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Abstract

Assessment of the Greenland halibut stock in Subarea 2 + Divisions 3KLMNO was based primarily on the
interpretation of research vessel and CPUE indices. No VPA was possible due to the lack of catch-at-age data for all
years. The biomass of fish greater than 35 cm was below average in 1998, but still appears to be increasing slowly.
The number of older, mature fish in the surveys remains low, and SSB estimates are still uncertain.

Surveys in 1997 confirmed the abundance of year-classes previously thought to be strong, although in 1998, the
1995 year-class did not appear to be as strong as previously thought, based on the Canadian surveys.  The 1996 and
1997 year-classes do not appear to be as large as those of 1993-1995.

There was a significant reduction in catches from a range of 50 000 to 70 000 tons in the early-1990s, to
between 15 000 and 20 000 tons in 1995-98. The biomass of fish greater than 35 cm continues to increase, although
at a slow rate, and is still relatively low, but should continue to increase in 1999-2000 if current levels of exploitation
are maintained. The success of most fisheries in 1999-2000 will depend mainly on the 1992 and 1993 year-classes,
based on typical age compositions observed in the past. The 1994 and 1995 year-classes should not have a major
effect on most fisheries until 2001.

The NAFO Scientific Council was unable to advise on a specific TAC for this stock for 2000. However, given
the present level of fishable biomass, SC recommended that a catch in 2000 of about 30 000 tons is likely to allow
the stock to continue to increase.

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
progressively northward in the other bays along the east and 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-1980s were around 18 000 to 20 000 tons (Table 1A; Fig. 1).

 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 tons in each year although some estimates were 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 51 000 tons in 1994, although some estimates ranged as high as 56 000
tons.  As a result of management measures introduced by the NAFO Fisheries Commission in 1995 (extensive quota
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restrictions and 100% observer coverage in the NRA), catches were greatly reduced (Table 1B).  In 1995, the catch was
estimated to be about 15 000 tons, increasing to almost 19 000 in 1996, and to about 20 000 tons in 1997-98. Catches
from the stock in 1995-98 represent a reduction of about two-thirds 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. 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 (Table 2). Canadian
catches have been taken mostly by gillnet, although a significant proportion has been taken by otter trawlers.  With the
exception of 1987, catches declined steadily inside the Canadian zone since the late-1970s 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
improved in 1996 and 1997, and catches increased to around 6 000 tons in each year, but were lower in 1998 at around
4 100 tons (Table 3). The majority of Canadian catch in the last 2 years has come from Div. 3K, and the seasonal
patterns are similar in both years. The breakdown of total catches in 1998, by country and Division, is given in Table 4.

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 using an
average mesh size of 150 mm. However, this component of the fishery has declined in recent years. The Canadian gillnet
catches taken during recent years are mainly from a 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. 3O although catches have been
relatively low.  In an attempt to reduce the catch of young Greenland halibut in the new 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 fath. (732 m).

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 1 600 tons annually, and
were at very low levels in 1998. Almost all the Canadian otter trawl catch in 1996-98 occurred in Div. 2J and 3K.

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, and 100 000 tons in 1986-89 (Table 1B, Fig. 1).  These increases in TACs were the result of research vessel
survey 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 TACs, catches in the 1985 to 1989
period were lower than in the preceeding years. 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 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. In 1994, 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 to 1998 inclusive, and was proportioned throughout the management area in an attempt to reduce high
concentrations of effort in localized areas. For 1999, Scientific Council recommended that an increase in catch to about
30 000 tons should not impede recovery, but Fisheries Commission set the TAC for 1999 at 33 000 tons.

Commercial Fishery Data

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

Sampling data were available from the 1998 catches of Russia, Spain, France, and Portugal. Canadian data
were not presented, as the otolith readings were not completed. The Russian fishery in Div. 3LM  caught fish mainly in
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the range 34-50 cm, with a peak at 38 cm in 3L and 42 cm in 3N. The Spanish fishery consisted mainly of fish in the
same length range, aged 5-7. The peak age in each of Div. 3L, 3M and 3N was 6 years. French catches in Div. 3L were
comprised of similar sized fish, although the catches in Div. 3M were mainly fish between 50 and 60 cm. Length and
age compositions of the Portuguese catches in Div. 3LMN were similar to the Spanish catches in that ages 6 and 7
predominated. Overall, ages 5-8 appeared to dominate otter trawl catches, with a peak usually at age 6 or 7, depending
on fleet and area.

Due to the uncertainty regarding catch information on fisheries in the NRA since 1989, as well as the lack of
adequate sampling data for some fleets in some years, catch-at-age data for this stock are incomplete. Brodie et al.
(1998) presented catch-at-age for Canadian catches only from 1988-97. Prior to 1989, data are available from the entire
annual fisheries which took place mainly in the Canadian zone, and have been presented in some previous assessments
of this stock (see Bowering et al., 1996).   Ages 6-8 dominated the catch in most years up to 1991. Mean weights-at-age
in recent years were similar, and no trends are seen in the mean weights over the period 1988-97. For the next
assessment of this stock, an attempt will be made to update the Canadian catch-at-age for 1998 and 1999, and to compile
the total international catch-at-age for this stock for years after 1990.

ii) Catch and effort

Catch and effort data from the directed fishery for G. halibut during the period 1975 to 1993 were obtained
from ICNAF/NAFO Statistical Bulletins and were combined with provisional 1994-1998 NAFO data. The catch/effort
data were analysed with a multiplicative model (Gavaris, 1980) to derive a standardized catch rate index for hours
fished, as has been done in the last few assessments of this stock. 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. It should be noted that the number of observations in 1997
and 1998 were extremely low relative to the rest of the time series. The regression was significant (p < 0.05), explaining
62% of the variation in catch rates (Table 5). The standardized catch rate index (Table 6, Fig. 2) 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 to the lowest levels observed in the 1990’s.  The substantial increase
from 1996 to 1997 is not statistically significant, given the high variability around the mean CPUE, particularly in 1997
(Fig. 2). The catch rate in 1998 was similar to 1997, although there were few observations in each year. For the whole
time period, catch rates were generally higher in winter and higher in Subarea 2, based on the coefficients in Table 5.

Portuguese catch rates have increased each year from 1994 to 1998 in Div. 3L, but are below the values
observed in 1988-90. There are no apparent trends in Div. 3N, and CPUE in Div. 3M increased from 1995 to 1997, but
declined in 1998. Overall (Div. 3LMN), Portuguese CPUE showed a similar pattern as in Div. 3L, showing an increase
since 1994.

Canadian Research Vessel Surveys

From 1977-94 in Div. 2J and 1978-94 in Div. 3K, Canadian stratified random surveys were conducted during
autumn by the research vessel Gadus Atlantica 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.  Surveys have been carried out in Div. 2GH in 1996-98, but only sporadically before then. In 1995-98,
the surveys in autumn in Subareas 2 and 3 were conducted by the research vessels Teleost, W. Templeman and A
Needler 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 onward with those prior to 1995. The 1997 assessment of this stock contained
several tables and figures outlining these comparisons for G.halibut (Brodie et al., 1997).

Table 7 gives an outline of the Canadian survey coverage, by division and depth, for the 1996-1998 Canadian
surveys in SA 2 + 3KLMNO. Maps of the stratification schemes used in the surveys are shown in Fig. 3 to 7. The
following points comparing survey coverage between years are noteworthy:



4

- About 850 sets were completed in each of the 3 years, with just under 60% of the sets occurring in Div. 2J3KL.
- Coverage in the deep water of Div. 3NO has not been as extensive as in other areas in the autumn surveys,

particularly in 1996 and 1997. In 1998, good coverage of all depths was achieved in Div. 3N, and to 1100 m in Div.
3O.

- In 1997 and 1998, only the strata deeper than 731 m on the west and north sides of Flemish Cap (in the Flemish
Pass and Sackville Spur areas of Div. 3M) were surveyed, compared to a complete survey of Div. 3M in 1996.

- Coverage was somewhat better in Div. 2G in 1997 compared to the other 2 years. Coverage in Div. 2H, 2J, 3K, 3L,
and areas of Div. 3NO < 731 m were quite similar between years.

- The survey coverage was extended into new inshore strata in Div. 3K and 3L in 1996, and this was repeated in 1997
and 1998.

i) Geographic distribution of G.halibut

The spatial distribution of Greenland halibut in Div. 2J and 3KL from the autumn 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 G. halibut did
not occur are depicted with a plus (+) symbol.

Data from all autumn surveys prior to 1995 (Engel trawl) were depicted 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 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. 3K by 1990.  By 1993, survey catches in Div. 2J
and 3K were extremely low and the highest catches in the area were taken in the central part of Div. 3K.

In 1995-98 the survey results using the Campelen trawl showed similar patterns in the distribution of catches
(Fig. 8, 9). Throughout this survey period, most of the largest catches in numbers occurred in the channels between
shallow banks, particularly in Div. 3K and in northern 2J. The largest catch weights of G.halibut followed a similar
pattern, but some were also recorded along the deepwater slopes of Div. 3KL, particularly in 1997 and 1998. There are
no obvious breaks in the north-south distribution of this species in these surveys, although catches in the shallowest
survey areas were consistently low, with few fish being found in depths less than about 150 m.

To look for differences in distribution of G.halibut by size, data from the 1998 survey were split into length
categories above and below 35 cm. The smaller fish tend to be distributed more in the channels between the fishing
banks, and less toward the continental shelf (Fig. 10). Catches of fish less than 35 cm tended to be smaller in areas
south of Div. 3K. The larger fish overlapped the distribution of smaller fish throughout the survey area, but were
found mainly in deepwater areas along the slope where the younger fish were often absent, or present only in low
densities (Fig. 11).  In both 1997 and 1998, fish greater than 35 cm were found consistently along the slope edge in
Div. 3K, and  the northern part of Div. 3L.

ii) Biomass indices (converted from Engel to Campelen equivalents prior to 1995, and Campelen surveys in
1995-1998)

1998 survey.    Tables 8 to 15 give detailed results of the 1998 survey, by Division, for Div. 2GHJ and 3KLMNO. The
1998 survey was incomplete in Div. 2G. In Div 2H, strata 948 and 946 accounted for about 53% of the abundance and
45% of the biomass (Table 9, Fig. 4). In Div. 2J, no single stratum contained more than 16% of the abundance or 11% 
of the biomasss. Strata 204 and 208 accounted for about 20% of the biomass in Div. 2J (Table 10, Fig. 5). In Div. 3K,
adjacent strata 627 and 631 (401-500 m in Funk Island Deep, Fig 4) contained almost a third of the abundance and 28%
of the biomass (Table 11). In Div. 3L, biomass and abundance tended to be more evenly distributed, with no single
stratum containing more than 9% of the total biomass in 1998 (Table12), similar to 1997. Strata 737 and 741 (732-914
meters, Fig. 7) ranked 1 and 2 in terms of biomass in Div. 3L. In most of the depth zones greater than 367 m on the shelf
edge in Div. 3L, catches declined from north to south (Table 12, Fig. 11), with the obvious break being the 200 mile
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limit. In Div. 3M, catches were similar to those in the same depth in adjacent areas of Div. 3L, eg. on each side of the
Flemish Pass. About 30% of the biomass in the 9 surveyed strata in Div. 3M occurred in stratum 528 on the northwest
portion of Flemish Cap (Table 13, Fig. 7).   In Div. 3N, coverage was completed in all but 2 strata (both deeper than
1097 m). No stratum contained more than 15% of the biomass, and the strata ranked 1 and 2 in both abundance and
biomass were somewhat shallow compared to other Divisions (strata 378 and 381,  depth 184 – 274 m, Table 14 and
Fig. 7). In Div. 3O (Table 15), no sets were done in depths greater than 1 097 m, although all strata shallower than this
were surveyed in 1998.  Most of the biomass (56%) and abundance (54%) were found in the 3 strata in depths between
732 and 914 m.

1995-1998 Campelen surveys.   Biomass increased from 1995 to 1996, and again to 1997 in all 3 Divisions (2J3KL), as
seen in Tables 16-18, although the 1995 estimate is biased downward by the omission of several deep strata throughout
the area. This increase continued in 1998 for Div. 3K and 3L, with the biomass in Div. 2J declining to the level
estimated in 1996. Comparing the 4 years in each Division, only Div. 2J and 3L (1997) had confidence intervals around
estimates of abundance and biomass which were very wide. In 1998, confidence intervals were widest in Div. 2G and
3N (Table 19). Overall, the trawlable biomass estimate for Div. 2J3KL was about 260 thousand tons in both 1997 and
1998, and  331 thousand tons in the surveyed areas of SA 2 + Div. 3KLMNO in both years (Tables 19 and 20).

Comparison of Campelen and Engel surveys.    Results of  the data analysis (Warren, 1996) from the comparative
fishing exercises carried out between the Gadus Atlantica using the traditional Engel 145' bottom trawl and the Teleost
using a Campelen 1800 shrimp trawl with rockhopper footgear (McCallum and Walsh, 1996) were evaluated in 1996.
All length frequency data on Greenland halibut collected during the autumn 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 (Bowering et al., 1996). The
conversion for the Engel’s trawl used in the  surveys in Div. 3LNO  has not yet been evaluated, although there was little
deepwater coverage in Div. 3L in most Engel surveys, and no autumn coverage of Div. 3NO at all prior to 1990.

To allow comparison of the biomass estimates in Div. 2J and 3K from the two time periods (pre-1995 and
1995-98), the converted abundance at length was transformed to biomass at length using length-weight (L/W)
relationships.  The converted biomass from Div. 2J3K combined for 1978-94, and the L/W-converted Campelen values
for 1995-98, are shown in Fig. 12. As was noted in the last two assessments of this stock, the L/W-converted biomass
estimates in 1996 and 1997 were about 10% lower than the actual biomass derived from catch weights, suggesting a
problem with the L/W equation used in the calculations. In this assessment, annual L/W relationships were used for
1990-97 (Table 3 of Gundersen and Brodie, 1999). For years prior to 1990, the 1990 L/W relationship was used, and for
1998, the 1997 values were used. The total (2J3K, all sizes) converted biomass estimates are compared against the
values calculated with the old L/W relationship (Bowering and Stansbury, 1984) in Fig. 13. In every year, the biomass
estimates calculated with the new L/W data are higher. One reason for this could be that the earlier L/W calculations
were made with data from fish that had been frozen then thawed, and some weight may have been lost in the thawing
process. In any case, the biomass estimates calculated with the new L/W values appear to be more accurate, as indicated
by the comparison of the 1995-98 data (actual Campelen surveys) against the swept-area (‘STRAP’) biomass estimates,
derived from set by set catch weights (Fig. 13).  After a steady decline from the mid-1980s to 1992, the biomass has
since increased, with the values in 1996 to 1998 being equal to the level seen in the late-1980s (Fig. 12).

A closer look at the trends in the biomass of fish above and below 35 cm continues to reveal some interesting
patterns (Fig. 12). In the years prior to 1988, the trawlable biomass estimates in Div. 2J 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-1990s.  While the biomass of the larger fish has remained fairly low throughout the 1990s, increasing somewhat
from 1995-98, the biomass of  G. halibut smaller than 35 cm has increased sharply, to levels in 1996-98 which are
substantially higher than the values seen prior to 1993. Although these comparisons must be done with the Engels-
Campelen conversion in mind, it should be noted that the 1993 and 1994 unconverted values for biomass less than 35
cm are also higher than the earlier values, ie. the increased recruitment was apparent before the switch in trawl gears
occurred (Brodie et al., 1997).
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 Figure 14 shows the split, by Division, of trawlable biomass from the 1998 Canadian survey (based on the
length-weight calculations). Similar to 1996 and 1997, close to two-thirds of the biomass was found in Div. 2J3K, with
no more than 17% being found in any other Division (Table 20). It making this comparison, it must be noted again that
coverage was not complete in all areas in all years, mainly in the deep areas of  Div. 2G, 3N, and 3O. Nonetheless, the
1998 survey gives a reasonably comparable biomass estimate with those from the 1996 and 1997 surveys, in that they all
cover the majority of the stock area down to 1500 meters.  Figure 14 also indicates the components of the biomass above
and below 35 cm, by Division. Larger fish made up more than 50% of the biomass in Div. 3L and 3NO, and about 50%
in Div. 2GH, but were a much smaller percentage in Div. 2J and 3K, as was the case in 1996-97. Few small fish were
found in Div. 3M, as there were no sets in this Division in depths less than 731 m.

iii) Abundance indices (converted from Engel to Campelen equivalents prior to 1995, and Campelen
surveys in 1995-1998)

 The  age compositions from the 1996, 1997, and 1998 surveys, by Division, are shown in Table 21. In all three
years, the 1995 year-class is dominant, followed by the 1994 (the 1996 year-class was slightly larger than the 1994 in the
last survey). The majority of these cohorts were located in Div. 2J and 3K in all three years. Fish older than 9 comprised
less than 0.4% of the total abundance in all years, with the highest numbers of older fish being found in Div. 3KL in
1997 and 1998. Overall, there was a decrease of about 13% in total abundance from 1996 to 1997, and a further decline
of 28% in 1998, explained by the decline in the 1994 and 1995 year-classes during these years. Subsequent year-classes
(1996 and 1997) do not appear to be as large as those of 1994 or 1995, based on the limited amount of data in the 1997
and 1998 surveys. Although there has been an overall reduction in abundance, the index of age 5+ abundance has
increased by almost 80% from 1996 to 1998 as the 1992 and 1993 year-classes entered this age range. As noted
previously, the number of fish aged 9+ is a relatively small portion of the abundance index, and was stable in 1996-97
before declining in 1998.

To allow comparisons over the longest possible period (1978-98), data from Div. 2J and 3K combined are used
as an index of abundance. The converted data (Campelen equivalent, 2J3K only) are shown in Table 22.

The converted abundance indices for various age groupings are presented in Fig. 15.  One readily apparent
feature of 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-1980s, although there was a drop in 1990-91, and 1995 (Fig. 9). This figure also shows
that the high points were in 1993, 1997, and 1998. On the other hand,  the cohorts at ages 6-9  declined rapidly in the
late-1980s and early-1990s, and ages 10+  declined  since the early-1980s. Both these series have stabilized at very low
levels in the mid-1990s, with a slight increase in the age 6-9 group in 1996 and 1997 before levelling off in 1998.  Ages
10+ increased somewhat from very low levels in 1994-95, but remain far below levels observed in up to the mid-1980s.
The increase in recruitment and decrease in older fish abundance 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. The reason for the increase in recruitment is not known , as it was generally believed that the stock had declined to
lower levels in the 1990’s, which is when the increase in young fish was indicated by the survey. Little can be said about
SSB for this stock, as it is clear that few fish of spawning age, about 9+, are found in the surveys in many recent years.
Thus it is not possible to determine a stock-recruit relationship for this stock with available data.

iv) Recruitment indices and year-class strengths (based on converted estimates)

Although the converted data allow comparisons of year-class strengths throughout the time series, it should be
noted that there is considerable uncertainty about the conversion factors at each end of the size range. Thus a cautious
approach is warranted when comparing numbers at the youngest ages. Nonetheless, it is clear that the recent data show
an increase in recruitment, and a decrease in the number of older fish in the index area (2J3K). The 1995 year-class was
clearly a strong one, as it was in West Greenland also. In the 4 Campelen surveys (1995-98, Table 22), this year-class
was the highest in the series of age 0, 1, and 2 (comparing across the 4 years). However, it was ranked 3 of 4 at age 4,
similar in size to the 1993 year-class.

In general terms, the data indicate that estimates of recruiting year-classes at ages 2-4 exhibited an increasing
trend since the early-1980s except for the 1987 and 1988 year-classes.  The 1990 and particularly the 1991 year-classes
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appeared to be at least better than average in Div. 2J3K, but only at younger ages (Table 22).  Early indications also
suggested that the 1992 and 1993 year-classes were above average, but the values for the 1992 year-class in the 1996
and 1997 surveys were average at best, and certainly below average in 1998.  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. In
1998, the 1993 year-class ranked 5th out of 21 observations at age 5, supporting previous observations on the strength of
this year-class. Compared with the 1993 cohort, the 1994 year-class was somewhat more abundant at ages 2 and 3, and
less abundant at age 4.

  More confidence in the size of these recent year-classes should be developed over the next couple of years’
surveys.  Greenland halibut generally recruit to otter trawl fisheries around age 5, and usually dominate catches in this
fishery at ages 6-9. If the year-classes of the early- to mid-1990s were indeed above average, then increased catch rates
should be evident in the near future. However, as noted, interpretation of the survey indices for Div. 2J3K is made
difficult by the suspected migration of older fish from this area.  Figure 16 shows that there is no significant relationship
(r2 = 0.04) between abundance estimates of age 3 and 6 of the same cohort in the 2J3K data (Table 22). Year-classes in
the late-1970s and early-1980s showed a much higher population size at age 6 than did year-classes of the late-1980s
and early-1990s, despite having a generally lower abundance at age 3 in the same survey index. One explanation is
migration of fish from the 2J3K area between ages 3 and 6 in the late-1980s, which is consistent with the escalation of
the fishery at this time in Div. 3LMN. With the continued development of a time series of surveys covering Subarea 2
and Div. 3KLMNO, further analysis and evaluation of indices of abundance, biomass, and recruitment will be possible.

v) Mortality estimates

Figure 17 compares the total mortality estimates (Z-values) from 2J3K survey data at ages 7+/6+ against the
trends in catch from the entire stock area (SA 2 + Div. 3KLMNO). The sharp increase in Z in Div. 2J3K in the early-
1990s mirrors the increase in catch from the stock area, most of which came from the NRA in Div. 3LMN. Z-values
decreased substantially after 1995, following reductions in the catch from the stock, but increased in 1998. Again, how
much of the Z-value is actually migration out of the 2J3K 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, and again in 1998,
which is substantially higher than the values calculated for the 1980s. Values calculated from the 1995-97 surveys are
similar at around 0.3 to 0.6 to those observed in the mid-1980s, when catches were in the range of 18 000 to 28 000
tons.

Figure 18 shows the trends in Z’s for ages 5 to 6, 7 to 8, and 9 to 10, from the same 2J3K survey index. These
data all show increases in mortality from the mid-1980s to early-1990s, followed by a decline. The 1998 value for ages
5/6 were above average, but Z’s for ages 7/8 and 9/10 were similar to those observed in 1985-87, above values of the
early-1980s and below peak values of the early-1990s.

Results from Other Research Vessel Surveys

i) EU stratified-random surveys in Div. 3M. 

These surveys indicated that the Greenland halibut biomass index on Flemish Cap in July in depths to 730
m, ranged from 4 300 tons to 8 600 tons in the 1988 to 1994 period.  The estimated biomass has increased in each
year since then, to reach a maximum value of 24 000 tons in 1998, which was slightly more than double the 1996
estimate (Vazquez, 1999). The age composition data indicated that the abundance in 1998 was dominated by ages 3-
7, similar to the 1997 survey, indicating that an increase in recruitment is mainly responsible for the increase in
biomass. The 1994 and 1995 year-classes had the highest values in the time series at ages 1, 2, and 3. Few fish older
than age 10 were encountered in any of these surveys, probably because no depths greater than 730 m were fished.

ii) Spanish stratified-random surveys in Div. 3NO Regulatory Area. 

During April-May of 1995 to 1999, stratified-random bottom trawl surveys were conducted by EU-Spain in
the Regulatory Area of Div. 3NO to a depth of 730 m in 1995, 1 100 m in 1996, 1 275 m in 1997, and 1 460 m in
1998-99.  The estimated biomass  (comparable strata from 1996-99 only) was about 35 000 tons in 1996, 45 000
tons in 1997, 85 000 tons in 1998, and 75 000 tons in 1999 (Paz and Duran, 1999).  The total biomass estimated in
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1999, including the deep strata not surveyed previously, was 121 000 tons, compared to 148 000 tons in 1998. In
1999, the size composition was dominated by fish in the 32 to 41 cm range, with a peak at 34-35 cm.  Few fish above
60 cm were caught, consistent with previous surveys.

STACFIS and Scientific Council Conclusions on Stock Status

The year-classes of 1990 and 1991 have recruited to fisheries in most areas, and CPUE indices have increased
somewhat since 1994. The biomass of fish greater than 35 cm  was below average in 1998, but still appears to be
increasing slowly. The number of older, mature fish in the surveys remains low, and SSB estimates are still
uncertain.

Surveys in 1997 confirmed the abundance of year-classes previously thought to be strong. In 1998, the 1995
year-class did not appear to be as strong as previously thought, based on the Canadian surveys.  The 1996 and 1997
year-classes do not appear to be as strong as those of 1993-1995, based on data at ages 1 and 2 from some recent
surveys. Some concerns remain about the ability to predict the strength of year-classes recruiting to the fishery from
their size at younger ages in the surveys, given the short time series (1996-98) of data covering the entire stock. This
also affects interpretation of mortality estimates from surveys.

There was a significant reduction in catches from a range of 50 000 to 70 000 tons in the early-1990s, to
between 15 000 and 20 000 tons in 1995-98. Based on the available information STACFIS concluded that the
biomass of fish greater than 35 cm continues to increase, although at a slow rate.  This biomass index is still
relatively low (about half of long-term average from surveys in Div. 2J3K), but should continue to increase in 1999-
2000, if current levels of exploitation are maintained. The success of most fisheries in 1999-2000 will depend mainly
on the 1992 and 1993 year-classes, based on typical age compositions observed in the past. The 1994 and 1995 year-
classes should not have a major effect on most fisheries until 2001.

Scientific Council concluded that the biomass of fish greater than 35 cm should continue to increase in
1999-2000, if current levels of exploitation are maintained. The Council was unable to advise on a specific TAC for
2000.  However, given  the  present  level  of  fishable  biomass,  SC recommended that a catch in 2000 of about 30
000 tons is likely to allow the stock to continue to increase.
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