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Abstract

Data on Greenland halibut from the commercial fishery in Subarea 0 were analyzed.  Catch at age
showed a slight shift to younger fish after 1993, with a peak at age 7 in each year. There were no major trends
in weight at age during the 1990’s. There was little range in the standardized catch rate from 1990 to 1998,
although CPUE in 1995  was slightly higher than in 1996-1998. Standardized effort was lower in the 1994-98
period than in the earlier 4 years, due mainly to the reduced quota available for the fleets in the latter period.
Due to the frequency of fleet changes in this fishery, the index of CPUE may not be a reliable indicator of
stock abundance in this area.

Introduction

Catches of Greenland halibut in Subarea 0 increased from less than 1000 tons annually in the late
1980’s to an average of  about 12,000 tons per year in 1990-92 (Jorgensen 1998). A new management unit was
introduced in 1995, which excluded Division 1A in the inshore waters of Greenland from the TAC for Subareas
0+1. As a result, the TAC for Subarea 0+1 offshore was decreased from 25,000 tons to 11,000 tons, and
catches in Subarea 0 were reduced to between 5,000 and 6,000 tons per year in 1995 to 1997. A further
reduction to about 4400 tons occurred in 1998, as some allocations were not fished. With the exception of a
relatively small inshore fishery in Cumberland Sound, and recent exploratory fishing in Subarea 0, almost all
the catch in Subarea 0 occurs offshore in Division 0B. Catches are taken mainly by otter trawl, although
catches by gillnet are becoming more important. Relatively small amounts of longline catch also occur. In 1997,
about 70 % of the catch of 5740 tons was taken by otter trawl, but this percentage was lower in 1998 (Table 1).
Vessels from Canada, Japan, Faroes, Russia, and Norway have been the main participants in the fishery since
the late 1980’s, although there have been many changes to fleet compositions over time. During the 1990’s,
much of the Canadian quota in this fishery has been caught under charter agreements with vessels from most
of the nations listed above. This paper updates catch at age and mean weights at age from the offshore
fishery in Div. 0B from 1998, and presents an analysis of CPUE data from stern otter trawlers for the period
1990-98.

Methods and Materials

Brodie and Bowering (1998) presented catch at age and mean weight at age data from 1988-93 taken
from Atkinson et al. (1994), as well as the data for 1994-97, which had been calculated annually and
incorporated in the assessments of the G. halibut stock in Subareas 0+1 (eg. Jorgensen 1998). Data from the
fishery in 1998 were used to generate the catch at age and weights at age for that year, using the same
procedures as for the previous years. Most of the sampling data used in these analyses were collected at sea
by observers, although some port sampling information was also included. CPUE data were collected by
observers on a set by set basis, and aggregated in this analysis by vessel and month. A multiplicative model
(Gavaris 1980) was used to derive a standardized catch rate series. As in the previous analysis (Brodie and
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Bowering 1998), categories used in the model were country-gear-tonnage class (CGT), month, and year.
Observations with fewer than 10 tons of catch or 10 hours of effort were deleted, along with CGT categories
with fewer than 3 observations and months with 5 or fewer data points.  A total of 368 observations were
analyzed from an original dataset of 425. All data used were from the second half of the year, as there were
only 5 observations from the first half (all in June). Data from the exploratory fishery in Div 0A in 1996 and
1997 were included in the catch rate analysis, but excluded from the catch at age calculations, as these will be
presented elsewhere.

Results and Discussion

Catch at age

Table 2 shows the catch at age calculations for the 1998 fishery. Sampling of the gillnet fishery was
derived from length frequencies in the month of July totaling about 800 measurements, while the otter trawl
component contained many samples, consisting of  over 15,000 measurements. As was the case with the 1997
data, this discrepancy can be explained by the deployment of observers on all otter trawl vessels in the fishery
in 1997. Gillnet sampling was applied to the longline catch, as the latter gear was not sampled in 1998. Despite
the considerable difference in sampling, the C.V.’s on the numbers at age in the gillnet fishery in 1998 are
similar to those in the otter trawl fisheries (Canada and Faroes). Age length keys, again made up largely (869
of 1096 otoliths) of samples collected by observers on the otter trawl fleet, was used to derive the age
composition in 1998. Age compositions in the two otter trawl fisheries were very similar, with ages 7 and 8
ranking first and second in each catch (Table 2). Gillnet catches were dominated by ages 10 and 11. Overall,
sampling levels were better in 1998 than 1997, although the fixed gear fisheries were still not sampled
adequately in 1998, particularly with respect to season.

Table 3 (a and b) shows the catch at age and mean weights at age for 1988-1998, along with a sum-of-
products (S.O.P.) check (Table 3c). The nominal catches used to derive the total catch at age values were
taken from Table 1 of Jorgensen (1998). For 1998, mean weights at age were calculated from mean lengths at
age using the length-weight relationship for NAFO Div. 2G, calculated from survey data obtained in 1997
(Gundersen and Brodie 1999). As noted by Atkinson et al. (1994), there was a shift in the catch at age to
younger fish with the increased otter trawl fishery in 1990 onward. In 1988-89, catches were taken mainly by
longlines in deep water, and contained proportionally more old fish. From 1990-93, age 8 was predominant in
catches, but from 1994-98, the modal age in each year was 7. This may be due in part to the fishery occurring
slightly later in the year in the latter period.  Few fish older than 13 years appeared in the catch at age after
1990, although a few individuals as old as 16 were taken in the fishery every year. Mean weights at ages 7 to
12 showed little in the way of trends over time (Fig. 1). The S.O.P. check (Table 3c) indicated a slight bias
toward underestimating the catch weight in most years, the reason for which is not apparent, although there is
no length weight relationship available for Subarea 0 during the period studied here.

CPUE

The results of the CPUE analysis are shown in Table 4. All 3 factors (CGT, month, year) were
significant, and the regression explained 82% of the variation. There was a seasonal trend, with CPUE from
November, and particularly December, being higher than other months. This is probably due to the formation
of pre-spawning concentrations of G.halibut in deep water. There were also significant differences between
fleets, with Norwegian CPUE being highest and Russian being lowest. It should be noted that the Russian
data include vessels which were previously coded as Soviet Union, and also vessels which were previously
Soviet Union but became vessels of Baltic countries. There was little range in the standardized catch rate over
time (Table 5, Fig. 2). The CPUE in 1995 was slightly higher than previous  and subsequent years, although
between-year differences were not statistically significant. Standardized effort was lower in the 1994-98 period
than in the earlier 4 years, due mainly to the reduced quota available for the fleets in this period.

The lack of overlap of fleets throughout the time series may cause some problems in the CPUE
standardization. This can be seen in the unstandardized catch rates in Fig. 3, where there is not a single fleet
which is  present in all 9 years of the time series. The longest series, Faroes TC 7, shows a relatively constant
increase over time, although this fleet did not fish in 1998. Other factors not accounted for in the model but
which could affect CPUE include learning, since the otter trawl fishery was new in 1990, and migration in either
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direction between Subarea 0 and 1, given the geographic features of the deep strata in the area of the
boundary.  There are no recent research vessel surveys of Div. 0B to verify trends in CPUE, although
USSR/Russia conducted stratified random trawl surveys in this area from 1979-92 (Gorchinsky 1993). These
data show a sharp drop in biomass from higher levels in 1979-86 to a much lower value in 1987. The biomass
increased slightly up to 1990, then declined in 1992 to just above the 1987 value. Given the wide confidence
limits around the recent CPUE estimates, and the lack of continuity in the fleet composition, it is unlikely that
the CPUE series calculated here can be considered a reliable index of stock abundance.
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Table 1. Catches of Greenland halibut in Subarea 0 in 1998.
Can(M) OT Can(N) OT Can(N) LL Faroes (OT) Total

Jan
Feb
Mar
Apr

May
Jun 415 415
Jul 694 81 775

Aug 266 92 358
Sep 169 169
Oct 231 60 291

Nov 604 79 51 734
Dec 574 584 1158

Total 1178 1854 233 635 3900
Total catch estimate is 4370, based on Canadian quota reports.
Some data are month caught, others are month landed.
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Table 2. Catch at age with associated statistics, and mean lengths and weights at age of Greenland halibut
caught in the commercial fishery in Div. 0B in 1997. The 4 tables show the data for gillnet, otter trawl
(Canada and Faroes), and total.
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Table 4. Results of regression of catch and effort data, with a multiplicative model, for Greenland
halibut in Subare 0. Category 1 is country-gear-tonnage class (CGT), category 3 is month, and
category 4 is year. Types 1-3 in the sums of square table refer to the 3 categories.
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Table 5. Results of catch rate standardization for Greenland halibut in Subarea 0.
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