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Abstract

Canadian fall survey distribution data from the late 1970’s and early 1980’s indicated that witch flounder
were widely distributed throughout the shelf area in deeper channels around the fishing banks primarily in Div. 3K.
By the mid 1980’s, however, they were rapidly disappearing and by the early 1990’s had virtually disappeared from
the area entirely except for some very small catches along the slope and more to the southern area. They now appear
to be located only along the deep continental slope area, especially in Division 3L both inside and outside the
Canadian 200-mile fishery zone. The results from the fall 1998 and 1999 surveys confirm that this distribution
pattern remains. For the three divisions combined, there has been a very steady and rather systematic decline in the
biomass index from about 65,000 tons in 1984 to less than 1000 tons in 1995, by far the lowest in the time series. A
small increase observed during 1996-99 was almost exclusively a result of inclusion of the deeper strata surveyed in
Division 3L. Nevertheless, the current level of stock size is still extremely low compared to the early 1980’s.

Fisheries and Management

The fishery for witch in this area began in the early 1960's and increased steadily from about 1,000 t in
1963 to a peak of over 24,000 t in 1973 (Table  1; Fig. 1).  Catches declined rapidly to 2,800 t by 1980 and
subsequently fluctuated between 3,000 and 4,500 t to 1991.  The catch in 1992 declined to about 2,700 t, the lowest
since 1964, and further declined to around 400 t by 1993 (Table 1). Until the late 1980's, the fishery was conducted
by Poland, USSR and Canada (Table 1) mainly in Div. 3K (Table  1; Fig. 1).  More recently, the regulated fishery
has been mainly Canadian although EU (Portugal and Spain) has taken increased catches in the NAFO Regulatory
area of Div. 3L since the mid-1980’s.  Although only 12 t were reported for 1994, a catch of 491 t was indicated for
Spain in the Spanish Research Report (SCS Doc. 95/15) for the Regulatory Area of Div. 3L.  In 1995 and 1996 total
catches were estimated to be about 780 and 1370 tons, respectively. However, it is believed that these catches could
be overestimated by 15-20% because of misreported Greenland halibut. The catches in 1997 and 1998 were
estimated to be about 850 and 1100 tons, respectively most of which was reported from the NAFO Regulatory Area
of Div. 3L.  The 1999 catch was estimated to be about 300 tons.

During 1988-92, the Canadian fishery was particularly successful by fishing on prespawning concentrations
in the deep slopes of Div. 3K, especially in depths beyond 700 m.  Between 1988 and 1993, however, the area fished
had become increasingly smaller and substantially deeper as the resource became depleted.  The fishery during the
winter of 1993 was very poor with the best catch rates occurring in depths greater than 1400 m.  No directed fishing
by Canada has been permitted since 1994 due to the poor state of the stock.
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The stock has been regulated by TAC since 1974 (first introduced by ICNAF) and managed by Canada
within its zone since the introduction of the 200 mile national limit and has been under moratorium from 1995 to the
present (Fig. 1).  Because of the poor state of the stock, the NAFO Fisheries Commission agreed to extend the
moratorium to the NAFO Regulatory Area in 1998 and has continued to 2000.

Canadian Research Vessel Surveys

Distribution

Changes in spatial distribution patterns of witch flounder over the 20 year history of the surveys from 1978-
97 were presented in the previous assessment as graphical distribution maps (ACON plots) (SCR Doc. 98/64) and
won’t be repeated here.  Survey distribution data from the late 1970’s and early 1980’s indicated that witch flounder
were widely distributed throughout the shelf area in deeper channels around the fishing banks primarily in Div. 3K.
By the mid 1980’s, however, they were rapidly disappearing and by the early 1990’s had virtually disappeared from
the area entirely except for some very small catches along the slope and more to the southern area.  They now
appear to be located only along the deep continental slope area, especially in Division 3L both inside and outside the
Canadian 200-mile fishery zone.  The results from the fall 1998 (SCR Doc. 99/35) and 1999 (Fig. 2) surveys
confirm that this distribution remains.

Biomass and Abundance Indices

Stratified-random research vessel surveys have been conducted in the fall in Div. 2J, 3K and 3L since 1977,
1978 and 1981 respectively.  As indicated above, up until 1994, the surveys were conducted using an Engel 145’
high-rise groundfish trawl whereas the 1995-97 surveys were carried out with a much more efficient Campelen 1800
shrimp trawl.  All data presented here are now in Campelen 1800 trawl catch equivalents for 1977-94 with the actual
data for 1995-99.

For Div. 2J, biomass estimates ranged from as high as 5,900 t in 1986 to a low of less than 300 t in 1995.
Some small increases have occurred since then to an estimated biomass of 750 tons in 1999 (Table 2; Fig. 3). In
Div. 3K, during 1979-85, there was a period of relative stability where most annual biomass estimates were near
50,000 t (Table 3; Fig. 3).  Since that time estimates have declined considerably to less than 200 t in 1995, the
lowest in the time series.  Estimates increased slightly since 1996 with the 1998 estimate just over 1200 tons but
declined again to less than 900 tons in 1999 (Table 3; Fig. 3).  For Div. 3L, biomass estimates varied generally
between 7,000 and 10,000 t from 1983 to 1990 but declined rapidly since then to a low of less than 400 t in 1995
(Table 4; Fig. 3).  The 1996 estimate increased to nearly 1800 t, however, more than half this estimate was based on
the inclusion of deep water strata (at depths of 732-1097 m) that weren’t surveyed previously (Table 4).  The 1997
estimate then declined to 1100 tons although there was equal coverage to that of 1996 with 70% of the estimate
attributed to the deeper strata.  The 1998 estimate was similar to 1996 with more than half being attributed also to
the inclusion of the new deeper strata.  The 1999 estimate of about 800 tons is the lowest since the extension of the
survey coverage to deeper water in 1996 with about 30% of the estimate accounted for by the new deep strata (Table
4; Fig. 3).

The abundance indices followed similar trends as biomass and are shown in Tables 5-7 for Divisions 2J,
3K and 3L, respectively and illustrated in Fig. 3 by division and Fig. 4; Table 9 for the divisions combined.

For the three divisions combined, there has been a very steady and rather systematic decline in the biomass
index from about 65,000 tons in 1984 to less than 1000 tons in 1995, by far the lowest in the time series (Fig. 4;
Table 8). The small increase during 1996-98 was almost exclusively a result of inclusion of the deeper strata in
Division 3L.  Nevertheless, the current level of stock size is still extremely low compared to the early 1980’s.

Current Status

The stock remains at an extremely low level with current indices of stock size based on survey trends at
about 5% of the average of the early 1980’s when the stock was considered at a reasonably healthy level.
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Year Canada Fed. Rep. German Poland USSR/ UK Others Total
Germany Dem. Rep. Russia

1963 17 3 0 259 89 7 570 945
1964 103 0 0 752 164 24 1 1044
1965 128 29 0 1876 2056 58 0 4147
1966 187 9 1045 559 1868 29 0 3697
1967 901 0 332 926 1933 9 0 4101
1968 446 0 358 1990 7834 33 5 10666
1969 1355 0 546 957 9726 1 0 12585
1970 4020 0 508 3566 9934 0 2 18030
1971 8030 75 508 5404 2018 9 9 16053
1972 5520 6 648 4013 7016 225 0 17428
1973 3761 1348 2327 11802 2834 258 2031 24361
1974 1868 1082 272 5302 6917 29 493 15963
1975 1352 446 374 4583 4763 0 687 12205
1976 2081 606 110 3828 3022 3 975 10625
1977 4371 300 203 3052 392 0 0 8318
1978 1979 23 58 3490 1345 1 8 6904
1979 1392 0 22 1855 150 22 656 4097
1980 1459 0 16 1235 45 0 68 2823
1981 2661 0 32 1385 85 0 31 4194
1982 1206 0 4 1151 552 0 68 2981
1983 1483 0 50 1005 516 0 34 3088
1984 2077 0 27 1617 1000 2 85 4808
1985 1305 26 33 565 1006 - 68 3003
1986 1199 2 7 3 21 - 2684 3916
1987 854 - 56 765 1057 - 1743 4475
1988 3270 - 10 760 4 - 110 4154
1989 4059 - 4 691 5 - 147 4906
1990 3271 - - - - - 696 3967
1991 2805 - - - - 1 1208 4014
1992 1736 5 - - - 2 954 2697
1993 343 - - - - - 59 402

1994a 12 - - - - - 491c 503
1995b 7 - - - - - 777 784
1996b 11 - - - - - 1371 1382
1997b 8 - - - - - 847 855
1998b - - - - 2 - 1113 1115
1999b 2 - - - 20 - 278 300

aProvisional
bEstimated
cSpain (SCS Doc. 95/15)
dSince 1985 the "Others" category is mainly comprised of EU catches

Table 1.  Catch statistics by country of witch flounder in Divisions 2K, 3K and 3L during 1963-       
99.  In 1998-99, small portions of the "Others" catch are from Division 3M.
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Fig. 1  Commercial catches and TAC's of witch flounder in Divisions 2J, 3K and 3L during 1963-2000.
           Catches in Division 3M are included for 1998-99. 
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