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Abstract

Greenland halibut are widely distributed throughout the Labrador-eastern Newfoundland area. During the late
1970s and most of the 1980s they were found in relatively high abundance along the deep slopes of the continental
shelf, particularly in Division 2G. They were similarly plentiful in the deep channels running between the fishing banks
especially in Div. 2H, 2J and 3K. By 1991 distribution in the northern areas was greatly reduced and most of the
resource was located in Div. 3K. In Div. 2J and 3K where most of the Greenland halibut resource presently resides, the
stock biomass was relatively stable until the mid 1980°s after which it declined substantially to reach an all time low in
the early 1990’s largely precipitated by the disappearance of older fish from the population. From about 1995 the stock
began to increase and continued to improve to 1999 based upon several strong, successive year-classes particularly those
of 1993-95. However, since 1999, the stock declined again and by 2002, it reached its lowest point since the early
1990s. Since then, although there has been variation of stock size within Divisions, the overall stock has increased, but
remains at a low level. Strong recruitment predicted in the 1990s has been overestimated, overexploited or both, and has
not contributed growth to the stock as older, larger fish. Although estimates of spawning stock biomass are largely
unknown, the annual biomass estimates of Greenland halibut >70 cm in Div. 2J+3K have been near zero for more than a
decade. This paper updates the Canadian research vessel survey results for 2005, and compares these results to prior
observations. Some peculiarities with the age composition of the Canadian survey catch in 2005 are cause for
concern. Although stock biomass has increased in recent years, concerns are expressed about unusual age structure
and the potential for poor stock rebuilding prospects in future.

Introduction

Abundance and biomass estimates for Greenland halibut (NAFO Subarea 2 and Div. 3KLMNO) from Canadian
annual research vessel (RV) surveys are updated for 2005, and as well, stratified mean numbers and weights per tow
with associated confidence intervals are updated for division and age. In the autumn of 2005, Div. 2GH and 3M
were not surveyed. Mechanical problems with the survey vessels required continuation of the survey into 2006 (86
fishing sets conducted in January 2006).



Materials and Methods
Canadian Research Vessel Surveys
Subarea 2(2G, 2H, & 2J) and Division 3K

Dwyer and Healey (2005) document the sampling design and sampling frequency in Subarea 2 and Div. 3K over
1978-2004. In 2005, Div. 2GH were not surveyed; however, all strata in Div. 2J and Div. 3K were completed. Note
that beginning in 1996, inshore strata were added to the survey design in Div. 3K (and Div. 3L) and were surveyed
in all years since except for 1999.

Divisions 3L, 3M, 3N and 30

Surveys have been conducted by Canada in Div. 3LMNO for many years; however, prior to 1996 the maximum
depth usually did not exceed 400 meters. Therefore, 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 1996-2005, attempts were made to extend the surveys to depths of at least 730 meters and where possible to
1500 meters. Beginning in 1996, inshore strata were sampled in Div. 3L (and Div. 3K) and were surveyed in all
years since except for 1999.

Fall Survey Coverage & Timing

Due to mechanical problems with the survey vessels, the duration of the survey period has lengthened in recent
years. The 2005 fall survey continued beyond the usual mid-December completion date, running into January 2006.
This is the fourth consecutive year in which this survey was not completed on schedule. This likely affects survey
estimates of Greenland halibut stock size, as it has been shown that the highest catch rates in the fishery have been
in the early winter period (see Power, 2004). Healey and Dwyer (2005a) note that "Variable survey timing adds
another layer of uncertainty in assessing this stock." An additional complicating factor is that vessel breakdowns
have led to annual variations in the survey coverage by each vessel (e.g. Teleost surveying areas typically covered
by the Wilfred Templeman). No adjustments for timing changes or vessel differences have been made. These sources
of survey variation are discussed in greater detail by Brodie (2005).

In the autumn of 2004, the Canadian survey was not fully completed, leaving several areas without coverage
(Brodie, 2005). Healey and Dwyer (2005a) discuss the utility of using the 2004 survey estimates of Greenland
Halibut abundance and biomass in estimating stock size. Comparing the 2004 results to those of previous years,
they conclude that it is inappropriate to compare the 2004 survey results in Div. 3L to other years in the time series
since the area was not surveyed in 2004. As such, the input datasets for the 2005 assessment (see Healey and Dwyer,
2005b; Healey and Mahé, 2005) were accordingly adjusted.

Comparative Fishing Exercises

The Canadian autumn survey series has employed various survey vessels and gear types (Dwyer and Healey, 2005).
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. Data analysis and results of these
exercises are presented in Warren (1996) and Warren et. al. (1997). Based upon conversion factors presented by
Warren (1996) and Warren et al. (1997), all data presented in this paper are in Campelen 1800 trawl catch equivalents.

Data conversions for the Engel 145' trawl used in surveys in Div. 3LMNO have not been conducted due to poor
coverage of the depth zones where most Greenland halibut are encountered.

Survey Coverage

Autumn survey coverage details by NAFO Division and depth zone for the true Campelen 1800 surveys from 1996-2005
are presented in Table A. Similar information for the 1996-2005 spring surveys are presented in Table B.



Geographic Distribution

To demonstrate the changing distribution patterns throughout the period 1978-2001, data from the autumn surveys in
1978, 1988, 1991, 2000 and 2001 were presented for illustration purposes in a previous review (Bowering, 2002).
Figure 1 contains distribution plots for the most recent two fall surveys, 2004 and 2005, and distribution plots from 1991
(small catches throughout Div. 2J+3K) and 2001 (widespread distribution within Div. 2J+3K) for comparison.

Trends in Stock Size

Biomass and abundance indices for Div. 2G (by stratum) are presented in Tables 1 and 2, respectively; Tables 3 and 4
for Div. 2H; Tables 5 and 6 for Div. 2J; Tables 7 and 8 for Div. 3K; Tables 9 and 10 for Div. 3L fall; Tables 11 and 12
for Div. 3M; Tables 13 and 14 for Div. 3N fall; Tables 15 and 16 for Div. 30 fall; Table 17 for Div. 3L spring; Table 18
for Div. 3N spring; and Table 19 for Div. 30 spring.

Biomass indices are presented for selected size classes. These biomass values were computed applying the annual survey
length-weight relationships (Table E) to the estimated Campelen (or equivalent) abundance at length.

For purposes of consistency, otolith numbers for age-length keys for Div. 2GH combined, Div. 2J+3KL combined, Div.
3MNO combined were applied to the respective individual divisions (Table C), in order to obtain estimates at age. This
was done except in cases where more than one division was used (eg. Div. 2J+3K combined — otoliths were only used
from Div. 2J and 3K) or when spring samples were used (see Table D).

Stratified Number and Weight (kg) Per Tow

Estimated confidence intervals (95%) were used as the measure of variation in estimates of stratified mean number
and weight per tow.

Estimates of mean biomass per tow are presented, by converting mean numbers at length per tow and transforming
to biomass at length per tow using annual length-weight (L/W) equations (sexes combined) available for 1990-2004.
These annual equations were calculated using a power model of weight against length. These equations are shown
in Table E. For the years 1978-89, the 1990 L/W equation was applied. The R? value was high for each relationship
(Table E), but the equation in most years tended to underestimate weight for the longer fish in the population,
indicating that the biomass is underestimated slightly in the very longest fish in the population.

Results and Discussion
Geographic Distribution

The survey in 2003 did not cover Div. 2G. The fall survey of 2004, however, covered Div. 2H. Figure A shows the area
covered by this survey and also the labels of some of the Greenland halibut fishing areas. In 2004 and 2005, there were
some large catches in Hawke Channel and Cartwright Channel, but few larger catches otherwise, except in some of the
deeper channels in Div. 3K (Fig. 1). However, abundance in the Flemish Pass (Div. 3LM deepwater) is relatively low,
despite the concentration of fishing effort in this area.

Bowering (2002) describes the geographic distribution of Greenland Halibut observed in Canadian surveys beginning in
1978. Distribution plots exhibit the widespread distribution of the stock from 1978 to the late 1980s, the radical
distribution changes of the early 1990’s through to the increase of survey catches at the turn of the millenium, driven by
the 1993-1995 cohorts.

Distribution patterns in 2004 and 2005 are quite similar to that in 2001, yet the average catch per set has declined. One
notable distinction is that catches are now smaller along the entire slope edge (see 500 m, 1 000 m contours). In the
autumn of 2004, no large catches were taken along the slope edge, although it should be noted that coverage of the
Northeast slope in Div. 3L was incomplete. Stock distribution in 2005 was similar to that in 2004. Catches in Div. 3K
were higher in 2005, especially throughout the Funk Island Deep. Despite increased catches in the 2005 survey, there are
concerns about unusual patterns in the fall 2005 survey results.



Trends in Stock Size

The biomass index for Div. 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). It subsequently 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 being one of the more complete
years of survey coverage (Table 1). A similar trend was measured in Div. 2H (Table 3). The biomass index declined
from an average of about 52 000 tons (excluding 1979 which was considered to be an anomaly) during 1978-81 to
around 40 000 tons in 1987-88 and 34 000 tons during 1996-99. Both 2001 and 2004 (the two most recent surveys of
Div. 2H) indicate a slightly higher biomass in recent years, with an estimated 48 000 tons for 2001 (Table 3). There are
so many years throughout the series with no survey that it is difficult to determine when the various declining trends
actually began. No survey was conducted in Div. 2GH during 2000 and only Div. 2H was surveyed in 2001 and againin
2004.

Unlike Div. 2G and 2H, the annual survey series is continuous over 1978-2005 for both Div. 2J and 3K. In Div. 2J the
biomass index was generally stable from 1978-84 at an average level of about 115 000 tons (Table 5a and b). It then
began to decline to reach a minimum 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 5a and b). The Div. 2J biomass index has remained
stable at a level of about 60 000 tons from 2000-2005.

In Div. 3K there was a long period of apparent stability from 1978-89 at an average annual biomass estimate of 130 000
tons (Table 7aand b). 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 rapidly and steadily until by 1999 it reached an estimate of 176 000 tons, the
highest in the time series (Table 7a and b). Then, over 1999 to 2002, the biomass index decreased almost three-fold.
From 2002 to 2005, the index has again increased, although this may be in part due to the survey continuing beyond the
scheduled completion time (Brodie, 2005). Analyses of commercial data have shown that catch rates have been highest
in early winter (e.g. Power, 2004). It is worth noting that the estimates from 1995-2005 represent actual Campelen 1800
Shrimp trawl surveys and therefore any trends are not affected by data conversions.

The fall survey biomass indices for each of Div. 3L, 3M, 3N and 30 are shown in Tables 9, 11, 13 and 15, respectively.
In 2004 and 2005, Div. 3M was not surveyed. The biomass index in Div. 3L has declined compared to relatively large
values from the late 1990s (again, note that the 2004 survey in Div. 3L was incomplete). The 2005 survey estimate is
larger than that in 2004, and is above the average over the past seven years. Survey coverage has varied from year to
year in Div. 3MNO (Tables 11, 13 and 15, respectively; see also Brodie (2005)). Nevertheless, stock estimates for these
divisions have been declining over the past number of years, but increases in Div. 3L and 30 were measured in 2005. It
is difficult to compare the survey results from these divisions in 2004 fall because of the interannual variability in both
survey timing and survey coverage. These issues discussed more fully in Healey and Dwyer (2005a). The overall
combined biomass estimate for Div. 3LNO is low in proportion to the Subarea 2 + Div. 3 total (17% for 2005), ranging
from about 12-25% (Table 20a).

Stock size estimates for the Div. 3L, 3N and 30 spring survey series are shown in Tables 17, 18 and 19, respectively.
The time series of biomass indices are highly variable for these Divisions; each index reached a minimum in 2002.
Values remained low through 2005.

Stratified Mean Number and Weight (kg) Per Tow by Division

Mean weights and numbers per tow (MWPT and MNPT, respectively) by division are presented in Tables 21a-g and
22a-g, respectively. The respective trends in mean weight per tow by division are presented in Fig. 2, along with the
corresponding values and confidence limits shown in Table 21. The mean weights per tow show similar trends to the
annual swept area biomass series for all Divisions. Estimates were highest in the late 1970’s for Div. 2G and 2H (Table
21a and 22a; Fig. 2a) then declined to the lowest value in the time series in 1991. Some improvement was observed in
more recent surveys but these are still well below values of the early period.

For Div. 2J and 3K, MWPT are shown in Table 21 and 22b, as well as Fig. 2a. The MWPT index (Table 21b; Fig. 2a)
declined from relatively high estimates of the early 1980s to reach an all time low in 1992. Over the next several years it
increased to a peak in 1999 approaching the levels recorded in the early 1980s for Div. 3K, compared to about 50% of



the early 1980s level for Div. 2J. A decline in MWPT from 1999 to 2000 was measured in both Divs. 2J and 3K. Since
then, however, has remained relatively stable in Div. 2], while further declines were observed in Div. 3K to 2002. The
Div. 3K MWPT index has increased in each of the past three years.

A comparison of mean weight per tow estimates between spring and fall surveys in Div. 3LNO during 1996-2005 (1995
for Div. 3L) is presented in Table 21c-e and Fig. 2b (mean number per tow found in Table 22 c-e). All series indicate an
overall declining trend since the late 1990s. As noted by Healey and Dwyer (2005a), the mean number/weight per tow
estimates from Div. 3LNO for fall 2004 are biased due to incomplete coverage.

Table 21 g and Fig. 2c shows a comparison of mean weight per tow in Div. 2J+3K and Div. 2J+3KL from 1995-2005
(for 2J+3KL, we re-iterate the proviso that the 2004 estimate is biased due to incomplete coverage). In general, each of
these indices increased up until 1999, subsequently decreased to 2002, and have both increased since 2002. Div. 3L
contributes little to the 2J+3KL index due to its lower proportion abundance compared to Div. 2J and 3K.

Similarly, Table 21g and 22g and Fig. 3 shows the mean weight and number per tow for Div. 2J and 3K combined for
the entire time series. Mean weight per tow trends (Table 21g and Fig. 4) are of course similar to the separate Div. 2J
and 3K series but because the area of Div. 3K is greatest, the combined index resemble trends from that Division more
closely. For mean number per tow (Table 22h and Fig. 3), there was little trend in mean number per tow up until the
early 1990s, after which, there was an increase in the index peaking with the highest level observed by 1996. The index
subsequently declined, and the 2005 value is the lowest since 1992.

Trends in Mean Biomass Per Tow by Size Category

Most of the stock biomass resides in Div. 2J and 3K combined (Tables 23a and 23b) and these divisions comprise the
longest time series of annual survey data throughout the stock area. In order to illustrate the mean biomass per tow
trends for important size categories from 1978-2005, the data were combined for Div. 2J and 3K (Fig. 4). Figure 4 shows
trends in mean biomass per tow for Greenland halibut <30 cm, between 31-69 cmand >=70 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. The value of 70 cm was chosen because it is considered to be an approximate knife-edge median
size of Greenland halibut at maturity (Ms).

The results presented in Fig. 4 indicate that the total stock (as represented by the Div. 2J+3K index) began to rebuild
after 1995 and by 1999 approached near historic highs of the early 1980’s. It declined again since then and by 2002 and
2003 was near the low level that it was during the early 1990s. Since then it is clear that any improvement in the stock
has not come from the spawning stock biomass. The relatively strong 1993-1995 cohorts can be seen in the improved
biomass trends in the <=30 cm class from 1995-1998, which translated to a substantial increase in the 30 cm-70 cm
length class in the latter half of the 1990s. This increase was not sustained, and by 2002 the 30-70 cm class had returned
to the levels of the early 1990s. It was anticipated that as the recruits from 1993-1995 year-classes added growth, the
contributions to the stock biomass should shift back to the more usual size compositions assuming normal recruitment
patterns. However, this is clearly not the case, suggesting that either the strong recruitment was overestimated,
overexploited or both before contributing growth to the stock as older, larger fish. This figure also characterizes an
unusual situation arising from the fall 2005 survey: a significant increase in the 30-70 cm class in 2005 which was not
precipitated by any evidence of recruitment in the <30 cm length-class.

During the late 1970s and early 1980s Greenland halibut greater than 70 cm contributed about 20% to the estimated
trawlable stock biomass. However, after 1982 this size category declined to the point that by 1991 virtually no
Greenland halibut in this size range contributed to the estimates of stock biomass. Since 1991, this value continues to be
at or near zero. Again, we emphasize that there has been no development in the 70+cm class resulting from the 1993-
1995 cohorts.



Age Composition

Annual stratified mean number per tow at age compositions from the Div. 2J and 3K combined time series from 1978-
2005 are presented in Table 23 and Fig. 5. Although Greenland halibut were caught as old as 19 years, very few were
ever caught older than 12 years with the age structure fairly consistent from about 1978-88 (Tables 23a and 23b). Since
then the older ages began to disappear from the survey catches entirely 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
2005 (Table 23b). For ages 1-4, the population abundance has increased considerably during the mid 1990s almost
entirely driven by recruitment to the surveys of the 1993-95 year-classes (Table 23b; Fig. 5). The mean number of fish
per tow peaked in 1996 then declined to 1993-95 levels by 1998-99. The increase in the youngest ages did not translate
into substantial increases in ages 5+, and the abundance of ages 5+ (upon which most commercial fishing takes place)
remained very low through to 2005 (Table 23). For the recruiting ages, the trend since then has been a gradual decline
but has stablilized somewhat in recent years. The 2005 survey result for the recruiting ages is cause for considerable
concern, as it has declined by over 40% from the previous year. This is coincident with a seemingly unexplained (i.e. not
driven by earlier recruitment) increase in the 2005 age 5+ result. This is discussed in additional detail in the following
sub-section. The MNPT trends are similar to the trends seen in mean biomass per tow by size category (Fig. 4).

The mean number per tow estimate from the fall surveys of Div. 2J+3KL is shown in Table 24. The 2005 mean number
per tow is the lowest value in the time series of 1996-2005 and is only 43% of the peak value in 1996. As with the mean
weight and number per set, the 2004 at-age composition of these indices for Div. 3LMNO are biased due to the missed
survey coverage.

Age compositions (mean numbers per tow) of Greenland halibut by division from actual Campelen 1800 Shrimp trawl
surveys during 1996-2005 are shown in Table 25a and 25b. The data are combined for Div. 2GH, Div. 2J+3K, Div.
3LM, and Div. 3NO as abundance at age (Fig. 6) to illustrate the dominance of Div. 2J+3K with respect to the overall
stock size and percent at age (Fig. 7) to highlight the importance of the various year-classes to stock abundance. The
1993-95 year-classes are clearly dominant throughout the area over several years. The 2000, 2001 and 2002 year-classes
appear to be about average, at least at very young ages. Subsequent year-classes appear to be poor. The age structure
from the 2005 survey is atypical and is further discussed below.

Age compositions are also shown for the Div. 3LNO combined spring series (Fig. 8). The 1995 year-class is strong, as
are the 1993 and 1994 year-classes. None of the subsequent year-classes appear as strong at similar ages.

A comparison of age distributions of the spring and fall surveys in Divisions 3LNO during 1996-2005 is shown in Figure
9. Few fish older than age 8 are caught, reflective of depth fished (Table B). The distributions are largely similar for
surveys with similar coverage: when fall survey coverage included depths to 1500 m (e.g. 2002), the data are dominated
proportionately by older fish than the shallower spring surveys (Fig. 9). In surveys covering only the shallow depths
(e.g. 2004), the age compositions are similar to that from the spring survey and there are few older fish present.

Fall 2005 results in Divs. 2J+3K

The majority of this resource is found in Divs. 2J3K, and some unusual trends in the 2005 survey warrant additional
discussion. Recent values of MNPT and MWPT from this area (Figure 3) exhibit peculiar dynamics. Over the past three
years, the MNPT has declined, and considerably so from 2004 to 2005. Yet, over the same time period, the MWPT has
increased. Note that in 2004 and 2005, this increase is primarily due to increased MWPT in Div. 3K (see Table 21b).

Different survey trends in MNPT and MWPT are not at all uncommon. For example, consider the abundant 1993-1995
cohorts. The effect of these year-classes is apparent in the MNPT series before such changes are evident in the MWPT
results. Conversely, under a recruitment failure, the MNPT index would indicate reductions in advance of MWPT
declines. However, the fall 2005 results are somewhat more unusual, in that the length structure (and subsequently, age
structure) is unlike anything observed in the Div. 2J+3K Campelen time series. We have alluded to this fact when
discussing the biomass-at-length, MNPT-at-age and percent at age within Div. 2J+3K. In 2005, ages 6-8 appear
relatively strong (Table 23b) despite not being characterized as such in any previous survey. This is demonstrated by the
increase in the average 2005 biomass for the 30-70 cm length class in Figure 4, the increase in the 5+ MNPT for 2005 in
Fig. 5, in the abundance at age presented in Fig. 6 (Div. 2J+3K 2005 panel), and most notably, in the 2005 percentage at
age for Div. 2J+3K displayed in Fig. 7. In fact, the 2005 age 6 MNPT result is only slightly below the age 6 values for



the 1993-1995 cohorts, the 2005 age 7 is the largest age 7 MNPT for the Campelen time series, and at age 8, the 2005
value is the third largest in the Campelen time series.

Furthermore, there are relatively few fish at the youngest ages. Each of the age 1-3 MNPT values for 2005 are the
smallest in the Campelen time series. This further skews the size composition of the 2005 survey catch (or age
distribution), leading to an apparent paradox in the MNPT and MWPT. For both the EU survey in Div. 3M and the EU-
Spain Div. 3NO survey, the age 1 value for 2005 is the lowest MNPT value in each time-series. In the 2005 Canadian
spring survey, the age 2 MNPT value is the lowest in the series. If the survey observations of low abundance at the
youngest age groups translates into poor recruitment into the exploitable and spawning stock biomass, then this stock
will be at risk of collapse. The survey results for Div. 3L and in Div. 3NO (Fig. 7) have similar age distributions.
However, within Div. 3LNO, these patterns have been observed in previous years, and are not a substantial abberation as
in the case of the Div. 2J+3K results. In Div. 3NO for instance, the changing age structure is reflecting the variations in
annual depth coverage.

We consider several factors which could account for the unexpected size distribution of the 2005 survey catches in Div.
2J+3K. Extended survey timing is one potential explanation: approximately half of the survey sets in the 2005 fall survey
within Div. 3K were completed in January 2006. Yet, although this survey extensions add uncertainty to the survey
results, the portion of Div. 3K covered in January 2006 has also been surveyed late in other years. For example, almost
100% of the survey sets in Div. 3K from the 2002 fall survey were sampled in January of 2003.

Another possible explanation is a sudden distribution shift. Examining the distribution of weight per set (Fig. 1) would
indicate any shifting distribution of the 6-8 year olds, simply because these would be larger fish and contribute
significantly to the biomass for each set. For ease of comparison, we present the biomass and abundance of Greenland
Halibut within Div. 2J and 3K for 2004 and 2005 overlaid on a common plot (Fig. 11). This confirms that biomass
distribution is quite similar, although with increased catches along the slope edge; as noted previously. Also, differences
in the distribution of abundance within Div. 2J+3K are inconsequential. This figure also demonstrates that the 2005
survey results are not an artifact of having one or two tows with exceptionally large catches.

Age determination of Greenland Halibut is difficult, and is the topic of current study (Treble, 2005; Treble and Dwyer,
2006; Gregg et al., in press) . However, the increased abundance of age groups 6-8 in 2005 is not a product of age mis-
specification. We have previously discussed the MNPT/MWPT peculiarities, which are computed directly from the set
by set results, without use of any age determinations. In addition, we have previously noted that the sudden increase in
the abundance of the 30-70 cm length-class within Div. 2J and 3K in 2005 was not preceeded by increased abundance of
recruiting length classes in previous years.

Mean Length and Weight at Age

Both mean length and weight at age over time are shown in Fig. 10. Weight at age was calculated by applying the
length/weight relationship for each year to the average length. Length at age seems stable over time, but weight at age
appears to be declining slightly for older ages.

Conclusions

The results from most Canadian surveys indicate that stock abundance has been declining since 1996, with a
significant drop between 2001 and 2002. Survey estimates of biomass decreased from 1999 to 2002, with some
improvement since then. Stock size estimates from 2005 are somewhat variable among Divisions and surveys
although they remained relatively low. The strong year-classes of 1993-95 appear to be depleted and are not
expected to contribute to the spawning stock size in the future. Results indicate that year-classes of the late 1990s
are generally low. The most recent year-classes are at or below average levels, well below the strengths of the 1993-
1995 year-classes at similar ages. However, it is important to note that by the time year-classes reach age 5 and are
recruited to the fishery, their apparent strength at earlier ages has greatly diminished. Although stock biomass has
increased in recent years, concerns are expressed about unusual age structure and poor prospects for stock rebuilding
in the future.



Acknowledgements

Gus Cossitt (DFO, St. John's, NL) provided much technical assistance with spatial plotting, and prepared Fig. A and
Fig. 11. We acknowledge insightful discussions with Ray Bowering regarding the 2005 survey results.

References

Brodie, W.B. 2005. A description of the fall multispecies surveys in SA2 + Divisions 3KLMNO from 1995-2004.
NAFO SCR Doc. 05/08, Ser. No. N5083.

Bowering, W.R., W.B.Brodie, M.J.Morgan, D.Power, and D.Orr. 1996. The status of the Greenland halibut resource
in the management area of NAFO Subarea 2 and Divisions 3KLMNO. NAFO SCR Doc. 96/73, Ser. No.
N2748.

Bowering. W.R. 2002. Greenland halibut (Reinhardtius hippoglossoides) in NAFO Subarea 2 and Divisions
3KLMNO: Stock Trends based on Canadian Research Vessel Survey Results during 1978-2002. NAFO SCR
Doc. 02/24, Ser. No. N4630, 40p.

Bowering. W.R. 2001. Population Trends in the Greenland halibut (Reinhardtius hippoglossoides) Resource in
NAFO Subarea 2 and Divisions 3KLMNO from Canadian Research Vessel Surveys during 1978-2000. NAFO
SCR Doc. 01/39, Ser. No. N4417, 43p.

Bowering, W.R. 2000. Trends in Distribution, Biomass and Abundance of Greenland halibut (Reinhardtius
hippoglossoides) in NAFO Subarea 2 and Divisions 3KLMNO from Canadian Research Vessel Surveys during
1978-99. NAFO SCR Doc. 00/12, Ser. No. N4234, 42p.

Dwyer, K. S., and B. P. Healey. 2005. Greenland Halibut (Reinhardtius hippoglossoides) in NAFO Subarea 2 and
Divisions 3KLMNO: Stock Trends Based on Annual Canadian Research Vessel Survey Results During 1978-
2004. NAFO SCR Doc. 05/64, Ser. No. N5150 .

Gregg, J., D. Anderl and D. Kimura. (in press). Improving the precision of otolith-based age estimates for Greenland
turbot, Reinhardtius hippoglossoides, found in Alaskan waters. Fisheries Bulletin.

Healey, B.P. and K.S. Dwyer. 2005a. A Simple Examination of Canadian Autumn Survey Trends in NAFO
Divisions 3LNO for Greenland Halibut and American Plaice: The Impact of Incomplete Coverage of this
Survey in 2004. NAFO SCR Doc. 05/34. Ser. No. N5117.

Healey, B.P. and K.S. Dwyer. 2005b Greenland Halibut (Reinhardtius hippoglossoides) in Subarea 2 and Divisions
3KLMNO: Trends in recruitment based upon research vessel survey data . NAFO SCR Doc. 05/65, Ser. No.
N5151.

Healey, B.P., and J.-C. Mahé 2005. Greenland halibut in Subarea 2 + Divisions 3KLMNO: an analytical assessment
based upon XSA & ADAPT. NAFO SCR Doc. 05/63, Ser. No. N5149.

Power, D. Standardized Catch Rate Indices for Greenland Halibut in SA2+3KLMNO. NAFO SCR Doc. 04/37, Ser.
No. N4988.

Treble, M.A., S.E. Campana, R.J. Wastle, C.M. Jones and J. Boje 2005. An assessment of age determination
methods, with age validation of Greenland halibut from the Northwest Atlantic. NAFO SCR Doc. 05/43. Ser.
No.N5125.

Treble, M.A. and K.S. Dwyer. 2006. Report of the Greenland halibut (Reinhardtius hippoglossoides) age
determination workshop. NAFO SCR Doc. 06/49 Ser. No. N5276.



Warren, W.G. 1996. Report on the Comparative Fishing Trial between the Gadus Atlantica and Teleost. NAFO SCR
Doc. 96/28, Ser. No. N2701.

Warren, W., W. Brodie, D. Stansbury, S. Walsh, J. Morgan and D. Orr. 1997. Analysis of the 1996 Comparative
Fishing Trial between the Alfred Needler with the Engel 145" Trawl and the Wilfred Templeman with the

Campelen 1800 Trawl. NAFO SCR Doc. 97/68, Ser. No. N2902.

Table A. Summary of successful sets in fall surveys in SA 2+3 in 1996 - 2005. Depth range is given in meters, numbers of sets appear in parentheses.

Year Division Ship Year Division Ship
Teleost W.Templeman A.Needler Total Teleost W.Templeman A.Needler Total
1996 2G 127 - 1436 (47) 47 2001 2G Not surveyed in 2001
2H 122 - 1415 (77) 77 2H 999-1466(8) 117-655(49) 57
2J 126 - 1410 (117) 117 2] 120-1389(49) 105-574(71) 120
3K 111 - 1368 (115) 126 - 472 (60) 175 3K 146-1479(106)  128-439(55) 170-252(4) 165
3L 805-1433(31) 51-671(180) 211 3L 146-1457(34) 38-702(169) 187-203(2) 205
3M 784-1400 (18) 127 - 707 (68) 86 3M 763-1407(26) 26
3N 390- 1147 (13) 37 - 309 (54) 67 3N 739-1410(24) 45-660(70) 94
30 68 - 690 (24) 65-139(19) 63 -304 (15) 58 30 803-1391(22) 67-703(75) 97
1996 survey of Div 3M covered all strata 838 764
1997 2G 201-1209 (69) 69 2002 2G Not surveyed in 2002
2H 220-1382 (71) 71 2H Not surveyed in 2002
2J 123-1488 (117) 117 2) 102-1372 (98)  136-572 (19) 117
3K 143-1431(155) 117-421 (20) 175 3K 156-1395 (64) 121-481 (111) 175
3L 161-1436 (71)  35-714(134) 205 3L 763-1431 (30)  35-670 (176) 206
3M 799-1379 (26) 26 3M 818-1403 (26) 26
3N 41-769 (74) 74 3N 811-1429 (24)  44-675(70) 94
30 62-611 (73) /3 30 775-1504 (24) 65-696 (75) 99
810 2002 fall survey extended into January 2003 (128 sets) 717
1998 2G 143-1488 (34) 34 2003 2G Not surveyed in 2003
2H 98-1473 (83) 83 2H Not surveyed in 2003
2J 126-1398 (118) 118 2J) 123-1404 (116) 116
3K 122-1415(154) 121-346 (17) 171 3K 151-1474 (118)  115-489 (50) 168
3L 691-1437 (32)  34-675(172) 204 3L 753-1446 (30)  32-702 (175) 205
3M 768-1436 (26) 26 3M 795-1455 (26) 26
3N 834-1447 (12)  37-1079(78) 90 3N 43-727 (70) 70
30 82-1076 (87) 87 30 63-650 (75) 75
813 2003 fall survey extended into January 2004 (210 sets) 660
2003 excludes 8 sets done in Div. 30> 731 m
1999 2G 142-1415(69) 69 2004 2G Not surveyed in 2004
2H 104-1454(81) 81 2H 109-1415 (87) 87
2J 109-1375(115) 115 2)  127-1365 (115) 115
3K 146-1477(154) 154 3K 112-1412 (135)  212-549 (16) 151
3L 1366(1) 63-1407 (169) 170 3L 151-522 (4) 44-653 (143) 147
3M 853-1403(12) 12 3M Not surveyed in 2004
3N 39-664(68) 68 3N 40-659 (69) 69
30 58-692(75) 75 30 63-634 (76) 76
744 2004 fall survey extended into February 2005 (36 sets) 645]
2000 2G Not surveyed in 2000 0 2005 2G Not surveyed in 2005
2H Not surveyed in 2000 0 2H Not surveyed in 2005
2J 127-1400 (117) 117 2J) 118-1427 (108)  172-416 (9) 117
3K 113-1379 (159) 159 3K 150-1334 (26) 136-669 (141) 167
3L 152-1430 (74) 42-447 (102) 176 3L 803-1351 (7) 50-706 (120) 121-667 (57) 184
3M 764-1401 (26) 26 3M Not surveyed in 2005
3N 747-1419 (24) 46-642 (70) 94 3N 776-1445 (17) 42-633 (69) 86
30 752-1424 (24) 62-654 (76) 100 30  754-1410 (24) 69-649 (75) 99
672 653
2005 fall survey extended into January 2006 (86 sets)
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Table B. Summary of successful sets in spring surveys in SA 2+3in 1996 - 2005. Depth rang¢
given in metres, numbers of sets appear in parentheses.

Year Division Ship Year Division Ship
W.Templeman Total W.Templeman Total
1996 3L 91-731(188) 188 2001 3L 55-731(154) 154
3N 55-731(82) 82 3N 55-731(79) 79
30 91-731(86) 86 30 55-731(79) 79
356 312
1997 3L 91-731(158) 158 2002 3L 55-731(146) 146
3N 55-731(71) 71 3N 55-731(79) 79
30 91-731(81) 81 30 91-731(79) 79
310 304
1998 3L 55-731(163) 163 2003 3L 55-731 (156) 156
3N 55-731(88) 88 3N 55-731 (79) 79
30 91-731(93) 93 30 55-731 (79) 79
344 314
1999 3L 55-731(177) 177 2004 3L 55-731 (151) 151
3N 55-731(82) 82 3N 55-731 (79) 79
30 91-731(86) 86 30 91-731(79) 79
345 309
2000 3L 91-731(134) 134 2005 3L 55-731 (133) 133
3N 55-731(81) 81 3N 55-731 (78) 78
30 91-731(83) 83 30  91-731(79) 79
298 290
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Table D. Number of age samples available per division combinations used to develop spring age-length keys.
Age-length keys for Div. 3LNO combined were applied to the respective individual divisions.

Div. 3LNO
Year 3L 3N 30 Total
1996 724 377 475 1576
1997 637 369 375 1381
1998 668 306 334 1308
1999 413 334 172 919
2000 358 230 75 663
2001 730 328 126 1184
2002 320 140 49 509
2003 321 180 65 566
2004 322 141 70 533
2005 316 83 118 517

Table E. Length-weight relationships for Greenland halibut, for Division 2J3K, 1990-2005. W = round
weight (kg) and L = total length (cm). From 1978-1989, the 1990 annual L/W equations

were applied.

Year Sex Length-Weight Equations N r?

1990 All W =5.765* 107 3118 1067 0.978
1991 All W =1.088* 107° L 29 1073 0.985
1992 All W =9.204 * 107 L 2°97° 933 0.979
1993 All W =6.359 * 1078 L 3977 975 0.987
1994 All W =1.238*107° | 28% 1088 0.981
1995 All W = 8.677 *10° L 2% 1068 0.983
1996 All W = 3.968 *10°° | 3193 1421 0.989
1997 All W = 5.390 *10°° L 31t 1755 0.989
1998 All W = 5518 *10° | 3105 1796 0.988
1999 All W = 5.004 *107°° L 3130 1535 0.990
2000 All W = 4.260 *10° L 317 1283 0.988
2001 All W = 5.062 *10° L 317 1714 0.983
2002 All W = 5.545 *10° L 3104 1916 0.990
2003 All W = 5.485 *10° L 310° 1351 0.989
2004 All W = 5526 *10° L 31! 1374 0.991
2005 All W = 4.609 *10° | 313 1601 0.989
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Table 1 Biomass estimates (tons) by depth stratum of Greenland halibut from various Canadian surveys in Division 2G during the period

1978-99 (No survey since then). Estimates are expressed in Campelen units or Campelen equivalents.

DepthRange (m) V1 Area V4 Area Stratum 1978 1979 1981 1987 1988 1991 1996 1997 1998 1999
<=200 2773 2773 909 7475 1547 2139 47 142 271 117
2339 2339 910 11062 1788 1890 45 23 11 128
1804 1804 925 10644 3064 2508 . . . 15 . 92
201 - 300 1213 1213 901 7714 7673 7143 2228 2823 623 517 853 1526
585 585 908 607 1960 393 396 139 86 606 587 451 300
692 692 911 599 879 585 456 29 110 241 975 525 209
756 756 924 765 1197 1596 556 198 225 815 384
433 433 926 . 592 426 443 . 301
301 - 400 120 120 902 287 41 312 253 67 106
73 73 912 . . 112 2 . 227 87 64
186 186 923 5650 1357 97 317 200 195 77
832 832 927 . . 2694 864 6729 1623 3342
401 - 500 80 80 903 832 526 120 123 30 112 123 95
62 62 913 . . 181 170 34 37 19
186 186 922 5085 1591 . . . 273 195
783 783 928 . . 4257 1061 6949 2957 1134
501 - 750 153 153 904 4025 1816 770 410 233 249 198
113 113 914 . 377 891 88 211 63
142 142 921 9314 . 209 260 . 470 127
1261 1261 929 18966 26440 6809 5045 5891 2706 . .
751 -1000 164 164 905 3038 688 481
96 96 915 . 1835
172 172 920 4428 3283 . . .
1001 -1250 229 229 906 40 538 776 699 795
146 146 916 181 . 1092
316 316 919 579 1883 .
1251 -1500 360 360 907 773
165 165 917
515 515 918 . . . . . . . . . .
Total Biomass (t) 49600 51244 47985 24016 22419 941 22275 15503 4511 10525
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Table 2 Abundance estimates (000s) by depth stratum of Greenland halibut from various Canadian surveys in Division 2G during the period
1978-99 (No survey since then). Estimates are expressed in Campelen units or Campelen equivalents.

Depth Range (m) V1 Area V4 Area Stratum 1978 1979 1981 1987 1988 1991 1996 1997 1998 1999
<=200 2773 2773 909 60505 13478 5054 . . 496 6379 . 8774 1730
2339 2339 910 34669 9371 4223 . . 2413 804 . 572 2181
1804 1804 925 17917 6080 4632 . . . 358 . . 1551
201 - 300 1213 1213 901 56325 25196 50893 42883 15018 5435 14165 6213 . 13349
585 585 908 724 30794 241 20376 1288 1100 9013 5195 3380 3139
692 692 911 1690 2546 3395 20593 190 238 4760 12202 6886 2031
756 756 924 624 1040 2444 9308 3682 . 4312 6397 . 6898
433 433 926 . . . . 1866 . 1387 1430 . 1162
301 - 400 120 120 902 . . . 435 66 . 2330 998 206 388
73 73 912 . . . 110 10 . . 899 241 176
186 186 923 2699 . 793 90 563 . 870 915 . 409
832 832 927 . . . 3411 7554 . 15176 5778 . 9557
401 - 500 80 80 903 . 820 259 138 171 99 . 619 314 286
62 62 913 . . . 230 158 . . 171 132 a7
186 186 922 2162 . 806 . . . . 819 . 422
783 783 928 . . . 2693 969 . 14756 7827 . 2908
501 - 750 153 153 904 . 2498 663 659 442 . . 968 579 582
113 113 914 . . . 326 847 . . 315 567 241
142 142 921 . 5792 . 166 244 . . 1391 . 498
1261 1261 929 . 7849 11391 4718 3556 . 23379 7056 . .
751 -1000 164 164 905 . . . . 2267 . . . lo27 699
96 96 915 . . . . 1373
172 172 920 . . . 2904 3005 . . . . .
1001 -1250 229 229 906 . . . 63 252 . . 973 630 740
146 146 916 . . . . 40 . . . 1306
316 316 919 . . . . 283 . . 2360 . .
1251 -1500 360 360 907 . . . . . . . . . 371
165 165 917
515 515 918 . . . . . . . . . .
Abundance (000s) 177315 105464 84795 109103 43844 9781 97689 62525 24612 49365




15

228y 2897¢ 0C/0c 8868c BcO8t  <c000C Ov6y  V6OTv  66G6E  Ge8/v  Oc00ST 00£9S {7 SSeworg 1oL
997 ; Z9€T  1eil Gis 928 . . . . ; 796 e e

285 0.TT L€8 29 1€ Ly 8¢6 16T 161

z62 119 : G6T 68€ 1€6 v6 v6 00ST- TSZT
zett : 852T  TvS 606T  €20T 8vzz €yl €96 59z g9z

L6t 269 : €09 ze8 169 82 666 0€T 0T

0ze €8T : €88 98t : 0T8T S8 9¢6 8/ 8. 0S2T- T00T
€66 : ZS8T  6ITT 226 88 28T ebeT 296 A e

985 v¥9 Z6v 859 892 09€ 0ov 0v6 16 16

165 eTL 61 8Lt : 8% 157 Ge6 96 96 000T- TSZ
vy TZET G2 0.2 YA a8z 088 999 888T  00E9 196 112 112

zL€8 zesy GGzZ  666€ 0Ll 2002 9029 9929 €S LLYOT L¥6 122 122

9089T 6756 T€29 €18,  SYOL  089Y GOTTT T828T €90€T +TOLS  8STIE 9v6 12 12.

e 999 95¢e 8.1 105 18 €TL 6.€ : : : 106 68 68

67T : 2l 99T 16T €0€ 20T 0S5 6105 ve6 8/ 8. 0S. - 10§
122 z€e 8T Gle zee 16 Y4 61T 905 695 191% 096 10T 10T

TG6T 29vT 6¥vz  96€T  T.GZ  629T  G98 269T  666T €522  8.¥8  L20C 156 vee vee

: rARRY : vEOOT  S09E  vEZE - : : : : : 86 9z oz

861t 026 Z68Z OTET  6T0Z 20€T  S92T  G60S  €8SZ 899  +9T¥I S¥6 T9v 9%

0zt 18T G8 vOT GeT 19 9 % 19 200T  29ST Zv6 g G5

g : 8 v0T 01E S0T /T Gz : : : €66 0 05 00 - TO¥
Gve erg G/T 99 789 16T 8 2l 862 86 1181 656 8.1 8.1

89GT z z w0z z 110 96G¢  lzel  lg€ TIT 18T /8 169T  Svev 256 LT LT

€592 > & €8 o : 6€8 agee : : : : 676 902 902

Gz8T € £ - S Goze 9/z¢  8I6S 00§ we 666 19/ o8  0ZvS Ll 6 098 098

00T 3 o S sot 16 99T TET Ge 6 8z : : : z€6 g 55 00% - TOE
219 = S 2oz =z 0.2 16€ 8.1 €0T €5z €9 85T 18V 856 62 62

29 ras 1.2 €9€e €9€ SIYT I 18€ eve 1€ 290T  0€9 656 68€ 68¢

€Ly vze 85z 65 659 6LT IPET  0ES GITT  +862  OF6 1G2TT €56 162 162

G907 g9t 112 : 0vT €8¢ . : : : : : 056 192 192

Zsp : vez Zvy AR 8e€ 6T 929 zve T/€T 8T zz8 €v6 vse vse

112 0ST T 12 08T 002 10T v6 EITT 89 095 166 9.2 9,2 00€ - 102
16T 2 e 62 . ST 98 8. v vieT €69 €81 1S6  TLET  TLET

009 LT 8y 20T A 1S 1St GET 295 zee 020T 966  TSOT  TSOT

T9¢ o L2t ve 16 9 8re €0T 6oz 08 €85 56 1.6 1.6

86/ T 89T 16 ZsT eve 96 0 101 €92 gIE 086  820T  820T 00z=>
Y002 €002 200Z TO0Z 000z 666T 8661 /66T 9667 T66T  886T /86T  T86T 66T 86T |wmens eaiy yA Baly TA (W) sbuey yideq

‘sjuajeAinba usjadwe) Jo spun usjedwe) ul passaldxa are sarewns3 (500 10 £00Z ‘2002 ‘0002 Ul AaAIns ON) 7002-8.6T
pouad ay) Bulinp Hz uoISIAIg Ul SABAINS UeIpBURD SNOLEA WOl Ingifey puejuaalo) Jo wniells yidap Ag (Suol) sarewnss ssewolg € a|qel




16

¥¢608¢ SS8E0C OTvOrT 6¥989T 6906E€C 9¢0/T¢ ¢6ECy E€9TELE V6TZCE TO09E6  99r99€ <206¢EC (S000) ®duepunqy
eve ’ Tv6 98TT G99 8¢cv ’ ' ’ ' ' ’ 796 Ve [4%4

414 LEET 6v. GG€E 88 €9¢ 8€6 Tet T6T

19¢ 909 ’ 611 Tov ' LE6 6 6 00ST- TSCT
440" 8G¢T G€9 860¢ L9117 9/¢T 8¢9 €96 G9¢ G9¢

V1S 181 ' 615 [472 90¢ ST¢ 6E6 0cT 0eT

9G¢ €181 ’ 6€6 4% ’ Vel L6 9€6 8L 8L 0S¢T- T00T
¢8¢tl ¥9¢¢ 86GT L9€C 8YST GOST 118 96 eve (444

.28 Tv6 T90T VeET Ly vie 12914 ov6 L6 16

€86 1811 18¢T 19/ ' 8.1 06€ GE6 96 96 000T- TS.
S60T G189 9¢L 517 6€8 €99 08TT 169 119 T9¢E T96 TT¢C T1¢

€TE0C 6¢¢6T Lvv8 6LEST CC9ET ¢6V0T 0/8.¢ 1S6vT v.SS €G0€EE L6 Lec lLcc

G9879  TEE6E 6G¥9¢ ¢8TCE ¢90S€ ¥190€ SvPE8  G6/8TT 89/..T 82ZLLTT 0TTcE 9v6 TcL TcL

G.0T £00¢ 9607 jic) 4 T8TT 69¢ €¥9 1144 ’ ' ’ 6 68 68

vic ’ 147 695 68 €81 17T 8¢9 ovST V€6 8. 8. 0S. - T0S
L6S 8VET STS 8811 €4¢T 90¢ 0TT ¢st 65 66T 695¢ 096 10T 10T

908, 79€9 800¢T €€0L ¢0¢0¢c SOTTT 8T.E T66TT 69SS c0.LE 90S.¢ ¢T.9 TS6 vee vee

' 8G6.¢ ’ 0T89S 00T€C 9¢8SC ' ’ ' ' ’ 86 ove ave

VEYTZ G269S (A% VA 41 41 G696T TSO0T L189 €869S9 8¥€Z¢ LT96T 6€.9€ 140) 197 T9v

9G€ 209 69¢ ey G88 0S¢ S6 ¥9 €0t 19¢€ 018 6 SS SS9

8€T ’ 6G¢ viv €46¢c 868 S9 514 ’ ' ' €€6 0S8 (0] 00S - 1oV
TOET 6€9G €19 ¥0cce €8LE IvTT ¢0Ss 6ELT LS 451 0€LT 656 8.1 8.1

STGCT 86011 z 80L.T 8E6¥T 80.L9 7109 (4414 ¢009¥  ¢S€8 GGGE 6TSLT 256 LLT LLT

S.TEC  9V8Y » ’ ' T6EL VASI{TANN ' ’ ' ' 676 90¢ 90¢

¢LEIT g T66¥¢ TSTOT 8TIES 9999 ¥156¢ 0506 8C9€T Wv.S 69€5¢  TSTIET 1448 098 098

114 ,qAAo 889 708 ETET vive 8¢€¢ [44)» 6v ' ' ’ [439) SS9 1] 00¥ - TOE
1188 9009 68 GGTE Se8 ¢00¢ 9865 908. YT1SS 19 6668 856 v6c v6¢

0561 eovT 9891 LGET 810G 0§66 T6ET 6G.L 8Lv. 8.1 €vose TeECT GS6 68¢€ 68¢

ey 600€ TesT ¢96¢ l¢/leT  TOET SYE9 €T9.T €¢lv. OIVET 0Tty 929007 €56 T6¢ T6¢

G¥99€  ¥¥8¢ L9117 ' 9586 280¢ ’ ' ’ ' ' ’ 056 T9¢ T9¢

velel c¢6ee LLIT LE€¢C G€Cs 9€S 6566 €S8 TR 6EET ¥G9¢ V6 vSe vSe

G¢Se LLTT 6¢0T €89 Tve9 (241" €6ve 68€€ LE6 9Sy €TTE TE6 9/¢ 9/¢ 00€ - T0¢C
[40) 24 T.S 06ST 6T¢ ’ 999 8T0¢ TECSC  T9E9 70€6 GZclT  PSTISE LS6 TLET TLET

0€06 €1L T¢T1 Syl €cL LGTT ¥T08T T.Z.0T SELV S6/9T 88681 956 1501 TS0T

¢0Ly 1474 80¢Y 19¢ G861 LETC 7896 T9€CT 9v8 8¢S6T 00€TT 125 1.6 T.6

€89€T /¥ ¢l9 89¢ V.ES 00€E 9961 80.€E T18¢ 661 €T18. 0€6 8¢0T 8¢0T 00¢=>
¥00¢ T00C 000¢ 6661 8661 1661 9661 1661 8861 /86T 1861 6/6T 8161 wness ealy yA ealy TA (W) abuey ydag

‘sjuafeAinba uajadwe) 1o s)un usjadwe) ul passaldxa are sarewlsy (5002 10 €002 ‘2002 ‘0002 Ul A8AINS ON) +002-8.6T
pouad ay Buunp Hz uoISIAg Ul SABAINS uelpRURD SNOLIBA WO Ingley puejuaals jo wnlens yidap Aq (S000) salewnsa aosuepunqy v s|jge.l




17

T¢I8T 8960¢ SGTc09 €Ev19  LTI66V <¢Ccv69 9TLTOT /[¢698 80ccTT €610TT €/8¢vT TIELO0T L¥/cOT €€S66  ¥SC6¢CT (1) ssewoig [e101
- - - - - - - - - - - - - - - Tt 752 08T
66 9¢c T0C 08T
Tce 0ge 98¢ 00ST- TGCT
0.8 (454 8¢c 9€¢
144 S6T LLT
T.ST 0ce €0¢e vee 06¢T- T00T
€69 T0ST 06ET ’ 4 66TT [7A 74 €Tt 8TL 18¢T 9v6 o9 ’ ' ’ 9€¢ €61 cct
0oeL V.S T€TC ’ §S.6¢ 6L 08S clLee 8t LTTT S08T ’ T9¢E ' ve9C TEC 98T ¢s8l
€4¢ €6¢ GT0C 16 v0TT (A1) 18T9 7991 ' 0cte ’ S00T ' ' ’ 6T¢C €8¢ €Te 000T- TSL
. . . . . . . . . . . . . . . 652 0zt .
LV9T €06 89¢T €90T €L¢T 69€T 98€¢ 99/ 629 [4ci24 69. €¢8T 9T0Y ' vete (014 S8T L€C
T6T 2144 i€ 68 T99T ¥SST 2819 Lv8 19TT 8EVT Z8TT Ge8e L2901 croe 0S¢e vae 8¢c 0l¢
VLT 9601 1102 658 €15¢ 80¢€¢ T6T€ TovT ' S69T L9/T 88€9 €¢es ' eoviT 8T¢ 413 ocy
Teee 85971 8875 LE6C €567 168T¢ c¢vcee T0cCL 6097 E€TTE €¢r6 6,56 0¢S. 08GST  8EETT [4%4 LSS 799 0S/. - T0S
. . . . . . . . . . . . . . . ovz ceT .
609 T99 6./8 TcL9 68L¢ 1414 LySL 69¢E veee 0¥80T  G9¢v 000¢ €269 9001 1S 1or4 viv ocy
LEGT TOTT (454 144174 414 890¢ ¢S9T c16¢e §99G¢ 89/¢ ¢e8¢e 950€ G€6S 98T¢ 8199 Lee 869 989
7 cL v.S 90¢€ VETT [4%)4 S90¢ 8GE€T €681 90TT ¢a9T GE9T €29¢ 80¢T TT.T g€ac 86T 08T
00T 9T ¢10T 181 6vET Geel 685¢ 08ve ’ S6ST 7691 61T 19/€ Sy8T YAWAY L1¢ e 89¢
9/¢c Sv0€ 89S 8960c /<29 99%9 0€68 8¢L 05/8 9106 6€LTT G616 ’ 9/v¢T  vvSie 144 88¢ 4513 00§ - TOV
€8/, SvS f4°1 €ee 80¢ T.E G86 Teot 189 1A 19¢T LT0C vort 454" 74 6¢¢ 9€S 199
=1 0L G98 L0V Lv8T 90ST 8¢t 0§81 96¢ GE8S 1881 1e¢S¢ 62.E evee 790€ (444 oSy 144
291 991 Lyy A 14 0.1 L6TC 09vT €Tce 88/9 8GcYy 9Sv L TSS¢ 6969 .59 434214 9T¢ 09¢ ¥8€
c¢se [449) 1509 9T0T 6¥0€ 66T 00€e vevs 16T 9T¢ey Te8T 94¢T veLe 9e/LT ¢sTe TT¢ TG¢ oge
900¢ ¢lSe 0998 SvC6 ov9e L6EY 6¢¢8 G88.T €V06T  GCIS €9GGT  ¥0EO0T  ¢vS9 661 S0L 80¢ 885 5144
189 veve 80T¢ CELY 0T¢ 989T €709 [00) 47 06€CT  L/0TT  ¢0S€ Ge6e 96¢T 8811 T1EC €0¢ L8V 08y 00v - TOE
wt 9¢e 98¢ €68 9¢evT 14514 (449 evit 898V §99¢ 90€S c6ve 9T6€ LSEY 6002 vee 0€s 809
ey SLy LTST 7€0T oee 688 C¢6ET 61TT GT9¢ LT18T €V9T 68¢T 1LS0€ 90vT 8¢S 8¢¢ 96T¢ 8¢rT
698 0S. Svrl 968 S9¢T 0ce6l 960¢ 6¢8¢ 8245 1967 0SES cr8l L0ve 811 Lyee ST¢ C0ET 0/c1
Sev 9T €88 298 865¢ €¢6T 86€T 687, 1eS. 2985 L1126 8¢69 06T €68¢ 565 1474 TveET TLTT
To€E 8 609 14514 VTl 8T6T ¥S.€ 12v9 L¥SE €987 0859 0209 TOLY Te6T 989¢ €Te €897 GelT
€LE 99¢ 806 59 98L 18¢ v.E 999 89¢¢ 769¢€ Sv8T 675 096 8L 956 0T¢ GE0T viL
114 V.S 88V T €00¢ 1667 T6vT 86€¢ 2909 €819 1,688 C¢996T  LVS8 00TST 0€8ST  1I8WY 60¢ 089 809T
6. 791 ove [4 ’ 198 21474 €99 19TV LOET ST6T 8./1 €191 LEVT 00T (404 T29 ovy 00€ - T0C
’ ' ' ' ' ’ ' ' ' ’ ’ ' ' ' ’ 8€¢ 8., '
LEC €EL
0 0 0 vT 859 €6 2se 129 9¢ST T¢6T T09¢ LITY €9T¢ 10l¢ 8€99 L0C ¥9¢e ovee
72 66 GEE L1¢ 06S 0S¢ 66€ET 141 0Lee Lv9¢ €0.S 1696 STIEe 6.¢c ¥8€E 90¢ 0481 ¢8S¢
o1 0T 18 9ct 89T €17 €8¢ 20§ Test 8v.c 8/8v7 T6S¢ L00T G8€C €41 S0¢ V65T €8T
0 e €01 1.1 1%4 [474 90¢ 16 €16 ves 02917 6EV 98y T6 1S¢ T0C €€9 LevT 00¢ - TOT
2661 T66T 0661 6861 8861 L86T 9861 G861 861 €86T 86T 1861 0861 6.61 8L61 wnens  ealv A BAIV TA (w) abuey ydeq

"Z66T-8/6T WOIJ [Z UOISIAIQ Ul SABAINS |8} urIpRUR)D WOl (£6-8/6T WO Siun ugpdwe) 01 pauaAu0d) wnrens Ag (suol) ssewolg eg ajgel




18

8019 GE€I6S 69/6G 16S€S [/JS9 8S8vS I¥1.8 T1T¢9 G60¢8 <¢L/¥9 T6SSE 98./¢  088S¢ (1) sseword feloL
€ec S61 8Ev 8¢6 8 8¢9 81y s 969 688 ) ’ ’ €ec LE¢C 08T

L1¢ L1¢ 96/ eve 89¢€ (0014 929 €IeT L0V Ll2 ’ ’ ’ 9¢e ToC 08T

6v¢ 991 el 759 89¢ Tov 199 269 el €T ’ ’ ’ Tce oce 98¢ 00ST- TSCT
¢0S 147 9§ 929 Tl €90T /8.1 129 GE6 LTL ’ ’ ’ [44 8¢¢ 9€¢

8y it T.T <9 61¢T SLT 8LYy SS9 €69 GE8 ’ ’ ’ fer44 S61 LLT

1.8 9TTT 08v1 6v. 98. 899 ' 9611 €0S 96¢T ’ ’ ' 0ce €0¢€ vee 0G¢T- T00T
897 1443 €es 188 LE6 265 L0TT Gl 8¢ 869 2001 0ee 988 9¢g¢ €67 cct

19 0cL (4314 €09T 0c8¢ 8¢8¢ il GE9T 159 €101 9.€ 09 €19 T€C 981 28T

V.LE 9GTT 8¢l 129 L6¢T TELT [40,4% 6v¢e L2.1 Sov Tc0e 6.ST 6€9 61¢ €8¢ €T1¢ 000T- 1S
9/.1 68€¢ 0Lve 198 Sv6T 6561 90y 198Y Gele 98G¢ 99T 1114% LT6T 6€C 0ctT ’

(444 9G¢€ €8¢ 09§ 699 98. 0cce LS 6851 0S€T 259 6.€ SET 0€e S81 yAS4

8€S 9G¢€ S0¢ 0T 09€ T0L €6¢ Tov G29 0L 1474 60€ S8 vee 8¢¢ 0L¢

T99 124°] 9Sv (47 €IvT 069 610T 6TIET L0¢T €8.1 €69 9€T 8v¢ 8T¢ 29¢€ ocy

9801 §65€ 8681 9CTL 08¢ 99¢EY LyvyT  GLEV GEL0T Ov6Y 6615 S8rT 870§ [4%4 1SS 799 0S/ - T0S
981 V6T 8.1 ¢SS 19974 ¥0¢ €9 T1S¢ T0S LES €9 81T S8 ove €eT

2§8¢ 066T 6€.S €ELY 0LTV 626€ €8TV 96¢e G9€8 ELEY G68€ [470)% 018 j1or4 viv 0ocy

8¢9 GeeT ¢S89 9TE€T 9cev 82¢9¢€ TLOET €6.T 12449 058S 606 600¢ 89T yx#44 86S 989

ey 669 6.1 6T¥ e ’ S0S 865 Gev 8cy 29T 89T 0€T €ce 8GT 08T

1,201 e€ev S6€ 851 €86T 8¢9 0L T29 929 €6 €T 9¢e 0L¢e L1¢ e 89¢

6,68 05¢8 €8¢/ 9.1 oves [4sic)4 JAOVAS TL19 Tv6.L €8¢ LEVT crve [A514 ¥0¢ 88¢ Se 00S - Tov
8¢.L 6EV 9€€C €CTT T6ST 6€9T 90¢T 14514 ov6T 006€ 66.T c0ct e 6¢¢ 9€s 199

Vo1 T.€ [44 980T TSTT S66 TS 8¢ 0€6 [AA°) [44% SES 0.7 (444 0sv 144

w9 169 156 16€ 901 €0TT 188 Te9T 060T 90§ ¥9 43 Tee 9T¢ 09€ ¥8¢

L6€S vive 910¢ jeiotord 796¢ o9 Tvse 0.8 G/81 EveET 00vT T/8 8¢9T T1¢ TS¢ 0ee

00SS €418 ¥68¢ 18 0€es €er6 TOTTT 6.¥9 €659¢T L0.€ 66.7 0c8vy G20t 80¢ 889 5144

[47A) €¢59 98¢ VeETT 060¥ 00¢e €55¢ €0€e €ece o6 18€ vovT 9S8T €0¢ L8V 08y 00v - T0E
L9€T S JAYAY 7 6ve cct 1€ ¢se €5/ €91 ’ 6¢T 568 vee 0es 80§

9¢9¢€ 8G8¢ SLTT 0S8T €08¢ 0.8¢ 99G¢ 9SGy 999¢ 8.Y¥S 6T¢c 6v.c 196 8¢¢ 96T¢ 8¢l

T60€ ¢6ST 09€T 66v€ L9671 6ETT 9861 6881 jS144% JAZAY 0LET GG8 6VET ST¢ COET 0/cT

0¢Se 00S¢ LEET S8y 0€6T ¥0CT €881 ¢0ST 85¢T LS0v yx4 L0S 90T 1474 TET TLTT

GeeT €971 0561 9eeT ceee €68 9evt 2961 It 8EeT 9e¢ [44%4 [40) €Te €851 SelT

S8¢ 929 1987 vi€e orTT 799 €19 Lv0T €68 ¥06€ 80.¢ Tct 689 0T¢ GEOT VL,

6.€ T18 SLVT 190T T6¢ 69 ¥0¢cc 8¢ ey 6501 09€ €cT 8¢ 60¢ 089 809T

868 09¢e T8 16V ST¢e V.S G891 €69 LST 68 S6 L0€ 8 ¢0¢ T29 ovy 00€ - T0C
8T 18 €] 9 yx4 €S 0 6L 0 ST ’ L ’ 8¢¢ 8L/,

L€ 0 € f44 S 0 oce 6T 14 T 0 0 0 LE¢C €eL

o€ 8T1 6T GE 80¢ 9T ¢6T 1A 1S 9§ T €€ 0 L0¢C ¥9¢e ovee

6.0T €18 068 98ST L9€T LSE {04 6v€ 14014 0cTT 66€ (44 8¢ 90¢ 08T ¢85¢

066 §S0T 902 vS. €98 18¢ ¢eS ¢0S =1 4% ’ v 9 S0¢ 65T €281

0S SET T €eT yx4 S9 0 16 9 Z8 ’ Le 9 T0C €€9 LevT 00c¢ - 10T
G00¢ ¥00¢ €00¢ ¢00¢ T00C 000¢ 666T 8661 1661 9661 S66T 661 €66T wnens ealvyA  BIIV TA (w) abuey ydag

'G00C-E66T WoOl) CZ UolsiAIig ul
sAanINs |[e} uelpeue) woll (¥6-8/6T WoJ) SHun ugjadwe) 01 pauaAu0d) wnlens Ag (suol) ssewolg qg a|qel




19

TOBEYT 06€L0T 8TC69T €S/SLT ¢bevO0T PLESYT 99191 80€9¢C T196LLT 8LTCET 6S0LTC 991€TE L6I8ET LETLLC ETECEE

(S000) ON fe10L

€ec JAH4 08T
0s 9¢c ToC 08T
Tee oee 98¢ 00ST- TS¢T
Gece (454 8¢¢ 9ee
Gee S6T LT
€IS 0ce €0¢€ e 0S¢T- T00T
€eTt 9€9T €6€ET 9L €19 81Vl 8€9 09¢ 9 e Lac 9€¢ €61 (44
¢sct 156 LLET €9T¢C 889 T5€ [A14% 6€¢T Gece 68. LeST 96 Tee 98T 28T
Z¢6ET vs e .9 19S 196 89S (0474 ’ 699 ' 1494 ' 6T¢C €8¢ €1¢ 000T- 1S.
' ' ' ’ 6€¢ 0ct ’
cT6e Wit 90¢T GT8 798 798 €16 ey 96T LSTT T9¢ 68v7 69€T 9€9 (01574 G81 LE¢
9T€ 1SS 65 6vT S8 192 1S8T 06€ 1.€ 9.5 T1.€ 66L 6.¢ .18 099 1444 8¢¢ 0L¢
vov E€LVT 186€ 198 811 TeST 9STT 99 ’ eey vov T1/¢T 9STT 856€ 8T¢ 29€ (V474
€0€9 v10€ 9898 8¢6¢E L0€L ¥680¢ 880S¢ 129/ (47 9e.LT 9/€9 8.6V 2€98 8¥9T¢  9IWW.T (474 ASiS] 799 0S/ - T0S
’ ’ ' ’ ’ ’ ’ ' ’ ’ ’ ’ ' ’ ’ ove €eT
ot TeST 6V  66SST /8¢S €Te0T OvicT 6vie 98vE 90T0¢ 186 16¢8 esv. GGE9 T1S. GeC viv ocy
i1 78 0ETE €2€9 98€CT  T/lcE €06. /881 8vS¢ ITv1 €0cT 16€¢C 190¢€ 9Revs Y6 V1S Lee 865 989
6E¢C 06T 0L.T €8y 89 {2144 0SET €9 699 ()2 €8y 85 2¢8S (44 0/S €ac 83T 08T
Tee 90 L08T 85¢ vLL viL L1191 V8T ’ 69€ €99 A, 998 S¥9 9691 LTe e 89¢
¥8¢6T €e6V¢ /980¢ 9€8¢S 899YT G2¢80E  69TST  890€ €60LT P¥S¢cc 299G 28608 18928  ¥90€ET 144 88¢ 5€e 00S - 10V
006€ oevT €le 0cs 8L 98¢ ¢00¢ 858 98¢ 0T 689 G89 66. 06TT L0S 6¢c 9€S 19S
989 e LEEE 109 016 98Y1 eve 2901 €6TT LSST v.0€ T.6 0ceT TE0T 9291 (444 0Sv wy
665 0LE G/.8T 00vT [47A vove 96/.1 0L.T 98v€ V.01 JAZRA ce6¢e (44 ¥20€ 9¢.LT 9T¢ 09€ 8¢
GqetTe 86 88€9T  T188E ¥1¢0T  ¥28¢T 90719 19 8.9¢ TTES oTTe (4414 8501 2€9€ €061 1T¢ Ts¢ oee
0T9¥¢ ¢/0PT G¢6¢¢ G¢Sec  SS¢9 9v/ST  VIEST [¢82E GSYIT  €E69 €9TTE T6LVT 6118 9¢6¢T €901 80¢ 8859 21474
6119 €9Y9T  G¢/vT  €899T 0T8T  LPSS 9598T¢ 08tV €8.0L ¢vlce €IETT OTL6T 9¢cv T6v0c  91.8 €0¢ 18V 08y 00v - T0€
9Tevy 89171 wee 9669 8169 2999 G/0€ 6y 189/ 68S1 G69¢T  /9¢8¢ 8ISYT 66LcC 0618¢ vee 0es 805
(V4774 6T9¢ STV S6EV T90T €ETe T08T ov.T T0gC el 98 LEQT 08T 09T LT6 8¢c 96T¢ 8¢yl
C¢T29T  €8€9 G¢l6 88¢6 Tres 0c6e 2ev9T  8G0CE  99€0T  TC9C 6€99 T6¥8 ¢6SST  ¢vSy LTELT STe COET 0.¢T
€¢eCT  €8EE 288y 8€9T G.Te 819 veae £080C¢  8€99 LV6E 6€.S SS/¥T  98¢E T0TT 12X49) 1474 TveT T.TT
6.8 (474 2S€ee SreT Tley 1/6T Asyoic] 1199¢  L09€ 60TE 8596 12494 1182 LT0T 454 €Te €897 GelT
v0.S ¢s8 29GT 17421 ¢S61 cLL TLTT 60¢cc 20S¢ 08.€ 00ce ogee ¢c0T 10T T6vS 0T¢ GE0T IZ¥A
¥59¢ ¥59¢ (0154214 G/T0T  [6€S 1611 €8€9 99T¢T  9ves 099TT SOV6T 96€0T €/9¢¢ T90Sr  O0ESET 60¢ 089 8091
12474 €18 880¢ 28T ' vE6E .18 vec9 1999 09T v.L0T  9Pv9 LV6S €5€8 89.¢ c0c T29 ovy 00¢g - T0¢
. . . . . . . . . . . agz 8l
L€2 €eL
0 0 0 6v9 269¢ Gee SPST TT0L veeT 60Tv 0¢8vy 18¢S c0cy T269 8€89T 10¢ ¥9¢e e
¥69€ 1609 8081 691 (4474 facrayd g6y 9e0€C  EETV 981y v1€6 LZE€TL V816 T0C0Z  999T¢ 90¢ 0481 28G¢
€9 [4<7A 899 v8.¢ 51474 VOET S0ST G/¢8T  ¢8&¢C 186¢ G19€¢  6STTT  /SP9 LVTL L1118 S0¢ V6ST €¢8T
0 916 €6€ G682 080T 96T 81T ce8T 18V¢ €¢S G98T SISy 0LST 6997 99 T0C €e9 Levt 00¢ - 10T
2661 T661 0661 6861 8861 1861 9861 G861 861 €861 2861 86T 086T 6161 86T wnels ealv yA  ealv TA (w) abuey yidaq

"Z66T-8/6T WO} [Z UOISIAIQ Ul SABAINS |8} uelpeuR) WoJ) (6-826T WO suun usipdwe) 0) pausauod) wnjens Ag (S000) @duepungy e9 ajgel




20

S668VE Ev.vey G/8E6Y 68060V C1.9v¥ TOT9CE V060LY STIV6CE €6CLTS 9108.9 068TIE /LPOTZC <¢91S0C (S000) "ON [eloL
8¢¢ T9¢ T6€ 66 088 LT, 8€S 09S e 6G€ ’ ’ ’ €ec le¢ 08T

ove 06¢ 600T 69¢ Tov STy 18 8.0T 144 ovT ’ ’ ’ 9¢e ToC 08T

6¢T 28T 9€T 9€9 wt €9¢ 8T¢E cor 1€6 8. ’ ’ ’ 1x44 oee 98¢ 00ST- TSCT
e€v9 GscL 8¢l 889 VSeET 67T T/EC 8y, LEL e€v9 ’ ’ ’ (454 8¢¢ 9e¢

8eY 19T 16T 0T 6TVT 8¢c 147%°) 06S €99 Sv8 ’ ’ ’ o144 S6T LLT

656 9601 Y91 Lect ve9 889 ’ S00T 9v9 161 ’ ’ ’ 0ce €0¢€ vece 0S¢T- T00T
TES T6v 916 8211 [414% 286 €18T €voT ¥0S 068 0L¢€ S6T 80¢T 9e¢ €61 (44

908 966 ¢lS 8€.¢ ST6E 8191 S18¢ Geve 1611 €991 092 12 cce8 TeC 98T 28T

€8S CELT G/81 SGOST S66T 517k 4 6T¢c €¢5e 08T¢ LYS 98SS €90¢ S16 6T¢ €8¢ €T¢ 000T- TSL
G.1S 086EE SGIVOE  ¥8CY TrEST  GS68 0TEPE GO0E9E 9€6TC 04681 €6TIT L9€0T  €S6¢¢ 6€¢C 0cT '

9G€ 119 G598 S90¢ LLET ¢SST 8¢cvy 00vT ¢E6E ¥780¢ 66.¢ 0cTT soe (01574 G8T LEC

069 129 c0S w9 008 90ST 809 V€6 98¢1T €¢0¢ 688 L.0T 88T vee 8¢¢ 0L¢

G6TT 818T SGPT 6T 685¢ 69€T 8€ce TECcE G0ce 1665 818¢€ €LE €.S 8T¢ 29¢ ocv

8TT6 T89¢T 8¢c0OC 8660 99€€T G8YET  ¥PEGY GT6IT Ovvby ¢v0SCc  TSTOC 029G civee [4%4 1SS 799 08/ - T0S
11€e LS€ ve6 9/6T 880T 31244 T6vT clL9 9€ET T09T T190€ Ly oce ove €eT

8LETT V... 1969€ Gleve T9T6T 09¢vT vIv.T €G/€T  TEYIvr LEEGC  GEE6T  8LE9Q 6665 1514 viv ocv

9S08T 8V.Lv T0vY9€ 6629 or/9T 9¥69T GC09¥  98¥. ¢00SE ¥8IvE EV.E 6€0TT €119 Lee 8659 989

9TL TTST G89 €9€T S18 ’ clet 0c/LT €V0T €881 G691 f449) €8¢ €¢e 83T 08T

196¢ 8¢6 06¢T 8¢8T 68.8 881¢ )4 9€6T 4144 66S€ €89 T8 T90T L1¢ e 89¢

T¢e89 ¥19/9 16996 €L0TT 069€vy TT.0S PvvvOCc  LOTTIS 9L0¢9 1I¥89C  L6ETC  LCEBC  ¢BIVC v0¢ 88¢ vSe 00S - Tov
65€¢C C¢TST €V8LT 86V¢T  01SS 68T.L 18¢¢ CL6ET 0689 LS8VT  V..ve LSTVT 08TT 6¢¢ 9€s 195

8e¢T T29€ 790€ €26 (0] 72°14 T/SS 6Gce 08T 920§ 0C9TT  8¢€¢T 1//8T /198 cce (0517 11474

8081 G29c 99¢v 09ST 1851 €869 2e0e T0vS 60cv ¥8¢ce 00e 8081 0TST 9T¢ 09€ 8¢

TT98T 889TT ¢6S.T  /[ST¢Cc 19¢8T €TV vevee  0€6E 0/v9T ¢v99T PESCT 8068 ovS.LT 174 T8¢ oge

LT66E€ 6VT0S L/cSC 69SEv 1SS ¥6¢0S  S60.9 1€0cE€  €L¢¢cT 0S.S.  188€y  0L¥O¥  TTITOT 80¢ 885 151474

9T¢0T  VEVC8 099/ €568 966.€ VITET 0CE6T 696/¢ €606T 985S €GTE 069TT  €E9ET €0¢ 18V (012174 00V - T0€
9086 S9€ €098 0¥ 60T 0¢9 S00T 98.T 60cS G¢9¢ ’ <08 098 vee 0es 80S

18TLT  L/61¢ ¢lvel 6EE€TC ¢vecSE  GOEEE ¢880¢  veeve PITOr 918CIT 8T9¢r 8G8TS  6060T 8¢e 96T¢ 8¢rT

8¥¢SE  OTIET 9€SST G6¢0vr 866EE T960T €EVET TSOET v¥9€eC 6Tyl 0808T 8861 TET ST¢ C0ET 0/ct

880S¢ S9v€¢ E€T6CT  919€ ¢S98T L2681 0Tcce €0.6 9vV6ET  929¢0T S¢S.T 8/9.T  /S9T¢ vic TvET TLTT

¢86TT 69YIT L/1GC 8v¥6T vwEIE 9TEST ¢/88T1 €¢¢9T €0L.T G8.EE 609 0600T  /¥€8 €1¢ €8GT GelT

9881 286 0GGT¢ 86999  6€£88 ST6E 2896 9966 [AYA] 0cter  9v6.T  Tv9 65 (x4 SE0T Vil

059¢ 8€¢S 0904T Z/¢e€T 809T 6TV8 vEOTY 9991 9TTV 6VT.T  GSSE T0S9 1SS¢ 60¢ 089 8091

//60T SO0T8¢ TITLPT  ¥68S vevee  0€6€ 96¢¢c  9v0v clLle 890T ceL 8cey 1474 c0¢ Te9 ovv 00€ - ToC
f4%4 LT9 10T 5144 175 65 0 €09 0 Tce ’ 69G¢ ’ 8€¢ 8L/, '

9€E 0 8¢ 6T 0s 0 06.¢ c0c ve 10T 0 0 0 LEC €eL

e G8¢T 8G¥T 6.€ 1/0T T8e 168 lcL 61S 147" 8. 80¢ 0 10¢ ¥9¢e avee

90€¢c 1086 GTS9T  v0..E G106  €TPST  6¥SS jelorod T.0S LG¢ey  98G¢e¢  ST€C 19T 90¢ 0/8T 28S¢

G6GET  8¢S.L ¢¢96 G0¢9T  ¥2¢90T  6S.LT 9/l¢v SOTv 192 06T9T T /ST S0¢ V65T €¢8T

ccs 0GET 8T¢ 26€ S0€ 856 0 ov. 8T¢ jetora4 ’ TeT /8 TOcC €€9 Levt 00¢ - T0T
S00¢ ¥00¢ €00¢ 2¢00¢ 100 000¢ 6661 8661 1661 9661 G661 V661 €661 wnens  ealyyA  Balv TA (w) abuey pdaq

"G00Z-€66T WOY [Z UOISIAIQ Ul SABAINS |[ey ueipeue)
wol} (6-8/ 6T woiy syun usjadwe) 01 pauanAuod) wniens Aq (spoo) aduepungy 'q9 ajqel




21

8Gvhr  0T€99 66900T 06¥ccT TGY0CT €6v¢cl LETSST €2¢0¢T 01S09T LZ/9vT L€/80T 69¢¢cl 0S¥60T TS800T 96E€C9T (1) ssewolq g0
- - - - - - - - - - - - - - - 559 5I%
99¢ 6v9 [4%4 €9¢
€8L 068T 9 viv vS6 00ST- TS¢T
: €99 T€S
90v 819 8¢c [414
9€T vSet €9 €eL 99¢1 0G2T- T00T
’ ! 2s9 918 :
§59 L6TT 1G8€ eLvy 1181 E9E GG8¢E 6T0¢C 960L Lv9 09¢ 601
1443 143124 SLvy ccle 6.¢cE 9678 Soee VETT vez8e ’ L1ve [44°) 81y T€6 000T- 15
. . . . . . . . . . 159 65
743 €80T (91474 eviT JA> 14 L9T€ 656¢ 065 959¢ ¢S8T 9STE TECe 99 Gce €ee
(01474 TS9 T99¢ 19€T V8eT 26€ 609€ 2291 TestT Svee L¥9T 9L 9 (054 ¥8S 0G/ - T0S
’ : : ’ : ’ : ’ 0S9 Vet
€1¢ €0T 09v 18 TsE €19 GS0T LSTT 16 ey veS 9€e 9 9 9T¢ v0¢
0€T oTe 19€ 144 €91 L1y 0¢ 86¢E e 1es 9S. LLTT SE8 (02°) 69 86T
0S¢ T6L9T €66V 06TLT LTE€IT OTOST 1€€8 9GV6 869¢T €698 STTS 18.8 016V 606€ forasts] T€9 Teet 20ct
it 4 0/80T €981 ¢98.€ ¢0STC <C¢LET¢ 9OTSEE 6TC8T ¢eC8E  L€9/¢ €069 OvO¥C 086 8189 ¢SYTT 129 SS¢T 811
T4 9529 TES0E G69ET 0S6LT GS.CT  8YY9E  Cviv 2268 €s6vT  YT6L 99/0T 8¥¥E LTS8 v2LoT 229 T69 2€9
: ’ : ’ : ’ : : ’ : ’ ! ’ : €19 0g 00S - T0¥
S.TT 99, vs8 118 €99 €0L 88¢T 2.8 9y |ZAT4 Teee 99¢T G8ET vset TEOT 6€9 et eVt
Gc9c €66T 6089 clee 180€ 28¢ey €865 TeeL {4414 TLEV 108¥ 1451514 ST19¢ Leve 861V 8€9 650¢ 650¢
€182 ovve §8¢S Zv8s 08¢ee €SS Sviy eve 6TCE STTE 96¢¢ €8T 1LY [2A 744 €6€¢ €€9 290¢ 6.1C
116 88T¢ S90¢ S.0€ e€iey 9EvY 98T vvee S8y 8G¢r : 8¥0.L 89€T 008 9G60¢ 0€9 cee 44
8501 G8€ €50T VeV 9/TL 1679 8.6¢C GeeT 6.7 90.€ €90¥ 002 06.T Ve 2€s 629 S6v 66V
06S 206 €16¢ 0STY 89€9 8689 L1¥6 286 cS9v 9¢1S 1981 S0e¢ 00v8 €81 00L¥ 8¢9 G801 S80T
€005 869¢€ G9€EE ¢89TT 0.6CT 6T€8 8/29T V¥¥BET 0T80C <COEIT  9.STT €209 §geevt  0Lvy v6EL 929 eITT 616
8y 9/1¢ 188¢ L¥8 0ce €L1S [S4% 9e6Y 948¢€ 6.5 ac8 cvee 0€ST 18ET ST16T G29 888 0S8
865¢ LTYS €091 V8ETT T99LT TSZvT CI68T 0608 86¢6¢ Y9ere 8E09T  6TE0T  9¥96 868¢€ 2669T €29 vév L20T
. . . . . . . . . . . . . . 19 €65 .
19 €9¢
019 9G¢ 00V - T0E
124 €62 818 99 00L 6VET Wyl 08.T 299 yka4 99€T 08TT 106 S.S €eL L€9 CETT CeTT
28¢ ove 1oV T0L 2s8 €6 908 198 66¢T 6L croe €9T¢ GGT¢ ¢l8 0S9T 9€9 SSPT SSYT
88 o L0€ GEET 076 2€6T 26T €LL 899T 88€ET €10€ .02 260€ 096 8vST S€9 vict vict
96¢ 9¢s 10L 18S 9L 6161 118 LGTT €6¢T (949 8ree €ect 96TT 618T [414% €9 GSST 8191
192 7T ¥8¢€ 18 6 98 €ET v6e ’ 181 9cv e 029 LVT v0¢ 2€9 : yA474
12974 SEE 88¢ ote 96T Sy 86¢ ey LeS [4 4 L9 S0€ Tev 8.8 1€8 v29 SOTT 899
v92e TSTT S8y 8.2y 991€ 8Giy €2ee 68€CT 0099 GE0CT /829 vv8TT  €02ST  GLV9E  L6STV T29 1ES¢ 6582
¢St 668 1aci4 €89 LEL€E 80T¢ v G60S v.0v 20€9 SLTL 0v6 0606 6216 ¢1.81 029 SvSe 60.¢
. . . . . . . . . . ) 152 .
T19 €.G
609 (4% 00€ - T0¢
0 0 0 8L 9 114 80T oY G89 619 €51 88GT
0 0 0 0L 1% LT 617 V.8 €9¢ 819 LYET SSYT
919 0S¢ !
¢19 Svy
809 86. 00¢ - 10T
2661 T66T 066T 686T 886T 1861 9861 G861 861 €861 2861 1861 086T 66T 86T wnesns  BaAV YA B3IV TA (w) abuey ydaq

"Z66T-8/6T WOJS ME UOISIAIQ Ul SABAINS ||e) Uelpeue) wol (16-8/6T Wol) suun uspdwe) 0} pauaAu0d) wmesns Aq (suol) ssewolg e/ ajqel




22

08GCTT 60506 cGvlZ 000/0 TcCZB8CT 6Ctevl Ce9GZT O61lcvl ZVGOET Occ0c¢l 9J0c69 B886cG  ©0968 (7] SSewon [ejoT|
AL €16 25 TGy IBCC  BGee 808y ¢lot  Ol0T  9/¢T 759 (747
34 ka4 GZIT  v.T 806 229 189 z82 €80T /8¢ : 679 rAYA €92
280T 09 866 LET ¥80Z  /T6T  08YT  S¥8Z  9€0C 0.8 889 9 1287 756 00ST- TSZT
Zvs 899 €€6 Ly ¥ISZ  Sv0E  L26E 099  E€¥9T  90EC  €8ST 8T.T €59 €S
981 9/€ Gy €9/ 1682 29 2SGT /89T STITT  TW9T  ° : 879 82¢ z€e
69vZ  G98T 068 SGT8Z 099 /ST  08YE  €SYS  0€89 12T /8YT €79 378 992T 0SZT- TOOT
vSGE  ¥E0Z 066  99€T 2919  T6SC  9veE  E€¥8y  G/G¢  S8SE 99z GWYT  2vee 259 o] :
9evy 618 €0ST  TOET  8zge  S9vz  T6T¢ 1962 G202 6V /80T  628T  €£I¥C 1¥9 09¢ 60v
118y  Tv6 v.0T 268 1092  ¥€TZ  T80E €IS 9g0C  09L TP.T 9862 THST zr9 8Ty 1€6 000T- TSL
805 66T ¥G. 668 €092 vEL 9T0T  T9ET  TZE ZeeT  v68 0. 159 65€
2zt 6€2C €z¢e 502 118 9ey 78 85T 08TT  +95 128 £9v S0T 99 sze €€e
15T z61 209 29 855 020T  69€ 16T 76€ 122 60T 1134 9 0gz 85 0GZ - 10§
€61 0z 291 60T 8T 6€ vz e 5T 4°14 8ee €61 059 vET
98T 08T orT e €52 [S144 ¥TT 7] 29T z6T IS¢ 80T oTT Gv9 9Tz 702
514 6€ 96 a4 €01 rrT 6€ 1€ 65 S0T 611 111 Ll ov9 69 86T
668LT 0S8  08SET 998ST  v6v0Z 8S6E€Z  ¥IS8T  €89ET  00SYT 66VSZ  ¥600T ESV6 6116 1€9 TZET 202t
v162¢ 1S28T ¥S/2T T2LIT  2€LTT  GllTv  [6VSy 89SGC 9/T2Z 9/GST 9ve8T 80EL  Z88IE 129 [Siera ¥8TT
2.6L  GZvel G965  G8Zy  O€8IT  ¥900T GOTET ¥9E0T TOBTT 9689  ggoz  T26E €669 229 169 2€9
4 115 Ly 9 9 9 26 z61 15 : : : €19 og 005 - TO¥
1€6 L99T  0ZTT  O€ET  ¥IT¢  29€¢  €8IT  992T  9GST  T8ET  02ST 2.8 8TLT 6€9 €9YT €9vT
TS 6666  2IGZ  989T  GESZ  26LF 00k  GTI8  TE0L  ¢S6E  (0G,T  S806T  +08Z 8€9 6502 6502
2089  882C 825  8LIE  v¥S9  ¥.vE  ¥E9L  8LT¥  6€L9  /8VE  6v9y  898C  TISY €€9 1902 6.12
ZT0E  00TT  922T  62¢vT  vivy  Te8e  ¥ITS  T9ST  T92€ 0087  8S8 TEET  vizT 0€9 zee rvS
6€8¢ 81§ vSe 229 62vT  Tégyr 006G  ¥T29  6.T¢ 6999  ggoz  LEET  ¥eEl 629 S6v 66Y
6TOF /€82  99€T  6TL €9/  Zv1S  ¥9/0T 9TITE G892  66LT 625 TLET  8EVT 829 G801 G80T
826  9¥09 89/  €89€  TTTZ  068€  GOE8T 096  €820T €SVS  ¢96T €927  69VE 929 ETTT 6T6
T0/E €29 69 116 ¥629  6v9E  €8/9  ¥¥6E  GL0E  TBEY  ,epT  G8EZ  622E 629 888 058
2STT  6STP  2€LT  869€  OFWOS &  9vEE  L9T9  8€6T  88SE  8OE TE6T  2L9T €29 114 /20T
0892  €09€  ¥v¥0E 9T  €/8L  l2zz  6T6C  S98¢  Iv6v  ¥O¥Z  vyge €662  ¥09S LT9 €65 :
viz €89 ozt 4 9T ¥9T : 8T 66€ vST : : : ¥T9 €92
125 €8y 96L €81 26T  000T 869T  0g£9 rve 019 96z 00% - TOE
€86 S60T  €0% £6€ 925 GPIT 8002 698 [44% SN -YA 4 6TT Gey 1€9 ZETT ZeTT
8ETT  L¥L €0€ 669 79 SGIOT  200T  ¥SOT  TZTT  9E€Z  gpeT  86€ 628 9€9 SGPT GSPT
50T 0 191 szt §TZ 6% 1.6 992T  SPST  #ET 82T 124 66 Ge9 v.2T v.2T
0€6T L6V SGY €6vYT  G6Tc  L6TT €861  T2€T  wvlz 082 /2. 296 066 €9 SGST 8T9T
. . . . . . . . 269 . e
Gz8Z  0S6T 852 /20T  8G€Z  98TT  GO8T  2SLT  OT9T  9ISZ 80§ vSL LT0T %29 SOTT 899
681 998T  0/8T  6VIT  ETT S6¥T 898 vZGz  0C€T  [96€  890T  TeOT 2.6 129 1€52 6582
v6L 2I0T  ¥6S 08T 266 68€€  L9€T  TLIT  GL2T €Iy 06L ETTT €S 029 SPSe 60.2
ve T € 0 0z € : 9T 19 6 : GT9 152 :
ve rrT Sov ¥9T (54 14 291 S92 €TT 119 €L5
4 96 98 8 8 11T 202 98¢ ITT 609 zve 00€ - T0Z
T 29 60T og 0 €T 0 0 1S 62 8T 0 0 619 €G/T 88ST
z [ 60T 6 0 65 T oT 1T 6T 982 8 0 879 1¥ET GSYT
0 0 0 0 0 €2 14 0 919 0S¢ :
z 0 0 8¢ 0 T 0 GET 0 Z19 (144
vT S 0 14 8 0 1€ 124 0 809 86/ 002 - TOT
§00z  ¥00Z €002 200z TOOZ 000Z 6661  866T  L66T  966T  G66T  ¥66T  €66T wniels  ealy A BaY TA (w) abuey yideq

'G00C-E66T WOI) HE UOISINIQ Ul

sAanins (e} ueipeue) wolj (76-8/6T WoJs slun usjadwe) 0} pauaAuod) wnieldis Aq (suo)) ssewolg q/ ajqel




23

LE09Ty 6T960€ 6/¢/9€ v0C//S 669/0S €66V0S 809€9S T.TZch 6C9YTE 6V980E€ ¢909v¢ L/¢8YE SO61TC E€T/9€C TIE669 (S000) ON [eloL
- - - - - - - - - - - - - - - 759 517 -
SPT 6v9 c1e €9¢
8ce v6€ vv9 viv 56 00GT- TSCT
€99 T€S
96 879 8¢¢ (474
8ve ccs €v9 €eL 99¢T 0S¢T-T00T
! : 2s9 91§ !
LOTT 00ST JAVAS ’ ’ : : 280¢ ’ : 918 01ct 8891 €0.L 9TSE Lv9 09¢ 60v
G9¢9T  G€9S 194 ! ’ Y191 ! geve octy ! ctve 89/ Tc6T ! JAYAY 2v9 2144 T€6 000T- TS
. . . . . . . . . . . . . . . 759 65 .
189 9v0C Tee : ’ Tee : 6T9T SYIT 208 LET 296 8T9 Te0T 12S 99 Gee €ee
26 V26 ST9€ : ’ v¥0T : 98 ogee 9T1¢ 96 €08 99€T STl c9€ ™9 0ge 8S 0S/.- 108
. . . . . . . . . . . . . . . 059 veT .
19/ 90¢ 18 et Gee x4 ! 81¢ 6vv 28T TET 96T Tl : 144 S¥9 91¢ v0¢
9EY €9/ 89S 65¢ S6 8¢ €T vse 0ST : 00¢ cle 989 : cT6 or9 69 86T
0c6ECc  0¢1S9  Lv//T  [€Lv.  8SSVE 90029  LESTCZ  €0SCE  6SPET  T88YT  S¥69 TTEST  ¥/STT  20TST  T€E609 T€9 Teer c0ct
68189 ¢0.SS  /¢S/L  TOP99T GS¥E9  SGTOSTT 8S¢C90T 6¢98v  L9¢S.  9T0LF  8¢99F¥  OIvwky  ¥/89¢ 8800C  SO06¥9 129 SScT v8TT
€1859  9¢hhy  8TO09CT 8668. 666V, ¢8TEE  ¥.69¢T 169¢¢  TEV.LT  2286T  TOCOT  9¢viv 1819 99881  8TEIVT 229 169 €9
. . . . . . . . . . . . . . . €19 0g . 005 - TOY
6€.0T  L¥TC 00€e 60ST €16 €60T 9/89 8G¢T 14 v62T 8T19 60VT V.11 956 960T 6€9 evT €T
Gc9ce  velv G9E9T 6999 1/8S €26 8G6¢T TE€S9T  vOSY ¥ZITT 0086 ¢LL6 €cty T9TS 6606 8€9 650¢ 650¢
8¥88T  ¥¥9ET  LvE6T  ¥6/8T  €ELS €€¢ac  8eevT  cege LTLE [2A4%> 285 1.8y 98¢y L9TY 98¢ €€9 L90¢ 6.T¢
9819 000TT  S068 EVIVYT  TTIELT  €S0TC¢ 0969 TTS9 86. 62176 : ¥89¢T  SOvE v11e 1G0T 0€9 [A% vvs
8€9 €48T 86€€ €99/¢  18T¢y 98961  0E66 9S¢ev 695 €9/8 96 8589 290¢€ Sc0c 9¢8¢ 629 S6v 667
29S.L 928y T€LL 6V9¢T  82€0€ €6V6T 8VPOE  ¢290€  9¢v0T  TS8YT  20LV ¢.SS ¢/9ST  28SL L6VET 829 G807 G80T
89085 T6¥T¢  T1680C¢ 9918y  TEY8S  L6V9F G909  GOCL¥  SO0SP  COESE  ¥e66T  €06ST  0¢¢SE  99€0T  L9T.LE 929 €Tt 616
ZT6L €v99T /09T TSIV 966vYT 06€LC GEBOT  ¢8YTT 888V 2698 118 80€L 0Tve S659 6.0€ G29 888 0S8
§68vE  LPcEE  0C98T  60€SS  GG¢6L  vC9€E  VYEG9S  ¥G99¢  6GEC9  S60TS  TOSTE  8S.0vy  99€8T  8L¢0T  vvie9 €29 154 1201
. . . . . . . . . . . . . . . 119 £65 .
V19 €9¢
019 95¢ : 00¥ - TOE
8€0T 88€¢ 9€€ee 80€T Evr9 659€ 6078 865¢ 0cet 1S€S vove orie c6ve 0L0¢€ w8e 1€9 CEeTT CeTT
6€6.L TovT 899T cese €09¢€ 88v¢ SG€9 TSvT 1697 <0Te 19¢6 T.0S v.e€ ST 60VTT 9€9 SSPT ST
818 10€ leet GE0L 0ST.L ¢§8¢T  LL00T  6.¥C 6001 2sey V.96 6€29 0€99 9g¢e T9S6 G€9 viect V.2t
SLYS 2e8e Teoe 99ve 6.0€ 7968 9SS 608¢€ 18T 8v0¢ VEEET  08TE 86.¢ T8¢¢ TT6S e9 GSST 8191
800€ 861 2sse o4 1€ 10€ ST 68€ ’ 4% L0€ VST 10€ T9¢ 8¢¢ 2€9 ' Lvy
G909 (VA4) SeL 29ST 60vT 8.€T 65 €Lt 080T 8G. T6E 8L 6661 vevt v0LC 29 SOTT 899
86T6€  ¢0T8 GEVS 0S8Ty  ¢vTce 8T6TY €€.0€ 6TI¥E6  8ELEZ  OETSY  6LETE  898Y.  ¥BSTE  0E0E6  BELEIT T29 L€9¢2 6582
0.8 vEL9 T69¢ evis 699¢€ €//¥T 069¢¢ 8€8¢¢ 0S.0T 0066T  vCETCc  ¢SeESP  €8vee  T109¢  €1E€6L 029 SvSe 60.¢
. . . . . . . . . . . . . . . ST9 152 .
T19 €18
609 e : 00€ - T0¢
0 0 0 S6TE €291 TTeT TLVL GEBBC  6V8BT ! ’ ' ! ! 619 €6.1 88GT
0 0 0 9evt VETT Vit 09s LEVS TSPT : : ’ : : : 819 LYET QST
. . . . . . . . . . . . . . . 919 0sz .
c19 144
809 86L : 00¢- 10T
2661 T66T 066T 6861 886T 86T 9861 G86T V86T €86T 2861 1861 0861 6,61 8/6T wnens  eawy yA  ealv TA  (w)abuey ydaq

"Z66T-826T WOJJ ME UOISIAIQ Ul SABNINS [[e} uepeue) woly (¥6-8/6T Wolj siun ugpdwe) 0) paianuod) wnyens Aq (s000) aduepundy eg ajgeL




24

[T86TSE 69/¢TS 89¢8BLY €GVv87 ¢€cc6v9 TZEVPI 169869 6VS60L VeBIS6 ©ZEEI0T 6ecchZ TIEEEI 09588 (S000) ONTe1oL |
£9¢T /91T LE6 L6¢ LclS 6TS¢ 65€ 6019 [S1474 886 0cTT ) 39 6.V
1444 o144 €81T 19T 208 LT9 6T9 ¥0c 60T 09T : 619 (474 €9¢
80TT S89 69€T €91 Lgce €T0¢ S69T 90.¢ T68T L8S G9S 9 iy 56 00ST- TSCT
1G9 ov8 986 T29 582 Geey 0SS €909 T€TC 6¥8¢ 9¢2¢ LEVT €99 TeS
LST 0oLy 965 856 S6SE LEL 8Lve 89¢€¢ GSST 9811 . : 8v9 8¢¢ cee
86.E L€8T GSeT 14014 TIvS 888T eovy 0.8 60T6 [Asr44 csec €v9 €€L 99¢T 0SZT- T00T
TOVY 0T6C v2es 0181 6€¢8 9gee e€eey 00T 696V L€99 6961 Lley 9v29 2s9 91S ’
69.G 8GET v.9¢ TE6T €8¢V 68¢ ST19€ L6VS LTvE vt 6¥9¢ L6LE 908¢ L¥9 09¢ 60V
£.0L 61T 1281 61 vese 260€ €LLY 8¢y 6.1€ 6LTT 9€€ €8€9 2¢/8€ v9 8Ty €6 000T- TS
TLL Tee Teee vE8T 8¢9v : 6vvT 269¢ 609¢ 0ov8 8L.S 60EY 66.¢ 1S9 6SE :
0T 9€s 128 61 orTT 00L ToC Gee YA Teet G8TT TLET eve 99 Gee €ee
£¢E 9T¢ GEST 66T 9,07 TS6T 206 8ve 9,01 988 SLy TLET w9 (0154 v8S 0SZ - T0S
8¢E LE vvS e 8¢ 00T 6.V T69 59 (4 w4 85¢e 2S0T 0S9 VET
0€E 19¢ Tov [£7A4 S9v 0v0T 8.1 T1¢ €6€ ve9 06ST 96€ 9EY S¥9 9T¢ v0¢
LS 68 08¢ ¢St 8T¢ e 99 0T 44" LLE 62vT 154 9ce or9 69 86T
ovv8y  v6/EV  GTCS9  B8E9C8  0CS¥8  6SS00T ¥898L  6TVS9 60596  G6¢¢9T 9.T82T <COBTTT LEEEOQT T€9 TeeT 20ct
LTO89  v€S86  CTS0L  ¥808L 90069  PIBIST <¢SO09T <¢LT8ST SG9€90C 6SEITT 9T6SCC <¢6S96  6S88SE 129 GSet 81T
T8TCE  €€999  /Ivvby  OVSTY 62669 ©162S  OTVEL  682v9  09SV0T ¢CV.CET 6826  9VSC.  9629S 229 T69 €9
c€LC S6.¢ 6.¢ 6v 99 989 6vS L/ST 51474 ’ : €19 og ’ 00§ - 1oy
TTcE 8526 S0T9 0/LTT  9¥SOT  LVETT  GTI8E S6SY 4443 9126 8cyce 82991  ELTLT 6€9 €T jotel 4
0¥89T  8T¢9T  G0S0¢  €0TCT  LL/9T STI9vT  ¢L06 GE€88E  TL99v  TI8WWP  9909¢  VIEEE  L96VC 8€9 650¢ 6S0¢
6VELT  0L¢9T 8¢6L¢c  vOvcc 6v06E  LVIET  6¢ELE  €¢99T  TT0LV  L89TE  GeSpS  LCBSE  CLLES €€9 190¢ 6.1¢
vGETT  29gy 1€88 oveel 9/9/¢ 6.96¢ TyTSC OveeT  08ECE  TO6IE  STC6 98¢6 oTEYT 0€9 (43 4]
v.V1T  61IVE 8¢6¢ 62E€ 1,98 ¥€8GC  90€SE€  800LE  ¥6.8T 68TSS  80CEC 966 966 629 S6v 66V
ov.vT  Z8V0C 6968 8¥0S 0€GST  L0S2€  [S90€  GS6¢T  8S€9¢  OEEIT  v.6E 1S58 086ET 829 G80T G80T
¢8¢6 Le6vce  O0LVIL 6S0TV CLEYE 60VSE  0S9¥8  ¥6.Y9  6SSCET €¢619  TZpST  9GL6E€  Gv.9€ 929 ETTT 616
66vic  08V0S  TT9¥ §¢L6 ov9ey  v06¢C  ST98C  ¢PSLE  6.¢8C €9€69  T988T 0861V  €LSTV G29 888 0S8
/808 9e0Le  //T6v  OPT/9 9/T86 G908¢ 19G¢¢  ¢0ICcE  GhvEC 8EGTIS  g8zee ¥6S6T  TCETC €29 4 1201
9€¢¢T  €¢88¢  Oviee  TySST  €veECS SS6VT  866LT  €TTCC  8086E ¢85SV  geey9  <CLSy  9vi09 119 €69 :
V61T 860¢ el yAZ4 9ce 8TET ! €26 Te0E 69€T : ’ ' 19 €9¢
0S€E 6vEY T909 9T TLTTT 1676 EveEL 09S¥ S6TC 019 95¢ 00y - T0€
£80S 291 L¥92 G89¢ €689 ! G20S €T.0T /919 L80TT  2TSE €v/8 LELE L€9 ceTT eIt
8vey 0cs €lee GE99 96¢S 6289 0SS 0SS 1,096 ovv9c 18661  90V8 0T8ET 9€9 QST SSrT
18817 0 L62T 6LL 98 Tevy G169 C09TT  06V.T  LOVIT  .S0T TeT V9 GE9 V.2t V.2t
7EE6 c01€e £€68¢ 898¢T /9€9¢  69¢€9 06€0T  6.6TT T¥98T ¢8€8¢  89¥¢T  TCEOT  ¢¥90T €9 GGST 8191
. . . . . . . . . . . 2€9 . I

LC6VT  ¥86ET  LSSE 80S¥T 889¥€  6TSOT  L/9%¥T  [96/T 0€6ST 6E8IY /866 2290¢  TISvT 29 SOTT 899
vEEC 00S6T  €6¢9T  SE66 69T¢ 6€C0T  996€ 8//yT  ¢8T¥T TS0V  TS€LT  vvOCT  TES8 T29 LESC 658¢
6TTY 2¢/0T  ¥8Y6 686ST  €EV. GG69€ 9188 0.€8 2990T 0¥€0S  98ez8 20LL €ee 029 SvSe 60.2
0T LT 0T 0 00¢ 8€T 8L [434 9€¢ . ’ S19 TSe ’
8GT 8¢8 [4e) x4 60L 60T 06 989 oveT SOy T19 €.S
/0T €6/ 8¢S A4 A4 6v€ 209 90ST 6€8 609 e 00€ - T0C
06 A 09TT 80¢ ve S6 Tct 0 144 Scv w8 0 0 619 €G.T 88ST
9¢¢ €8 S08T €08 0 29 et 6€T €6 9¢c oeee €S 0 819 LVET ST

0 0 0 0 LT 0ct ve 0 919 0S¢ ’
S€ 0 0 26 0 Te 0 198 0 [4%] 144
€9 LE 0 VA €9 0 01T €6¢ 0 809 86. 00c¢ - 10T
G002 002 €00¢ 200¢ T00C 000¢ 6661 866T 1661 9661 G661 V66T €661 wnels  ealy pA  ealY TA  (w) abuey yidaq

'G00C-€66T Wolj
ME UoISING Ul SASAINS ||} Uelpeue) wol (76-8/6T WOJ) shun usjadwe) 01 pauaAuod) wnrens Aq (S000) @ouepungy qg ajqeL




25

Table 9 Biomass estimates (t) of Greenland halibut from Canadian fall surveys in Div. 3L using a Campelen trawl during 1995-2005.

Depth Range (m) V1Area V4 Area Stratum 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005
30- 56 . 268 784 . 0 0 0 . 0 0 0 0 0 0
57- 92 2071 2071 350 1 0 0 0 0 0 0 0 1 0 0

1780 1780 363 0 0 0 0 0 0 0 0 0 0 0

1121 1121 371 0 3 0 0 24 0 0 0 0 0 0

2460 2460 372 0 0 0 0 0 0 0 0 0 0 0

1120 1120 384 0 0 0 0 0 0 0 0 0 0 0

. 465 785 . 0 0 0 . 0 0 0 0 0 0

93 -183 1519 1519 328 0 1 6 1 11 18 0 1 0 0 2

1574 1574 341 0 2 249 184 0 6 0 13 0 22 0

585 585 342 0 1 85 16 0 6 0 0 0 4 28|

525 525 343 0 0 34 45 0 1 0 0 0 43 0

2120 2120 348 0 2 129 177 216 22 2 23 0 162 427

2114 2114 349 4 2 60 252 416 0 0 0 2 47 182

2817 2817 364 1 0 103 414 30 0 1 6 0 56 64

1041 1041 365 17 0 169 140 55 . 0 0 0 444

1320 1320 370 0 14 48 871 555 19 1 55 23 . 0

2356 2356 385 73 64 502 334 253 29 a7 190 69 348 273

1481 1481 390 43 67 200 625 310 69 497 222 13 193 332

84 786 67 2 4 0 0 0 0 0 1

613 787 1 86 0 0 0 0 0 59 0

261 788 0 45 31 0 0 0 0 0 4

89 790 0 6 6 25 0 0 0 29 14

72 793 0 4 4 0 0 5 0 0 53]

216 794 0 15 4 . 0 0 0 0 32

98 797 0 3 14 0 0 0 0 23 0

. 72 799 . 0 0 4 0 0 0 0 0 6]

184 - 274 1494 1582 344 16 11 96 885 181 42 0 7 17 918 761

983 983 347 2 0 37 1021 297 160 88 28 0 476 338

1394 1394 366 204 338 878 2172 2108 62 265 689 119 2545

961 961 369 72 108 888 2347 719 85 296 55 278 3319

983 983 386 126 447 1010 1683 1129 473 337 998 453 . 3491

821 821 389 71 900 875 474 673 727 1143 531 563 706 244

282 282 391 177 344 892 257 135 379 89 135 448 144 192

164 795 5 35 6 11 8 0 0 664 58

72 789 0 14 10 12 1 0 1 67 18]

227 791 66 193 151 201 2 10 12 81 182

. 100 798 . 76 108 152 . 226 19 50 38 806 1096

275 - 366 1432 1432 345 937 3747 1775 4359 1665 2659 1249 2344 2052 3998 2282

865 865 346 2237 5483 2378 2062 1312 1021 1224 1045 4602 3555 3908

334 334 368 385 690 338 2272 860 857 871 1829 1059 1106

718 718 387 1546 1765 1614 1609 5284 4897 4503 661 1147 . 586

361 361 388 310 711 814 380 270 704 993 309 554 431 317

145 145 392 69 500 618 215 170 234 116 53 266 165 137

175 796 37 355 289 154 96 41 2 318 385

. 81 800 . . 313 517 . 233 191 215 52 636 725

367 - 549 186 186 729 215 648 496 242 239 1002 438 100 218 139 13

216 216 731 242 . 713 305 1795 891 407 318 306 262 151

468 468 733 501 706 752 2535 1511 1321 906 312 949 364 1215

272 272 735 526 1111 938 2093 2465 728 1504 1177 412 . 808|

. 50 792 . 186 349 608 . 316 69 31 200 1021 602

550 - 731 170 170 730 140 37 330 44 224 125 627 200 183 74 32

231 231 732 83 463 590 705 519 858 319 152 430 130 226

228 228 734 280 642 604 515 184 554 671 214 124 34

175 175 736 271 1117 951 1285 498 4028 1038 910 214 195

732 -914 . 227 737 1244 2198 1981 4765 1472 1522 1689 1433 1041 2097
223 741 867 3224 5059 961 444 1653 1337 661
348 745 1075 1722 1299 358 364 680 267 971
159 748 . 429 287 166 255 390 458 26 74
915 -1097 221 738 1490 1906 1439 769 548 903 857 571 750
206 742 . 567 901 918 628 451 579 982 2183
392 746 783 992 531 1231 363 1126 132 39

126 749 125 377 135 . 185 17 50 6 .

1098 -1280 254 739 1227 2248 1784 245 515 329 227 918 459
211 743 931 2820 472 2427 861 671 1527 358
724 747 438 1446 570 284 622 37 204 110

556 750 586 3947 1750 1100 1872 348 581 119 .

1281 -1463 264 740 981 2604 1013 337 1109 1068 946 456 738
280 744 2961 1101 1746 698 1295 957 3571

229 751 . 1207 2810 2633 . 711 1061 206 59 . .

Total Biomass (t) 11282 36642 48596 55927 33955 34161 29886 22377 26123 15940 30123
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Table 10 Abundance estimates (000s) of Greenland halibut from Canadian fall surveys in Div. 3L using a Campelen trawl during 1995-2005.

Depth Range (m) V1Area V4 Area Stratum| 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005
30- 56 . 268 784 . 0 0 0 . 0 0 0 0 0 0
57- 92 2071 2071 350 71 0 0 0 0 0 0 0 41 0 0

1780 1780 363 0 0 0 0 0 0 0 0 0 41 0

1121 1121 371 0 39 0 0 39 0 0 0 0 0 0

2460 2460 372 0 0 42 0 0 0 0 0 0 0 0

1120 1120 384 31 0 0 0 0 0 0 0 0 0 39

. 465 785 . 0 0 0 . 0 0 0 0 0 0

93 -183 1519 1519 328 0 42 42 42 125 84 0 42 0 48 48

1574 1574 341 0 72 595 650 43 173 0 38 0 62 0

585 585 342 0 40 201 80 0 201 0 0 0 40 64

525 525 343 0 0 96 132 0 36 0 0 0 72 0

2120 2120 348 0 83 458 622 311 73 83 79 0 357 708

2114 2114 349 144 125 208 686 914 0 0 0 42 184 337

2817 2817 364 86 0 517 1287 43 0 172 43 0 129 178

1041 1041 365 179 0 668 382 143 . 95 0 48 716

1320 1320 370 73 227 227 2623 986 171 227 136 52 . 0

2356 2356 385 1577 540 3110 1058 770 36 203 648 243 1273 486

1481 1481 390 272 204 815 1892 693 149 1580 1100 81 477 774

84 786 331 12 12 0 0 0 6 0 6|

613 787 42 295 0 0 0 0 0 126 0

261 788 0 180 90 0 0 0 0 0 24

89 790 0 6 18 37 0 0 0 41 12,

72 793 0 5 10 0 5 10 0 0 74

216 794 0 40 15 . 0 0 0 0 49

98 797 0 13 34 0 0 0 0 31 0

. 72 799 . 0 0 9 . 0 0 0 0 0 10

184 - 274 1494 1582 344 73 69 696 3096 392 64 0 44 87 2497 1312

983 983 347 120 0 180 3200 541 456 45 90 45 1871 631

1394 1394 366 2246 2732 6673 7278 4913 192 2923 6286 682 5787

961 961 369 338 1124 4451 7193 1880 595 2071 813 1807 13969

983 983 386 1758 2524 7437 5980 4958 1037 1017 6641 3316 12613

821 821 389 753 8019 7680 2146 3338 2485 7943 3179 3802 4480 652

282 282 391 886 3369 6459 969 601 3491 369 1410 2289 834 1060

164 795 21 104 23 20 34 0 15 1523 103

72 789 0 50 25 35 15 5 15 144 38

227 791 127 487 375 283 28 21 16 250 331

. 100 798 . 261 281 468 . 309 55 78 99 1842 1731

275 - 366 1432 1432 345 4671 18723 12712 22231 6457 24864 7192 10703 10046 20558 6624

865 865 346 23203 40360 16064 7913 3490 5421 9162 7972 25821 16698 9963

334 334 368 3630 8664 1815 7305 1940 1447 3045 4411 4847 2924

718 718 387 16297 13169 8214 5004 10310 11803 12922 1778 8758 . 1462

361 361 388 1639 2657 6605 894 472 1788 4569 1018 2226 1539 670

145 145 392 537 4317 4149 568 459 559 436 239 1116 973 559

175 796 72 1071 975 1061 542 235 36 746 903

. 81 800 . . 1839 1821 . 936 584 145 1788 1677,

367 - 549 186 186 729 587 1797 1241 461 486 1689 819 273 537 316 32

216 216 731 604 . 2333 517 2791 1501 728 700 782 458 198

468 468 733 1610 2694 3058 5991 2414 2437 2015 601 2439 554 2110

272 272 735 2301 3511 3592 4808 4457 1154 3031 2611 1310 1219

. 50 792 . 1494 1510 1861 . 517 277 137 957 2486 1247

550 - 731 170 170 730 342 84 503 52 366 164 1050 412 322 104 43

231 231 732 374 607 1414 1176 763 1128 632 234 1198 226 254

228 228 734 668 1854 1812 929 298 795 1129 394 248 . 48

175 175 736 706 2848 2696 3045 867 6644 2195 1626 535 277

732 -914 . 227 737 3170 4965 4216 9306 2014 1936 2264 2123 2077 3138
223 741 1917 8083 10239 1363 506 1810 2163 1210
348 745 1891 3064 1987 404 438 814 407 1963
159 748 . 853 711 264 400 427 667 25 55
915 -1097 221 738 2919 3283 2003 1176 725 1094 1125 775 1094
206 742 . 808 2706 1204 867 468 652 1474 3245
392 746 1267 1845 674 770 351 1159 129 67

126 749 121 841 186 . 121 19 61 9 .

1098 -1280 254 739 1655 3127 2568 349 472 360 332 1136 472
211 743 1205 2245 493 3316 1055 697 1901 566
724 747 498 1029 498 299 697 50 199 199

556 750 841 4245 1874 814 2027 153 497 191 .

1281 -1463 264 740 1543 2978 1217 436 1180 908 946 617 817
280 744 2773 1213 2140 757 1266 770 4452

229 751 . 1040 2991 3103 . 929 971 221 54 . .

Abundance (000s) 71863 147500 153954 142871 68018 85354 80458 66613 90941 62770 76390
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Table 17a Biomass estimates (t) of Greenland halibut from Canadian spring surveys in Div. 3L using a Campelen trawl during 1995-2005.

Depth Range (M) V1 Area____V4 Area___ Stratum 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005
30 - 56 . 268 784 . . . 0 0 . 0 0 . 0 .
57 - 92 2071 2071 350 0 0 0 0 0 0 0 0 0 0 0

1780 1780 363 0 0 0 0 0 0 0 0 0 0 0
1121 1121 371 0 0 0 0 0 0 0 0 0 0 0
2460 2460 372 0 0 0 0 0 0 0 0 0 0 0
1120 1120 384 0 0 0 0 0 0 0 0 0 0 0
. 465 785 . . . 0 0 . 0 0 . 0 .
93-183 1519 1519 328 2 0 0 0 0 18 0 0 0 1 13|
1574 1574 341 0 2 0 14 0 26 0 0 0 0 0
585 585 342 0 0 0 5 0 0 0 0 0 0 0
525 525 343 0 0 0 2 0 0 0 0 0 0 30
2120 2120 348 0 1 9 0 0 0 0 0 0 0 0
2114 2114 349 0 1 0 11 0 14 2 0 0 0 5
2817 2817 364 0 0 6 0 0 0 1 0 1 0 0
1041 1041 365 0 1 0 0 14 0 0 0 0 0 45
1320 1320 370 0 0 0 0 0 0 0 0 0 0 0
2356 2356 385 0 0 0 0 0 0 0 0 0 12 0
1481 1481 390 0 0 24 0 0 6 0 0 0 0 9
84 786 0 0 0 0
613 787 0 0 0 0
261 788 0
89 790 10
72 793 3 .
216 794 0 0
98 797 0 0 .
. 72 799 . . . . . . . . . 0.
184 - 274 1494 1582 344 0 3 59 0 21 24 3 0 31 34 23
983 983 347 0 1 5 0 0 1 0 0 0 0 32
1394 1394 366 90 6 169 10 30 0 1 48 148 255 236
961 961 369 0 1 2 79 17 0 1 0 464 0 199
983 983 386 10 1 84 11 633 0 0 0 0 115 494
821 821 389 142 38 435 122 435 1070 143 3 2 36 994
282 282 391 54 9 3 43 0 4 3 16 58 0 238
. 164 795 0 0 . .
72 789 18 0
227 791 113 .
. 100 798 . . . . 23 . . . 0 . .
275 - 366 1432 1432 345 122 335 892 302 926 891 495 566 441 1953 429
865 865 346 123 354 1372 639 338 366 513 245 307 469 789
334 334 368 30 137 216 263 228 456 311 327 703 241 362
718 718 387 391 208 2514 2585 2026 4356 439 97 359 724 2967
361 361 388 163 304 382 1404 464 482 220 223 608 989 332
145 145 392 51 288 117 464 100 143 85 74 248 111 356
175 796 7 0
. 81 800 . . . . 210 . . . . . .
367 - 549 186 186 729 136 803 236 3921 1351 1286 555 407 589 724 292
216 216 731 456 897 299 3531 1284 1725 664 217 1336 496 288
468 468 733 582 3016 3003 7556 3311 2290 1139 847 3444 1138 2315
272 272 735 1063 302 4063 5100 4332 4656 2186 939 598 1207 1685
. 50 792 . . . . 533 . 903 . 148 . .
550 - 731 170 170 730 86 245 0 1693 292 745 772 177 53 54 129
231 231 732 291 462 1420 3220 1219 996 1173 533 465 560 354
228 228 734 583 1327 1361 4169 1324 2887 621 362 367 592 459
175 175 736 449 791 1793 5037 3463 4372 2804 1378 1747 259 1923
732 -914 . 227 737 . . . . . . . . . . .
223 741
348 745
159 748
915 -1097 221 738
206 742
392 746
126 749
1098 -1280 254 739
211 743
724 747
556 750
1281 -1463 264 740
280 744
229 751 . . . . . . . . . . .
Total Biomass (t) 4826 9533 18467 40182 22724 26815 13035 6459 12118 9973 14997
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Table 17b Abundance estimates (000s) of Greenland halibut from Canadian spring surveys in Div. 3L using a Campelen trawl during 1995-2005.

Depth Range (m) V1Area V4Area Stratum 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005
30- 56 . 268 784 . . . 0 0 . 0 0 . 0 .
57- 92 2071 2071 350 0 0 0 0 0 0 0 0 0 0 0

1780 1780 363 0 0 0 0 0 0 0 0 0 41 0
1121 1121 371 0 0 0 0 0 0 0 0 0 0 0
2460 2460 372 0 0 0 0 0 0 0 0 0 0 0
1120 1120 384 0 0 0 0 0 0 0 0 0 0 0
. 465 785 . . . 0 0 . 0 0 . 0 |
93-183 1519 1519 328 15 30 0 0 0 84 42 0 0 42 104
1574 1574 341 0 31 0 87 0 130 0 0 0 0 0
585 585 342 0 0 0 40 0 0 0 0 0 0 0
525 525 343 0 0 0 36 0 0 0 0 0 0 32
2120 2120 348 0 29 32 0 0 0 0 0 0 0 0
2114 2114 349 0 65 0 73 0 36 42 0 0 0 48
2817 2817 364 0 30 43 0 0 39 86 0 129 0 0
1041 1041 365 0 29 0 0 32 0 0 0 0 0 143
1320 1320 370 0 30 0 0 0 0 0 0 0 0 0
2356 2356 385 0 0 0 0 0 0 0 0 0 41 0
1481 1481 390 0 0 102 0 0 407 0 0 41 0 73
. 84 786 0 7 . 6 0
613 787 0 0 0 0
261 788 0
89 790 24
72 793 5 .
216 794 0 0
98 797 0 0 .
. 72 799 . . . . . . . . . 0 i
184 - 274 1494 1582 344 0 62 261 36 39 163 87 0 44 435 87
983 983 347 0 34 68 0 0 85 0 0 0 0 90
1394 1394 366 341 38 1406 146 170 0 38 1364 1304 1283 805
961 961 369 0 33 59 397 78 0 44 0 3746 0 1425
983 983 386 30 68 781 68 2710 0 0 0 0 481 1412
821 821 389 715 791 5141 979 1694 4574 866 142 75 264 2711
282 282 391 414 388 52 282 0 188 155 116 407 0 892
. 164 795 . . . 0 . . 0 . i
72 789 65 0
227 791 208 .
. 100 798 . . . . 61 . . . 0 . .
275 - 366 1432 1432 345 834 4268 7958 3400 4062 3758 4478 2872 3034 13951 1646
865 865 346 582 8673 16262 3094 1728 1988 4447 3587 3512 3411 2102
334 334 368 204 1501 2413 1718 1066 1437 791 1362 4628 1133 1195
718 718 387 1844 5461 24347 13689 8520 17334 1800 658 2321 2853 11452
361 361 388 607 4247 1962 7824 1837 2008 1192 1363 3327 3487 971
145 145 392 253 3551 1127 2753 509 355 509 329 1935 888 1427
175 796 43 36
. 81 800 . . . 456 . . . . . |
367 - 549 186 186 729 637 3774 1076 20763 3416 2890 1621 1720 2887 2623 721
216 216 731 1301 4958 1530 13617 4115 4558 1598 1000 4632 1638 647
468 468 733 2361 18551 13680 23219 10880 6152 4178 3122 17443 3813 6695
272 272 735 3210 1949 18286 17174 11726 10063 5355 3645 2736 4141 3749
. 50 792 . . . . 1220 . 1401 . 404 .
550 - 731 170 170 730 208 531 0 4022 608 1668 1287 608 118 159 180
231 231 732 713 1657 4435 9612 2955 1729 2599 1624 1321 1285 706
228 228 734 1763 5504 3980 11277 3288 4767 1469 1267 937 2107 1073
175 175 736 1134 2846 5862 13325 6795 6668 4696 2749 5903 824 3723
732 -914 227 737 .
223 741
348 745
159 748
915 -1097 221 738
206 742
392 746
126 749
1098 -1280 254 739
211 743
724 747
556 750
1281 -1463 264 740
280 744
229 751 . . . . . . . . . . .
Total Biomass (t) 17165 69126 110862 147631 68316 71080 38783 27530 60919 44896 44111




Table 18a Biomass estimates (t) of Greenland halibut from Canadian spring surveys in Div. 3N using a Campelen trawl during 1996-2005.
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Depth Range (m) V1Area V4Area Stratum 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005
<=56 1593 1593 375 0 0 0 0 0 0 0 1 0 [
1499 1499 376 12 0 0 0 0 1 0 0 0 70|
57 - 92 2992 2992 360 19 349 130 471 183 23 0 0 71 62|
1853 1853 361 0 0 1 0 0 4 0 0 0 0|
2520 2520 362 0 0 0 0 0 0 0 0 0 [
2520 2520 373 0 0 0 0 0 0 0 0 0 0|
931 931 374 9 0 0 0 0 0 73 0 0 0|
674 674 383 0 0 0 0 0 0 0 0 0 0|
93-183 421 421 359 145 133 31 165 96 19 0 2 4 133
100 100 377 6 4 0 321 0 0 0 0 0 25|
647 647 382 0 0 76 0 20 0 0 0 1 356)
184 - 274 225 225 358 259 677 413 458 46 17 29 118 51 27|
139 139 378 48 37 49 719 4 14 6 82 7 15|
182 182 381 178 90 10 217 33 7 0 41 0 92|
275 - 366 164 164 357 57 82 375 17 4 43 0 13 134 26
106 106 379 85 183 170 1047 312 28 88 736 16 29
116 116 380 117 162 58 43 53 28 19 287 72 220
367 - 549 155 155 723 333 134 300 68 173 71 24 60 27 25|
105 105 725 242 952 130 37 289 150 68 153 15 201
160 160 27 389 1482 1499 328 843 358 22 315 219 174
550 - 731 124 124 724 196 142 368 575 114 95 201 142 72 24
72 72 726 93 254 1463 63 257 139 52 125 91 45
156 156 728 1226 576 1475 1804 1088 222 686 642 79
732 - 914 134 752
106 756
154 760
915 -1097 138 753
102 757
171 761
1098 -1280 180 754
99 758
212 762
1281 -1463 385 755
127 759
261 763 . . . . . . . . . !
Total Biomass (1) 3415 4681 5647 6003 4228 2084 805 2761 1422 1603}
Table 18b Abundance estimates (000s) of Greenland halibut from Canadian spring surveys in Div. 3N using a Campelen trawl during 1996-2005.
Depth Range (m) V1Area V4 Area Stratum 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005
<=56 1593 1593 375 0 0 0 0 0 0 0 88 0 0
1499 1499 376 41 0 0 0 0 41 0 0 0 247,
57 - 92 2992 2992 360 225 2190 1098 2507 453 41 0 0 329 320
1853 1853 361 0 0 32 0 0 85 0 0 0 0
2520 2520 362 0 0 0 0 0 0 0 0 0 0
2520 2520 373 0 0 0 0 0 0 0 0 0 0
931 931 374 85 0 0 0 0 0 299 43 0 0
674 674 383 0 0 0 0 0 0 0 0 0 0
93-183 421 421 359 852 1390 129 550 347 203 0 91 29 898,
100 100 377 14 21 0 935 0 7 7 14 7 83
647 647 382 0 0 178 0 89 0 0 0 51 801
184 - 274 225 225 358 3853 6782 1871 1594 138 232 74 327 495 220,
139 139 378 660 229 220 1673 223 102 31 429 60 63|
182 182 381 2189 490 200 613 2754 206 11 601 0 318,
275 - 366 164 164 357 471 180 1636 66 20 144 11 80 514 271
106 106 379 853 938 890 5009 7945 97 2318 6517 109 94
116 116 380 1763 1548 559 247 756 121 291 1125 431 810,
367 - 549 155 155 723 1773 853 1386 192 341 126 47 152 64 85
105 105 725 2035 5545 712 100 650 571 356 718 70 884
160 160 727 3363 7545 7538 1101 2348 1487 204 1436 942 558,
550 - 731 124 124 724 1002 687 1008 2167 212 159 350 337 179 34
72 72 726 293 763 5477 178 525 228 105 393 256 114
156 156 728 6532 2154 4496 4286 2457 707 2384 2382 225
732- 914 134 752
106 756
154 760
915 -1097 138 753
102 757
171 761
1098 -1280 180 754
99 758
212 762
1281 -1463 385 755
127 759
261 763 . . . . . . . . . .
Abundance (000s) 26004 29159 25088 21429 21086 6307 4811 14735 5918 6026




Table 19a Biomass estimates (t) of Greenland halibut from Canadian spring surveys in Div. 30 using a Campelen trawl during 1996-2005.
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Depth Range (m) V1Area V4 Area Stratum 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005
57- 92 2089 2089 330 0 0 0 0 0 0 0 0 0 0
456 456 331 0 0 16 0 0 0 0 0 0 0
1898 1898 338 478 40 62 0 0 0 2 0 13 0
1716 1716 340 0 0 0 0 0 0 0 0 0 0
2520 2520 351 0 0 0 0 0 0 0 0 0 0
2580 2580 352 114 48 0 0 0 0 3 0 0 0
1282 1282 353 119 146 331 2 25 0 3 0 1 84
93-183 1721 1721 329 1 13 0 0 1 1 0 0 0 14
1047 1047 332 148 376 475 0 4 0 1 6 24 62
948 948 337 179 139 4 0 3 31 1 91 17 37
585 585 339 0 2 8 0 0 33 0 0 0 0
474 474 354 807 122 330 3 0 11 22 8 25 43
184 - 274 151 147 333 5 62 23 0 9 0 8 0 2 12
121 121 336 100 168 11 0 7 3 8 11 6 15
103 103 355 249 168 20 0 3 84 5 46 42 13|
275 - 366 92 96 334 20 39 6 2 1 0 1 0 0 3
58 58 335 9 92 15 0 2 0 0 0 1 1
61 61 356 161 68 47 1 0 3 1 7 1 3
367 - 549 93 166 717 42 165 55 0 0 1 0 0 6 0
76 76 719 9 24 29 1 8 0 21 0 23 18
76 76 721 161 59 112 5 30 1 8 2 7 3
550 - 731 111 134 718 70 116 154 11 26 8 41 60 73 56
105 105 720 29 61 111 4 45 23 3 12 63 122
93 93 722 57 176 203 23 120 23 43 3 86 51
732 - 914 105 764
99 768
135 772
915 -1097 124 765
138 769
128 773
1098 -1280 144 766
128 770
135 774
1281 -1463 158 767
175 771
155 775 . . . . . . . . . .
Total Biomass (t) 2757 2084 2010 1328 284 224 173 245 391 538
Table 19b Abundance estimates (000s) of Greenland halibut from Canadian spring surveys in Div. 30 using a Campelen trawl during 1996-2005.
Depth Range (m) V1Area V4Area Stratum 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005
57-92 2089 2089 330 0 0 0 0 0 0 0 0 0 0
456 456 331 0 0 63 0 0 0 0 0 0 0
1898 1898 338 5035 459 298 0 0 0 87 0 186 0
1716 1716 340 0 0 0 0 0 0 0 0 0 0
2520 2520 351 0 0 0 0 0 0 0 0 0 0
2580 2580 352 907 592 0 0 0 0 89 0 0 0
1282 1282 353 1340 1195 1905 8 141 44 176 0 44 441
93-183 1721 1721 329 79 250 0 0 47 47 0 0 0 47
1047 1047 332 1914 5425 3909 1 144 0 48 144 432 384
948 948 337 1739 1415 98 0 33 391 43 2521 360 130
585 585 339 0 72 40 0 0 161 0 0 0 0
474 474 354 20278 1467 2289 8 0 186 685 98 359 442
184 - 274 151 147 333 111 600 233 1 131 0 131 0 22 131
121 121 336 1987 1680 141 0 105 92 75 100 50 227
103 103 355 8005 1467 88 0 6 1155 54 484 681 88
275 - 366 92 96 334 343 252 125 6 26 0 33 0 0 26
58 58 335 126 794 156 2 36 8 4 0 9 18
61 61 356 2031 369 183 3 0 30 26 34 38 37
367 - 549 93 166 717 544 1060 396 1 0 10 34 0 11 0
76 76 719 97 177 90 1 5 5 54 0 25 183
76 76 721 1673 391 350 12 37 5 28 14 58 33
550 - 731 111 134 718 325 664 828 30 28 18 37 147 74 121
105 105 720 182 331 575 7 7 54 17 14 126 200
93 93 722 381 1086 886 70 199 56 30 18 121 125
732 - 914 105 764 . . . . .
99 768
135 772
915 -1097 124 765
138 769
128 773
1098 -1280 144 766
128 770
135 774
1281 -1463 158 767
175 771
155 775 . . . . . . . : : :
Abundance (000s) 47095 19746 12652 4013 1017 2262 1651 3573 2595 2633




Table 20a. Greenland halibut biomass estimates (000 t), by division, from Canadian fall surveys during 1995-2005.
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DIVISION
Year 2G 2H 2) 3K SA2+3K 3L 2J3KL 3M 3N 30 3LMNO | TOTAL
1995 NO SURVEY 35.6 69.2 - 11.3 116.1 NO SURVEY -
1996 22.3 26.1 64.8 120.3 2335 36.6 221.7 10.2 5.1 1.0 52.9 286.4
1997 155 38.6 82.1 130.5 266.7 48.6 261.2 7.0 6.4 2.1 64.1 330.8
1998 4.5 39.0 62.1 142.2 247.8 55.9 260.2 7.8 14.8 5.4 83.9 33L.7]
1999 10.5 30.7 87.1 175.6 303.9 34.0 296.7 24 2.7 1.9 41.0 344.9
2000 NO SURVEY 54.9 1433 198.2 34.1 232.3 55 9.3 4.2 53.1 251.3]
2001 NO SURVEY 37.7 65.8 128.7 232.2 29.9 224.4 53 7.2 4.5 46.9 279.1
2002 NO SURVEY 53.6 67.0 120.6 224 143.0 25 5.7 4.1 34.7 155.3
2003 NO SURVEY 59.8 71.5 131.3 26.1 157.4 4.3 1.1 2.6 341 165.4
2004 NO SURVEY 48.2 59.1 90.5 197.8 15.9 213.7 NO SURVEY 29 0.4 19.2 217.Q
2005 NO SURVEY 61.1 1126 173.7 30.1 203.8 NO SURVEY 33 2.3 35.7 209.4
Table 20b. Abundance and biomass estimates of Greenland halibut, by Division, from Canadian fall 2005 survey.
Upper and lower indicate approximate 95% confidence limits.
Area Total Upper Lower Mean Upper Lower
Division 2G
Abundance
NO SURVEY
Biomass (kq)
Division 2H
Abundance
NO SURVEY
Biomass (kq)
Division 2J
Abundance 348,995,062 426,079,961 271,910,163 No/Tow 100.4 122.6 78.2
Biomass (kg 61.077.609 74685490 47.469.727 Ka/Tow 176 215 13.7
Division 3K
Abundance 351,982,829 404,550,745 299,414,912 No/Tow 69.5 79.9 59.1
| Biomass (kq) 112,578,969 131,926,081 93.231.857 Ka/Tow 22 26.1 18.4
Division 3L
Abundance 76,389,637 115,938,717 36,840,556 No/Tow 13.0 19.8 6.3
Biom k 30,123,022 39,350,024 20,887,021 Ka/Tow 51 6.7 3.6]
Division 3M
Abundance
NO SURVEY
| Biomass (kq)
Division 3N
Abundance 6,580,783 11,911,281 1,250,284 No/Tow 2.6 4.6 0.5]
Biomass (kq) 3,252,840 4,408,646 2,097,034 Ka/Tow 1.3 1.7 0.8
Division 30
Abundance 3,410,394 4,488,562 2,332,226 No/Tow 1.2 1.6 0.8|
Biomass (kq) 2.339.326 3,154818  1,523.835 Ka/Tow. 0.8 11 0.5]
Combined
SA2+Div. 3KLMNO
Abundance 660,790,964 748,364,762 573,217,166 No/Tow 36.1 40.8 313
Biomass (kg 170437317 191,339,883 149,534,752 Ka/Tow 9.3 104 8.2
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Table 21a. Mean weight (kg) per tow and associated ClI for Greenland halibut in Div. 2G and 2H for 1978 - 2005 in years when surveys were done.

Division
2G 2H
Year Mean wt/tow Upper Limit Lower Limit Mean wt/tow Upper Limit  Lower Limit
1978 34.2 45.9 22.6 54.2 77.1 314
1979 31.6 42.2 21.0 101.3 132.6 70.0
1981 29.0 63.2 -5.2 37.6 47.7 274
1987 23.4 31.3 15.5 27.7 35.5 19.8
1988 18.9 33.0 4.8 29.0 36.4 21.6
1991 0.9 1.6 0.2 4.4 8.0 0.8
1996 11.8 234 0.1 16.5 19.6 13.3
1997 13.7 17.2 10.3 38.2 49.0 27.4
1998 4.4 8.1 0.6 254 43.0 7.7
1999 5.4 7.6 3.2 20.0 24.8 15.2
2001 NO SURVEY 30.7 44.0 17.3
2004 NO SURVEY 304 37.6 23.2

Table 21b. Mean weight (kg) per tow for Greenland halibut in Division 2J and 3K for 1978-2005.

Division
2J 3K
Year Mean wt/tow Upper Limit  Lower Limit Mean wt/tow Upper Limit  Lower Limit
1978 39.0 50.2 27.8 37.9 49.1 26.6
1979 32.2 38.1 26.2 25.0 30.9 19.1
1980 325 40.0 25.0 28.0 33.3 22.6
1981 33.2 43.6 22.8 31.2 36.3 26.2
1982 44.3 52.3 36.2 28.3 33.7 22.9
1983 33.8 40.1 27.6 39.6 47.5 318
1984 35.8 452 26.5 38.3 46.7 29.9
1985 26.7 33.2 20.2 28.0 33.1 23.0
1986 31.2 42.6 19.8 38.9 48.0 29.7
1987 21.3 29.8 12.8 28.6 34.5 22.8
1988 15.6 19.1 12.2 29.9 37.1 22.8
1989 19.1 345 3.7 30.5 36.8 24.2
1990 18.5 23.2 13.8 23.2 31.0 154
1991 6.4 7.7 5.2 15.3 18.5 121
1992 5.6 7.4 3.8 10.3 13.1 7.5
1993 8.2 10.0 6.4 20.4 24.1 16.7
1994 8.5 11.1 5.8 12.5 14.3 10.7
1995 12.8 15.4 10.1 15.0 17.9 121
1996 18.6 23.6 13.7 23.6 27.7 195
1997 23.6 54.2 -7.0 25.6 29.2 22.0
1998 17.9 20.5 15.2 27.9 32.1 237
1999 25.4 29.1 21.6 37.7 46.7 28.7
2000 15.9 19.8 11.9 29.6 41.0 18.2
2001 18.9 24.9 12.9 25.3 28.8 217
2002 15.4 19.2 11.7 131 16.6 9.7
2003 17.2 214 13.0 14.0 16.0 12.0
2004 17.0 28.8 5.3 17.8 21.0 145

2005 17.6 215 13.7 22.2 26.1 184
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Table 21c. Mean weight (kg) per tow for Greenland halibut in Division 3L Fall and Spring for 1995-2005.

2005 Not surveyed Not surveyed

Division
3L - Fall 3L - Spring
Year Mean wt/tow Upper Limit Lower Limit Mean wt/tow Upper Limit Lower Limit
1995 2.1 2.7 15 0.9 1.8 0.0
1996 5.8 7.0 4.6 1.8 3.0 0.6
1997 7.6 16.9 -1.7 3.5 4.7 2.2
1998 8.8 11.3 6.2 7.3 114 31
1999 5.8 7.4 4.1 4.0 9.4 -1.5
2000 55 7.8 3.2 5.0 6.1 39
2001 4.7 5.7 3.7 2.4 24 23
2002 35 4.4 2.6 1.2 1.7 0.7
2003 4.1 6.9 13 2.2 33 1.2
2004 34 3.9 2.9 1.8 2.3 1.3
2005 5.1 6.7 3.6 2.8 45 1.1
Table 21d. Mean weight (kg) per tow for Greenland halibut in Division 3N Spring and Fall for 1996-2005.
Division
3N - Fall 3N - Spring
Year Mean wt/tow Upper Limit Lower Limit Mean wt/tow Upper Limit  Lower Limit
1996 2.1 3.8 0.4 14 4.0 -1.2
1997 2.7 11.8 -6.4 2.0 3.8 0.1
1998 5.6 9.4 1.9 2.4 10.0 -5.3
1999 1.2 2.1 0.2 2.5 45 0.5
2000 35 13.7 -6.7 1.8 29 0.6
2001 2.7 3.7 1.6 0.9 3.6 -1.9
2002 2.1 2.8 14 0.3 0.6 0.1
2003 0.4 0.7 0.2 1.1 2.7 -0.4
2004 1.2 6.3 -3.9 0.6 1.0 0.2
2005 13 1.7 0.8 0.7 14 0.0
Table 21e. Mean weight (kg) per tow for Greenland halibut in Division 30 Spring and Fall for 1996-2005.
Division
30 - Fall 30 - Spring
Year Mean wt/tow Upper Limit Lower Limit Mean wt/tow Upper Limit  Lower Limit
1996 0.4 0.6 0.2 1.1 2.0 0.2
1997 0.8 1.3 0.3 0.8 1.0 0.6
1998 2.0 4.4 -0.4 0.8 1.3 0.3
1999 0.8 6.3 -4.8 0.5 0.9 0.2
2000 15 23 0.7 0.1 0.2 0.0
2001 1.6 7.4 -4.1 0.1 0.6 -04
2002 15 2.1 0.8 0.1 0.1 0.0
2003 1.0 1.8 0.2 0.1 0.2 0.0
2004 0.2 0.3 0.0 0.2 0.3 0.0
2005 0.8 11 0.5 0.2 0.4 0.1
Table 21f. Mean weight (kg) per tow for Greenland halibut in Division 3M for 1996-2005.
Division Division
3M - Fall 3M - Fall Strata 528-536 only
Year Mean wt/tow Upper Limit Lower Limit Mean wt/tow Upper Limit  Lower Limit
1996 5.3 12.8 -2.2 144 424 -135
1997 15.0 23.2 6.8 15.0 23.2 6.8
1998 16.7 24.3 9.1 16.7 244 9.1
1999 8.5 13.5 35 8.5 13.5 35
2000 11.8 16.9 6.8 11.9 16.9 6.8
2001 11.3 15.1 7.5 11.3 15.1 75
2002 5.4 7.3 35 5.4 7.4 35
2003 9.3 13.3 5.2 9.3 133 5.2
2004 Not surveyed Not surveyed
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Table 21g. Mean weight (kg) per tow and associated confidence intervals for Greenland halibutin Div. 2J3K for 1978-2005
and Div. 2J3KL for 1995-2005.

Division
2J3K 2J3KL
Year Mean wt/tow Upper Limit Lower Limit Mean wt/tow Upper Limit  Lower Limit
1978 38.4 45.7 31.1 - - -
1979 28.1 32.2 24.0 - - -
1980 30.0 34.2 25.7 - - -
1981 32.1 37.2 27.1 - - -
1982 35.6 40.1 31.1 - - -
1983 36.9 41.8 32.1 - - -
1984 37.2 43.0 315 - - -
1985 275 31.1 23.8 - - -
1986 354 41.8 29.1 - - -
1987 25.5 30.0 20.9 - - -
1988 23.6 27.8 19.5 - - -
1989 25.4 30.7 20.2 - - -
1990 21.2 25.8 16.6 - - -
1991 115 134 9.6 - - -
1992 8.2 9.9 6.6 - - -
1993 15.3 175 13.1 - - -
1994 10.8 12.1 9.4 - - -
1995 14.1 16.1 12.2 9.1 10.2 8.0
1996 21.6 245 18.7 14.9 16.6 13.2
1997 24.8 28.3 21.3 17.5 19.5 15.5
1998 238 26.4 21.2 17.4 19.0 15.8
1999 325 37.8 27.2 21.3 24.4 18.2
2000 239 30.2 175 16.0 19.7 12.3
2001 22.7 255 19.9 15.0 16.7 13.4
2002 14.1 16.3 11.8 9.6 10.9 8.2
2003 15.3 17.2 134 10.5 11.7 9.3
2004 17.5 21.1 13.8 12.4 14.8 10.1
2005 20.3 22.9 17.8 14.1 15.7 12.5
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Table 22a. Mean numbers per tow and associated Cl for Greenland halibut in Div. 2G and 2H for 1978 - 2005 in years when surveys were done.

Division
2G 2H
Year Mean no/tow__Upper Limit __Lower Limit Mean no/tow __Upper Limit __Lower Limit
1978 122.4 171.0 73.7 224.4 670.5 -221.7
1979 65.0 95.0 35.0 285.4 3815 189.3
1981 51.2 68.3 34.2 735 97.8 49.2
1987 106.4 159.4 53.4 225.5 3935 57.6
1988 37.0 53.6 205 259.9 361.1 158.8
1991 9.3 19.3 -0.8 37.6 49.1 26.0
1996 515 72.7 30.4 137.1 166.9 107.3
1997 55.3 66.0 44.6 236.3 323.2 149.3
1998 23.8 134.2 -86.6 109.7 186.9 32.4
1999 25.5 343 16.7 91.5 116.6 66.5
2001 NO SURVEY 165.9 226.6 105.2
2004 NO SURVEY 177.1 250.6 103.7

Table 22b. Mean numbers per tow for Greenland halibut in Division 2J and 3K for 1978-2005.

Division
2J 3K
Year Mean no/tow Upper Limit Lower Limit Mean no/tow Upper Limit Lower Limit
1978 100.4 419.4 -218.7 163.1 230.8 95.3
1979 89.6 109.0 70.2 58.6 73.4 43.8
1980 43.7 57.8 29.6 54.1 67.9 40.3
1981 96.9 140.3 53.6 88.9 105.6 72.3
1982 67.3 79.8 54.8 64.1 74.7 53.4
1983 40.6 51.8 29.4 83.3 100.6 66.1
1984 56.8 83.3 304 74.6 92.0 57.3
1985 69.5 90.7 48.3 97.4 115.9 78.9
1986 49.6 72.4 26.8 141.1 168.3 113.8
1987 44.7 67.0 223 118.0 141.4 94.7
1988 32.6 48.2 17.1 126.2 153.2 99.2
1989 54.7 84.9 24.4 1435 172.2 114.7
1990 52.0 66.3 37.6 84.7 133.3 36.2
1991 33.0 43.4 225 714 89.2 53.7
1992 44.2 62.1 26.2 96.0 145.4 46.6
1993 64.8 86.1 43.6 201.7 254.3 149.1
1994 82.9 109.5 56.2 146.7 164.0 129.4
1995 112.0 140.4 83.6 160.6 201.2 120.0
1996 195.0 255.8 134.3 208.5 244.8 172.2
1997 148.8 450.9 -153.3 187.7 225.8 149.7
1998 94.8 127.7 61.8 139.2 164.5 113.9
1999 137.1 164.2 110.0 150.1 181.9 118.2
2000 94.4 110.9 77.9 133.1 162.1 104.1
2001 128.5 184.9 72.1 127.4 146.3 108.5
2002 117.7 139.8 95.6 95.1 116.3 73.8
2003 142.1 188.8 95.3 93.8 121.9 65.8
2004 122.2 186.0 58.4 100.6 118.1 83.1

2005 100.4 122.6 78.2 69.5 79.9 59.1
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Table 22c. Mean numbers per tow for Greenland halibut in Division 3L Spring and Fall for 1995-2005.

Division
3L - Fall 3L - Spring
Year Mean no/tow Upper Limit __Lower Limit Mean no/tow _Upper Limit _Lower Limit
1995 13.3 20.1 6.6 3.2 5.8 0.6
1996 233 28.1 18.4 13.0 18.0 8.0
1997 24.2 28.6 19.8 20.8 35.4 6.2
1998 22.4 27.5 17.4 26.7 40.0 13.4
1999 11.6 14.7 8.5 11.9 13.7 10.1
2000 13.9 17.1 10.6 13.3 16.1 105
2001 12.6 16.1 9.2 7.0 9.3 4.7
2002 10.5 13.2 7.7 5.1 6.6 3.6
2003 14.3 19.2 9.4 11.2 38.7 -16.3
2004 13.2 16.5 10.0 8.1 10.1 6.1
2005 13.0 19.8 6.3 8.3 22.8 6.2
Table 22d. Mean numbers per tow for Greenland halibut in Division 3N Spring and Fall for 1996-2005.
Division
3N - Fall 3N - Spring
Year Mean no/tow Upper Limit  Lower Limit Mean no/tow Upper Limit Lower Limit
1996 20.4 136.4 -95.7 10.8 14.8 6.8
1997 14.8 83.4 -53.8 12.3 25.7 -1.2
1998 15.3 30.9 -0.3 10.4 46.2 -25.3
1999 3.2 13.8 -7.5 8.9 19.8 -1.9
2000 5.1 18.9 -8.7 8.8 55.4 -37.8
2001 4.7 8.9 0.6 2.6 4.9 0.4
2002 4.9 9.1 0.8 2.0 13.8 9.8
2003 2.0 3.0 0.9 6.1 41.1 -28.9
2004 4.4 21.0 -12.3 25 3.6 13
2005 2.6 4.6 0.5 25 3.8 1.2
Table 22e. Mean numbers per tow for Greenland halibut in Division 30 Spring and Fall for 1996-2005.
Division
30 - Fall 30 - Spring
Year Mean no/tow Upper Limit Lower Limit Mean no/tow Upper Limit Lower Limit
1996 3.8 4.8 2.7 18.5 117.2 -80.3
1997 5.7 8.4 3.0 7.7 11.7 3.7
1998 5.9 6.9 4.9 5.0 8.3 1.6
1999 1.9 14.6 -10.8 1.6 2.8 0.3
2000 2.2 35 0.9 0.4 0.6 0.2
2001 1.9 3.7 0.1 0.9 6.6 -4.8
2002 1.8 2.4 12 0.6 0.8 0.5
2003 2.0 2.7 12 14 4.2 -1.4
2004 0.9 15 0.3 1.0 15 0.5
2005 1.2 1.6 0.8 1.0 1.7 0.4
Table 22f. Mean numbers per tow for Greenland halibut in Division 3M for 1996-2005.
Division Division
3M - Fall 3M - Fall Strata 528-536 only

Year

1996
1997
1998
1999
2000
2001
2002
2003
2004
2005

Mean no/tow

Upper Limit  Lower Limit

8.3
16.9
19.9

9.3
12.2
10.8

5.3

9.2

25.7 -9.2
26.4 7.3
32.4 7.4
15.0 3.6
19.1 5.3
14.3 7.4

6.6 3.9
12.9 5.4

Not surveyed
Not surveyed

Mean no/tow Upper Limit Lower Limit
16.5 82.7 -49.7
16.9 26.4 7.3
19.9 32.4 7.4
9.3 15.0 3.6
12.2 19.1 5.3
10.9 14.3 7.4
5.3 6.6 3.9
9.2 12.9 5.4

Not surveyed
Not surveyed
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Table 22g. Mean numbers per tow and associated confidence intervals for Greenland halibut in Div. 2J3K for 1978-2005

and Div. 2J3KL for 1995-2005.

Division
2J3K 2J3KL
Year Mean no/tow Upper Limit Lower Limit Mean no/tow Upper Limit Lower Limit
1978 135.7 180.9 90.6 - - -
1979 72.1 83.3 60.8 - - -
1980 49.5 58.9 40.1 - - -
1981 92.6 113.4 717 - - -
1982 65.5 73.4 57.7 - - -
1983 63.3 73.4 53.3 - - -
1984 67.0 79.5 54.5 - - -
1985 85.4 99.0 71.9 - - -
1986 100.0 116.2 83.8 - - -
1987 86.3 101.4 71.3 - - -
1988 84.8 100.3 69.2 - - -
1989 104.0 121.2 86.9 - - -
1990 70.7 92.5 48.8 - - -
1991 54.9 65.4 44.5 - - -
1992 73.8 99.8 47.8 - - -
1993 144.4 174.5 114.2 - - -
1994 119.2 133.4 104.9 - - -
1995 142.3 168.1 116.6 88.0 102.9 73.1
1996 203.0 234.0 172.1 126.6 1445 108.7
1997 172.0 208.8 135.1 108.9 130.2 87.7
1998 121.2 138.4 104.0 79.1 89.0 69.1
1999 144.6 165.0 124.1 88.7 100.6 76.8
2000 117.0 134.7 99.3 729 83.1 62.7
2001 127.8 148.4 107.3 78.7 90.6 66.8
2002 104.2 119.1 89.4 64.2 72.8 b55.7
2003 113.4 133.7 93.0 71.1 82.6 59.6
2004 109.4 133.7 85.1 75.1 90.8 59.4
2005 82.1 92.5 71.6 54.0 60.4 47.5
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Table 24 Greenland halibut stratified mean number per set at age from Canadian fall surveys conducted in
Divisions 2J3KL combined during 1995-2005. Only otoliths collected in Div. 2J, 3K or 3L are used

in the analysis. Numbers expressed in Campelen 1800 catch units.

1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005
Age (yrs)
0 6.73 2.87 1.44 0.90 3.89 1.84 5.23 4.85 5.72 2.71 4.20
1 30.32 59.31 17.10 13.19 8.65 23.21 25.96 23.87 27.44 22.10 9.54
2 31.18 29.08 34.25 15.50 20.62 13.91 12.85 14.56 15.88 20.96 10.19
3 9.69 20.85 26.66 18.82 15.96 9.74 10.05 7.64 8.13 10.39 5.51
4 3.62 6.59 15.30 14.01 15.87 7.68 9.75 6.29 6.81 9.06 9.06
5 453 462 7.78 10.16 12.83 8.75 6.11 4.37 4.49 6.82 7.47
6 1.55 2.03 3.75 4.00 7.76 5.45 5.61 1.63 1.68 1.94 4.74
7 0.29 0.83 1.75 1.78 2.50 1.83 2.49 0.73 0.71 0.80 2.81
8 0.07 0.18 0.60 0.47 0.48 0.35 0.49 0.23 0.19 0.24 0.45
9 0.01 0.13 0.17 0.13 0.09 0.06 0.09 0.03 0.03 0.05 0.07
10 0.01 0.04 0.05 0.04 0.04 0.02 0.02 0.01 0.01 0.02 0.02
11 0.00 0.02 0.03 0.03 0.02 0.02 0.01 0.01 0.01 0.00 0.02
12 0.00 0.01 0.02 0.02 0.01 0.01 0.01 0.00 0.00 0.00 0.01
13 0.00 0.01 0.01 0.01 0.02 0.01 0.01 0.01 0.00 0.01 0.00
14 0.00 0.00 0.01 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.00
15 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
16 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
17 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
18 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
19 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
20 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Ages 0-20 88.00 126.58 108.91 79.07 88.72 72.86 78.68 64.22 71.10 75.10 54.09
Ages 1-4 74.82 115.83 93.31 61.52 61.10 54,54 58.61 52.36 58.25 62.51 34.29
Ages 5+ 6.46 7.88 14.17 16.65 23.74 16.49 14.84 7.01 7.13 9.89 15.61
Ages 1-10 81.27 123.66 107.40 78.11 84.79 71.00 73.42 59.36 65.37 72.39 49.86
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Table 25a Stratified mean number per tow, at age, by division, from 1996 -1999 Canadian fall surveys. See Table B for explanation of otoliths used.

1996 1997
Age |Dv.2G Div.2H Div.2J Div.3K Div.3L Dv.3M Div.3N Div. 30| Total Age |Div. 2G Dv.2H Dv.2J Div.3K Div.3L Div.3M Dv.3N Div.30]| Total
(yrs) (yrs)
of 079 032 1052 110 011 002 0.24 070 1.88 ol 073 591 332 151 035 0.00 004 0.00 1.54]
1| 1951 5679 10340 9648 526 014 863 054] 39.42 1| 744 3309 1635 3669 186 0.00 023 0.65| 1481
2| 981 4374 4263 5034 457 093 642 133 2281 2| 866 5791 5229 6018 368 0.00 357 157 3082
3| 634 1675 18.88 4079 589 0.78 246 059 13.94 3] 10.60 6160 33.87 49.10 478 0.03 644 2.06| 27.05
4 528 862 898 1007 248 081 1.33 033 5.56, 4] 1363 4516 2507 21.96 465 018 212 090 1477
5| 424 541 6.48 622 231 126 0.89 016 3.68 5 657 1676 927 1111 431 250 161 0.39 7.18
6| 278 304 268 226 150 215 036 006 1.85 6] 393 906 570 411 239 528 054 0.10 3.53
71 113 123 o084 0.88 079 117 0.3 001 0.75 7| 237 460 214 202 133 488 016 0.02 1.80
8| 060 055 0.19 018 018 069 001 000 0.24 8] 084 143 045 077 055 3.06 005 0.03 0.67,
of o058 037 023 009 011 017 0.00 001 0.16 9 023 044 017 019 015 041 001 0.00 0.18]
100 016 008 0.04 0.05 0.04 004 000 000 0.04 100 021 012 006 005 004 012 000 0.00 0.07,
11 008 004 002 003 001 003 0.00 000 0.02 1) 011 009 007 001 003 015 000 0.00 0.04
12| 005 005 0.02 001 001 001 000 000 0.02 12| 002 003 003 001 002 006 000 0.00 0.02
13| 000 000 0.03 001 000 002 000 000 0.01 13 000 005 002 000 002 014 000 0.00 0.02
14| 000 000 0.01 0.00 0.00 0.04 000 000 0.00 14| 000 006 001 001 002 005 000 0.00 0.02)
15| 0.00 000 0.00 0.00 0.00 0.00 000 000 0.00 15 000 001 000 000 000 0.00 000 0.00 0.00]
16| 000 000 0.00 0.00 0.00 0.00 0.00 000 0.00 16| 000 000 000 000 000 0.00 000 0.00 0.00)
Unk| 022 010 0.04 0.00 0.01 002 002 004 0.02 Unkl 000 001 000 000 000 000 000 0.00 0.00)
5+ 984" 10877 10587 972" 4957 5597 1327 o027 6.80 5+ 14.28" 32647 17.927 18287 8847 1665”7 237" 053 1353
o+f 108" 063" 038" 019" 018" 033" 003" o004 o0.28 o+ff 0577 0797 036" 027" 0277 0937 001" o0.01f 0.35
Total| 51,55 13710 194.99 20849 23.26 826 2039  376]  90.40 Total | 55.34 23631 148.81 187.72 2415 1686 1478 571| 10252
1998 1999
Age |Dv.2G Div.2H Div.2J Div.3K Div.3L Dv.3M Div. 3N Div. 30| Total Age [Div. 2G Dv.2H Div.2J Div.3K Div.3L Div.3M Div.3N Div.30| Total
(yrs) (yrs)
of o008 o061 276 0.67 0.07 005 002 003 0.64 o] 120 360 1143 277 036 0.00 002 0.06 2.77
1| 1328 886 1580 2643 118 0.00 0.49 0.08 8.94 1| 656 1209 2379 823 011 000 002 0.02 5.94
2| 282 2001 1822 3035 214 0.00 1.32 037 1216 2| 547 2609 31.64 3730 090 0.00 020 0.17| 1511
3| 152 3754 27.02 3341 269 004 272 088 14.82 3] 174 1055 19.49 3261 066 0.00 049 0.32| 1082
4] 167 2264 1618 2361 515 0.67 350 164 11.46 4l 421 1617 21.88 2954 149 011 070 0.34] 11.96
5| 152 1072 915 1581 619 3.30 342 164 8.01 5| 342 1289 1919 2023 323 082 102 0.46 9.35
6| 118 526 331 562 3.07 654 225 079 3.56 6] 147 544 681 1400 336 258 051 0.30 5.44
71 o091 268 161 248 131 594 1.06 027 1.61 71| 074 288 216 437 121 348 017 0.13 1.95
8| 055 105 045 058 040 212 030 012 0.50 8] 040 102 053 077 022 1.26 003 0.05 0.42
of 004 019 012 015 013 048 0.07 003 0.12 9] 009 051 011 014 004 051 002 0.01 0.11
10/ 004 004 0.04 0.06 0.03 029 004 001 0.05 10/ 004 013 004 008 002 046 000 0.01 0.04
11 002 004 004 0.02 002 020 002 002 0.03 11] 003 007 002 002 001 007 000 0.00 0.02
12| 000 002 0.03 002 001 018 001 000 0.02 12| 001 003 000 001 001 000 000 0.00 0.01]
13| 002 002 0.01 001 001 0.08 000 000 0.01 13] 001 005 003 002 002 0.00 000 0.00 0.02
14| 000 000 0.01 0.00 0.01 001 001 000 0.01 14] 000 001 000 000 000 0.00 000 0.00 0.00
15| 0.00 000 0.00 0.00 0.00 0.00 000 000 0.00 15] 002 001 000 000 000 0.00 000 0.00 0.00
16/ 0.00 000 0.00 0.00 0.00 0.00 000 000 0.00 16/ 000 000 000 000 000 0.00 000 0.00 0.00
Unk| 012 000 0.00 0.00 0.00 000 005 000 0.00 Unk| 000 000 000 000 000 000 001 0.05 0.00
s+ 4407 20017 14777 24757 11187 19147 7.23" 288 107 5+ 6.217 23057 28.88" 39.64" 8107 918" 175" 102 1736
o+ 023" 030" 026" 026" 0207 125" 020" oo06f 0.02 o+f 0197 0827 0207 0277 0107 1.047 002" 009  0.20
Total | 23.76 10968 94.75 13923 2241 19.91 1527 589 53.86 Total|l 2548 9154 137.11 150.08 1161 929 317 1.92| 63.95
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Table 25b Stratified mean number per tow, at age, by division, from 2000-2005 Canadian fall surveys. See Table B for explanation of otoliths used.

2000 2001
Age [ Div.2G Div.2H Div.2J Div.3K Div.3L Div. 3M Div.3N Div. 30 Total Age | Div.2G Div.2H Div. 23 Div. 3K Div. 3L Div.3M Div. 3N Div.30| Total
(yrs) (yrs)
0 6.14 086 020 000 000  0.00) 1.31 0 7.84 1211 6.03 083 000 000 0.0 3.98
1 28.36 4512 323 000 001  0.00) 15.33 1 4308 4339 4311 275 001 009 004 19.46
2) 23.35 2261 1.85 000 013  0.05 10.39 2 4201 2543 19.33 080 000 022 005 11.03
3 12.27 1948 072 000 004  0.02 6.39 3| 2485 1511 17.72 116 000 071 006 8.68
4 853 1524 131 003 021  0.17 6.10 4 2233 1441 1646 18 001 032 003 7.89
5 8.71 1713 223 076 082  0.4§ 6.51 5 11.47 872 10.01 157 045 053 022 5.00
[ 5.16 918 270 404 199  0.78 4.64 6 9.37 6.37 955 205 297 135 063 4.66
7 3 146 283 126 444 140 0.4 1.80 71 2 4.02 2.40 418 120 421 086 056 2.19
g 2 0.29 052 026 164 036  0.15 0.37 8| 2 0.49 0.33 0.83 032 209 026 020 0.48
9 e 0.07 006 004 070 011  0.06] 0.08 9 2 0.24 0.09 011 007 052 005 006 0.09
10 z 0.03 003 002 020 002 0.0 0.03| 10l =z 0.13 0.03 0.01 002 016 0.02 003 0.03|
11 0.02 002 001 020 001  0.02 0.02 11 0.02 0.02 0.01 001 026 002 003 0.02
12 0.01 000 001 010 002 0.0 0.01 12 0.02 0.01 0.00 001 008 002 002 0.01
13 0.00 000 001 001 000 0.0 0.01 13 0.02 0.01 0.02 001 003 000 001 0.01
14 0.00 001 000 001 000  0.00) 0.00 14 0.00 0.00 0.00 000 005 001 0.0 0.00
15 0.00 000 000 001 000  0.00) 0.00 15 0.00 0.00 0.00 000 000 000 0.0 0.00
16 0.00 000 000 005 000  0.00) 0.00 16 0.00 0.00 0.00 000 000 000 0.0 0.00
Unk 0.02 000 000 000 000  0.00) 0.00 Unk 0.03 0.07 0.01 000 000 028 0.0 0.01
54 000 000 1576 2078 653 1217 473 1.9 13.47 s+ 000 2581 1805 2472 524 1082 3.40 175 12.51
9+€ 000 000 015 012 009 129 017 0.1 0.15 o+ 0.00 0.46 0.22 0.16 011 110 041 015 0.18
Totall 000 000 9440 13309 1385 1220 512 220 52.97, Total] 0.00 16592 12850 127.37 1262 10.85 474 192 63.55)
2002 2003
Age [ Div.2G Div.2H Div.2J Div.3K Div.3L Div. 3M Div. 3N Div. 30[ Total Age | Div.2G Div.2H Div. 23 Div. 3K Div. 3L Div.3M Div. 3N Div.30| Total
(yrs) (yrs)
0 14.85 380 023 000 000 0.00 3.47 0 567 1251 032 000 004 002 4.17
1 44.05 3695 240 000 035 0.12 16.64 1 6567 3178 313 000 022 031 19.51
2) 24.64 2435 124 000 027  0.04 10.66 2 3773 1860 180 000 025 021 11.81
3 12.12 1253 128 000 114  0.09 5.86 3 1306 11.78 251 000 054 015 6.22
4 11.25 884 155 001 083  0.09 4.62 4 10.13 961 276 026 050 029 5.32
5 6.89 58 183 036 070 0.21 3.26 5 6.10 650 200 175 031 030 3.50
[ 245 187 098 141 069  0.41 1.41 6 233 2.04 103 268 008 028 1.35]
7 a:> 1.00 069 061 157 065  0.47] 0.72 7 a:> 1.06 0.74 051 208 002 018 0.59
8 5 0.31 018 024 118 021  0.23 0.25 8 5 0.23 021 015 146 001 0.1 0.19
9 9 0.04 002 004 054 004 0.0 0.05 9 9 0.03 0.04 003 053 001 003 0.04
10 z 0.02 001 001 015 002  0.02 0.02 10 z 0.02 0.01 001 021 000 002 0.02
11] 0.01 000 001 004 001  0.03 0.01 11 0.02 0.01 000 002 000 002 0.01
12) 0.00 000 001 000 000 0.0 0.00 12 0.01 0.00 000 006 000 001 0.01
13 0.01 000 001 001 000 0.0 0.01 13 0.01 0.00 001 000 000 0.0 0.00
14 0.00 000 000 001 000  0.00) 0.00 14 0.00 0.00 000 002 000 0.00 0.00
15 0.00 000 000 000 000 0.0 0.00 15 0.00 0.00 000 011 0.00 0.0 0.00
16 0.00 000 000 000 000  0.00) 0.00 16 0.00 0.00 000 000 0.00 0.0 0.00
Unk 0.05 000 001 000 001  0.00) 0.01 Unk 0.00 0.01 000 000 000 003 0.00
54 000 000 10.77 859 373 526 234 144 5.74 5+ 0.00 0.00 9.79 955 374 891 042 098 5.71
94 000 000 013 003 007 074 008  0.13 0.10 o+ 0.00 0.00 0.08 0.07 005 095 001 011 0.08
Totall 0.00  0.00 117.68 95.06 1044 527 493  1.79 46.99 Total]  0.00 0.00 142.05 9383 1426 918 196 196 52.74
2004 2005
Age |Div.2G Div.2H Div.2J Div.3K Div.3L Div. 3M Div.3N Div. 30| Total Age |Div.2G Div. 2H Div. 23 Div. 3K Div.3L Div.3M Div. 3N Div.30| Total
(yrs) (yrs)
0 10.68  6.48 256  0.09 003  0.02 2.92 0 13.67 223 029 0.00  0.00 2.97
1 4481 3871 2943  2.04 053  0.23 19.23 1 29.66 525 131 0.04 008 7.30
2 47.15 3889 2611 231 062 0.3 21.30 2 1973 1394 132 0.17 007 6.29
3 18.88  15.01 1484  2.23 080  0.17 9.90 3 9.86 757 114 029  0.09 3.92
4 22.90 12.32 1235  3.16 0.84  0.08 9.04 4 11.07 1492 281 0.36 008 5.72
5 19.11 651 1111 2.42 119 0.09 6.76 5 886 12.18 259 057 018 4.36
6 852 239 274 0.76 025  0.01 2.29 6 4.07 830 207 0.65 025 3.15
71 @ 338 132 101 02 3 009  0.02 0.90 71 @ 3 253 476 130 3 028 018 1.94
8 2 122 041 032 002 2 001  0.00 0.29 8 2 = 056 071 016 Z 014 019 0.39
9 ‘g 0.26 0.09 0.08 0.00 ‘g 0.00  0.00 0.07 9 ‘g ‘g 0.15 0.08 0.02 ‘g 0.04 007 0.08|
10 = 0.08  0.04 003 000 = 0.00  0.00 0.02 10 = z 0.05 0.02 001 = 0.01 002 0.02
11 0.00 001 000  0.00 001  0.00 0.00 11 0.01 0.04  0.00 0.00 001 0.01
12 0.05 001 000  0.00 0.00  0.00 0.01 12 0.00 0.01  0.00 0.00 001 0.01
13 0.01 0.0 001  0.00 0.00  0.00 0.00 13 0.00 0.01  0.00 0.00  0.00 0.00
14 0.02 0.0 0.00  0.00 0.00  0.00 0.00 14 0.01 0.00  0.00 0.00  0.00 0.00
15 0.00 0.0 000  0.00 0.00  0.00 0.00 15 0.01 0.00  0.00 0.00  0.00 0.00
16 0.00 0.0 000  0.00 0.00  0.00 0.00 16 0.00 0.00  0.00 0.00  0.00 0.00
unk 0.05 0.0 0.00  0.00 0.00  0.00 0.00 Unk 0.00 0.00  0.00 0.00  0.00 0.08
5+ 000 1359 10.77 1531 340 000 155 0.1 10.34 s+ 0.00 000 1625 2611 615 000 169 091 10.03
9+ 000 021 015 013 000 000 001  0.00 0.11 9+ 0.00 0.00 0.23 0.17 003 000 005 010 0.20
Totall 0.00 166.44 12218  100.61 _13.23 000 438  0.92 72.73 Total] 0.00 0.00 10025 7002 1302 000 256 123 36.23
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Table 26 - Greenland halibut stratified mean number per set at age from Canadian spring surveys

conducted in Divisions 3LNO combined during 1996-2005. Only otoliths collected in 3L, 3N, or 30 are used
in the analysis. Numbers are expressed in Campelen 1800 units.

1996 1997 1998 1999 2000 2001 2002 2003 2004 2005
Age (yrs)
0 0.00 0.00 0.00 0.00 0.02 0.00 0.00 0.00 0.00 0.00
1 1.62 1.16 0.22 0.29 0.79 0.57 0.64 0.93 0.66 0.35
2 4.24 3.92 0.81 0.55 1.07 0.71 0.57 2.14 0.57 0.31
3 4.60 5.16 3.85 1.15 1.07 0.74 0.60 1.66 1.18 1.09
4 2.18 3.23 6.19 1.98 151 0.68 0.58 1.57 1.18 0.95
5 0.83 1.46 4.96 3.39 1.95 0.80 0.61 1.06 1.16 137
6 0.28 0.51 1.24 1.09 2.04 0.72 0.21 0.21 0.26 0.82
7 0.06 0.10 0.33 0.24 0.56 0.28 0.05 0.05 0.04 0.21
8 0.00 0.01 0.07 0.05 0.03 0.02 0.01 0.01 0.02 0.03
9 0.00 0.00 0.01 0.01 0.01 0.00 0.00 0.00 0.00 0.00
10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Ages 1-4 12.64 13.47 11.07 3.98 4.44 2.69 2.40 6.30 3.60 2.70
Ages 5+ 1.17 2.08 6.60 4.78 4.59 1.81 0.87 1.32 1.48 243
Ages 1-10 13.81 15.56 17.67 8.75 9.03 451 3.27 7.62 5.08 5.13
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Fig. A. Map of stock area, with NAFO dividing lines, select isobaths, and names referred to in the text. TB and CB

refer to Trinity and Conception Bays, respectively.
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Fig. 1. Distribution (kg per set) of Greenland halibut from Canadian fall surveys during 1991 (left) and 2001 (right). Depth
contours at 200 m, 500 m, and 1 000 m are plotted, along with the NAFO Divisional boundary lines, and the 200 mile
limit demarcating Canadian waters.
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Fig. 1. (cont.) Distribution (kg per set) of Greenland halibut from Canadian fall surveys during 2004 (left) and 2005 (right). Depth

contours at 200 m, 500 m, and 1 000 m are plotted, along with the NAFO Divisional boundary lines, and the 200 mile limit
demarcating Canadian waters.
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Fig. 2a. Campelen stratified mean weight per tow estimates by NAFO Division from Canadian surveys during
1978-2005. Surveys were completed in the fall, unless otherwise indicated. Open symbols indicate
estimates for which the lower value of the confidence interval is negative.
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Figure 2b. Continued.
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Fig. 3. Campelen (or Campelen-equivalent) stratified mean number and weight (kg) per tow of Greenland halibut
from Canadian fall surveys in NAFO Div. 2J+3K combined during 1978-2005.
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Fig. 4. Mean biomass (kg) per tow of Greenland halibut by selected length classes from Canadian fall surveys
conducted in Div. 2J+3K during 1978-2005. See text for computational details.
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Fig. 5. Trends in mean number per tow estimates by age category from Canadian fall surveys in Div. 2] and 3K
combined during 1978-2005. Ages 1-4 represent recruitment, age 5 represents recruitment to the fishery
and ages 5+ represent exploitable biomass.



Abundance at age
@
8

Div. 2GH, 1996

Naa

Div. 2J3K, 1996

93

58

Div. 3LM, 1996

Div. 2GH, 1997

Div. 2J3K, 1997

Div. 3LM, 1997

Div. 3NO, 1996

Div. 3NO, 1997

Div. 2GH, 1998

PV PN

Div. 2J3K, 1998

9796 0,

Div. 3LM, 1998

Div. 3NO, 1998

Div. 2GH, 1999

F=¥=)

Div. 2J3K, 1999

Div. 3LM, 1999

Div. 3NO, 1999

Div. 2GH, 2000
NO SURVEY

Div. 2H, 2001
NO SURVEY IN DIV. 2G

Dooao

Div. 2GH, 2002
NO SURVEY

Div. 2J3K, 2000

99
97

Div. 3LM, 2000

Div. 2J3K, 2001

99

Div. 2J3K, 2002

01
00

Div. 2GH, 2003
NO SURVEY

Div. 2J3K, 2003
02
01

Div. 3NO, 2000

Div. 3LM, 2001

Div. 3NO, 2001

Div. 3LM, 2002

Div. 3LM, 2003

Div. 2H, 2004
NO SURVEY IN DIV. 2G

n o PPEY

Div. 2GH, 2005
NO SURVEY

Div. 2J3K, 2004

H””ﬂnn

Div. 3L, 2004
NO SURVEY IN DIV. 3M

Div. 3NO, 2002

Div. 3NO, 2003

Div. 3NO, 2004

Div. 2J3K, 2005

Div. 3L, 2005
NO SURVEY INDIV. 3M

0 2 4 6 8 1012 14 16

0 2 4 6 8 10 12 14 16

Age (yrs)

0

2 4 6 8 10 12 14 16

Div. 3NO, 2005

0 2 4 6 810121416

Fig. 6.  Greenland halibut abundance at age (millions) by year and NAFO Division groupings from Canadian fall
surveys during 1996-2005. Bar labels indicate year-class. Otoliths used to develop age length keys for

2005 were composed of the otoliths from each separate Division.
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Fig. 7. Greenland halibut percent at age by year and NAFO Division groupings from Canadian fall surveys during
1996-2005. Bar labels indicate year-class. Otoliths used to develop age length keys for 2005 were
composed of the otoliths from each separate Division.
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Fig. 8. Greenland halibut abundance (millions) and percent at age by year from Canadian spring surveys in Div.
3LNO during 1996-2005. Bar labels indicate year-class. Otoliths used to develop age length keys for 2005

were composed of the otoliths from each separate Division.
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Fig. 9. A comparison of percent abundance at age of Greenland halibut from Canadian spring and fall surveys in
NAFO Div. 3L, 3N and 30 during 1996-2005 using a Campelen 1800 shrimp trawl.
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Fig. 10. Lengthatage (cm) and weight at age (kg) for Greenland halibut from Canadian fall surveys in Div. 2J+3K,
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