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Abstract 
 
Greenland halibut are distributed throughout the Labrador-eastern Newfoundland area.  In the late 1970’s and 
throughout most of the 1980’s they were found in relatively high abundance along the deep slopes of the continental 
slopes particularly in Division 2G. They were similarly plentiful in the deep channels running between the fishing 
banks especially in Divisions 2H, 2J and 3K.  By 1991 distribution in the northern areas was greatly reduced and most of 
the resource was located in Division 3K and along the north slope of Division 3L and to some degree 3N.  By 1996-2000 
distribution to some traditional areas off southern Labrador and northeast Newfoundland again began to occur, however, 
areas northward of the northern half of Division 2J still remain low in abundance.  In Divisions 2J and 3K where most of 
the Greenland halibut resource resides the stock biomass was relatively stable up until the mid 1980’s after which it 
declined substantially to reach an all time low in the early 1990’s with the disappearance of older fish from the 
population.  From about 1995 the stock showed considerable recovery and continues to improve based upon several 
successive good year-classes particularly 1993-95.  Nevertheless, the fishable biomass and spawning stock biomass 
indices remain below those of the 1980’s. 
 
Canadian Research Vessel Surveys 
 
Divisions 2GH 
 
Research vessel surveys have been conducted occasionally in NAFO Divisions 2G and 2H since 1978 usually 
during late summer or early fall.  During 1978, 1979 and 1981 surveys were conducted according to fixed station 
design, which were later post stratified in order to provide estimates of biomass and abundance.  Surveys in these 
divisions were again conducted in both 1987 and 1988 using true stratified random (SR) design.  All surveys were 
carried out by the research vessel Gadus Atlantica using an Engel 145’ High Rise otter trawl.  In 1991, a survey 
(SR) covering mainly Division 2H was conducted with the research vessel Alfred Needler also using an Engel 145’ 
High Rise otter trawl but with some variation from the one used above.  Depths fished generally ranged from <200-
1000 meters although it varied from survey to survey depending on fishing days available, weather conditions and 
bottom topography.  
 
Surveys also were carried out annually from 1996-99 in Divisions 2GH.  By this time the Gadus Atlantica had been 
replaced by the research vessel Teleost and a new standard survey trawl was introduced i.e. a Campelen 1800 
Shrimp trawl which was much more effective in capturing very small fish.  With the introduction of the Teleost the 
depth range of the surveys also were extended where possible to 1500 meters.  No survey was conducted in 
Divisions 2GH during 2000. 
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Divisions 2J and 3K 
 
Stratified random fall surveys generally within a depth range of 100-1000 meters have been conducted annually in 
Divisions 2J and 3K from 1977-94 and 1978-94, respectively using the research vessel Gadus Atlantica with its 
Engel 145’ High Rise otter trawl.  From 1995-2000 the surveys were conducted primarily using the research vessel 
Teleost that was sometimes supported by the research vessel Wilfred Templeman (sister ship of the Alfred Needler) 
usually covering a depth range of 100-1500 meters.  Both vessels used the Campelen 1800 Shrimp trawl with 
identical construction.  Because the operation of the gear was monitored by electronic sensors during these surveys 
in order to maintain consistency from set to set, catchability was considered to be the same for both vessels. 
 
Divisions 3L, 3M, 3N and 3O 
 
Surveys have been conducted by Canada in Divisions 3L, 3NO and occasionally 3M for many years, however, prior 
to 1996 the maximum depth usually did not exceed 400 meters.  Therefore, the data collected on Greenland halibut 
were considered too minimal to adequately describe its distribution and abundance and were not used in the 
assessments of the resource.  From 1996-2000, attempts were made to extend the surveys to depths of at least 730 
meters and where possible to 1500 meters.  Surveys were carried out in both spring and fall by a combination of the 
research vessels Teleost, Wilfred Templeman and Alfred Needler using the Campelen 1800 Shrimp trawl.  For 
comparison with the more northerly areas, however, only the fall survey results are presented in detail here.  
Nevertheless, plots of the spring survey biomass indices and age compositions for Divisions 3LNO from 1996-2000 
are shown for comparison with the fall surveys. 
 
Comparative Fishing Exercises 
 
In order to maintain consistency in the data time series with the introduction of the new research vessel Teleost 
(which replaced the Gadus Atlantica) and replacement of the standard Engel 145’ High Rise survey trawls by the 
Campelen 1800 Shrimp trawl, comparative-fishing trials were conducted.   
 
In 1995, comparative-fishing trials were carried out between the Gadus Atlantica using the Engel 145’ High Rise 
trawl and the Teleost using the Campelen 1800 shrimp trawl.  Data analysis and results of these exercises are 
presented in Warren (1996) including the associated length frequency conversion factors for the major species 
including Greenland halibut.     
 
In 1996, comparative-fishing trials were carried out between the Alfred Needler using the Engel 145’ High Rise 
trawl and the Wilfred Templeman using the Campelen 1800 shrimp trawl.  Data analysis and results of these 
exercises are presented in Warren et. al.  (1997) including the associated length frequency conversion factors for the 
major species including Greenland halibut. 
 
As a result of these analyses all length frequency data on Greenland halibut collected during the above surveys carried 
out in NAFO Subarea 2 and Division 3K from 1977-94 were converted to Campelen 1800 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). 
Data conversions for the Engel 145’ trawl used in surveys in Divisions 3LMNO have not yet been conducted due to poor 
coverage of the depth zones where most Greenland halibut are encountered. 
 
To allow for comparison of the biomass estimates between the converted data series and the true Campelen 1800 
estimates, the converted abundance at length was transformed to biomass at length using length-weight relationships 
applied annually to the entire converted data set (from Gundersen and Brodie 1999).  
 
As a result of the above data analyses, all data presented in this paper are therefore in Campelen 1800 trawl catch 
equivalents. 
 
Survey coverage by NAFO division and depth zone for the true Campelen 1800 surveys from 1996-2000 is presented in 
Table A. 
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Geographic Distribution 
 
The spatial distribution of Greenland halibut in NAFO Subarea 2 and Divisions 3KLMNO from the Canadian summer-
fall surveys was examined by depicting standardized survey catches by set as expanding symbols (kg per standard set) 
plotted on a map of the survey area according to the position of each catch (using the software Surfer 7.02).  All catches 
within the bounds of a particular size grouping are represented by the same circle diameter.  Sets where G. halibut did 
not occur are depicted with a plus (+) symbol.  To demonstrate the changing distribution patterns throughout the period 
1978-2000 only data from the years 1978, 1988, 1991, 1999 and 2000 are presented here for illustration purposes in 
Figures 1-5, respectively.  Data from Divisions 3LMNO were only available for 1999 and 2000 figures shown here. 
 
In 1978 Greenland halibut were in relatively high abundance along the deep slopes of the continental slope particularly 
in Division 2G (Fig. 1).  They were similarly plentiful in the deep channels running between the fishing banks especially 
in Divisions 2H and 2J and to a significant degree in Division 3K (Fig. 1).  By 1988 the distribution pattern was largely 
similar to that of 10 years before except that the catch per set had declined substantially (Fig. 2).  Just three years later in 
1991 (Fig. 3), distribution along the slopes of the most northerly divisions i.e. Division 2G, 2H and to some degree 
Division 2J had been greatly reduced (although survey coverage in slope waters of Division 2G was also lacking 
significantly in the 1991 survey).  Nevertheless, the disappearance of large numbers of Greenland halibut in the 
deepwater channels of Subarea 2 was especially outstanding (Fig. 3).  The main concentrations of Greenland halibut that 
remained were in the deep channels of Division 3K (Fig. 3). 
 
By the late 1990’s survey catches improved considerably compared to 1991.  The 1999 survey results indicated 
continued improvements in survey catches with considerable recovery of catches in the deepwater channels of Division 
2H and 2J although little, if any, improvement appears to have occurred in Division 2G either in the deepwater channels 
or the continental slope area (Fig. 4).  Larger catches were most widespread in Division 3K and along the northern slope 
of Division 3L with some relatively large catches along the slope of Division 3N.  Catches remained relatively low along 
the eastern slope of Division 3L and in Division 3M (Fig. 4).  In 2000, survey results showed improved catches along the 
NE slope of Division 3L and around the deep edge of the slope of Divisions 3NO compared to 1999 (Fig. 5) with similar 
distributions in Divisions 2J and 3K. 
 
Trends in Biomass and Abundance 
 
Biomass and abundance indices by stratum are shown in Tables 1 & 2, respectively for Division 2G; Tables 3 & 4 for 
Division 2H; Tables 5 & 6 for Division 2J; Tables 7 & 8 for Division 3K; Tables 9 & 10 for Division 3L; Tables 11 & 
12 for Division 3M; Tables 13 & 14 for Division 3N; and Tables 15 & 16 for Division 3O.  The respective trends in total 
biomass indices by division are presented for ease of illustration in Figure 6. 
 
The biomass index for Division 2G declined by nearly half from an average of about 50,000 tons during 1978, 1979 and 
1981 to 23,000 tons during 1987-88 (Table 1; Fig. 6).  It further declined by another 50% to an average of 13,000 tons 
during 1996-99.  The 1999 value of 10,000 tons is among the lowest observed despite one of the more complete years of 
survey coverage (Table 1; Fig. 6).  A similar but less severe trend was experienced in Division 2H (Table 3; Fig. 6).The 
biomass index declined from an average of about 52,000 tons (excluding 1979 which was considered to be anomously 
high) during 1978-81 to around 40,000 tons in 1987-88 and 34,000 tons during 1996-99 (Table 3; Fig. 6).  
Unfortunately, there are so many years throughout the series that have no surveys it is difficult to determine when the 
various declining trends actually began.  No survey was conducted in Divisions 2GH during 2000. 
 
Unlike Divisions 2G and 2H, the annual survey series is unbroken from 1978-2000 for both Divisions 2J and 3K.  In 
Division 2J the biomass index was relatively stable from 1978-84 at an average level of about 115,000 tons (Table 5; 
Fig. 6).  It then began to decline to reach an all time low in 1992 at about 18,000 tons and only increased marginally until 
1995 after which it began to increase more rapidly.  By 1999 it had reached a level of around 87,000 tons, the highest 
since 1986 but declined again in 2000 to 55,000 tons, the lowest since 1995 (Table 5; Fig. 6).  In Division 3K there was a 
rather long period of apparent stability from 1978-89 at an average annual biomass estimate of 130,000 tons (Table 7; 
Fig. 6).  It then declined to a low of 44,000 tons in 1992 with an average of 63,000 tons between 1991-94.  After 1994 
the biomass index increased rather rapidly and steadily until by 1999 it reached an estimate of 176,000 tons, the highest 
in the time series (Table 7; Fig. 6).  In 2000, the biomass index declined to 143,000 tons which is about the average of 
the last five years.  It is worth noting that the estimates from 1995-2000 represent actual Campelen 1800 Shrimp trawl 
surveys and therefore any trends are not potential artifacts of data conversions. 
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The fall survey biomass indices for Divisions 3L, 3M, 3N and 3O are based on only five years of data and generally lack 
trend (Tables 9, 11, 13 & 15, respectively; Fig. 6).  Survey coverage in Division 3L has been rather comprehensive for 
the period and and the biomass index for 1999 and 2000 is stable at about 34,000 tons.  Lack of trend in Divisions 
3MNO may largely be a result of high variation in survey coverage from year to year as well as very low estimates in 
these divisions generally (Tables 9, 11, 13 & 15, respectively; Fig. 6).  Nevertheless, it appears that the overall combined 
biomass estimates in these divisions are rather low in proportion to Subarea 2 + Division 3K ranging from about 12-25% 
(Table 17). 
 
A comparison of biomass estimates between spring and fall surveys in Divisions 3LNO during 1996-2000 is presented in 
Figure 6.  Trends are similar in Division 3L but estimates are higher in the fall series likely due to more survey coverage.  
The trends are less clear in Divisions 3NO, however, survey intensity can be quite different between seasons (Fig. 6). 
 
Trends in Biomass by Size Category 
 
Most of the stock biomass resides in Divisions 2J and 3K combined (Table 17) and these divisions comprise the longest 
time series of annual survey data throughout the stock area.  In order to illustrate the biomass trends for important size 
categories from 1978-2000 the data were combined for Divisions 2J and 3K (Fig. 7). Panel 7A shows the trends in 
biomass for Greenland halibut <30 cm compared to those >=30 cm.  The value of 30 cm was chosen because it 
represents the minimum allowable size of Greenland halibut that can be retained in the commercial fishery. Panel 7B 
shows the trends in biomass for Greenland halibut <=60 cm compared to those >60 cm.  The value of 60 cm was chosen 
because it was considered to be an approximate knife-edge median size of Greenland halibut at maturity (M50) in the 
previous assessment (Bowering 2000).  A more realistic value is 70 cm and thus the biomass <= 70 cm and > 70 cm is 
shown in Panel 7C. 
 
The results presented in Figure 7 indicate that the total stock began to rebuild rapidly after 1995 and by 1999 had reached 
a level near historic highs since the surveys began in the late 1970’s.  Although it declined again in 2000 it still remained 
at a relatively high level.  However, until its lowest point was reached at about 1992, the stock was largely comprised of 
Greenland halibut >= 30 cm in length with the >=30 cm and <30 cm lines intersecting for the first time in 1992 (Fig. 
7A).   The lines intersected in reverse again in 1997 and grew apart since then.  Since then it is clear that the resurgence 
of the stock has come from good recruitment.  As these recruits add growth the contributions to the stock biomass should 
shift back to the more usual size compositions.  This is already becoming evident in that by 1999 the size group lines 
have again intersected (Fig. 7A).  Nevertheless, the fishable stock under the current management regime (>=30 cm) 
considering all divisions is probably still only half of historic high levels.  
 
During the late 1970’s and early 1980’s Greenland halibut greater than 60 cm contributed about 20% to the estimated 
trawlable stock biomass (Fig. 7B).  However, after 1984 this size category declined to the point that by 1992 virtually no 
Greenland halibut in this size range contributed to the estimates of stock biomass.  Although there is some slight 
improvement since 1995, the contribution to stock biomass from this size group remains extremely low.  Since there are 
few fish > 60 cm during the 1990’s then logically there are few fish > 70 cm (Fig. 7C).  However, it will also take several 
years longer to improve that part of the resource > 70 cm compared to 60 cm due to slow growth and increased mortality. 
 
Age Composition and Recruitment 
 
Annual age compositions from the Divisions 2J and 3K combined time series from 1978-2000 are presented in Table 18 
and Figure 8.  Although Greenland halibut were caught as old as 20 years few were ever caught older than 17 years with 
the age structure fairly consistent from about 1978-88 (Table 18).  Since then the older ages began to disappear from the 
survey catches and by 1995 none were caught older than 11 years.  After 1995 some older fish again began to appear in 
the surveys at least up to 14 years old which continued into 2000 (Table 18).  The population abundance has increased 
considerably during the mid 1990’s but is almost entirely driven by recruitment to the surveys of the 93-95 year-classes 
(Table 18; Fig. 8).  Abundance peaked in 1996 then declined to 1993-95 levels by 1999-2000 with the 2000 value 
somewhat lower than the previous two yearsestimates (Fig. 8).  This is likely a result of high natural mortality on ages 1 
& 2.  Although the abundance of ages 6-9 (upon which most commercial fishing takes place) improved it still remains 
below historic levels when stock abundance of these age groups were highest and in fact declined in 2000 (Fig. 8).  It is 
worthy of note that the in the 1999 survey, the 1993 and 1994 year-classes are both the highest in the time series at ages 
5 and 6, respectively but much lower than many previous cohorts at ages 6 and 7 during the 2000 syrvey (Table 18).  
These ages should not be seriously influenced by the gear conversions. 
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Age compositions of Greenland halibut by division from actual Campelen 1800 Shrimp trawl surveys during 1996-2000 
are shown in Table 19.  For ease of comparison the data are combined for Divisions 2GH, Divisions 2J3K, Divisions 
3LM, and Divisions 3NO.  These data are then presented as abundance at age (Fig. 9) to illustrate the dominance of 
Divisions 2J3K with respect to the overall stock size and percent at age (Fig. 10) to highlight the importance of the 
various year-classes to stock abundance.  Distribution and abundance of ages over the full time series (1978-2000) for 
Divisions 2J and 3K are presented for  illustration in Figure 11. 
 
It is clear from Figure 10 that in all years and all areas the 1994-95 year-classes are very dominant cohorts particularly in 
Subarea 2 and Division 3K.  The 1993 year-class and to a lesser degree the 1992 year-class are particularly important in 
the more southern areas especially Divisions 3LM where about 75% of the annual catch occurs (Fig. 10).  However, the 
younger ages would not be expected to show significantly in Divisions 3LM because of the lack of survey coverage 
particularly in Division 3M in shallower depths where young fish are most abundant.  The 1997 year-class appears 
relatively abundant in the 1999 surveys in Subarea 2 and Divisions 3K, however, the estimates are still well below those 
of the 1995 year-class at similar ages (Fig. 9).  The 1999 year-class at age 1 in 2000 is more abundant than any recent 
year-classes but still well below the 1995 year-class estimate at the same age (Fig. 9). 
 
A comparison of age distributions of the spring and fall surveys in Divisions 3LNO during 1996-2000 is shown in Figure 
12.  Few fish older than age 8 are caught.  The distributions are largely similar for surveys with rather similar coverage 
(1997, 1997 and 1999).  However, in 1998 and 2000 where fall survey coverage included depths to 1500 m the fall 
surveys are dominated proportionately by older fish than the shallower spring surveys (Fig. 12). 
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