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Catch History and TACs

A directed fishery for Greenland halibut began in the early-
1960s with the introduction of synthetic gillnets in the deepwater
bays of eastern Newfoundland. Catches increased from fairly low
levels in the early-1960s to over 36,000 tomns by 1969 and ranged
from 24,000 tons to 39,000 tons over the next 15 years (Fig. 1}.
From 1986 to 1989, catches exceeded 20,000 tons only in 1987 (Table
1; Fig. 1). In 1990, an extensive fishery for Greenland halibut
developed in the deepwater area of the NAFQ Requlatory area near
the boundary of Div. 3L and Div. 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 199]1 was at least as high as 55,000
tons (Table 1; Fig. 1 and 2} although some estimates put the catch
at neater 75,000 tons. Catches during 1992 and 1993 remained high
and were estimated to be about 63,000 and 62,000 tons,
respectively. The major participants in this fishery have been
EU/Spain and EU/Portugal, as well as a variety of non NAFO-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 for comparison with traditional fishing
areas of Subarea 2 and 3 inside the Canadian zone.

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.

Canadian catches have been 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 1993 gillnet catch of 3,200 tons
was the lowest in the time series. The traditional gillnet fishery
has been conducted by relatively small vessels (<35 m) fishing in
the deepwater channels near the Newfoundland and Labrador coast as
-well as the Newfoundland east cocast deepwater bays. However, this
component of the fishery has declined rapidly in recent years and
has now virtually collapsed. The Canadian gillnet catches that have
been taken recently represent mainly those of a newly developed
fishery along the deep edge of the continental slope especially in
Div. 3KL during 1991 and 1992 but extended further north to Subarea
2 (Table 2) and also to Div. 0B to a much lesser extent.

Canadian otter trawl catches peaked at about 8,000 tons in

1982, declined to leas than 1,000 tons in 1988,. then increased to
about 7,400 tons in 1991 Whlch is the highest level gince 1982. In
1992 , otter trawl catches were less than half that of 1991 due to
low catch rates. The catch in 1993 was just over 1,512 tons.

The TAC for this resource increased from 35,000 tons in 19890
to 55,000 tons in 1981-84, 75,000 tons in 1985, and 100,000 tons in
1986-89 (Fig. 1). These increases in TACs were the result of
research vessel survey estimates of stock biomass which indicated
both high levels of fishable biomass as well as prospects of
several better than average recruiting year-classes. After
observing a major reduction in steock biomass from the late-1970s to
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the late-1980s in Subarea 2 and Div. 3KL of about 50% from similar
surveys the TAC was reduced te 50,000 tons in 1990 and this level
has been maintained since that time despite the substantive
declines in stock size throughout the normal range of observed
historical stock distribution. Although the Scientific Council, in
its deliberations during June 1993, could not advise an appropriate
catch level for 1994 a TAC of 25,000 tons was set by Canada in
Subarea 2 and Divisions 3KL. This level was based on advice of the
Fisheries Resource Conservation Council, an adv150ry body set up by
the Canadian Department of Fisheries and Oceans in 1993. It was
intended that this catch should include all catches in the area of
Subarea 2 and 3 for conservation purposes.

Commercial Catch and Effort

Catch and effort data from the directed fishery for the pericd
1975 to 1990 were obtained from TCNAF/NAFO Statistical Bulletins
and were combined with provisicnal 1991-1992 NAFO data and
preliminary Canadian data for 1992-1993.

The catch/effort data were analyzed with a multiplicative
model in order to derive a standardized catch rate series for hours
fished. Effects included in the model were a combination country-
gear-tonnage class category type (CGT), menth, NAFO division and
year. Except for the year category type, 1nd1v1dual observations of
catch or effort data less than 10 units were eliminated prior to
analysis as were categories where there were less than five samples
in the database. In the current analysis considerable data were
added to the database based upon information the Spanish fishery in
1992 which occurred in the NAFO Requlatory Area.

The regression was significant (p <.05}, explaining 60% of the
variation in catch rates (Table 3). The standardized catch rate
series (Table 3, Fig. 3} shows high within year variability,
especially in the late-1970s to mid-1980s. There was an increasing
trend from the mid-1970s to about 1982 then declined to the lowest
level previously observed by 1986. The standardized catch rate
showed stability for the next several years but declined
significantly between 1990 and 1991. It has remained at about that
level to 1993. According to the diagnostics presented in the
updated analysis here (Table 3) there appears to be some indicatien
of seasonal variation with higher catch rates apparently cccurring
during the winter months. In addition, the current analysis also
indicates that catch rates were somewhat higher in Subarea 2
relative to Subarea 3. The overall trends by year, nevertheless,
has not changed from the previous analysis.

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 4 contains a summary of the sampling data
available from the Canadian catch in 1993 (Table 2); the calculated
catch numbers-at-age, mean weights (kg)-at-age and associated
statistics for the Canadian fisheries in 1993 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
remcvals—at-age for catches where sampling data were not available.
Catch at age data from these calculations for 1975-88 are presented
in Table 6 with the associated weights at age shown in Table 7.

Due to the serious uncertainties connected with catch
infeormation in new fast developing fisheries this is no longer
considered acceptable. Consequently, catch-at-age for Canadian
sampling and Canadian catch only were re~-calculated for 1988-93.

Catch numbers-at-age and catch weights -at-age (kg) for these data .

are presented in Tables 8 and 9. Ages 6-8 dominated the catch in
most years up to 1991 (Table 8), which is typical of the Canadian

catch. Although the Canadian catch was much lower in 1992 and 1993

than in previous years, there were increases in the proportions of
ages 9-13 (Table 8). This is due to an increase in the exploitation
of Greenland halibut in the deepwater along the continental slope
by gillnetters using B" mesh in depths to 1000 m and deeper. The

mean welghts (kg)-at-age in did not indicate any significant

variation among years (Table 9).
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Research vessel surveys
1) Stratified-random groundfish surveys

Bicmass estimates from Canadian stratified-random groundfish
surveys in autumn in Div. 2J for 1977-92 are presented in Table 10.
Due to a revision of the stratification scheme in 1993(see Bishop,
this meeting) strata are not directly comparahle, therefore, the
results for Div. 2J in 1993 are presented separately in Table 11.
Similarly, the biomass estimates for Div..3K during 1978-1992 and
1993 are shown in Tables 12 and 13, respectively. No similar
changes were made for Div. 3L, thus the biomass estimateés for the
entire time series available from 1981-93 are detailed in Table 14.
In all cases the total annual biomass estimates are accompanied by
95% confidence limits. Annual biomass estimates are also
illustrated by division separately in Fig: 4 and cumulatively for
Div. 2J, 3K and 3L in Fig. 5. . ‘

© "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. Wo Canadian 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 15 and illustrated by year in Fig. 6. A
summary of annual abundance by various age groups i.e. Ages 1+;
Ages 3-5; Ages 6-%; Ages 10+ are shown in Fig. 7. In order to
better examine strengths of recruiting year-classes and trends in
the abundance indices for individual ages 2-7, inclusive are
presented in Fig. 8 with ages 2-4 and 95% confidence limits shown
in Fig. 9. Although there were no surveys in the fall of 1978-80
in Div. 3L estimates of 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
9,000 tons by 1992 (Table 10; Fig. 4 and 5). There was a slight
increase in 1993 to near that of 1991 (Table 11) but still at a
very low level. The biomass index in Div. 3K peaked at 112,000
tons in 1984 but by 1987 biomass im this division also began a
steep systematic decline similar to Div. 2J and reached a low of
just over 20,000 tons in 1992 (Table 12; Fig.4 and 5). In 1993,
-there was a similar proportional increase in biomass as in Div. 2J
to a level slighter higher than that of 1991. Estimates for Div.
3L to a depth of 366 meters were relatively stable from 1981 to
1990 at about 15,000 tons (Table 14; Fig. 4 and 5). Between 1990
and 1991, the biomass index fell from nearly 17,000 tons to 7,300
tons and further to 6,700 tons in 1992 despite the fact that
survey coverage in 1991-92 was complete to depths of more than 720
meters. Unlike the divisions to the north the biocmass estimate in
Div. 3L in 1993 declined from that of 1992 to a level near half the
1991 and 1992 estimates. . The cumulative biomass index for all '
three divisions (Fig. 5) has steadily declined from a high of over
200,000 tons to 37,000 tons in 1992 by far the lowest in the time
series. The increase in 1993 amounted to a total of about 49,000
tons.

Longer ' term declines in abundance are less apparent than
indicated by the bicmass indices due to the fact that the declines
are not consistent across all age classes (Table 15; Fig. 7). An
examination of the age structure in shows that the ages 6+
abundance has been declining since the mid 1980's and by 1993 the
age 6+ abundance is far below anything ever cbserved at a level of
about one third of that estimated in 1992. Age 10+ has been
declining since the early 1980's and by 1993 did not even appear
incidently in the survey catches. On the other hand, ages 3-5
were slowly increasing from the early 1980's to about 1989. From
'1989 to 1992, however,- these age groups also declined very sharply
to a level less than half the 1988 estimate.

The sudden increase in 1993 in both the age 1+ and ages 3-5
{Fig. 7)is attributed to a significant increase in the estimated
abundance of ages 2 and 3 in the 1993 survey (Fig. & and 9).
Although the increases in both ages are statistically significant
(Fig. 9) caution must be exercised in interpreting the data based
on a single estimate. For example, even though the age 3 in 1993
is significantly higher than any other year-class in the time
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series its representation at age 2 in the 1992 survey was much less
impressive. Given the results of the 1994 Zandvoort survey in the
winter of 1994 (see Morgan et al. (this meeting)) which also showed
good signs of recruitment there is, however, some room for cautiocus
optimism for future recruitment. The commercial age classes, on
the other hand, have virtually disappeared compared to their
historic numbers not so long ago. Unless serious consideration is
given to controlling unrequlated catches and fishing effort
egpecially in the Regulatory Area, this stock will surely decline
further and likely seriously compromise the growth potential of
incoming year-classes if, in fact, they prove to be anywhere near
‘as good as first cbserved.

Biological Studies
1) Maturity at Lengﬁh

Samples were collected from the commercial deepwater gillnet
fishery in Div. 0B, 2GHJ, and 3KL. Samples were taken from June to
October 1993. A total of 7368 fish were sampled for length and
maturity stage. 464 fish were sampled in Div. 3L 2529 in Div. 3K,
193 in Dpiv. 2J, 1552 in Diwv. 2H, 1830 in Div. 2G and 800 in 0B.
93.5 % of the fish sampled were females so analyses will be
restricted to that sex in this paper. There were sufficient
samples in only Div. 0B, 2G, 2H, and 3K.

The length distribution of the sampled fish is given in Fig. 11 for
each division. A large portion of the sampled distributions were
composed of immature fish. There was also considerable overlap in
the lengths of mature and immature fish, particularly in Div. 3K.

Maturity ogives were constructed for the females in each Div. (Fig.
12). The ogives were calculated using probit analyses assuming a
normal distribution. The length at 50% maturity generally declined
from south to north. The Lg, in Div. 3K was 85.7 cm, in Div, 28
77.2 em, in 2G 75.2 cm, and in Div. 0B 69.4 cm. Much of the
commercial catch is composed of fish below this size.

Table 1 . Catches of Greenland halibut in the Northwest Atlantic by division and selected areas from 1977-93.

1977 1778 1524 8237 13448

1978 1899 1207 . 3723 24107 75968 | 38532 - 38532
1979 577 1623 3415 196843 8610 | 34068 - 34068
1980 36 444 1466 17923 12773 | 32642 - 32642
1981 1799 2141 1358 16472 8912 | 30682 - 30682
1982 368 8985 5931 6794 4135 | 28214 - 26214
1983 111 5671 6028 11374 4655 | 27839 - 27839
1984 214 4863 6368 8432 5120 | 24797 1000 28697
1985 193 2358 8724 - 5775 3061 18111 2200 20311
1988 455 - 1564 6823 4237 2794 | 15873 2100 17973
1987 2700 2631 12484 68680 4786 | 29441 3000 32441
1988 2068 2463 1971 6389 2019 14910 3500 18410
1989 837 1821 2952 7840 2880 16310 2600 18910
1990 905 1158 2911 4952 2020 11946 35500 47448
1991 1656 25391 3034 2018 1590 10790 54200 64990
1992 1264 107 382 3489 1694 6936 56225 63161
1993 961 426 159 2186 952 4684 57550 62234

Note: Catches in Subarea 2, 3K and 3L inside for 1992-93 are Canadian oniy.
Catches in Subarea 3 outside include estimates of non-reported catches.
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Table 3. ANOVA results and regression coefficients from a multiplicative
model utilized to derive a standardized catch rate series for Greenland

Halibut in SA2 + Div. 3LM (1991-1993 based on preliminary data).
EEGRESSTON CF XULTIPLICATIVE KODEL

NUITIZLE RBovervvivcnns 0.7% CATEGORY  CODE  VARIABLE CORWFICIZRT - STD. ERRGR MO, 0BS,
NULDIPLE R SQUARKD..... 0602 e
AALYSIS OF VARIANCE () % (ki 9. 365 0,245 18
SOURCE OF SEX3 OF NEAR it ! 0.173 0.241 10
TARIATION P 9QUARES SQUARES R-TALOE 80 3% 0,376 0.250 12
- e e 8l ¥ LB 0,236 15
IHTERCEDT 1 231082 2,310 L 1 0,423 0,289 19
: B 38 031 0,8 U
REGRESSION 1 108312 2. 19580 10,982 ' B k) 0,307 0,225 ¥
" CountryiGear!™C (1) 14  L.OT6E1  1.41280 o 85 40 0.123 0,226 i
Month (2) 11 015680 T.41587) 1.1 86 i 0.166 0,226 u
division {3} 5 5.62080 1,12480 5.629 B i 0.080 0.218 1
Year (4} 10 2.563R1 1,42480 .13 8 X 0,251 0,226 2
8 H 0,085 0,232 1
RESIDUALS 350 6.988R1 1997871 90 5 0,003 G231 2%
CT0TAL 399 L.0e2m2 , | 1§ 0,511 0240 15
RECRESSION CORPRICIERTS 9 It 0,542 0,235 i
. soommemann tnna 9 1§ 0,703 0,287 1
CATEGORY  CUODE  VAREABLY  COEPRICIZNT  §TD. ERROR MO, 0BS. _ PREDICTRD CATCH RATE
-------- : 1§ TRARSRORN RRTRARSFORNED
Coustry!Gear!1C  J125 INPRRCEPT 0,113 0.227 399 YEAR  MEAN 8.8, NRAR S.B. CATCH  ERRORY
Nonth g e mmee e e emee e meeeen
" Division Y 197 07727 0.0516  0.97 0112 28681 67666 :
Year 7% : 197 C0.8615  0.0280  0.461 0077 24598 S
(1) 312 1 6,559 - 0,188 § 1917 0,639 0.0235 0,516 0.008 31941 55412
i 2 4150 0.207 § 1978 04001 0,0262 0725 0107 38532 B¢
10127 ] 1,005 0.197 2 1979 6.5994 0033  0.5%6 Q.11 0B BMNI8
11128 | 0,088 0,145 16 1980 C0.39%2 00213 0131 0021 32642 us%s
11148 § 0,240 0,216 § 1981 C0.5900  0.0241  0.605 D093 30882 50886
112! 6 0.273 0,135 17 1982 703800 00171 0172 0100 28214 3356
1124 7 0.364 0.154 1 1989 C0.383%  0.0163  0.M5 009 27833 3M481
14126 8 0,689 0.131 2 1984 04655 0.0150  0.688 0,08 26697 38178
14127 g 0,449 0.181 y 1985 C0.6486 00176 0572 D76 20011 35498
16127 19 0.216 0.087 51 1985 C0.9387  0.01T3 0429 0056 11913 1934
19124 1l 0,124 2.166 2 1987 “0.6931  0.017F 0548 D072 54l 5034
19126 1 0.308 0.164 3 1988 71,0235 0.0185 0,394 0058 IB410 46785
10127 13 011 9,119 2 1989 08272 40179 0.7 D064 18010 3u4T9
27126 U 0.168 0.111 2 1990 "0.8085  0.0189 0490 0,062 4TM6 9686
(2) 1 15 0.282 0146 " 191 CLIBL 0.023% 0274 0,042 64990 237516
2 16 0.219 0.148 it 1992 CLAME 0,018 0294 0040 6361 ZUTY
3 11 0,027 0.137 1 1993 CLAT6  0.0277  0.M3 0040 62234 2498M
I 18 0,019 D.126 it
5 19 0. 256 0.129 o) AVERAGE C.¥, FOR THE RETRAHSRORNED NEAB: 0,149
; i 1,311 0.120 2
1 A 0,080 0,097 {3 LBGERD FOR AYOVA RESULTS:
B 2 0.111 0.08% 51
10 2 0,291 0.100 43 CY CODES: 3126 = Can(RRLD} 1€ 5 ! 14124 = Japm 1€ 4
1 U 0.610 0.05 © I KR 0 R 1 1
18 25 CH1- 00 o MWT= % Wt " Ky
(3) i1 % 0,104 0.099 bl 10127 = Pormer FRG 7C T} 16127 = Polend  XC 7
4 A 0010 0.072 95 11125 = Former DR 2C § | 13124 = $pain 04
1 2% 0,388 0.0 83 = % el 96 ° 1 6
k1A 2 0,232 0.1 51 s % 107! 4027 = Pormer USSR IC 7
3 i 0464 0.168 2% LaTieh = Cax(K)  TC0§
{t) 1% k)l “t.089 0.215 11 ALl of the above CGT are Stern Trawlers

n kA 0,131 0.32% 19 DAVISIOR CODRS: 21 =26, 22 = 20, 25 = %), 31 = 3§, 32 = 31, 33 = 3N



Table 4. Greenland halibut sampling data for 1993 in SA2 and Div. 3KL.

Canadian data only.

A'ge-Lenglh Key

Length Frequency

Catch (tons)

Offshore Q3 3K (336)
Offshore Q3 3L (66)

Offshore Q4 2G (312)
Offshore Q4 2H (595)

Offshore Q4 2G (312)
Offshore Q4 2H (595)
Offshore Q4 2J (33)
Offshore Q4 3K (69)
Offshore Q4 3L (59)

Offshore Q1 3K (620)
Offshore Q1 3L (101)

Cffshore Q3 2H (11)
Offshore Q3 2J (120)
Offshore Q3 3K (467)
Offshore Q3 2G (362)
Offshore Q3 2H (75)

Offshore Q4 2H (11)
~|Offshore Q4 3K (55)
Offshore Q4 2H (108) -
Offshore Q4 3L (63) .

Total

GN June 3K (373)
GN July 3K (845)
GN July 3L (271)

-1GN.Aug. 3K (1276) .

GN Sept. 2G (163)
GN Sept. 2G (1540)

GN Sepl. 2H (964)
GN Sept. 2H (1721)

GN Oct. 2G (645)

Gn Oct. 2H (459)
Gn Oct. 2H (942)

GN Sept. 2J (193)
GN Sept. 3K (239)
GN Sept. 3L (197)
GN Oct. 3K (131)
GN Oct. 3L (276)

OT Jan. 3K (637)
OT Feb. 3K (3349)
OT Feb. 3L (571)

OT Mar.. 3L (312)

OT Sept. 3K (5153)
OT Sept. 2J (407)

OT Oct. 3K (81)
OT Nov. 3L (573)-
OT Nov. 3K (328)

OT Oct. 2G (721)
OT Oct. 2H (1778)

OT Nov. 2G (1593)

85
390
101
957

340

344

164

56

120
200
218
58

146

34
413
70
1M1

260
17

39
49 -
42

48
24

411

4697
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Table 5. Catch at age and associated statistics of Greenland halibut from the Canadian
fishery in SA2+3KL during 1993.

Age| Mean wt. (kg)| Mean len. (cm}| No. Fish (000s)| Std. Err. C.V.
5 0.398 37.247 33 599 0.18
6 0.580 41729 281 2233 0.08
7 0.814 46.131 847 30.36 0.04
8 1.196 - 51.746 411 18.83 0.05
9 1.815 58.572 190 8.19 0.04
10 2.445 64.064 169 8.54 0.05
11 3.064 68.529 173 9.36 0.05
12 3.984 74033 192 9.70 0.05
13 5120 79.775 107 7.66 0.07
14 6.091 83.997 54 5.18 0.10
15 7.125 88.044 31 3.34 0.11
16 8.462 92.622 12 1.71 0.14
17 9.763 96.623 2 0.80 0.35
18 107.006 <1 0.00

13.680

0.00
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_Table 6. Greenland halibul catch at age mairix.
AGE 1975 1976 1977 1978 1978 1980 1981 1982 1983 1984 1985 1986 1987 1988
5 322 19 464 3016 2182 204 810 236 766 858 1662 245 128 269
] 2715 680 4351 8511 7980 2032 4242 2020 3889 221 4449 1958 1779 2900
7 5547 3600 9374 9072 11726 8913 9209 5552 10714 5560 4855 5604 10293 7405
8 4781 6030 6377 7662 5611 9429 10753 5064 B215 7308 2933 4450 8358 3986
9 3821 4193 2546 2898 1069 5258 4045 3112 2509 3888 1156 1284 2652 1172
10 1628 2457 879 1454 440 3729 836 1480 756 1198 429 412 788 423
11 677 923 191 731 262 087 240 524 229 387 133 213 359 183
12 130 290 113 n 136 126 133 225 83 136 83 122 263 95
13 269 113 101 225 13 §2 40 143 116 101 73 61 20 a7
14 131 36 26 110 84 14 27 70 93 . 58 40 49 157 56
15 63 21 18 58 716 g 20 S5 74 73 18 32 99 48
16 M 1 22 54 56 2 13 29 10 28 12 20 53 11
17 43 t 7 39 44 1 5 14 t4 18 2 1 17 2
5+ 20172 18370 24469 34201 28797 30755 30373 18524 27468 21821 15945 14451 25166 16648
Table 7. Greenland halibul mean weighis at age (kg).
Age 1975 1976 1977 1978 1879 1980 1581 1982 1983 1984 1985 1986 1987 1988
5 0.609 0.609 0.609 0.609 0.609 0.514 0.392 0.525 0.412 0377 0.568 0.350 0.364 0.363
6 0.760 0.760 0.760 0.760 0.760 0.659 0.598 0.684 0.629 0.583 0.749 '0.584 0.589 0.569
T 0.955 0.955 0.955 0.956 0.955 0.869 0.788 0.891 0.861 0.826 0.941 0.811 0.836 0.805
8 1.180 1.190 1.180 1.190 1.190 1050 . 0985 1.130 1.180 1.100 1.240 1.100 1.160 1.163
9 1.580 1.580 1.580 1.580 1.580 1.180 1240 1.400 1.650 1.460 1.690 1.580 1.580 1.661
10 2210 2210 2.210 2.210 2210 1.260 1.700 1.790 2.230 1.940 2.240 2120 2130 2216
11 2.700 2.700 2.700 2.700 2.700 1.570 2.480 2.380 3.010 2630 2.950 2.890 2,820 3.007
12 3.370 3.370 3.370 3.370 3.370 2710 3.510 3.470 3.960 3.480 3710 3.890 3.600 3.925
13 3.880 3.880 3.880 3.880 3.880 3120 4.790 4510 5.060 44290 4.850 4.950 4.630 5.091
14 4.560 4 560 4560 4.560 4,550 4,420 5.940 5.850 6.060 5.730 6.130 6.090 5.480 5.203
15 5.920 5.920 5.920 5.920 5.920 5.040 8.060 7.530 7310 6.850° 7.160 7.640 6.670 7.644
18 7.140 7.140 7.140 7.140 7.140 7.020 8710 8.680 8.600 8.330 8.920 9.810 7.850 9.187
17 7.890 7.890 7.890 7.890 7890 10100 9580 11.500 11.300 8.570 11800 10.100 9.840  11.444
Table 8. Catch at age (000) of Greenland halibut from Table 9. Weight al age (kg) of Greenland halibut from
the Canadian fishery in SA 2+3 from 1988 - 1993, tha Canadian fishery in SA 2+3 from 1588 - 1993,
Age 1988 1989 1890 1991 1892 1693 Age 1988 1989 1990 1991 1992 1993
s 41 166 148 159 18 33 5 0.397 0.403 0.416 0.0 0.386 0.383
[ 2124 1878 2979 1684 255 281 6 0.583 0.561 0.587 0.596 0.550 0.580
7 5429 7076 6706 4348 1319 847 7 0.801 0.765 0.754 0.808 0.797 0.814
-8 1658 3568 1813 2121 B4D 411 8 1.157 1.065 1.062 1.178 1252 1.196
9 404 597 300 9200 359 190 9 1.640 1.619 1.542 1.736 1.937 1.815
10 130 20 78 295 315 169 10 2.240 2201 2116 2.404 2.544 2.445
" 25 19 34 89 268 173 11 2.837 2.980 2.850 3.078 3.169 3.064
12 10 4 21 80 234 192 12 3.592 3.981 3.632 3.821 3942 3.984
13 2 2 1 21 118 107 13 4.456 4.455 4,524 5.294 5111 §.120
14 2 1 13 2 70 54 14 5512 5623 5.567 5.940 6.220 6.091
15 1 1 9 4 35 kAl 15 6.821 6.962 6.906 6674 7.194 7.125
16 1 1 2 1 8 12 16 7.782 7.547 B8.546 9.001 8.280 8.462
17 0 1 t 1 4 2 17 0.000 9.659 9.601 9.659 10.623 9.763
5+ 9828 13404 12118 9724 3846 2502
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Table. 11. Estimated biomass (tons) per stratum of G. halibut from the autumn survey of the
GADUS ATLANTICA in Div. 2J during 1993.
Based on the new stratification system.

Depth Area Trawlable

Range {m) Stratum (sq. nm) _ Unils (000} 1983
101-200 o200 - e3a| a8 1

: 205 1594 . 120 1

206 1870 140 1

‘ 207 2264 170 0
‘ 237 733 55| . 0
238 778 58 .

" Total ' . ‘ © 14
- 201-300 202 821 47 1
200 680 51 166

210 1035 78 - 253

213 1583 119 62

214 1341 101 241

215 1302 98 © 502

228 2196 165 345

234 530 40 407

Total 1977
301-400 203 487 a7 863

’ 208 588 44 433

211 251 19 573

‘ 216 380 27 166
' 7] 450 34 18
. 229 536 40 119

Total 2231

] 401-500 204 288 22 975
‘ 217 241 18 143

223 158 12 77

227 598 45 843

235 414 3 340

240 133 10 43

Total ’ 2421
501-750 212 557 42 2732
218 362 27 137

224 228 17| 54

230 185 14| 79

239 120 9 556

Total ' 3559
751-1000 219 283 21 429
23 186 14 408

236 T 14 558

Total 1354
1001-1250 220 303 23 -
225 195 15]. -

232 228 17 -

Total . . ' e :
1251-1500 221 230 25 -
226 201 15 -

233 237 18 -

Total -
Biomass (f) 11595
95% Lower 9598
85% Upper 13589
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Table. 13. Biomass (tons) ber stratum of G. halibut from the autumn survey of the
GADUS ATLANTICA in Div, 3K during 1993.
Based on the new stratification system.

Depth ’ Area Trawl units
Range(m) Stratum {sq. nm.) (000) 1993
101200 | - 618 1347 101 "0
619 1753 132 0 '
Total 0
201-300 520 2545 191 34
i 621 2736 205 407
624 1105 83 286
634 1555 117 301
635 1274 96 51
636 1455 109 395
637 1132 85 201
Total 1765
301-400 617 593 45 1957
623 494 a7 496
625 888 87 1005
626 113 84 1178
628 1085 81 544
629 495 37 582
630 332 25 430
633 2087 155 1516
538 2059 155 1253
639 1463 110 700
Total 9660
401-500 622 691 52 2788
827 1255 94 10455
631 1321 99 3580
640 89 5 40
645| 2186 16 56
650 134 10 85
Total 17014
501-750 641 230 17 228
646 225 24 58
651 359 27 387
Total 673
751-1000° 542 418 kIt 1014
647 360 27 1618
652 516 /| 1521
Total . . 4154
1001-1250 843 73] 5 .
648 228 7 -
653 531 40 1180
Total- 1180
12511500 | ea4| | 474 36 |
649 212 16 .
654 479 36 -
Total -
Biomass (t) 34445
95% Lower 20067
95% Upper 39821




Table t4. Biomass (tons) per stratum of Greenland halibut from fall surveys in Division 3L

. Year :

Stratum Deptit () | Area | Units | 1981 | 4982 | 1983 | 1984 | 1985 | 1986 | 1987 [ 1988 | 1989 | 1990 | 1991 | 1902 | 1993
an 31-50 1121 | 84 1 0 0 0 0 3 0 0 0 0 1 0 0
363 1780 | 134 0 0 0 0 0 0 v D 0 0 0 Q 0
a2 2460 | 165 0 0 [} 0 0 2 v 0 0 0 0 0 0
350 2071 | 155 [} 0 ] 0 0 0 0 0 0 ] 0 0 0
284 1920 | B4 - 0 0 o o ? 0 0 0 0 0 0 0
Total 0 0 0 0 12| 0 0 0 0 1 0 0
348 51-100 | 2120 | 159 67 3 18 18 97 140 68 70 46 4 0 0 0
343 525 3g 35 - 21 0 3 1 0 0 1t 4 0 0 0
328 1519 | 114 - - - 2 10 59 29 7 11 3 0 0 0
341 1574 | 118 59 22 95 59 31 5 73 37 31 21 0 35 0
342 585 44 58 124 38 0 32 g 0 10 7 25 0 0 0
349 2114 | 159 14 5 68 16 1 14 8 ) S 10 0 ] 0
370 1320 | 99 0 50 a4 33 151 228 25 1 4| 72 0 0 0
385 2356 | 177 46 387{ 566 88 218 826| 432 0 30 127 o] 108 0
390 1481 | 141 0 389 8 e 302 402| 118 0 63 58l 241 35 13
364 2817 | 211 104 53] 184 0 H o[ 112 57 74 a4 2 6 0
365 1044 78 225 215 102 23 9 84| 248 23 70 24 1 5 o
Total 6oal 1576 1172 266 877 1798 1143 205 354 428 2451 191 13
ag 101.150 | 282 24 ] 58| 455 397 630 175 87 51 275 128 365 87| 163
344 1494 | 112 778 112 487 20 276 s18|  323|  as9| 773 127 38 0 25
369 821 62 - 486 -1 1186 1852 604| 693] sa7{ 632 357 283} - 525 128
347 983 74 135 23 190 13 56 27 10} 1498{ 1114 91 1 ¢ 5
369 961 72 956 938| 1010 374 962 459 667 263 204 894 343 83 10
386 983 74 2730|1605 .- 83 2767 615| 452 3sa|l mo4 8s4l  am!l 740 27
366 1394 | 405 523 1002| 628 652 1893 1141 849] 2150 1203 M3 29{ 129 9
Total 5123|  4424| 2770| 23579 8235! 3730 3081] 5236| 5006| 3393 1481] 1533] 368
358 151-200 | 334 25 539 721 - 445 727 167| 226] 545| 683| 4629 246| 185 82
392 145 1 0 152 166 288 272 196 90f 144 131 1171 241 73 56
346 865 65 584 756 1136 1775 2325 1eez| 1461 1039| 1672 2119| 827p 378 243
345 1432 | 107 2230 932| 994 azs7 3935 673| 1935 2480| 1336 2648 z23[ 274 828
387 718 54 3638| 2354 - 2841 2277 431| 1419 ea7| 826 647| 1322| 748| 635
388 361 27 - 83 -[ 50 671 -l 467 s15] 420 13| 345 84| 274
Total 6992 4977] 2207| 100%56| 10207 3158] 4598 5410[ -5068] 10271 23203| 2471 2119
731 201-300 | 216 16 - - - er7 242 - - - - 65| 118|232 84
735 272 20 - 674 - 858 597 970 - - - -l w4) o] 220
728 186 14 - . -| o8 426 250 - B . 316] 357[  269] 149
733 468 3% - - - 448 1259 - - - - 503 e28| 9es| 416
Total 0 674 © 0] =970 2625|1220 0 0 07 1114] 1695 1851| @888
734 301-400 | 228 17 - - - Elip) 633 - - - || 5| 226 133 147
736 175 13 . 394 . - 920 690 - - 252 208) 147 231
730 170 12 - - - 156 86 - - . - -l 1e5] 1a1] 109
732 231 17 - .- - 219 364 - - - - 282 71| 269 21
Total ) 0 294 0| 678 2003 690 0 0 0 845 699t 691| 507

Biomass {tons) 12723| 12045| 6239 17548| 23846| 10609| o822| 10851] 10518| +16054] 7323] 6737 3875
95% Lower 5682) 9130§ 5010, 12286] 19726| 6743 6996| 8443 8133) -4a558] 4584] 4875| 3106
95% Upper 19752) _t4168) 8258| 22810 27870| 14477| 12646) 13259] 12003( vesstl 10067 sses! as4s
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Green_lahd halribut

Subarea 2 and Div. 3KL
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~ Fig. 1. Nominal catches of G. halibut in Subarea 2 and Div. 3KL.
Recent years include Div. 3MN.

Greeniand halibut
All SA2+3 Inside vs. Outside Only

Catch (tons)

Year

Fig. 2. Total catch of G. halibut inside 200 miles (all areas) compared
to the catch outside 200 miles (Subarea 3) from 1977-93.
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Fig.3 Standardized CPUE with approximate 95% confidence
intervals for Greenland Halibut in SA2 + Div. 3KLM from 1975-1993.
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G. halibut Biomass

Div. 24, 3K and 3L
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Fig. 4. G. halibut hiomass estimates separately by division from research vessel surveys

in Div. 2J, 3K and 3L during 1977-93.

G. halibut Biomass
Div. 2J, 3K and 3L
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Fig. 5. G. halibut biomass estimates cumulatively by division from research vessel surveys

in Div. 24, 3K and 3L during 1977-93.
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Fig. 6. Age distributions of G. halibut from surveys in Div. 2J and 3KL, 1978-92.
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Div. 2J,3KL during the fall of 1978-93.
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Fig. 8. Abundance of G. halibut from surveys in Div. 2J3KL at ages 2-7 separately from 1978-93.
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Fig. 10. Mean weight (kg) at age of Greenland halibut from the Canadian fishery in
SA2+3KL, 1988-93.




Number

Number

120

N umbér

Number

| |
o N T

60 - OR ’ /l 7 . ' ——— |mmature
50 - 7 SN ‘
. NN - - - - Mature

40 - | & |
30 - / SN
20 - I

- A (U

0 |' y St B P A e
250 30 - 40 50 60 70 80 a0 100 110 120
200 4 <G

oo
= N

0 +— T - S | '““1“""‘1‘“ n —
30 40' 50 60 70 80 90 100 110 120

100 4 2+ .
80 4 .’/ \
60 /7 “\
40 - ' RN
20 - ./ o \\\ e
i T r B S i B
30 40 50 60 70 8 90 100 110 120
250 - |
200 4 3K . oA
AN A Y
0+ N .
0!/ TN,
0 -} —<= ety | _r\"""“r" 7 n

30 40 50 60 70 8 90 100 110 120
SR © Length o

Fig. 11. Frequency at length of immature and mature Greenland halibut from the commercial
_ fishery in Divisions 08, 2G, 2H and 3K. '



- 25 _—

"ME PUB HZ 'O 'g0 "AIg U Aaysy Je1019WwWwod ay) woy pajdwes INgiiey pue|uasin) ajewsa) Jo ybua| e sinew uopodoid ‘21 By

(wo) yibuen

0zl ol o0L 08 08 0. 09 0S op 0E

ainjey uoipodold

! “ , _ _ _ L | ,\ . EN N B ) - 00
\»\ﬁf / o
S \/ — 10
= o | S
i C0
2o
& o \\\
& N ed] - 70
N K | _
PO VA A . -~ 50
AR ba | - _
[ou A -
/ \ L ‘\\ ' ‘ — 90
4 |/ . R
.\_ ‘ \ [ - 20
] v ol / AE  a
mw ‘< HE k] — 80
% ¥/ S
%/ \ww¢ﬂah A DR R
| /o ol




	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18
	Page 19
	Page 20
	Page 21
	Page 22
	Page 23
	Page 24
	Page 25

