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Catches and TACs

‘Catches of Greenland halibut increased from fairly low levels in the early 1960s to over
36,000 t in 1969 and ranged from 24,000 t to 39,000 t over the next 15 years (Table 1,
Fig. 1). From 1985 to 1989, catches exceeded 20,000 t only in 1987. In 1990, an extensive
fishery for G. halibut developed in the deepwvater area around the boundary of Div. 3L and 3M,
resulting in an increase in catch to about 47,000 t (Table 2). The major participants in this
fishery were EEC/Spain and Portugal, as well as some non-member countries such as Panama.
Catches listed as "other" in Table ? were derived from observations on the fishery in the

Div. 3LM area.

Up to 1990, Canada, USSR, GDR, and Poland were usually the main participants in the
fishery (Table 1), although Portugal and Japan have become more involved in the fishery since
1984. Canadlan catches peaked in 1980 at just over 31,000 t while the largest non-Canadian
catches before 1990 occurred in 1969-70 (Fig. 2). In most years, the majority of the catch
has come from Piv. 3K and 3L, with catches from Biv. 2G and 2H usvally being relatively low
(Fig. 1).

Canadian catches are taken mainly by gillnet and have been around 7000-10,000 t in most
recent years, down from a peak of about 28,000 t in 1980 (Fig. 3). Otter trawl catches peaked
at about 8000 t in 1982, declined to less than 1000 t in 1988, and increased to about 3100 t
in 1990 (Table 3), which is close to the highest level in the last 5 years.

The TAC for thié resource increased from 35,000 t in 1980 to 55,000 t in 1981-8B4,
75,000 t in 1985, and 100,000 t in 1986-89. The TAC was reduced to 50,000 t in 1990,
fellowing declines in the surveyed biomass of G. halibut, and this level was maintained in
1991.

Catch-at-age and mean weights-at-age

Sampling data from the catches of Canada, Portugal, and Spain were analyzed. Data from
other countries involved in the fishery were collected during 1990 but were not available at
this time. Table 4 contains a summary of the sampling data from the Canadian catch in 1990;
and Tables 5, 6, and 7 shov the calculated catch-at-age and mean weights-at-age for the
Canadian inshore, offshore, and total fisheries in 1990 respectively. Ages 6-B dominated the
cateh in all components in 1990, which is consistent with the Canadlan catch in virtually all
years. In most years, 7 is the peak age in the catch, followed by age 8 (Table 8). Only in a
few years did age 6 constitute a higher percentage of the catch numbers than age B8, which was
the case in 1990. This is likely to be a reflection of the relative strengths of these year-
classes. The mean weights at age in 1990 were very close to those calculated from the
Canadian fishery in 1989.

Length frequency data from the Portuguese fishery in Div. 3L in 1990 were available. To
determine numbers-at-age, an age-length key from the Canadian fall survey in Div. 3KL was
applied to the total numbers caught at length. The resulting age composition is shown in
Table 9, which indicates that ages 6-9 comprise the majority of the catch, similar to the
Canadian fishery. Length frequencies from Spanish catches of Greenland halibut in Div. 3LM in
1990 were very similar to those from the Portuguese fishery end would, therefore, be expected
to result in much the same age composition.

There is also some informatien from the 1991 Canadian fishery in the Div. 3L/3M area
(Fig. 4). Figure 5 shows length frequency data from Div. 3L from 10 fishing sets carried out
in depths between 720 m and 1330 m during April 1991. Figure 6 shows the data from 18 sets




made by the same vessel in Div. 3M, depth range 950-1300 m, fished betwveen April 24 and

May 13, 1991. These data shov somewhat larger fish predominated in the catch compared to the
Portuguese and Spanish data from 1990, even allowing for the difference in grovth expected
from 1990 to 1991. The Canadian frequencies show larger fish in most of the catches in

Div. 3M compared to Div. 3L.

Catch and effort data

It has been noted previously for this stock that C/E data are incomplete for some
fisheries/areas/seasons. Canadian trawler catches have been relatively low in many years, and
effort by many other nations has been variable over time. Thus there is no C/E index for this
stock at present. However, an examination of the database is planned for the next assessment
of this stock to determine if a meaningful index can be derived.

Declines in C/E in 1990 vere reported compared to 1989 for the directed G. halibut
fishery by Portugal in Div. 3L.

Research vessel surveys

1) stratified-randem groundfish surveys

Results of stratified-random groundfish surveys in autumn in Div. 2J, 3K, and 3L are
shown in Tables 10-12 respectively as mean weight (kg) per tow on a stratified basis.
Pigures 7-9 show the stratification schemes used in the surveys in these divisions. The
biomass and abundance indices were calculated using a multiplicative model to estimate strata
not surveyed. It should be noted that in Div. 2J and 3K, the strata from 1001-1500 m were
rarely surveyed and thus were not included in the indices. In Div. 3L, the deepest strata are
only 732 m, and these areas were not surveyed in all years. Div. 2GH vere last surveyed by
Canada in 1988.

The trends in the abundance and biomass indices for Div. 2J3KL are shown in
Figures 10-17. The biomass index shows a decline, partieularly in Div. 2J and 3K, while the
abundance has increased with 1989 and 1990 being among the highest 4 points in the 198190
period. The oppesite trends in these indices can be explained by Table 13 and Figure 18.
These show a substantial drop in 9+ abundance in the late 1980s; at the same time, an increase
in the abundance of younger fish was occurring. The abundance of G. halibut aged 7-9, which
form the bulk of the fishery in most years, particularly the Canadian fishery, wvas at its
lovest level in recent surveys. However, abundance at ages 4-6 was at the highest level in
1989 and 1990. In fact, the groundfish surveys suggest that the 1984-86 year-classes are as
large or larger at ages 4 and 5 {age 4 only for 1986 year—class) than any others since the
1874 year-class (Fig. 19).

An examination of the 1990 survey results on an age-by-age and stratum-by-stratum basis
shoved that the majority of the abundance of the 1984-8B6 year-classes was found in strata
622-623 and 625-627 in Div. 3K and strata 208, 211, 212, and 235 (Hawke Channel) in Div., 2J.
Strata 622 and 627 accounted for about 653%, 38X, and 24% of the total abundance at ages 4, 5,
and 6 respectively in 1990. These deepwater areas are usually associated with high abundance
cf G, halibut (Table 11}. -

2) Shrimp surveys

Shrimp surveys have been conducted in Div. 2H and 2J for several years and catch
considerable guantities of young G. halibut., Data from these surveys have been used to
determine the strength of recruiting year-classes of G. halibut, particularly from 1984
onward, when age samples have been collected from the survey catches. The surveys use a
stratified-random design and are directed at shrimp, primarily in Hopedale Channel (Div. 2H)
and Cartwright and Hawke channels (Div. 2J). The stratification schemes used differ from
those in the groundfish surveys. The time series 1s different for each channel, as the survey
did not cover all areas in each year. For Hopedale, data are available from 1984-88 and 1990;
for Cartwright, 1984-88; and for Hawke, 1988-90. Table 14 gives the results, in mean number
per tow at age, and Figures 20-22 show the same data as histograms.

In Hopedale Channel, the 1985 year-class dominated the survey catches in 1986 and 1987
and was more than twice as large as any other year-class in the series at age 3 in 1988. The
1984 year-class was not as strong, but the 1986 year-class dominated the survey catches in
1988 and 1990. In Cartwright Charnel, large numbers of G. halibut at ages 1-3 vere taken in
1985 and 1988, making the results somevhat difficult to interpret. However, the 1985 year-
class dominated the catches in 1986 and 1987 and showed up strongly in 1988, which is
consistent with Hopedale Channel. The 1986 year-class was poor at age 1 and strong at age 2,
while the results for the 1984 year-class are also variable. 1In Hawke Channel, only 3 years
of data are available; so it is only possible to compare the strengths of a few year-classes.
In all 3 years, 1988-90, the 1984, 1985, and 1986 year-classes were dominant. These 3 year-
vlasses constituted about 67X of the total abundance in the 1990 survey. There is no
substantial evidence from the shrimp surveys in any of the 3 areas to indicate that the
1987-89 year-classes are as strong as the 3 previous ceohorts, although not all channels vere
surveyed in 1989 and 1990.
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Assessment

- In the 1989 assessment of thls stock, the TAC was reduced by 50¥ to 50,000 t following
declines in stock biomass. This advice was continued in 1990, mainly because surveys
indicated relative stability at this lower level of blomass. The current assessment confirms
that the biomass in Div. 2J3KL is still stable at a relatively low level compared to the early
to mid-1980s but that the abundance in recent years is higher relative to the earlier period.
This is a result of the stronger 1984-Bé year-classes; and although the recrultment of these
year-classes should cause the stock bilomass to increase, a continuing decline in the number of
older fish in the surveyed part of the gtock 1s cause for concern.

A further complicating factor in the assessment of this resource is the rapid development

of the fishery in the deepvater area of Div. 3LM. It is highly likely that the G. halibut !

taken in this fishery are from the same stock as the rest of the fish caught in SA2 +

Div. 3KL, although little is known about the population in the Div. 3LM area. The data from
the commercial fisheries in this region indicate that G. halibut aged 6-10 comprise most of
the catch, which is the situation in the Canadian fishery in the remainder of the stock area.
Virtually no r.v. survey information i1s available from this area, meaning almost nothing is
known of the abundance and biomass of G. halibut there, both at present and in the past.

Thus no information is available on what proportion of the stock is located in the area,

annually and seasonally, or whether there is any interchange betveen these fish and those of

the surveyed population in Div. 2J3KL. Without such data, it is very difficult to determine
total stock status and advise on appropriate catch levels.

Prognosis

The catch in the deepwater 3LM area in 1990 was about 35,000 t, compared to about
12,000 t in the rest of the stock area. The effect on the stock of such a high proportion of
catch coming from one component of the fishery is unknown, as is the sustainability of such a
catch in the Div, 3LM area. However, in some previcus years, 1t was advised that if the TAC
for this stock was to be achieved, fishing effort should be spread over a wider area,
particularly.in the deepwater slopes of Div. 2GH, vhere older fish were thought to be more
abundant. The reason for this was to avold possible over-expleitation of the 3 or 4 age-
groups which comprise the bulk of the fishery in the shallower waters of Div. 3KL.

Given the present biomass levels as measured by r.v. surveys, and the apparent

- improvement in recruitment, a catch of 50,000 v in 1992 is likely to approximate exploitation
~at F, . Thus a TAC of 50,000 t is appropriate for this stock in 1992; and it should apply to

the entife stock, including the portion located in the Regulatory Area in Div. 3LM.
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tons) by year and country for Subarea 2 and Division 3KL from

Tabled . Catches of

Canada
Poland
USSR
GLR
Den-F
Spain
Port.
Japan

Other{member)
Other({non-member}

Total

9863
360
1161
12
571
4685
10637
1662
14815
3300
46796

Greenland halibut in SAZ+Div.3KLM 1in 19890.

Year
Country 63 64 65 66 67 68 69 70 n 72 73 74 75 76
Canada 776 1757 8082 16209 16604 13322 11553 10706 9408 8952 6840 5745 7807 9306
FRG 10 35 - 7355 42 202 i - 86 707 515 622 927
gol;imdd 691 1834 939 1113 3296 5806 5406  B26h 5233 6986 9060 7105 8447 5042
celian - - - - - - - . - - - - - .
Norwvay - - - - - & - 1389 501 117 - 6
USSR 125 302 479 242 4287 8732 9268 7384 9094 10183 8652 9650 9439 6799
Romania - - - - - - - 40 22 7 120 80 - - -
GDR - - - 1324 1415 4122 10014 2647 402 1681 2701 2025 1512
Den-F - - - - z z z - . 970 950 4 - -
Spain - - - - - - - - - 3 - - - 1
Z - - - - - - - -1 201 1112 62 -
Den-G - - - - - - - - - - 65 2 - -
Portugal - - - - - - - - - - 207 161 231 73
ra-N.. - - - - - - - - - ~ - 5 - -
Fra-Sp - - - - - - - - - - - 6 48 32
Japan - - - - - - - - - - - - - -
gécer - - - - - - - - - - - - - -
Total 1602 3928 9500 19244 25644 31986 36488 26594 24392 29822 28944 27123 28681 24598
' - YTear
Country: 77 78 79 80 81 82 83 84 85 86 87 88 89
Canada 17967 24692 29940 31774 24125 19248 19031 17283 12277 8213 13450 8451 11919
FRG S 755 T1027 15 5 - 57 ] 3 7482 15 - 5
i’olindd 5908 5215 1813 203 1806 1111 5258 943 460 177 1001 . 904 360
celan - - -, - - - - - - - - - -
orvay 15 3 8 1 - - 15 18 1 - - -
Uss 4308 563% 1961 238 3325 1471 937 440 149 770 6716 1063 1058
omani - - - - - - - - - - - -
GDR . © 1953 163 178 316 1350 2487 2587 2498 1850 1868 3268 2246 1726
Den-F 35 168 - - - - - 2 7193 451 2877 . 740 730
Spain - i 4 - - - - - z z 10 1 2
® 476 53 110 22 z 1 - 3 - - - z -
- ° - - ‘ - - - 2 - - Z z
Portugal 119 Z 18 21 16 1818 - 2612 2940 3107 1390 4118 3168
ra- - - - - - - - - - - - - -
Fra-SP - 5 1 - - 7 - - - - - - -
Japan z 3 - 12 60 14 _ 1003 258 1277 2128 1506 477
gﬁcer - - - - - - 9 - - - - - -
Total 31941 38532 . 34068 32642 30682 26206 27839 24809 18610 15878 30938 19043 19465
aProvisional.




Table 3 . Catches of Greenland halibut by Canadian vessels in 1990.

Other

Gillnet GN Otter trawl 0T gears
'2G 2H pA 3K 3L Total 26 2H 2J X 3L Total 24+3KL Total
Jan 222 222 222
Feb 64 3 367 367
Mar 82 28 110 110
Apr 2 2 1 107 18 128 130
Hay 4 10 14 3 3 1 18
Jun 51 12 63 1 1 2 66
Jul 654 426 1080 254 12 266 7 1353
Aug . 356 1771 621 2748 7 882 33 1 923 [ 677
Sep 26 96 573 535 109 1339 : 26 6 63 95 39 1533
Oct 28 39 334 234 622 1257 34 142 9 7 40 232 2 1491
Nov 4 93 4 34 135 114 5 132 9 260 395
Dec 1 1 2 53 297 116 3 469 30 501
Total 54 139 1356 3254 1837 6640 201 451 1420 839 165 3076 147 9863

4 . samples used to calculate catch at age and mean velghts at age for
ziziﬁland haligut in the Canadlian fishery in Sa2+Division 3KL in 1990. Numbers

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

Age-length key Length frequency n Catch (t) Description
Insh Q3, 3L (500) GN, Jun, 3L (349) 1 24 3L, GN, Jan-Jun
neners, T "l (e83) 2 426 Jul
Aug (2877) 9 621 Aug
Inshore, Q4, 3L (280) GN, Sep, 3L (1211) 4 766 3L, GN, Sep-Dec
Inshore, Q3, 3K (266) GN, Jul, 3K (2564) 6 708 3K, GN, Jan-Jul
' Aug (2087) 6 1771 Aug
Inshore, Q4, 3K (240) GN, Sep, 3K (1132) 6 174 3K, GN, Sep-Dec
Inshore, Q3, 2J (296} GN, aug, 2J (1248) 4 356 2J, GN, Jan-Aug
Insheore, Q4, 2J (70) GN, Sep, 2J (392) 1 1600 2J, GN, Sep-Dec
20 (312)
Inshore, Q4, 2H (312) GN, Sep, 2H (742) 2 122 2GH, GN, Jan-Sep
Nov (332) 1 7 Oct-Dec
0ffshore, Q2, 3L (77) 0T, Apr, 3L (338) 1 50 iL, 0T, Jan-Jun
3K (297)
offshore, Q3, 3L (155) 0T, Aug, 3L (303} 1. 115 3L, OT, Jul-Dec
offshore, Ql, 3K (670} 0T, Jan, 3K (3136) 8 222 3K, 0T, Jan
Feb (620) 2 . 364 Feb
Mar (994) 3 189 Mar-Apr
Qffshore, 02, 3K (297) 0T, Hay, 3K (661) 1 64 3K, OT, May-Dec
Offshore, Q3, 2J (198) OT, Jul, 2J (601) 2 255 2J, 0T, Jan-Jul
S " awg (360 1 915 2], OT Aug-Sep
Offshore, Q4, 2J (218) 0T, Nov, 2J (1070) 3 902 2GHJ, OT, Oct-Dec
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Table 5. Catch at age and mean weights at age of G.halibut in the
Canadian inshore fishery in SA 2+Div 3KL. in 1980.

AGE
5
* 6

7

§
+
10
|1
»12

AYERAGE CATCH

¥EIGHT  LENGM NEAR 37D, BRR. . W,
0,39 37305 3 §.38 (.15
0.800 4210 1912 1L 0.6
0.746 45,008 £969 14026 0,03
L0 49,591 1364 54,96 0.04
L300 95,370 42 12,4 0.07
061 60.88Y i3 3.7 .1t
2018 66.4% § 1.9 0,21
JATL TR l 1,76 0.74

Table 6. Catch at age and mean weights at age of G.halibut in the

Canadian offshore fishery in SA 2 + Div. 3KL in 1990,

AGE

- »
— o et

8
x4
+10
+]1
#[2

13
!
It
#16
It

AVERAGE CATCH
WEIGHT  LENGTH REAN  STD. ERA. C. W
0.280  32.5% 2 0.61 0.21
0423 31848 110 2.1 0.20
0.862 41,293 1083 .84 0.06
07178 45,51 1831 10.62 .04
1108 §0.38% 121 W3 4,08
.51 36,580 14 10,08 0.0%
2,146 61,620 49 5.69 g.12
2880 ER.IMS 1 340 0.14
LesE TL.240 18 2.2 f.12
L5234 TE 9% 11 1,38 0,13
5,567 81,834 13 1.4 6,12
5,908 8120 § 123 b4
§.846 92,988 i 0.58 0.3
9601 96,328 0.23 0.58

Table 7. Catch at age and mean weights at age of G.halibut in the

Canadian fishery in total in SA 2 + Div. 3KL in 1990.

AGE
|
&)
x 6
7
8
x§
+10
*l}
sl
13
tld
15

17

AVERAGE CATCH
WELGHT  LENGTH MEAK  STD. EBR.  C. V.
0.250 32,538 J 0.62 0.27
G4t 3T 148 .10 0.16
D587 4L 918 U 0,65
078 45031 6706 13541 0,02
1052 49.5% 1813 §5, 46 0.04
1542 B5.B36 308 16,30 .04
L0 61397 i §.91 0.0
2,850 67.004 H 4.00 0.12
el il .87 0. 14
LAz TRGHS 11 1.38 0.13
5,57 B1.EE9 13 1.51 .12
6,906 872N L 125 01
§.546  92.088 2 0.59 .31
0,601 96,328 0.26 0.54




P
ASE L1975 1976 1977
----t
5 3 1% 4
B 1 2718 680 4351
1 5547 3600 9374
§ 1 4781 6030 &37Y
9 1 3821 4199 254p
S0 1 1628 2457 87¢
JHor R R23 190
12 1 130 280 113
oy 28 1y 10
|2 O & I T 1
1oy 8 i 18
16 + 4] 1 2
o4 ] 7
Table 9.

catches in Div.3L in 1990,

Catch (’000)

2
213
226

1006
2071
1834
791
356
179
94
74
23

4

4

G.halibut in SAZ2-Div.3KL.

Age composition of G.halibut

estimated from

Portuguese
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Table IO . Average weight (kg} of Greanland halibut caught per set from fall ressarch vesasl surveys by the GADUS ATLANTICA in Division 2J.
Wuebers in parenthesis indicate the number of sets per stratum. . .

. Gadus Gadus Gadus Gadun Gadus
Gadus Gadug Gadus Gacus Gadug 86, 101, 116, 131, 145,
GCadus ] 12, 15 27, 29 42, Y4 58 N, N 87, o8 10z, 193 117, 1il8 132, 13 146, 147
Stratun 19717 1978 19719 1980 1981 1982 1981 1984 1985 1986 1337
20l T.2602) 1.36¢3} 0.45(2) 2.03()) 2.70¢(5) 9.67(6} 1.72(86) 4.83(3) 0.41¢6) 0.94(5) 0.19(6)
202 21.3442) 16.39{4) 22.00(4} 29.001{4) 34.50142) 45.50{2) I0.75(2) 92.75(2) 10.05¢2) 8.50({2} 17.76(2)
203 31.55{2) 40.,08(3) 65,32(3) 21.13(4} S52.00(2) 64.33(3)  226.83(3} 179.25(2} 25.00{3}) 10B.00{2} 27.83(3)
204 175.70(2) 484.67(2) 26G.36(2) - 170.50(2) 284.00(3) 250.83(3) 269.00(2) 16.50(2) 267.50(2) 146.50(2)
205 20.97(4} 6.58(4}  10.2L(2) L7504 L4944 24.09{12) 14.25(8) 6.97(8) 1.44(8) 1.1 0.35(10)
206 20.80¢11} 7.78{T) 8.11(8) 10.11(7) 37,1601} 18.72(16} 8.70¢14) 10.86(11) 4.44(14) 4.03(11} 0.41{14}
207 77.77(5) 25.54(4)  10.39(5} §.90{5) 18.22(9) 10.33(15) 7.65{10) 6.26(7) 2.18(13} 1.Z1(7 *  0.26(11)
208 1B6.1414) '145.98(5) 90.72(4}) 149.682(4}) 240,75(2) 348.67(3) 110,00(2} 196.17{3} 406.14(3) £883.75(2) 103.00(2)
209 £5.25(7) 22.01(6) 88.44(7)  104.75{6} 55.6714) 129.64{13) 3.7 37.42(H 34.47(9) 13.87(7) 8.55({8)
210 19.41(6) 8.81(7) $.53(4)  10.80(5) 5.00(3) 20.88{(6) 41.50(2) 26.38(4) 5.13(4) 1.67(3) 4.0004)
211 34.96(2} §5.30(4} 46.97(4) 72.92(5) 35,75(2} 55.75(2) 114.75(2) 55.75(2) 164.00(3) 103.00{2) 44.50(2)
212 189.61(4} 150.82(2) 232.24(2) 103.50(2) 147,75(2} 144.10(5) 44.75¢3) 70.83(3)  109.75(4) 383.00{3)  374.69{4)
213 16.46(8) 13.16(7) 9.59{T 22.94(8) 29.33(6) 34.15(10) 23.25{10) 20.50(5) 35.83(9) 19.6749) 8.82{9)
214 I8.97(6) 48.18(7) 22.01{6) 15.40{5} £0.10(5) 84.31(8) 44.63(8) 59,75({4} 66.83(6) 8.87(6) 13.75{6)
215 37.68(4) 22.03(8) 7.1116) i8.50(4) 12.3015) 38.28(9) L4.46(8) 42.00(3) 16.21(8] 14.85(5}) 1L.87(7}
216 102.83(2)  145.78(3) 181.36(4) 186.25(4) 63.25(2} 215.25{2) 102.67(3) 173.00(2) 8L.75(2) 34.66(2) 51.15(2)
217 L41.95(3)  168.28(2) B87.15(2) 156.00(2) 41.00(2} 58.25(2) 64.50¢2) - 145.00(2) 108.75{2) 41.50{2)
218 217.9212) B8.14(2) - 129.50(2) 156.50(2) 40,00(2) 39.0042) - 30.25(2) 82.2512) 49.00{2)
219 - - - - 48.00(2) - '103.00{2) - 83.75(2)  286.25(2) 24.00(2}
-220 ~ 56.92(2) - - - - - - - - -
-221 - - - - - - - - - - -
222 115.32(1) 64.52(5) 76.69(4) 90.38{4) 55.75(2) 1B8.00¢3) 131.50(3} 27.67(3}) 34.00(2) 2.25(2) 33.00(2)
223 251.52(2} B4.82(2}) 631.98{2} 136.00(2) 94.75(2) 88.00(2) 61.75{2) 113.75(2} 8Q.25(2} 127.008({2} 21.00(2}
224 173.65(2) T8.T0(2) 122.47{2) 32.75(2)y 115.00(2) 36,502y 50.50(2) 37.5042) 26.00¢2) 244.18(2) §3.50(2})
=225 39.95(2) - - - - - - - - . - -
-226 - 3.1 - - - - - - - - -
227 115.3204) B86.86(2) 27.47(2) 73.7%(2) 43.50(2) 54.90(5) 34.50(4} 36.67(3) 37.13(4) 20.67(0) 36.75(4)
228 6.53¢8) 2.19(3) B.39(6] 18.40(5) 8.00(6) 9.25{10) 10.33(6) 16.50(7) 6.36(7} 10.41({6) 5.29{7}
22% 39.03{4) 14.40{4) 23.82{4} 25.63{4}) 30.50(2) 21.5044) 36.5004) 11.00(3) 13.00(3} 14.67{3) 5.93(3)
230 243.28¢3) 80.74(2) - 26%.44(2)  60.25(2) 30.80(2) 93.00(2) 21.50(2) 26.35(2)  102.25(2) £3.00{2)
23 64.2412) 138.57(2) - 186.50(2) - 93.75(2) 51.25(2]) 98.75(2) i19.75(2) 28.25(21 38.56{2)
-232 49.0312) 27.21(2) - - - - - - - - -
-233 - - - - - - - - - - -
234 49.03{2) 98.53{5) 65.21(4} 79.00{4} 52.00(2) 98.0043) 46.71(3) 90.70(2} 18.33(3}) 12.75(2) 5.17{3)
235 117.5904)  107.05{2)  83.99¢2) 128.00{2} 39.00(2) 89.67(3) 252.50(2) 82.00(3) 85.00(2) 182.75(2) 118.75{2)
236 08.06(2) - - - 4.75(2} 56.75(2) 101.90(2) 53.00(2) 45,25¢2) 223.904{2) 94.00(2)
Estimated biomass (t} 106,834 85,136 66,970 74,564 76,661 104,233 78,546 81,234 62,603 77,555 50,773
(surveyed area) .
Estimated biomass (t! 109,228 86,537 74,722 84,121 T3, 115 107,306 78,547 39,168 62,605 77,554 50,7172

mltiplicative mode: |
(mxcl. strata 220, 221, 225, 226, 232, 233)

Gadus Gadus Gadus
159, 174, 190,
160, 161 175, 176 191, 192

Stratum 1988 1949 1990
201 0.08(8) 0.80(8) 0.53(6}
202 ~ 0.47(2} 3.37(2)
203 34.00(2) 89.98(3) 24.3312)
204 166.00(2) 567.23(2) 125.15(2)
205 1.05(6) 0.39(10) 0.30(8)
206 1.78(14) 0.65(13) 0.94(11)
207 0.05(7) 0.04{10) 0.00(7)
208 84,0012} 201.75(2)  170.96(2}
209 11.22(5) 10.28(8) 2,2006)
210 7.88(3) 6.76(4) 11.83(3)
211 81.50{2) 23.33{2) 151.35{2)
212 15.25(2) 42,7504} 80.02¢3)
213 5.85(8} 2.35(9) 2.26(8}
214 22.08(6) 5.97(6) 5.09(5})
215 9.01(7} 5.39(6) T.04(6)
216 1.5012) 12,55(2) 7.90(2)
217 13,75(2) 6.03¢2) 32.08(2)
218 58.50(2) 17.98(2) 42.15(2)
219 45.25(2) 35,6042} 93.92(2)

-220 - - -

221 - - - '
222 41.50(2) £.00(2)  14.22(2 !
223 63.50(2) 15.76(2} 23.43(2)
224 63.00(2) 2.60(2) 12.35(2)

-225 - - -

-226 - - -

227 32.00(3}) 52.37¢4) 40.83(3)

228 2.6015) 5.27(8) 8.53(6}
229 3.23(3) 1.08(3} 2.25(2}
230 44.25(2) 43.28(2) 46.48(2)
231 170.5012) - 124.75(2)

-232 - - -

- - - -

234 20.25(2) 10.18{2) 4.50(2)

235 70.25{2) 145.25{2}  185.95(2)

236 13.0012) - 110.63({2)

Estimated biomassit} 35,447 42,339 38,616
{aurveyed area)

Estimated bicmass(t) 35,150 42,774 38,617

miltiplicative modsl
{excl. strata 220, 221, 225, 226, 232, 213}
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Table EL. Average weight (kg) of Greenland halibut per set from fall resoarch vessel surveys in Division 3L. Rumbers in
parentheses indicate number of aets per atratum.

ATC W.T. W.T.
323, ATC Ww.T. 16, 37, A.N. W.T. w.r. W.T. W.T.
324, 325 333, 334 7, 8, 9 17, 18 38, 39 72 65 78 87 101
Stratum 1981 1982 1983 1984 1985 1986 1987 1988 1989 19%0
328 - - = 0.20(4) 0.09{(8) 0.52(6} 0.25(4) 0.06(7) 0.10(7) 0.01(5)
341 0.50(3) 0.19(4) 0.80(4) D.50(5} 0.26{(7) 0.04(7) 0.62(9} 0.31{8} 0.26(8) 0.18(6)
342 1.33(3) 2.83(3) 0.87(4) 0.00{2} .06.73{3) 0.20{3) 0.00(3} 0.23(3) 0.17(3) 0.56(2)
343 0.88(4) - 0.53(3) 0.00{(4}) 0.08{3} 0.02{3) 0.00(3) 0.00(3) 0.27(3) 0.09(3)
ELL 6.94(4) 1.00(3) 4.34(6) 0.18(6) 2.46{9) 4.63(7) 2.88(4} 3.20(7) 6.89(7) 1.13(6)
! 345 20.75(4) B8.67(6) 9.25(8) 39.60{7) 36.61(9) 6.26(4) 1B.0O0{Z) 23.07(7) 12.43(7) 24.62(5)
346 9.00(3) 11.63(4) 17.50(5) 27.33{6) 35.80{3) 26.06(3) 22.50(4}) 16.00(5) 25.75(4) 32.63(3)
. 347 1.83(3) 3.02(4) 2.58(6) 0.17{6) 0.7614) 2.94(4) 0.13{2) 20.30(5) 15.10(5) 3.94(2)
348 0.42(6)} 2.08(5}) 0.30(13) 0.11(11} 0.61{14) 0.88(5) 0.43(%) 0.44(10) 0.29(9) 0.26(11)
349 0.09(7) 0.03(3}) 0.43(9} G.10(14) 0.07{10) 0.09{9) ¢.24(10) 0.00{9) 0.04(10) 0.06(7)
350 0.00{6) 0.00{2) 0.00{8) 0.00(12) 0.00(9) 0.00{11) 0.00(9) 0.00(10) 0.00(10) 0.00(8)
363 0.00(4) 0.00{3} 0.00(3) 0.00(8) 0.00{10) 0.00(7) 0.00(9) 0.00(10) 0.00(9}) 0.00(8)
164 0.49(9} 0.25(11) 0.87{11) 0.00{10) 0.05(18) 0.14(5} 0.53(14) 0.27(14) 0©0.35(11) 0.21{12)
165 2.88(4) 2.75(4) 1.30(5) 0.30(4) 0.12{8) 1.08¢(5) 3.18(6) 0.30(5) 0.90(5) 0.31(4)
366 5.00{3) 9.58(6} 6.00(4) 6.23(11) 18.09(9) 10.90{4} ~8.11(7) 20.64(7) 11.50(7)} 6.81(6)
368 21.50(2) 28.75(2) - 17.75(2) 29.00(2) 6.66(2) 9.00(2) 21.75(2) 27.25(2) 184.63(2)
369 13.25(¢2) 13.00(4) 14.00(6) 5.19(7) 13.33(6) 6.36(3} 9.25(4) 3.64(5) 4.08(5) 12.40(4)
370 0.00(4} 0.50(6) 0.44(6) 0.39(7) 1.52{9) 2.30(2) 0.25(6) 0.01{7) 0.04(6) 0.73(5)
N 0.01(4) 0.00(5) 0.00(5) 0.00(7) 0.00(7) 0.04(3) 0.00({5) 0.00(6} 0.00(4) 0.00({5)
372 0.00(5) 0.00(7) 0.00(4) 0.00{13) 0.00{17) 0.01(9) 0,00{13) 0.00{13} 0.00(12} 0.00(10}
384 - 0.00(4) 0.00¢3) 0.00(6) 0.00(8) 0.08(5) 0.00(6) 0.00{6) 0.00(5) 0.00(4)
385 0.26(8) 2.19(8) 3.20(5) 0.50(12) 1.24(12) 4.67(8} 2.44(9) 0.00¢13) 0.17{11)} 0.72(T)
386 37.00(3) 21.75(4) - 12.69(8) 37.50(5) B.34(4) 6.13(4) 4.86(5) 10.90(5) 11.57(4)
387 67.50(2) 43.67(3) - 49.00(3) 42.25(4) 8.00(2) 26.33(3) 12.75(4) 15.33(3) 12.00{3)
a8 - 2.33(3) - 24.00(2) 24.75(2) - 17.25(2) 19.00(2) 15.50{2) 4.1B(2}
389 - 7.88(4) - 19.25(6) 26.B80(5) 9.80(4) 11.25(4) 8.88{(4) 10.25(2) 6.28(3)
390 0.00(3) 3.50(4) 0.07(3) 0.00(3) 2.72(7) 3.62(6) 1.06(8) 0.00(8} 0.57{7}) 0.52(6)
391 - 2.75(2) 21.50(2) 1B.75(2) 29.75(7) 8.25(2) 4.10(2) 2.40(2) 13.00(2) 6.03(2)
392 - 14.00¢2) 15.25¢(2) 26.50(2) 25.00(2) 18.00(2) 8.25(2) 13.25{(2) 12.00(2) 10.73(2)
729 - - - 70.75(2) 36.50{2) 17.%2(2) - - - 22.60(2}
730 - - - 12,252} 6.75{2} -~ - - - -
731 - - - 41.75¢2) 15.00(2) - - - - 18.20(2)
732 - - - 12.63{2) 21.00(2) - - - - 16.25(2)
733 - - - 12.75(4) 35.83(3) -~ - - - 14.33{(2)
734 - - - 17.67(3) 37.00(2) - - - - 18.40(2)
735 - 33.00(2) - 42.00(3} 29.25{(2) 47.50(2) - - - -
736 - 30.00(2) - - 70.00{2) S52.53(2) - - - . 19.20(2)
Estimated biomass (t} .
(surveyed area) 12,722 11,649 6,634 17,548 23,848 10,610 9,821 10,851 10,518 16,055
Estimated biomass (t)
multiplicative model
{all strata included} 17,102 : 14,339 14,112 17,923 23,924 13,432 12,913 13,401 13,213 16,589
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Table 13. Abundance {000} of G.
surveys in Div. 2J3KL.
AGE L 1078 1979 1980 19R1 1963 1983 1984 1988
_..__+-_-_--_-____,-—----,~--——----..—----------————--—-—-———----------_'——- ------------------------------------
1o 2537 3798 2992 - TRRR 2f34 492 145D THE0
217 25680 22465  BO0B T 22479 B8 RRYT 0 THY  18M7
Io0 G4B93 28790 15308 39881 23919 18936 2141F 2004
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§ L STEIT  IRA2T  IBOT4 M249 31021 40089 TRIBY 44886
6 1 45127 JET4D 42138 1BE3Y 29024 J46%y 38907 3TTID
LT 1 28904 18RL4 292l 2664d  J203 388G 30661 22359
AU 1N 7364 9501 1i4sp 32BA0 JLARE 1LR9R 13761
o1 6978 3308 420p G280 13822 1534 L0213 6i%
0 BI0Y  3i7e 335 BB BITO 3038 4128 M4y
IF 0 423F 2096 3E3T  I2RR 0 2708 2048 1BRT 1392
S Wb 1B 2390 1030 17RY 1486 1214 LiiB
o 1si0 1818 1549 519 127 1088 963 517
Ho 478 760 BT @me 104 TII BOS 636
151 14 5 336 155 LRL 106 125 330
164 Ui i 182 9 32 81 183 210
[V 130 152 B ] 5 i 149 it
T¢ 1 305505 194319 181780 205523 215148 222447 249550 214010
261 302968 191521 17478R 1979eb 213014 2014%% 248098 06370
3+ 1 277280 16SG56 169880 17H4BE 207031 L1G618 240055 188434
¢ 1 222885 140266 1R45TI 144625 183082 196682 219540 168400
Sof IRETOL LL4SE0 {20005 23408 CIEISE4OIBSIIT 183461 132108
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Ple b 0568 7276 B9R3 4315 BIT6 BMR RTOT 4665
12¢ 1 8333 B8z 3BT 2060 BSTR  GB4 383 3073
130 2194 3345 2966 1030 378y 2188 262%F 1848
< l4 4 1184 1828 1418 (57 14 1100 1662 1338
15 1 (/L IPUT S L DA+ N V31 | 1 . L} 102
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Table [ . Mean No. per tow, by age, of G. halibut caught in

shrimp surveys in Divisions 2H and 2J.

A) Hopedale Channel

Age 1984 1985 1986 1987 1988 1989 1990
1 22.5 79.2 148.6 17.8 1.1 - 13.3
2 28.2 15.8 38.2 59.6 128.2 - 53.6
3 39.0 10.0 12.4 14.4 108.5 - 45.7
4 63.3 20.0 4.6 4.2 45.7 - 92.4
5 94.7 39.7 10.4 1.5 22.7 - 27.2
6 34.4 18.7 14.3 3.5 13.8 - 11.4
7 25.9 7.6 9.5 5.8 i6.6 - 1.6
8 11.6 2.6 1.6 2.4 8.7 - 1.4
9 5.0 1.0 0.4 0.4 1.3 - 0.4

10 1.8 0.2 0.1 0.2 0.1 - 0.2

B) Cartwright Channel

Age 1984 1985 1986 1987 1988 1989 19890
1 75.8 145.2 154.4 16.3 103.1 - -

2 69.3 200.5 96.6 90.8 180.4 - -

3 57.3 173.4 91.1 67.0 154.9 - -

4 46.7 109.5 44.3 30.1 73.6 - -

5 51.7 60.3 36.6 15.9 26.4 - -

6 8.0 21.4 19.7 25.2 20.4 - -

7 4.1 8.6 11.0 21.4 20.2 - -

8 1.7 2.6 3.8 5.9 6.6 - -

9 0.9 1.5 1.7 1.0 1.1 - -
10 0.4 0.5 0.6 0.3 0.3 - -
C) Hawke Channel
Age’ 1984 . 1985 1986 1987 1988 1989 1990

1 - - - 9.2 15.9 2.2

2 - - - - 26.1 15.9 16.3

3 - - - - 50.4 29.9 18.3

4 - - - - 36.1 45.5 44.6

5 - - - - 18.5 45.0 37.5

6 - - - - 23.1 25.0 36.2

7 - - - - 23.9 13.3 14.8

8 - - - - 6.6 4.9 3.7

9 - - - 1.1 1.1 0.7
10 - - - - 0.1 0.2 0.1
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Approximate location of samples collected from a Canadian

Fig.4.

in April-May,199!%.

vessel fishing for G.halibut
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Fig.9. Stratum map for groundfish surveys in Div. 3L.
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Fig. 1. Abundance of G.halibut frem Canadian surveys in Div.2J.
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Fig.12. Abundance of G.halibut from Capadian surveys in Div.3k.
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