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Introduction

Since about 1989, a deepwater fishery for Greenland halibut has developed at the continental
slope of the NAFO Regulatory Area in Div, 3LM and more recently in Div. 3N in depths generally
exceding 1000 meters. Catches in this area have been in the range of 50,000-60,000 tons since 1990.
The fishery has been carried out mainly by freezer trawlers from EU (Spain) and EU (Portugal) as
well as other non-contracting parties. In addition, a small vessel gillnet fishery has also developed
in the Canadian zone at the continental slope primarily of Div. 3KL but more recently in Div. 2GH.
The catches from the fishery component, however, has been relatively low by comparison to the non-
Canadian trawler fishery with catches usually around 3,000 tons or less in the last couple of years.

In order to evaluate the distribution and abundance of Greenland halibut, in particular, deepwater
trawl surveys were conducted in 1991, 1994 and 1995 in Div. 3KLM in 1991 and included some of
Div. 3N in 1994 and 1995. This paper describes the distribution and abundance of Greenland halibut
as well as a comparative analysis of the size and age compositions among the three years and
divisions surveyed. s )

Materials and Methods

All three surveys were conducted by large offshore trawlers with the necessary capacity to
fish depths beyond 1500 meters. All surveys were conducted using the same fishing gear i.c. an
Engel 145" otter trawl with 18" rockhopper footgear and a 28 mm liner in the codend in order to
rctain the catch of small fish. To standardize sets within and among surveys, the fishing gear was
equipped with electronic sensors which recorded when the net was on the bottom, the wing spread,
heaclline height, towing speed and distance towed. This was done to dispel any concern related to
the use of different vessels. - :

The first survey was carried out by the vessel Cape Adair during Sept. 4-30, 1991 in Div.
3KLM with most sets in conducted within a depth range of 750-1500 meters. A total of 106
successful fishing sets were completed, 27 in Div. 3K, 42 in Div. 3L and 37 in Div. 3M. This survey
used a line transect design which was later post-stratified according to the stratification scheme
described in Bishop (1994).

‘ The seco_nd survey was conducted by the vessel Zandvoort during Feb, 3-Mar. 13, 1994 in
Div. 3KLMN using a stratified-random design with the same stratification scheme discussed above
at d?pths rangeing from 550-1500 meters depending upon the division. A total of 131 successful
fishing sets were completed, 22 in Div. 3K, 47 in Div. 3L, 51 in Div. 3M and 11 in Div. 3N,

’ The }995 survey was carried out during Mar. 16-April 2] by the Canadian research vessel
Teleost in Div, 3KLMN using the same. stra_liﬁcd-random design as in 1994 in depths of 500-1500
meters \jmh more extensive coverage in Div. 3K than the previous two surveys. A total of 142
successful sets were conducted, 48 in Div. 3K, 48 in Div. 3L, 37 in Div. 3M and 9 in Div. 3N,

At the end of each fishing set the catch numbers and weights (kgz) were collected for each




spesies caught and whare Ome was available, lenuth frequencies were obtained for the major
groundlish specics encountered.  Detailed sampling was carried out for Greenland halibut in all scts
including length, sex und maturity frequencies and otoliths, A description of the results with respect
to American plaice, witch flounder. redfish, roundnose grenadier and roughhead grenadier is
presented separately in another paper (this meeting).

Hesults
Listitbution

Oreenland halibut were widely distributed and were caught in all sets in 1997 and with few
exceptions, most sets for the 1994 and 1593 surveys. The only arca where no fish were encountered
was i the area known as the Beothuck Knoll at the southwest side of the Flemish Cap which is more
noted for the abundance of redlish (Fig. 1 and 2). Although the estimates ¢f biomass and abundance
varled annually, the relative distribution remained very much the same throughout the three surveys
with most of the cateh occurring in Div, 3K and wlong the slope of Div. 3{. owt to the Sackville Spur
and zlong the westem side of the Flemish Pass. There were no Nshing stations occupicd in Div. 3N
in the 1991 survey, but in 1994 there were relatively large calches in the northeastern part of this
arca, Jn the 1993 survey, however, the catches here were much lower relative 1o the remainder of
the survey ares cspecially v, 3K and the western part of Div. 31,

Biomass end Abundance

The trawlzble biomass of Greenland halibut declined considerably between 1991 and 1994
hut showed an equal or greater increase between 1994 and 1995 except tor Div. 3M which was litle
better than 1994 (Table 1), The largest biomass was in Div, 3K followed by Div. 31. which together
accounted for more than 70% of the total biomass for the common strata surveved in all vears.
However. for straia not covered in all three vears, primarily in the 550-1000 meter depth range in
Div. 3K, there was a substantial portion ot the total biomass unaccounted for (about 50%) in the
comparisons of commuon strata. The total biomass estimated for the entire survey area in 1995 wag
about 72,000 tons compared (o 30,000 tons in 1994 and 70.000 tons in 1991, For comparable strata
the estimated biomass in 1995 is 46,000 tons compared to 30.000 tons in 1994 and 45,004 tons in
1991, The estimated abundance of Greenland halibui, on the other hapd. showed some increase
overall berwaen 1991 and 1994 which when compared 1o the considerable reduction in biomass
indicated a substantial shift in size compesition towards smaller fish (Table 2). The abundance
estimate for 1995 is very much higher than the previous estimates for Div. 3K and 3L with only
slight differences between yvears for Div, 3M and 3N, Owerall this indicates an cven greater increase
in the abundance of smaller, younger fish btween 1994 and 1995 compared 10 hetween 1991 and
1694, The total abundance estimated for the entire survey arca in 1995 15 129 million lish compared
io 42 miliion fisb in 1994 and 40 million fish in 1991, For the common strata the 1995 overall
astimate of abundance is 37 million tish compared 1o 28 million fish in 1994 and 23 million fish in
1991, In Div. 3K ina depth range of 300-1000 meters, the 1995 estimaie ot abundance 18 38 million
fish which is between 50-60% higher than the estimated abundance in the entire survey arca of either
the 1991 or the 1994 survey.

Length and Ape Composition

{.enpth compositions for the three surveys are shown in Fig. 3 for Div. 3KLM combined.
Only strata cominon to all surveys are shown in the presentation. The 1991 survey was dominated
by Greenland halibut larger than 45 ¢min length and peaked in the ronpe 0f 43-33 em while there
were fow {ish {about 5%) less than 40 cm observed. Both the 1994 and 1995 surveys were
dominated, on the other hand, by much smaller {ish with more than half the estimated abundance
comprised of fish tess than 40 em and peaked inothe range of 32-38 emi (Fig. 33, The estimated
abundance of fish greater than 48 om was highest in the 1991 survey and lowest in the 1994 survey.
however, for both the 1994 and 1995 survey s there were very few fish bevond a length of 64 cn
compared to the survey of 1997 (Fig. 3).

Ape compositions from the three surveys are shown separately by division for comimon strata
inFig. 4 and for common strata for 12iv. 3KLM combined in Fig. 5. The abundance at age in Fig.
= was converted to biomass at age and results presented in Fig, 6. The age composition, of course,
follow simifar rends as the length composition in that the 1991 survey is dominated by larger older
fish comparced W the 1994 and 1995 surveys (Fig. 4). In Div. 3K and 3L the age compositions arc
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dominated by 4-6 year olds in 1994 followed by 5-7 year olds in 1995 indicating a significant
presence of the 1988-90 year classes. It is difficult to quantify the effect of these year classes from
the short time series of these data. In Div. 3M, on the other hand, the abundance is much lower and
the younger age groups do not stand out as in Div. 3K and 31.. The abundance in Div. 3N is too low
for the area surveyed to indicate much {rom the age compositions {Fig. 4). The combined abundance
at age for Div. 3KLM is similar to Div. 3K which is not surprising since most of the overall
abundance is located in Div. 3K. .

The biomass at age (Table 3; Fig. 6) indicates that the stock weight estimated during the
1991 survey was comprised mainly of ages 9-14. More than half the estimated biomass in 1991 was
comprised of fish in the age range of 10-17 years whereas in the 1994 survey ages 10-17 comprised
only about 10% of the biomass and 20% of the estimated biomass in 1995. These figures, however,
are only indicative of the biomass in strata commonly fished in all three years.

Discussion

Based upon the results presented here it appears that mast of the stock for the surveyed area
is located in Div. 3K and 3L and the general geographic distribution pattetns among the three vears
seem to be similar. There has been a substantial reduction in the numbers of larger, older fish since
1991 despite the large estimated increase in abundance between 1994 and 1995, The increase is
made up mainly of very young fish with a very significant contribution from the 1990 year class and
was readily apparent in both 1994 and 1995. While there may have been some expected increase
of younger fish in the 1995 survey due to increased partial recruitment to the survey gear of these
year classes, the magnitude of the increase is difficult to fully reconcile given that it is across many
age classes. In the 1994 assessment, it was indicated that there was a considerable increase in stock
size in the traditional fall surveys in Div. 2J and 3KL based upon the 1990 and 1991 year classes -
which appeared in higher numbers in 1993 than in 1992. The 1994 estimate from this survey series
does not support this observation to anywhere the same degree unless there was a mass migration
from the area and/or increased mortality (see Bowering et al. (this meeting) for more information).
The increase observed in the 1995 deepwater survey may reflect some of this possible migration.
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Table 2 . Estmated numbers {ooo} per stratum of G, halibut from the summer survey 1991 and the winter survays in 1994 and 1995.
Based on tha new stratification systom.

Div. 3K
Depth Area Trawlable |Abundance |Abundance jAbundance
ranga {m) _{Stratum_ | (sq. nm) _|Units(000) 1991 ° 1994 1995
501-750 641 230 17 - - 5154
642 418 )| - - 16810
646 325 24 - - 6286
651 359 27 - - 4163
Tetal 32413
751-1000 647 360 27 8936 - 6931
652 516 29 2944 - 19289
Total 11880 - 26220
1001-1250 643 33 55 2678 3045 7841
648 -228 17 1688 3834 5072
653 531 40 986 1408 8075
Total 5552 8287 18988
1251-15C0 644 474 36 1361 498 1466
649 212 16 756 214 3262
654 479 36 580 857 1460
Total 2697 1269 6188
Abunidance 20129 9557 83808
95% Lawer 11771 -31113 51973
95% Upper 28486 50227 115638
Abun. for
common 8249 9556 25178
strata
Div. 3L -
Depth Area Trawlable [Abundance |Abundance [Abundance
range {m) Stratum__|(sg. nhm) {Units(000) 1981 1994 . 1995
550-7317 T30 170 13 - 1608 -
732 234 17 - 2488 468
734 228 17 365 471 4612
736 175 13 2535 5432
Total 365 7102] * 10512
732-914 737 227 17 866 2850 1355
741 223 17 998 1122 303
745 348 28 1145 2943 7123
748 159 12 - 937 -
Total 3009 7652 11480
lo15-T087 738 221 17 - 705 1012
742 206 15 561 897 g0
746 392 29 1072 777 1766
749 126 9 - 350 544
Total 1633 2729 4311
1098-1280 739 254 19 - 928 680
743 211 16 449 459 1568
747 724 54 794 ar9 534
750 556 42 508 292 908
Total 1751 25658 ares
1281-1463 740 264 20 220 515 240
744 280 2 300 - 1226
751 229 17 - - 550
Total 520 515 4207
Abundance 7279 20555 34309
95% Lower 5484 13458 11928
95% Uppar 9074 27653 56688
Abun. for
commoen 6978 11005 24397
sirata

Div. 3M
Depth Area Trawlable [Abundance [Abundance [Abundance
range (m) | Stratum | {sg. nm) [Units{000} 1991 1994 1995
367-549 537 102 8 - 0 -
Total o] -
550-731 538 194 15 - 32 ¢
Total . 3z Q
732514 520 525 39 2253 532 -
524 253 19 - 177 -
528 530 40 3358 895 1607
533 98 7 - - 142
539 133 10 - 60 205
Total 5611 1664 1855
915-1097 521 517 ag 1411 750 -
529 488 a7 1513 733 815
632 238 18 776 1018 1992
534 486 36 - 905 2058
Total 3700 3406 4865
1098-1280 522 533 40 974 520 -
530 1134 ~ B85 2057 2564 2097
535 92 7 - 45 41
Total 3031 3129 2508
1281-1463 523 284 21 - 160 -
527 171 13 - 45 -
53N 203 15 250 - -
536 112 8 - 83 77
Total 250 2688 177,
Abundance 12501 8499 8505
95% Lower 10520 7001 8154/
95% Upper 14663 9998 10855
Abun. for
common 7704 5210 8511
strata
Div. 3N
Depth Area Tawiable | Abundance |Abundanca |ADundance
range {m] | Stratum  |(sq. nm} | Units{000) 1991 1994 1995
550-7T3 728 186 12 - 289 -
Total 289 -
732-914 752 134 10 - 1046 443
Total 3046 443
915-1097 153 138 10 - 119 212
Total 119 212
1098-128G 754 180 14 - 108 486
Total 108 486
1281-1463 755 385 29 - 355 279
Total 355 279
[Abundarice 2618 1421
95% Lower -7412 538
$5% Upper 12847 2304
Abun. for
common 16828 1429
strata
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Fig. 5 Abundance of G. halibut in commonly surveyed strata during
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