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Abstract

Canadian fall survey distribution data from the late-1970s and early-1980s 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-1980s, however, they were rapidly disappearing and by the early-1990s 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 Div. 3L both inside and outside the Canadian
200-mile fishery zone. The results from the fall 1998-2000 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 1,000 tons in 1995, by far the lowest in the time series. A small increase
was observed between 1995 and 1996 and was almost exclusively aresult of inclusion of the deeper strata surveyed
in Div. 3L. The estimates have essentially remained the same since then. The stock size remains extremely low
compared to the early-1980s.

Fisheries and M anagement

The fishery for witch in this area began in the early-1960s and increased steadily from about 1,000 tons in
1963 to a peak of over 24,000 tons in 1973 (Table 1; Fig. 1). Catches declined rapidly to 2,800 tons by 1980 and
subsequently fluctuated between 3,000 and 4,500 tons to 1991. The catch in 1992 declined to about 2,700 tons, the
lowest since 1964, and further declined to around 400 tons by 1993 (Table 1). Until the late-1980s, the fishery was
conducted by Poland, USSR and Canada (Table 1) mainly in Div. 3K (Table 1; Fig. 1). Morerecently, 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-1980s. Although only 12 tons were reported for 1994, a catch of 491 tons
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 catchesin 1997 and
1998 were estimated to be about 850 and 1,100 tons, respectively most of which was reported from the NAFO
Regulatory Areaof Div. 3L. The 1999 and 2000 catches were estimated to be about 300 and 700 tons, respectively.

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.

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 Areain 1998 and has continued to 2001.

Canadian Resear ch Vessal 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 Daoc. 98/64).
Survey distribution data from the late-1970s and early-1980s 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-1980s,
however, they were rapidly disappearing and by the early-1990s 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), 1999 (SCR Doc. 00/13) and 2000 (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 1995-2000 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 datafor 1995-2000.

For Div. 2J, biomass estimates ranged from as high as 5,900 tons in 1986 to a low of less than 300 tonsin
1995 with only marginal increases since then with the 2000 estimate still only 500 tons (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 tons (Table 3; Fig. 3). Since that time estimates have declined considerably to less than 200 tons
in 1995, the lowest in the time series. Estimates increased slightly after 1995 ranging from 900-1,300 tons between
1996-2000 (Table 3; Fig. 3).

For Div. 3L, biomass estimates varied generally between 7,000 and 10,000 tons from 1983 to 1990 but
declined rapidly since then to alow of less than 400 tons in 1995 (Table 4; Fig. 3). The 1996 estimate increased to
nearly 1,800 tons, 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 1,100 tons athough
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). Little change occurred in the 2000
survey, however, the biomass and abundance in the deeper strata appear to have been declining since 1996 (Table
4).

The abundance indices followed similar trends as biomass and are shown in Tables 5-7 for Div. 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 1,000 tons in 1995, by far the lowest in the time series (Fig. 4;
Table 8). Although there was a small increase between 1995 and 1996 there has been little change since then. The
current level of stock sizeis still extremely low compared to the early-1980s.

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-1980s when the stock was considered at a reasonably healthy level.
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| {Table 1. ICatch stati'stics by coﬁntry of witc‘h flounder in Divislonsl 2K, 3K and 3L during '1 963- ||
-12000. In 1998-2000, small portions of the "Others" catch are from Division 3M. -

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 562 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
1994° 12 - : . . . 491° 503
1995° 7 - - - - - 777 784
1996° 11 . . g - - 1371 1382
1997° 8 - - - - - 847 855
1998"° - . - - 2 - 1113 1115
199¢° 2 - - - 20 - 278 300
2000° 85 - - - 6 - 578 669
®Provisional
PEstimated
“Spain (SCS Doc. 95/15)
“Since 1985 the "Others" category is mainly comprised of EU catches
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Table 4 Esti d bi (tons) of Witch Flounder (M+F) per stratum from surveys in Div. 3L during fall of 1983-2000
(Engel 145 data d to C Units for 1983-94).
Year 1983 1984[ 1985| 1986] 1987] 1988] 1989] 1990] 1991] 1992] 1993] 1994] 1995] 1996] 1997 1998 1999 2000
Depth Range - |- Old Strstum | New Siratum | Stratum : 1 . 1
Area (3. n. mi) | Area (3q.n. mi.) )
800 . . 4.3 ]
30- 56 . 268 784 . . . . . . . . ! . . ) J o[ o of 1
57-92 2071 2071 350 o 136 of o o o o o -of o o o o o o o o o
1780 1780 363 ol 8| o sof o o of 264 3] a1 o o o o o o o .o
1121 1121 371 of 46| o o o o o o of o o of o o o o o o
2460 2460 372 ofl 144) o o of 16/ o 38 8 o o o 2711 o o o o o
1120 1120 38 | 1200 98] o o o o of of of o o o o o o o o o
. 465 785 . . . . R . . . . . . J o o o I |
93183 1519 1519 328 4 4] o "of o of o o o o o o o o o o o o
] 1574 1574 341 o) 230, of of 34/ 34/ o o o of o o o o o 1| o o
385 585 342 of of o o of o o o o o o o o o o o o o
525 525 343 of 84 of o o o o o o o o o o o o o o 9
2120 2120 348 26] 33a] o[ o ol 44 o o o o J o o of of of o 1}
2114 2114 349 o] 306 o 15s] of 36 of ws[ o o o o o o o o o 2
2817 2817 364 s0[. 22| of 143] -of 3] o ~27] "o of of o o o o o o 9
1041 1041 36s ] of 100 o e 20/ 18] ol o 38 o o o o o o o o B
1320 1320 370 o 190 o o 34 o o o o o o o o o o o o o
2356 2356 385 o 340 -0 79 s8] 271 of of of o o ‘o o o o o o o
1481 1481 390 ol 159] o o o o o o of o o o o o o o o o
84 786 : 1 o o of
613 787 0 0 0 o]
261 788 of o o of
89 790 of o 1 o]
72 193 of o o o]
216 794 of o o ]
98 797 . of o o o]
. 72 799 . . ; . . . e . . . . ] o o o o]
184 -274 1494 1582 344 | 159 199] 37] 28] 1270 o] of o o o o o o o o o o 1
983 083 347 41) 467| 0| 42] o 154 66| o o o o o o o o o o o
1394 1394 366 o 186 3ss| 307 17t 1t0] 187] 27 o[ 7] o[ o o o o o o o
961 961 369 | 181| 374| 570 706 320] 1061] 429] 473] 162[ o[ o o] o o o o o of
983 983 386 | 168 s19] 1082] 1518) 1750] 442] 218] 307 875 o[ o o o o o o o
821 821 389 . 196 133 760 250 138] 21] 79| o[ 27[ o o 38 o o o o nj
282 282 391 of o 32 o o o o o 7/ 22/ o o 36 o 25 o o of
164 795 : o]l o o o}
72 789 of o o of
227 791 6 o o o}
. 100 798 . . . . . . ] . . : . . J o 2] =21 A
275 - 366 1432 1432 345 | 5808| 4484| 1227| 617] 3693) 2099] 2358] 750] 0| e 7| o 1o 3| 3| 35| 3| sl
865 865 345 | 2134| 1423| 2240/ 3321] 1201| 1823] 1287| 1863] 203 40| 14| o o 12[ 3] 1| 20| 16}
334 334 368 471 29 386] 23| 64| 144] 106] 0] 14] o o 22| of o o o ¢
718 718 387 169] 404] 276| 572 1775) 1546| 3668] 185 s2| 32| 12] 63| 8 2| o] 5| 38]
361 361 388 | 1229 48 589 92| 126] o 125] 173] o 14 o o of 12| of 3}
“145 145 392 17) 55| 13] 20 sof 13 o of o of o 4 o o o o o o
. 178 796 . . ) . . . . . dool i 2 4 o]
367 - 549 186 186 729 146] 127] 280 48| 274] 246] 42| 131] 2] 151] 24 o o] 1}
216 216 731 498] 248 465] 178 356| 38| 78] 19 J o[ 7 9] 1)
468 468 733 328[ 1164 . 1618 2110 610] 183 60| 24| 12[ o] 41| s4| 62]
212 272 735 367] 34] 1714 222| 216] 40] 12| 3] 20 23] 18] 12| 3
. 50 792 . : . . . . 1 s ] 29)
550731 170 170 730 104) 16 130 6] 140 s8] 83| o[ 21| 11| 10| s9
231 231 732 282} 235 29| 207 283[ 41| 194] 16| 147 121] 440] 252 230
228 228 734 | 30| 184 . 168 100| 11| 10s] 49] 37] 1271] 15| 149] 95| 47|
175 175 736 | 546 268] 709 355 913] so[ 70[ 20[ 10| 261] 41| 135] 93] 41s]
732-914 227 737 130] 104] 435] 1s1] 11f
223 741 1s| 1e4] 33 7] ol
348 745 154] 212] 123 65] of
159 748 87 o of 40 o]
9151097 221 138 331] 127] 24 o] o}
206 742 ] 3] o] o o
392 746 120] 126] ol o] o]
126 749 3] 2] o] 1 o
1098 -1280 254 739 o o o o o
211 743 o o of o o
724 747 o o 107 o of
556 750 of o of of o
1281 -1463 264 740 of of of o o
280 744 ol o o 0
229 751 of o o 0
Biomass >731 m 1002 765| 1011] 262] 1
Percent >731 m s5.4] 703] 53.1] 318] o]
Biomass (tons 9082 /13210| 7881|10743] 8679] 9294] 6606]10341] 5274[ 3131 778| 663 390| 1606] 1087 1903| 826] 98]




“x§ 8¥ST_ [SOST (0681 |PTLI {9691 [69€C (8867 [€9¥C [Ib69 (0118 [LLES [OPLT |LEEC [Iev6 6300 |O¥SE |€96¥ [98%9 |0GIE |cosh |910E [T961 |901L (5,000) souspunqy
lo 0 € |0 0 i . g . § i § i €€ LET 081
fo 0 0 0 0 ' : § : i f i . 3 0 92 102 081
0 0o -Jo [) 0 : : § : ' : i i : i : g § - - i : - : [T44 (3 982 0051- 1571
o 0 0 0 0 : i : i - : - } : i i : : - : 0 0 [34 (144 9€T
€l (€1 o [ 0 § § - 0 344 61 L
o lo 0 w0 - : - - : - : : i : : i : : i : 0 : ['744 £0€ I3 0SZ1- 1001
os {99 [sc  [e1  jeer | 6s1 - Je6l 11t [y les | [] 0 0 0 0 0 0 st | : ; 0 9€T €61 [24]
101 [19y lzes o6 [oz  eos s lzis fior  fes6. [0 : 0 0 0 0 0 0 0 0 0 0 €7 931 781
o 3L 16 [ss | gs  los1 o 0 0 0 0 0 0 0 0 0 : g - - 617 €87 €1z 0001- ISL
o o . Jo 0 [ 0 0 - . i : i § f . - 662 ozt §
91 (419 |zot |s98 lzes [ez8 [ese  |iy Joss  fsvsy [seot zse et ot - fs9 o 91 o [ 0 91 0 0 0£7 81 L£T
ve ot v i1 [sc [ ol [0 v  {1r Je1 o8t lvor Jos  Jes o 0 0 0 0 [ 0 0 0 (143 [144 0L
fos  Jov Jos  fs¢ fest | 661 1001 |0 62 48 w1 [eu1 (8 o 6z | 0 0 0 0 § 0 0 312 [£3 ozy
o9y |95  [o69 [897 |u1z [9oc  |isz  |ue  [s9¢ |1k [8izi {168 [s89 [voet |[ssov |izor [Lzin [socl fiov1 [iee sz s9s lesi [uviz | aie Lss 99 0SL - 108
e el fsy fss lovl o ol [sve [ i : - : : : : § : . - : . : ; orT £l .
0 [} s8 sz (1s o vof  Jo 61  [96 fee1 [zoz o 63T [orc  Jozs o [ssct [sLs [v99 [evs 199 o Vel €T iy ozy
0 ses  leze  [90z [0 0 0 6zc  logc (199 |vovy [vsc  jozz  [v89 leov [ziz fozi  [est loec 681 [o9s [y [es1 . [so1 1z 365 989
‘lo 61 (34 SL ) 1341 9L £€ 99 LE 11 ¥l 191 L1 0 0s 0 0 LE 0 0 0 (4} €TT 8S1 081
0 0 1€ 29 €€ }31 0 0 0 81 6 L (43 L 0 ) 0 0 0 0 81 0 0 LIT 1¥C 897
| 0 0 0 [] : 0 0 0 0 $T L6 €L T L6 0 (44} 91 0cl L6 3 €L 0 €L 0T 38T 1233 006 - 10¥
e o 0 0 0 0 sz tee foer |9z s veo1 wvoe loor [ows1 fes  Joer  viz fset [umn [igg [su1 et uig 62 9gS 195
o 9 [ o D 0 0 0 o o 19 [vee o 0 19 Jov  [1o1 [sov [ziz et oy - |zs1 |eoe [244 osy [T
o 0 0 0 ST 0 0 ] 0 0 9z oz oz e o 0 €zl (901 [so1 Jor jor o 0 91z 09¢ 3¢
0 0 0 0 0 0 0 0 0 0 0 8 o sy ez o1 et ez love [16  [osc  is¥1  [90E [spS 11 15T [
0 0 0 0 0 0 0 0 0 0 0 €zl [0 0 €t 996 w1 [ez1 |vzs  lvst  {sos  [eg1  [t9  Jece 0C | 38 T2
0 0 0 0 0 : 0 0 0 0 0 [0 0 € [0 0 psi (99 o 0 0 0 0 €07 137 [ 00¥ - 10€
0 0 0 0 0 0 0 0 0 1] 0 0 0 0 0 0 0 0 0 0 SE (4 4 0 $EC - OES 305
o 0 0 0 0o .o 0 101 |6z o 6z¢  |eec 961 [zt fogor (9 [1zy  [s6c sz loel  fowe [ee€  |eor  [s9s [172 961C sTrl
fo 0 0 0 0 : 0 0 0 0 0 0o o [ 0 0 8 |0 3L jss o 6z e sz | sic 20l ~ o
0 0 0 [ 0 0 0 0 0 € v Juiz e 18  [ve1 oy 1o Jirt [ e o 69 [s0t [t ¥El [T
o [ 9% o 0 0 0 0 0 [ 0 €6 log  [sst’ [sst [ss1 o061 ([s0£ sty [sev |oze oz [icz  [ose 1T €861 sl
0 0 [ 0 0 0 0 0 0 0 [) € o € [0 0 ) vzl fse  [sov _[oo1 [ov  [z#1 01z S£01 ¥LL
lo 0 0 0 0 [] 0 0 0 0 T 0 0 0 w1 fze st Jos o w1 fze e et 602 089 8091
le 0 0 0 0 5 0 0 0 0 0 0 : 0 0 0 0 0 0 0 0 0 0 0 w0 129 or¥ 00€ - 107
le 0 [ 0 0 0 : : ; - 5 - : g B : ; § 367 SLL j
o 0 0 ) 0 0 0 f e f - § LET €€L
o 0 ° 0 0 0 0 0 0 0 0 0 0 0 0 0 [ 0 iz o 0 [] [] 0 10T ¥92C 9¥2T
0 0 0 0 0 0 0 0 0 [} 0 0 [ [] 0 0 0 0 6s [0 0 0 0 621 90T 0L31 78T
o 0 0 0 0 : 0 0 0 0 0 0 0 0 0 0 0 0 1z o o .o 0 0 S0T ¥651 €281
fo 0 0 o [ 0 0 [ 0 0 [} 0 0 0 9 o 0 0 0 0 0 0 102 ££9 LTl 00Z - 101
. - (' u "bs) eary | (‘o u bs) eary ()]
) S S MON S PIO oBury pdaq
000z |6661 |8661 |L661 |9661 [s661 [v661 €661 [z661 1661 loc61 6861 [8861 '[1861 [omsl [ssel [vsel €861 [7861 [1861 [0861 [6L61 [8L61 |iLel oL
) (¥6-LL61 303 ST} US[RAWE) 0} POUISATOD EIEP [93U) 000C-LL6] [TEY SULMP (7 “AK] UI SASAMS [2559A JReasal WX (4+JN) SPUNOR PR Jo wmiens 1ad (5000) 2ouEpUnqy ¢ Siqe]




98bSE

(5.000) souwepunqy

TS6L |i¥vs [ss6L [91LS [1805 |61 |SIs¥ [8168 |LLE9 |SPOOL |8EE6L |WELZL 6LTLE [L160¥ [v8E0L [vss6L [LoTsL [spizs [8500L [1L82L [vs6¥8 |62L6S
o o s [0 o ¥$9 6L¥
le o 0 o 0 0 69 414 €9T
o 0 0 ] 0 0 () [ ¥56 00S1- 1571
lo e -lo 0 ] L6 i - €59 53 -
lo 0 0 0 0 : 0 39 87T [
v v o o 0 o 0 €9 €EL 992t 0szi- 1001
88 [eu1  jozst Jeot1 [swm cse 1668 | g f 759 91¢ :
le oL |uz  [ssl  [eLt ¥z _ {13z |905  [v6SE |¥ES s | 0 [ o 0 ) 9 09€ 60
tes et J6z o 6C €1 [e8€ 6801 |LL1Z [clov 821 871 . szl e o v | o w9 81y 156 0001- TSL
i us |wv L [ m_ |ev | - - : : 5 ; : : i 159 65¢€ :
o lost lost  los1 leozz ({zz  |oov leoz  |osz  |e9t - |uzs sit Tl jz6 (oL jov  lez oy Jo o 9v9 sze €€
g 8 [90s o1 Jesz fet (v Jes o 99et [1g0LT | LEVT 001 [0 we_ j09 1ot fos o 0 9 [3 3 05L - 10§
6u1 lete |1 sz | s st | ; - - - g - § : : - : 5 ; 059 ¥El :
ve Jvo1 Jer sr fer1 o 611 881 tv  [961 |isez |e9v  |6OT1 |Le8S €6 |120 [s6T [Tty (¥1 [0 i ) 91z %0z
v s 9 le1  |se T ) 0 16 |sv  [svc  [svo1 |wezz [stov |sovz (oLl |us | v (a8 [z | 601 ovs 69 361
8o |8 [ssv  less  su1  [tes [eswe [ize ooz eost oz |e181 [eost |iive |slos |esvit 99971 [£988 |eisi |1orel [8£e9 |LL9s [siss | 1g9. 1z€l Z0z1
€10z (099 [wzz evel [Lzr [zl (195 [sz9e 1Lz [vey  lssel [14z9 [661L |z8se [esiL [1VELl |06981 |z€zzz |vvssl |8€6CC |sweeh. (81911 |9z09 | 29 szl 811
9 10 6 ze ez (¢ o 86C_ (19 (8 o€ |06  |e0z |8L¥l 969 |ve6l (316  |09TT |ocil 8091 |LveE |Zvel |Zs9C | Te9 169 7£9
oe | i v z - : T 5 : - - : : : i - 5 B - - : €19 [ - 005 - T0¥
o D 891 [101 [ve  [s11 [z o vz |19 - lesy [eos lizee |osz1 e [zetz lesvs lszov lezwi |10z [osor st feroz | ec9 £9p1 £ovl
ozot Joo9  Ji99 st Jost s et [soe  [u1e Je1s  [ses  [cvos loowtl [pese loseni [ssezi [Livwl [6v89 |otes |esse [szie |oozst [ecs9 | 8g9 6502 650C
lost leo  [sve 8z [1zz |19 Jts  Jooo  lzes ooe  |eoo1 (189 |ssve |csel |09se [ev8T (129 |LWOE |SS6C |B60C |9Tsv |68t V96T | €69 190T 6LIT
01 [pi1 ez (v lov o o o  [sc o o szl ez vz -[s6z  [L16  |s6L 868 | 011 [Tl |LbEl |69LT | o0f9 [73 [
osz |sce” |s9  [ve v |ooc [ot1  [est |9y o €01 |aiv  [ose  |zeL” |ozs  |ve0T [eLer [se9 |oivl |[zeLz [siev |e9e [esos | 629 [ 66V
9z [s1 o s [o EAD 0 610 0 ¥E9  [69C  [968  |2691 |6Zzvy |80LT |L959 |ecve |IvSL |64Ts  [3se8 |coof | 879 580l 5801
e lsis o @ o o 0 0 w o 0 6ze  [9e1  |zes  |e9 8191 (998 [Lo8¥ (8769 |t6s1 |vvool [iszil |6vss | 929 il 616
o € j1e Jo v | o 0 0 o o 88  lzez  [zee [sL |ve9y [1s0z |zzec |s8s  luisz |oovi |ouee leisT | s9 338 058
o o o o o 0 o |o 0 ] o e ees esz fs16 [sos s losy lawe s [ess  |us €29 vor £z01
o o IS iz o w0 0 - - ; - i - § T - § i : : : L19 €65 -
€1 | o 81 log | : - § ; 19 €5
3 € st [vor 3 i - - : 019 95z 00F - 10€
i o1 o9 i o 0 o s s o o 951 [s61 Joo6 lov. [cice logse [corv |ossz [zecz w6l |zeze [eoo1 | Leo zen [0
o o lo 19 [ sz o ] o o 6 |{ovz [io. |98y oov  |or6  [izer |veo  [196  [s9t .38 |o1Ll |9iLl | 99 sert scvi
js o o1 joL [0 6z o o s o 6z [stt losv oWl ez [czin [esve |ves  |ou3 |uast (esL |9061 |ve91 | s©9 izt $LT
o o o o o ) 0 s owe o 0 vse |ty [ese [ (wc foes  [ezz (116 899 |uzi [ss8  [ime ¥E9 scsl si9l
g . : : - § § ; s o 0 19 Jie lie | |sw | wr |zis  |ovw |19z |e9L  |ess =) - Loy
D os |0 0 0 z |0 0 |0 o 1€ |t6 |19t [soc (w81 |esy (165 191 losT  |[sts 9 ott 899
fo 0 131 o o 0 0 o o 0 0 oty |0 99 |8z |esc |esz sso [e91 [9sz 969 levis [es61 | 129 LEST 658C
lo o 0 0 0 ] o 0 o 0 ] 0 o o vzl Jos  [st1 lzin [o91  [ev1  [1z9  [su6l €96 ) S¥ST 60LZ
[ 0 0 o ; : - - S - : : - 3 i : - : : : - 19 134 -
o § 0 0 o 9 €S
o : o o o 609 [ - 00€ - 10T
o 0 o o 0 o 0 o 0 0 0 o 0 o 0 0 0 619 €sLi ‘8861
o 0 o o o o [ o o 0 0 o o o 0 o o 819 LyEl Ss¥i
o - e o s : : : : : : = : = i ; : 5 ~— :
3 0 o o 19 Sry
o ] o 0 309 36L 00Z - 101
(ruu bs) ery | (1w uw b)siuy | (swpom)
B umeng | wmengmoN | wmmagpio | 98wy pdag
6661 (8661 |L661 9661 |s661 |v661 |£661 |z661 1661 0661 |6861 [8861 1861 |9861 |s86l |ve6l. |cs6l |zsel |1s61 |0861 |eLel |86l %
(v6-8L61 303 Sy UB[GWIED G} PaaAT0D exEp [PBUH) 000Z-8L6T ITE FULNP € "AL] W SAIAMS (95524 YORIS2S WO (J+A) Spunoy Yoy Jo umpens 1d (sp00) 0UEpUAGY 9 Jiqel

~




.

Table 7 Abundance (000s) per stratum of Witch flounder (M+F) from research vessels in Div. 3L during the fall 19842000 (Engel data converted to C: len Units for 1984-94). {
' i |
Year 1984| 1985| 1986| 1987 1988 1989] 1990] 1991% 1992] 1993 1994] 1995] 1996 1997 1998] 1999] 2000]
Depth Range | Old Stratum | New Stratum | Stratum Y
(meters) | Area (5q. n. mi.) | Area (sq. n. mi.) -
30+ 36 800 . | 17 5
. 268 784 . ) . . ; ; . ) . ) . . 0 0 0 14
57- 92 2071 2071 350 166 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 o}
1780 1780 363 92 o] 35 0 0 of 3o6] 43| 39 0 ] 0 0 0 0 0 [}
1121 1121 371 44 0 0 0 0 0 0 0 0 0 0 0 o 44 0 0 [}
2460 2460 372 182 0 0 o 2 of 34 13 0 0 o] 3 0 0 0 0 0|
1120 1120 384 128 0 0 0 0 0 0 0 0| 0 0 0 0 0 0 0 0
. 465 785 . . . ; . . . ) . . g [ 0 0 . 0|
93-183 1519 1519 328 52 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 [)
1574 1574 341 217 0 of 2 2 ol o 0 0 0 [ 0 0 o 43 0 0|
585 585 342 0 0 0 0 0 0 0 0 0 0 0 [ [ 0 of 40 0|
528 525 343 90 0 0 0 0 0 0 0 0 0 0 0 0 [ 0 0 0|
2120 2120 348 292 ] 0 o] s 0 0 0 0 . 0 0 0 of 49 of
2114 2114 349 291 ol 162 o] 32 o] 166 o ¢ 0 0 0 o] 4 0 of . 42
2817 2817 364 271 o] 155 o] 55 o] 32 0 0 0 0| 0 0 of 4 4 0
1041 1041 365 143 of 571 48] 29 0 o] 48 0 0 0 0 0 0 o o i
1320 1320 370 233 0 o 30 0 0 0 0 0 0 0 0 0 o o 0 o]
2356 2356 385 324 of 122 36 25 0 0 0 [ 0 0 0 0 0| 0 o o
1481 1481 3% 136 0 0 0 0 [ 0 0 0 0 0 0 0 0 0 0 0|
: 84 786 90 36 23 40)
613 787 0 ) 0 0|
261 788 0 o] 18 18]
89 790 6] 18] 85 o
2 793 0 0 0 of
216 794 0 0 0 1
93 797 7 0 0 o]
. 7 799 . . . . i . . . B . . . 0 of "o . o}
184-274 1494 1582 344 206] 46| 17| 154 0 0 0 0 0 0 0 0 [ of -0 o s
983 983 347 | 586 o 34 o] 135] 108 0 [ 0 0 0 0 0 0 0 0 o]
1394 1394 366 157]  362] 431] 219] 110] 164] 32 0 [ 0 0 0 o 38 o] 38 o}
961 961 369 3859]  507] e61] 330] 1348] 529| 463] 162 0 0 o 39 0 0 0 0 of
983 983 386 186] 568 1082] 1792 1974] 352 237 270] 1262 0 0 0 0 0 0 0 ol
821 821 389 169 158] 875] 226] 169] 28] 75 o] 38 0 o 33 0 0 0 o| 301
282 282 391 o] 39 o] 19 0 0 of 91 26 0 o 3 o 19 0 0 0|
‘164 795 0 0 0 3
72 789 0 s s 22
227 791 2] 6 ] )
. 100 798 . ] . . } . . . ) . . . 7 71 1m ] 138
275 - 366 1432 1432 345 | 6895] 1488] 739 4531] 2589 3180 2088 o] 345] 394 ol 113 70| 223 439] 149] 117
865 865 346 | 2380 3408 3927] 1487 2427] 1606] 2340] 389] 170 76 0 of 35] 317] 178 282 119)
334 334 368 46| 46] 459] 23| 69 207 13| 9] 14 0 o 23 o] 23 ol 20 23
718 718 387 165 444] 2470 691 2025 1679] 4971] 198] 6] 33 77] 99| 49| 44 o  44f 3
361 361 388 | 1440] 50 319 149 149 o] 16| 1% o 14 0 0 o 149 of 124
145 145 392 0] 200 20 7| 2o 0 0 0 0 [} 7 0 0| 0 0 0 0
. 175 796 . § . . . ) . . . o 107 24 J 21
367 - 549 186 186 729 2170 192] 409 64) 341 422] 51| 200 34| 375] 115 0 o] 34
216 216 731 877 3N 520] 248] 604] 99| 200] 45 . of 74] 36| 59
468 468 733 338] 1610 . 2221) 2983] 65| 2%8] 136] 32| 19 o] 4] 129 170
272 272 738 661 37| 2320 349] 249] 37 1] 75 s8] 75| ‘1e8] sof 17
. 50 792 . . . ] . . | o01| 423 279 | 018
550731 170 170 730 105 23 1 7] 2] 98] 17| 108 of 47 19 21| g
231 231 732 365] 302 32 270] 397] 48] 339 78| 280 413] 969 sos| s24
228 228 734 21] 267 . 251] 110] 16| 141] 146] 44| 467 70| 380] 173 128
175 175 736 373|987 s06| 1613| 217] 241] 34| 75| 782[ 277] 1037] 433] 1432
732-914 227 737 i 468] 207] 1109] 39| 16
223 741 291] 460] 892[ 14 0|
348 745 311 479] 168 202] 24
159 748 186 0 D 0)
915 -1097 21 738 532[ 347] 36 0 0|
206 742 ¢l 14 13 o]
392 746 216] 168 0 o] 27]
126 749 61 43 0 . o}
1098 -1280 254 739 0 0 0 0 o]
211 743 0 ] 0 0 o
24 747 0 o[ 100 0 0|
556 750 of o 0 0 ]
1281 -1463 264 740 0 0 0 [ of
280 744 0 0 0 of
229 751 o] 14 0 0|
| Abundance (000's) 17914 10401] 12839] 10500] 11269| 8002] 14483| 7428| 4748] 1572] 1428 63| 5297] 4227 6734] 2653 5361]
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| | | [
| [Table 8 Estimates of biomass (tons) of witch flounder
|—{from Canadian fall surveys in Div. 2J, 3K and 3L during
L 11977-2000. ||

YEAR DIvV. 2J DIV. 3K DIV. 3L TOTAL
1977 5123
1978 1302 30363
1979 2218 49789
1980 3494 44962
1981 2582 43405
1982 4909 32429
1983 3693 49250 :
1984 2903 49038 13210 65151
1985 3030 35694 7881 46605
1986 5920 21359 10743 38022
1987 2063 21746 8679 32488
1988 1571 18110 9294 28975
1989 2653 8976 6606 18234
1990 3672 17088 10341 31101
1991 2669 4272 5274 12215
1992 1102 1863 3131 6095
1993 627 1327 778 2733
1994 462 846 663 1971
1995 255 184 390 828
1996 370 855 1806 3031
1997 465 1116 1087 2669
1998 649 1255 1906 3810
1999 752 881 826 - 2459
2000 497 1200 468 2165

| {Table 9 Estimates of abundance (000s) of witch .
L Iflounder from Canadian fall surveys in Div. 2J, 3K and

| 13L during 1977-2000. -
YEAR Div.2J DIV. 3K DIV. 3L TOTAL
1977 7106
1978| 1962 59729
1979 3016 84954
1980 4503 72871
1981 3190 70058
1982 6486 52145
1983 4963 75267
1984 3840 79554 17914 101307
1985 4089 70384 10401 84874
1986 9432 40917 12839 63188
1987 3337 37279 10500 51117
1988 2746 35486 11269 49501
1989 5377 22734 8002 36113
1990 8110 29338 14453 51901
1991 6941 10045 7428 24414
1992 2463 6377 4748 13588
1993 2588 8918 1572 13078
1994 2369 4815 1428 8612
1995 1696 2191 865 4753
1996 1724 5081 5297 12102
1997 1890 5716 4227 11833
1998 2505 7955 6755 17215
1999 2548 5441 2655 10644
2000 1964| 7952 5361 15277
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Fig. 1 Commercial catches and TAC's of witch flounder in Divisions 2J, 3K and 3L during 1963-2001.
Catches in Division 3M are included for 1998-2000.
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Fig. 2 Weight (kg) per set of Witch flounder from Canadian surveys in NAFO Divisions 2J, 3K and 3L during fall 2000 .
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Fig. 3 Biomass (tons) and abundance (0005) of witch flounder by division from Canadian surveys in
Div. 2J, 3K and 3L during 1977-2000. Data based on Campelen trawl catch equivalents.
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Fig. 4 Biomass (tons) and abundance (000s) of Divisions 2J, 3K and 3L combined, of witch flounder
from Canadian fall surveys based on Campelen trawl catch equivalents during 1984-2000.




