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Catch History and TACs  

The fishery for Greenland halibut in Subarea 2 and Div. 3KLMN began in the early-1960s 
using synthetic gillnets in the deepwater bays of eastern Newfoundland particularly Trinity Bay. 
As catches declined here, the effort moved northward to Bonavista Bay, then Notre Dame Bay 
and finally White Bay on Newfoundland's northeast coast. Subsequently, vessels moved more 
offshore to the deep channels running between the shallow fishing banks. Catches increased from 
fairly low levels in the early-1960s to over 36,000 tons by 1969 and ranged from 24,000 tons to 
39,000 tons over the next 15 years (Fig. 1). From 1986 to 1989, catches exceeded 20,000 tons 
only in 1987 (Table 1; Fig. 1). In 1990, a high effort fishery for Greenland halibut developed 
in the deepwater area of the NAFO Regulatory 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 1991 was at least as high as 55,000 tons (Table 1; Fig. 1 and 2) although some estimates put 
the catch at nearer 75,000 tons. Catches during 1992 and 1993 remained high and were estimated 
to be about 63,000 and 62,000 tons, respectively. Best estimates of catch suggested a decline 
to about 48,000 tons during 1994 although some estimates ranged as high as 56,000 tons. 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 although by 1994, more than 80% of the catch is 
estimated to have been caught by EU (Spain) alone. Catches listed as "Subarea 3 Outside" 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 had become increasingly involved in the fishery since 
1984. 

Canadian catches have been taken mostly by gillnet with a significant proportion taken 
by otter trawlers. With the exception of 1987, catches have been declining steadily inside the 
Canadian zone since the early 1980's from a high of 30,000 tons to less than 3,000 tons by 1994. 
This declining trend was a result of reduced catch rates, low prices and multi-licensed vessels 
fishing other species that offered a better return on costs. 

The traditional gillnet fishery has been conducted by relatively small vessels (<20 m) 
fishing in the deepwater channels near the Newfoundland and Labrador coast as well as the 
Newfoundland east coast deepwater bays. However, this component of the fishery has declined 
rapidly in recent years and has now virtually collapsed due to very low abundance of fishable 
stock in traditional areas. The Canadian gillnet catches taken during recent years are from a 
newly developed fishery along the deep edge of the continental slope especially in Div. 3KL and 
Div. 2G although some catches are also taken in Div. 21-1 and 2J (Table 1). 



Canadian otter trawl catches peaked at about 8,000 tons in 1982, declined to less than 
1,000 tons in 1988, then increased to about 7,400 tons in 1991 which is the highest level since 
1982. In 1992 , otter trawl catches were less than half that of 1991 due to low catch rates. The 
catch in 1993 was just over 1,500 tons and by 1994 was less than 600 tons. Catch rates were 
very poor due to the low abundance of fish larger than 45 cm. 

The TAC for this resource in Subarea 2 and Div. 31(1_, only, increased from 35,000 tons 
in 1980 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 (in 
excess of 400,000 tons) which indicated both high levels of fishable biomass as well as prospects 
of several better than average recruiting year-classes. After observing an estimated reduction in 
stock biomass from the late-1970s to the late-1980s in Subarea 2 and Div. 3KL of about 50%, 
the TAC was reduced to 50,000 tons in 1990 and this level was maintained to 1993 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 the TAC was reduced to 25,000 tons by Canada in 
Subarea 2 and Divisions 3KL in consideration of low levels of stock size estimated for the area. 
It was intended that this catch should include all catches in the area of Subarea 2 and 3 for 
conservation purposes. 

In 1994, management responsibility of Greenland halibut in Subarea 2 and Div. 3KLMN 
was accepted by the NAFO Fisheries Commissi.,a which imposed a TAC of 27,000 tons for 
1995. 

Commercial Fishery Data 

0 Catch and effort 

A detailed analysis of all available catch and effort data from both the inshore and 
offshore gillnet fisheries and offshore trawlers has been undertaken and is presented in another 
document (this meeting). 

ii) Catch-at-age and mean weights-at-age 

Sampling data from the catches of Canada in 1994 were not processed in time to be 
available for this meeting. 

Due to uncertainty regarding catch information on fisheries in the Regulatory Area, catch-
at-age for Canadian catch only were calculated for 1988-93 for the purpose of this document. 
Catch numbers-at-age and catch weights -at-age (kg) for these data are presented in Tables 2 and 
3. The data prior to 1989 represent the entire annual fishery (Tables 4 and 5). 

Ages 6-8 dominated the catch in most year up to 1991 (Table 2 and 4), which is typical 
of the traditional Canadian catch. Although the Canadian catch was much lower in 1992 and 
1993 than in previous years, there were significant increases in the proportions of older fish (ages 
9-13) (Table 2) in the catch. This is due to a considerable change in the fishing pattern with 
exploitation of Greenland halibut now mainly in the deepwater along the continental slope by 
gillnetters using a 200 mm mesh size in depths greater than 1000 m compared to a 130-190 mm 
mesh size at depths of less than 500 m. Although data were not available for the Canadian 
fishery in 1994, the fishery was conducted in a similar manner as that in 1992 and 1993 
predominated by the same NAM divisions (Table I). 

Research Vessel Surveys 

0 Biomass and abundance indices 

Biomass estimates from Canadian stratified-random groundfish surveys in autumn in 
Div. 2J for 1977-92 are presented in Table 6. Due to a revision of the stratification scheme in 
1993 strata are not directly comparable, therefore, the results for Div. 2J in 1993-94 are presented 
separately in Table 7. Similarly, the biomass estimates for Div. 3K during 1978-92 and 1993-94 
are shown in Tables 8 and 9, respectively. Biomass indices from autumn surveys in Div. 3L, 
during 1981-94 are detailed in Table 10. 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. 3 and cumulatively for Div. 2J, 3K and 3L in Fig. 4. 



It should be noted that in Div. 21 and 3K, the strata from 1001-1500 m were rarely 
surveyed and thus were not included in the indices. In Div. 3L, the deepest strata are only 
732 m, and these areas were not surveyed in all years. No 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 11 
and illustrated by year in Fig. 5. A summary of annual abundance by various age groups i.e. 
Ages 1+; Ages 3-5; Ages 6-9; Ages 10+ are also shown in Fig. 5. 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. 21 since 1982 from a 
level of over 100,000 tons to less than 9,000 tons by 1992 (Table 6; Fig. 3 and 4). There was 
a slight increase in 1993 to near that of 1991 (Table 7) but still at a very low level. The 1994 
estimate is similar to that of the previous year (Table 7). The biomass index in Div. 3K peaked 
at 112,000 tons in 1984 but by 1987 biomass in this division also began a steep decline similar 
to Div. 21 and reached a low of just over 20,000 tons in 1992 (Table 8; Fig. 3 and 4). In 1993, 
there was a similar proportional increase in biomass as in Div. 21 to a level slighter lower than 
that of 1991. The 1994 survey, however, estimated the biomass to be at the same level as 
indicated for 1992 which is the lowest in the time series (Table 9). Estimates for Div. 3L to a 
depth of 366 meters were relatively stable from 1981 to 1990 at about 15,000 tons (Table 10; 
Fig. 3 and 4). 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 biomass 
estimate in Div. 3L in 1993 declined from that of 1992 to a level near half the 1991 and 1992 
estimates and is the lowest during the period. The 1994 estimate continues to be low and is 
within a 10% variation of the 1993 estimate (Table 10). 

The cumulative biomass index for all three divisions (Fig. 4) has steadily declined from 
a high of over 200,000 tons in 1984 to 37,000 tons in 1992 by far the lowest in the time series. 
Although the overall index increased to nearly 50,000 tons in 1993, the 1994 estimate returned 
to the 1992 level of 37,000 tons (Fig. 4). 

Declines in abundance are less apparent than indicated by the biomass indices due to the 
fact that the declines are not consistent across all age classes (Table 11; Fig. 5 and 6). An 
examination of the age structure in Fig. 5 and 6 shows that the ages 6-9 abundance has been 
declining possibly since the mid 1980's but very dramatically since 1990 and by 1993 and again 
in 1994 the age 6-9 abundance is far below anything ever observed. It is now at a level of about 
one third of that estimated in 1992 and less than 10% of the 1982-90 average. Age 10+ has been 
declining since the early 1980's and in 1993 and 1994 had virtually disappeared from 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 to a relatively low level at 
less than half the 1988 estimate. The index for these ages increased sharply in 1993 to the 
second highest in the time series and'  as maintained at a relatively high level in the 1994 survey 
(Fig. 5). 

ii) Recruitment indices and year -class strengths 

In order to better examine strengths of recruiting year-classes the trends in the abundance 
indices for individual ages 1-5, inclusive from fall surveys in Div. 2J and 3K combined are 
presented in Fig. 7 with 95% confidence limits. In addition, trends in individual ages 2-10 from 
Table 11 are presented in Fig 8 to compare pm-recruiting age groups with the major age groups 
comprising the commercial fishery. 

There would appear to be little useful information in the estimates at age 1 as they are 
poorly recruited to even the survey trawl, show little in the way of trends and have relatively 
high confidence limits (Fig. 7). 

At age 2 the estimates for most years are much more stable with tighter confidence limits. 
The 1991 year-class estimate at age 2 is significantly larger than any other in the time series with 
the 1992 year-class also estimated to be larger than any in the previous 10 years although to a 
much lesser degree than that of the 1991 year-class. The 1990 year-class estimate appears about 
average but variable (Fig. 7). 

At age 3 the 1990 year-class estimate is significantly larger than any other in the time 
series by a wide margin despite the fact that it only appeared average at age 2 above. The 1991 



year-class was also larger than anything previously estimated at age 3 although much smaller 
relatively than that of the 1990 year-class (Fig. 7). 

At age 4, the 1970's year-classes all appear to be weaker than those of the mid to late 
1980's. The 1990 year-class is estimated to be similar in strength to those year-classes at the 
higher end of the range of estimates (Fig. 7). 

At age 5 the trend is similar to age 4 up about the 1990 survey year beyond which all 
estimates at this age declined considerably to the point that the most recent three estimates are 
below anything that has been observed in previous years (Fig. 7). 

The major commercial age groups (ages 6-10) have been declining at rapid rates 
individually for a number of years (Fig. 8). For ages 5, 6 and 7, trends in abundance were 
rather stable until about 1990 when steep declines occurred. For ages 8, 9 and 10, however, the 
declines appear to have begun at some earlier time probably about the mid to late 1980's. 

It has been hypothesized that the very steep declining trend in the stock component in at 
least Div. 2J and 3K, is a result of a migration southeast to the Flemish Pass area. This occurred 
at a time that is coincident with the build up of considerable fishing effort and subsequently, very 
high catch levels which have now depleted the stock of larger, older fish. While the number of 
larger , older fish remains low according to current survey data, there continues to be indications 
of average to better than average 'pre-recruit' year-classes similar to those observed in the 
previous assessment. 

Given the observation above with respect to the diverging abundance pattern between ages 
4 and 5 since 1990, the ratio of the same year classes at these ages is presented in Figure 9. 
Generally, the average ratio is between 1.25 and 1.6 from 1978-88 indicating that Greenland 
halibut at age 4 are not fully recruited to the survey gear. From 1988-90 the ratio dropped 
subStantially to about 0.5 in 1990 and remained at that level to 1994. It is suggested that 
between 1988 and 1990 a significant change occurred in migration and/or mortality and the 
pattern remained to the present. It may be hypothesized that recruits migrate from the survey 
area in the north in abundance and this migration occurs between ages 4 and 5 and probably 
move to the Regulatory Area. 

iii) Combined abundance-at-nee 

In order to derive a more complete abundance index at age from the data available, the 
survey catch at age from the fall surveys in Div. 2J and 3KL for 1991 and 1993-94 is combined 
with the catch data age from the deepwater surveys in Div. 3KLM in 1991 and 1994-95 
(appropriately lagged) and presented in Figure 10. With the exception of Div. 2J the figures 
represent estimates to a maximum depth of 1500 meters. The maximum depth for Div. 2J is 
1000 meters. Estimates for commonly surveyed areas are not included to avoid double counting. 

The results indicate that the area surveyed during the regular fall surveys account for most 
of the estimates at all ages (Fig. 10). It also suggests that there has been an overall decline in 
the abundance between 1993 and 1994 (fall equivalent). However, in both years the 1990 and 
1991 year classes comprise most of the observed abundance. 

Table 1. Catches of Greenland halibut in the Northwest Atlantic by division and selected areas from 1977-94. 

Weari :Divi 20i 1 1:46.4110 :DIVs 2J5 ^Div«Ka1Div1313 Total Subareai35 Overall 
ei P? MelaT2A tP gq.,11,7s NOP-1: r PInSideW Inside I:Outside, TotairSrit 
1977 1778 1524 8237 13446 6956 31941 31941 
1978 1899 1207 3723 24107 7596 38532 38532 
1979 577 1623 3415 19843 8610 34068 34068 
1980 36 444 1466 17923 12773 32642 32642 
1981 1799 2141 1358 16472 8912 30682 30682 
1982 369 8985 5931 6794 4135 26214 - 26214 
1983 111 5671 6028 11374 4655 27839 27839 
1984 214 4663 6368 8432 5120 24797 1900 26697 
1985 193 2358 6724 5775 3061 18111 2200 20311 
1986 455 1564 6823 4237 2794 15873 2100 17973 
1987 2700 2631 12464 6860 4786 29441 3000 32441 
1988 2068 2463 1971 6389 2019 14910 3500 18410 
1989 837 1821 2952 7840 2860 16310 2600 18910 
1990 905 1158 2911 4952 2020 11946 35500 47446 
1991 1556 2591 3034 2019 1590 10790 54200 64990 
1992 1264 107 382 3489 1694 6936 56225 63161 
1993 961 426 159 2186 943 4675 57550 62225 
1994 1045 196 203 1031 257 2935 44570 47505 
Note: Catches In Subarea 2, 3K and 31. Ins de for 1992-94 are Canadian only. 

Catches in Subarea 3 outside include estimates of non-reported catches. 
1994 Inside includes 203 tons from Div. 3N0 
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Table 2. Catch at age (000) of Greenland halibut from 
the Canadian fishery in SA 2 + 3 from 1988 -1993. 

e 1988 	198 	1990 	1991 	1992 	1993 

	

41 	16 	148 	159 	18 	33 

	

6 	2124 	187 	2979 	1684 	255 	281 

	

7 	5429 	707 	6706 	4348 	1319 	847 

	

8 	1659 	356 	1813 	2121 	840 	411 

	

9 	404 	59 	300 	900 	359 	190 

	

10 	130 	9 	78 	29 	316 	169 

	

11 	25 	1 	34 	8 	268 	173 

	

12 	10 	 21 	8 	234 	192 

	

13 	2 	 11 	2 	119 	107 

	

14 	2 	 13 	2 	70 	54 

	

15 	1 	 9 	 36 	31 

	

16 	1 	 2 	 8 	12 

	

17 	0 	 1 	 4 	2 

	

5+ 	9828 1340 	12115 	972 	3846 	2502 

Table 3. Weight at age (kg) of Greenland halibut from 
the Canadian fishery In SA 2+3 from 1988 - 1993. 

e 	1988 	1989 	1990 	1991 	1992 	1993 
0.397 	0.403 	0.416 	0.410 	0.386 	0.398 

	

6 	0.583 	0.561 	0.587 	0..C96 	0.560 	0.580 

	

7 	0.801 	0.765 	0.754 	0.808 	0.797 	0.814 

	

8 	1.157 	1.065 	1.052 	1.179 	1.252 	1.196 

	

9 	1.640 	1.619 	1.542 	1.736 	1.937 	1.815 

	

10 	2.240 	2.201 	2.116 	2.404 	2.544 	2.445 

	

11 	2.837 	2.980 	2.850 	3.078 	3.169 	3.064 

	

12 	3.593 	3.981 	3.632 	3.821 	3.942 	3.984 

	

13 	4.456 	4.455 	4.524 	5.294 	5.111 	5.120 

	

14 	5.512 	5.623 	5.567 	5.940 	6.220 	6.091 

	

15 	6.821 	6.962 	6.906 	6.674 	7.194 	7.125 

	

16 	7.782 	7.547 	8.546 	9.001 	8.290 	8.462 

	

17 	0.000 	9.659 	9.601 	9.659 10.623 	9.763 

Table 	4. 

AGE 

Commercial Greenland halibut catch at age matrix fo 

1975 	1976 	1977 	1978 	1979 	198 

Subarea 2 and Div. 3KL, 1975-88.  

1981 	1982 	1983 	1984 1985 1986 1987 1988 
5 
6 
7 

322 
2719 
5547 

19 
680 

3600 

464 
4351 
9374 

3016 
8511 
9072 

2182 
7980 

11726 

20  
203 
891 

810 
4242 
9209 

236 
2020 
5552 

766 
3889 

10714 

858 
2211 
5560 

1662 
4449 
4955 

245 
1958 
5604 

128 
1779 

10293 

269 
2900 
7405 8 4781 6030 6377 7662 5611 942  10753 5064 8215 7308 2933 4450 8358 3986 

9 3821 4199 2546 2898 1069 525 4045 3112 2509 3888 - 1156 1284 2652 1172 
10 1628 2457 879 1454 440 372 836 1480 756 1198 429 412 798 423 
11 
12 
13 

677 
130 
269 

923 
290 
113 

191 
113 
101 

731 
371 
225 

262 
136 
131 

98 
12 

5 

240 
133 
40 

524 
225 
143 

229 
83 

116 

387 
136 
101 

133 
83 
73 

213 
122 

61 

359 
263 
210 

183 
96 
97 

14 131 36 26 110 84 1 27 70 93 55 40 49 157 56 
15 63 21 18 58 76 20 55 74 73 18 32 99 48 
16 41 1 22 54 56 13 29 10 28 12 20 53 11 
17 43 1 7 39 44 5 14 14 18 2 1 17 2 

5+ 20172 18370 24469 34201 29797 3075 30373 18524 27468 21821 15945 14451 25166 16648 

Table 5. Commercial Greenland halibut mean weights at age (kg) for Subarea 2 and Div. 3KL, 1975-88. 

Age 1975 1976 1977 1978 1979 1980 	1981 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 0.377 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 
7 0.955 0.955 0.955 0.955 0.955 0.869 	0.789 0.891 0.861 0.826 0.941 0.811 0.836 0.805 
8 1.190 1.190 1.190 1.190 1.190 1.050 	0.985 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 1.150 	1.240 1.400 1.650 1.460 1.690 1.580 1.590 1.661 

10 2.210 2.210 2.210 2.210 2.210 1.260 	1.700 1.790 2.230 1.940 2.240 2.120 2.130 2.216 
11 2.700 2.700 2.700 2.700 2.700 1.570 	2.460 2 380 3 010 2.630 2.950 2.890 2.820 3.007 

3.470 12 3.370 3.370 3.370 3.370 3.370 2.710 	3.510 3.960 3.490 3.710 3.890 3.600 3.925 
13 3.880 3 880 3 880 3.880 3.880 3.120 	4.790 4.510 5.060 4.490 4.850 4.950 4.630 5.091 

4.560 14 4.560 4.560 4.560 4.560 4.420 	5.940 5.850 6.060 5.730 6.130 6.090 5.480 6.203 
15 5.920 5.920 5.920 5.920 5.920 5.040 	8.060 7.530 7.310 6.850 7.160 7.640 6.670 7.644 
16 7.140 7.140 7.140 7.140 7.140 7.020 	8.710 8.680 8.600 8.330 8.920 9.810 7.850 9.187 
17 7.890 7.890 7.890 7.890 7.890 10.100 	9.580 11.500 11.300 9.570 11.800 10.100 9.840 11.444 
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Table 7. Estimated biomass (tons) per stratum of G. halibut from the autumn survey of the . 
GADUS ATLANTICA In Div. 2J during 1993-94. 
Based on the new stratification system. 

Depth . 	Area 	Trawlable 	. 
Range (m) Stratum 	(sq. nm) 	Units (000) 	1993 1994 

101-200 201 633 48 1 10 
205 1594 120 1 5 
206 1870 140 11 32 

- 207 2264 170 0 10 
237 733 55 0 0 
238 778 58 

Total 14 58 

201-300 202 • 	621 47 1 107 
209 680 51 166 33 
210 1035 78 253 50 
213 1583 119 62 156 
214 1341 101 241 171 
215 1302 98 502 321 
228 2196 165 345 943 
234 530 40 407 59 

Total 1977 1840 

301-400 203 487 37 863 547 
208 588 44 , 	433 1908 
211 251 19 573 336 
216 360 27 166 171 
222 450 34 78 199 
229 ) 	536 40 119 410 

Total 2231 3570 

401-500 .204 288 22 975 1366 
217 241 18 143 123 
223 158 12 77 76 
227 598 45 843 913 
235 414 31 340 439 
240 133 10 43 58 

Total 2421 .2975 

501-750 212 557 42 2732 814 
218 362 27 137 76 
224 228 17 54 165 
230 185 14 79 191 
239 120 9 556 615 

Total 3559 1862 

751-1000 219 283 21 429 1105 
231 186 . 	14 406 393 
236 193 14 558 136 

Total 1394 1634 

1001-1250 220 303 23 M
I
 

225 195 15 
232 228 17 - 

Total 

1251-1500 221 330 25 
226 201 15 - - 
233 237 18 - - 

Total - 

Biomass (t) 11595 11939 
95% Lower 9598 16064 
95% Upper 13589 7816 
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Table 9. Biomass (tons) per stratum of G. halibut from the autumn survey Of the 
GADUS ATLANTICA In Div. 3K during 1993-94. 
Based on the new stratification system. 

Depth 	 Area 	Trawl units  
Range(m) 	Stratum 	(sq. nrio 	1 .000) 	1993 1994 

101-200 618 1347 101 
619 1753 132 

0
 

0
 

Total 

201-300 620 2545 191 34 470 

621 2736 205 r  407 483 

624 1105 83 286 212 

634 1555 117 391 505 

635 1274 96 51 29 

636 1455 109 395 181 

637 1132 85 201 30 
Total 1765 1909 

301-400 617 593 45 1957 871 

623 494 37 496 668 

625 888 67 1005 677 

626 1113 84 1178 '1564 

628 1085 81 544 642 

629 495 37 582 612 

630 332 25 430 559 

633 2067 155 1516 1145 

638 2059 155 1253 748 

639 1463 110 700 310 

Total 9660 7796 

401-500 622 691 52 . 	2788 . 	1205 

627 1255 94 10455 2425 

631 1321 99 3580 3188 

640 '69 5 " 	40 • 52 

645 216 16 56 72 

650 134 10 95 148 

Total 17014 7090 

501-750 641 230 17 228 58 

• 646 325 r 	24 58  257 

651 359 27 • 387 468 

Total 	. 673 783 

751-1000 642 418 31 1014 1423 
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Fig. 3 G. halibut biomass estimates separately by division 
from research surveys in Div. 2J,3KL during 197794. 
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Fig. 6 Abundance estimates at age of G. halibut from research vessel surveys In Div. 21,3Ia from 1978-94. 
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Fig. 10 Combined abundance from Canadian fall surveys and deepwater surveys. 
Deepwater surveys lagged In 1993 and 1994 for direct comparison. 
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Fig. 9 Ratio of age 5 (year+1) to age 4 (year) from fall surveys In Div. 2J, 31a. 
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