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Introduction

Greenland halibut catches in the Labrador-eastern Newfoundland area have averaged between
25,000-30,000 t annually from 1970 to 1976 with the 1978 catch being the highest since the
beginning of the fishery in the early 1960s (Table 1, Fig. 1). Catches declined rather
steadily since 1978 to reach an all time low of about 16,000 t in 1986 (Table 1), In 1987,
the fishery improved to the extent that the 1987 preliminary catch of 27,000 t (Table 1) was
approaching double the 1986 carch and slightly above the average over the last 18 years. The
1988 catch (Tables 1 and '2), hovever, was again one of the lowest in the time series at
18,000 t. Most of the catch vas accounted for by Canada with 8,300 t; followed by EEC with
4,118 t; the GDR with 2,200 t; and Poland, Japan, and Faroes Islands accounting for most of
the remainder. The Canadian travler catches were less than 600 t, compared to 4,800 t in
1987, and was taken mainly in Div. 2J during August and December (Table 2). The inshore
gillnet catches mainly in the southern divisions of 3K (4,300 t) and 3L (1;800 1) with 1,600 t
taken in Div. 2J. The gillnet fishery occurs primarily during the months betveen July and
October.  Catches by other countries occurred generally later in the year, quite often in
conjunction with catching other species and varied with division fished. However, while
Div. 3L is rarely directly fished for Greenland halibut by countries other than the coastal
state, nearly 3,300 t vas reported by the EEC in 1988.

The TAC has increased from 30,000 t in 1976 to 35,000 t in 1980; 55,000 t in 1981, for
Div. 2JIKL conly, with an additional 20,000 t in Div. 2GH; and te 100,000 t in 1986 where it
has remained through 1988. These increases were attributable to indications of good
recruitment, estimated high levels of biomass, and what wasg considered to be low overall
levels of fishing mortality.

It is vorth re-emphasizing that this resource undertakes extensive migrations throughout
its 1life history, with the main spawning component migrating to Davis Strait while the younger
immature portion of the stock (particularly, ages 6-10 years old) supports the fishery in the
southern areas. It was cautioned, at that time, that a TAC of 100,000 t would not likely harm
the resource, provided it were spread over all commercial age groups and all areas of the
digtribution. If, on the other hand, a highly-concentrated effort were directed in localized
areas on a fev age groups, a significant component of the stock could be detrimentally
affected.

Research vessel surveys

i) Biomass estimates and abundance indices in Divisions 2J3KI and 2GH

Results of stratified-random groundfish fall surveys for Greenland halibut in Div. 2J
(1977-88), Div. 3K (1978-88), and Div. 3L (1981-87) are presented as mean ‘weight (kg) per
set per stratum in Tables 3, 4, and 5 respectively. Biomass was estimated for most
missing strata using a multlplicatiVe analysis model. For the area.surveyed in Div, 2J
in 1988 (Table 3), the biomass estimate was 35,450 t, which was the-lowest in the time
series. The previous low was in 1987 at 50, 771 ‘t. The 1986 estimate of 77,555 t was
near the average over the pericd. The 1985 estimate was possibly attributed to the
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effect on avallability due to adverse environmental conditions. This would unlikely
explain the drop in 1987 and again in 1988.

In Div. 3K, the 1988 biomass estimate was 73,582 t (Table 4) which is near the lowest in
the time series and considerably below the 1986 estimate of 114,000 t. The average
biomass over the time period is 85,000 t.

In Div. 3L, the 1988 biomass estimate was 13,795 t (Table 5) and is virtually the same as
the 1986 and 1987 estimates. These estimates are within 20% of the average of 16,000 t
since 1981.

Groundfish surveys were conducted In Div. 2G and 2H in 1978, 1979, and 1981 using fixed
station design and biomass estimates vere post-stratified; however, in 1987 and 1988,
surveys were conducted -using stratified random design. For Div. 2G, the 1987 and 1988
estimates of 16,076 t and 15,307 t (Table 6) respectively, were less than half the post-
stratified estimates for the earlier period despite the fact that coverage was much more
intensive in the 1987-88 surveys. It is clearly obvious, however, from examination of
strata commonly fished, that there has been a considerable decline in biomass betveen the
tvo periods examined. It should be noted, however, that strata < 200 m, which were of
considerable area, were not fished in 1987-88 but accounted for significant catches in
earlier years. On the other hand, there was a considerable decline in catch per set even
in the earlier period for these strata.

For Div. 2H, the 1987 and 1988 estimates were also virtually the same at 23,300 t and
22,003 t respectively. As with Div. 2G, the more recent estimates are well below the
earlier estimates despite better coverage. Agaln, it is clear for most strata commonly
fished between the periods that there has been an obvious decline in catch per set.

Por all divisions cowbined, the estimated biamass for 1988 was 160,137 t.

Catch numbers at age from groundfish surveys

Stratified mean numbers per set (from fall surveys) at age are shown in Table B for

Div. 2J and 3K from 1978 to 1988, Table 9 for Div. 3L from 1981 to 1988, and Table 10 for
Div. 2J, 3K, and 3L combined (Div. 3L summer survey used in 1984). It is apparent from
the data presented that Greenland halibur do not fully recruit to the survey gear until
age 5 as evidenced by the 1979 year-class which has been predicted to be a strong year-
class, a prediction which has been borne out in fisheries to be true. The 1980 year-
class wag also predicted to be a strong vear-class from data in earlier shrimp surveys,
It vas more difficult to reach this conclusion here except that it was probably better
than average. The dominant age-class in the 1987 survey is age 3 which represents the
1984 year-class and is more abundant than any other year-classes at age 3 in the

Div. 2J3KL series. ~-In 1988, this year-class was also more abundant than any other year-
clags at age 4 than any other in the series.

In this survey series, generally only 10-15% of the survey catches are older tha
8 years. ‘

Age compositions for Div. 2G and 2H are shown in Figures 2 and 3 respectively for the
1987 and 1988 stratified random surveys and Tables 11 and 12 for all: surveys 1978-88.
Unlike the southern regions, more than 70% of the catches in Div. 26 (Fig. 2) were older
than 6 years although this may be largely due to fishing only in deeper water. In 1987,
the catch was dominated by the strong 1979 year-class although there was an indication of
possible good recruitment at ages 1 and 2 (1986 and 1983 year-classes). In 1988, the
catch was dominated by the 1980 year-class with little evidence of the good recruitment
shown in 1987. For Div. 2H (Fig. 3}, the 1985 year-class clearly dominated the catch at
both age 2 in 1987 and age 3 in 1988. The 1986 year-class at age 2 in 1988 also
appeared, although it did not appear in large numbers at age 1 in 1987. Age 1 in 1987 in
Div. 2G vas relatively abundant, however, indlcating a possible southward migration as
observed in the past. Given that the fish are not fully recruited to the fishing gear
until age 5, it may be interpreted that certainly the 1985 year-class has been shown to
be consistently strong at younger age groups in all areas and also the 1984 and 1986
year-classes may also be much better than average.

A comparison of year-classes at age 5 in Div. 2J3KL is presented in Figure 4 scaled to
the strong 1979 year-class. It would suggest that the 1976, 1977, 1981, and 1982 year-
classes are average, with the 1978 and 1980 year-classes possibly just above average.
The 1983 year-class, on the other hand, is measured at about %0X of the 1979 year-class
at age 5. although this is not fully consistent at younger ages (Table 10}.

Catch numbers at age from shrimp surveys

Shrimp surveys have been conducted in the deep water channels of Labrader since 1979 in
Div. 2H (Hopedale Channel) and Div. 2J (Cartwright Channél). During these surveys, the
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most significant by-catch has been Greenland halibut. From 1979 to 1983, the catches of
Greenland halibut have been sampled for length but not age; however, since 1984, age
samples have also been collected. The age composition for Div. 2H and Div. 2] are shown
in Figures 5 and 6 réspectively. In Div. 2H (Fig. 5), the 197% year-class dominated the
1985 catch at age 5. 1In 1985, the 1984 year-class was most abundant at age 1 and still
reasonably abundant at age 2 in 1986. The 1985 year-class was the most predominant at
age 1 in the serles and dominated the catch again in 1987 at age 2 and the most abundant
at age 3 in the series in 1988, W¥hile the 1986 year-class did not appear dominant at
age 1, it was the most abundant catch per set at age 2 in 1988 over the period.

In Div. 2J (Fig. 6), the most striking feature 1s that the 1985 year-class dominated the
catches at ages 1, 2, and 3 in 1986, 1987, and 1988 respectively. Other year-classes
also appeared strong at certain sges (e.g., the 1983 and 1984 year-classes); however, it
was more difficult to interpret the consistency.

Estimates of year-class strengths at age 1 are shown in Figure 7 from the 1978 to 1987
year-classes. For the years 1979-83, the indices at age 1 were taken from the previous
assessment as derived from modal aralysis of the length frequencies and scaled to the
.strength of the 1985 year-class in Div. 2J. Both Div. 2H and 2J, as stated earlier,
indicate that the 1985 year-class showed up as being the strongest in both areas with the
1984 year-class also being relatively strong in comparison. The 1986 year-class was '
similar to the 1982 in both divisions, which is suggested here to be lover than average.
For both divisions as well, the 1987 year-class ig by far the weakest year—class

observed.

Commercial data

i) Catch and effort

Considering the nature of this fishery and the migratory behaviour of this specles as
well as the low levels of directed catch, it is difficult to obtain'cateh and effort

- statistics which are accurately representative of total stock abundance. Those that are
available (mainly, Canada (N)), however, can be helpful as indicators of distribution and
abundance in localized areas. The only directed catch-effort data available during the
last couple of years was from Div. 2J in the summer (Table 13). It appears that the
catch rate declined in Div. 2J from 1984 to 1986, increased in 1987 to a level higher
than 1982 but still below the 1984-85 levels. It subsequently declined in 1988 to the
lovest observed during the period examined.

ii} Catch numbers and weights at age

Catch numbers and weights at age were calculated in the usual manner for the 1988
Canadian fishery only. The data for foreign fisheries were unavailable at the time of
the meeting. The results are shown in Table 14. More than 55% of the Canadian catch was
comprised of fish at age 7 with 94% of the catch being comprised of ages 6-8. Hardly any
vere caught beyond 12 years old. Matrices of catch at age, percent at age, average
veights at age, and catch biomass at age up to 1987 are shown in Tables 15-18
respectively.

Prognosis

The TAC of 100,000 t, set in 1985, vas put in place for 1986 largely based upon high
biomass estimates, potentially good, recruitment, and vhat was considered to be low fishing
mortality. The biomass was estimated in excess of 400,000 t: of which 200,000 t was estimated
for Div, 2GH alene. The present data, based upon more refined survey data, would suggest that
2GH may now contain only about 25% of that level. In Div.2J3KL, the estimated biomass has
declined from about 225,000 t in 1984 to nearly half that in 1988. Such declining trends in
biomass were alsc reported in the 1988 assessment (SCR Doc. BB/41) from USSR surveys. It is
also clear that the fishery is unlikely to have contributed solely to such declines. In 1988,
STACFIS vas unable to explain the declines, particularly in areas vhere there vas little or no
fishing. Nevertheless, the declining trends continue; and it is becoming difficult to
continue supporting a TAC level which is no longer.supported by the data, although there is
some potentlially good recruitment for the future. Since the existing fishery prosecutes such

fev and young age groups, the success of the fishery will remain contingent upon the strength
of 1-3 recrulting year-classes.

Glven the present levels of biomass, compared to those of the past when the TAC was put
in place, a more realistic TAC level may be proporticnately lower.
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Table 2. Commercial catch of Greenland halibut in NAFO subarea 2 and Div. 3IKL for 1988,
Jan Feb Mar Apr May Jun Jul Aug Sep oct Nov Dec Total
Can (G} 99 99
Can (SF) 2H
23
3K
3L :
Total 14% 30® 6% 1? 51
EEC 202 146 132 6% 119 720 1273%  132*  172* 290° a118
GDR 15° 12 137" 235 332% 555°  9m° 2246
Poland 27" 64 4 185 167% 2% 129 96" 904
USSR . 75° 65" 62: a8® 187 616 1053
Japan 1 86 390" | 726° 1203
Portugal
Norway
Spain
Faroes 839? 82 921 i
Total ge 173 196 6 209 1115 1516 356  1698° 1478 871 1683 9609
Can (N}
2G (GN) 45 45
24 (OT) 5 5
2H (GN) '
23 (oT) 1 195 11 207
23 (GN) 2 79 930 546 1557
3K (OT) 1 1 31 190 12 21 2 258
3K (GN) 30 96 2096 1497 382 233 3 4337
aL (oT) 5 78 1 1 2 1 4 93
3L (GN) 1 9 1 12 46 678 571 154 175 104 1781
Total {(Can{N}) 2 16 110 192 84 142 2776 2409 1484 956 108 1 8283
Total (All Countries) 18878

;Total to this date.

Total for Farces Jan—-Sep included.
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Table 5. Average wt.

_8_

{kg) of Greenland halibut per set from fall research vessel surveys in Divielon 3L,
Numbers in parentheses indicate number of sets per stratum.

ATC W.T. W.T. ,
323, ATC W.T. 16, 37, A.N. W.T. W.T.
324, 325 333, 334 7, 8,9 17, 18 38, 39 72 65 78
Stratum 1981 1582 1983 1984 1985 1986 ! 1987 1388
328 - - - 0.20(4) 0.09¢(8) 0.52(6) 0.25(4) 0.06(7)
3431 0.50(3) ‘ 0.19(4) N.80{4) 0.50(5) 0.26{7} 0.04(7) 0.62(9) 0.31¢8)
342 1.33¢(3) 2.83(3) 0.87(4) 0.00(2) 0.73(3} 0.20(3) 0.00(3) 0.23({3)
343 0.88(4) - 0.53(3) 0.00(4} 0.08(3) 0.02(3} 0.00{3) D.00{3)
344 6.94(4) 1.00(3) 4.34(6) 0.18(6} 2.46(9) 4.63(7) 2.88{4) 3.20(7)
345 20.75(4) 8.67(6) 9.25(8) 39.60(T) 36.614(9) 6.26(4) 18.00(2) 23.07(7)
346 9.00(3) 11.63(4) 17.50(5}) 27.33(86) 35.80¢(5) 26.06(3) 22.50{4) 16.00(5)
47 1.83(3) 3.02(4) 2.58({6} 0.17(6) 0.76(4} 2.94{4) 0.1342) 20.30(5}
348 0.42(6} 2.08(5) 0.30(11) 0.11(11) 0.61(14) 0.88(5) 0.43(9) 0.44(10)
349 0.09{7} 0.03(5) 0.43(9) 0.10(14) 6.07¢(10) 0.09(9) 0.24(10) 0.00(9}
350 0.00(6) 0.00{2)} 0.00(8) 0.00({12) 0.00(9) 0.00(11) 0.00(9) 0.00{10}
363 0.00(4) 0.00(3}) 0.00(3) 0.00{8) 0.00(10} 0.24(7) 0.00(9) 0.00{(10)
364 0.49(9) 0.25(11) 0.87(11) 0.00(10) 0.05({18} 0.14(5) 0.53(14) 0.27(14)
365 2.88(4) 2.75(4) 1.30(5) 0.30(4) 0.12(8}): 1.08(5) 3.181(86) 0.30(5)
366 5.00(3} 9.58(6) 6.00(4) 6.23(11y 18.05{9} 10.90{4) 8.11(7) 20,34(7)
368 21.50(2) 28.75(2) - 17.75(2) 29.00(2} 6.66(2) 9.00(2) 21.7512})
369 13.25(2) 13.00(4) 14.00(6) 5.19(7} 13.33(6) 6.36(3} 9.25(4) 3.64(5}
370 0.00(4) 0.50(6} 0.44(6) 0.39(7) 1.52(9) 2.30(2) C0.25(6) 0.01(7)
in 0.01(4) 0.00(5) 0.00(5) 0.00(7) 0.00(7) 0.04(3) " 0.00(5) 0.00(6)
372 0.00(5) 0.00(7} 0.00(4) 0.00{13) 0.00(17) 0.01(9) 0.00{13}) 0.00{13)
384 - 0.00(4) 0.00(3) 0.00(6) 0.00(8) 0.08(5) 0.00(6) 0.00(6)
385 0.26(8) 2.19(8) 3.20¢(5) 0.30(12}) 1.24¢12) 4.67(8) 2.444(9) 0.00(13)
386 37.00{3) 21.75{(4) - 12.69(8) 37.50¢(5) 8.34(4) 6.13(4) 4.86(5)
g7 67.50(2) 43.67{3) - 49.00{3) 42.25(4) 8.00(2) 26.33(3) 12.15(4)
kY1) - 2.33(3) - 24.00(2) 24.75{2) - 17.25(2) 19.00(2)
389 - 7.88(4}) - 19.25(6} 26.80(5) 9.80(4} 11.25(4) ° B.88(4)
390 0.00{3) 3.5004) 0.07{3) 0.00(3) 2.74T) 3.62(6) 1.06(8) 0.00(8)
391 - 2.75(2) 21.50(2) 18.75{2} 29.75(7) B8.25(2} 4.10(2) 2.40(2)
3592 - 14.00(2} 15.25(2) 26.50(2}) 25.00(2) 18.00(2) 8.25(2) 13.25(2)
729 - - - T4.75(2) 30.50(2) 17.92(2} - -
730 - - - 12.25(2) 6.753(2) - - -
131 - _ - 41.75(2) 15.00(2) - - -
732 - - - 12.63{(2) 21.00(2) - - -
733 - - - 12.75(4) 35.83(3) - - -
734 - - - 17.67(3) 37.00(2) - - -
735 - 33.0042) - 42.00{3} 29.25(2) 47.50(2) - -
736 - 30.00(2) - - 70.00(2) 52.53(2) - -
Estimated biomass (t) 12,722 11,649 6,634 17,548 23,848 10,610 9,821 10,853
{surveyed area}
Estimated biomass (t) 17,917 14,735 15,311 17,923 23,924 13,671 13,388 13,795

multiplicative model
{all strata included)

T
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Table 6. Stratified méan veight (kg) per set of Greenland halibut in NAFO
Division 2G (nos. in parentheses are nos. of successful sets). '

Depth ‘ ' '
Range Gadus 13 Gadus 24 Gadus 57 Gadus 143 Gadus 156
(m) Stratum 1978 1979 1981 1987 1988
< 200 909 23.12(13) 3.87(12) 5.94(8) - -
910. 52.69(8) 6.54(8) 8.06(8) - -
925 66.74(5)  15.66(4) 13.83(3) - -
201-300 901 48.33(9)  52.86(7)  51.58(6) 10.50(4) 17.97(5)
911 7.25(4)  10.89(4) 6.67(3)  2.81(3) ° 0.15(2)
924 8.17¢(2)  11.96(3)  19.50(2) . 4.50(2)  1.50(5)
926 - - - - 10.87(3)
908 7.72(2) 20.28(3) 6.38(3) . 2.34(5)  3.80(4)
301-400 902 - - - 23.10(3) ° 2.35(2)
912 - - - 11.50(2)°  0.10(2)
923 306.18(2) - 77.50(2) 3.75(2) 12.00(2)
927 - - - 29.86(5) 6.28(4)
401-500 903 - 93.29(2) 73.25(2) 18.79(2) 12.35(2)
913 - . - 27.00(2) 21.75(2)
922 © 303.04(2) - 84.50(2) - -
928 - - - 48.17(3) 11.50(3)
501-750 904 - 265.44(3)  114.00(4)  47.235(3) 25.21(3).
914 - - - 33.88(2)  75.00(2)
921 - 660.11(2) - 12.75(2)  17.50(2)
929 - 145.96(4)  240.67(3) 52.60(5) 35.50(4)
751-1000 905 . - . - 179.50(2)
915 - - - - 193.50(2)
920 - - - 261.17(4) 187.75(2)
1001-1250 906 - - - 2.42(2)  25.50(2)
916 - - - - 10.19(2)
919 - - - - 24.20(2)
1251-1500 907 - - - - -
917 - - - - _
918 - - - - -
Biomass (t) 37,187 35,484 37,746 16,076 15,307




Table 7.
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Stratified mean weight (kg) per set of Greenland halibut in -

NAFQ Division 2H (Nos. in parentheses are nos. of successful sets). .

Depth :
Range Gadus 13 Gadus 24 Gadus 57 Gadus 143 Gadus 156
{(m) Stratum 1978 1979 1981 1987 1988
< 200 930 1.12(4) 1.75(6) 5.00(8) 0.06(9) 0.26(10)
954 3.13(5) 4.04(5) 1.92(6) 0.21(11) 0.23(10)
956 4.84(3) 1.01(6) 3.63(4) 0.38(10) 1.68(10)
957 16.07(5) 2.05(6) 7.25(6) 1.25(11) 1.35(14)
201-300 931 15.44(3) 1.18(3). 35.83(3) 1.33(4) 0.83(3)
943 19.29(2) 0.16(2) 2B.75(2) 1.85(4) 8.30(4)
950 - - - - -
953 267.33(2) 22.09(3) 72.38(4) 10.53(3) 4.97(3)
955 11.35¢2) 11.20(3) 7.83(3) 1.92(4) 4.53(4)
958 - 10.21(2) 4.25(2) 0.10(3) - 2.30(3)
301-400 932 - - - 3.60(2) 3.75(2)
944 46.00(6) 45.75(9) 102.11(9) 4.59(10) 5.94(8)
949 - - - - - .
952 - 197.76(2)  92.50(2) 34.33(3) 65.00(3)
959 - 87.47(3) 54.33(3) 13.17(3)  36.30(2)
401-500 933 - - - - 3.70(2)
942 - 270.81(2) 148.50(2) 8.67(3) 6.40(2)
945 - 259.08(3) 134.92(6) 37.04(5) 63.32(3)
948 - - - - -
951 77.41(2) 316.66(2) 102.27(3) 78.75(2) 57.50(2)
960 - 436.29(2)  48.00(2) 44.17(3) 8.17(3)
501-750 934 - 636.31(2) - 58.50(2) 10.00(3)
941 - - 38.00(2) 75.27(2)
946 460.47(4) 721.41(5) 187.71(7) 193.10(8) 110.25(6)
947 - 660.80(2) 109.25(4) 255.17(3) 223.25(2)
961 - 285.26(3) 63.53(3) 27.50(2) 36.00(3)
751-1000 935 -~ - - 46.86(2) 42.00(2)
940 - - 40.13(2) 30.00(2)
962 - - - 49.85(3) 72.50(2)
1001-1250 936 - - - 10.18(2) 237.75(2)
939 - - - 21.81(2) 42.50(2)
963 - - - 57.81(2) 78.75(2)
1251-1500 937 - - - - -
939 - - - - -
964 - - - - _
Biomass (i) 38,605 86,231 34,005 23,330

22,008




" Table 8.

3K (all strata fished).

R

Age compos1t10n - numbers/standard tow from groundfish surveys in Div 2J,

1983

biv. Age 1978 1979 1980 1981 1982 1984 1985 1986 1987 1988
3K 1 0.62 0.54 0.34 1.37 0.22 0.14 0.38 1.23 2,37 0.27 1.36
2 7.64 3.20 2.53 4.89 1.35 1.09 1.55 2,99  6.24 2.31 4.74
3 15.54 6.18 4.33 9.20 6.75 6.20 4.46 4.92 11.39 16.54 10.41
4 13.45 5.39 6.03 5.33 6.63 10.75 11.67 6.32 18.75 13.14 19.09
5 13,98 7.83 9.06 7.85 7.38 12.35 123.24 12.44 11.07 13.23 22.63
6 11.41 9.57 10.91-11.38 7.46 9.94 9.92 12.69 15.70 10.36 13.29
7 7.51 4.83 6.45 7.22 7.31 11.33 6.76 8.10 13.70° 7.85 7.34
8 2.88 1.72 1.68 2,32 7.29 9,39 3,58 2.49 3.37 4.27 1.09
9 1.12 0.61 0.58 0.93  2.22 3.18 2.08 0.90 0.75 1.24 0.31
10 0.79 0.49 0.46 0.42 0.56 0.73 0.68 0.66 0.16 0.24 0.14
11 0.74 0.32 0.50 0.23 0.34 0.41 - 0.33 0.30 0.12 0.11 0.08
12 0.42 0.30 0.28 0.0% 0.24 0.2! 0.22 0.21 0.19 0.12 0.04
13 0.22 0.26 0.1 0.07 0.15 ¢©¢.12 0.15-0.09 0.03 0.07 0.02
14 0.05 0.11 0.07 0.01 0.15 0.06 0.11 0.08 0.01 0.01
i5 0.04 0.08 0.02 0.00 0.03 0.01 0.03 0.04 0.02
16 0.03 0.04 0.01 0.01 0.0 0.00 0.01 0.02 0.02
17 0.01 0.01 0.01 , 0.02 0.02
18 0.01 0.01
19 0.00
20
unknown 0.01 0.03 0.03 0.00 0.01
Total 76.46 41.50 43.41 51.51 48.33 65.90 65.16 53.54 83.88 69.81 80.56
2J 1 ~0.45 0.91 0.63 1.88 0.52 0.09 0.12 1.31 0.67 0.40 0.46
2 3.36 7.92 0.79 5.68 0.92 0.37 1.62 1.53 0.76 1.31 0.81
3 7.79 7.35 2.15 4.15 3.87 1.43 5.79 1.14 0.98 3.45 2.24
4 10.66 5.64  3.32 4.04 8.07 3.55 4.24 2.06 2.49 1.61 3.48
5 9.80 7.81 5.53 5.82 6.64 6.92 8.26 4.93 4.99 1.63 . 2.19
6 7,07 7.23 6.56 5.68 5.27 6.73 6.93 7.06 8.33 3.35 3.05
7 4.87 3.82 5.44 5.52 T.44 7,14  6.45 6.55 B.66 6.40 5.97
8 3.00 1.87 2.49 3.33 9.05 5.52 5.99 3.81 3.85 5.07 3.23
9 2.24 1,10 1.27 1.68 4.87 2.42 2.44 1.85 1.59 2.80 0.78
10 1.73 1.20 0.98 1.03 2.32 0.86 1.18 1.25 0.58 0.62 0.22
11 1.31 0.79 1.11 0.97 1.16 0.68 0.59 0.46 0.45 0.50 0.15
12 0.83 0.68 0.78 0.46 0.7F 0.58 0.39 0.44. 0.29 0.38 0.09
13 0.59 0.54 0.53 0.23 0.54 0.46 0.33 0.21 0.24 0.14 0.12
14 0.19 0.29 0.31 0.14 ¢.535 0.33 0.31 0.25 0.17 0.18 0.10
15 0.13 0.18 0.12 0.09 0.44 0.16 0.21 0.16 0.18 0.12 0.08
16 0.10 0.19 0.07 0.17 0.04 0.16, 0.09 0.10 0.00 0.05
17 0.05 0.07 0.02 ©0.02 0.00 0,08 0.08 0.03 0.02 0.02
18 0.00 0.03 0.01  0.02 0.02 -~ ¢.01
19 ¢.00 0.02 - 0.01 - 0.00
20 0.01 0.01
unknown  0.04 0.03 0.25 0.02 .01 0.01 0.10

Total

2J+3K 130.67 89.14 75.

54.21 47.64 32.

13 41.15 52.61 137.31 45.08 33.

54 92.46 100.94 103.21 110.24 86.

23

34.37 28.08 23.06

77 104.27 97.89 103.62
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Table 3. Age composition of Greenland halibut - numbers/standard
tow for Division 3L. :

ATC 323,

. ATC WT 7, WT 16, WT 37, A.N,. WT WT

324, 325 333, 334 8, 9 17, 18 38, 39 72 65 78

AGE 1881 1982 1983 1984 1985 1986 1987 1988

1 0.29 0.22 0.12- 0.13 0.69 1.5% 0.01 0.08

2 0.37 0.42 0.69 ¢.26 0.80 1.43 ¢0.15 0.19

3 0.80 0.74 0.86 0.36 0.46 0.50 0.85 0.52

4 0.56 0.53 0.69 0.66 0.76 0.32 0.65 0.73

5 1.51 0.74 0.55 1.53 1.39 0.58 0,49 '1.72

6 1.61 0.84 0.52 1.38 2,56 1.00 o0.68 1.64

7 0.86 1.05 0.65 1.32 1.68 1.1 0.77 1.03

8 0.21 0.89 0.54 1.02 0.91 0.36 0.79 0.40

9 0.00 0.23 0.16 0.40 0.50 0.0 0.28 0.16

10 0.05 0.07 ¢.00 0.17 0.18 0.02 0.09 0.04

11 0.01 0.02 ¢.00 "0.03 0.09 0.01 0.06 0.03

12 ¢.00 0.01 6.01 0.01 0.06 0.000 0.02 0.02

13 0.00 0.01 0.02 0.00 0.00 0.01 0.01

14 ¢.00 0.00 0.01 0.0t 0.00 o0.01

15 0.00 0.00 0.01 0.01

16 0.01 0.00
17 0.00

_ Unknown 0.03 0.00 0.03 0.00 0.00 0.03 o0.01 o0.00

Total 6.30 5.77 4.80 7.28 10.08 7.05 4.88 6.56

Table 10. Age composition of Greenland halibut from surveys for

Divisions 2J3KL.

Age 1981 1982 1983 1984 1985 1986 1987 1988
1 3.54 0.96 0.35 0.50 3.23 4.17 0.68 1.89
2 10.94 2.69 2.15 3.17 5.32 7.00 3.77 6.00
3 14.15 11.236 8.49 10.25 6,52 '11.12 20.84 13.83
4 9.93 15,23 14.99 15.91 9.14 17.71 15.40 24.53
5 15,18 14.96 19.82 31.50 18.76 15.89 15,35 27.46
6 le.67 13.57 17.19 16.85 22,31 22.05 14,39 19.34
7 13.60 i5.80 19.12 13.21 16.33 20.8% 15,02 14.86
a 6.06 17.23 15.45 9.57 7.21 7.57 10.13 4.82
9 2.61 7.32 5.76 4.52 3.25 2.33 4.32 1.22

10 1.50 2.95 1.59 1.86 2.09 0.74 0,95 0.40
11 1.21 1.52 1.909 0.92 0.85 0.57 0.67 0.24
12 0.55 0.96 0.80 0.61 0.71 0.45 0.52 0.13
13 0.30 0.69 ¢.59 0.48 0.30 0.27 0.22 0.14
14 0.15 0.70 0.39 0.42 0.34 0.18 0.19 ¢.11
15 0.09 0.47 0.17 0.24 0.21 0.18 0.15 0.08
16 0.02 0.18 0.04 0.17 0.11 0.10 0.02 0.05
17 0.03 0.00 0.08 0.10 0.03 0.04 0.02
8 0.01 0.02 0.03 : 0.01
19 0.01 0.00
20 0.01
Unknown 0.28 .02 0.03 0.04 0.907 0.11 0.01

Tetal 98.78

106.65 108.04 110.26 96.86 111.32 102.77 115.15
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Table 11. Stratified mean number per set at age of Greenland
halibut in NAFQ Division 2G from post-stratified surveys in 1978,
1979, and 1981 and a stratified-random survey in 1987,

Age Gadus 13 Gadus 24 Gadus 57 Gadus 143 Gadus 156
(Years) 1978 1979 1981 1987 1988
1 0.0 1.19 0.45 2.03 0.15
2 3.76 1.14 1.17 2,20 0.42
3 2.64 2.40 1.52 1.10 0.52
4 3.28 3.35 2.30 0.90 0.57
5 4.24 3.89 3.12 0.85 0.38
6 4.53 3.35 3.82 1.82 0.57
7 5.05 3.62 4.74 4,14 1,21
8 4.92 4.38 2.89 5.28 2.23
9 1.07 3.20 1.93 3.13 1.55
10 2.35 1.36 1.02 2.03 0.53
1l 1.22 0.53 0.55 0.91 ©0.30
12 0.41 0.32 0.20 0.30 T0.13
13 0.22 0.11 0.03 0.35 0.19
14 0.09 0.12 0.02 0.10 0.09
15 0.05 0.09 0.00 0.09 : 0.03
16 0.04 0.06 0.00 0.01 0.02
17 ¢.00 0.00 06.00 0.00 0.00
18 0.00 0.01 0.00 0.00 0.00
19 0.00 0.00 0.00 0.00 0.00
20 0.00 0.00 0.00 0.00 ¢.00
Unknown 0.01 0.00 0.07 0.00 0.00
Total 36.87 29.13 23.83 25.27 8.89

Table 12. Stratified mean number per set at age of Greenland
halibut in NAFO bivision 2H from post-stratified surveys in 1978,
1979, and 1981 and a stratified-random survey in 1987.

Age Gadus 13 Gadus 24 Gadus 57 Gadus 143 Gadus 156
(Years) 1978 1979 1981 1987 1988

1 0.0 2.40 0.76 2.36 2.41

2 5.33 14.72 3.99 12.63 14.08

3 9.52 23.90 3.92 5.89 16.21

4 15.64 25.46 2.52 2.07 8.04

5 12.94 18.35 3.44 3.98 3.14

6 8.97 10.64 3.78 11.77 2.47

7 6.0% 8.88 4,55 .8.49 5.51

8 4.50 B.75 3.50 2.42 7.711

9 4.42 7.46 2.28 1.01 2.02
10 3.12 3.99 1.21 0.30 0.55
11 2.22 .2.20 0.72 0.16 ‘ 0.26
12 1.09 1.39 0.29 0.08 : 0.16
13 0.69 0.63 0.09 Q.06 0.13
14 0.36 0.63 ¢.05 0.06 0.12
15 0.24 0.28 0.01 0.02 0.08
16 0.09 0.15 0.00 0.01 0.02
17 0.02 0.03 0.00 0.01 0.00
18 0.00 o 0.02 0.00 0.00 0.00
19 0.00 0.02 0.00 0.00 0.00
20 0.00 ¢.00 0.00 0.00 0.00
Unknown 0.00 0.00 0.01 0.00 0.00

Total 15.24 129.90 31.11 51,34 62.91
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Catch and effort statistics of Greenland halibut in
NAFQ Div. 2HJIK from Canada(N) where effort was considered
directed in 1978-88.

NAFO Directed
Year Div. Months Mean CPUE {t/hr.) catch (t)
Canada(N} (TC 5)
1980 3K Mar-May 0.559 1148
1981 3K Mar-May 0.485 ilis
1982 3K May 0.416 304
2J Aug-Sep 0.610 1132
2H Aug-5ep .0.924 3406
1983 3K May-Jul 0.587 1471
23 Aug 1.153 1465
Z2H Aug-Sep 1.423 2168
1984 k) May-Sep 0.607 1759 .
2J Jul-Sep 1,115 1603
2H Jul-Sep 1.072 1451
1985 3K May-Sep 0.269 151
2J Jul-0dct 0.600 2398
ZH Aug-Sep 0.892 1265
1986 2] Jun-0ct 0.424 1098
1987 2J Aug 0.694 1936
1988 2J Aug-Sep 0.365 559
Table l4. LB RSEE CATLHE -
BE TIGHT LEi5TH g 37D, ERF Lt
* = . > 7.54 nLiE
x 5 o 3 71,30 0.02
2 2 a5, 37 8z.73 G.az
z 1. 51,22 4&., 355 .02
kD 1. e.EL 1le.14 .53
*ii P 2, 4048 2 3.08 0,05
+#11 2 7,031 25 4.03 1.1z
k12 z. T1.E9z 10 148 0,14
13 4, 7E.528 z 9.30 027
w3 5. 21,648 z 0,41 Q.17
10 5. 2 C e b 0.25 .2z
1T R ] 0,04 n.i2
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Table 15, CATCH RUMEERE (¥|{73) AT AGE, - 15 -
{197y 1978 1877 1974 197% 0 19RG 1981 1982 i9g4 1985 1984 1987
+ ______________________________________________________________________________________________________
Pin 19 4i4 s 2iRT 0 24 %IU 234 858 et MS 113
1A A0 435 5511 7960 2032 434E 0 2020 2210 4447 198R 1574
[ 5547 3600 9374 RO72 11724 BRI 99 5502 a0 4953 5404 9117
| OAIR1 ADXD  AL7 7aK2 Ril 940 10753 G044 Al 29331 M50 7403
Poo3adr  419%  h44 2B¥R 0 1049 S25E 0 44 1412 IBRE 1134 1284 ZM49
[ 1428 2457 B7% 1434 44¢ 2729 836 148 1198 4% 41z 707
| 477 923 181 7R 242 %e7 M0 34 T X K O ) 1
O O L I S A0 I O X ] 1is A A
< O O U S T .31 52 4 143 1l 73 6l 184
[ 13 I6 ot [t 84 14 27 R i 40 49 139
| 43 2 ig 5 75 ? il i R LG 12 88
! 41 ! 2 o4 36 2 13 29 i 1 20 47
I 43 I 7 39 42 1 5 14 13 2 ! 1%
o e e i e =y T T R o T e e et e g s ke —— e o g et
| Z0172 18370 24449 34301 29797 307G 03T OIRGI4 IP4AR ZLRLY 19745 1440 27391
Table 16. taTCH AT AGE AS PERCENTAGES
AGE | 1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 1985 (786 1987
e
51 4 00 L% 88 723 07 27 1.3 2.8 1% 1044 L7 0.3
6 1 13,5 37 17.8 24.9 2468 4.6 140 10,9 142 10,1 27,9 133 7.
701 27,5 1946 18,3 26,5 39.4 29.0 30,3 30.0 39,0 25,5 1. 4.8 40.9
g | 23,7 32,8 261 22,4 1B.8 0.7 3.4 27,3 2949 333 1B4 0B 33,2
9 I 18,9 22.9 10,4 835 3.6 17,0 13,3 168 91 17.8 7.2 8.9 105
{01 81 13.4 36 43 1.5 124 208 680 2.8 545 27 4% 372
i 34 50 68 20 0% 32 68 28 0.8 LB 0.8 15 14
121 0.6 146 05 1,4 05 0.4 04 12 03 06 05 08 140
31 Y 0.4 0,4 0,7 0.4 02 0.1 6B 04 035 6.3 04 0.8
41 046 02 01 03 03 00 01 04 03 0.3 03 03 06
5 ¢ 63 ot 01 02 03 00 01 03 0.3 0.3 01 0,2 04
161 02 00 01 02 02 00 00 0.2 00 01 0.1 0.1 02
17 1 0.2 00 00 04 01 0.0 0,0 04 0.0 0 0.0 0.0 0.
Table 17, AaVERAGE WEIGHTS AT AGE (KG)
1975 1976 1977 1978 1979 1980 1981 1982 1983 1984 . 1985 1986 1987
+ _____________________________________________________ —————— -
I 0,607 0,607 0,609 0.609 0.609 0,514 0,392 0,525 0.412 0.377 0,568 0,350 0.344
Po0w760 0,760 0,760 0,760 0,760 0,657 0,598 0,684 0.629 0,382 0,749 0.584 (.589
Foo.955 0,955 0,955 0,955 0,955 0,849 0,789 0,871 0.841 0.824 0,941 0.811 0,834
PonLagd LA92 1.192 1,482 1,192 1,049 0,985 1,130 1,76 1,097  1.244 1,006 1.161
boL,5B0 1,5B¢ 1,580 1.580 1.380 1,145 1,235 1,400 1.448 1,442 1,485 1,580 1.589
I 2,207 2,209 2,209 2,209 2,209 1,236 1,700 1,787 2211 1,943 2,242 2,124 2.9
I 20689 2,699 2,699 2,699 2,499 1,573 2,480 2,381 3.006 2.432 2,953 2.885 2,818
| 3371 3370 3371 BT 3371 2708 3907 3471 3984 3485 3,711 3,887 3,403
| 3.884 3.884 1.884 1,884 1,884 3,115 4.794 4,506 5,061 4.4B6 4,851 4.954 4,435
I 4,563 4,363 4,563 4,563 4,563 4,418 5.944  5.847 4,098 5.730  4.134 4,089 5,477
I 9,918 5.918 5.918 5,718 5.918 5,037 8.055 7.927 7,35 4.849 7.143  7.837 4.671
I 7,144 7.144 7,144 7,144 7,144 7.022 8,710 8,484 8.59% 8,329 8,921 9.807 7,848
I 7.887 7.887 7.887 7.BB7 7.887 10.147 9,576 11,527 11,318 9.572 11,833 10.1031 9,841
Table 18. caTow mIOMass AT AGE,
RGE | 1975 1976 1977 1976 1979 1SRG 1981 1982 19”3 1984 1985 19As 1987
___....+ _______________________________________________________________________________________________
O N £ 7 12 283 1837 1329 105 318 124 Mé 123 o4 #é 41
& 1 e 517 JI07  L44E 406T 1339 2537 13B3 2444 1390 13T 1144 92
so0 o Grn IR B9NZ Beb4 HLISR 7743 7244 4947 U221 491 847 4545 7434
8 0 5499 TIBE 7401 9133 gBE 891 10892 5724 9As:  @OL7 3645 4878 @092
90 6037 6438 4023 4579 [6BY 400 4996 4357 4135 5484 1943 2429 3713
101 33% S48 1942 3ELZ 972 A6R4 1471 2edS  14RE 2337 ®4F 875 1905
110 1827 191 516 1973 707 1553 590 1248 CAE 1018 391 415 394
121 43 978 Il 131 a8 35 4e6 FBL 130 473 08 478 R4p
131 145 439 T2 874 %09 142 197 A8z SRR 452 154 200 862
4 1 598 (M 119 502 83 &2 160 409 SeE o WA M 197 74
150 33 M 17 I 4% % 18l 419 S47 0 83 ¥ 41 87
16 1 293 o187 3WE Al 4 I 202 B2 230 07 194 349
7t 339 8 ¥ 8 347 10 4/ 141 15F 0 472 2 13 148
e e e e e e e e — e
SEOPO2TRGG ZPA27 27834 W9EDY 31194 3U949 26840 23089 30aZ4 U919 1F0S4 15AFI 24BAR
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Fig.2 Age composition of 6. helibut from Groundfish surveys in Div, 26 1987-88.
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Fig.3 Age compesition of G. halibut from Groundfish surveys in Div. 2H 1987-88.

Age 5 From Div. 2J3KL 6roundfish Surveys
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Fig. 4 Year-class strength at age 5 from Groundfish surveys in Div, 243KL.
Yalues are scaled fo the 1979 year-class.
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Fig.5 Mean no. per set of G. halibut from
shrimp surveys in Div. 2H.
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shrimp surveys in Div. 2J.
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YC Strength at Age 1-in Div. 2H
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Fig.J Yearcless strength at age t of G. halibut in Div 2J and 2H
retative to the 1985 yearclass in Div. 2J.
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Fig.8 Biomass estimates of Ghalibut in Div. 2J,3K and 3L.
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