Northwest Atlantic

Serial No. N393

NOT TO BE CITED WITHOUT PRIOR
REFERENCE TO THE AUTHOR(S)

Fisheries Organization

NAFO SCR Doc. 81/IX/95

THIRD ANNUAL MEETING - SEPTEMBER 1981

Trawl Survey of Greenland Halibut Stocks in the Northwest Atlantic (Subareas 0 and 2

and Divison 3K) from 23 November 1980 to 30 January 1981

A.

by

K. Chumokov

Polar Research Institute of Marine Fisheries and Oceanography (PINRO)

6 Knipovich

Abstract

Street, Murmansk, USSR

The methods of assessment of Greenland halibut abundance and

biomass used during trawl surveys and the most suitable terms for

their conducting are considered in the paper. The results of the

investigations on absolute abundance and biomass of Greenland ha-

libut obtained on MB--0422

{ikolai Kononov" from 23 November 1980

to 30 January 1981 in the Canadian zone of the North Atlantic are

given.

Introduction

Until now some methods of

>

determining the status of commercial

fish stocks and their reproduction are worked out by the scientists.

These methods are different
problem - organization of re
The surveys carried out

trawls (i.e. with applicatig

but they are aimed at solving the main

ational fishery.

with the help of calibrated bottom

n in calculations of average catchabi-

lity coefficient of a bottom trawl) are important in studying the

status of stocks and in assessing the feasible catch. In recent

three-four years particular

attention was paid to these problems

in PINRO. As a result of long-term investigations carried out on

the RV "Persey-III" there we

re determined catchability coefficients

of a trawl relative to cod and Greemland halibut which permitted

to obtain an absolute estima

mass (Chumakov, Serebrov, 19

te of these fishes abundance and bio-

78).




- Considering the exceptionally vast area of Greenland halibut
distribution in the North-Vest Atlantic (over 1500 miles), separate
inhabitation of groups of fishes at different age and length, and
also unequal fishing effort in the fishery areas, the trawl survey
method is the only correct and most suitable for studying the di-
stribution of the commercial stock with the aim of organization of
rational fishery.

It is very important to time the trawl survey since without the
knowledme of population strﬁcture of the stock, yearly migration
cycle of fishes and their behavior during a day it js not possible
to obtain comprehensive data on stocks.

These problems were solved in the cruise of MB--0422"Nikolai Ko-
nonov" the results of which are set forth briefly in the present

paper.

llaterial and methods

The trawl survey of Greenland halibut stocks was carried out
on MB=-0422 "Nikolai Kononov' in the NAFO Divisions 0, 2G, 2H, 2J
and 3K. A bottom trawl with the small-meshed (10 mm) netting in=-
serted into the codend was used.

The total volume of biological data collected from catches of
trawlings, their number and date are given in Table 1.

In all 161 trawlings were made in the economic zone of Canada
from 2% November 1980 to 30 January 1981. The trawlings were made
at the depths of 170 to 1220 m. When analysing the biological data
we used a scheme of fishing areas in the North-West Atlantic.

Due to marked differences in the length-age composition of héli—
but inhabiting the shelf and continental slope we singled out these
large very typictal relief forms in each NAFO stabtistical subarea
and analysed all the biological data. It gave the possibility to
approach the more accurate estimate of the commercial stock and
development of scientific recommendations on its rational exploita-~
tion by the fishing fleet. The analysis of trawl catches was made
mainly according to the methods worked out in the 21st cruise of

RV "Persey-III" and described in detail by A.K.Chumakov (Chumakov,




-3 -

1978).‘400—500 specimens Were measured, dissected and determined

by sex; the remainder was

analysed on the basis of data obtained.

If the catch did not exceed one ton all halibut specimens were

dissected.

Using the mean weight
of the catch, mean weight
each trawling were determ
Greenland halibut specime

cient the total nuwnber of

»f separate length groups the total weight
of males and females and their number for
ined. On the basis of the quantity of

ns in the catch and catchability coeffi-

fishes iﬁ the area fished was‘determined.

The catchability coef

halibut was defined earl

fliicient of the trawl relative to Greenland

ier (Chumakov, Serebrov, 1978) as a result

of special investigations carried out.in the 17th, 19th and 21st

cruises of RV "Persey-III" in 1976 to 1978 and wés equal %o 12.2%i

1.49.
The duration of the t
vessel being %-4 knots.

one hour of trawling.

After preliminary anal

rawling was one hour at the speed of the

The area of 0.127041 sg.m. was fished in

,ysis of data for each trawling the specific

abundance. of halibut (the number of spec. per sq.m.) was calculated

and according to mean we
fic biomass (W) was obta
where P - mean weight of

¢ ~ specific abund

Since this area was nc

analysed over the depths
" Due to hard ice condi
carried out in a limited
due to insufficient numb
halibut abundance and bi
A rather high stabili
posifion depending on th
slopé should be noted. T

stock on the continental

ight of one specimen in the catch the speci-
ined thereupon: W=Q ° P

one specimen in the catch;

ance of halibut in spec. per sq.m.

t stratified the data were collected and
ranges at the interval of 100 m. '
tions on the shelf the trawl survey was
area, 1t did not cover all the depths and
er of trawl stations made the estimate of
omass was btentative.

ty of halibut abundance , their length com-
e depths over the shelf and continental

he concentration of the main commercial

slope and in deep-water areas of the shelf

during the formation of wintering and pre-spawning halibut aggrega-

tions gave the possibili

per unit area in the sha

ty to decrease much the number of trawlings

llow regions of the shelf.
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The experience of the surveys in Divisions 2G, 2H and O showed
that the relief was described comparatively poorly on the present
commercial charts and in this connection the question arose about
accuracy of area computation over the depths ranges on the conti-
nental slope. The area between isobaths was computed according to
the commercial charts. To avoid in future the systematic errors in
area computation which will be undoubtedly due to inaccuracy of
isobaths position on the continental slope the data of areas are
necessary for each 100 m range of depths taken separately on the
shélf and continental slope. The stratification of each NAFO Divi-
sion into depths at the interval of 100 m is, to our mind, reason-
able for autumn/winter as it is adequate to the distribution pattern

of the main halibut concentrations in this period.

On date of conducting the trawl survey

In recent years e series of investigations were carried out in
PINRO which permitted to fix the date suitable for conducting the
trawl survey with the aim of obtaining the most accurate data on
the commercial stock of halibut in all the NAFO Divisions.

It is very important that the main commercial stock be available
during the trawl survey.

The second requirement for the surveys is the obtaining of re-
liable data on the dynamics of daily catches depended on vertical
migrations of fishes. _

It is known that Greenland halibut contrary to most other spé-

cies of Pleuronectidae is not a bottom but bathypelagic fish. The

numerous investigators (Konstantinov, 196%; Chumakov, 1969; Lear, . ;
Pitt, 1971; Konstantinov, Podrazhanskaya, 1972 and others) point

out that Greenland halibut do not lie on the ground but in search
of food they perform great vertical migrations. Their appearance
and morphological characters are also indicative of bathypelagic
mode of life: oblong body, protective colouring of the "blind
side", position of eyes ensuring a double-sided vision.

Nowadays there are detailed data available to judge of the .
reasons causing vertical migrations of fishes during a day. In fact

all the irvestigators describing the diurnal periodicity of halibut
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- catches account this for|food migrations only. The main food

objects of adult Greenland halibut are bathypelagic invertebrates

and fishes (XKonstantinov,

1968; Smidt, 1969; Chumakov, 1969).

The comparison of statistical data on day and night catches of

comunercial vessels fishing in December and January the wintering

concentrations of
shelf in Division
Baffin Island did not sho
different time of
To obtain more
taken during a day the 24
of November. All the traw
the same course from the
vestigate variations in tl
catch more accurately all
lysed for sex., Samples wel
titative cstimate of halit
As a result of invéstis
formation of wintering cor
and perform vertical migre
in the catches during twern
found in the length compo
of investigations on the
The period from Novemb
conducting the trawl surv
time Greenland halibut st
coastal zone to far offsh
in the deep-water troughs
30 cm in length were conce
depths 700-1200 m.,
According to the inforn
cial vessels fishing halib
December the decrease in 1
the catches at depths up t
apparently by their nigrat
the south of the Greenland

Greenland halibut in deep-water areas of the

%K and on the continental slope of Labrador and
v marked differences in catchés taken at
twenty-four hours.

reliable information on the dynamics of catches
~hour station was made in the second half
lings were carried out in succession on
fishing buoy at depths 940-950 m. To in-

he length composition and to assess. the

halibut specimens were measured and ana-

re taken out of all catches for the quan-

ut feeding during twenty-four hours.

rations it was established that during the
icentrations halibut in fact did not feed
1bions since no variations were observed

1ty~four hours. Neither were the differenpegg

ition of halibut during the whole period

ch~hour station.
er to January is the most suitable for
cy in Divisions O,VZG and ¢H. By that

opped in fact the migration from the

re areas forming wintering concentrations
of the shelf. The bulk of halibut over

ntrated on the continental slope at

1ation obtained from captains of éommer—
ut in Subarea O in the second half of

he number of large mature specimens in
0 1200 m was observed which was caused
ion to the spawning grounds located in

~Canadian Threshold.
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Due to. this it is very important to complete the trawl survey
by 15 December on the continental slope of Baffin Island, North
and Central Labrador (0, 2G, 2H).

In the south Divisions (2J, 2K) where mainly immature fishes
dwelt the most suitable period for conducting the trawl survey are
December and January. In these months small halibut gathered from
all shallow areas and formed dense wintering concentrations in the
deep-~water troughs of the shelf. On the continental slope the win-
tering concentrations of halibut were distributed at depths 760-
1100 m.

In mid-January the South Labrador was covered heavily by ice
which made the conducting of the trawl survey difficult especially
in its coaétal areas. That's why these areas should be investigated

first.

Results

The results of the investigations carried oub in the cruise of
MB~-O422 "Hikolai Kononov" corroborate the earlier drawn conclusion
concerning the difference between the length composition of Green-
land halibut on the shelf and that on the continental slope (Chu-
nakov, 1975, 1979).

Fig.1 lists weighted mean values of Greenland halibut length
composition obtained by depths ranges on the shelf and continental
slope.

It is seen from the Figure that a very great by-catch of young
halibut 8 to 30 cm long took place in all NAFO Divisions on the
shelf. On the continental slope fiéhes of this length occurred
rarely in catches, mainly in its upper regions. The maximum numbex
of young fish was found in Subarea O at depths 300-400 m, in Divi-
sions 2G, 2H at depths 201—500¥m and in Division 2J at depths less
than 200 m. In Division 3K the depths were not determined due to
ice cover in the coastal areas of the shelf. Comparing the distri-
bution of young fish in these areas with the near-bottom temperature
we found out tha% their maximum number was observed on the border
of cool coastal waters. Males.18 to 75 cm long and females 18 to

105 cm long were caught on the continental slope.



The main results of the

survey obtained in Subarea 0 and Divi-

sions 2G, 2H, 2J and %K are presented respectively in Tables 2-5.

The Tables list the ranges

slope and also their areas

of depths on the shelf and continental

The figures in brackets show the number

of trawlings for each range of depths. It is seen from Tebles that

the quantity and weight of

catches varied with the increase of

trawling depth. The mean weight of halibut catch per. trawling hour

in the northern Divisions

0, 2G, 2H, 2J) increased with the depth

much faster than the mean number which resulted from the greater

mean weight of specimens.

The occurrence of large
nental slope was apparentl
period. During the survey
the cooling of water masse
3K - that of 100-150 m.

The formation of winter
libut on the continental s
ning of the trawl survey i
vesscls were indicative of
tion (2-3% NoVémber) to 15

was observed from 1-2 to 5

Table 2 the greatest catch

were at depths 800 to 1100
and biomass) in this Subar

On the continental slop
the depths above 700 m all
hour trawling. The highest
thou. spec. per sq. m.) in

The trawl survey in the
out from 14 to 27 January.
accessible depths of the s

As is seen from Table 4
(154807 thou. spec.) was o
greatest biomass (13%837 t

survey in Division 3K the

In Division 3K large specimens prevailed

oy

in the upper fegions of the continental slope.

gspecimens at small depths of the conti-~
y due to hydrological conditions in this
in the northern Diwisions 0, 2G and 2H

=
O

reached 250 m depth while in Division
ing and prespawning concentrations of ha-
lope was in fact completed by the bégin—
n Subarea O, Catches of the commercial
this. From the moment of their opera-
November a gradual increase in catches

-8 tons per trawling . As is seen from

es of Greenland halibut in this area

m. The main halibut stock (abundance

ea was concentrated at the same depths.

e of the North'and Central Labrador at
the catches were more than‘one ton per
specific abundance of halibut (118.7
this area was at depths 801-900 m.

areas of the South Labrador was carried
The trawlings covered in fact all the
helf and continental slope.
the greatest abundance of halibut
bserved on the shelf of the area and the

- on the continental slope. During the

maximum halibut catiches were at depths
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700-800 m. The mean number of halibut catch at these depths was
816 specimens per trawling hour and the mean weight - 1704.8 kg.

Table 6 summarizes the results of the trawl survey of halibut
stock on the shelf and continental slope in the Canadian zone of
the North Atlantic. There were fluctuations in halibut abundance
and biomass on the shelf and continental slope from the south to
the north beginning from Division 3K towards Subarea O depending
on the size of areas of these Divisions, unequal specific abundance
6f specimens in them and also different length composition.

The highest abundance and biomass of halibut in Division 3K was
on the shelf whereas in northern Divisions - on the contihental
slope. As we moved northward the abundance and biomass increased
naturally on the continental slope and decreased on the shelf.

As is seen from Table 6 the mean weight of one specimen in all
areas was considerably higher on the continental slope than that
on the‘shelf. In the area as a whole the mean weight of one halibut
specimen on the shelf was 622 g and that on the continental slope -
1803 g.

Table 7 lists the abundance of Greenland halibut males and fe-
males at different age on the continental slope. The data were ob-
tained through evaluation of length frequencies in age. No infor-
mation on abundance of fishes at age 3 years was given in the Table
due to lack of adequate data in age samples for evaluation in length

frequencies.

Conclusions

The period from November to January is the most suitable for
conducting the trawl survey of halibut stocks in the Canadian zone
of the North Atlantic.

According to the data‘of the trawl survey the total biomass of
Greenland halibut was 308537 t on the shelf and 831907 t on the
continental slope.

The mean weight of one specimen caught on the shelf is nearly

three times as less as that from the continental slope.
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Fig 1. Weighted mean values of Greenland halibut length composition
obtained by depths ranges on the shelf (1) and continental
slope (2 - males, 3 - females) in NAFO Divisions

1. Summary of numbers of Greenland halibut caught and sampled by divisions

WAFQO : Date : Range : Number : Number of : Number : Number
Divi-: ¢ of :of trawl+ spec. :of spec.:of spec.
sions: :depths,m:ings : caught :analysed:aged
S S Y T for sex & _ _ _ _ _
0 23 Nov-08 Dec 370-1100 40 14606 8455 300

2G 20 Dec-28 Dec 200-1200 - 19 19860 7703 383

2H | 27 Dec-1% Jan 190-1320 23 10884 45%6 100

2d 06 Jan-27 Jan 170-1180 42 10342 6855 300

3K 17 Jan-30 Jan 250-1120 37 6784 5996 100

Total 23 Nov-3%0 dan 170-1320  1¢71 62476 55545 1183
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Table 4. Abundance and biomass of halibut at different depths on the shelf
continental slope|off South Labrador (2J)

:Area, :Catch per :Specific:Cateh :Mean s hbsolute: g,
: trawling :abundancg, per s weight ¢ abundance

Depth, ;;gie : hour, |spe-, thou.sper trawling of eéme : thou.of :’mzss,
: :cimen% .per sq. : hour, :specimen; speci~ :
n : : smile ¢ kg : 8 s mens :
Shelf
<200 7672 I72(2) II,I 21,2 123 85113 10469
20I-300 8972 _5(7) I,6 I4,7 588 14355 8440
301-400 . 1879 69(2 3,8 41,8 606 7140 4327
40I-500 I273 294(1 19,0 267,8 9I1 24187 22034
50I-600 920 405(I 26,1 380, 1 938 24012 22523
2, mean207I6  I04(I3) 7,5 67,4 438 154807 67793
Continental slope
30I-400 771 I1(8) 0,7 7,5 682 539 - 368
40I-500 635 I7(4 1,1 22,1 1300 698 907
50I-600 380 I0I(3 6,5 168,2 1665 2356 3923
60I-700 384 492(2) 31,7 863,5  I755 I2I72 21362

70I-800 370 8I6(3) 52,6 I704,8 2088 19462 40637
80I-900 374 591(6) 38,1 1184,8 2005 14249 28669
90I-I000 379 708(2) 45,7 I353,5 I912 17320 33116
IO0I-II00 294 I26(I) 8,1 261,3 2074 2389 4955
II0I-I500 1060 - - -
2, mean 3587 3I0(29) 19,3 605,9 1934 69I85 133837

%ZE%l 24303 246(42) 9,2 439,2 900 2232 201630
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Table 5. Abundance and biomass of halibut at different depths on the shelf and
continental slope in Div. 3K

T Em e e e G D e O G G o 0N OIR W pmp M OIS WD aov o GO OGN0 MO G Bm oo GUb  OTP GE  ow O oW W0

Area, : Catch Specific : Catch dean ¢ Absolute,
- sQ. - Dper ‘abundance, per traw-f weight abundance Biomass,
Depth, : {le : trawlingthou.spec ling : of one : thoucof : &
n ' : hour, Per sq, - hour, kg: speci-: speci-
. speci- - mile : : men, g : mens
: mens : : : : _
) Shelf
<200 2503 - - - - - -
20I-300 IR2I6 1I8(3) I,2 16,5 17 14659 13442
30I-400 8672 135(4) 8,7 77,8 576 75446 43457
40I-500 3105 73I(4) 47,1 663,3 907 146245 132644
50I-600 378 - - - -

2,mean 23993 320(II) 9,8 273,9 - 802 236350 I89543

Continental slope

40I-500 455 I6(6)  I,0 33,3 2081 455 947
50I-00 397  65(6) 4,2 IS0 2323 1667  38M
60I-700 366 1I25(4) 8,  276,7  22I4 2064 6562
701-800 451 I9I(2) 12,3  24I,0 1262 5547 7000
80I-900 530 I09(5) 7,0 19,5 I784 3710 6618
90I-1000 536  95(I)  6,I  154,0 1621 3269 5299
I00I-II00 590  72(2) 4,6 I0I,6 I4IT 2714 3829
II0I-I200 600 = - - - - -
I20I-I500 I5I4 - - - - - - i

- 2,mean 3325 83(26) 6,1  I54,8 1679 20326 34127
Total  273I8 I53(37) 9,4 190,2 871 256676 223670

(3K)
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Table 6. Main results of the t
continental slope in

aD = e mO oy O @O WD GO D @ WP S @D

. Area sur-

veyed,
sq.mile

Division Area

00 060 09 0@ o0

°
°

- e s an AP @ > o S EO P ED SO D

Shelf 18069
Slope 8253

o S D P P Y AP S ey OD &P S &P SO

Shelf 16815
26+ :
aH Slope 4659

L e e A TS a SO S g G WS SO P a0

Shelf 20716
~ Slope 3587

A e ER G S AR R S D e P an @ G

3K Shelf 23993
Slope 3325

- S B AN P SR @ B aP P G® B @D

Shelf 79593

2]

Total

: .of specy &
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rawl survey for halibut stock on the shelf and
pDiv.' 0, 2G + 2H, 2J and 3K

SO @D P o o HD oGP G D LD G D g TP O AP P ap &P P GO e an

Per cent Specific Mean ‘Abundance

of area: abun- weight . s

surveyed dance, ‘of one- :gggimﬂg Biomass,
: thou. °specim, i

‘per sq. 2 :
S | B X
66,7 4,6 531 83266 44222

77,6 21,0 I™M8 173766 308959

WD AD MmO e > SO EP O S e @R @E g @ SO0 45D omD 5P o med OO O aww

76,3 1,3 325 21502 - 6979
77,6 42,5 1793 I97957 354984

T s @D SR SN WP ED GP D G S oX &S P P e D Dk @D oP D as

100 7,5 438 154807 67793
72,7 19,3 1934 69185 133837

W G P G e e AR P NP D D WP D o WP 065 G P O W oo o 89

89,3 9,8 802 236350 189543
77,2 6,1 1679 20326 34127
84,2 6,2 622 495885 308537
61,1 23,3 1803 46I234

831907

- D P a9 @B AT I GNP oD S D aD e AP om P AP D AP oSP D .
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Table 7. Numbers of male and female Greenland halibut by age groups on thei
continental slope in NAFO Divisions (thousands of speciments).

DD Lk a aw AT R aD aP B a0 L oT A @Y OB e s aD Gp & P aw SO an b OO am e mm P G S wD om

0 : 2G+2H s 27 : 38
< Males ?emalesg Males ¢ Femalss§ Males Female% Males Xemales

S D S P 4w M S P oW D P mP P WD g G CED SN G AT MO O R o SP G oS eSP P D A aip AP o D oo

4 7892 4968 8532  3ve6  IIS2 309 370 II4
5 98I8 4651 I3367 II228 - 3000 1680 I2I6 1076
6 12403 12302 I3879 9IS  56II 2417 1952 166
7
8
9

15348 9286 26I52 16860 13683 6091 3914 3297
23563  II786 I4371 10837 74I9 4312 I464 I154
<0095 70I7 I0568 16764 3285 5675 577 1008
I0 7730 7786 4842 10989 II03 3408 I8 305

II 2847 5157 I8 8973 255 3077 36 532
2 680 4494 797 6I90 65 2330 4 472
13 94 2307 8 3890 7 1883 356
14 25 974 1702 796 185
15 435 902 375 110
16 IR 786 305 88
7 193 441 138 37
18 | 26 172 72 11
19 ’ 8 122 1 Iz

Total I005IS 7IS& 94471 102637 35580 32884 9715 10873
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