.
9.0047
£.0058
9.0040
0.0036
0.0033
0.0038
f,0032
40028
0.0026
0.0016
§.9014
6.001
0.0014
0.0013
2.0014
0.0014
0.0014
0.0013
2,001
0.0014
9.0012
0,001
0.0012
9901
9.0013
0.0014
0.0014
59015
9.6018
8.0016
9.0015
8.0019
0.0018
9,001
9.0020

RETRARSFORMED
KEAN 3£
L4y 5w
1 .09
L 008
§.251 0.07%
59T 4.069
1088 - G6.08]
L4 0,082
046 5,088
LT .08
1,027 0.041
0.998 L0
G956  6.0%
0,677 4.028
0,586 0.021
0.565  9.021
g.511 0,060
0.50T 0.0
0.558  0.020
C.448  0.016
§.425  0.016
Gt 0.0
g3 0016
§.45  0.016
0.508 0,013
8589 0.0
0.581  d.022
B.38g  0.022
0.634 0,04
0.362  0.004
S0.610 0.0
0.450  0.013
0428 0.018
1.4% B.018
L4 0.0
0.4 0,020

CATCH

21152
14903
15211
USH
15414
45365
51208
54190

. 48574

64815
3929
45394
41603
38388
KERTK
015
47806
42879
48634
&7131
42296
LT
49620
19
EXTELS
40024
33409
KEELD
26832

2082 -

225860

EFFORT

17843
13892
16613
23642
31016
44169
313
59158
hén
110872
"
95584
§2023
4138
18311
80017
118019
93629
105142
01634
§206.
gz
Badif
§g6e
60060
LR
T4164
14218
§143
81801
5%12

- 11 -



Table V.
Div.3LNO,

. C/E

RGE 1 1974 1975 1976 1977

101

78
&
&9
44
3
n
1

at age

1978 1979 1380

from the Canadian fishery for A.plaice in

- 12 -

1981 1992 1983 1994 1985 1986 1987 1988 198% 19%0

103
148
182
161

143
155
116
b}
il
15

= <> o~
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~ Tablel] . (cont'd.}

1986

1990 ‘

1987 1988 19489 1991
. wr S8, wT

Stratum WP 47 59, 60 Wr 70  wr 82 95, 96 WT 105
357 0.0(2) - 0.0{(2) 0.0(2) 0.5(2) 0.4(2}
358  2.8(2) 1.5(2) 1.9{2)} 0.8{2) 5.6(2) 11.6(2}

359 27.0(2) 5.9{2) 3.9(2) 17.5(2) 12.9(2) 10.4(2}
360 32.5(13) 15.3(15} 10.4¢(12) 22.2(15) 18.3(15) 15.6(12)
361 22.7(10) 36.9{8) . 26.5(7) 39.6(10) 39.0(9) 11.7(8})
362 82.6(14) 55.4(13) 50.6{10) 56.%{(13) 49.9{10) 29.8(10)
373 26.4(14) 78.6(13) 44.1(10) 60.5(13) 9.5(10) 25.9(11)
374 15.0(6) 36.5(5) 20.2(5) 30.8{3} 10.4(5) 15.6(5)
375  45.6(8) 69.4(8) 36.8(6) 23.4(8) 24.9(8) 4.8(6)
376 22.4(9) 27.4(8) 6.0(6) 19.8(8) 6.3(7) 10.3{7)
377 34.0(2) 32.8(2) 26.8(2) 36.9(2) 56.3(2) 27.2(3)
378 68.1(2)  7.0¢2) 10.5{2) 2.1(2) 45.2(2) 11L.H3)
379 1.0(2) 7.842)  0.1{2) 0.0{2)Y 0.3{2) 3.0{2)
380 1.6(3) 0.0(2) 0.0(2) 2.6{2) 6.0{2} 3.7{2)
381 15.3(3) 2.4(2)  S.8(2) 7.8(2) 15.7(2) 7.2¢2)
382 6.5(4) 50.3¢3) 5.5(2) 15.7(3} T.5(3) 1.4(2}
383 19.9(4) 36.3{3) 24.0(3) 22.0(3) 56.4(2) 3.5(3)
723 - - - - - 0.1{2)
724 - - - - - 0.0(2)
725 - - - - - 0.2(2)
726 - - - - - 0.9(2)
727 - - - - - 2.8(2)
728 - - - - - 1.1¢2)

Mean .

{#sets) 35.0(101) 42.6(91) 25.9{77) 34.1(94) 24.0(85) 15.2(93)

Biomass 43.8 52.8 32.4 42.8 0.1 ° 19.9

-
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Table fL, Biomass (000 t) of A. plaice in stfata in Div. 3N, 1984-99.

% Area : -
outside ‘ Biomass
Stratum 200-mi. limit 1984 1985 1986 1987 1988 1989 1990 1991

357 100 0 0.3 o - 0 0 0.01 0.01
358 100 0.06 3.0 0.05 0.03 0.03 0.01 0.09 0.2
359 100 1.6 0.9 0.9 0.2 0.1 0.6 0.4 0.3
360 93 10.6 8.6 7.3 3.4 2.3 5.0 4,1 3.5
376 89 1.2 2.4 2.6 3.1t 0.7 2.2 0.7 1.2
377 100 2.4 0.3 0.3 0.2 0.2 0.3 0.4 0.2
378 100 0.2 0.4 0.7 0.07 0.1 0.02 0.5 0.1
379 100 0.04 0.05 0.01 0.06 0.01 0 0.01 0.02
380 83 0.01 0.09 0.03 0O 0 - 0.02 0.05 ¢.03
381 79 0.7 0.4 0.2 0.03 0.08 0.1 0.2 0.1
Total - above strata 16.8 16.4 12.1 7.1 3.5 8.3 6.5 5.7
Total all other strata -51.6 43.5 3.7 45.7 28.9 34.5 23.6 14.2
Total Div. 3N 68.4 59.9 43.8 52.8 32.4 42.8 30.1 19.9
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Table X Abundance_(milii&ns) of A
groundfish surveys in NAFO Div. 3L.

1978

1879

- 1% -.

1980

1981

1982

1984

1985

1986

1981

1988

plaice at age,as measured by Canadian Spring

0.9
Lb
9.5
3.1
58.9
118.0
62.8
116.9
53.1
4.2
45.9
3.9
1.3
11.8

6.3
3.1
L9

4.4
15.8
5.9
66.3

178.8
175.4
106.%
51.8
0.1
10.¢

3

1.9

(R

.4
0.8

0.1

5.5
120.3
186.8
152.9

90,5

39.8

2.8

10.4

33
.5

1.3
16.6
4.9
9.1

108.3
60.7
1.8

17,4

6.5 -

FX]
Lb
0.8

%l

1.3

832

91.3
6.5
2.9
2.9
1.6
.7
3.3
1.8
1.3

1.5

6.5
4.0
10i.7
3.7
4.3
-35.9
14.1
9.9
6.4
24
1.4
6.9

2.1
13.2
50.8

119.5
124.8
63.0
3.9
121

0.3

5.0
2.1
1]
0.4

4.1
19.2
5.7

108, 9
104.8
90.8
3.6
7.8
10.%

3.5

3.2

1.8

0.4

41
123
.l
16.4
83.3
§3.6
2.1
13.4
1.1
4.3
Lé
L8
0.4

1361

§5.1

101

§7.1

95.9
631

1.2
8.3

98.7

151.¢
83.0

85.4
.2

3.1

62.1

43.]

169.4
18.9

119.3
58.¢
30.8

9.1
48.1
.1

11.9
3.0
1.3

§7.3
%
19.3

7.9
40.2
4

126.4
5.8
30.8
I1.4

1.1
50.3
.8
1.6
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Abundance (millicone) of A. plaice at age,as

aroundfish surveys in NAFD Div.

ARE 11970 L1912 1973 194 1913

1919

180

1981

3N.

1982 1964

1985 1986

N

—

measured by Canadian é;?thx\

1981

1988 1989 1990

0.0 0.0 0.0

0.2 0.3 0.l
2.4 01 1.
54 18,6 9.8
6.0 10.0 242
5.4 1.9 4.2
5.1 6.0 3

6.2 8.6 34

59 80 a4
&1 L} A8
FIY I & N
1.y .1 14
L4 LB L1
1.1 1.4 1.2

L1 L LY.

0.5 0.6 0.8
0.4 0.y 0.4

i5.7

8.1

8.3
5.4

LY
40.5
3.3
13.8

0150 T W2

(AR

2.7

1.9

10.3

6.9 8.4 8.5
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Table 4 Abundance (millicns) of A, plaice at age,as measured by Canadian Spring
aroundfish surveys in NAFD Div.. 30, '

1973 1975 197% 1977 1978 1379 1980 1981 982 1984 1985 1966 1987 1988 198% 1990

AGE !
B B el et et R et R R
Lt 00 el 00 00 01 0.0 %4 0.1 0.0 (.0 0.0 01 0.0 0.0 0.0
LY o0l 64 03 -0 08 S 0T 0l 040l 03 6l 000 9.2
2 I 8 A O S O N U6 T Y T 2 P S U0 T 1 28 G /P N 0 A PO N O S U0 R | 8-
2T T I A T O 1% T TE R S S TR A S U S O B U G O B % B I
(N S % S TN O 0 4 TN O S 1 AN P 170 TR DA Y O T T 2 T T VA P T
S VT A V0 v L T /T O N 70 A - Y R S U A PO A T S O N A T TN
[T VYT & T8 1 S S P V'S N1 3% S TP S 0 . P U T X 0 A 9 A T LW
§ 1 1L LRT 4 198 16,00 3.0 486 908 26,3 245 17 1l4 188 1006 140 1.1
91 L6 MO0 195 BT 285 %0 97 2he 191 10 0.9 186 9.8 130 13.8
01 1 150 189 LT T 197 18 462 2001 b6 169 9.7 11 %1 &1 9.2
N Y T8 A 0T O A - S 7O T I T 1 R Y I A 0 T 0 I N N
|2 I O S LT B - T 0 T 0 A - R O S 0 0 T R O A A T 9
VI YO G T A O 0 Y R 5 0 T 1 T 0 T 10 S 16 1 - O O T
L T A Y e N A N S o A Y
) T O R N Y L O N R R e O N R N N N A N
10 Ly oes 21 04 04 08 L0 0% 0 L3 89 05 10 1LY 0 0.9
Lt e L6 0l 00 A3 b 07 0 0T 62 04 05 6 06 0
87 00 83 el el 01 02 40 0z 07 0 01 03 03 82 03
191 62 00 04 00 ol 0l o1 0t b6 0.0 0.0 61 0l 0.1 ¢80 0.l
B e D L L R R T L PR e —
P10 11907 19903 189.8 4.9 198.% 186.1 D186 1250 107.6 R0L.% TLNY LM4T 65T 85.0 104.0
13005 12907 199.7 189.8 849 196.4 1861 8.2 1209 0.6 105.9 TLY 1147 65.7 BS.0 1040
IO O17%.2 129.0 199.0 18%.¢ g4l I9T.Y LIRS 3R 1227 100.5 1059 TLY QL3 65.4 85,0 103.8
441 120.7 1269 196 1B7.5 B30 192.% 1831 1eh.8 1203 107.4 1058 7LD 1130 648 839 1033
311 1203 1927 L7707 76.8 183D 1727 B56.0 fib4 M0T.0 04.% 8.7 109.9 3.4 8L 9.0
41 102.0 1136 LB0.4 149.4 708 1650 1731 33N 112D 10400 99,9 5.5 1018 617 6.3 8%
& 5.3 10L6 158.4 1111 58.4 1453 1s4.4 HE.5 106.1 6.3 95,7 60.1 8B.6 359 653 1.6
8 §3.7 700 1281 2.7 419 1064 118.0 2629 305 0.6 BAL S08 L4 48 9.0 364

I
|
I
|
W S06 b6 BAT OS24 259 674 4% I 4l 560 f6.4 T84 BT 38T M 423
!
I
!

104 9.1 458 887 L0 1.7 3500 apd B0.% 4007 0.0 4%l 285 ML M.k 2hp 285
i1 LT e LY 9 17 Ly T 0.6 0.3 30l 188 1009 195 M5 193
i 19.7 2.4 289 125 &4 1LY BLS 114 118 Bhe 169 124 L4 B4 105 13T



Table 12 Abundance (millions) of A. plaice at age,ég measur ed
in NAFD Div.

AGE 1)

19713

around fish surveys

1975

197¢

1986

- 22 -

31NO.

1981 1987 1984

9.6

1985 1986 1987 1988 1989

0.1
0.1
11
11.2
1.1
4B
163.9

0.0 0.2
0y 1y
NI
6.8 130
17,5 8.5
5.6 4.2
120.7 t47.1

135, 1287 113.3 1522

142.2
93.5
41.%
.t
12.4

1.6
5.4

b

9401

1.9
4.4
1.2
12.4

11

5.3

1.6
0.6

fo91
.Y 5.3
5.1 1.8
18,8 18.4
11.8 10.8
&9 6.
39 4
L1l
L1 Lo

. \I\\\

by Canadian S;:?;E\‘\

103.1

5.3

142.9

1251.%
1257.9
1257.1
1251.2
12213
1144.1
1067.3
810.7
1.4
.
1936
1077

100.4

193.1
101.6
8.4

9.1
5.1

8.3 66.5
43.2 4317

m.1
15.7
69.4
47.8

93.9
5.3
3.3

0.3
4%.6
3.8



Table £¥ Mean bottom temperature by depth ranges in NAFO Div. 3L from sets in

. Spring groundfish surveys.
! } DIVISION }
| | i
| ! L !
! ! |
| | | ALL |
| | ) . | DEPT-|
| | DEPTH RANGE (fm) . | 85 |
| | + |
| | ] S1- | 101-} 151-} 201~} 301-|
i {31-50¢} 100 | 150 | 200 | 300 | 400 }0-400]
| i + + + + + + i
] {TEMP |TEMP |TEME |[TEMP |TEMP |TEMP |rsur !
! { + + + + +
| |{MEAN |MEAN |MEAR |MEAN |MEAHM |MEAN [usan |
| == ———— + + + + + + + i
| TEAR | | | | | | | |
| - -1 | | | | I | |
j1971 | 0.49(-0. 15{ 1.65] 3.69] o .| 0.91]
| + e + + + + |
{1972 {-0.304-1. 01| .37 - A . |=0.64]
|—— - — —————t +—— + + + + i
11973 1—-1.13|——1.381-0 5{ 3.28| N .1-0.28)
- e ——————— Hm———— + + + + + + |
{1974 |-0.791-1.221 0.14] 2.35] | .|-0.18)
{ - + + + + + + + |
11975 {-0.16]-0.65] 0.86] 2.49} -1 L] 044
j——— + + + + + + + ]
fi1976 | 0.53]-0.531 0.53] 1.72] - .1 0.46]
{- + + + + + + + i
{1977 §-0.261-0.65{ 0. | 2.47] - ] 0.27])
+ + + + + 4+ a
————— + + + + + i
11973 { 1.17] 0.46| 1.33] 1.60] . 4 0.95]
—_ + + + + + + + 4
41979 1 0.96{-0.08] 1.28] 2.83| . .{ o.s8j
—_ + + — + + - 4
- + + + + ]
g1980 q 0.38|-0 .57| 1.414 2.71] | -{ ©.50]
+ + + + + o
_— - + -— + + + +—- 1
§1981 | 0. 45| -0. 37| 1.17] 2.65] 3.35] .{ 0.82]
+ + 4 + 4
-_—— - T ¥ T + L |
j1982 1—0.08]-0.46] 1.12] 2.28] A . 0.38)
- - - + + + + + + + 4
41985 4-0.53]-1.46]| 0.07| 1.65] 2.83) 3.591-0.231
-—— + + + + + + +————-
41986 4-0.714-1.05] 0.39] 2.27} A .1—0.314
§ - - + -+ + -4 + + + |
41987 {-0.00){-0.48| 1.20{ 2.64| i - 0.29]
fomm——— + + $——— + + + |
gi9ss d-0.314-0.68| 0.74} 2.28} 9 . 0.41f
- - + + + + + + + =3
H1989 §-0.43]-0.84}| 0.19] 2.26] L | .4-0.44]
- + + +—————+ + + + |
§199¢ [} 20]-1.114 ©0.11] 1.90_1 L | .4-0.25]
§-- - + + + + + + ]
§ TOTAL §-0.97)-0.71 0.73] 2. 351 2.93] 3.469] 0.46]




Table &5 Mean bottom tempprdtur95 by depth ranges in NAFD Div.

- 24 -

the Spring nrnundflsh BUY VEYS.
] | DIVISION {
I | i
| ! 3N |
| ‘ | |
| . | | ALL |
| | . : | DERPT—|
| | DEPTH RANGE (fm) | B8 |
t i - + |
i |.LE. | | 51- | L01-{ 15i-{ |
| | 30 |31-50] 100 | 150 | 200 |[0-400]
| | + 4 + + 4 i
i |TEMP |TEMP {TEMP |TEMP |TEMP |TEMP |
I | + + + + + |
| |MEAN |[MEAR |MEAN |MEAN |MEAN [MEAN |
] + + + += + + {
|YEAR ] |- | | | | a
| { | [ I | |
|1971 | 1.671 0.62{-0.05{ 1.52f 4. 1o| 0.96]
| ————— + + + + |
{1972 | 0.680(-0. Bll 9.89 2.23] 1.001 0.78]
- + + + + + {
11973 |=0. 1a| -0. ss| -0, 41| 0.45] 1.71|-0.044
f=— ————————— + + + i
11974 | 1.so| 0.391—1.271 0.061 1.38{ 0.29]
{— - + -+ + + + + |
{1975 | 3.18{ 1.441-0.60{ 9.20] S| 1.48j
| - - ———+ + + + + + i
{1976 | 1.53] 0.80{ 5.06}-0.401 | 1.52]
{ - + + + + + + |
11977 { 1.73] 0.49]| 8.16] 1.40] 2.37] ©.97]
- - ——— + + + + $—————t {
{1978 | 2.56{ 1.45} 0,28} 1.55% 2.43] 1.48]
{ ——— + + + + + + }
{1979 { 1.89] 1.13] 3.19| 3.36] 4.18| 2.03]
! + + + + + + i
T 41984 { 2.00| 0.96]-0.17} 1.24] 2.57{ 1.09]
- ——— + + + + + + i
41981 { 2.961 1.49] 2.12] 3.78{ 5.03] 2.60]
{ - ———+ + * + 4 + 1
di9s2 { 1.43] 0.861 0.82] 0.70| 1.78] 1.03}
S + + + + + * |
q19¢84 { 2.614 1.26{-0.39] 2.80] 3.08{ t.61]
-— ———— + + + + k|
41985 { 0.64] 0.22|-1.06] 1.18] 1.32] 0.32}§
| - + + + + + + b
#1986 {1 0.784 0. 24| 1. 241 3. 2u5 2.55} 0.80] .
d ——— + - + 1
1987 {4 t.43) 1. 23] 2. 60] a. 431 3.34] 1.70)
4 —————t + + ——t -t + |
{1983 4 1.761 0.63] 1.63] 3.48) 3.37)] L.36]
4 —t—————t + + + + J
f1939 4 4.4671 0.86% 2.349 4.53) 4.28] 1.53
q + + + + + + 5
41990 § 4.24] ©.514-0.98(-0.20] 2.23| 0.54]
i - + + + + + + |
qTOTAL f 1.56] 0.76] 0.81{ 2.07] 2.98] 4.48]

_\l\

3N from sets in



-~ 25 -

Tabrle lp Mean bottom temperatures by depth ranges in NAFO Div. 30 from sets in
the Spring arcundfish surveys.

[ ——

| TEM® - |TEMP |TEMP

- + -+
+ +

| | ' DIVISIGH

| |-=- ‘

| | 30

| |-~

] | | ALL

i | : IDEPT-

i | DEPTH RARGE (fm) i oas
|- +

: | , 51~ | 101-{ 151-§

i [ |31-50] 100 | 150 | 200 [0-404

| +

|

|

|

| i
| i
| |
|MEAN |MEAN |MEAN |MEAN |MEAR
| |
| |
| {
i

|
i
|
~|
|
|
[
i
|
t
{
[
|
|
!
i
i
t
t
l
!
§

ME

venm T |

|I;;3 ___I—1 so: o.41: 1.82| 6.721 5 20: 1.75
{Isvs o ___T—_—_ ] o 31] 2.27{ 6.52] .I 1.88
IlQ?G--_ ) ___T-___ i 0,42; 6.03; atgai 8. 10| 3.1
:I;;;___ ) o _—_T_—-_.i 0.511 o.11i 2.ooi 3.401 a.?l|'
:I;;; _________ ) {:;Tgoi 0.93 4.08( a.1si 8.304 2. 951
:I;;;__ ) h _--T_'-—.T 1 71T 3.05; s.sIT'ETEZ.'ETZ;l
[ ———————— e F————— e o ———— N m———e Y |
11980 i L L.19] E.181 4.40] 3.63} 1.89|
\Tos1 T i 116] 3.15) 8.251 4.551 3.0ef
:1982 - ) i ___.i-o.09; u.qzi 5.01i 3.59{ 1.os=
:I;;Zd_ ) -—T---".} 1.40] 1.15] 5.13] 5.37? 2.33:
:I;;; _____ i ——_.i-o 15]-0;33] 7. 7s| 6. 57{ 0.111
:I;;;HH- -_T_—__.i—o.osi o.s:i 6. 361 5. 451 0.39;'
:I;;; ___________________________ T-"-WT;-;-I;T—x 561 ..97] 4.4o? I.Gsi
lises T T ) voead 7.aa) 50971 2774
:I;;; qqqqq ) ; .i | 9. 491 4.91] 4.23i o.si}
11990 _____ I __—.E—o.ss]-o.zz] 1‘62] 3.eu7—o.31:
l;;;;;d—“_ ) i~1.ooi 0.411 1.7ai 6.15] 5.37] 1.521




Tubloﬂ. Mean weight {kg) of American plaice per tow, by stratum, from R. V. surveys (fall} in Division 3L. Numbors in
parenthenss are the numbar of successful 30-minute tows in each stratum. The stratified mean weight per tow (kg/30 min.} and the
blomasn eatimates (t x 10 ') are given at the bottom of the table. .

1981 1982 1983 1984 1985 1986 1987 1988 1989 . 1950
ATC 323 ATC wr 7, WT 16, Wwr 37, ) ' N
Stratum 324, 325 333, 334 8, 9 17, 18 38, 39 AN 72 WT 65 WT 78 WT 87 wr 101

328 - - - 50.1(4) 99.5(8) 90.1(&} 15.5(4) - 153.0(7) 15.2¢(T) 9.4(5)

341 8.2(3) 18.2(4) 121.3(4) 110.8(5}  21.6{7} 16.7(7)y  262.4(9) 127.2(8) 113.1(8) 21.7(6)

142 109.7(3)  44.8(3)  19.5(4) 162.5(2) 84.7(3} 4.4(3}) 30.6(3) 19.2(3) . 26.3(3) 194.6(2)

343 50.9(4) - 483.2(3) 53.3(4) 932.5(3) 17.2(3) 15.7(3) 28.5(3) LA B3

344 227.3(4) 106.2(3) 70.7(6) 193.0(6) 93.8(9} 28.2(7) 46.3(4)  .23.6(7) 124.6(7) 15.4({6}

345 10.5(4) 17.4(6) 13.6(8) 48.4(7) 24.4(9) 12.5(4) 14.8(2) 24.1(T 21.0(7) 16.9(5)

346 13.0(3) 4.3(4) 10.8(5) 11.5({6}) 6.5({5)} 20.9{3) 4.3(4) B.7{5)} 11.5(4} - 17.5(3)

347 324.3(3) 235.9(4) 134.7(6)  216.5(6) 52.1(4} 30.7(4) 40.3(2) 191.5(5} 76.5(5) 93.2(2}

348 114.1(6) 126.8{5) 112.3(11) 201.4(11) 43.4{(14} 64.1(5) 46.7(9) 101.2{10) 45.3(9}  43.6(11}

349 20.1(7) 27.5(5) 113.1(9) B1.7(14)  21.3(10) 16.8(9) 45.8(10) 77.1(9) 15.4(10) 15.5(7)

350 B.3(6) 4.3(2) 72.1{(8) 128.9(12) 57.7(9) 11.5{11) 15.0(9} 56.4(10)  18.0{10) 47.4(8}

363 65.5(4)  34.3(3) 253.7(3) 54.9(8) 48.0(10)  44.3(T) 45.0(9) 37.0(10) - 29,8(9} 28.5(8})

364 254.2(9) 114.7¢i1) 95.2(11) 254.6(10) 114.4(18) B86.0{(5) 104.1(14) 87.5(14) 41.4(11) 108.0(12}

. 365 242.8(4) 284.0(4) 198.7¢(5) 67.9{4) 136.6{(8) 123.5(S) 98.2(6) 91.6({5)} 30.3(4) 56.3(4)

366 318.3(3) 19.3(6) 50.8(4) 39.7{11) 62.4(9)  205.5(4) 10.1(7) 67.8{7} 27.8(7) 140.4(6)

368 0.0(2) 1.5(2) - 0.0(2) 1.4(2) %.9(2) 2.8(2) 0.4{2) 5.3(2) 0.6{2})

369 218.5(2)  27.9(4) 129.4(6) 76.4(7) 67.3{6) 19.4(3) 35.5(4) 121.1(5} 44.3(5) 157.1(4)

370 121.0(4) B88.2(6) 121.0(6) 145.8(7) 34.3(9)  145.3(2) €1.4(6) 23.6{7} 18.5(6} 28.1(5})

7l 149.9(4) 97.3(5) 180.4{5) 110.7(7) 136.9(7) 26.3(3) 61.4(5) 53.6(6) 12.6(4) 40.3(5) °

372 20.3(5) 79.9(7) 102.5{4) 74.0(13)  68.3(17) 37.5{9) 58.4(13) 43.0{13) 13.8(12) 53.0(10)}

184 63.2(3) 176.9(4) 105.0{3) 210.8(6) 92.6(8) 100.0(5) 111.8(6) 48.91(6) 36.8(5) 113.4(4}

385 78.5(8) 128.4(8) 107.1(5) 96.5(12) 30.0(12) B6.1(8) 127.9(9) 61.7(13} 10.4(11) 30.6(7}

186 121.8¢(3) 123.0(4), - 99.0(8) 123.6(5) 31.4(4) 41.3(4)  209.5(5)} 41.8(5} 36.1(4)

387 2.3{2) 0.3(3) - 6.7¢{3) 0.7(4) 0.9(2) 0.7(¥) 4.0(4) 0.5(3) 0.4(3)

188 - 0.0(3) - 0.0{2) 14.0(2) - 2.0(2) 10.0(2} 2.5(2} 2.0(2)

389 - 25.1(4} - 103.1(6)  183.0(5) 3.9(4) 82.0{4) 49.6{4) 93.3(4}) 21.7(3)

190 38.5(3) 87.8{4} 72.7(3)} 89.5(3) 97.2(7) 26.8(6) 42.0(8) 18.61(8) 7.7(7) 17.5(6)

191 - 37.0(2) 25.0(2) 233.8(2) 105.8(2) 37.3(2) 24.5(2) 27.5{2) 1%5.5(2} 7.6(2)

, 392 - 5.1{2} 4.7(2} 10.5(2} 6.8(2) 0.9(2) 11.042) '9.042) | 8.0{2) 13.3(2)
. 728 - - - 3.3(2} 4.5(2) 0.0(2) - - - 3.2(2)

730 - - - 0.0(2}) 0.0{2} - - - - -

731 - - - . 0.0(2) 1.042) =~ - - - 0.1(2)

732 - - - 0.0{2) 0.0{2) - - - - 0.0(2)

733 - - - © 0.0(4}) 0.7(3) - - : - : - . 0.3{2)

734 - - - 0.0(3}) 0.0(2) - - - - 0.0(2)

735 - 2.3(2) - ) 0.0(3}) 0.2(2) 20.6(2) - - - -

736 - - 0.0{2}) - 6.8(2) 2.1(2) - - - 6.4(2)
Mean {#sets) 108.2{99) 78.6({120) 110.8(%25) 108.4(208) 75.7(231} 52.7(141) 61.1(165) 68.6(189) 33.7{174) 47.1(161) ‘
Biomass (Total} 273.3 206.4 268.0 313.8 220.2 146.7 168.7 189.5 . 92.9 135.3

f

Biomass - - 290.2 313.8 219.9 146.8 168.7 189.5 91_.9 135.7
{multiplicative model) i
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TABLE 2. JAKUARY 1 PCPULATION NUMBERS AND FISHING MORTALITY FROM ADAPT USING RV AGES b-14 AND

____________________________________________________________________________________

..........................................................................................................

> . w3 s OO g O om

I

..
P
{

C/E AGES §-14 FOR AMERICAN PLAICE IN DIVISIONS 3LKO.

253830 7907
229866 230604
192401 135363
124027 1508¢1
15158 93009
43701 53TY
1815 286%
i 157132

AR L1
B B3
e oun
1113 131

184 [t
§9i 18

1924514 1065551

1915 1976 1977

0.003 0,003 0.003
0.0%5 0,018 0.033
0.042 9.054 0.953
0.082 G153 0.0%4
0.146 0,220 0.152
0.223 0,256 0,225
0.284 G380 0.782
0.362 (450 0,38
2,487 0,415 904
3ET 0,652 8.3
§.696 0,419 0,687
0.87% 4,675 0.630
7.188 0,476 0,483
0,453 {,47¢ (.384

HMIS 218044
220838 190271
199537 180455
IR 148607
06101 10113
B1130 74598
275 39984
1912 20600

g2t M
5297 45
21 2986
gy 9%
ME
KX

1036794 399411

1972 1979 1980 1981 1987 1083 1984 1985 1986

200426
177273
AN
133424
113244
16136
517
2720
10598
4208
12
13
19

§43542

0.008 ¢.007-G.002 0.0
0.028 0.042 0.02¢ 0.0
0.052 6.104 0.019 0.0

0,083 6.16% 0,137 0.

0141 0,158 0478 0,
0,230 0.200 2225 0.2
0,321 0.223 9.280 0.3
456 0,193 0330 0.5

0580 0,211 0,233
0.777 6,202 0.230 1

DOBT 0.247 023 1.3
1,362 6.172 0.308 1.2
1,000 0,444 0,738 00
0,552 0.200 0.314 0.6

POPULATION NUMBERS (006§}

193302
162051
13912
111989
47188
19164
61050
3176
16005
1031
0
103
%
102

894576

194

1175202
158082
13078
105331
8308
56302
11995
31590
18691
121
4380
1106
964
b4

813064

1982

188143
145204
128825
104954
81928
58583
44355
30263

15120

T4
1908
ekl
s

FISHING KORTALLTY

0 9.000
04 9,002
15 0,016
0.05?
15 0.129
it 0.217
40 0.500
3018
0,869
0.988
d 1.8
9% 1418
7 0.898
1081

0.00:
g.001
9.029
0.064
0.120
138
.29
0,474
6.510
010
g.902
1.8
t,422
g.540

1.080
0.903
0014
004
0.08¢
0.205
0.423
0.5%
0.592
0.723
0313
0899
1621
0.541

1983

178120
152080
112594

103814 .

§1619
58980
36350
pe0t8
11661
5194
2261
568
186
128

1925

1847

1988

1989

1980

182648
145724
123624
94338
19832
56273
1313
22078
11225
541
2009
153
128

i

103226
149496
113953
99841
14241
BE0S
39520
22163
9963
401
L146
658
M

4

119968
15793
121684
95251
76630
51101
3493
18211
9793
(g
1985
539
188

HAH
143357
120521
88265
86647
50640
2588
15N
§340
2631
1250
44

3

183178
19002
112600
9716
52408
40209
25500
12661
542
2407
%0
38

5

¥

120982
18N
44523
88343
68513
41436
23578
12438
5719
21
424
209

2

1

oy
1549
472
61045
83340
1264
2121
11698
§134
2847

T

20
3
L

THT00 T68I8 TTSH4T 781824 672864

RUTTEE

988 1989 1990

0021 0.017 1,
0.010 0.039 0.
0.120 0.3 1,
0150 0,47 0
0.214 70,308 0.
0.387 0486 O,
0599 0.563 0.
0.909 0.676 Q.
1012 0,768 G
1068 0,790 0.
1,550 1,098 1.

RIS

2,966 2.473 1.

e

021 0.124 0.041
036 €.109 D.102
D48 0,143 0096
032 0,129 0,019
198 0.260 0.163

330,085 6,049

511 0.501 0,363
7t 0.579 9.41¢
636 0.498 0,39
57 0,482 0.452
MT1,070 3418

284 1,417 0415
301 0,833 0.415
G610 0.54% 0.415

§20491 583150 8071872
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TABLE 30. PARAMETER ESTIMATES FROM ADAPT USING RV AGES 6-14 AND C/E AGES 9-14

FOR AMERICAN PLAICE IN DIVISIQONS 3LNO.

APPROXIMATE STATISTICS ASSUMING LINEARITY NEAR SOLUTION

ORTHOGONALITY QFFSET......... 0.030506

MEAN SQUARE RESIDUALS ....... 0.168974
AGE PARAMETER ESTIMATE STD. ERR. T-STATISTIC
6  ABUNDANCE 8.78130E4 3.58119E4 2.45208E0
7 ABUNDANCE 9.07080E4 2.78766E4 3.25391E0
8  ABUNDANCE 6.72453E4 1.76658E4 3.80653E0
9  ABUNDANCE 6.36275E4 1.26023E4 - 5.04888E0
10 ABUNDANCE 4,.35151E4 7.B5148E3 5.54227E0
11 ABUNDANCE 2.33059E4 4.11543E3 5.66305E0
12 ABUNDANCE 1.17990E4 - 2.02326E3 5.83168E0
13 ABUNDANCE 5.78097TE3 1.08876E3 5.30967E0
14 ABUNDANCE 2,87278E3 5.32321k2 5.39671E0
6 RV SLOPE 4.61781E74 5.29592E756 8.T1975E0
7 RV SLOPE 9.88966E74 1.09963E74 8.99363ED
8. RV GSLOPE 1.65813E73 . 1.81363E74 9.14260E0
9 RV GSLOPE 1.95952E73 2.12037t7°4 9.24138E0
10 RV SLOPE 2.06192E73 2.22389E74 9.27170EC
‘11 RV SLOPE 1.74634E73 1.88334E7°4 9.27257E0
12 RV SLOPE 2.05677E73 2.22256E74 9.25407E0
13 RV SLOPE 2.17373E73 2.35240E74 2.24047E0
14 RV SLOPE - 2,43737E73 2.63003E74 9.26746E0
9 C/E SLOPE 1.82786E73 1.91533E74 9.54329E0
10 C/E SLOPE 3.10560E73 3.24526E74 9.56965E0
11 C/E SLOPE 4.83837TE"3 . 4.84952E74 9.56461E0
12 C/E SLOPE 6.04486E73 6.33681E74 9.53928E0
13 C/E SLOPE 6.56001E73 6.88541E74 9.52741E0Q
14  C/E SLOPE 7.43374E73 7.77T836E74 9.55621E0

QOO0 OCOQQOOoOODOOOOoOOCOQOOO0C O
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TABLE 31. RESIDUALS FROM ADAPT USING RV AGES 6-14 AND C/E AGES 9;14

FOR AMERICAN PLAICE IN DIVISIONS 3LNO.

LOG RESIDUALS FOR RV SURVEY INDEX

I 1975 1976 1977 1978 1979 1880 1981 1932 1984 1985 1986

UM OF RV RESIDUALS : 0.0005533836 MEAN RESIDUAL : 0.0000040891

]
10
11
12
13
14

*

LOG RESIDUALS FOR COMMERCIAL C/E INDE

x

+
| "0.73 T0.69 0.36 0.59 0.41 0.37 0.21 0,33 0

| .67 70.550.14 0.2% 0.26 0.35 0,28 0.37 0.17 0.03 0.13
! 0.46 T0.2% 0.17 0.02 0.19 0.52 0.68 ©.04 0,04 0.17 0.18
! 70.06 0.13 0.05 ©0.11 0.03 0.29 ©.78 0.49 0.02 0.28 0.31
| 0.3¢ 0.66 0.53 0.02 0.16 0.03 0.40 0.62 0.10 0.32 0.46
| 0.52 1.02 0.61 ©0.t7 0,07 ©0.12 0.15 0.60 0.26 0,14 0.55
! 0.43 1.02 0.78 0.01 "0.14 0.25 0.24 0.17 0.19 0.29 '0.28
| 0.30 0.7 0.56 0.09 0,37 0.31. 0.50 0.18 0.30 0.22 0.04
| 0.26 0.39 0.07 0.24 ©.12 0.5 ©.75 0.16 0,16 ©0.03 0.26

i 1975 1976 1977 1878 1979 1980 1981 1882 1983 1984 1985

SUM OF C/E RESIDUALS : 0.0003362523 MEAN RESIDUAL : 0.0000035026

+
! .21 0.00 0.17 T0.32 .08 0.17 ©0.28 ©0.18 90.10 '0.39
! 0,31 To.22 T0.30 0.35 0.37 0.1z "0.20 0.07 "0.16 ©0.02
| 70.47 T0.34 0.59 0.41 T0.66 0.28 ©.10 0.28 0.10 0.32
| ©.48 0.45 70.51 0.3% T1.07 ©0.37 0.11 0.46 0.32 0.42
| T0.23 T0.62 ©0.50 ©0.14 1,06 0.56 0.35 0.54 0.44 0.50
| .03 0.26 ©.65 0.06 "1.21 0.75 0.60 0.56 0.8% 0.43 7

co oo o oo oo

21 0.33 0.32
32 '0.18 0.20
i8 0.10 0.18
14 0.03 ©.27
35 0.36 0.58
49 T0.22 D.43
20 0.10 T0.z28
16 0.00 "0.10 "
0.50 0.04

986 1987 19488

.44 0.21 0.34
.22 0.14 0.45

0.11 0.10
“0.08 0.04
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TABLE 32. PARAMETER CORRELATION MATRIX FROM ADAPT USING RV AGES_6414 AND C/E
AGES 9-14 FOR AMERICAN PLAICE IN DIVISIONS 3LNO. . o

I 1 2 3 4 5 6 7 8 9 10 11 12

e e e e e e e e T e e e e e e e
11 1.00 0.05 0.04- 0.03 0.03 ©.02 0.0t 0.00 0.00 70.27 "0.02 "0.01
2t 0,85 1,00 0.06 0.05 0.04 ©0.02 0.02 0.0% 0.00 "0.20 "0.21 70.02
31 0.04 0.06 1.00 0.06 0.04 0.03 0.02 0.01 0.01 "0.16 "0.17 70.18
4 | 0.03 0.05 0.06 1.00 0.06 0.04 0.03 0.01 0.0 "0.12 70.13 70.13
51 0.03 0.04 0.04 0.06 1.00 06.05 0.04 0.02 0.01 "0.09 70.10 70.10
6 + 0,02 0.02 0.03 0.04 0.05 1.00 0.05 0.03 0.02 "0.07 “0.07 "0.07
7 1 0.01 0.02 0.02 ¢.03 0.04 0.05 1.00 0.01 0.03 70.05 70.05 "0.04
8 { 0.00 0.01 0.01 0.01 0.02 0.03 ¢.01 1.00 0.05 "0.01 70.03 70.03
gt 0,00 0,00 0.01 06.01 0.01 0.02 0.03 0.05 1.00 ~0.02 "0.01 "0.02
10 | 70,27 "0.20 "0.16 ~G.12 "0.09 T0.07 "0.05 "0.01 T0.02 1.00 0.09 0.05
tt 1 70.02 “0.2v "0.17 "0.t3 "0.10 "0.07 T0.05 "0.03 "0.0Y 0.09 1.00 0.06
12 1 "0.01 "0.02 70.18 70,13 70.10 "0.07 "0.04 "0.03 "0.02 0.05 0.06 1.00
13 + 70.01 “0.01 0,02 "0.14 "0.11 "0.08 T0.05 T0.03 T0.02 0.03 0.03 0.03
14 | "0.01 "0.01 .70.01 70.01 "0.13 "0.10 70.07 70.04 70.03 0.02 0.02 0.902
15 + 70.00 “0.01 "0.01 "0.01 "0.01 "0.14 "0.10 “0,.06 "0.04 o0.01 0,01 0.02
16 | ~0.00 "0.00 "0.00 "0.01 "0.0% "0.01 "0.15 "0.10 "0.06 0.01 O0.01 0.01
17 1 70.00 0,00 "0.00 "0.00 "0.0%1 70.01 T0.04 TO.16 "0.11 0.01 0.0% 0.01
18 | 70.00 "0.00 "0.00 "0.00 "0.0%t "0.01 "0.07 "0.04 "0.16 0.01 0.01 0.0
19 + 70.01 "0.01 "0.02 "0.14°70.11 "0.08 70.06 "0.03 70.02 0.03 0.03 0.03
20 | "0.01 T0.01 T0.01 T0.01.70.13 "0.10 T0.07 "0.04 "0.03 0.02 0.02 0.02
21 1 70.00 T0.01 79.01 0,01 "0.01 "0.14 T0.10 "0.06 "0.04 0.01 0.02 0.02
22 1 "0.00 "0.00 "0.00 0,01 70.01 Q.01 T0.16 "0.11 T0.07 0.01 0.01 0.01
23 | "0.00 "0.,00 70.00 T0.00 "0.01 T0.0% T0.04 70.17 “0.11. 0.01 0.01 0.01
24 1 T0.00 70.00 "0.00 "0.G0 "G.01 T0.01 T0.07 T0.05 "0.17 0.01 0.01 0.01
| 13 14 15 16 17 18 19 20 21 22 23 24
e e e e ————————— e e —————
11 70.01 70.01 0.00 "0.00 "0.00 "0.00 0,01 70,01 "0.00 "0.00 "0.00 "C.00
2 1 70.01 70.01 "0.01 "0.00 "0.00 "0.00 "0.01 "C.01 ~0.01 "0.00 "0.00 70.00
3 1 70.02 "0.01 T0.01 T0.00 T0.00 "C.00 "0.02 "0.01 T0.01 "0.00 T0.00 T0.00
4 1 70.14 "0.01 "0.01 "0.0% "0.00 "0.00 "0.14 70.01 "0.01 "0.01 "0.00 "0.00
5 1 "0.11 70.13 70.41 "0.0t "0.01 "0.01 "0.11 "0.13 70.01 "0.01 "0.01 70.01
6 1 "0.08 "0.10 0.14 "0.01 "0.01 "0.01 "0.08 "0.10 "0.14 "0.0% "0.01 "0.01
7 1 "0.05 T0.07 T0.10 T0.15 70.04 T0.07 "0.06 "0.07 T0.10 "0.16 "0.04 0.07
8 1 "0.03 "0.04 "0.06 "0.10 "0.16 "0.04 "0.03 "0.04 "0.06 “0.11 70.17 70.05
9 | ~0.¢2 "0.03 "0.04 70.06 "0.11 "0.16 70.02 70.03 70.04 70.07 "0.11 "0.17
101 0.03 0.02 0.01 0.01 0.0t 0.01 0.03 0.02 0.01 0.01 0.01 0.01
13 1 0.63 0.02 0.1 0.01 0.01 0.0v 0.03 0.02 0.02 0.01 0.01 0.01
12+ 0.03 0.02 0.02 ¢.0 0.01 0.01 0.03 0.02 0.02 0.01 0.0t 0.01
13 1 1.0 0.03 o0.02 0.01 0.01 0.01 0.04 0.03 0.02 0.01 0.01 0.01
i4 1 0.3 1.00 0.02 0.02 0.01 0.01 0.03 0.03 o0.02 0,02 0.01 0.01
i5 + 0.02 0.062 1.00 0.62 0.02 0.0v 0.02 0.02 0.03 0.02 0.02 0.02
i6 | 0.01 0.02 0.0z 1.00 0.03 0.02 0.01 0.02 0.02 0.04 0.03 0.02
i7 + 0.0t 0.01 0.02 0.03 1.00 0.03 0.91t 0.0t 0.02 0.03 0.04 0.03
i8¢ 1 0.¢01 o0.01 0.01 0.02 0.03 1.00 0.01 0.0t 0.02 0.02 0.03 0.03
19+ 0.04 0.03 0.02 0.01 0.0 0.07 1.00 0.03 0.02 0.01 0.0 0.0t
201 0.03 0.03 0.02 0.02 0.01 0,01 0.03 1.00 0.02 0.062 0.01 0.01
21 1 0.02 0.02 0.03 0.0z -0.02 0.02 0.02 0.02 1.00 0.03 0.02 0.02
22 | 0,01 0.02 0.02 0.04 0,03 0.02 0.01 0©0.02 0.03 1.00 0.03 0.03
23 1 0.01 ©.01 0.02 0.03 0.04 0.03 0.0t 0.0 0.02 0.03 1,00 0.03
24 1 0.0t 0.0t 0.02 0.02 0.03 0.03 0.0t 0.01 0.02 0.03 0.03 1.00
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