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ABSTRACT

The database for this stock is not sufficient to permit an
analytical assessment. Catches in 1991 and 1992 were lower than at
any other time in the last 30 years. Research vessel surveys
indicate that the stock size is currently less than 10% of the
stock size in the early to mid 1980's. Total biomass and spawning
stock biomass are estimated to be well below any values observed
previously. Given the relatively low nominal catches from this
stock, it is unlikely that fishing mortality alone can explain the
large decline in abundance. The prospects for stock rebuilding in
the short to mid term are poor.

RESUME

On ne dispose pas de suffisamment de donnees sur le stock de
plie canadienne de la sous-zone 2 et de la division 3K de 1'OPANO
pour proceder a une evaluation analytique. Les prises de 1991 et de
1992 ont atteint leur niveau le plus bas des trente dernieres
annees. Les releves de recherche indiquent que le stock actuel
represente moins de 10 p. 100 de celui de la premiere moitie de la
decennie 80. On estime que la biomasse totale et la biomasse du
stock de reproducteurs sont bien inferieures aux valeurs observees
anterieurement. Compte tenu des prises nominales relativement
basses dans ce stock, it est peu vraisemblable que la chute
importante de l'abondance soit imputable uniquement a la mortalite
due a la peche. Les chances de reconstitution du stock a court et
moyen termes sont minces.



3

Introduction

TAC regulation and assessment history

The first TAC for this stock was introduced in 1974, at a
level of 10,000 tons. Following adjustments to this level in the
late 1970's, 10,000 t was reinstated as the TAC in 1982 and kept
until 1993, when it was reduced to 5,000 t (Table 1). Assessments
in the early 1980's attempted VPA's on this stock (Pitt and Brodie,
1981) , but were generally unsuccessful and have not been used since
that -time. Research vessel survey data have formed the basis for
evaluation of stock status in recent years. Prior to 1993, the
groundfish subcommittee of CAFSAC last reviewed this stock in 1988
(Brodie, 1988), although it was reviewed by DFO scientists in the
Nfld. region (with a draft report to CAFSAC steering committee) in
1990.

Catch trends

Catches increased steadily throughout the 1960's, peaking at
12,686 t in 1970 (Table 1, Fig. 1) . After the declaration of the
200 mile limit in 1977, foreign catches were greatly reduced, with
the total catch from the stock exceeding 2,000 tons on only 2
occasions after 1981. Catches in the last 2 years are the lowest in
the time series, with 1992 being due in part to the moratorium on
the northern cod fishery. In recent years, most of the catch has
come from Div. 3K, with the exception of 1989 and 1990 when a
directed fishery occurred in the fall in Div. 2J (Tables 2 & 3).
In most years, the inshore catch ranged between 500 and 2, 000 tons,
while the offshore catch has fluctuated more widely.

Catch /effort

CPUE data are available from Canadian offshore otter trawlers
for the period 1976-92 (Table 4) . However, in only 2 of the past 11
years has the main species plaice catch exceeded 500 t, and in many
years it was negligible. Therefore these data cannot be used as
index of abundance for this stock.

Catch at age and mean weights at age

Catch at age data for this stock are available for the period
1984-90, based on samples from the Canadian fisheries (Table 5).
For many years prior to 1984, and for 1991 and 1992, sampling data
are either non-existent or inadequate to calculate catch at age. In
most years, ages 9-12 comprise the bulk of the commercial fishery,
and there was a declining trend in the catch of older individuals
up to 1990. As well, the mean weights at age increased at all ages
in both 1989 and 1990.

Research vessel survey data

Tables 6-9 contain the results of stratified random surveys in



4

Div. 2G, 2H, 2J, and 3K respectively. The biomass in Div. 2G was
relatively low in all surveys, although coverage was poor in most
years except 1987 and 1988. Nonetheless, a decline in biomass is
evident from the late 1970's to the present. In Div. 2H, the
biomass also declined substantially over this period (Table 7).

In Div. 2J, where survey coverage has been virtually complete
since 1981, the biomass index has declined drastically from
estimates of about 90,000 tons in 1982-83 to only 6,500 and 2,400
tons in 1991 and 1992 respectively (Table 10, Fig. 2). Div. 3K
shows a similar pattern, with the biomass declining from the 25,000
to 40,000 ton range in the early-mid 1980's to less than 6500 t in
the-2 most recent surveys (Table 11, Fig.2).

These reductions in stock size can also be readily seen from
the expanding symbol (ACON) plots of plaice distribution from the
surveys in 2J and 3K (Figs. 3-10) . Shifts in the depth distribution
of the biomass to deeper water occurred during 1986-89 in both
Divisions (Tables 10-11), followed by rapid declines to very low
levels. Similar decreases in abundance have also been observed for
the other stocks of A.plaice in Nfld. waters (Figs 11,12).

Tables 12 and 13 show the mean numbers per tow from the
surveys in Div 2J and 3K respectively. Of interest here is the
gradual reduction in the numbers of older fish caught in the
surveys, consistent with the commercial fishery data. These series
are characterized by relatively high Z-values beyond age 9 or 10 in
most years but the values in the last 2 years, particularly in Div.
2J, are far in excess of the earlier values.

Discussion

It is clear from the RV survey data that this stock had
declined to an extremely low level by the end of 1992. Catches in
the commercial fishery, even before the moratorium on northern cod
in 1992, had been decreasing and the catch in 1991 of 500 t was the
lowest in about 30 years. Given the stock size estimated from
surveys in the early to mid 1980's, and the relatively low catches
in the commercial fishery since then, it is highly unlikely that
fishing mortality can explain the massive declines in stock size
which have occurred. Other possible explanations such as
misreporting of catches or migration of fish are not plausible,
given the nature of the fishery and the biology of the species. One
possible explanation is increased natural mortality since the mid
1980's, corresponding with periods of extreme oceanographic
conditions in the 2J3K area. However, there are no known mechanisms
to relate such an increase in natural mortality with these
conditions, either directly or indirectly.

Prognosis

Given the current stock size estimates from surveys, there can
be no optimism in the short or medium term. Even with very low
catches, the stock size continued its sharp decline from 1991 to
1992. The prospects for rebuilding in the longer term are unknown,
as little is known about stock-recruitment relationships, and both
the total stock size and spawning stock biomass are now far below
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anything seen in the 15 year time series of RV survey estimates.
There will likely be a much-reduced fishery, if any at all, on this
stock for the next several years.
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Table 1. Nominal catches (1963-92) and TACs (1974-93) of American plaice, NAFO Subarea 2
plus Division 3K. All values in metric tons.

Canada
Year 	 Inshore Offshore' Total 	 Poland 	 USSR 	 Other 	 Total 	 TAC

1963 116 - 116 675 627 3 1,421
1964 95 - 95 1,678 1,268 27 3,068
1965 224 - 224 3,195 2,155 14 5,588
1966 228 - 228 1,860 765 96 2,949
1967 395 - 395 1,134 1,701 361 3,591
1968 1,023 - 1,023 1,889 2,911 128 5,951
1969 1,689 - 1,689 867 4,129 217 6,902
1970 3,751 - 3,751 378 8,160 397 12,686
1971 2,486 - 2,486 233 2,597 32 5,348
1972 1,188 9 1,197 849 6,760 315 9,121
1973 1,368 16 1,384 225 3,011 520 5,140
1974 462 106 568 91 4,643 318 5,620 10,000
1975 813 46 859 95 4,449 344 5,747 8,000
1976 1,741 736 2,477 118 3,373 139 6,107 8,000
1977 1,925 4,691 6,616 27 698 184 7,525 8,000
1978 1,723 1,452 3,175 138 123 86 3,522 6,000
1979 1,792 1,058 2,850 31 39 45 2,965 6,000
1980 1,140 3,746 4,886 39 26 89 5,040 6,000
1981 1,069 6,332 7,401 58 56 30 7,545 6,000
1982 576 1,265 1,841 13 8 38 1,900 10,000
1983 445 863 1,308 266 11 48 1,633 10,000
1984 559 502 1,061 81 6 27 1,175 10,000
1985 558 160 718 14 7 14 753 10,000
1986 1,007 1,903 2,910 1 39 68 3,018 10,000
1987 737 165 902 38 111 12 1,063 10,000
1988 630 252 882 41 21 9 953 10,000
1989 861 3,291 4,152 84 8 4 4,248 10,000
19901 573 1,223 1,796 - 29 - 1,825 10,000
1991 1 214 280 494 - 14 2 510 10,000
1992b 83 21 104 - - - 104 10,000
1993 5,000

'Includes some catches by inshore otter trawlers in some years.
'Provisional.
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Table 2. Nominal catch by Division, American plaice in Subarea 2 plus Division 3K,
1963-92.

2G 	 2H 	 2J 	 3K 	 Unknown 	 Total

1963 0 0 238 1,183 1,421
1964 0 21 1,193 1,854 3,068
1965 1 694 2,657 2,236 5,588
1966 2 102 575 2,270 2,949
1967 1 440 1,267 1,883 3,591
1968 0 32 938 4,981 5,951
1969 1 160 2,268 4,473 6,902
1970 11 103 2,128 10,444 12,686
1971 746 58 925 3,619 5,348
1972 1 196 4,818 4,106 9,121
1973 0 26 1,788 3,326 5,140
1974 0 11 938 4,671 5,620
1975 73 0 1,101 4,573 5,747
1976 24 43 645 5,395 6,107
1977 0 0 224 7,301 7,525
1978 1 49 145 3,327 3,522
1979 0 11 221 2,733 2,965
1980 0 36 142 4,862 5,040
1981 0 38 96 7,411 7,545
1982 0 108 204 1,588 1,900
1983 0 124 168 1,341 1,633
1984 0 54 92 1,029 1,175
1985 0 11 34 708 753
1986 0 4 100 2,914 3,018
1987 0 1 239 823 1,063
1988 0 50 106 797 953
1989 0 9 3,225 1,014 4,248
1990$ 1 1 995 828 1,825
1991' 0 13 69 428 510
1992' 0 2 5 97 104

°Provisional.
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Table 4. Catch and effort, Can(N) offshore trawlers, American plaice, Subarea 2 plus
Division 3K, 1976-92.

Year
Total catch (t)

from stock

Main species
OT catch

(t)

Main species
OT CPUE

(t/hr)

1976 6,107 701 0.395
1977 7,525 3,628 0.402
1978 3,522 652 0.375
1979 2,965 315 0.467
1980 5,040 2,151 0.525
1981 7,545 4,998 0.970
1982 1,900 500 0.505
1983 1,633 310 0.480
1984 1,175 21 -

1985 753 13 -

1986 3,018 947 0.818
1987 1,063 5 -

1988 953 1 -

1989 4,248 1,457 0.714
1990 8 1,825 196 -

1991a 510 43 -

1992 a 104 9 -

°Provisional.

Table 5 . Catch at age and mean weights at age from the commercial fishery.

1 1984 1985 1986 1987 1986 1989.1990

7 	 1 7 4 1 1 1 9 54

8 	 1 126 17 28 1 18 127 279

9 	 I 249 123 276 134 149 1067 553

10 	 I 341 253 1179 512 441 1629 762

11 	 I 289 305 1337 552 470 1858 709

12 	 I 205 221 854 287 321 1172 421

13 	 I 188 118 449 134 122 372 60

14 	 I 163 47 200 61 48 103 11

15 	 I 72 16 61 22 18 7 3

16 	 I 24 2 26 4 5 4 0

17 	 1 14 0 2 0 1 0 0

181 2 1 3 0 0 0 0

1 1984 1965 1986 19887 1988 1989 1990

7 	 I 0.216 0.291 0.241 0.116 0.205 0.230 0.264

8 	 I 0.307 0.344 0.313 0.193 0.248 0.292 0.349

9 	 I 0.397 0.414 0.356 0.294 0.302 0.378 0.435

10 	 I 0.493 0.491 0.443 0.407 0.393 0.512 0.569

11 	 I 0.651 0.611 0.601 0.570 0.564 0.680 0.729

12 	 I 0.779 0.793 0.816 0.778 0.756 0.881 0.961

13 	 I 0.905 1.070 1.088 1.000 0.960 1.163 1.341

14 	 I 1.224 1.384 1.420 1.226 1.244 1.530 1.729

15 	 I 1.618 1.705 1.776 1.622 1.574 1.739 1.973

16 	 I 1.969 1.997 2.142 1.934 1.977 2.617 0.000

17 	 I 2.114 0.000 2.617 0.000 1.707 0.000 0.000

18 	 I 2.100 2.617 3.343 0.000 1.671 0.000 0.000
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Table 6. Biomass (t) of A. plaice, by stratum, from r.v. surveys in Div. 2G.

Year-trip
Depth 	 GA 13 GA 24 GA 57 GA 143 GA 156 AN 161

Stratum 	 (m) 	 1978 	 1979 	 1981 	 1987 	 1988 	 1991

901 201-300 459 318 310 223 220 25
902 301-400 - - - 0 0 -

903 401-500 - 1 0 0 0 0
904 501-750 - - 0 0 0 -

905 751-1000 - - - - 0 -

906 1001-1250 - - - 0 0 -

907 1251-1500 - - - - - -

908 201-300 100 33 0 12 8 4
909 < 200 1563 272 1184 - - 12
910 < 200 887 174 303 - - 0
911 201-300 142 38 104 42 0 65
912 301-400 - - - 0 0 -

913 401-500 - - - 0 0 -

914 501-750 - - - 0 0 -

915 751-1000 - - - - 0 -

916 1001-1250 - - - - 0 -

917 1251-1500 - - - - - -

918 1251-1500 - - - - - -

919 1001-1250 - - - - 0 -

920 751-1000 - - - 0 0 -

921 501-750 - 0 - 0 0 -

922 401-500 0 - 0 - - -

923 301-400 0 - 3 0 0 -

924 201-300 52 103 71 11 32 -

925 < 200 645 200 158 - - -

926 201-300 - - - - 10 -

927 301-400 - - - 0 0 -

928 401-500 - - - 0 0 -

929 501-750 - 0 16 0 0 -

Total biomass 	 3848 	 1140 	 2148 	 288 	 270 	 107
# sets 	 53 	 59 	 52 	 54 	 60 	 27
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Table 7. Biomass (t) of A. plaice, by stratum, from r.v. surveys in Div. 2H.

Year-Trip
Depth 	 GA 13 GA 24 GA 57 WT 52 GA 143 GA 156 AN 161

Stratum 	 (m) 	 1978 	 1979 	 1981 	 1986 	 1987 	 1988 	 1991

930 < 200 2908 7614 9969 5324 672 900 39
931 201-300 577 1919 86 21 289 245 3
932 301-400 - - - - 1 0 2
933 401-500 - - - - - 0 0.3
934 501-750 - 0 - 0 0 0 -
935 751-1000 - - - - 0 0 -
936 1001-1250 - - - - 0 0 -
937 1251-1500 - - - - - - -
938 1251-1500 - - - - - - -
939 1001-1250 - - - - 0 0 -
940 751-1000 - - - - 0 0 -
941 501-750 - - - 0 0 0 -
942 401-500 - 0 0 0 0 2 3
943 201-300 235 2099 286 47 19 844 0
944 301-400 57 353 46 124 14 12 34
945 401-500 - 143 13 - 115 29 166
946 501-750 197 442 155 - 50 16 -
947 501-750 - 58 75 - 9 0 -
948 401-500 - - - - - - -
949 301-400 - - - - - - -
950 201-300 - - - - - - -
951 401-500 8 36 14 - 26 4 141
952 301-400 - 18 169 - 115 74 9
953 201-300 208 1320 117 - 3360 395 106
954 < 200 452 410 3614 - 286 356 24
955 201-300 93 172 10 - 33 67 9
956 < 200 1027 370 1824 - 900 230 33
957 < 200 2271 475 1149 - 469 727 5
958 201-300 - 80 0 - 22 26 1
959 301-400 - 11 0 - 0 0 1
960 401-500 - 0 0 - 7 0 0.1
961 501-750 - 0 0 - 0 0 -
962 751-1000 - - - - 0 0 -
963 1001-1250 - - - - 0 0 -
964 1251-1500 - - - - - - -

Total biomass 8031 15522 17527 5516 6388 3927 577
# sets 51 75 83 20 121 118 48
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êe _^r r.CCCE'FCEL^CCQ ? ^LCd 	 ^ 5 	 FS 	 g 	 a g en M a0 P N .O Vi m 1^ v1 t^ N	 Pn	 m	 M	 N •-

y
^ O^OfM 	 .O Oif YmaO .ONN0 	 ' 	 m.:00 • MaCO

	N 	O 
00CG 	 C 	 GN r   	 .O 	 M M M 	 h 	 N

a
t^ 	 'N M

z ^ -rQ ^
vr^e^^r ^e^s^s^e vC^s^^^^^' 	 sE e. ^'^SN 	 M 	 N^ b 	 M 	 `^X m M 	 N 	 1^̂ ^^s, ^ P

SW! ^^ ^M ON^^ NGNTO0 ^^ 	 OGGOGO0 	 CC 	 CC

N 	 N M 'O e^f 	 N `O m M 	 .O h M 	 N 	 N 	 1^ N P
•̂ '7 ^'j

y< yP̂
N^ 	 ~ t^^ N N NNNO ^m ^^ ' ' ' OOO ' ON OGO '	 —O ^N
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0.00

0.00

0.08

0.19

0.96

3.75

9.03

9.85

9.55

4.13

1.05

0.63

0.33

0.07

0.03

0.00

0.00

0.00

0.00

39.87

39.87

39.87

39.79

39.60

36.62

34.87

25. ê4

15.99

6.44

2.31

1.26

0.43

0.10

0.00

0.01

0.06

0.32

0.48

3.31

4.80

5.85

4.46

3.15

0.89

0.55

0.20

0.05

0.01

0.00

0.00

0.00

0.00

24.14

24.14

24.13

24.07

23.75

23.27

19.96

15.16

9.31

4.85

1.70

0.61

0.26

0.06
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Table 12. RV survey mean nos. per tow, 23 plaice.

1 	 1977 1976 1979 1960 1981 	 1982 	 1983 1984 1985 1986 1967 1988 1989 1990 1991 1992

0.00

0.01

0.01

0.59

2.48

15.39

21.17

16.69

6.48

4.35

1.56

0.63

0.05

0.00

0.00

0.00

0.00

0.00

0.00

69.41

69.41

69.40

69.39

68.60

66.32

50.93

29.76

13.07

6.59

2.24

0.68

0.05

0.00

0.00

0.00

0.04

0.16

0.64

3.16

5.27

4.30

4.26

3.17

0.94

0.59

0.20

0.02

0.01

0.02

0.00

0.00

0.00

22.76

22.78

22.76

22.74

22.58

21.94

18.76

13.51

9.21

4.95

1.78

0.84

0.25

0.05

1 I 	 0.00 	 0.00 	 0.00 	 0.00

2 I 	 0.00 	 0.00 0.00 	 0.00

3 I 	 0.00 	 0.02 	 0.00 	 0.00

4 I 	 0.15 	 0.42 	 0.24 	 0.05

S I 	 6.45 	 3.90 	 1.67 	 0.50

6 I 	 13.26 11.85 	 7.17 	 4.14

7 I 	 26.07 18.06 12.90 21.00

8 I 	 36.56 15.16 13.36 16.55

9 I 	 20.86 11.53 	 8.08 10.00

10 I 	 9.64 	 7.30 4.47 	 6.64

11. I 	 6.14 	 4.10 	 2.02 	 3.68

12 I 	 4.24 	 3.29 	 2.69 	 3.37

13 I 	 2.80 	 2.76 	 1.60 	 1.50

14 I 	 1.59 	 1.27 	 0.47 	 0.89

15 I 	 0.66 	 0.91 	 0.12 	 0.26

16 I 	 0.00 	 0.43 	 0.05 	 0.11

17 I 	 0.00 	 0.15 	 0.00 	 0.04

16 I 	 0.00 	 0.01 	 0.00 	 0.02

19 I 	 0.00 	 0.01 	 0.00 	 0.00

1+1 128.42 81.17 54.86 66.75

2+1 128.42 81.17 54.886 68.75

3+1 126.42 81.17 54.86 66.75

4+1 128.42 61.15 54.86 66.75

5+1 126.27 80.73 54.62 68.70

6+1 121.82 76.83 52.95 68.20

7+1 106.56 64.96 45.76 64.06

6+1 	 82.49 46.92 32.88 43.06

9+1 	 45.93 31.76 19.50 26.51

10+1 	 25.07 20.23 11.42 16.51

11+1 	 15.43 12.93 	 6.95 	 9.87

12+1 	 9.29 	 8.83 	 4.93 	 6.19

13+1 	 5.05 	 5.54 	 2.24 	 2.82

14+1 	 2.25 	 2.78 	 0.64 	 1.32

0.00

0.01

0.12

0.27

2.72

7.63

23.30

27.03

27.23

12.03

4.80

2.95

1.80

0.80

0.16

0.06

0.01

0.00

0.00

110.94

110.94

110.93

110.61

110.54

107.82

100.19

76.69

49.86

22.63

10.60

5.60

2.85

1.05

0.00 0.00 0.00

0.00 0.00 0.01

0.04 0.00 0.04

0.61 	 0.25 	 0.12

1.34 	 0.97 	 1.20

7.37 3.33 4.72

22.94 11.67 11.08

29.48 16.85 13.89

17.00 13.52 12.60

12.20 5.79 4.35

6.28 3.00 1.63

1.79 	 0.96 	 1.02

1.16 	 0.82 	 0.50

0.30 	 0.15 0.08

0.11 0.06 0.00

0.00 0.00 0.00

0.01 0.00 0.00

0.00 0.00 0.00

0.00 0.00 0.00

100.63 57.39 51.24

100.63 57.39 51.24

100.63 57.39 51.23

100.59 57.39 51.19

99.98 57.14 51.07

98.64 56.17 49.67

91.27 52.84 45.15

68.33 41.17 34.07

38.85 24.32 20.16

21.85 10.80 7.588

9.65 	 5.01 	 3.23

3.37 	 2.01 	 1.60

1.58 	 1.03 	 0.58

0.42 	 0.21 	 0.06

0.00 0.00

0.00 0.02

0.00 0.07

0.14 0.36

0.99 1.74

2.83 5.90

5.10 6.01

7.86 7.60

7.40 7.41

4.49 3.10

1.59 1.87

0.57 0.75

0.23 0.17

0.02 0.03

0.00 0.04

0.00 0.00

0.00 0.00

0.00 0.00

0.00 0.00

31.22 35.27

31.22 35.27

31.22 35.25

31.22 35.188

31.08 34.62

30.09 33.08

27.26 27.18

22.16 21.17

14.30 13.37

6.90 5.96

2.41 2.86

0.62 0.99

0.25 0.24

0.02 0.07

0.00 0.00

0.00 0.00

0.06 0.01

0.19 0.06

1.04 0.41

2.39 1.11

2.72 1.59

2.71 1.09

1.29 0.52

0.46 0.23

0.23 0.10

0.08 0.06

0.03 0.01.

0.00 0.00

0.00 0.00

0.00 0.00

0.00 0.00

0.00 0.00

0.00 0.00

11.22 5.21

11.22 5.21

11.22 5.21

11.16 5.20

10.97 5.12

9.93 4.71

7.54 3.60

4.82 2.01

2.11 0.92

0.82 0.40

0.34 0.17

0.11 0.07

0.03 0.01

0.00 0.00
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Table 13, Rv survey mean nos. per tow, 3K plaice.

	

( 	 1978 1979 1980 1981 	 1962 1963 1984 1985 1986 1987 1986 1989 1990 1991. 1992

	

1 I 	 0.00 	 0.01 	 0.00 0.00 	 0.00 	 0.00 	 0.01 	 0.00 	 0.02 	 0.02 	 0.01 	 0.00 0.01 0.00 0.00

	

2 I 	 0.00 	 0.00 	 0.01 	 0.00 	 0.02 	 0.01 	 0.06 	 0.16 	 0.08 	 0.03 	 0.16 	 0.07 0.00 0.01 0.00

	

3 I 	 0.19 	 0.01 	 0.07 	 0.12 	 0.24 	 0.44 	 0.14 	 0.19 	 1.21 	 0.39 	 0.32 	 0.47 0.09 0.02 0.06

	

4 ( 	 3.20 	 0.32 	 0.10 	 0.18 	 0.43 	 0.61 	 1.44 	 0.60 	 1.79 	 1.96 	 0.80 	 0.96 0.34 0.45 0.13

	

5 I 	 8.19 	 1.87 	 0.97 	 0.85 	 0.93 	 2.28 	 2.02 	 1.74 	 2.14 	 2.18 	 3.36 	 1.51 0.88 1.08 0.53

	

6 I 	 12.05 	 4.10 	 3.28 	 1.82 	 2.29 	 4.19 	 5.76 	 2.52 	 4.05 	 3.47 	 2.87 	 4.07 1.54 1.69 0.96

	

7 I 	 10.83 5.58 8.43 6.37 	 4.46 	 7.26 	 5.95 4.66 	 4.25 	 3.90 	 2.92 	 3.81 2.39 1.87 1.29

	

8 I 	 8.01 	 6.08 5.93 9.08 	 5.97 	 7.46 10.57 	 5.21 	 5.35 3.99 	 3.08 2.42 1.80 1.28 0.85

	

9 I 	 6.89 	 4.95 	 4.33 	 5.23 	 4.88 	 3.07 	 5.91 	 4.08 	 4.68 	 3.59 	 2.41 	 2.90 1.40 1.12 0.59

	

10 I 	 5.76 	 3.60 	 3.67 	 5.60 	 2.54 	 2.38 	 2.85 	 2.04 	 2.37 	 1.38	 1.31 	 1.56 0.74 0.55 0.30

	

11 I 	 3.45 	 1.6E 	 2.14 	 1.75 	 1.69 	 0.87 	 1.72 	 0.91 	 0.99 	 0.66 	 0.56 	 0.79 0.42 0.15 0.09

	

12 I 	 2.96 	 2.14 	 1.71 	 2.36 	 0.82 	 0.91 	 1.18 	 0.97 	 0.79 	 0.43 	 0.29 	 0.53 0.19 0.10 0.04

	

13 I 	 2.57 	 1.07 	 0.84 	 1.13 	 0.67 	 0.43 	 0.57 	 0.48 	 0.37 	 0.16 	 0.15 	 0.21 0.14 0.04 0.02

	

14 I 	 1.33 	 0.35 	 0.54 	 0.48 	 0.33 	 0.23 	 0.25 	 0.10 	 0.15 	 0.11 	 0.10 	 0.08 0.01 0.03 0.01

	

15 I 	 1.04 	 0.14 	 0.21 	 0.29 	 0.17 	 0.09 	 0.17 	 0.07 	 0.04 	 0.07 	 0.02 	 0.04 0.02 0.00 0.00

	

16 I 	 0.53 	 0.12 	 0.08 	 0.20 	 0.05 	 0.02 	 0.04 	 0.03 	 0.00 	 0.03 	 0.00 	 0.01 0.00 0.00 0.00

	

17 I 	 0.20 0.01 	 0.04 	 0.00 	 0.04 	 0.00 	 0.02 	 0.00 	 0.00 	 0.00 	 0.00 	 0.00 0.00 0.00 0.00

	

18 I 	 0.06 	 0.02 	 0.02 	 0.03 	 0.01 	 0.00 	 0.00 	 0.00 	 0.00 	 0.00 	 0.00 	 0.00 0.00 0.00 0.00

	

19 I 	 0.01 	 0.00 	 0.00 	 0.00 	 0.00 	 0.00 	 0.00 	 0.00 	 0.00 	 0.00 	 0.00 	 0.00 0.00 0.00 0.00
_..-...,}----------...-----------------------.. --,. ---_.-......--...............----.........------.....,.....,.........,......... -----...----.. -----------------

1+1 67.27 32.05 32.37 35.49 25.54 30.25 38.66 23.76 28.28 22.37 18.36 19.43 9.97 8.39 4.89
2+1 67.27 32.04 32.37 35.49 25.54 30.25 38.65 23.76 28.26 22.35 16.35 19.43 9.96 88.39 4.89

3+1 67.27 32.04 32.36 35.49 25.52 30.24 388.59 23.60 28.18 22.32 18.19 19.36 9.96 8.38 4.89
4+1 67.08 32.03 32.29 35.37 25.28 29.80 36.45 23.41 26.97 21.93 17.87 18.89 9.67 8.36 4.83
5+1 63.86 31.71 32.19 35.19 24.85 29.19 37.01. 22.81 25.18 19.97 17.07 17.93 9.53 7.91 4.70
6+1 55.69 29.84 31.22 34.34 23.92 26.91 34.99 21.07 23.04 17.79 13.71 16.42 8.65 6.83 4.17
7+1 43.64 25.74 27.94 32.52 21.63 22.72 29.23 18.55 16.99 14.32 10.84 12.35 7.11 5.14 3.19
3+1 32.61 20.16 19.51 26.15 17.17 15.46 23.26 13.89 14.74 10.42 7.92 8.54 4.72 3.27 1.90

	

9+1 	 24.80 14.08 13.56 17.07 	 11.20 	 8.00 12.71 	 8.68 	 9.39 	 6.43 	 4.84 	 6.12 2.92 1.99 1.05

	

10+1 	 17.91 	 9.13 	 9.25 11.84 	 6.32 	 4.93 	 6.80 	 4.60 	 4.71 	 2.84 	 2.43 	 3.22 1.52 0.67 0.46

	

11+1 	 12.15 	 5.53 	 5.58 	 6.24 	 3.78 	 2.55 	 3.95 	 2.56 	 2.34 	 1.46 	 1.12 	 1.66 0.78 0.32 0.16

	

12+1 	 8.70 	 3.85 	 3.44 	 4.49 	 2.09 	 1.68 	 2.23 	 1.65 	 1.35 	 0.80 	 0.56 	 0.87 0.36 0.17 0.07

	

13+1 	 5.74 	 1.71 	 1.73 	 2.13 	 1.27 	 0.77 	 1.05 	 0.68 	 0.56 	 0.37 	 0.27 	 0.34 0.17 0.07 0.03

	

14+1 	 3.17 	 0.64 	 0.89 	 1.00 	 0.60 	 0.34 	 0.48 	 0.20 	 0.19 	 0.21 	 0.12 	 0.13 0.03 0.03 0.01
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Fig.... 3 Distribution of American plaice catches from 1978-1979 autumn
surveys with 200m (light dotted) and 400m (dark dotted) depth contours.



21

59E 58 	 57 	 56 	 55 	 54 	 53 	 52 	 51 	 50
I 	 I	 • 	 I 	 • 	 I 	 • 	 I 	 • 	 I 	 • 	 I 	 • 	 I 	 • 	 I 	 • 	 I

55

54

1980 

-0.01

-25
S

-50
I

-100

-'200

- 400+
0 K

+0

52

51

• :.-

-

•. 1
• •(S

• I 

3K

55 - •.. 	 .
...• 	 + -0.01

1981 -25

\+...•..' 	 :•. 	 a
I

-50
54- w.- \

:.•. 	
••....

\
-100

200

• _1400+

•' Kg

2J +0
:.• 	 (ç. 	 •:'S+.• 3K52 ..

:. 	 -...
:..::9

..

.....'•. 	 . 	 .
:.• 	

•• +4I...
. 	 .... 	 ".I:: ••,

59E 	 58 	 57 	 56 	 55 	 54 	 53 	 52 	 51 	 50

Fig..j_. Distribution of American plaice catches from 1980-1981 autumn
surveys with 200m (light dotted) and 400m (dark dotted) depth contours.
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Fig...... 5 Distribution of American plaice catches from 1982-1983 autumn
surveys with 200m (light dotted) and 400m (dark dotted) depth contours.
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Fig....... 6 Distribution of American plaice catches from 1984-1985 autumn
surveys with 200m (light dotted) and 400m (dark dotted) depth contours.
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Fig. 7 Distribution of American plaice catches from 1986-1987 autumn
surveys with 200m (light dotted) and 400m (dark dotted) depth contours.
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Fig. 8 Distribution of American plaice catches from 1988-1989 autumn
surveys with 200m (light dotted) and 400m (dark dotted) depth contours.
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Fig. .. 9 Distribution of American plaice catches from 1990-1991 autumn
surveys with 200m (light dotted) and 400m (dark dotted) depth contours.
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Fig... 10 Distribution of American plaice catches from the 1992 autumn
survey with 200m (light dotted) and 400m (dark dotted) depth contours.
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