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The fishery

The more intensive fishery for Greenland halibut in this stock area essentially began:in
the mid 1960's mainly by Canada(N) with heavy exploitation in Trinity Bay (Div. 3L) resulting
from the introduction of highly efficient synthetic gillnets . Fyom 1969 to 1977 the major
exploiters of the stock were Canada(N) fishing the deepwater bays of eastern Newfoundland with
gillnets and Poland, USSR and to a lesser extent GDR fishing the continental slopes with large
otter trawlers (Table 1). During this time catches ranged from about 25,000-30,000 t
annually. Since that time Canada(N) has been the main prosecutor of this fishery with Poland
being the only other major exploiter particularly in 1983 where it accounted for over 20% of
the landings.

Landings peaked at nearly 39,000 t in 1978 as a result of several large year-classes
(1972-74) which entered the southern contingent of the stock and were heavily fished by
gillnet fishermen on Newfoundland's east coast. The landings have declined steadily since
1978 to just over 24,000 t in 1983. This decline has been attributed mainly to a substantial
reduction in effort as well as the migration of the large year-classes to the northern
offshore regions where the fishery is much less intense.

Due to the variable nature of this fishery and the distribution and migratory patterns of
this species, obtaining good long-term catch/effort statistics as accurate indicators of
abundance except in relative terms has been difficult. Some directed effort, however, by
Newfoundland (TC5) trawlers since 1980 were available and although based upon relatively low
levels of directed catch were considered to be reasonably reliable since the fishery in each
year was carried out in the same general areas. Some similar information for comparison was
available from the foreign observer program for Poland from 1979-83 except for 1980. The data
are presented as follows: o

NAFO Sets Directed
Year Div. Months Mean CPUE (t/hr.) observed ~catch (t)
Canada(N)
1980 3K Mar.-May - 0.559 - 1148
1981 3K Mar.-May 0.485 - 3118
1982 3K May 0.416 - 304
' 2J Aug.-Sept. 0.610 - 1132
‘ 2H Aug.-Sept. 0.924 - 3406
1983 3K May-July 0.587 - 1471
2J Aug. 1.153 - 1465
2H Aug.-Sept. 1.423 - 2168
Poland
1979 3K May-June 1.53 88 -
2H Aug. 0.51 25 -
1981 3K Jan.-June 1.54 117 -

: 2H Q3 0.71 103 -
1982 2H July-Aug. 1.53 61 -
1983 2H July-Aug. 1.50 63 -

‘ 3K May-June 0.85 221 -
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The Canada(N) CPUE declined in Div. 3K from 1980-82, however, increased again in 1983. A
decline occyrred in the Polish catch rates for Div. 3K, however, the decline continued to
1983. In Div. 2] the Canadian catch rate increased from 0.610 t/hr. in 1982 to 1.153 t/hr. in
1983, nearly double that of 1982. In Div. 24 the Canadian catch rate also increased
substantially from 0.924 t/hr. in 1982 to 1.423 t/hr. in 1983. The Polish catch im Div. 2H
rates tripled from 0.51 t/hr. in 1979 to 1.53 t/hr. in 1982 and remained stable at 1.50 t/hr.
in 1983. The increase in catch rate in Div. 2HJ may be attributed to the strong year-classes
migrating from the southerly regions with the opposite being the case for Div. 3K.

Estimates of biomass from Groundfish surveys in NAFO Div. 2J3KL

Stratified-random biomass surveys were carried out in autumn in Div. 2J and 3K by the’
research vessel Gadus Atlantica since 1978 and in Div. 3L by the A. T. Cameron in 1981 and

1982 and the W. TempTeman in 1983. The survey results by stratum are presented in Tables 2,
3, and 4 for Div. 25 3K, and 3L respectively.

For the area covered, the biomass estimate for Div. 2J in 1983 was 78,500 t compared to
104,200 t in 1982 (Table 2). The estimate for Div. 3K in 1983 was 97,800 t compared to
70,900t in 1982 (Table 3). 1In Div. 3L the 1983 estimate was 6,600 t compared to 11,600 t in
1982 (Table 4). However, it should be pointed out the 1983 survey in Div. 3L missed several
critical strata and was carried out by a different vessel than previously. The total for the
three divisions was about 183,000 t compared to 187,000 t in 1982 and 167,000 t in 1981. The
overall average for the past three years for the three divisions is 179,000 t. This is
considered to be a minimum estimate since much of the deep water is not surveyed where the
largest fish are found and catchability is considered to be equal to 1 which is unlikely to be
the case for Greenland halibut.

Catch numbers at age from groundfish surveys

Average numbers at age caught per set for Div. 2J+3K autumn surveys are presented in
Table 5 for 1978-83. Only strata common to all years were used in the calculations. Total
numbers and their 95% confidence 1imits are shown in Fig. 1 while numbers at age 4 and 95%
confidence 1imits for the 1974-79 year-classes inclusive are shown in Fig. 2.

The total numbers caught per tow (Table 5; Fig. 1) range from 38.60 in 1981 to 54.48 in
1978. Within the area surveyed, however, considering the confidence levels, the trend has
been relatively stable (Fig. 1). .

The strong 1972-74 year-classes now appear to have passed through the.southern contingent
of the stock although they are still more abundant at the same ages compared to other
year-classes in the short time series. Although it is difficult to determine from such a
short time series, the 1974-79 year-classes appear to be reasonably strong again in 1983.
These year-classes at age 4 are compared to the 1974 year-class in Fig. 2. The 1974 :
year-class is the largest in the series with 1976 the lowest. There is an increasing trend in
strength from the 1976 to 1979 year-class with 1979 the strongest since 1974. It should be
pointed out, however, that 95% confidence 1imits overlap in all cases and those of the 1974
year-class are particularly wide.

Biomass estimates and length frequency distributions from shrimp surveys in the Labrador
ChanneTs .

Since 1979, surveys have been conducted annually in July for shrimp in Hopedale Channel
(Div. 2H) and Cartwright Channel (Div. 2J). The gear used was an 1600 Sputnik shrimp trawl
and the vessel, the Gadus Atlantica except for the 1979 survey where the Zagreb was used.
Estimates of biomass and 95% confidence limits for 1979-83 inclusive are Shown in Fig. 3
(taken directly from Parsons and Tucker, 1984) and Fig. 4 (taken directly from Parsons and
Veitch, 1984) for Cartwright Channel and Hopedale Channel respectively. In Cartwright Channel
the biomass level in 1979 was less than 1800 t and increased to over 5300 t in 1980 (Fig. 2).
Biomass dropped again in 1981 but has been steadily increasing since that time. In Hopedale
Channel the biomass level in 1979 was less than 4100 t, however, this rapidly grew to about
23,000 t in 1980 (Fig. 4). It fell again in 1981 to less than 8600 t but has been increasing
again and in 1983 was at an estimated level of over 24,000 t. The large increase in 1980 was
attributed to a mass migration into the channels possibly for feeding on shrimp.

The Tength frequency distributions for both channels combined are presented in Fig. 5.
The most striking feature of the length distribution is the predominence of the 1979
year-class from 1980 through to 1983. It would suggest that the 1979 year-class is quite
strong as suggested from the groundfish surveys (see Table 5 and Fig. 2). It would also
suggest that the 1980 year-class may also be quite strong as shown particularly in 1981 and
1982.. 1In 1983, four distinct year-classes are present (1979-82), however, the 1979 year-class
is still predominent. On the other hand, the 1979 year-class may be better recruited to the
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fishing gear in 1983, therefore, the 1980, '81, '82 year-classes may be strbnger than they
appear in 1983. i

Commercial data

Numbers and weights at age - The numbers and weights at age for 1975-82 were taken from
SCR Doc. 83/VI/55 and the 1983 catch numbers and weights at age were computed using the
sampling scheme shown in Table 6. The results are presented in Table 7. More than 92% of the
catch was comprised of the 1974-77 year-classes with nearly 70% coming from the 1975 and 1976
year-classes. The strong 1972-74 classes only contributed 13% to the 1983 landings compared
to 52% in 1982.

Partial recruitment - Partial recruitment for 1983 was derived as in previous years by
comparison of the catch at age from the research vessel survey in 1983 in NAFO Div. 2J+3K with
that of the commercial catch at age. Since the numbers were low in the last three age groups,
" a mean = 0.39 was taken for ages 12-14 years and applied to the 12+ age groups. The results

of the calculations are shown in Table 8. The partial recruitment vector is dome-shaped as is’

normal for this fishery, however, not as pronounced as in previous years. -This can be
attributed to the reduced fishing effort by gillnets which normally heavily fish the middle
ages in the fishery. It should be pointed out, however, that since the surveys do not
adequately sample the larger fish in the population, the partial recruitment for the-older
fish may be substantially overestimated. . -

Fully recruited fishing morta]ity

As in the previous assessment, determining an accurate level of fishing mortality Waé not

possible due to the short time series of both catch/effort data and the survey data. In 1983,.

a fishing mortality was calculated by computing a catch curve on the 1972-74 cohorts in the
survey series since they contributed most to the fishery. An F was determined to be near

F = 0.11. This was considered to be an upper estimate because of the emigration factor in
progressive years. This calculation was not considered practical in this assessment since the
emigration factor would now be even more influential in the regression.

Considering the level of catch in 1983, however, it is believed that the fully-recruited
F is-as low or even lower than in the previous year. Since F could not be accurately tuned,
several cohort analyses were run at fully recruited F's of 0.05,.0.10, 0.15, and 0.20 and the
results shown in Tables 9, 10, 11, and 12 respectively.

Yield per recruit

A Thompson and Bell yield per recruit analysis was performed and the results presented in
Table 13. The weights used were the mean weights at age for all years from Table 7. The
partial recruitment vector used was determined from average F's at age from 1975-83 using a
cohort run at input F = 0.10 and partial recruitment as calculated for 1983 in Table 8. "The
average F-value at age 9 was normalized to 1 and average F's for other ages were adjusted
proportionately. Using these parameters the computed F, . value was determined to be '

Fo.p = 0.29. : : :
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Table 2. Average weight (kg) of Greenland halibut cawught per set from research vessel surveys by the GADUS
ATLANTICA in Division 2J. Numbers in parenthesis indicate the nuiber of sets per stratum.

Gadus

106,834

104,233

Stratum Gadus 3  Gadus 15 Gadus 29 Gadus 44 Gadus 58 &2 86,87,888
1977 1978 1979 1980 1981 1982 1983
201 7.26(2) 1.36(3) 0.45(2) - 2.83(3) 2.70(5) 9.67(6) 3.72(6)
202 21.34(2) 25.20(2) 7.48(2) 51.00(2) 34.50(2) 45.50(2) 30.75(2)
203 31.55(2) ‘ 25.75(2) 52.00(2) 64.33(3) - 226.83(3) -
204 - 175.70(2) ; 170.50(2) 284.00(3) 250.83(3)
205 20.97(4) 6.58(4) 10.21(2) 3.75(4) 14.94(8) 24.09(12) 14.25(8)
206 20.80(11) . 7.78(7) 8.11(8) - 10.11(7) 37.18(11) 18.72(18) 8.70(14)
207 - 77.77(5) 25.54(4) ~ 10.39(5) 6.90(5) 18.22(9) 10.33(15) 7.65(10)
208 186.14(4) 183.12(3)  127.46(2) 189.25(2) 240.75(2) 348.67(3) 110.00(2)
209 65.25(7) 15.66(4) 47.61(5)  144.37(4) 55.67(6) 129.64(11) .. 52.77(7)
210 19.41(6) - 5.20(4) 4.09(2) 3.50(3) 5.00(3) 20.88(6) 41.50(2)
21 34.96(2) 64.92(2) - 36.28(2) 32.70(3) 35.75(2) 55.75(2) 134.75(2)
212 189.61(4) o ' 147.75(2) 144.10(5) = 44.75(3)
213 16.46(8) 17.59(4) 8.84(4) 11.70(5) 29.33(6) 34.19(10) -~ -23.25(10)
214 38.97(6) 67.76(4) 12.93(4) 11.33(3) 60.10(5) 84.31(8) 44.63(8)
215 37.68(4) 34.14(5) 8.00(4) 23.00(2) 12.30(5) 38.28(9) 14.46(8)
216 102.83(2) 111.58(2) 137.50(2) 63.25(2) 215.25(2) 102.67(3)
217 141.95(3) 41.00(2) 58.25(2) - 64.50(2)
218 217.92(2) 156.50(2) 40,00(2) - 39.00(2)
219 ~ ' 48.00(2) : 103.00(2)
220 , ; ,
221 ' : : - ‘
222 115.32(4) 42.07(3) 8.39(2) 16.25(2) 55.75(2) 188.00(3) 131.50(3)
223 251.52(2) » 94.75(2) 88.00(2) 61.75(2)
224 173.65(2) 115.00(2) 36.50(2) 50.50(2)
225 39.95(2) : "
226 5 o '
227 115.32(4) 43.50(2) 54,90(5) 38.50(4)
228 6.53(8) 4.88(4) - 4.33(3) 8.00(6) 9.25(10) 110.33(6)
229 39.03(4) 19.52(2) 28.35(2) 5.25(2) 30.50(2) 21.50(4) 36.50(4)
230 243.28(3) ‘ 60.25(2) 30.80(2) 93.00(2)
231 64.24(2) 93.75(2) 51.25(2)
232 49.03(2)
233 :
234 49.03(2) 18.38(2) 101.38(2) 101.50(2) 52.00(2) 98.00(3) 46.71(3)
235 117.59(4) LT 39.00(2) 89.67(3) 252.50(2)
236 198.06(2) 44.75(2) 66.75(2) 101.00(2)
Biomass '
(tons) 32,064 28,319 45,119 76,661

78,546




Table 3. Average weight (kg) of Greenland halibut caught per set from research vessel
surveys by the GADUS ATLANTICA in Division 3K Numbers in parenthesis indicate the number
of sets per stratum. v : _—

Gadus Gadus Gadus

Stratum  Gadus 15  Gadus 29 Gadus 44 58&59 7118472 86,87,488
1978 1979 ' 1980 - 1981 1982 1983
620 24.13(7) 37.32(7) 24.80(9) 25.72(10) 22.33(9)  19.25(10)
621 159.03(7)  120.09(8) 54.42(10) 32.77(11) 14.68(14) 31.87(12)
622 ‘ . 132.50(2) - 120.83(3)  224.00(2)
- 623 154.06(3)  36.55(3) 111.00(4) 83.33(4) 146.20(5) ~ 217.17(6)
624 14.57(3) 11.34(2) 1.25(2) - 3.75(2) 5.25(4) 2.38(4)
625 21.49(3) 11.19(3) 10.25(4) - 31.50(4) 8.75(2) - 66.33(3)
626 51.87(4) 35.08(3) 178.50(3) . 58.20(5) 120.40(5) 101.75(4)
627 - f 189.75(6)  124.43(7) 220.83(6)
628 .. 39.95(5)  72.13(2) 36.56(4) 16.33(6) 12.92(6) .- 36.08(6)
629 . 8.63(3) 13.38(2) 19.83(3) 31.33(3) 68.50(2) - 65.67(3)
630 ~ ' 11.1(2) 0 11.25(2) 117.25(2) 67.75(2)
631 TN o 68.60(5) - 38.00(2) . . 66.70(5)
632 | "4.15(3) 2.04(2) - 3.88(2) - 6.25(2) 7.50(3) 3.43(3)
633 - 7.49(5) 5.41(6) 14.64(7) 9.98(8) 7.93(7) 12.38(12)
634 5.72(5) 9.26(6) - 5.80(5) 5.41(7) ~  14.09(11) . 6.60(5)
635 6.06(5) 5.17(5) 23.13(4) 12.00(5) 17.10(5) . 7.83(6)

- 636 1.97(3) 4.40(5) 14.00(5) - 12.75(6) 21.85(10)  4.05(6)
637 5.11(4) 6.58(4) 6.63(4) 8.25(6) 9.71(7) - 14.80(5)
638 - 10.73(5) 11.97(7) 12.50(6) 21.31(8) 20.39(15)  18.05(11) .
639 - 5.33(5) 4. 31(2) 7.88(4) 7.38(6) 19.05(10) 11.71(7)
640 R ' 36.00(2) 21.50(2) e
641 * 21.80(2) 24.50(4) 61.33(3)
642 s : " 9.33(3) 33.33(6) ' :

643 : - : ' R

644 S -

645 B , 21.75(2) 17.67(3) 3.25(2)
646 ' : ‘ ' 63.25(2) ©15.50(2) 91.25(2)
647 ‘ e ; 82.50(2) 39.50(2)

648 o . ‘ .

649

Biomass

(tons) 65,695 52,641 52,819 77,966 70,870 97,790
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Table 4. Average wt. (kg) of Greenland haiibut per set from research vessel
surveys in Division 3L in autumn. Numbers in parentheses indicate number of
sets per stratum.

ATC ATC W.T

Stratum 323,324,325 333,334 7,8,89
| 1981 1982 1983
328 . B
341 , ' 0.50(3) o 0.19(4) 0.80(4)
342 | | 1.33(3) 2.83(3) 0.87(4)
343 0.88(4) , 0.53(3)
344 6.94(4) 1.00(3) 4.34(6)
345 20.75(4) 8.67(6) ‘ 9.25(8)
346 9.00(3) - 11.63(4) 17.50(5)
347 1.83(3) 3.02(4) 2.58(6)
348 0.42(6) 2.08(5) 0.30(11)
349 0.09(7) 0.03(5) 0.43(9)
350 0.00(6) 0.00(2) 0.00(8)
363 0.00(4) 0.00(3) ~0.00(3)
- 364 0.49(9) 0.25(11) 10.87(11)
365 2.88(4) 2.75(4) 1.30(5)
366 5.00(3) 9.58(6) 6.00(4)
368 21.50(2) 28.75(2)
369 13.25(2) 13.00(4) 14.00(6)
370 10.00(4) 0.50(6) 0.44(6)
371 0.01(4) 0.00(5) 0.00(5)
372 0.00(5) 0.00(7) 0.00(4)
384 0.00(4) 0.00(3)
385 0.26(8) 2.19(8) 3.20(5)
386 37.00(3) 21.75(4) |
387 67.50(2) 43.67(3)
388 2.33(3)
389 | 7.88(4) '
390 | 0.00(3) 3.50(4) 0.07(3)
391 2.75(2) | 21.50(2)
392 | 14.00(2) | 15.25(2)
735 . | 33.00(2) ;
736 - 30.00(2)

12,722 11,649 6,634




N

Table 5. Average numbers caught per set for 2J+3K Novembérlsurveys4weighted hy
stratum area. Only common strata fished in each survey were used in
calculation. : '

Gadus Gadus Gadus Gadus Gadus Gadus

15 29 44 58,59 7,72 86,87,88
Age 1978 1979 1980 - 1981 1982 1983
B 0.60 0.54 0.22 1.57 0.35 0.09
2 3.61 3,58 0.79 3.14 0.90 0.47
3 7.22 5.27 1.79 5.56 4.25 3.34
4 9.04 5.59 3.60 4.90 6.54 7.16
5 12.78 10.61 . 8.64 ©7.00 7.85 19.55
6 10.59 9.05 13.32 7.44 7.15 8.34
7 6.82 3.30 8.05 5.13 7.81 7.68
8 .82 0.79 1.78 2.11 7.82. - 4.67
9 0.59 0.30 0.42 0.82 2.84 1.54
10 0.37 0.35 0.27 0.35 0.94 0.44
1 0.46 0.13 10.34 0.26 0.48 0.31
12 0.27 0.12 0.20 0.10 - 0.28 0.21
13 0.13 0.12 0.07 10.05 0.19 £ 0.13
14 0.06 0.03 0.07 0.02 10.18 - 0.09
15 0.02 0.01 ©0.00 0.01 0.1 ~0.03
16 0.04 0.01 0.01 0.00 0.03 "10.00
17 0.02 0.00 0.00 -~ 0.00 0.00 0.00
18 0.00 0.00 0.00 0.00 0.01 -0.00 -
UK 0.03 0.00 0.01 1 0.14 ©0.01 0.00
Total 54.48 39.79 39.60 38.60 47.75 44.03

6+/54 . 0.67 001 071 +0.18 0.42
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Table 6. List of length frequency and age-length key samples available for the

- Subarea 2 and Div. 3KL Greenland halibut stock for 1983.

NAFO No.

~ No.

S Catch
Month ~ Country Gear  Div. measured aged (MT)
August - CAN(N) oT 2H ‘ 534 1981
Sept. CAN(N) oT 2H - 835 2462
July CAN(N) LT 2J : 182 137
August CAN(N) oT 2J 986 1720
October CAN(N) GN 2J : 1335 1315
July . CAN(N) GN 3K 3781 2063
August CAN(N) ' GN 3K 697 1398
Sept. CAN(N) GN K 2715 2693
May - CAN(N) oT 3K 873 1388
June - CAN(N) oT 3K 1343 1765
July ~ CAN(N) oT 3K 424 5006
July ~ CAN(N) : GN 3L 2234 2513
August  CAN(N) GN 3L - 1011 959
Sept. - CAN(N) GN 3L 2156 , 840
Q2 CAN(N) oT 3K 554
Q3 ~ CAN(N) oT 2H 584
Q3 ' CAN(N) 0T 2J 555
Q3 CAN(N) oT 3K 141
Q3 ~ CAN(N) GN 2J 170
Q3 CAN(N) GN 3K 470
Q3 CAN(N) GN 3L 486
M ~ CAN(N) GN 2J 403
Q4 CAN(N). GN 3K 481
Q4 ~ CAN(N) GN 3L 433




Table 7.
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Catch at:age}and weights at age matrices.

w
riiak, P70 1977 0 1%¥8 0 197% 0 1¥E0 1981 0 ivB2 1983
- 17 484 3& - 2162 204 16 . 234 472
& et 4350 0 8hil o 7RBE 2037 4242 0 20%G 341t
7 3800 9374 F07E 11726 8913 F20% 5592 9378
g a030 . 8377 0 7E82 58119429 10733 5044 7204
7 4197 Z9de - 2893 1067 - 3258 0 4045 311202201
“ LG 2457 677 14594 440 3729 82 148§ 663
il Fi3 171 73 262 787 240 324 201
Sid 290 ild 371 136 125 133 223 73
12 5101 223 131 592 49 143 142
14 36 26 116 B84 14 27 70 2
13 21 13 a8 76 7 20 ] 5
ib i 2 NE 56 z 13 29 g
17 1 7 3% 44 1 3 14 12
gt 18370 244487 34201 29797 30735 306373 1BG24 - 24095
FEV e CFERCLT CATSHL AT AR
3G S
FERZENT CATCOH AT AGE
A0E | 1975 19781577 1973 1979 1580 1981 1982 1983
..... TR e D
G 0.616 40001 G401% 6,088 0,073 0,007 0,027 0,013 6,028
6 100139 04037 0,176 $. 245 00268 0,066 0,140 9,107 0,142
7ot wee73 G e 00363 00253 00394 06290 €363 04300 64390
g 1 0237 04378 0,280 4,224 0,138 6,307 (.394 0,273 6,259
SR ByiBY 6,229 6,104 0,085 0,036 04171 04133 0,168 0,051
15 1 &0081 G134 G026 0,043 62015 0,121 €.028 9.080 0,028
A 00038 $GGED 5008 G021 04009 0,032 G.00B 00028 ¢G0S
20 10,3805 04016 04000 04011 0,009 C4004 0004 0,012 0,003
121 0,013 46008 G,004 000067 G604 0,002 0,001 4,008 0,004
A4 00606 04002 0,001 0.G02 04063 G000 04001 0,004 0,002
15 18033 04001 00001 0,002 64003 6,060 ¢ 001 5,002 0.003
16 1 6002 G000 0,061 ¢.002 54662 0,000 0,000 G002 0,000
70 G0002 04000 04000 00001 8001 0.000 TG00 04001 €L 00D
TITEWELGHTS AT AGE (R
T OUT - aHMEAT :
UETGHTS AT AGE (&)
ROE | 4975 1975 . 1977 1578 1579 1960 1931 1782 1983
it e et e e et e e e 2 e et
50 0,805 04609 04307 04809 00,809 0,519 0.392 04347 G.431
CE G, FEG 0VPED 0.7800 .78 0,760 - 0,857 0,098 0,711 0,854
CFOF 0,535 00,595 0,553 0,953 0,933 (.B&Y 0,767 Q.92 0 0.8%2
30 1 iR 1,192 1,197 1192 1,192 0 1,049 6,983 1,168 1,215
Pl 1,560 1,580 L.G80 - 1,980 1,580 1,145 1,233 L4440 10497
10 71 2,209 2,20%° 2,369 203090 20209 0 1,236 1.70C - 1.B3F- 2,892
L] ZGEFR 2,859 2,599 2,899 2,699 1573 2,460 0 2,445 - 34081
1200 3,371 3,370 3371 30321 330374 2,708 30507 3,554 44050
12| 3,634 3.654 3.5834 3,894 3.8B4 34113 44794 0 4,605 5,189
4 7 4,583 4,563 4,563 4,363 4,383 - 4418 S.944 5,764 6.160
151 5.018 5,513 5,918 5,918 5,918  5.037 E.035 7,049 +A454
a1 7 04 Folda 70144 7,144 71440 7,022 8,710 BiB41 - B.7G0
17 ). 7,867 7,937 7.357 7,387 7,887 1Gi147 9,576 11,719

11,507
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" Table 8. Calculation of PR for 1983 fishery.

1983 e
Survey 1983 ' % At age ’
, index  Comm. research Rel ‘Estimated
Age  2J+3K catch Total + comm. Comm. P.R PR
5 37,246 672 37,918 21.00 2.79  0.13 0.09
6 32,030 3,411 35,441 20,00 14.16 0.71 0.47
7 35,591 9,398 44,989  25.39 39.00 1.54 } X  1.00
8 28,790 7,206 35,996 @ 20.32 29.91 1.47 1.505 1.00
9 10,727 2,201 12,928 ~7.30 9.13 1.25 0.83
i0 3,005 663 3,668  2.07 2.75 1.33 0.88
11 2,020 201 2,221 1.25 0.83 0.66 0.44
12 1,463 73 1,536 0.87 0.30 0.34 0.23 7 X =
13 1,059 102 1,152 0.66 0.42 0.64 - 0.43 0.39
14 709 82 791 0.45 0.34 0.76 0.51
15 - 305 65 370 0.21  0.27 1.29 0.86
16 81 9 90 . 0.05 0.04 0.80 0.53
1.67 - ;

17 44 12 5 0.03  0.05
T = 153,070 24,095 177,165
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Table 9. Fully recruited F = 0.05.

o FOFULATION HUMBERS

1977 1978 1977 1980 1961

1982

1983

885

30412 33494 35386 52521 69031 62354 - 100632

124383

RGE 1975 197

5 1 70733 46425 98343 104268 1463375 311901 320535 196075 1485123

o | 32588 82314 G4de7  BU260 82636 131802 235173 251899 161973
C7 0 41264 40559 30083 40575 58010 - 40433 108072 205084 212433

8 1 17286 2876G 29977 32932 25012 35835 41418 78912 14206H3

Tl 12364 - 9BG2 18075 18775 20029 15401 21667 241B0 - 59478
21001 65Z5 0 ed2% 0 - 4220 12511 12749 15431 7831 - 1407% 16981

b 2743 3870 33eE 2864 8928 10040 - 9260 - 5672 10188
1240 0 1613 1833 2333 288 152 7072 7327 0 7364 ALsY
&3 142 7i2 1075 - 1806 1780 1121 5677 5878 - GBls
141 7ol 20 480 739 1377 1339 671 4612 - 4484
g1 322 305 720 370 344 P69 1084 - 6BY . 3713
16 1 77 206 394 973 250 378 785 B9 314
17 1 209 28 166 303 421 134 308 &1
__..._+ ________ ——— - -

ot | 210477 202823 284331 296412 374335 592932 778033 807344 B0BE71

5t 1136744 156393 165786 194144 213160 281031 457498 09269 443749

7+ 1 BAIGY 93844 111421 113884 130522 149229 202330 347570 481774

g+ | 42692 53269 oUBI3 73309 72511 - BB791 96248 142486 269343

9+ 1 20436 24503 30857 40377 47500 51906 54630 43975 106458
S10+ 1 13073 14702 12764 21802 27470 36506 33163 39795 46740

FOFULATION EIOMASS (MID-TEAR)
RGE | 1975 1976 1977 1978 1979 1980 1981 1§82 1983
ey v .

G 4220 36659 D4235 56638 89943 145252 113728 98147 - 44343
C6 135213 42334 30823 52088 93930 78073 137073 187945 94927
71 33081 33443 39277 30721 44554 - 43737 72274 169070 167460
Sl 15767 27435 IB33B 30930 23625 30006 31549  B0213 175104
70 14862 10471 2IT0E - 24599 27830 12830 21738 29413 - 70002
101 11227 1081é 7477 23457 23052 15178 11394 22121 34534
1 5777 - 81% - 79eé - G303 21495 13547 - 20359 11937 28149
120 2877 4499 6992 7273 4417 17194 23063 23332 15180
13 4. 4474 2365 590 5930 4018 - 3086 - 24574 24215 27038
-4 2848 372 1928 © 3041 5091 - 5332 4614 - 24735 25968
13 1538 2844 381l 1B12 0 3705 0 4402 TB34 0 4579 . 24847

5| 351 0 1333 2475 3923 0 1417 2301 0 6144 6840 - 4041

17 1 1320 195 175 2012 2836 1413 2649 6625 7081
e e e e e e e e e e -

S+ 1 171538 184520 217185 247513 308338 372451 474994 669173 756918

gt 1 129279 147671 162933 190835 218995 227199 183264 571026 694558

7¢ 1 94065 105047 127110 138769 165065 149127 226192 403080 599428

B+ | 80584 71604 67632 106047 120512 105370 153918 234010 431948

S+ 1 45275 Adley 59294 77118 §6867 - 75384 122349 133796 256862

|

FISHING MORTALITY

AGE | 19705 1976 1577 1978 1979 1980 1981 1962 1983

———— - - -
04005 0,000 0,005 4.032 0,015 0,001 0,003 0,001 0,005
10,059 0,012 0,693 04125 0,113 0,017 0,019 0,009 0.024
{4,161 04103 0,229 0,284 0,253 0,178 0,101 9,030 0,050
[ G388 0,284 G,2¢8 00257 4,285 €,332 0,338 0,074 0,050
{04410 Gyodl 04169 0,187 04061 04474 0,231 §,153 0,041
10,223 6,507 0,261 0,137 0,037 0,311 0,125 0,123 0,044

11 { 00319 0,368 0,085 04341 04033 0,115 §,629 0,108 0,022
I
!
|
|
I

12104153 04218 0,035 04173 0,104 0,020 0,020 4,034 0,020

CL3 100235 04193 6,110 04148 04085 04053 04008 0,027 0,020

L 10,211 0,044 0,062 06147 04078 0,012 6,035 0,017 0,020

91 00244 0,047 0,028 €150 64187 €4010 04021 0,052 0,020

'ié G847 0,005 0,064 04110 $.284 0,006 0,018 0,038 0,020
/

0,257 0,040 6,047 6,153 0,122 0,007 0,018 0,025 0,020

WEIGHTED FISHING MORTALITIES AGES § TO {7

CARGE | 975 1976 1977 15/9 1579 1980 1981 1982 1983
-.<..._—.+........,..>. - T ERpE I S AU S e - " o " - T s b

| 0,115 0,108 6,113 6,140 0.096 0,064 0,047 0,024 0,034

166880
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Table 10. Fully recruited F = 0.10.

FOFULATION NUMEERS
RBE 1§75 174 1977 197 187% 0 1980 1931 1962 1983
a1 62443 GROGL 81810 8147 98295 147084 143904 100301  B2741
61 41099 30B3Z 47511 oagal 44144 78504 136614 135098 £1904
700 357 31188 41003 34952 48794 45295 42433 108011 108731
g 1 10999 2309 22877 IS0BB 20416 27701 29020 42785 £340%
7 1 i0Bal 0767 11990 12469 1360B 11628 14148 14030 30447
01 5108 5432 338¢ 7u13 7567 10174 4771 7924 8ol
b 2084 2709 0 224 1972 4635 381 4955 - 214% 5148
12 1 720 1093 13B3 a2 993 3722 3B6e - 3B40 2104
13 739 472 63l 1630 1025 637 2934 2045 2940
13 1 alt 925 23 427 640 721 491 236e 2384
90 214 299 397 207 250 448 377 78 1874
& | &5 1B 226 309 119 134 338 455 239
17 i 142 16 78 163 204 47 109 282 346
+
I
!
[
I
|
|

gt | 172358 180836 213231 234043 258870 351942 426184 421443 410990
ot | 109916 122784 131421 152366 160574 184836 240280 321382 328249
7t 68817 71952 83910 83804 96430 106352 123568 186245 244743
B 36660 - 40784 42908 50844 49636 81054 61231 78253 137563
I+ 20666 194530 20030 29756 29220 33355 32211 15468 S4154
L0+ 9783 10686 Ba40 11287 15413 21717 18043 21438 23707
FOFULATION BIOMASS (MID-YEAR) ’
RGE 1975 1976 1977 1576 1§79 1980 1981 1982 1983

!
+ -
o b 34371 32037 43019 44188 53410 77788 58790 49644 32181
& 1 27096 34744 31098 4Za34 41173 44237 72805 BA3Al 47444
7028176 25092 30939 25823 34779 31767 41022 B7652  BIBI0
B 1 143300 19317 20147 18816 21160 20316 42360 87333
70 13414 B¥IR 15133 18636 @617 13240 16081 45001
16 1 8% 7978 G771 14713 9112 4637 11837 17248
o 414y 3337 5228 11482 7309 10760 6337 14075
120 1% 283 30438 2684 E970 12062 11978 7590
13 1 2765 1438 - 2041 1355 1776 12635 12388 13519
4 1803 2091 1147 2455 2853 2387  1257C 12994
15 1 faé 1942 - XIS 1107 2022 4136 2415 12423
16| 281 7el 1364 35 857 2779 3617 2020
17 1 849 12 &9 1285 424 §6 2912 3541
[
|
i
[
I
!

S| 134693 142427 164643 180554 204866 219294 298715 346291 379459
b+ | 106322 110391 119824 130466 150836 141507 199925 296827 347278
70073026 79607 B85 92832 109684 95270 127116 219266 299814
Bt | 47850 50339 97588 GB0GS 24905 63503  880%4 122414 215984
P+ 33520 3019 37442 45439 BE2B9 42341 65779 80034 128431
10+ 1 21168 22087 22309 30114 37433 33505 52519 63973 B3430
FISHING MORTALITY
BGE | 1975 1976 1977 1978 1979 1580 1981 1982 1983

!

+ -

I 04065 0,000 0,006 0,042 0,025 0,001 0,005 0,003 0,009
I €076 04613 ¢4107 0,132 0,146 0,029 0,035 0,017 04047
04212 04135 0,291 0,338 0,324 0,245 0,176 0,058 0,100
| 0,401 0,275 0,380 0,412 6,342 04472 0,327 04140 G4100
| 04471 0,753 0,267 0,297 0,091 0,892 0,380 §,281 (.08
Fo0.434 0,687 0,239 L0241 0,044 04519 0,215 0,231 0,068
0,445 0,472 0,099 0,527 4,062 0,208 04035 04203 0,044
0,222 00347 0,095 0,283 (.172 0,038 0.03F G067 0,039
- 0,381 0,307 0,194 ,276 0,152 0.0%1 0,015 0,053 0.037
bo0,334 0,079 G107 (0335 94157 0,022 0,063 0,033 0,039
[ 0,393 4,081 0,051 64365 00410 04022 0,637 04175 0,037
boo10191 64007 O.i14 0,215 00738 0,015 6,041 §.073 0,037
I 0,399 0,070 0,684 ¢.301 0,270 6,024 9,032 0,034 0.037

e et bt o e i e
B B GdF = €~ O~ O L

HWETGHTED FISHIND MORTALITIES AGES § TO {7

ROE | 1975 1576 1977 1978 1979 1980 1961 1962 1983
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Table 11. Fully recruited F = 0.15.

FOFULATION HUMBESRS

1983

et $ors pZ e §

FISHING MORTALITY

1975 1576 1977 1978 1579 1980 1981 1982 1983

|
0,006 0,000 0,607 GoG4é 04032 6,002 0,008 04004 0,012
I 0,084 6,015 0,112 0,163 0,163 04038 0,045 0,024 0.071
0,236 0,153 ¢4320 0,341 04358 4,281 0,239 0,085 0,150
b God 14 437 GoA42 00473 0,398 0,550 0,649 0,200 0,150
04526 6,800 0,332 04370 0,109 0,820 0,484 0,390 0.124
R : 0,447 0,793 0.376 0.321 G087 0,672 0,283 0,326 0,132
|
I
i
[
|
!

1 01415 04498 6,120 61023 0,487 0.285 0,078 0,269 0,046
1201 0,198 0,314 0,102 00361 64219 6,054 0,058 0,098 0,058
13 6,375 04285 04171 0,301 60207 6,121 0,022 0,078 0,053
14 0,308 0,077 ¢,089 0,264 €,173 0,031 0,085 0,049 0,058

3104365 0,073 04050 €.294 0,325 $.025 0,056 0,291 0,056

16 1 16155 0450% 60102 4209 0,515 §,012 0,044 0,107 0,053
71 0370 00047 0,676 0,264 04262 6,015 6,039 0.084 0,052
. WETGHTED FISHTHG WORTALITIED AGES S T0 17

AGE

9731976 1577 1975 1979 1980 1951 1982 1983

AGE | 1973 1974 1877 1978 1979 1980 1981
§ 1 57679 55260 74233 74153 74608 118850 114399 67708 55290
§ 1 37269 4833 45026 41594 57922 40747 97122 92929 5501
71 29171 28033 37810 33091 4305 40251 47897 75678 74756
§ 1 15574 18821 19711 22474 13864 24641 24390 30882 54936
7110322 8425 9955 10367 11467 10384 11643 10449 2070
001 4573 4994 3098 5847 G666 421 3744 5472 5903
L1 22602595 1865 1741 3471 4405 3521 2309 3468
21T e 1292 13 7ed 2408 13 28kS 1414
P9t 936 712 o9& 773 503 3026 2101 1979
Mob S6 535 336 451 579 Sl 365 147 1591
502§ 3 age I 303 38 509 271 1281
6 | s 1% 280 316 154 178 3B 316 175
701 15 17 08 18 20 75 145 M4E 233
e e e e e e et e i -
51 199882 167822 194599 213222 220117 271974 309183 293249 278421
st 1102203 132962 120746 135069 143509 153123 194784 225541 223140
7 64934 8530 79540 77075 85527 92374 97682 132312 147919
gt | 39812 7Sp¢ 17730 43584 42471 52125 49744 54934 93443
P+ | D028 18753 18020 21510 23587 27484 24875 28052 34727
10+ 1 9916 10303 5065 11147 12120 17100 13233 15403 16025
FOFULATION KIOMASS (MID-TEAR) ‘
WELIS W96 1977 1978 1973 190 1981 1982 1983
91 BITAZJ0496 41941 40034 41638 55317 40491 33505 21454
6 1 I7 22077 2981 39483 36920 25831 51401 59186 31442
70122537 22573 28159 24167 3511 27771 30589 40797 55687
B 113870 18375 17334 19499 16941 18187 14522 29730 58349
7ol l1S9 B4I3 2197 12489 15589 7433 10412 11815 36001
O 1 BOBL  70i7 3202 16065 11247 7058 5047 8395 11512
Lol 7 5047 4368 3203 BL4d 5491 7540 4445 9383
20129 53¢ 3781 3495 2105 A28 839 8197 500
300 2809 1skd 2309 2920 D4ek 1339 GBI 8445 9013
401 1953 233 133 176 2204 2030 1835 8942 8443
Sl 10281262 223 177 1393 1795 2908 1492 @280
§ 129 83 1942 1ES1 785 1132 M53 2409 1347
70197 18 730 Lé7 133 &7 1233 2588 2340
--...-+ —————————————— - 1 ot e 2 s e o o
G4 1 126105 131804 150449 161344 172288 170119 187574 239527 250973
6t | 94383 101210 108506 121311 130450 114802 147084 204021 231519
7+l 9706 89031 78938 81828 93730 79172 95683 146835 199874
B0 47169 46659 S0B3Y 37e4i  o22iB  S1400 65094 64043 143969
Sl 3399 30085 X3S00 38142 45277 33714 48572 56313 8562
W0+ 1 21705 21851 21303 29654 29488 25761 36140 44499 55620
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Fully recruited F = 0.20.
FOFULATIOH NUMEERZ

1376 1977 0 1978 1979 1980

i?Bi 1782 1963

51 35098 53645 73443 70394 45777 94759 BRE7S  Sid1g 41550
s i 3530 44963 44083 SP7LD SR04 51878 77398 7B A1A2
7ol D04 23dBs 36204 32155 ALIEY 17731 40433 59530 57013
B 1 33l 17381 1847 2M1e) 18118 2311 2287 24939 43710
oI 10esd  BIS3 B9 917 10357 9757 1030 8959 15833

10§ g4 4764 2956 G014 5006 7945 3230 4B46 4520

Hoi 195 M9 1877 162 2750 30 2804 1688 2629

1201 da 991 ledn 1201 670 2047 36 208 1072

18 439 mF 7al 447 425 183 1805 1498

o143 43 I3 33 43 411 301 1243 1204

151 150 255 e b7 183 240 34 222 955

z & 6190 234 01 80 207 A7 iR

71 23 3 3 136 W3 1@ 7 1% 17
Se | 152544 160438 188165 202294 200342 231747 230560 229021 212179
gt 1 97MS 106574 114724 131680 134569 134967 151885 177804 170429
70 Gl89l 61l 764G 72148 79665 BSI2 84487 105736 128746
8 | 34287 IS105 34427 39993 38478 47380 43853 48207 71734
G+ 1 18923 17531 15000 13826 20360 24270 21026 21271 26013

16+ | 8881 5071 7062 5509 9963 14513 10437 12312 12185

FOFULATION EBIOMASS (MID=YERR)

RE | 1975 1574 1977 1978 1979 1960 1981 1982 1983
S0 20428 29726 0402 37958 39457 44099 31351 25478 14091
§ 1 23337 30734 28733 37907 34795 30331 30708 45614 23730
7o AM7 MDA 26795 23366 29874 5772 05365 47277 4191%
& | 13640 15229 19923 GBOGS 14103 18691 14605 03408 43774
70 11183 BIS3 10705 Q0944 14055 6761 8978 5349 22501

101 7328 &332 4917 838G 9543 &016 4250 4k47  Be34

L1 3832 4287 3348 2510 4475 4479 S50 3505 7017
211857 2821 3004 3019 1B1S 4838 2562 4298 3795

B0 208 13 1730 NSy 221 1121 4497 R47A 675

141 1SBI 1809 10be 127 1515 1417 1544 4518 6497

191 823 139 1589 82 798 1175 297 1329 4710

1 M g3 15 13000 428 563 1575 1854 1010
70 74 %0 S BT 843 8 597 1590 1770

.‘......+ ——————————————————————————————————————————————

Gt11847L 123363 140335 148943 153922 143765 150479 185347 189730

6+ 1 BBOAA 53857 99933 110965 118245 99671 119127 159919 173439

7ol Gdi0e 82503 71201 73078 83471 493G 78420 114306 149707

e | 43459 d1709 4D 45710 33995 43568 53055 67031 107992

9+ 1 29850 2480 29518 31857 37493 26874 38449 4347 64015

1o+ | 136a6 18327 17793 20437 23438 20116 29472 34056 41715
FISHING MORTALITY

RSE | 1975 1974 1977 1576 197% 1980 1981 1982 1963
5104006 0,000 0,007 6,045 0,037 0,602 0,010 0,005 0,018
&1 0039 0,017 0u11é 0u171 Gu175 0,044 0,062 0,032 §1094
71 G251 04143 0,337 00374 G.378 0.203 0,288 0,109 .26
6 1 0,420 0,477 0,462 511 0,317 0,599 0,735 0.354 §.300
Pl 04546 0,826 0.278 0421 0,121 6,205 0,563 0,484 0. 146
101 00496 0,309 6,358 G386 5,162 0,790 0,337 0ua12 01176

10 0,48 0,367 04134 Gu287 0,110 0,345 0,097 0,364 ¢.088
121 04237 0,350 0,127 0,418 6,254 0,070 0,071 0,127 0.078
131 04463 0,334 0,27 0,401 5,253 0,145 0,029 0,102 6,078
14 1 §.381 0,100 0,118 0,415 §.755 0,038 64104 0,044 0,078
15 1 0,457 0,655 0,047 0,417 0,576 6:039 0:671 0,320 0,078

11 1238 Gu011 0,137 0,294 0,552 6,025 0,072 0,137 0,078

7 10,457 0,687 0,102 6,376 0,312 5,075 0,080 ¢.103 0,078

WELTGHTED FISHING MORTALITICS AGES 5 T0 i7
AGE | 1975 1976 1977 1573 1979 1986 1981 1982 1983

e
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Table 13. Results of _yvier per recruit analysis.

AGE WEIGUT-AT-AGE : FARTIAL RECRUITMENT ; R . :
b 04714 0,234 : o %
7 , 0:91a 0644
3 1,153 ; 04987
3 191 - 1,000
10 Coxls ¢.6838
1 2,502 ' G619
12 34409 : 0,374
13 4,123 . 0,432
1A 3,036 , 0.342
19 64423 (4405
16 74672 : 04335
- HATURAL MORTALITYT RATE | 0,2 R
FQ,] COMFUTEL RS (,2893 AT /& OF  (,5417 , - ' l
FMAX  CONFUTED AS  (,5445 AT /R OF  (,5837 ' L . : i
" g E . {
TIELD FER RECRUIT AMALTSIO - ' ‘ o 3
"FISHING CaTCH TIELD  AVG, WEIGHT ~ YIELD PER
HORTALITT (NUMBER)  (X0) (KG} UNIT EFFORT
0.4000 - 0.1B6 0,327 1:762 » 1.749 R R SRR
S 412000 0,303 0,479 1,569 L2860 o NPT : 1
Fo1--- 0,2693 0.378 0,342 1,432 1,000 : SRR o R :
043000 043085 0:548 1,418 0:973
044000 Gud42 0,574 1,300 ~ 04786
043000 0,432 .363 1.208 04622
FHRi==~ 0, 5645 0,503 0,984 - 1,140 0,952
006000 . 0,513 - 0,584 1,137 0,919
047000 6,538 0.501 1,681 0+443
48000 0,357 78 1037 G436
0,5000 0,579 0,974 1,001 04341
10000 0,987 0,971 04§72 44305
1,1606 04600 0,587 (,748 04276
102000 Jveld - 0,066 0,928 0,252
1,3000 020 00564 0,711 0,232
1,490C 04828 0,382 0.896 0,215

5600 0,836 0581 0,882 V200
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Toe ' - GREENLAND HALIBUT
% NEAN NUMBER PER TOU
80 1
70
60
=1 I 1
40 :
e
20 3
10
1977 1978 1979 1980 1981 1982 1983

YEAR

Fig. 1. ~Abundance indices (with 957 confidence limité) of Greenland halibut
(age 1+) from research vessel surveys in Div. 2J and 3K, 1978-83.
(Only strata fished in all years were used in the calculations.)

GREENLAND HALIBUT

NUMBER
15.0 i
] y MEAN NUMBER PER TOU
] ~AGE=4
12,5
10.0
7.5 ]
5.0 ]
]
2.5 ]
0. 1 S PR S T
1977 1978 1979 1980 1981 1982 1983
YEAR '

Fig. 2. Abundance indices (with 95% confidence limits) of Greenland halibut
(age 4) from research vessel ‘surveys in Div. 2J and 3K, 1978-83.
(Only strata fished in all years were used in the calculations.)
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Fig.. 3. Biomass estimates (with 95% confid ‘
: ’ ence limits) of Greenland hal
surveys - in Cartwright Channel (Div. 2J),.1979-83. s ibUt from shrimp
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Fig. 4. Biomass estimates (with 95% confidence limits) of Greenland halibut from
! shrimp surveys in Hopedale Channel (Div. 2H), 1979-83.
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Fig. 5. Lehgth frequency distributions of Gréenland'halibut from
shrimp surveys in Cartwright (2J) and Hopedale (2H) Channels, 1980-83.
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