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Catch History and TACs 

The fishery for Greenland halibut in this management area 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 the northeast coast of Newfoundland. Subsequently, vessels moved further 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. 
With the exception of 1987, catches in the late 1980's were around 18,000 tons (Table la; Fig. I). In 
1990, an intense fishery for Greenland halibut developed in the NAFO Regulatory Area (NRA) of Div. 
3L and 3M, in the deepwater areas known as Sackville Spur and Flemish Pass. The development of this 
fishery resulted in a rapid escalation of catches to about 47,000 tons in 1990. Catches in the NRA in 1991 
to 1993 were estimated to be around 55,000 t tons in each year (Table la; Fig. 1 and 2), although some 
estimates put the catch in this fishery at nearer 75,000 tons in at least one of these years. Overall, catches 
from the stock during 1991 to 1993 were estimated to be between 62,000 and 65,000 tons annually. 
Best estimates of catch suggested a decline to about 48,000 tons in 1994, although some estimates ranged 
as high as 56,000 tons. As a result of new management measures introduced by the NAFO Fisheries 
Commission in 1995 i.e. extensive quota restrictions and 100% observer coverage in the NRA, catches 
were greatly reduced. In 1995, the catch was estimated to be about 15,000 tons, increasing to almost 
19,000 in 1996. The catch in the NRA was estimated to be around 12,400 tons in 1995 and 13,000 tons 
in 1996 (Table lb), although estimates made by Canadian surveillance authorities placed the catch in the 
NRA in 1996 as high as 19,000 tons. Nonetheless, catches from the stock in 1995-96 represent a reduction 
of about 70% compared to the average annual catch of the previous 5 years. 

The major participants in this fishery in the NRA 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 was estimated to have been caught by EU (Spain) alone. The breakdown of catches in 1996, by 
country and Division, is given in Table lb. Catches listed as "Subarea 3 Outside" in Table la 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. Catches in the NRA have also been taken in 
Div. 3N and 30 in recent years, and are included in the totals. 

Prior to 1990, Canada, USSR, GDR, and Poland were usually the main participants in the fishery, 
although Portugal and Japan became increasingly involved in the fishery after 1984. Canadian catches have 
been taken mostly by gillnet, although a significant proportion is taken by otter trawlers. With the 
exception of 1987, catches declined steadily inside the Canadian zone since the late 1970's from a high 
of over 30,000 tons to less than 3,000 tons in 1994 and 1995. This declining trend was mainly a result 
of low catch rates and reduced effort, as multi-licensed vessels fished other species such as snow crab that 
offered a better return on costs. This fishery picked up in 1996, and catches increased to around 6,000 tons 
(Tables 2 and 3). Both gillnet and otter trawl catches were higher in 1996, with the main increase 
occurring in Div. 3K. 

The traditional gillnet fishery has been conducted by relatively small vessels (<20 in) fishing in 
the deepwater channels near the Newfoundland and Labrador coast as well as the Newfoundland east coast 
deepwater bays using an average mesh size of 150 mm. However, this component of the fishery has 
declined rapidly in recent years. The Canadian gillnet catches taken during recent years are mainly from 
a newly developed fishery along the deep edge of the continental slope in Subarea 2 and Div. 3KL, 
although some fishing still occurs nearshore, mainly with 140 mm gillnets. Some fishing by Canadian 
gillnetters is now taking place along the southwest slope of the Grand Bank in Div. 30 although catches 
have been relatively low. In an attempt to reduce the catch of young Greenland halibut in the new 
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deepwater gillnet fishery, it is illegal to use a gillnet mesh size of less than 190 mm while fishing 
Greenland halibut in the Canadian zone in depths > 400 Path. (732 in). 

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. Since then, catches by this fleet have 
been less than 1600 tons annually. 

The TAC for this resource (Subarea 2 and Div. 3KL 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 surveys estimates of stock biomass which indicated high levels 
of fishable biomass (in excess of 400,000 tons) as well as prospects of several better than average 
recruiting year-classes. Despite the large TAC's, catches in the 1985 to 1989 period were lower than in 
the preceding years. After observing an estimated reduction in stock biomSfrom 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 Div. 3KL in consideration of low levels of stock size estimated for the area. . 
It was intended that this catch should include all catches in Subarea 2 and 3 for conservation purposes. 
Nevertheless, catches in the NRA continued unregulated. In 1994 the, management of G. halibut in 
Subarea 2 and Div. 3KLMNO became the responsibility of the NAFO Fisheries Commission, which 
imposed a TAC of 27,000 tons for 1995. This level was maintained for 1996 and 1997, and was 
proportioned throughout the management area in an attempt to reduce high concentrations of effort in 
localized areas. 

Commercial fishery data 

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

Sampling data from the catches of Canada in 1995 (2315 t) and 1996 (5385 t only) were used to 
calculate catch at age and mean weights at age from this component of the fishery. Table 4 shows the 
difference in age compositions in the gillnet and otter trawl catches in 1995. The gillnet catch was 
comprised mainly of fish aged 9 to 13 years, compared to mainly 7 to 9 in the otter trawl catch. Overall, 
ages 7 to I I comprised the bulk of the catch, with a peak at age 8. In 1996, the gillnet catch at age was 
bimodal (Table 5), with peaks at ages 7 and I I, reflecting catches by the different mesh sizes used. Otter 
trawl catches in 1996 consisted mainly of age 6-9 fish, with a peak at age 7. Overall, the catch at age had 
the same bimodal pattern observed in the gillnet catches, with peaks at age 7, and ages 10-11. Mean 
weights at age were similar in both years. A sum-of-products discrepancy of -12% relative to the 1996 
catch could not be resolved at this time. 

Due to uncertainty regarding catch information on fisheries in the NRA since 1989, catch-at-age 
for Canadian catches only were available from 1988-96. Catch numbers-at-age and mean weights-at-age 
for this period are presented in Tables 6 and 7. Prior to 1989, data are available from the entire annual 
fisheries which took place mainly in the Canadian zone, and have been presented in the last few 
assessments of this stock (see Roweling et al. 1996). Ages 6-8 dominated the catch in most years up to 
1991. Although the Canadian catch was lower in 1992 to 1996 than in previous years, there were 
relatively higher proportions of older fish (ages 9+) in the catch (Table 6). This is due to the change in 
the fishing pattern noted above, with recent exploitation of Greenland halibut occurring mainly in depths 
greater than 1000 m along the continental slope by gillnetters using a 200 mm mesh size, compared to 
a 130-190 mm mesh size at depths of less than 500 m in the traditional gillnet fishery. Mean weights at 
age in 1995 and 1996 were similar to recent values (Table 7), and no trends are seen in the mean weights 
over the period 1988-96. 

B) Catch and effort 

Catch and effort data from the directed fishery for G.halibut during the period 1975 to 1992 were 
obtained from ICNAF/NAFO Statistical Bulletins and were combined with provisional 1993-1996 NAFO 
data. The catch/effort data were analyzed with a multiplicative model (Gavaris 1980) to derive a 
standardized catch rate index for hours fished. Factors included in the model were a combination country-
gear-tonnage class category type (CGT), month, NAFO division and year. Except for the year category 
type, individual observations of catch or effort data less than 10 units were eliminated prior to analysis 
as were categories where there were less than five occurrences in the database. The regression was 
significant (p < 0.05), explaining 63% of the variation in catch rates (Table 8). The standardized catch rate 
index (Table 9, Fig. 3) shows high between-year variability, especially in the late 1970s to mid 1980s. 
There was an increasing trend from the mid 1970s that peaked in 1982 and CPUE subsequently declined 
fairly steadily to the lowest level observed over the period in 1992, CPUE has remained at about this level 
in 1993-96. The slight increase from 1994 to 1996 is not statistically significant, given the high variability 
around the mean CPUE in these years (Fig. 3). In this updated analysis the data suggest, relative to the 
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whole time period, catch rates were generally higher in winter and higher in Subarea 2, based on the 
coefficients in Table B. A more detailed analysis of these data were conducted in 1995 (Myers et al., 
1995) which suggested that the overall decline in CPUE was seen in the data from several countries. 

Research vessel surveys 

From 1977-94 in Div. 21 and 1978-94 in Div. 3K, Canadian surveys were conducted during 
autumn by the research vessel GaAs At/arnica using an Engel 145' bottom trawl. In Div. 3L from 1981-
83, surveys were conducted by the A.T. Cameron using a Yankee 41.5 bottom trawl and in 1984-94 by 
either the A. Needler or the W. Templeman (sister ships) using an Engel 145 bottom trawl, which differed 
somewhat from the trawl used on the Gadus Atlantica. In 1995 and 1996, the surveys in Div. 21, 3K and 
3L were conducted by the research vessels Teleost and W. Templeman using a Campelen 1800 shrimp 
trawl with rockhopper footgear (for details on the trawls used in these surveys, see McCallum and Walsh, 
1996). Warren (1996) outlined the conversion factors for G.halibut catches, required for comparison of 
results from 1995 and 1996 with those prior to 1995. 

Table 10 gives an outline of the Canadian survey coverage, by division and depth, for the 1996 
Canadian survey in SA 2 + 3KLMNO. Results of the survey in Div. 2GH are reported in Brodie et al 
(1997). 

i) Geographic distribution 

The spatial distribution of Greenland halibut in Div. 21 and 3KL from standard fall surveys was 
examined by depicting standardized survey catches as circles and subsequently plotting these circles on 
a map of the survey area according to the position of each catch (Black 1993). Circle diameters were 
chosen to represent proportionally increasing size groups of catch weight (kg) established from a cursory 
examination of the entire database. All catches within the bounds of a particular size grouping are 
represented by the same circle diameter. Tows where Greenland halibut did not occur are depicted with 
a plus (+) symbol. 

Fig. 4 shows the results from 6 of the earlier surveys (1982, 87, 90 and 92-94), selected from the 
full range of years shown in Bowering et al. (1996). During the earlier surveys, Greenland halibut were 
relatively abundant in the deep channels running between the shallow fishing banks, especially in Div. 2J 
and 3K. They were also plentiful along the slope of the continental shelf. This distribution pattern 
remained fairly consistent through to about 1987, but after 1987, a decreasing trend in abundance was 
clearly apparent, detected first in Div. 2J. This was followed by a similar trend in Div. 31( by 1990. By 
1993, catches in Div. 21 and 3K were extremely low and the highest catches in the area were taken in the 
central part of Div. 3K (Fig. 4). In 1995, the survey results using the Campelen trawl showed a 
distribution similar to that of 1993, with the 1996 survey suggesting a slightly wider distribution in Div. 
2J3KL (Fig. 5). 

Throughout the survey period , there were vety few large catches experienced in Div. 3L (Figs. 
4 and 5) and any relatively high catches were taken near the continental slope in the area known as the 
"nose" of the Grand Bank or the Sackville Spur. Some catches of G.halibut were also recorded along the 
deepwater slopes of the Grand Bank in Div. 3NO (Fig. 5), although survey coverage in these areas was 
not as extensive. 

ii) Biomass and abundance indices (prior to 1995, unconverted from Engel to Campelen 
equivalents) 

Biomass estimates from Canadian stratified random groundfish surveys in autumn in Div. 2J for 
1977-92, and Div. 3K for 1978-92, are presented in Tables 11 and 12 respectively. Due to a revision of 
the stratification scheme in 1993, some strata are not directly comparable, therefore, the results for Div. 
21 and 3K in 1993 and 1994 are presented separately in Tables 13 and 14 respectively. Biomass indices 
from autumn surveys in Div. 3L during 198/-1994 are detailed in Table 12. in all cases the total annual 
biomass estimates arc accompanied by 95% confidence limits. Annual bioinass estimates are also 
illustrated, separately by division, in Fig. 6. It should be noted that in Div. 2J and 3K, the strata from 
1001-1500 in were rarely surveyed. In Div. 3L, the deepest strata surveyed prier to 1996 have a 
maximum depth of only 731 m, and these areas were not surveyed in all years. 

The biomass index of Greenland halibut in Div. 2J declined from just over 100,000 tons in 1982 
to less than 12,000 tons annually in 1991-94 (Tables II and 13, Fig. 6). The biomass index in Div. 3K 
peaked at 112,000 tons in 1984 but after 1989, biomass in this division also began a steep decline similar 
to Div. 2J, reaching lows of about 21,000 tons in 1992 and 1994 (Tables 12 and 14, Fig. 6). Estimates 
for Div. 3L, for depths to 366 meters only, fluctuated around a mean value of about 13,000 tons from 
1981 to 1990 (Table 15, Fig. 6). From 1991 to 1994, the biomass was lower, ranging from 3800 to 7300 
tons. 

The cumulative biomass index for all three divisions (Fig. 6) declined steadily from a level 
around 200,000 tons in the mid-I980's to between 37,000 tons and 55,000 t in the 1991 to 1994 period. 
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Before estimates of abundance at age are examined, it is necessary to point out a change in the 
1994 data. Based on an examination of mean lengths at age, and definition of ageing criteria established 
at the joint NAFO-ICES workshop on ageing of G.halibut held in Iceland in Nov. 1996, it was determined 
that ageing of G.halibut less than 30 cm. in the 1994 and 1995 Canadian surveys was mostly incorrect. 
Reaging of the 1994 otoliths was done in time for inclusion in this paper, but the process was not 
completed for the 1995 otoliths. The results for the 1994 samples indicated that most otoliths previously 
aged 1-3 years were re-aged as 0-2 years old. Some otoliths aged 4 and 5 were also revised downward. 
Almost all revisions were downward by one year. About 96% of age I otoliths were revised; 80% at age 
2; 58% at age 3; 30% at age 4, and 1.5% at age 5. 

Declines in total abundance are less apparent than the decreases in biomass due to the fact that 
the declines are not consistent across all age classes (Table 17; Fig. 7). An examination of the age 
structure shoot that the abundance at ages 6-9 declined by almost 90 % from 1989 to 1993-94. Age 10+ 
abundance also declined since the early 1980's, and in 1992-94 had virtually disappeared from the survey 
catches. On the other hand, abundance at ages 3-5 slowly increased from the early 1980's to about 1989. 
From 1989 to 1992, however, these age groups also declined to a relatively low level, less than half the 
1988 estimate. The index for these ages increased sharply in 1993 to the third highest in the 17-year time 
series and the 1994 value was equal to the mean of the series. 

Hi) 	Biomass and abundance indices (converted from Engel to Campelen equivalents 
prior to 1995, and Campelen surveys in 1995 and 1996) 

Results of the data analysis (Warren 1996) from the comparative fishing exercises carried out 
between the Gadus Adanaca using the traditional Engel 145' bottom trawl and the Teleosi using a 
Campelen 1800 shrimp trawl with rockhopper footgear (McCallum and Walsh 1996) were evaluated in 
1996. The length-based conversion equation presented for Greenland halibut was agreed to best represent 
the relationship between catches from the two gears, with catch conversions for fish below 10 cm being 
set equal to that of 10 cm. Similarly, for fish greater than 53 cm in length, the catch conversion was set 
equal to the conversion at 53 cm. All length frequency data on Greenland halibut collected during the 
fall surveys of the Gadus Atlantica using the Engel 145' bottom trawl from 1977-94 in Div. 2J and 3K 
were converted to Campelen trawl catch equivalents to allow for direct comparison of the old data series 
with the results of surveys from 1995 onwards. The conversion for the Engels trawl used in the 3L surveys 
has not yet been evaluated. The conversions presented in Bowering et al. (1996) for abundance were not 
adjusted for the difference in area swept between the 2 gears. Correction of this error resulted in increasing 
the swept-area abundance estimates from 1978 to 1994 by a factor of about 1.83, but did not affect values 
of mean catch per tow examined in the 1996 assessment. 

To allow comparison of the biomass estimates in Div. 2J and 3K from the two time periods, the 
converted abundance at length was transformed to biomass at length using a length-weight relationship. 
The converted biomass from 1978-94, and the length-weight converted Campelen values for 1995 and 
1996, are shown in Fig. 8. As expected, the converted biomass estimates are higher than the unconverted 
ones in Fig. 6, but both show the same trends. The major differences in the trends are related to the more 
recent years where the converted estimates do not express the dramatic declines during the 1990's quite 
as strongly as before. The reason for this is that the cohorts of the 1990's appear more abundant than 
those previous and these young age groups have the highest conversion factors. After a steady decline 
from the mid-1980's to 1992, the biomass has since increased, with the value in 1996 being equal to the 
level seen in 1988-90 (Fig. 8). A closer look at the trends in the biomass of fish above and below 35 cm. 
reveals some interesting patterns (Fig. 9). In the years prior to 1988, the trawlable biomass estimates in 
Div. 21 and 3K were comprised mainly of fish larger than 35 cm. As the stock size declined in these 
areas, the biomass became dominated by smaller fish (the actual change-over occurred from 1991 to 
1992). It is thought that much of the biomass of older fish in these areas probably migrated to the 
deepwater areas of the NRA in Div. 3LMN, resulting in the sharp increases in catch in the early 1990's. 
While the biomass of the larger fish has remained fairly low throughout the 1990's, the biomass of G. 
halibut smaller than 35 cm. has increased sharply, to a levelin 1996 which was substantially higher than 
the values seen prior to 1993. Although these comparisons must be done with the Engels to Campelen 
conversion in mind, it should be noted that the 1993 and 1994 converted values for biomass less than 35 
cm. are also higher than the earlier values. 

Fig. 10 shows the split, by Division, of trawlable biomass from the 1996 Canadian survey. About 
65% of the biomass was found in Div. 213K, with no more than 13% being found in any other Division. 
It making this comparison, it must be noted that deepwater coverage was not complete in all areas, namely 
Div: 2G, 3N, and 30. Nonetheless, it is the first biomass estimate available for the majority of the stock 
area. Fig. 11 indicates the components of the biomass above and below 35 cm, by Division. The 10% 
difference in the total biomass estimates in Figs. 10 and II probably stems from the application of the 
weight length relationship to the abundance at length. Larger fish made up more than 50% of the biomass 
in Div. 2G, 3L, and 3M, but were a much smaller percentage in Div. 2J and 3K. 

The correct converted abundance at length, for Div. 213K combined, by year from 1978-94, is 
shown in Fig. 12. The data from the Campelen surveys in 1995 and 1996 are also included in this figure. 
The comparable age compositions are shown in Fig. 13 and Table 18, although it must be noted again that 
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the data for ages 1-5 will be modified when the otoliths have been re-aged. The unconverted age 
compositions described in the previous section are given in Fig. 7 for comparison. The age compositions 
show clearly the dominance of younger ages in the abundance indices in the 1990's, as described earlier. 
Fig. 14 shows a comparison of abundance at length and age for G.halibut size categories less than 29 cm. 

The converted abundance indices for various age groupings are presented in Fig. 15 separately and 
in Fig. 16 together. What is especially interesting in these data plots is the general increase in the 
abundance index from cohorts at ages 3-5. The overall trend has been increasing from the early 1980's 
with a low point in the 1990-92 period (Fig. 16). On the other hand, the cohorts at ages 6-9 declined 
rapidly in the late 1980's and early 1990's, and ages 10+ declined since the early 1980's. Both these 
series have stabilized at very low levels in the mid 1990's. These observations are consistent with 
previous conclusions that Greenland halibut migrate from the survey area in Div. 2J3K when they reach 
about age 5, particularly since about 1990. 

iv) Recruitment indices and ear-class stre the based on converted estimate 

  

In order to better examine strengths of recruiting year-classes, the trends in the abundance indices 
for individual ages 1-5 from fall surveys in Div. 21 and 3K combined are presented in Fig. 17, as mean 
numbers per tow with 95% confidence limits. In addition, trends in abundance of individual year-classes 
at for ages 2-4 individually, as well as combined, are shown in Fig. 18. In both these figures, the 1995 
data are omitted for the reasons discussed earlier. 

Age I values in 1994 and 1996 were substantially higher than other points in the series (Fig. 17). 
Base on the length composition data, the age 1 value in the 1995 survey will likely be intermediate 
between these 2 high points (Fig. 14). Age 2 shows a very sharp increasing trend since 1990, with the 
1996 estimate being the highest in the series (Fig. 17). This represents the 1994 year-class (Fig. 18). At 
age 3, the estimates for most years are much more stable although the recent estimates also show an 
increasing trend, with the 1990 year-class being the highest in the series (Fig. 17 and 18). At age 4, there 
is little in the way of trends although the estimates of the 1985, 1986, and 1989 year-classes are slightly 
higher than other values (Fig. 18). At age 5 the trend is similar to age 4 up to the 1990 survey, beyond 
which all estimates at this age declined considerably. The most recent estimates are below anything that 
has been observed in previous years (Fig. 17). 

In general terms, the data indicate that estimates of recruiting year-classes at ages 2-4 exhibited 
an increasing trend since the early 1980's except for the 1987 and 1988 year-classes. The 1990 and 
particularly the 1991 year-classes appeared to be at least better than average in Div. 213K, but only at 
younger ages (Fig. 17). Early indications also suggested that the 1992 and 1993 year-classes were above 
average, but the value fur the 1992 year-class at age 4 in the 1996 survey was average at best. The 
observations on the declining strength of the 1990-92 year-classes over time support the hypothesis that 
G. halibut migrate out of the area as they grow older. Fig. 19 indicates the change in the age of full 
recruitment to the survey in Div. 2)3K over time. From 1979 to 1986, the mean age at full recruitment 
was 6.5 years, compared to 4.8 years in 1987-94. Fig. 20 shows that no relationship exists between year-
class size at age 3 and year-class size at age 6 in the 2)3K area. Among the possible explanations fur the 
results shown in Figs. 19 and 20 is one where G.halibut leave the survey zone as they age, with Fig. 19 
suggesting an increase in recent years. 

Both the 1994 and 1995 year classes were the highest in their respective series in the 1996 survey 
(Fig. 17). It is interesting that the 1995 year class was also the largest in the time series in the surveys at 
west Greenland. It must be stated again that the comparison of year-class estimates at such young ages 
can be very much influenced by the sensitivity of the conversion factors between the survey gear types 
fur the fish of small sizes. More confidence in the size of these year-classes should be developed over 
the next couple of years' surveys. Also, when the re-aging of the 1995 otoliths is complete, additional data 
will be available to determine year-class strengths. At that time, a model to determine cohort strength and 
recent mortalities from the survey data should be considered. 

v) Some observations on mortality and reference points 

Fig. 21 compares the total mortality estimates (Z-values) from 213K survey data at ages 7+16+ 
against the trends in catch from Div. 2J3K (Fig. 21a) and the catch from the entire stock area (Fig. 21b). 
In the first comparison, the trends in catch and Z are sharply divergent from 1988-91 (increasing Z, 
decreasing catch). However, the sharp increase in Z in Div. 213K in these years mirrors the increase in 
catch from the stock area, most of which came from the NRA in Div. 3LMN. Z-values decreased 
somewhat in 1995 and 1996, as did the catch from the stock. Again, how much of the Z-value is actually 
migration out of the 2)3K area (and likely into the NRA) is impossible to say. Nonetheless, Z-values for 
this part of the population were above 1.0 in each year from 1990 to 1995, which is substantially higher 
than the values calculated for the 1980's. 

Fig. 22 is an attempt at a stock-recruitment plot, based on the same 2J3K survey data. The index 
of spawning stock biomass (SSB) was taken from the biomass at length data discussed earlier in Fig. I I, 
with 60 cm being used as a knife-edge value fur mature fish, Data for recruitment is taken as the sum of 
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abundance at ages 2-4 for a cohort (last panel in Fig. 18), The difficulty with this figure is that it is most 
unlikely that the tine SSB fur Ibis resource is being measured in Div. 213K during the fall surveys, Recent 
high estimates of recruitment (1990's year-classes) will all be at the upper end of this scale, but at the very 
low end of the SSB scale (the SSB index is less than 5000 t each year from 1991-96, and less than 1000 
t in 3 of these years). Unfortunately, synoptic surveys of the entire area, including 2011 and deep water 
in the NRA, exist only for 1996. Based on these concerns, little emphasis can be placed on Fig. 22. 

Finally, Fig. 23 shows a yield per recruit curve taken from the 1987 assessment of this stock, 
based on mean weights at age and PR values averaged over the early 1980's. The PR vector is dome-
shaped, with full recruitment at ages 8 and 9. F0.1 is 0.29, indicating an exploitation rate of about 23%, 
assuming m=0.2. Applying this to the the trawlable biomass >35 cm (Fig. I I) in SA 2+3 suggests a catch 
at F0.1 of around 23,000 t, which is mid-way between the 1996 catch and the 1996/97 TAC's. Again, the 
1996 survey is the only one available on which this calculation can be done, warranting very cautious 
evaluation of this approach, for a number of reasons. 

vi) 	Conclusions on stock status 

The fishable biomass in this stock is still at a relatively low level. Most indices of abundance 
showed some improvement in 1996, due mainly to the recruitment of above-average year-classes. Given 
the reduction in catches in 1995-96 (and anticipated in 1997), combined with improved recruitment 
estimates, this stock should show signs of recovery over the next few years. 
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5739 
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311 
3316 
7306 

156 
18840 

Table lb). Catches of G.halibut in SA 2+3 in 1996 by coun ry and Division. 	i 
' 	. 1 [ i 

Jan 
Feb 
Mar 
Api  
May 

Nov 
Dec 

Total 
0 
0 

11 
0 

23 
52 

406 
1178 

581 
62 

2 
0 

2315 

Div. Totals 
2G 2H 2J 3K 3L 3N 30 
320 303 777 556 296 6 57 

Gear Totals 
GN OT Oth 

1772 539 	4 

1995 

7 

Table 1A. Catches of Greenland halibut in the Northwest Atlantic by division and selected areas from 1977-96. 

(Year,", NOW: 2GJ telv:211 0ly 2Ja 5D1v1 3Kt 5DIvI3LS iDiv,3N311400,30.0 Total i1SubaresSM Overt'11W 
« : Inside ;:11rieldelefleS, Inside WtOutsidera Total 

1977 1778 1524 8237 13446 6956 2 3 31946 31946 
1978 1899 1207 3723 24107 7596 5 4 38541 38541 
1979 577 1623 3415 19843 8610 17 4 34089 - 34089 
1980 36 444 1466 17923 12773 43 3 32688 32688 
1981 1799 2141 1358 16472 8912 49 6 30737 30737 
1982 369 8985 5931 6794 4135 55 6 26275 26275 
1983 111 5671 6028 11374 4655 12 2 27853 27853 
1984 214 4663 6368 8432 5120 12 2 24811 1900 26711 
1985 193 2358 6724 5775 3061 35 1 18147 2200 20347 
1986 455 1564 6823 4237 2794 2 1 15876 2100 17976 
1987 2700 2631 12464 6860 4786 29442 3000 32442 
1988 2068 2463 1971 6389 2019 12 2 14924 3500 18424 
1989 837 1821 2952 7840 2860 7 3 16320 2600 18920 
1990 905 1158 2911 4952 2020 4 4 11954 35500 47454 
1991 1556 2591 3034 2019 1590 11 7 10808 54200 65008 
1992 1264 107 382 3489 1694 10 22 6968 56225 63193 
1993 557 403 213 2398 880 19 435 4905 57550 62455 
1994 1045 210 203 1032 258 1 204 2953 44570 47523 
1995 320 303 777 556 296 6 57 2315 12384 14699 
1996 590 611 776 2544 879 0 339 5739 13101 18840 

Note: Catches in Subarea 2 and Div. 3KLNO inside are Canadian only. 
Catches in Subarea 3 outside Include estimates of non-reported catches. 

Table 2 	. Canadian catches of G.halibut in SA 2+3 in 1995. 

Jul 
Aug 

Gillnet 	 Otter Trawl 
2G 2H 2J 3K 3L 3N 30 	2G 2H 	2J 3K 3L 

111111MIMMIMMIM 1  —11=1111MINNfr 
MIIMIMMIIIIMMIIII"1 lalla111111•11111 

il 	a MEI OM ESIL =al =0 MI Mt; .., E.
NIII=111-111OSV 

= MO =Mr?  
MIIINIMINEMEU 19 MM1,1aMMIMMS-IMI ail 24 11.2 IMIIIEWIMMIll 30  MIN ' t'M 

100 
159 ME 279 94 143 MN 19 PVINIal 99 309 MIL :Ill. 34 MI 203  41 8 6  ESIMINIINEMIM 66  IM4?'ll? El Willa 28  MMMIM .111.1; Min 9  IIN e.:': MIMI IIIMIIIMIIMIIIMIIIMIMEMINIeNMEC . 71MINI -n u  

MININII=IIMINIIIIIIMI ga IIIIMINI•11111•111•-: WM , 
5 	3 138 387 6 

Jun 

Sep 

Other 
2G 2J 

Total 	314 300 636 169 no 	6 57 1 	3 



Total 
Other 
2J 3L 

Gil!net 
2G 2H 2J 3K 

Otter Trawl 
3L 30 	2G 2J 	3K 	3L 30 

8 

Table 3. Canadian catches of G.halibut in 1996 used in calculating catch at age. Totals 
differ from the values in Table 1h). 

Total 430 489 520 	1839 796 271 2 477 549 	6 

Div. Totals Gear Totals 
1996 2G 2H 2J 	3K 3L 3N 30 GN 	OT 

432 489 998 	2388 803 0 275 4345 	1038 

4 	1 1 	5385 

Oth 
2 
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Table 6. Catch at age (000) of Greenland halibut from the Canadian fishery only 
in SA 2+3 from 1988 - 1996. 

Age 1988 1989 1990 1991 1992 1993 1994 1995 1996 
5 41 166 148 159 18 33 8 8 33 
6 2124 1878 2979 1684 255 281 45 31 215 
7 5429 7076 6706 4348 1319 847 154 137 632 
8 1659 3568 1813 2121 840 411 196 191 330 
9 404 597 300 900 359 190 153 156 294 

10 130 90 78 295 316 169 139 142 301 
11 25 19 34 89 268 173 185 120 310 
12 10 4 21 80 234 192 107 88 161 
13 2 2 11 21 119 107 101 69 84 
14 2 1 13 21 70 54 57 17 30 
15 1. 1 9 4 36 31 15 9 12 
16 1 1 2 1 8 12 4 5 4 
17 0 1 1 1 4 2 0 2 2 

Ages 5+ 9828 13404 12115 9724 3846 2502 1164 975 2408 
Ages 6-9 9616 13119 11798 9053 2773 1729 548 515 1471 

Table 7. Weight at age (kg) of Greenland halibut from the Canadian fishery 
in SA 2+3 from 1988 - 1996. 

Age 1988 1989 1990 1991 1992 1993 1994 1995 1996 
.0.397 0.403 0.416 0.410 0.386 0.398 0.372 0.399 0.393 

6 0.583 0.561 0.587 0.596 0.560 0.580 0.572 0.572 0.566 
7 0.801 0.765 0.754 0.808 0.797 0.814 0.866 0.91 0.88 
8 1.157 1.065 1.052 1.179 1.252 1.196 1.227 1.273 1.304 
9 1.640 1.619 1.542 1.736 1.937 1.815 1.835 1.886 1.856 

10 2.240 2.201 2.116 2.404 2.544 2.445 2.368 2.505 2.523 
11 2.837 2.980 2.850 3.078 3.169 3.064 3.023 3.156 3.188 
12 '3.593 3.981 3.632 3.821 3.942 3.984 3.765 3.828 3.866 
13 4.456 4.455 4.524 5.294 5.111 5.120 4.928 4.82 5.009 
14 5.512 5.623 5.567 5.940 6.220 6.091 6.005 5.961 5.871 
15 6.821 6.962 6.906 6.674 7.194 7.125 7.649 6.953 6.838 
16 7.782 7.547 8.546 9.001 8.290 8.462 7.830 7.49 7.973 
17 9.659 9.601 9.659 10.623 9.763 9.533 8.376 



TABLE 8  . ANOVA results and regression coefficients from a multiplicative model 
utilized to derive a standardized catch rate index for Greenland halibut in SA2 
+ Div. 3KLMNO. Effort is measured in hours fished (1993-1996 data preliminary) 

REGRESSION OF MULTIPLICATIVE MODEL 
MULTIPLE R  0.798 
MULTIPLE A SQUARED  0,634 

ANALYSIS OF VARIANCE 

(3) 23 
31 
32 
33 
34 

30  0,013 
31  '0.284 
32  "0,050 
33  -0.418 
34  -0.122 

0.065 
0.081 
0.094 
0.111 
0.117 

101 
91 
129 

77 
58 

SOURCE OF SUNS OF  MEAN 35 35  -0.152 0.147 21 
VARIATION DF  SQUARES  SQUARES F-VALUE (4) 76 36  -0.052 0.224 11 

77 31  0.129 0.216 19 
INTERCEPT 1  6.181E2  6.181E2 78 38  0.332 0.233 18 

79 39  0.138 0.229 10 
REGRESSION 56  1.922E2  3.433E0 18,671 80 40  0.365 0.237 12 

Country:Gear1TC 17  4.185E1  2.462E0 13.388 81 41  0.173 0.225 15 
Month 11  1.040E1  9.452E - 1 5.141 82 42  0.427 0.218 19 

Division 7  9.492E0  1,356E0 7.375 83 43  0.393 0.212 24 
Year 21  2.800E1  1.333E0 7.253 84 44  0,305 0.214 23 

85 45  0.112 0.215 21 
RESIDUALS 603  1.109E2  1.839E - 1 86 46  -0.206 0.214 24 

TOTAL 660  9.212E2 87 47  0.096 0.206 33 
REGRESSION COEFFICIENTS 88 48  '0.275 0.215 22 

89 49  -0,112 0.219 22 
CATEGORY CODE  VARIABLE  COEFFICIENT STD. ERROR NO. OBS. 90 50  '0.062 0.218 26 

91 51  -0.428 0.213 49 
Country1Gear:TC 3125  INTERCEPT  '0.825 0.214 660 92 52  '0.568 0.214 95 

Month 9 93 53  -0.367 0.216 84 
Division 22 94 54  '0,524 0.218 100 

Year 75 95 55  -0.458 0.236 21 
(1) 3126  1  0.034 0.167 8 96 56  '0.338 0.265 6 

10127  2  1.077 0.186 8 
11125  3  0.246 0.134 16 
11126  4  -0.125 0.204 6 LEGEND FOR AVOVA RESULTS: 
11127  5  0.397 0.125 17 
14124  6  0.682 0.085 67 CGT CODES: 3125 = Can(NFLD)  TC 5 15126 = Norway TC 6 
14126  7  0.789 0.114 23 3128 =  '  TC 6 16127 = Poland TC 7 
14127  8  0.452 0,136 16 10127 = Former FRG TC 7 10124 = Spain TC 4 
15126  9  0.457 0.202 6 11125 = Former DDR TC 5 19125 =  ' TC 5 
16127  10  0.283 0.090 51 11126 =  '  TC 6 19126 =  ' TC 6 
19124  11  -0.258 0.098 102 11127 =  '  TC 7 20125 = Former USSR TC 5 
19125  12  0.028 0.107 75 14124 = Japan  TC 4 20126 =  ' TC 6 
19126  13  0,343 0.122 28 14126 =  '  TC 6 20127 =  ' TC 7 
20125  14  0.435 0.188 7 14127 =  '  TC 7 27125 = Can(M) TC 5 
20126  15  0.000 0,145 12 All of the above CGT are Stern Trawlers 
20127  16  0.048 0.097 37 
27125  17  0.224 0.105 24 DIVISION CODES: 21 = 2G, 22 = 2H, 23 = 2J, 31 = 3K, 32 = 31 

(2) 1  18  0.251 0,099 28 33 = 91, 34 = 311, 35 = 30 
2  19  0.139 0.095 31 
3  20  -0.054 0.088 41 
4  21  1.011 0.084 47 
5  22  0,187 0.088 39 
6  23  0,203 0.086 40 
7  24  -0.003 0.075 60 
8 	25  0.118 0.068 77 
10  26  -0.274 0.072 68 
11 	27  -0.040 0.070 78 
12  28  0,094 0.076 52 

(3) 21  29  1.007 0.084 51 
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TABLE 9 . Standardized catch rate index for Greenland halibut in SA2 + Div. 
3KLMNO from a muliiplicative model utilizing hours fished as a measure of. 
effort (1993-1996 based on preliminary data) 

YEAR 

PREDICTED CATCH RATE 

 

LN TRANSFORM  RETRANSFORMED 
MEAN  S.E.  MEAN  S.E. 
----  ----  --- 

CATCH EFFORT 

1975 -0.8247 0.0456 0.470 0.099 28681 61050 
1976 -0.8764 0.0243 0.451 0.070 24598 54554 
1977 -0.6955 0.0194 0.542 0.075 31946 58978 
1978 -0.4929 0.0220 0.662 0.098 38541 58178 
1979 -0.6867 0.0299 0.544 0.093 34089 62711 
1980 -0.4595 0.0224 0.685 0.102 32688 47734 
1981 -0.6519 0.0196 0.566 0.079 30737 54332 
1982 -0.3980 0.0152 0.731 0.090 26275 35949 
1983 -0.4317 0.0134 0.707 0.082 27853 39380 
1984 -0.5194 0.0126 0.648 0.073 26711 41212 
1985 -0.7126 0.0148 0.534 0.065 20347 38126 
1986 -1.0310 0.0136 0.388 0.045 17976 46285 
1987 -0.7283 0.0137 0.526 0.061 32442 61713 
1988 -1.0998 0.0149 0.362 0.044 18424 50847 
1989 -0.9368 0.0143 0.427 0.051 18920 44346 
1990. -0.8869 0.0119 0.449 0.049 47454 105690 
1991 -1.2531 0.0114 0.311 0.033 65008 208779 
1992 -1.3928 0.0118 0.271 0.029 63193 233401 
1993 -1.1913 0.0129 0.331 0.037 62455 188692 
1994. -1.3483 0.0140 0.283 0.033 48000 169769 
1995 -1.2824 0.0232 0.301 0.046 15000 49899 
1996 -1.1624 0.0365 0.337 0.064 20000 59399 

AVERAGE C.V. FOR THE RETRANSFORMED MEAN: 0.134 

Table 10. Summary of sets in fall survey in SA 2+3 in 1996. Depth range is in m., # sets in Q. 

Division 
Teleost  

2G 	127 - 1436 (47) 
2H 	122 - 1415 (77) 
2J 	126 - 1410 (117) 
3K 	111 - 1368 (115) 
3L 	805 - 1433 (31) 
3M 	784 - 1400 (18) 
3N 	390 - 1147 (13) 
30 	68 - 690 (26) 

 

Ship 
W. Templeman A.Needler 

 

126 - 472 (60) 
51 - 671 (180) 
127 - 707 (68) 

65 - 139 (19) 
37 - 309 (69) 
63 - 304 (16) 
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Table. 13 Estimated biomass (tons) per stratum of G. halibut from the autumn survey of the GADUS 
KRANTICA in Div. 2J during 1983-94 and TELOST in fall-winter, 1995/96 and fall 1996. 
Based on the latest stratification update. No conversions have been applied. 

101-200 48 
120 
140 
170 

55 
58 

633 
1594 
1870 
2264 

733 
778 

201 
205 
206 
207 
237 
238 

Total 

201-300 47 
51 
78 

119 
101 
98 

165 
40 

621 
680 

1035 
1583 
1341 
1302 
2196 

530 

202 
209 

213 
214 
215 
228 
234 

Total 

1 
168 
253 

62 
241 
502 
345 
407 

1977 

107 
33 
50 

156 
171 
321 
943 

59 
1840 

301-400 37 
44 
19 
27 
34 
40 

487 
588 
251 
380 
450 
536 

203 
208 
211 
216 
222 
229 

Total 

863 
433 
573 
166 
78 

119 
2231 

547 
1908 
336 
171 
199 
410 

3570 

401:500 22 
18 
12 
45 
31 
10 

288 
241 
158 
598 
414 
133 

204 
217 
223 
227 
235 
240 

Total 

975 
143 
77 

843 
340 
43 

2421 

1366 
123 
76 

913 
439 

58 
2975 

501-750 212 
218 
224 

• 230 
239 

557 
362 
228 
185 
120 

42 
27 
17 
14 
9 

Total 

2732 
137 
54 
79 

558 
3559 

814 
76 

165 
191 
815 

1862 

219 
231 
236 

21 
14 
14 

283 
186 
193 

429 
406 
558 

1394 

1105 
393 
136 

1634 

220 
225 
232 

1001-1250 23 
15 
17 

303 
195 
228 

221 
226 
233 

1251-1500 330 
201 
237 

25 
15 
18 

" 35591 
••• 28260 

11939 
16064 
7818 

•11595 
9598 

13589 

Biomass (t) 
95% Lower 
95% Upper 

64760 
48126 
86821 

Depth 	 Area 	Trawlable 
Range (m) Stratum 	(sq. nm) Units (000) 	1993 1994 1995/96 1996 

Total 

Total 

82 
514 

1059 
3904 
1338 

-4056 
12;17. 

 5478 
163 

387  
4789 
1400 

64 
122 

P..  1799 
8571 

..rv6 909 
3895 

2021 
378 

1007 
3404 

1296 
834 
717 

2847 

405 
1013 
.698 
2116 

1297 

1437 

162 

11 

0 

0 

14 

10 
5 

32 
10 
0 

58 

751-1000 

Total 
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Table. 14 	Biomass (tons) per stratum of G. halibut from the autumn survey of the 
GADUS ATLANTICA in Div. 3K during 1993-94; TELEOST 1998 and TELEOST with 
W. TEMPLEMAN during fail-winter 1995/96. Based on the latest stratification update. 
No conversions have been applied. 

Depth 	 Area 
Range(m) Stratum 	(sq. nm.) 	1993 1994 . 1996 

101-200 

Total 

201-300 

Total • 

301-400 

Total 

401-500 

Total 

608 
612 
618 
618 
819 

609 
611 
'615 
620 
621 
624 
634 
635 
638 
637 

610 
814 
617 
623 
625 
626 
628 
629 
630 
633 
638 
639 

613 
622 
627 
631  
640 
645 
650 

798 
445 
250 

1347 
1753 

342 
600 
251 

2545 
2738 
1105 
1555 
1274 
1455 
1132 

256 
263 
593 
494 
888 

1113 
1085 
495 
332 

2067 
2059 
1463 

30 
691 

1255 
1321 

69 
216 
134  

0 
0 
0 

34 
407 
286 
391 

51 
395 
201 

1765 

1957 
496 

1005 
1178 
544 
582 
430 

1516 
1253 

700 
9660 

2788 
10455 
3580 

40 
56 
95 

17014 

3 
0 
3 

470 
483 
212 
505 
29 

181 
30 

1909 

871 
668 
677 

1564 
642 
612 
559 

1145 
748 
310 

7796 

1205 
2425 
3188 

52 
72 

148 
7090  

790 
087 
607 

 727 
128 

1202 
179 

4781 

307 
1437 
1962 
see 

2662 
858 

sees 
1760 
1520 

19538 

2638 
18846 
10094 

 
367 
262 

32486 

117 
113 

4213 
3967 

2516 
 2370 

1344 
2336 
1722 

18737 

154 
2464 
3688 
4381 

1798 
6549 
4800 

3952 
1281 

38372 

227 501-750 
327 

1222 

641 
646 
651 

394 
664 
321 

1278 

58 
257 
468 
783 

228 
58 

387 
673 

230 
325 
359 

1776 Total 

760 751-1000 1741 
1087 

65 
193 

1423 
1148 

906 
3476 

1014 
1618 
1521 
4154 

418 
360 
518 

642 
647 
652 

Total 

749 
3585 
5094 

1001-1 250 733 
228 
531 0 

643 
648 
653 

Total' 0 
1180 
1180 

1251-1500 474 
212 
479 

644 
649 
654 

Total 

870 
387 

1016 
2273 

Biomass (t) 
95% Lower 
95% Upper 

34445 
29067 
39821 

210571 
 17763 

24352 82547 

120337 - 
106661 ' 
isms 

1376 
2043 
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Table 15. Unconverted biomass (tons) per stratum of Greenland halibut from fall surveys In Division 3L during 1981-94. 

Stratum Depth(f) Area Units 1981 1982 

- 
1983 1984 

_ 
1985 

Year 
1988 1987 1988 1989 1990 1991 1992 1993 1994 

371 31-50 1121 84 
363 1780 134 
372 2460 185 

O
 

0
  

0
 

0
 

0
  

N
 

0
 

0
  

0
  

0
  

0
 

0
 

0
  0

 

350 2071 155 
384 1120 84 

Total 

348 51-100 2120 159 67 331 48 18 97 140 68 70 46 41 

0
 0

  0
  0

  0
  0

  0
  0

  C
I  0

  0
  C

I 

343 525 39 35 - 21 0 3 1 0 0 11 4 
328 1519 114 - - 23 10 59 29 7 11 1 
341 1574 118 59 22 95 59 31 5 73 37 31 21 3 
342 585 44 58 124 38 0 32 9 0 10 7 25 
349 2114 159 14 5 68 16 11 14 38 0 6 10 
370 1320 99 0 50 44 39 151 228 25 1 4 72 
385 2356 177 46 387 566 88 219 826 432 0 30 127 10 4 
390 1481 111 0 389 8 0 302 402 118 0 63 58 241 3 2 
364 2817 211 104 53 184 0 11 30 112 57 74 44 2 
365 1041 78 225 215 102 23 9 84 248 23 70 24 1 

Total 608 1576 1172 266 877 1798 1143 205 354 428 245 19 7 

391 101-150 282 21 0 58 455 397 630 175 87 51 275 128 365 87 163 119 
344 1494 112 778 112 487 20 276 519 323 359 773 127 38 0 25 0 
389 821 62 - 486 - 1186 1652 604 693 547 632 387 283 525 128 221 
347 983 74 135 223 190 13 56 217 10 1498 1114 291 1 0 5 6 
369 961 72 956 938 1010 ' 374 962 459 667 263 294 894 343 83 10 54 
386 983 74 2730 1605 - 936 2767 615 452 359 804 854 421 710 27 86 
366 1394 105 523 1002 628 652 1893 1141 849 2160 1203 713 29 129 9 16 

Total 5123 4424 2770 3579 8235 3730 3081 5236 5096 3393 1481 1533 368 500 

368 151-200 334 25 539 721 - 445 727 167 226 545 683 4629 246 185 82 227 
392 145 11 0 152 166 288 272 198 90 144 131 117 241 73 56 32 
346 865 65 584 755 1136 1775 2325 1692 1461 1039 1672 2119 827 378 243 104 
345 1432 107 2230 932 994 4257 3935 673 1935 2480 1336 2646 223 274 828 45 
387 718 54 3638 2354 - 2641 2277 431 1419 687 826 647 1322 748 635 520 
388 361 27 - 63 - 650 671 - 467 515 420 113 345 814 274 88 

Total 6992 4977 2297 10056 10207 3159 5598 5410 5068 10271 3203 2471 2119 1017 
731 201-300 216 16 - 677 243 295 116 232 84 134 
735 272 20 - 674 858 597 970 - - - 294 380 220 538 
729 186 14 - 988 426 250 316 357 269 149 389 
733 468 35 - - 448 1259 503 928 969 416 646 

Total 0 674 0 2970 2525 1220 0 0 0 1114 1695 1851 868 1707 
734 301-400 228 17 - 302 633 - 315 226 133 147 186 
736 175 13 394 - - 920 690 252 208 147 231 449 
730 170 13 - - 156 86 - - 195 141 109 208 
732 231 17 - 219 364 - - 282 71 269 21 133 

Total 0 394 0 678 2003 690 0 0 0 849 699 691 507 977 
737 401-500 227 70 - - 
741 223 70 - - - 
745 348 110 
748 159 50 - - - 

Total - - 
738 501-600 221 70 
742 206 60 - - - 
746 392 120 
749 126 40 - - 

Total - 
Biomass (tons) 12723 12045 6239 17548 23846 10609 9822 10851 10518 16054 7323 6737 3875 4280 
95% Lower 5692 9130 5010 12286 19726 6743 6996 8443 8133 -44558 4584 4875 3106 3345 
95% Upper 19752 14168 8258 22810 27970 14477 12646 13259 12903 76667 10067 8596 4646 5219 



Table 16 . Biomass (tons) per stratum of Greenland haldout from the auburn surveys 
In Div. 3L during 1995-96 with the Campion trawl: Based on the latest stratification 
update. No conversions have been applied  • 

- 18 - 

Depth 
Range (m) Straiten 

Area 
rm.)  1996196 1996 

93-183 

Total 

184-274 

Total 

275-366 

Total 

387-549 

Total 

550-731 

Total 

732-914 

Total 

915-1097 

Total 

1098-1280 

Total 

1281-1463 

Total  

0 

3 

1 
2 
1 
0 
2 
2 
0 
0 

14 
64 
61 
67 

0 
0 

0 
0 

139 

16 
2 

204 

128 
71 

177 

668 

937  
2237 

1646 
310 
69 

271 
• 774  

1244 

1490 

1490 

284 
280 
229 

350 
383 
371 
372 
384 
785 

328 
341 
342 
343 
348 
349 
384 
365 
370 
385 
390 
786 
787 
788 
790 
793 
794 
797 
799 

344 
347 
366 
369 
386 
389 
391 
795 

345 
346 
368 
387 
388 
392 
789 
791 
796 
798 

729 
731 
733 
735 
792 

730 
732 
734 
738 

737 
741 
745 
748 

738 
742 
746 
749 

739 
743 
747 
750 

740 
744 
751 

2071 
1780 
1121 
2480 
1120 
485 

1519 
1574 
585 
525 

2120 
2114 
2817 
1041 
1320 
2358 
1481 

84 
613 
252 

89 
72 

216 
98 
72 

1582 
983 

1394 
961 
983 

' 821 
282 
184 

1432 
885 
334 
718 
381 
145 

B1 
308 
175 
100 

188 
216 
468 
272 

50 

170 
231 
228 
175 

227 
223 
348 
159 

221 
286 
392 
126 

254 
211 
724 
556 

1 

0 
0 
1 

0 
4 
1 

17 
1 

73 
43 

221 

11 
0 ue 

icits 
447 
900 
344 

6 
1.11: 1.:41 10 

6493 

1764 
711 

JI,! :::!1!•1!ft.P 
................0 ............... 

66 
37 

000to 

ka100 
1111 

Bh11:100 
2661 

37 
483 
642 

1116 
2266 

2100 
867 

.1•19/0 
429 

1908 
: .;LH•!kstr, 

763 

1227 
931 
438 

J.:i 3162 

2961 

57-91 

Total 

Biomass (tons) 
95% Lower 
95% Upper  

11282 36641 
8012 30967 

 14652 46170 



17661 

NrCILCINCDN-000A000000 
.1 .- NOWC•100 ,- 01 
01 'et N CO r N .- 0) L- 
NC 0 CV CC L-• A CO 
r a) 0 V VI 17

34
91

 
11

70
55

 
11

43
4 

I  
4

9
  

£661 

003 (O COLC10100)0)00000000 
e- v--  LC) 0) OD r 01 CO 0  
LO CO CD 0 (7 0 0 A 
A N A CO CO CO N 

CO a) .1 - 
I 

2
43

01
3 

16
24

38
 

10
23

4 13
  

Z66
1. 

-ct COvta)(DO)CDDINC0 	0000000 
CO LO (0 r r 0 C) CD 01 V' r 
CO CO CO 01 CO .- 0 0 
r .10000ACO 

e- 01 CO N .-- 

11
27

46
8 

84
29

3 
26

57
2 61

  

et COMNOICOOLOLOr err vtLOONO 
CV CO 0) IA r N LO A CO C) 0  

C0 IA 01 CO CV et 0 r 0 N .- 
11) CO e- A CO IA 0 IN 

CI CO N 13
94

9 7
 

87
47

4 
39

06
6 

4
17

 

066
1 

AN-00)00N-COMODCON-00)01A0 
>1 0 0 r .- 0) CO C4 CO 	CO 0 r 0 DI 
0 CI 0 0 0 r CO CO CO A0-N r  

LC) et CO 0) CO CO CO v- 
.- CO CO at N 24

13
56

' 
14

79
35

 
85

70
3 

I
 18

24
  

1686
1 

A 0 CO 'et 111 vt CO A 0 0 CO .- CO CO A 0 0 
DI C) 	•••• A LO CD LC) N- N- CV 

V e CO C 9) 0 LC) e-  CO CO CO U)  
10000,1--0010)N 

CO CO IA LO CC 

I
 29

96
72

 
1 8

30
85

 
10

11
43

 
16

23
  

9961  I 

U) CD 0 0 OD 01 MA LO CI CV 0) I-- 0 r r CO 
N CI 0 0 C") 0 CO LO CV 0 0 0 0 r 0 CO VI 
0 e V CI 0 CO IA N 1.0 CO 0 CO N Nr 
001030 CO 00)(7)0.1 

r N 0) U1 CO DI 23
76

73
 

13
76

87
 

81
11

8 
24

07
  

196
1 

r 0 0 N V' OD CD 0/ e-  CO 0 
N 
 0 	0 0 

(7) CO C) U) LO CO U) N N 0 CO 0 0 0 LO 0 e-
V-  CO CO A CO .1.  0 IA CO r 0 0 W) N r 1- 
r CO A 0 0 a) CO 0 N. N .- 

0 CO CO CI M N 23
00

89
 

11
93

00
 

95
78

5 
48

28
  

LO LO A COD CO 	CO CID 0.0 ,-  r r CI (V 0 
0 CO 0) CO r 00 N A 0 CO CD CD V •-• r CD 
01- 0)004C00)(0000,0) 0 V' N 
CO N N 0 0 A 0) N CO ,-- 
r N CO 0 •ct LO 0 .- 

'
 29

27
58

 
13

38
95

 
11

91
95

 
44

78
  

9861 
Jea 

0 A 0 V CO LO 0 .- CO CO N CO IA CD 0 0 r 
mV NN CO r 0 CO 0) 0) CD .- r  (,, 0, r  to 

N0 ,- 0 CV CO A CO IA CV et LC) N LO CO Cc) CV ,- 
CO 0 ID .LI- ANNOCO .- .- 
.- N VI 'V' 0) N '- 21

40
31

 
10

11
34

 
79

12
8 

81
62

  

174
_

 

NCO Li,  ‘r 0.- CONNDI00•10C-00 
0 et CCM CO MO.-  N CO CO .- CO 0 N 0 1" 
et v.-00r CO D ANr- CON0)00 .0N ,- 

 r A r CO N CO 0 r CD 0 r e_ 
(NONCLICONr 24

97
03

 
12

97
09

 
10

15
48

 
98

46
  

£96
1 

0000NDIc0000)001N-001 CO CO 
0 CD CO CO CO 0 0 CO U) V' 'C 0 CO r 0 CO 
0 0 0 V ,- A 0 LC) 0 0 0 0' 0 A (,) 
r LO 0) 	CO CV .-- 

CO 0 0) NI CO r 22
31

14
  

90
68

3 
11

67
47

 
87

75
   

1 

Z961 

	

21
54
07 

 

86236 

 

1
07284 

 

13759 

 

Arr vte-NON-L00.- .0CDCDUILOr 
COMNOCOCCIArCONOON-C1CONLO 

00(N000CDUICOLDOANCOODCO 
CV 0 	CO m CV e- r I- 

N CL) CONCOCLI ,-  

11961 

CO CD (11 CD A V' A OD r V' 0 0 (7) 0 LC) CD CD 
CO CO IA N A LO V' 0 c0 N LO 0) A IA LC) 
0 •Lct CO CV DI CD CD 0 01 CO N 0 0 N .- 
1A N 0 r 0 CO CO r LC) N N 

N en N rn en N r 20
56

05
 

86
37

8 
82

04
0 

71
38

  

0961  

.4- r LC) 0 LC) 0 04 .-- A  
01 r .- CO (7) LO 0 r 0 N 0 0) LC) 0 DI OD LO 
000)CD0.- 0LONNO 0) LO CO V 7  r 
N cOtONL1)NNLC7)•ct0')t'ON.- 

NC•)•LtN 18
19

02
 

73
99

0 
83

8
14

 
12

19
3 

 

6L 61 

LOCO CO 0 34. 0010000)NCOONa) CO CO 
0 N et 0 CO 0 0 IA r A0 et N COO N LC) 
CO LC) CO A 00 CO 00 0-) CO .-- 1- 01 LC) A n .1- .- 
01 IN CO 0 0 CO CO A e") CO N r I- 

N CO N a) al 19
46

79
 

90
53

1 
68

34
2 

10
47

8 
 

816
1 

CO O CO 1-  0 r M CD 0) CV 1-- r r 0 LO CO CD 
C7 CO 0 r 0 0 N A CO e-  Cc) 0-  r A CO et CO 
(OON-0)(0.-010-300.- 010)CD000N.- 
N 0 0 0 A V) CO CO CO LO et N r 

N tO 117 V> .1 N 30
56

07
 

16
82

72
 

94
42

6 
14

68
5 

 

(s.-=
 

1-  N CO 0 LO CO A. CO 0 C) .1- C4 C."  .. U.' (D r•-•  

Ag
es

  1
+

  
Ag

es
  3

-5
 

Ag
es

  6
-9

 
Ag

es
  1

0+
 

CD 
CO 

01 

= 
CO 

-0 

0 

-J 

co 
N 

0 
C 

cn 

ca 
a) 
.c 
0 
0 

N 
C 

E, 
Co 
0 0  
E 
O 

` to 
ca 

E 
"ct 

O P 
= 
0 co > m c ▪ o •0  

c

• 

s 
0 .0 

Z.' 0 
Z  O 0 > 

N 0 .c 
C 0  0 CU • 07  
• E 
Q U.1 

ev 

C 
:a 
E 

c‘r 

0 

>-• a) 
2 - = -o 
co 0  

n 
° co) 
> 
.c 0  2 .o 
CO co  
O

> 
0 CO 

E (.2 
O 

-o 
O 0 

E 

'0 In 

C 
'a 
E a> U -0 o 
'S .0 a) 
m 0) 

C  
CO tu 

W

▪ 

et 
-o 

" 0 -o 
▪ n 

 X CO o • en 
= 

-ca >c > 
0co -= 

cr 7-0  o 

E 0. 
'Clu (DE 
E 
a o 
17 i.g O -0  o 0 

d

• 

> C 
CO 0 
rcu 00 

8 et C 0  ct 
C 
.o < t

• 

o 

CD 

- 19 - 

11966
1 

0 CO 0 0 N .- 0 CO et e C')0 .-- 0 0 0 0 0 0 •cr 
CO /ot a) 0 CD CO 0) CO (0 CY I r CO CO LO.- 	 a) 
A ca 	A CV tO r CO CO CO 01 	.- 	 .- 
CO CO el LC) 0 A 0 v- 

CO O 0 0 CC) r 
CO 0 N 

N. 0n 
N el CO a VI 
.-p tO r (0 
01) A 0 CD .- 
a) LID e-  CV 
0 01 V 

19661 	
11/661  

M 'CON- CO CO 0 0 0 0 0 0 0 0 0 
A.- N(000N 
CO to M A N r 
LO CO 

CO N CO 0 01 
A CV 0 A CO 
r LO CO 0 e-
0 1.' a) 0 
to co 0 N 
0 0 V 
.- 

N CO CO 0) 0 CO CO AL N 0 MA CO 0 0 0 0 0 0 0 0 
CO IA 0) 0 A 0 A et IA CO r .- 
0) CO 0 00 CO CO V CI .- 
01 01 e C NI 	01 0 r 
0 CO A r LO 
CO r r r 

0 LO N LO CO 
CO LO N CM 0 

•-• 0 00 N Or 
N 0) CD LO 
0 0 Cc) e-
01 LC CO 

.-DINCONALCIANN010.-000000000C004cONDI 
V- CONCOOAOCOCOMNO.IN 	 LOCIDIr 
N r LII CO 0) LID al Ca N 	 A 
N r IA CV N 0) 0r 
(0 CO 0) CO e r 

0.1 Vr 

00A 
0) OO A a) 
00 el N r 
CO 	CV 
0 ) A

V

' 

17661 

Ar CDCONONIAOCON00000000000,ALON-0 
O N CO CO U) CO N- CO 0 CO .- 	r 	 CO 
0) r Ce) N 0) 0 t. 0 r 	 V' 
DI c0 CO U) ONO r 	 01 
LC) O' 01 C., C 4 r 

r 

CO N 0 CO 0 
0 CD •L-  A CD 
CZ r CV CO cv 
LO 0 OD CI 
tO 04 DI 

11661 

Mr i 
00 

 00 r r LC) CO 0 CD e-  tl• 01 03 CD 0 0 0 0 0 0 
CO ,- 	COODODa).-00 0 C4 
LI1 N 	r A 01 0 CO CO CO r r 	 • 

O CM 0 CI 0 0 N CV 
c0 0 0 0 CO V' r 

r 

e-  V-  CL) CI0 
(.00001 NI 
N- I-- LC) CO CO 
C.1 al C., LO 

 V' r LO 
0 r N 10661 

OD0a)a100 0 cr) c  0 CO co 0 co tr) to .-- 00000001.- 03.3t 
LO et al .- 0) 0 0 0 0 0 .et CO N 1.0 0) N 
CO A 0 O0 CO CO N 0 A LC CO N e- 
(7) 01 0 	LO 0 0 CD r 

CI IA A r IA CO 
T-  r 

N0 r 0 CO 
N- CO CO 0 N 
0 0) CO 0 04 
01 V c0 N- 
LO 	CO .- 

16861  

.3t0e-CO 	O NCDV- AACOrulrelr 0000•NCIVIr 
Ls) 0 0 CO A r CO 0 V' V CO LC) CO CO 0 CI 	 0 
0 A N CO at N LO CO CO A 0) r 	r 	 A 
N U7 v l V' CO 0- CO CO N 	 0 
U) 0 A A 0 00 0) 

r r ,- 

C) 
0 0 CO N LO 
A A M N 0 
0 CO A CO CO 
LO •ct 0 0) 
A r 0 r 

1996
1 	

I  

0) U) CO CO CO CO v- CO V LC) r CO .-- N. CO 0 ) 0 CO 0 CD A 
1.0 LO 0 CLI r e- VI CI 01 C) OD ID CD CV CO 0 A r 	N 0 
0 0) N CO CO CV 0 CV r r N- 0 al 01 C4 r 	 CD 
1' r CM vt 0 	DI a) .- 	 r 
A A 0 r .- 0 V e- 

•- .- r 

0 CD 0 CO 0 
e-  0 0 r CO 
IA CO 0 0 .- 
0 LO a) 0 LO 

 vt 0 •- 
CD r el - 

9
siTh 

A CD CD CD e CO CO r I' C") r et e CO LO V' 0 0 0 0 0 

O CO 
	A CO CI CD CO CO OD 0 LC) CO CO 0 0 r 

CV 0) CO r DJ r r IA et CO V' 0 A 10 el. N r 
(0,-0410)1000N-0004.-e- 
MO N O   A LC) et 01 

CO  
.1 CO LO 0 LC1 
A N 0 LO CO 
N- A A 0 A 
•ct r CO CO 
CO r a) 

996
1 	

I  

A r I D CO e- 0 0 N CO 0 CO CO 0 N LC) CO CO 0 0 0 0 
LO CO 0 0 0 e V< V CO LC) CO A et 0 r a 	A 
N .- 0 CO CO CO A r LO a) CO CO CO 0 0 CO 	 a) 
Ul CO N -1 CV r .- N ON CV .- L- 	 V 
N 0 r 0 A CO IA DI 

0 CO r A CO 
N r CO A CO 
CO et 0 N CO 
LO r 0) N N 
.- MOO r  
ANN  r 

19861 

N CO CO 0 A r 0 CO N CO A A 0 N CO N •L-  0 CO 0 0 
O 0 N CO e- •tt 0 N CO 0 U) CD A 0 0 0 r 0 .-- 
00)etD10100300INC•4003000101.-  
N 0 0 0 CO C1) N A A LC) N r 	r 
0 .- (0 3C) 0 CD V' r 

r 

CO CD CM 0 el 
Lil CO A 0 CO 
LC) 0 0 CO A 
N CO 0 A N 
0 0 a) V) r 
too CO r r 

1486
1 	

I 

LC) A CI A r yr CO CO 0 DI CV 0 LC) A r 0 0 0 0 0 
'1' r V' CI A CO 0 N U) 0 0 r CO CO N. CO N 
000.- 00.- CLICIO000CDC000100N 

0 0 0 CO .- 01 A Cc) CD DI r r v- 
07 0 A N- 0 CO V' N r 

et DI r r Ca 
CO CO 0 N 0 
0 A r A CO 
0 N CO CY) `I' 
CO CO et 0 .- 
0 N 'L- LEN!. 	

I  

T- A Di r r CO CO CO CO V 0 r.0,  0) Or 0 r 0 0 0 
CO N CO r C) CO 0) r N r OD CD CD 0 0 a) 	CO 

A N A r 0 CO 0 N 0 ,- N CO e-  0 r 
NN 0' r LO r r0 0) 0 V a) N .- .-- 

CO A A AL 0 LO Cr) •.- 

CO CT) M.-- 0 
a) (0 CFI N CD 
N CO CD Ca CI 
0 (0 CO co co 
CO V r 0 .,. 
1:1' 	N r 

CO 0 OD 1-  et 0 A V 0 It) a) •tt 0) LO IA 0 A Cr1 0 0 r 
0 CO •-• U1 0 0 0 0 CO CO N .- N A Ill CO 0 et 	Cc) 
A LC) 0 CO r r CD N tO A .- A C) 0 01 0 	 00 a)0000A.- a)v- COCCI0C/1.-  r r 	 NO)a).-NN 
CO CO CO A 0 .03  0 'I r 

v- A CO N 0 
LO CO IA .-- N 
a) CO CO CD CO 

tO A CV 0 N 
V 	CV .- 

1961 
 

CO 0 N CO N .- N 01 A CI 0 (7) A CO CO CO 0 0 0 0 N 
CO V CD CO C) 0 00 e- .- 1- 1' LO LC) 0-  0 •ct 	 CD 
r 

CO O 
0' CV 0) 0 0 CD N CO 0 03 V-  DI 	 0  0 .-- N. 0 0 0 A 0 Mr 	 LO 

l' LO 0 0 (1-  0 co r 	 a) 
r r  

N 0 IA 0 A 
r .- 0 0 0 
lv) Cc) 0 .-- N. 
r a) CO CO 0 
V) CD CD 0 0 
CD 01 

W
96

1 

r A A V CO N- CO N 0 r r N •t 0 v- r  .-- 0 0 0 U) 
V' CO CO 0 CO N CO 0 (S) C) CO CO A A r VI A 	0 
0 r A CO A CO N ••• 0 CO 0 CO CO 0 et N 	 N 
A CO VI 0 0 N CV ,- 0' CO 0 01 r r 	 0 
11 V I' CO V' LO 01 .- 

V CO CO 04 CO 
0 N 0 A 0 
0 r CO 0) 0 
A 0N gIL. 0) 
g 0 CO CO m- 

16161 	
1 

0 1-  V, r  0 0 CO NLIAN00000301etvt(000N.- COMALO 
A A CO CD 0) A 0 IA A A 0 0) 0) 1.... CO DI CO N CD 	CV 
CLIA00 ■000,000N- 0 0 (0 1-  0 0 CO N 11. 	.I .  
0 CO 0 0 r) 0 et 0 e 'I Cr) (N C4 r r 
TA N 0) to LO tO CV 

CO1,  0 01 	O N 
Cl 0 CO 1-1 (1) 
e- 0 CT) 0 CO 
r 0  	r  ,000 

 1- 

916
1 

CO DI CO0Alf)00000CDN-01010001000)CDNC000010 
M CO A CO r C7) 0 A 0 CO CO e- CO (7) CO CO r 	N 0 

Cr) re) CO CO 0 0 r 0 CO V L- (0 0 U) CO N 	IA 
N-001CDOCOOLOC)A(D•101 	 r7 
CD e-  0' I' 0) (0 e e-  

0) 04 

CO 0 0 e 0 
0 0 0 LO 1, 

 CO N r-  CO CO 
N Mar 

c0 N 
0 CC at r 

30V
1  

.- NM •1 0 CO N-0000r 010)0 0 CO N- COLTDOC 

D 

Ag
es

  1
+ 

Ag
es

  1
-2

 
Ag

es
  3

-5
 

Ag
es

  6
-9

 
Ag

es
  1

0+
 



Greenland halibut 
Subarea 2 and Div. 3KL 

Year 

110000 
100000 	  
90000 
80000 	  

17 70000 
.9 	60000 
-ca 	50000 

00 

o 40000 
30000 
20000 
10000 - 

0 
h7 h g ir4 44 

00 

000 

1144 bi 4 4148 h7 

70000 

60000 

50000 

15  d Inside Outside 

o

• 

40000 

• 30000 
U 

20000 

10000 

0 	_ 	Ilf 	1 	 1111 197
1
7 1979 1981 198 3 1985 1987 1989 1991 1993 1995 

Year 

- 20 - 

Fig. 1 Nominal catches of G. halibut in Subarea 2 and Div. 3KL from 1963-96. 
Recent years include Div. 3MNO. 
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Fig. 2 Catch of G. halibut inside 200 miles for Subarea 2+ Div. 3KLNO compared to the 
catch outside 200 miles (Subarea 3) from 1977-96. 
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Fig, 6 Cumulative biomass estimates of Greenland halibut since 1977, 1978 and 1981 in Div. 2J, 3K 
and 3L respectively from Canadian fall surveys using an Engel survey trawl. Data have not 
been converted. 
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Fig. 7 Abundance estimates of Greenland halibut in Div. 2J and 3KL combined from surveys in 1978-94. 

Estimates have not been converted and are shown in Engel trawl catch units. 
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Fig. 10 Proportional allocation of Greenland halibut biomass by division from the 
1996 Canadian research survey in Divisions 2GHJ and 3KLMNO. 
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Fig. 11 Distribution of biomass by size grouping of Greenland halibut from the 1996 Canadian 
fall survey using a Campelen 1800 survey trawl, 
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Fig. 12 Abundance (millions) at length (cm) for Greenland halibut from fall surveys in Div. 2J3K combined during 1977-96. 
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19. Age of full recruitment to the survey in Divs. 
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Fig. 21 a. Trends in total mortality (Z) from surveys in Divs. 2J3K, and catches in the same area. 

Fig. 21 b. Trends in total mortality (Z) from surveys in Divs. 2.13K, and catches in the whole stock 
area (SA 2+3). 
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