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Catch History and TACs

A directed fishery for Greenland halibut began in the early-1960s in the
deepwater bays of eaatern Newfoundland. Catches increased from fairly low levels
in the early-1960s to over 36,000 tons by 1969 and ranged from 24,000 tons to
39,000 tons over the next 15 years (Fig. 1)}, From 1985 to 1989, catches exceeded
20,000 tons only in 1987 (Table 1; Fig. 1). 1In 1990, an extensive fishery for
Greenland halibut develcoped in the deepwater area of the NAFO Regulatory area
near the boundary of Div. 3L and 3M in areas known as the Sackville $Spur and the
Flemish Pass. The development of this fishery quickly resulted in increased
catches to about 47,000 tons in 1990. It was estimated that the catch in 1991 was
at least as high as 65,000 tons (Table 1; Fig. 1 and 2) although some estimates
put the catch at nearer 75,000 tons. Catches during 1992 remained high and are
believed to be in the order of about 63,000 tons of which more than 10,000 tons
were estimated as non-reported. The major participants in this fishery have been
EC/Spain and EC/Portugal, as well as some non-member countries such as Panama.
Catches listed as "Subarea 3 Qutside” in Table 1 include all non-Canadian catches
during recent years and are illustrated in Fig. 2 and 3 for compariscn with
traditional fishing areas.

Up until 1990, Canada, USSR, GDR, and Poland were usually the main
participants in the fishery, although Portugal and Japan have become increasingly
involved in the fishery since 1984. USSR/Russia catches were about 1100 tons in
1988-90 but increased to 8,200 tons in 1991, the highest level aince 1975, Most
of this catch in 1991 was taken in Div. 2H. Canadian catches peaked in 1980 at
just over 31,000 tons while the largest non-Canadian catches before 1990 occurred
in 13%6%-70. 1In most years, the most ¢f the catch has come from Div. 3K and 3L,
with catches from Div. 2G and 2H usually being relatively low {detailed
breakdown in Brodie and Baird (1992)).

Canadian catches are taken mainly by gillnet and have been arcund
7,000-10,000 tons in recent years, down from a peak of about 28,000 tons in
1980. The 1991 gillnet catch of 3,500 tons was the lowest in the time series. The
traditional gillnet fishery has been conducted by relatively small vessels
fishing in the deepwater channels near the Newfoundland and Labrader coast as
well as the Newfoundland east coast deepwater bays. However, this component of
the fishery has been declining rapidly in recent years due to the lack of raw
material in the area {see Bowering and Power 1993 (this meeting}). The Canadian
gillnet catches in the last couple ¢f years represent mainly those of a newly
developed fishery along the deep edge of the continental slope especially in Div,
3K. Canadian otter trawl catches peaked at about 8,000 tons in 1982, declined to
less than 1,000 tons in 1988, then increased to about 7,400 tons in 1991 which
is the highest level since 1982. In 1992 , otter trawl catches were less than
half that of 1391 due to low catch rates.

The TAC for this resource increased from 35,000 tons in 1580 to 55,000
tons in 1981-84, 75,000 tona in 1985, and 100,000 tons in 1986-85% (Fig. 1).
These increases in TACs were the result of research vessel information on
estimates of stock biomass which indicated both high levels of fishable biomass
as well as prospects of several better than average recruiting year-clagses,
After observing a major reduction in stock bicmass from the late-1970s 10 the
lata=1%805 of ahout 50% Lha TAC was seduced Lo 50,000 tons  In 1990 and this
level been mailntained since that time despite the substantive declines in stock
size throughout the normal range of observed historical stock distribution.

Commarcial Catch and Effort

Catch and effort data from the directed fishery for the period 1975 to 1989
wereloptalned from ICNAF/NAFO Statistical Bulletins and were combined with
provisional 1350-1991 NAFO data and preliminary Canadian data for 18991-1992.

The catphleffort data were analyzed with a multiplicative model (Gavaria
1980} to derive a standardized catch rate series for hours fished. Effecta




-2 -

inciuded in the model were a combination country-gear-tonnage class category type
{CGT), month, WAFO diwviasion and year. Except for the yeéar category type,
individual observations of catch or effort data less than 10 unita were
eliminagted prior to analysis as were categories where there were less than five
samples in the database .

The regression was significant (p <.05), explaining 48% of the variation
in catch rates (Table 2). The standardized catch rate series {Table 2, Fig. 4)
shows high within year variability, especially in the late-1970s to mid-1980s.
There was an increasing trend from the mid-19703 to about 1981 then declined to
the lowest observed by 1%86. The standardized catch rate showed stability for the
next several years but declined further to very low levels during 19%1-92.
According to the diagnostics presented in Table 2 there appears to be little in
the way of significant seasonal trends, however, it would seem that catch rates
improved as the fishery moved progressively northward.

Catch—at-age and mean weights—-at age

Length sampling data from the catches of Canada, Portugal, and Spain were
available at this meeting, however, only Canadian aging data were provided.
Table 3 contains a summary of the sampling data available from the Canadian catch
in 1992 (Table 4): the calculated catch numbers-at-age, mean weights (kg)-at-age
and associated statistics for the Canadian fisheries in 1992 are presented in
Table 5. For many of the previous years’ assessments, Canadian age sampling data
often have been used to calculate estimates of total removals-at-age for catches
where sampling was not available. Due to the serious uncertainties connected with
catch information in new fast developing fisheries this is no longer considered
acceptable. Consequently, catch-at-age for Canadian sampling and Canadian catch
only are being re-calculated. At the time of this meeting conly re-calculations
for 1988-92 were available. Catch numbers-at-age, percent-at-age, catch bicmass-
at-age and catch weights (kg)-at-age are shown in Tables 6, 7, & and 9,
respectively for the years 1988-92. Ages 6-8 dominated the catch in all years
from 1988-91 (Table 6), which is typical of the Canadian catch in virtually all
years. In 1992, as in most years, 7 is the peak age in the catch, followed by
age B, however, the proportion of age 6 fish is offset by increases in the
proportions of ages 9-13 (Table 7). Catch biomass at ages 9-11 are higher
individually than age 6 in 1992 and age 12 catch biomass is about the same as age

6 (Table 8). The mean weights (kg)-at-age in 1992 did not indicate any

significant variation among years (Table 9) . It must be noted again that there
are substantial sampling data for some nen-Canadian fisheries for 1989-92 that
have not been analyzed. These data are gradually being prepared and more

informaticn should be available for the next assessment of this stock, allowing
continuation of the catch at age series beyond 1988.

Rasearch vessel survaeyas

i) Stratifiad-random groundfish surveys

Results of Canadian stratified-random groundfish surveys in autumn in
Div, 2J, 3K, and 3L are shown in Tables 10-15 respectively, first a3 mean weight
(kg) per tow per stratum and seccndly as biomass per stratum with associated
confidence intervals both by division. Annual biomass estimates are also
illustrated by division in Fig. 5 and cumulatively for Diwv. 2J, 3K and 3L in Fig,
6. Prior to 1992 (in which survey coverage was complete}, the biomass 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.
No survey data are available in Div. 2GH since those presented in Brodie and
Baird {1992).

Cumulative abundance indices at age from Div. 2J, 3K and 3L are provided
in Table 16 and illustrated by year in Fig. 7. A summary of annual abundance by
various age groups i.e. Ages 1+; Ages 4-6; Ages 7-9; Ages 10+ are shown in Fig.
8. In order to examine strengths of recruiting year—classes the abundance indices
for ages 4, 5, and 6 are presented in Fig. % with the 1984-198¢ year-classes
highlighted. A rank of the year-class strengths of the 1982-86 year-classes are
provided in Table 17 to illustrate the degeneration of strength over time.

Although there were no surveys in the fall of 1978-80 in Div. 3L estimates
of biomass and abundance were obtained for these years by averaging estimates
from spring surveys of adjacent years.

Biomass indices of Greenland halibut have been declining in Div. 2J since
1982 from a level of over 100,000 tons to less than %,000 tons by 1992 (Tables

10 and 11; Fig. 5). The biomaas index in Div. 3K peaked at 112,000 tons in 1984 .

but by 1987 biomass in this division also began a steep systematic decline
similar to Div. 2J and reachegd a low of just over 20,000 tons in 1992 (Tables 12
and 13; Fig. 5). Estimates for Div. 3L to a depth of 366 meters were relatively
stable from 1981 to 1390 at about 15,000 tons (Tables 14 and 15; Fig. 5). Between
1990 and 1991, the biomass index fell from nearly 17,000 tcns to 7,300 tons and
further to 6,700 tons in 1992 despite the fact that survey coverage in 19%1-92
was complete £o depths of more than 720 meters. The cumulative biomass index for
all three divisions (Fig.6) has steadily declined from a high of about 225,000
tons to 37,000 tons in 1992 by far the lowest in the time series.

Longer term declines in abundance are less apparent than indicated by the
biomass indices due to the fact that the declines are not consistent across all
age classes (Fig. 7). An examination of the age structure in Table 16 and Fig.
8 shows that the ages 7+ abundance has been declining saince about 1982 whereas
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ages 4-6 were alowly increasing from the early-1980s to about 1989. From }989 to
1992, on the other hand, these age grcups declined very sharply and as with the
biomass index fell to the lowest levels observed by 1992,

Abundance indices obtained during small mesh gear shrimp surveys in Div.
2H, 2J and 3K indicated that at very young ages, the 1984, 1985 and 1986 year-
classes were all considered to be stronger than average (see Brodie 1991). An
examination of the annual abundance indices at ages 4, 5, and 6 from the
groundfish surveys in Div. 2J, 3K, and 3L show that at age 4 all three year-
classes were indeed estimated to be higher than average (Fig. 9). By 1992,
however, only the 1984 year-class appeared to be somewhat higher than average
whereas the 1985 year-class was below average at age 6 and the 1986 year-class
wag well pelow average at age 6.

A ranking of the 1982-86 year-classes by strength as they appeared during
the 1978-92 surveys showed that the 1982 year-class was a weak one (Table-17) at
most ages, therefore, it was not surprising that at ages 8, 9, and 10 it was the
weakest in the survey time series. The 1983-86 year-classes were usually £rom
average to better than average in most years, however, in both the 1991 and 1992
surveys they were represented as the weakest observed,

2. Calgulation of trawlable biomass from RV survays in 1591

In 1991, Canada conducted a series of research vessel surveys in the
deepwater slope areas from Davis Strait in Div. OB to the Flemish Pass in Div.
3LM. These were directed primarily at Greenland halibut and a description of the
survey methedolegies and results can be found in Brodie et al 1992, In order to
obtain a measure of trawlable biomass of Greenland halibut from Div. 0B to Div.
3LM, the results of these line transect surveys were converted into estimates of
swept-area bicmass and added to the results of the other surveys throughout this
area.

The surveys of deepwater areas in Subarea 2 were carried aut on the
Northern Kingfisher and consisted of 6-11 sets between 1000 and 1500 meters, in
line transects, in each Divisien. These were post-stratified, using the usual
stratification schemes. The areas of all strata from 1000-1500 meters were added
together and the number of trawlable units calculated in the normal way,
accounting for tow distance and wing-spread of the trawl. The number of units
in each division was then multiplied by the mean catch weight per tow for that
division resulting in a biomass estimate. The results are shown in Table 18.

In Div. 3K, which was surveyed by the Cape Adair, virtually the same
method was used, except the various depths were not grouped. The improved
coverage in Div. 3K allowed the sets from 1000-1500 m to be post-stratified into
one of strata 643, 644, 648, or 649. The total biomass estimate was about 22,000
tons (Table 18).

In Div. 3LM, the same technigue was used, except that the strata had to
be defined, as no stratification scheme of this area exists for depths greater
than 732 meters {400 fm}. A rudimentary stratification was devised by grouping
sets from adjacent line transects {usually 2 transects and 2-4 sets per transect)
and enclosing the area covered by the sets in a regular pelygon. The area of the
polygon was calculated, followed by the number of trawlable unita, which were
then multiplied by the mean catch weight per tow of the sets in that ‘stratum’,
giving a biomass estimate. The size of these ‘3trata’ ranged from 168 to 880 8q.
n. mi. (mean 558}, with between 2 and 11 (mean 5.6) sets in each. This density
of approximately 1 set per 100 square miles is greater than that usually achieved
in most Canadian stratified random surveys as a whole, but is probably close to

the ratio found in the smaller strata surveyed. Fourteen such ‘strata’ were
calculated for the entire deepwater area surveyed in Div. 3LM, and the biomass
estimates summed to give 18,251 tons for Div. 3L and 22,870 tons for Div. 3M
(Table 1B).

Table 19 showa the compiled biomass eatimates from Tabkle 18, to gilve as
complete an estimate as possible of the biomass of G.halibut during the last half
of 1991. The total, including Div. OB is about 208,000 tens, and about 163,000
tons excluding Div. 0B. These estimates must be treated with caution, given the
methods used to calculate some ©f the individual estimates which were used to
derive this total, as well as the differences in vessel, gear, Ssurvey design,
survey coverage, and timing. No estimates of variance are available for many
of the results, and most of the deepwater areas have not been surveyed since
1592 . As well, it should be noted that there are some, areas for which biomaas
estimates do not exist in 1991, such as the eastern and southern slopes of
Flemish Cap deeper than 732 meters, the slopes of Div. 3NO deeper than 732
meters, all the inshore bays in the Newfoundland and Labrador area, and
virtually all sleope areas deeper than 1500 meters. It ia likely that some of
these areas have never been surveyed.

Maturity Data From Deepwatar Gillnat Fishary

A sample of Greenland halibut from the deepwater gillnet fishery in Div.
3K in August 1592 was examined for sexual maturity stage. The sample consisted
of 153 fish, 145 of which were female. Of the 145 females examined, 20 were
determined to be sexually mature and of these, only 5 were identified as having
spawned in 1992. The length frequency is shown in Fig.10 and the mean length
of the mature females is 81.5 ¢m. compared to 69.5 cm. for the immature fish.
These fish were sampled from a catch in a depth of over 1,000 meters.
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Table 1 Catches of Greenland halibut in Subarea 2 and 3KL with some estimates of

T

1977 1778 1524 8237 13446 6956 j

1978 1899 1207 3723 24107 7596 -
1979 577 1623 3415 19843 8610 -
1980 36 444 1466 17923 12773 -
1981 1799 2141 1358 16472 8912 -
1982 369 8985 5931 6794 4135 -
1983 111 5671 6028 11374 4655 -
1984 214 4663 6368 8432 5120 1900
1985 193 2358 6724 5775 3061 2200
1986 455 1564 6823 4237 - 2794 2100
4987 2700 2631 12464 6860 4786 3000
1988 2068 2463 1971 6389 2019 3500
1989 837 1821 2952 7840 2860 2600
1990 905 1158 2911 4952 2020 35500
1991 1556 2591 3034 2019 . 1580 54200

1992 1264 107 381 3489 1694 56225

Note: Catches in Subarea 2, 3K and 3L inside for 1992 are Canadian only. Catches in
Subarea 3 outside inciude an estirhatg of 10,737 tons of non-reported catches.
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- TABLEZ. ANOVA RESULTS AND REGRESSION COEFFICIENTS FROM A MULTIPLICATIVE MODEL

UTILIZED TO_DERIVE A STANDARDIZED CATCH RATE SERIES FOR GREENLAND HALIBUT IN
SA2 + Div. 3KL. (1990-1992 BASED ON PROVISIONAL DATA)

REGRESSION OF NOULYIPLICATIVE NODBL

NOLTIPLE Rovvvnnnnnnn 0.692
MOLTIPLE R SQUARED..... 0.679

ANALYSIS OF VARIAWCE
SOORCE OF SOng op REAR
VARTATION D SQUARES SQUARES

IRTERCERY i f.44lR 144282

RRERESSTOR i 6.30161 1.37080
CountrylBear!YC (1) 14  1.67281 1. 19480
North (2} 11  4.013K0 1289871

Division {3} &  5.114E0 1. 27880

Tear (4) 17 L.154E 1,26780

RESIDUALS LI R 1313 1.20087
10TAL 358 1.756E2

RECRESSI0N COBPPICIENTS

CATEGORT CODE  VARTABLE  COEPFICTERY

06T 3125 TRYERCEPT 0.7582
Noath 9
Division P
Tear 1%

(1) 3 { 0.111

M 1 0.473

H ] 0.242°

10§21 - i 0.975

125 § 0.069

11126 § .25

112 1 b.2u!

1120 - 8 0.7

14126 9 0.669

14127 10 0.460

16427 1 - 0.0

20126 1 0. 161

20127 1 DA

M8 1 0.153

(2) { 15 0.334

2 16 0.145

(! 17 0,002

i 18 0,048

§ 19 0,250

1 10 0.365

1 2 0.063

3 2 0.121

10 (3 0,30

1 2% 0.020

11 2 0.188

By 26 0,158

¥ ] 0.026

(3)
()

11 u 0,398 0.102
EH 3 LRl .13
16 10 108 1.1
n H 0.108 - 9.8
18 3 0.3 0.2
1 3 0.167 0.253
80 il 0.393 0.261
) 15 0.1%93 0.246
52 16 0.411 0.240
83 3 0.360 0.234
1) (}} 0.292 9.236
3] ¥ 0.115 0,238
86 40 0,203 0.
kY i 0.098 0.22¢
8 Y 0. 264 0.138
89 4 0.014 0.3
90 i 0,104 0.242
9 i 0,539 0.249
% i .55 0.246

PREDICTED CATCH RATR
LR TRANSEORM RETRANSFORMED

8

2
"
19
18
10
13

N

19
03
2
U
15
b3

1
n
u
i

KEAR 8.k NEAR 5.B.  CATCH  EFPORY
0534 0,069 0511 0,120 8681 56080
08602 00309  0.465 0,088 24598 52881
0.6439 0,023 0.3 0093 3941 5N
M R 07 0129 3851 50920
0589 0.0386  0.610  0.119 34068 55828
0.35897  0.0293 0068 0131 326 M08
“0.5593  0.0261  0.630 0101 30682 48701
0340 0,049  0.78  0.110 26208 3333
03920 0.481 0.M8 0100 2783 NN
“0.4602  0.0%66 0,699 0.090 24809 35484
0.6370 0.9 0.585 0,081 18610 382
0.9558  0.0188 0425 0,058 15678 313N
06561 0.0486 0,575 0.078 30938 5379
1.0165  0.0205 0400 0.057 19043 47615
08260 0.0197 0484 0068 1465 02Nk
“0.8562  0.017% 0470 0,062 46796 99520
291 002 0303 0.048  TA98% 247148
13067 0.0206  0.29% 0,043 66000 220598

AVERAGE C.V. POR THE RETRARSPORNED HEAN: 0.135

LBGEAD FOR AHOVA RESOLTS:

CODE C6T: 3124 = Caa(BBLD) 2 & | 14124 = Japan 104

F-VALUB
6.218
§.419
1.
R
5.761
R4}
STD. BRECR  HO, 035. 197
---------------- 1976
9.218 358 o
1976
1974
1380
0.1%5 § 1981
0.209 ! 1983
0.209 8 1984
0.154 16 1945
0.228 4 1986
0. 142 1 1987
0. 161 i 1988
0.137 ] 198¢
014 9 1990
0.102 N 1991
0.11 b 1992
8.1 !
0.116 )
0.190 $
0.1%% 8
9.169 11
0141 U
0.152 18
.11 19
9,106 39
0.097 ¥
6.1 18
0.103 Ly
0.119 1)
0.0%3 4l
0.0% 98

315 - 165 ) 1H26 = L0

16 = 6§ 14127 = 17

" - 10 7 ) 16127 = Poland 16 7
10127 = Pormer ¥2G YC 7 | 20126 = Former {56 TC 6
11125 = Porser DOR TG 5 | 20127 = |
12 = TC 6 | 27125 = Can(SP) 1C §
27 = R

A1l of the above CET are Bters Trawiers

OB DIVISION: 21 %26, 22 2, 13+ 20, M 23, 9=



Table '_3__
data included.

‘;\\\\x‘“km

1992 Greenland halibut sampling data for SA2+3KL - Canadian only - no cobserver

~——

TN

Age-length key Length frequency Catch (tons) Description
Offshore Q3 3K(365}) GN June 3K(1174) 390 GN, May-June, 3K
3L(198) OGN June 3L (595) 275 GN, May-June, 3L; other, June-Sept.
GN Rug. 3K (153) 1578 GN, July-Rug., 2HJ, 3KL
Offshore Q4 3K (70) GN Sept. 3K (144) 909 GN, Sept.-Oct., 2HJ, 3K
3L(161) GN Sept. 3L (478) 553 GN, Sept.-Nov., 3L
Offshore Q1 3K(298) OT Jan. 3K (561) 251 OT, Jan., 3KL
OT Feb. 3K (470) 349 OT, Feb.-Mar., 3KL
Offshore Q2 3K(203) OT April 3K (651) 559 ‘OT,'Apr.—May, 2J, 3KL
Q2 3L (96) OT June 3L ({339) 229 0T, June-July, 3KL
Offshore Q3 2G(128) OT Aug. 2G (348) 1264 OT, Aug.-Nov., 2G
2H(128) OT Rug. 2H (266) 26 OT, Aug.-Dec., 2H
Offshore Q4 3K(380) OT Oct. 3K(1501) 525 OT, RAug.-Nov., 2J, 3K
3L {55) OT Nov. 3L {303) 27 0T, Sept.-Nov., 3L
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CATCRH

MEAN STD. ERR.

TABLE . 5.
AVERAGE

AGE  WEIGHT LEMGTH
* 5 0.386 36.941
* 65 0.560 41,342
7 0.797  45.851
* B 1.282 52,447
~ g 1.937 59,760
0 2.544 64,644
1 3.169 69.232
2 %.942 73.841
3 5.111  79.779
#1 4 6.220  $4.580
M5 7.154 a6, 257

16 B.290  92.186
"7 i0.623  99.210

18
255
1319
840
359
316
268
234
118

3.19

19.90

35.33
29.47
19.61
19.11
15.04
15.89
9.46
6.64
4.50
1.61

C.64

C. V.

Q.17
0.08
0.03
Q.04
0.05
0.06
0.07
0.07

0.08

0.09
0.12
0.20
0.16




TABLE &, CATCH AT AGE {000) OF G.HALIBUT PRON THE CANADIAN PISESRY 1N
SA 2+ FRON 1988-1992,

TABLEF .CATCH AT AGE (PERCENT} QF G.HALIBUT FRON THE CABADEAN PISHERY

AGE | 1988 1989 1990 1991 1%92 10 Sh 243 FROK 1988-1995,

S
S s o i o, AGE 11988 1989 1390 1991 982
LB T 6106 4B 1818 s
NI AT bobe LT L LE
1A BT 90 3 R e
0 m s T RN TR TR
W B W 81169 256 15.0 218 208
NI U R S VR (1 BAL S L 00
e | 01 13 0T 06 00 83
Nl 10 onom 63 003 09 T
Bl 1y i | PR B K RN !
E101 1 1 1 s OO0 000D 02 3l
A Horo00 00 00 02 L8
e | 0 00 00 b1 00 08
| 6100 0.0 00 00 02
B0OWIB LU0 L2115 9T 3846 oy et e
TABLE B CATCH BIONASS A ACE (t) OF G. BALIBUT TRON T6E CARADIAN
FISHERY 1N Sh 243 FROK 1988-1982,
WE 986 1989 1990 1997 1892 TABLES . WEIGHT AT AGE (5G) OF G, BALIBUT FRON T6E CANADIAN PISHSRY
bomemm e IH Sk 2+3 FROK 1988-1992.
S 1 16 67 & 6 1 _ '
6 1238 1084 1T 1004 143 AGE | 1988 1383 1080 19H 9%
LAY B0 S8 H 1081 L b
bo115 000 1007 2501 1052 £ 1 0.7 0400 0416 0.0 0.388
U 1GR9 46 1982 68 B0 0SB DSGL 0881 0,596 0,580
001 W18 185 109 B DU DAL DTS 0I5 0,608 0,71
TR R R T b1 LIST LU L0 LU 1282
0 % W% % 3 9% § U LG40 LS9 LM2 L1736 1,931 .
EE T T RS CTR 0120 220 LUE 2400 250
VS R T P TT t {1 2800 2,900 2850 3,008 3.169
AN R 13593 000 18 LBL 3
LR T B TR T 314456 LS LS S90Sl
L T (R T I VI W1 SS12 B.62 BS6T 50 6220
T —— 151 6620 6960 6.906 6.674 .19
BLOBGIB 11609 9186 10215 6938 16 1 1IR LA LHE 00 820
ST L0000 %689 9601 9659 10,629
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Table |Q Average weight (kg) of Greenland halibut caught per set from fall research vessel ‘surveys by the GADUS ATLANTICA in Division 2J.
Numbers in parenthesis indicate the number of sets per stratum.

Gadus Gadus Gadus Gadus~ Gadus

Gadus Gadus ' Gadus Gadus Gadus 86, 101, 116, 131, 145,
Depth Gadus 3 12,15 27,29 42, 44 - 58 71,72 87,88 102,103 117, 118 132, 133 146, 147

Stratum {m) 1977 1978 1979 1980 1981 © 1982 1983 1984 1985 1986 1987
201 101-200 7.26(2) 1.36(3) 0.45(2)  2.83(3y 2.70(5) 9.67(6) 3.72(6) 4.83(3) 0.41(0) 0.98(%) 0.19(6)

202 201-300 21.34(2) 16.39(d) 22.00(4) 29.00(4) 34.50(2) 45.50(2) 30.75¢2) 92.75(2) 10.05(2) 0.85Q) 17.76(2)
203 301-400 31.55(2) 40.08(3) 65.32(3) 21.13(4) 52.00(2) 64.33(3) 226.83(3) 179.25(1) 25.00(3) 107.94(2) 27.83(3)
204 401-500 175.70(2) 484.67(2) 260.36(2) - 170.50(2) 284.00(3) 250.83(3) 260.00(2) 16.50(2) 267.35(2) 146.50(2)
205 101-200 20.97(4)  6.58(4) 10.21(2) 3754y 14.94(8) 24.09(12) 14.25(8) 6978y 1.44(8) L.1i(H 035010

206 101200 20.80(11) 7.78¢D  8.11(8) (0.11(7) 37.18(11) 18.72(18) 8.70(14) 10.86(11) 4.44(14) 4.03(11) 0.41(14)
207 101200 77.77(5) 25.54(8) 10.39(5) 6.90(5) 18.22(9) 10.33(15) 7.65(10) 6.26(7) 2.18(13) 1.21()  0.26(11)

208 301-400  186.14(4) 145.98(5) 90.72(4) 149.62(4) 240.75(2) 348.67(3) 110.00(2) 496.17(3) 406.14(3) 189.64(2) 102.94(2)
209 201-300 65.25(7 22.01(6) 8B.44(T) 104.75(6) 55.67(6) 129.64(11) 52777 37427 4N9 13.67(T) B.55(8)
210 201-300 19.416) 8.81(7)  9.53(4) ' 10.80(5)  5.00(3) 20.88(6) 41.50(2) 26.88(4) 5.19(4) 3.67() 4.00(4)
211 301-400 34.96(2) B5.30(4) 46.97(4) T2.82(5) 35.75(1) 55.75(2) 134.75(2) 55.75(2) 164.00(3) 102.94(2) 44.43Q2)
212 501750 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) 382.79(3) 374.48(4)
213 201-300 16.46(8) 13.16(7) 9.59(7) 22.94(8) 29.33(6) 34.19(10) 23.25(10) 20.50(5) 35.83(%) 19.66(%) 8.82(9
214 201-300 38.97(6) 48.18(7) 22.01(6) 15.40(5) 60.10(5) 84.31(8) 44.63(8) 59.75(4) 66.83(6) 8.836(6) 13.74(6)
215 201-300 37.68(4) 22.03(8) 7.01(6) 18.50(4) 12.30(5) 38.28(9) 14.46(8) 42.00(3) 16.21(6) 14.84(5) 11.87(7)
216 ° 301-400  102.33(2) 145.78(3) 181.36(4) 186.25(4) 63.25(2) 215.25(2) 102.67(3) 173.00(2) 81.75(2) 34.64(2) 51.12(2)
217 401-500  141.95(3) 168.28(2) 87.15(2) 156.00(2) 41.00(2) 58.25(2) 64.50(2) - 145.00(2) 10B.69(2) 41.48(2)
218 501-750  217.92(2) 238.14(2) - 129.50(2) 156.50(2) 40.00(2) 39.00() - 30.25(2) 82.20¢2) 48.97(2)
219 751-1000 - - - - 48.002) - 103,002y - 83.75(2) 286.09(2) 83.95(2)
220 1001-1250 - 56.92(2) - - - - - - - - -

221 1251-1500 - - - - - - - - - - -

222 301400  115.324) 64.52(5) 76.69(4) 00.38(4) 55.75(2) 188.00(3) 131.50(3) 27.67(3) 34.00(2) 2.25(2) 32.98)
223 401-500  255.52(2) 84.82(2) 63.9%(2) 136.00(2) 94.75(2) $8.00(2) 61.75(2) 113.75(2) B80.25(2) 126.93(2) 20.99(2)
224 501-750  173.65(2) 78.70(2) 122.47(2) 32.75(2) 115.00(2) 36.50(2) 50.50(2) 37.50(2) 28.00(2) 244.05(2) 63.46Q)
215 1001-1250, 3995 -
226 . 1251-1500 - 7@ - - - -
227 405-500  115.32(4) 86.86(2) 27.47(2) T3.75(2) 43.50(2) 54.90(5) 38.50(4) 36.67(3). 37.13(d) 20.66(3) 36.73(%)
228 201-300 6.53(8) 2193} 8.39(6) . 18.40(5) 8.00(6) 9.25(10) 10.33(6) 16.50(7) 6.36(7) 10.40(6) 5.28(T)
229 301-400 39.03(4) 14.40(4) 23.82(4) 25.63(4) 30.50(2) 21.50(4) 36.50(4) 11.00(3) 13.00(3) 14.66(33) 5.93(3)
230 © SO1-750 243.28(3) 80.74(2) - - 169.44(2) 60.25(2) 30.80(2) 93.00(2) 21.50(2) 26.25(2) 102.15¢2) 67.96(2)
231 751-1000 64.24(2) 138.57(2) - 186.50(2) - 93.75() S51.25(2) 98.75(2) 119.75(2) 28.23(2) - 18.48(2)
232 1001-1250  49.03¢2) 2721Q) - - - - - - - -
2233 1251-1500 - - - - - - - C- — - -
234 201-300 49.03(2) 98.53(5) 65.21(4) 79.00(4) 52.002) 98.00(3) 46.71(3) 90.70(2) 18.33(3) 12.742) 5.16(3)
235 401-500  117.59(4) 107.05(2) 83.99(2) 128.00(2) 139.00(2) 89.67(3) 252.50(2) 82.00(3) 85.00(2) 182.65(2) 118.68(2)
236 751-1000  98.06(2) - - - 44.75(2) 66.75(2) 101.00(2) 53.00(2) 85.25(2) 223.78(2) 93.95(2)

Eslimated biomass (t} 106,834 85,136 66,969 74,564 76,661 104,233 78,546 81,234 62,603 77,555 50,771
(surveyed area)

© lower limit 90,708 62,722 53,867 54,260 49,579 82,993 l63,918 55,160 47,364‘ 47,57 25,957
upper limit 122,960 107,550 80,071 94,867 103,742 125473 93,175 107,308 77,842 107,539 75,586

Estimated biomass (1) 109,184 86,732 75,280 : 84,311 79,715 107,864 78,546 89,273 62,603 77,555 50,771
muitiplicative model : .
{excl. strata 220, 221, 225, 226, 232, 233)




muitiplicative model
(excl. sirata 220, 221, 225, 226, 232, 233}

=11 -
TablelD. (Com’d.)
Gadus Gadus Gadus Gadus Gadus
159, 174, 190, 208 224
Depth 160, 161 175,176 191, 192 209,210 225,226
Stratum {m) 1988 198¢ 1590 1991 1992
201 101-200 0.08(8) 0.80(8) 0.53(6) 0.06(3) 0.00(3)
. 202 201-300 - 0472y 33U 2133 1.300Q)
203 301-400 34.00(2) 89.98(3) 24.33(2) 30.73(}) 5.5903)
204 401-500 166.00(2) 567.23(2) 125.15(2) 56.08(3) 37.17(3)
205 101-200 1.05¢6) 0.39(10) 030(8) 0352y 0.06(8
206 101-200 1.78(14) 0.65(13) 0.94(11) 01260 0.19(10)
207 101-200 0.05( 0.04(10) 0.00(7) 0.00(2) 0.00(3)
208 301-400 84.00(2) 201.75(2) 170.96(2) 36.88(3) 20.72(3)
209 201-300 11.225) 10288  8.20(6) 2.52()  1.85(%)
210 201-300 7.83(3) 6.76(4) 11.83(3) 237 235D
211 301-400 81.50(2) 23.33(2) 151.35(2) 17.75(5) 5.85(9
212 501-750 75.25(2) 42.75(4) 80.02(3) 21.3002) 26.80(2)
213 201-300 5.85(8)  2.35(9)  2.26(8) 0.25(14) 0.61(19)
214 201-300 22.0B(6) 5.97(6) 5.09(5 0I5y 1.20(14)
215 201-300 9.01{7)y  5390B) T7.046) 3.40(15) 2.63(10)
216 301-400 35002y 12.55(2) 7902  3.093) 312(3)
217 401-500 43.75(2)  6.03(2) 32.08(2) 433(3) 34403
218 501-750 58.50(2) 17.98(2) 42.15(2) 21.2002) 2.99(2)
219 751-1000 45.25(2) 35.002) 93.92(2) 12,502y 8.10(2)
-220 1001-1250 - - - - -
221 1251-1500 - - - - -
222 301-400 41.50(2)  8.00(2) 14.22(2)  097(3) 15D
223 401-500 63.50(2) 15.76(2) 23.43(2) 3.05(33) 3.36(3)
224 501-750 63.0002) 2.60(2) 12.35(2) . 6.60(2) 5.27(2)
-225 1001-1250 - - - - -
=226 1251-1500 - - - - -
227 401-500 320003 52.37(4) 40.83(3) 12.77(6) 19.70(6)
228 201-300 2.60(5) 5.27(8) 8.53(6) 2.13(») 1.48(5)
229 301-400 3.23¢3)  3.08(3) 225y 7073 9.13(3)
230 501-750 44.25(2) 43.28(2) 46.48(2) 30.95(2) 58.00(2)
231 751-1000  170.50(2) - 124.75¢(2) 27.40(2) 34.03(2)
2232 1001-1250 - - - - -
=233 1251-1500 - - - P -
234 201-300 20.25(2) 10.18(2)  4.50(2) - 2.92(3) L.B4(3)
235 401-500 70.25(2) 145.25(2) 185.95(2) 12.83(3) 9.05(%)
236 751-1000 13.00(2y - 110.69(2) ‘1 10.75¢2) 39.28(2)
Estimated biomass (1) 35,447 42,339 38,616 11,249 8,630
(surveyed area)
lower limit 26,531 -74,245 29,215 8,574 5,267
upper limit 44,364 158,923 48,018 - 13,925 11,993
Estimated biomass (1) 35,450 46,920 38,616 11,249 -
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Table lg‘ Average weight (kg) of Greenland halibut caught per set from fall research vessel surveys by the GADUS ATLANTICA in Division 3K. Numbers in
parenthesis indicate the number of sets per stratum.

Gadus Gadus Gadus Gadus Gadus Gadus Gadus

Gadus Gadus Gadus Gadus Gadus 86, 101, 116, 131, 145, 159, {74,
Depth 12, i5 27,29 42, 44 58,59 71,72 87,88 102,103 117,118 132,133 146, 147 160, 161 175,176
Stratum () 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989
618 101-200 1.50(5) 4.43(6) 0205) 007D 0.036) 0.33@8)
-619 101-200 1907y 0.57(D  0.225)  0.06(8) 001D 0.27(8)
620 201-300 66.73¢12) 29.39(10% 28.31(12) 25.72(10) 22.33(9) 19.25(10) 13.08(13) 14.68(14) 12.749 5.96(14) 9.52(12) 1.59(15%)
621 201-300 126.48(12) 114.39(11) 48.40(13) 32.77(11) 14.68(14) 31.87(12) 18.32(14) 30.53(15) S5.01(14) 8.16(12) 6.77(10) B.35(17

622 401-500  143.11(2) 119.44(3) 43.75(2) 132.502) 120.83(3) 224.00(2) 143.75(4) 60.38(4) 563.76(2) 207.12(3) 221.33(3) 148.2703)
623 301400  159.51(6) 33.53(4) 83.17(6) 83.33(4) 146.20(5) 217.17(6) 270.00(5) 67.50(6) 179.62(4) 136.80(5) 135.70(5) 82.06(6)
624 201-300 936(T) 10.60(4) 5.13(4) 3.75(2) S525(4) 2384 S5.00(4) 4974 3.60Q2) S.803) 2300) 3.300)
625 301400  17.56(6) 14.24(5) 14.50(6) 31.50(4) 8.75(2) 66.33(3) 42.95(5) 55.60(5) 39.003) 52.63(4) 30.58(4) 7.04(4)
626 301400  60.74(7) 42.18(5) 139.90(5) 58.20(5) 120.40(5) 101.75(4) 217.75(6) 124.65(5) 155.00(4) 66.30(5) 95.10(5) 98.92(5)
627 401500  TL67(2) 41.73(3) 68.50(2) 189.75(6) 124.43(7) 220.83(6) 300.56(8) 140.36(7) 263.60(5) 136.85(6) 145.15(5) 243.56(6)
628 301400  43.18(7) 35.75(5) 68.21(6) 16.33(6) 12.92(6) 36.08(6) 27.21(T) B1.96(6) 60.38(d) 42.46(5) 40.30(3) 29.90(4)
629 301400 20576) 13.38(2) 26.10(5) 31.33(3) 68.50(2) 65.67() 31.13(4) 22.00(4) 54.00(3) 79.67(3) 100.50(2) 66.27(3)

630 301-400  27.23(2) §0.78(4) 21.37(4) 117.25Q2) - 67.752) 1.733) 33.16(4) 30,75(2) 56.50(3) 56.33(3) 39.35(3)
631 401500  45.42(2) 23.30(3) 34.50(3) 68.60(5) 38.00Q2) 66.70(5) 105.30(5) 70.86(7) 67.58(4) 108.75(5) 76.52(6) 111.82(7)
632 201300 32000 2.83(4) 11.69() 625 7.503) 3.4303) 8.57(3) 2.25() 2.002) 0.30(2) 1.58¢)

633 301-400 8.10(9)  9.05(10) 16.10(10) 9.988) 7.93(D 12.38(12) 1. 05(10) 14.46(12) 19.70(8) 19.61¢11) 13.24(8) 22.34(10)
634 201-300 6.31(9) 9.44(8) 5.29(D 5417 140911 6.60(5) 593 4689 3725 9.05(11) 3.45(6) 2.69(7)
633 201-300 6.69(% 6.12(8) 19.25(6) 12.00(5) 17.10(5) 7.83(6) 10.19(8) 421(7) 11.02(6) 11.08(6) 4.54(5) 6.99(7)
636 201-300 5.58¢D 467N 11797 12.75(6) 21.85(10) 4.05(6) 7.40(8) 4.34(8) 3.40(49) 1.70( 3.97(6) 3.52(5)
637 201-300 3930) 4157 6.00(6) B25(6) 9.71(T) 14.80(5) 4.97(6) 13.50(7) 10.954) 9.08(6) 3.96(8) 3.37(5)
638 301-400  15.1S(8) 13.24(9) 11.11(9) 20.31(8) 20.39(15) 18.05(11) 12.55(10) 34.52(11) 25.45(4) 18.68(10) 11.00(8) 11.49(11)
639 301-400 5.13(9)  T.83(4) 6.58(6) 7.38(6) 19.05(10) 1L.T(T) 2.41(8) 4.69(8) T.33(6) 3607 3.23(6) 2.76(8)

640 40i-500 3291 - 59.25(2) 36.00() 21.50¢) - 13.75Q2) 18.50() 10.25(2) 20252 625 9.01(2)
641~ 501-750 5.45(2) 26.77(% 3175 21.80(2) 24.50(4) 61.33(3) 62.50(3). 22.69(4) - 25900 - -
642 751-1000  18.632) - 33.25Q)  9.33(%) 33336 - 81.35(6), 33.50(5) - 217065 - -

643 1001-1250  7.49(2) 1294 - . . . . R . . . _
644 12511500 15.22(2) 4.99(Q) - - - - ; . . . . .

645 . 401500  18.61(2) - 12.000) 21.75@2) 17.67() 125 54.25(2) 41.83(3) - 25.502) 11.402) 3.23(2)
646 501750 59.24(2) 88.96(1) S1.50(2) 63.25() 15.50( 91.25(2) 100.50(2) 66.50(3) - 300000 - -
647 751-1000  160.23(7) 48.13(2) B9.25(2) 82.50(2) 39.50¢%) - - 1147203 - - - .

648 1001-1250  15.45(2) - - - - - - - . ) ) ;
649 1251-1500 10912 - - - - - - . ; - . )

Estimated biomass (1) 99.134 66,330 70,623 77,966 70,870 97,790 111,612 78,804 106,387 76,482 68,270 68,878
(surveyed area)

lower limit 68,648 49413 55888 64,299 55559 76,816 86,170 - 63,917 76,206  §7,93% 51,398 53,665
upper limit 129,622 83,247 85,358 91,633 86,182 118,664 137,055 93,691 136,567 95,025 85,143 84,090

Estimated biomass ()
multiplicative model 96,896 65,670 70,668 78,098 72,567 105,647 115,399 78,355 113,507 79,475 73,265 73,154
(excl. strata 618, 619, 643, 644, 648, 649)




Table §2, (Cont’d)

multiplicative model

(excl. strata 618, 619, 643, 644, 648, 649)

Gadus Gadus Gadus
190, 208, 224

Depth 191, 192 209, 210 225,226

Stratum {m) 1990 1991 1992
-618 101-200 0.00(4) 0.0  0.00(3)
-619 101-200 0.00(5) 0.04) 0.00(3)
620 201-300 1L13(%  2.04(14) 0.25()
621 201-300 0.98(11) 2.44(5) 3.193)
1622 401-500  385.48(2) 61.47(3) 29.45(3)
623 301-400 35.77(5) 31.56(6) 10.95(3)
624 201-300 3.60(4)  3.18(2) 2.70()

- 625 301-400 34.64(4) 15.63(3) 2.90(3)
626 . 301400 23.49(4) 25.35(3) 23.12(%)
627 401-500 115.92(5) 63.20(3) 15.30(3)
628 301-400 17.46(5) 6.33(3) 3.23Q3)
629 . 301-400 15.55(2) 6.20(4) 13.58(3)
630 301-400 28.04(2) 28.55(3) 10.63(3)
631 401-500 34.94(6) 112.37(6) 19.80(3)
632 201-300 7.2002) 1.63(10) 3.10(13)
633 301-400 11.99(11) 12.02(25) 9.14(25)
634 201-300 3180 23725 0.90025)
635 201-300 L7T1(® 0.26(4) 0.46(3)
636 201-300 2.03¢Ch 1.24(3) 0.92(3)
637 201-300 5425y 1.996) 1.01(H
638 301-400 27.57(9)  8.49(25) 8.1902%)
639 301-400 4.57(N 4.19(3) 4.71(25)
640 401-500 16.48(2) 12.0003) 4.95()
641 501-750 39.92(2) 8.30(2) 6.53()

642 751-1000 45.2003) 38.05(2) 94.16(2)
-643 1001-1250 - : - -
-644 1251-1500 - - -
645 401-500 20.402) 3.87(3) 8.02(3)
646 S01-750 10.40(2) 27.70(3) 9.27(3)
647 751-1000 95.70(2y 24.85(3) 14.08(3)
-648 1001-1250 - - -
-649 12511500 - . -
Estimated biomass(t} 60,272 35987 20,714
(surveyed area) '
lower limit 40,175 28,656 16,511
upper limit 80,368 43,318 24,917
Estimated biomass(t) 60,354 36,035 -
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Table [ﬂ Average weight (kg) of Greenland halibut per set from fall research vessel surveys in Division 3L. Numbers in parentheses indicate number of sets per
stratum.
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.

ATC . W.T. W.T.
323, ATC W.T. 16, .37, AN, wWT. WT W.T. W.T. WT. WT.
Depth 324,325 333,334 7,89 17,18 38,39 72 65 yi 87 101  113-115 129,130

tratum m - 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 © 1991 1992
328 51-100 - . . 0.20(4) 0.098) 0.526) 0.25(4) 0.06(7 0.107) 0015 0.003) 0.00Q)
341 51-100 0.503) 0.19@) 0.80d) 0.50(5) 0.26(7) 0.04(0) 0.62(9) 0318 026(8) 0.18(6) 0.00Q) 0.3003)
342 51-100 1330)  2.83(3) 0.87@) 0002 073@) 020Q) 0.00(3) 0.233) 0.173) 056(2) 0.012) 0.00(3) '
343 51.100 0.88(4) - 0.533) 0004 0.08(3) 0.023) 0.003) 0.003) 027(3) 0.093) °0.00@) 0.00Q)
344 101-150 6.94(4) 1.00(3) 434(6) O.18(6) 2.46(9) . 4.63(7) 2.88(4) 3.20(7) 6.3 1.136) 0342) 0.00))
345 151200  20.75(4) 8.67(6) 9.25(8) 39.60(7) 36.61(9) 6.26(4) 18.00(2) 23.0%(7) 12437 24.625) 2074 2.55(4) "

346 151-200 9.000) 11.63(4) 17.50(5) 27.33(6) 35.80(5) 26.063) 22.50(4) 16.00(5) 25.75(4) 32.63(3) 12.73(15) S5.82(14)
347 101-150 1.833)  3.02(4) 2.586) 0.07(6) 0.76(4) 2.944) 0.13() 2030(5) 15.10(5) 3.942) 0014 0.002)

348 51-100 0.42(6) 2.08(5) 030(11) O0.11(11) 0.61(14) 0.88(S) 043(% 044(10) 0299 026(11) 0.00(4) 0.00(4)
349 51-100 0.09(7)  0.03(5) 043 0.10(14) 0.07(10) 0.09¢9) 024(10) 0.00) 0.04(10) 0.06(7) 0.00(5)  0.00(5)
350 31-50 0.006) 0002 0.008) 0.00012) 0000 0.00(11) 0.000©) 0.00(10) 0.00(10) 0.008) 0.00(16) 0.00(4)
363 31-50 0.00(4) 0.00(3) 0.00(3) 0008 0.0010) 0.00( 0.00%) 0.00(10) 0.0009) 0.00(8) 0.00(1T) 0.00(25)
364 $1-100 0.499) 0.25(11) 0.87(1) 0.00(10) 0.05(18) 0.14(5) 053(14) 0.27(14) 0.35(11) 021(12) 0.01@  0.03(5)
365. 51-100 2884) 2754  130(5) 0304 0.12(8) 1.08(5) 3.18(6) 03005 0.90(5) 03I¢#) 0013 0.073)

366 101-150 5.0003) 9.586) 6.00(4) 6.23(11) 18.09(%) 10.90(4) 8117 20647 11.50(7) 6.81(6) 0.28¢21} 1.2324)

368 151200  21.502) 28.75) - 17.75() 29.00Q) 6.662) 9.00Q2) 21.75() 27.25(2) 184.632) 9.81(6) 7.37(10)
369 101-150 13.25¢2) 12.00(H 14.006) 5.19(7) [3.33(6) 6.36(3) 9.25(4) 3.64(5) 4.08(5) 12.40(4) 4.76(%) 1.15(8)
370 51-100 0.00(4) 0.50(6) 0.44(6) 0397 1529 2.3002) 025(6). 0017y 0.04(6 0.735) 0003 0.00(3)
N 31-50 0.01(4) 000(5) 000(5) 0007 0.00(7) 0043) 0.00(5) 0006 0004 0005 0013 0.003)
in 31-50 0.00(5) 0.00(7 0.00( 0.00(13) 0.00(17) 0.01(% .0.00(13) 0.00(13) 0.00(12) 0.00(10) 0.00(26) 0.00(24)
384 31-50 - 0.00[4) 0.003) 0.00(6) 0008) 0.08(5) 0.006) 0006) 0005 0004 0.00(18) 0.00(19)
385 51-100 0.26(8)  2.19(8) 3.20()  0.50(12) 1.24(12) 4.67(8) 2.44(9) 0.00(13) 0.17(11)y 0.7 0.00¢5) 0.61(5)
386 101-150  37.00@) 21.75() - 12.60(8). 37.50(5) B34(4) 6.134) 4.86(5) 10.90(5) 11.57(4) 5.70@) 9.6203)
387 151-200 67.50(2) 43.67(3) - 49.00(3) 42.25(4)  B.00(Z) 26.33(3) 12.75(4) 15.33(3) 12.00(3) 24.53(5) 13.87(})
388 151200 - 2.33(3) - 24.00(2) 24.75(2) - 17.252) 19.002) 15.50(2) 4.18(2) 12.73()  30.033)
389 101-150 - 7.88(4) - 19.25(6) 26.80(5) 9.80(4) 11.25(4) 8.88(4) 10.25(2) 6.28(3) 4.60(3) 8.520)
390 51-100 0.00@) 3.50M) 007G) 0.003) 2727 3.626) 1068 0.00®) 0577 0526 2173) 0320)
39 101-150 - 275() 21.50(2) 18.75(2) 2975  3.25(2) 4.10@2) 2.40() 13.00() 6.03@2) 17.253) 4.1003)
392 151-200 - 14.00(2) 15.25(2) 26.50(2) 25.00() 18.00(2) 8.25(2) 13.25(2) 12.00() 10.73(2) 22.10Q3) 6.7203)
729 201-300 - - - 7075 3050 1792y - - - 22.60(2) 25.553) 19.30(2)
730 301-400 - - - 12.25¢y  6.75(2) - - - - - 15.27¢2) 11.07(2)
731 201-300 - - : - 41.75(2) 15.00(2) - - .- - 18.20(2) 7.18Q3) 14.33(33)
732 301-400 - - - 12.63(2) 21.00(2) - - . - 16.25¢2)  4.10(2) 15.52(2)
733 201-300 . . . i2.75(4) 35.833) - - - 14332) 26.42(3) 27.580)
734 301-400 - - - 17.67(3) 37.00(2) - - - - 18.40(2) 13.18(2) 7.78(2)
735 201-300 - 33.00¢2) - 42.0003) 29.25(2) 47.50(Q) - - - - - 14.38(3) 1B.62(3)
736 301-400 - 30.007) - - 70.002) 52.532) - - - 19.202) 15.83(2) 11.20Q2)
Estimated biomass (1) . . . . o
(surveyed arca) 12,722 11,649 6,634 l7,_548 23,848 10,610 %821 10,851 " 10,518 16,05 7,326 6,735
lower lmit 5,692 9.130 5,010 12,286 19,726 6,743 6,996 8,443 8,133 44,558 4,584 4,875

upper limit ' 19,752 14,168 8,258 22,810 27,970 14,477 12,646 13,259 12,903 76,667 10,067 8,596

Estimated biomass (0
multiplicative model : _ .
(all steala included) 17310 14,528 14368  17.923 23924 13,669 13,064 13,526 13,351 16,589 7,324 ;
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Table] #. Rank of year class strengths (1=strongest; 15=weakest) for year-classes 1882-1986 during
1978-1992. :

Age (yrs)

Year-class 2 3 4 5 3] 7 8 ] 10
1982 10 10 4 12 8 4 13 14 15
1983 5 4 2] 4 2 9 14 15
1884 3 2 5 1 3 14 15
1985 9 7 1 3 14 15
1886 8 3 2 2] 15

Table 18. Biomass estimates of G.halibut from surveys conducted
during £991.

DIV. VESSEL DEPTH RANGE DATES BIOMASS(t)
2G A.Needler < 500 m Nov. 420
2G N.Kingfisher 1000-1500 m Aug. 13,463
2GH (USSR 7) 300-1500 m 227 15, 550
2H A_.Needler < 500 m Nov. 2,293
21 N.Kingfisher 1000-1500 m Aug. 15,980
2J N.Kingfisher 1000-1500 m Aug. 13,179
2J G.Atlantica < 1000 m Nov. 11,249
3K G.Atlantica < 1000 m Nov. 36,035
3K C.Adair 1000-1500 m Sep. 22,072
3L C.Adair 750-1500 m Sep. 18,251
3L W.Templeman < 732 m Nov. 71,324
3M C.Adair 750-1500 m Sep. 22,870
3M (EEC ?) < 732 m Jul. . 8,038

Table 19. Summary of biomass estimates of G. halibut from surveys
conducted in 1991.

AREA BIOMASS ESTIMATE (t)
0B 45,000
2GH 23,853
23 24,428
3K 58,107
3L 25,575
M 30,908
Total 207,871
Total (excl. 0B) 162,871

- OB is an average of Russian and German surveys.

~ 2GH is the mean of Canadian and Russian/German surveys. The
Canadian survey consists of the estimate from the A.Needler plus
the estimate from the N.Kingfisher.

- 2J Canadian survey consists of the estimate from the G.Atlantica
plus the estimate from the N.Kingfisher.

- 3K Canadian survey consists of the estimate from the G.Atlantica
plus the estimate from the C.Adair.

- 3L Canadian survey consists of the estimate from the W.Templeman
plus the estimate from the C.Adair.

- 3M consists of the estimate from the Canadian survey (C.Adair)
plus the estimate from the EEC survey.
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Greenland halibut
Subarea 2 and Div. 3KL

110000
100000 -
90000 -
80000 -
70000 -
80000 -
50000 -
40000 -
30000 -

= L)

1963 1966 1969 1972 1975 1978 1981 1984 1987 1990
Year

Catch (tons)

Fig.7 Nominal catches of G. halibut in Subarea 2 ahd Div. 3KL.
Recent years inciude Div. 3MN. _
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Greenland halibut
inside (Div. 3L) vs. Outside {(SA3)
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Fig. § Total catch of G. halibut inside 200 miles (all afeas) compared

to the catch outside 200 miles (Subarea 3) from 1977-91.
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Fig.4- Standardized CPUE with approximate 95% confidence
Intervals for Greenland Halibut in SA2 + Div. 3KL from 1975-1992.
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G.halibut Biomass
Div. 2J,3K and 3L
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Fig.5 G. halibut biomass estimates separately by division
from research surveys in Div. 2J,3KL during 1977-92.

G.halibut Blomass
Div. 2J,3K and 3L
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200000
T
S 150000 -
E 100000
m
50000 -
0

1985 1887
Year

Fig. é G. halibut cumuiative biomass estimates by division
from research surveys in Div. 2J,3KL during 1981-92.
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Fig. 7. Abundance estimates at age of G. halibut from research vessel surveys in Div. 2J,3KL from 1978-92
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Fig. 8 Age composition of G. halibut by age range from research surveys in
Div. 2J,3KL during the fall of 1978-92.
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Fig.9 Abundances of G. halibut from surveys in Div. 2J3KL

at ages 4-6 from 1978-92. Highlighted numbers on graphs

indicate particular year-classes.
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