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Abstract

The distribution and abundance of young Greanland halibut at Weat Greenland is
described on the basis of atratified-random bottom trawl surveye from 1982 to
84 and research'trawling for shrimp in the period 1968-B4.

- The main area of distribution of young Graenland halibut is the offshore areas

north of 68°N and the Disko Bay. In the sourthern acrea covered by tha bottonm
trawl surveys (south of GTON) the abundance increases towards the north; the
preferrad depth interval is 2-400 m. High abundance of young Greenland halibut
1a also fouad in the ressarch travwling for shrimp in some coastal areas neac
Helsteinsborg (Div. 1B) and south of GCodthib (Div. 1D). Length distributions

by quarter from shrimp trawling in the Nuuk area shows the O;group in the catches

in 4, quarter.

The distribution pattern of young Greenland halibut is dlacussed in relation
to a drift pattern of larvae from an assumed spawning area in the Davis
Stralt. The authors put forward the thesory that young Greenland halibut in the
coastal area in south Greenland may ariginate from the Icaland/East Greenland
araa from whare they are transported by the East Greenland current to West
Greenland, '

Introduction

Greenland hallibut is widely distributad along the West Greaenland coast. The
main fishery takes placa in the fiordas and the coastal areas in Umanak and
Jakobshavn districts (NAFO Div. 1A).

Littla 1ia kpown about the distribution and abundance of young Greenland
halibut in West Greenland. Smidt (1969) presented length frequencies from
shrimp trawling in different areas; he beliaved the Greenland hallbut lacrvae
to be transpocted by the current northwards along the Weast Greenland coast
from a spawning arvea {n the deep water between Baffin Island and West
Greenland, south of the Davia Strailt ridge at 67°N.

Thia paper describes the distribution and abundance of young Gresenland halibut
in West Greanland waters on the basis of bottom trawl surveys cacrried out by
the Federal Republic of Germany and ressarch trawlinga for shrimp carried out
by the Greanland Fisharles and Environment Redearch Institutas. The resulta ace
disgussed in relation to the geanerally assumed pattern of recrultmant of
Greenland halibut to tha West Greenland area,.




Materials and Methods

Catch data from bottom trawl murveys off West Graenland 1982 - 84 wera kindly
supplied by the Bundesforchungsanstalt fur Fischerei, Hambarg.

Tha area covared by the stratified-random bottom trawl surveys includeas the
West Greenland shelf cutside 3 nautical miles off the baseline and the continental

slope down to 600 m depth, extending from the southern part of Div. 1B (south of &7°N)
southward to Cape Farewell (NAFO Div. 1F) as illustrated in Fig.1. All aurveys
ware conducted during autumn. Tha area was divided into 7 main strata sgqual to
Div. 1B-F or parts therecf. Each main stratum was subdivided by 200 m dapth
Zones into 3 eubstrata. The Btrata covarage is shown in Table 1. In the 1982
and 1984 surveys fish were measured to nearest cm below total length. In the
1983 no Greenland halibut were measured. Mesh =size in codend was 30 ma.
Further information on trawl parameters are given by Cornus et al. (1985).

Catch .data were analysed after a logarithmie transformation LOG( catch in
number per hour of trawling +1), with a thres-way ANOVA. All effects (year,
strata and depth) were ragarded as deterministic:

¥ = + A + + + E
taxl BV AL M By Y E )
Where !1jki LOG( catch par hour trawling +1), my = general mean, Ai -
- = E =
vear affact, Bj .atrata affact, Ck depth effect and 1(1jk)error

Catch data from a total of 643 reacarch hauls for ehrimp carried out in the
poriod'fron 1968 to 1984 by the Greenland Fisheriaea and Environment Ressarch
‘Inetitute ware analysed. The data do not justify performing an analysias of
variance; however some general distributional trends can be deduced. Ten
.localities have been defined from the area covered by thosa research hauls
trawlings (Fig. 2). A few research hauls were made outside these localitas are
included in the discusaion.

At the localitles in Southwest Greenland (Fig.2, 1l0c¢.2,3,4,5,6,7) hauls hava
been made in all months of the vear, At tha othar localitiea the ice situatlion
‘alloved trawling only in the summer pericd from about April/May to
Septamber/October. Mesh sizes in the codend of 18, 20 and 21 mm ware used in
these hauls.

Results

Bottom trawl surveys

Fig. 3 shows the length distribution of Greenland hallbat caught. during the
1982 and 1984 eurveys. Lengths range from 7 to 104 cm. Two mlinor modes in the
langth distribution are sean., According to Smidt (1969) these modes represant
the two and thresa years old fish while the very small mode at 14-15 cnm
represant the one yaar old fish.

The smaller specimens (lLess than 40 cm} constitute the major part {83%) of the
survey catch, Therefoce, the rvesults fronm phese surveye mainly rveflect the
distribution and abundance of the 2 and 3 vear old fish.

Table 1 shows mean numbers caught per hour of trawling by year, strata and
dapth, The catch rate is generally at a low level, axcept in stratum 1 in the

200 to 400 ‘m depth interval, where great numbers were caugth.

An ANOVA wae applied to the catch data after logaritmic transformation of the




data. The ANOVA shows significant (1%-level) effects of atrata and depth but
thers wae no significant (p=0.09) effect of yeara (Table 2), The model
explaine 36% of the total variation. A Newman-Keul™s range test (Hicka 1982)
on maan LOG(CPUE + 1) gives significantly (5% - 1level) higher value for
stratum 1 than for atratum 2, which again was slignificantly (5% - level)
higher than for strata 3,4,5,6 and 7, Furthermore, tha catch rataes in strata 3
and 4 were significantly (5% - level) higher than in strata 6 and 7. This
indicates a general decrease in catch rate from north to south. For the dapth
distribution the range test shows a algnificantly (5% - laval) higher catch-
rate in the 2-400 m interval than below 400 m, which again was salgnificantly
(5% - level) higher than in the 0 - 200 m intarval. This showa that Greenland
halibut prefars depths about 2-400 m,

Research trawling for ehrimp

The results from the research trawling for shrimp during the period 1968-84 are
seen in Tabie 3. The tength distribution for each locdlity is shown in Fig. 4.
The 1 year and older Greenland halibut are assumed to be cauyght in a representa-

tive way by the small-meshed shrimp trawl.

Thars are large variationa in mean CPUE betwaan localities, aad the standard
deaviations for all localitles are large. Tha length of Greenland halibut range
from 7 cm to above 100 cm. On most of the length distributions two to three

peaks can be recognized representing the youngest year classes.

Loe.3,{(4),7,9,10 (Pig. 2) show high mean CPUE and occurrence of catches above

500 in number per hour of trawling. Two of these localities (3 and 4) are coastal

-localities in south Weat Greenland, while loc.9 ie offshore and loc.10 is thas

Disko Bay, both further north. The 1langth distribution found 1in these
localities are dominated by tha 1 year old fish {Flg. 4).

Low densities of Greenland halibut are found at 1loc.2 and at the two
localities in the deeps between the banks (loc.5,6) (Table 3). At thasae
localities thera was no dominance of the 1 year class. Scattered hauls on the
bankas (not ehown) ‘alao gave low density figures, and the abundanca weast of
Store Hellefiske Bank (loc.8) wae also low (Table 3}). The length distributiaen
at loc.8 was dominated by the 1 year old fish (Fig. 4).

In order to analyse aeasonal varlations of length distributtion, length
distributions by quarter for toc.3 and 4 are shown in Fig. 5. In the first
quacrter pronounced modes occur at 10 em and 18 ca representing the 1- and 2-
yaar classea. These two pesaks can be followed in subseguent gquarters. In the
fourth guarter a new mode at 9 cm can ba recognized, repreasanting the O-year
class. A more detailed analysis of the length distribution within the fourth

quartar reveala that the 0O- group 1s showing up in the December length
distribution {not illustrated).

Discussion

The smalleat bottom stage of the Greenland halibut is about 7 cm ia 1length
according to Smidt (1969). Due to the mesh size useda in the Garman
atratified-random bottom trawl survay (30 mm codend) it is not to be expected
that tha youngest Greanland halibut (O=-group and to Rome extent the 1 yaar
claas) are caught. In the research trawling for shrimp a gmaller mesh alze
(18-21 mm codand)} has baen used, and only the amalilest O-group individuals can
bbe. axpected to eacape through the meshes.

In a8outh Weat Greenland ({(aouth of 67°N) the abundance of Greenland halibut
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seem to be low outside the 3-mile limit as indicated by the low catches in the

hottom tvawl surveys, although generally 4 clear tendency of increasing
. abundance towards north is evideant. The small Greenland halibut seem to prefer

the 200-400m depth interval, Shrimp-trawl catches made in this area {loc. 5 and

6) confirm these rasults as d4o a feaw hauls made on the hanks (thessa have not

been lncluded Iin the analyses). Furtharmore, length distribution in

shriap-trawl catchea showed no pronounced dominance of the ‘V-year group in

this area.

In contrast to the low abundance in the coffshore area in the southern West

Greanland area high abundance ware found in the research hauls for shrimp 1in
the <coaatal areas at Holstelnsborg and south of Godthdb., At these localitles
the 1-year group 1ls pacrticularly abundant, Also Smidt (196%9) found this vyaear
class to bhe very numerously represented in the area south of Godthidb. Both
coastal areaa are located near flord systems where 1mportant commercial
fiasharies for Greenland halibut occur or have occured. Probably othar areas
exist along the southarn cocast, where young Greenland halibut are very
numerous and from whers vecrultment to different fliord atocks takes place.

Small Greesnland halibut are highly abundant in the Dlsko Bay and in the
offshore area north of 5t. Hellefiske Bank. Smidt (1969) found high densities
of the 1-year group 4in 1localities west of Diske (not <covered by this
ihvastigation) and he regards this area as a vary important nursery ground.
Further north, in the offshore area weat of Umanak {about 710NJ, the Danish
rasearch vessel "Dana" found great numbers of smaller Greenland halibut in
shrimp-trawl hauls in July 1971 {unpubl.). Likewise, in the recently devaloped
shrimp fishery batwegn 71°N and 73°N great numbers of small Greenland halibut
are caught,

The distribution and abundance of young Greenland halibut found in this study
togather with tha results pressented by Smidt (1969) indlcate, that the main
area of distribution of young Greenland halibut is found from about 63°N and
towards the north. In this area the young Greenland halibut are numerous in

the offeahore area and in the Diako Bay. Thae northern limit of distribution is
unknown. The main area of distribution fits an assumption of a spawnlng arvea
of Graenland halibut 1in the Davis Strait south of 67°N and the knowledge of
the hydrography and the currents in the Davis Strait (e.g. Buch, 1982).

The relatlivly high abundance of young Greenland halibut found in some coastal
areag in southernmost Greenland can, however, not be explalned by a pasalve
transport of larvae by the current from the spawning area in the Davie Strait,
because Lt is not belleved that water masses from the latter area tranaported
by the currents ara reaching the southeramost coastal areas of Waest Greenland

{E. Buch, Greenland Fisheries Investigation, pers. comm.}.

From the authors™ point of view another explanation could be valid, namely
that the young Greenland halibut in the coaetal areas ln south West Greenland
do not originate from the same spawning area as the young Greanland halibut in
the northern part of Wasat Gremsnland. It is noteworthy that pelagic O-group
Greanland halibut are well represented in the O-grcocup fish survey carried out
aovary vyear by Iceland (e.g. Vilhjalmeson et., al 1981). Therefore ths
posaibility axists that young Greenland halibut to some axtent are cacried by
the East Greenland current from the East Greenland area to the southern West
Gresnland arsa.

Further investigations must focus on whethar young Greenland halibut occurling
numarously in some ccastal areas in south West Greenland can be looked at as
faolated from the maln area of distribution 1n the north aad whether there
axiats an influx of younyg Greenland halibut from Easat Greenland and, if so,
the importance of such an influx.
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Table 1. Mean number of Greenland hallibut per hour trawling by year
and etratum. n = number of hauls.

1982 1983 1984
Stratum 1 mean CPUE (n) mean CPUE (n) mean CPUE (n)
0-200 19.8 {(8) 12,3 (6} 11.2 (5}
2-400 47.5 (4) 440.0 (1) 589.0 (2)
>400 12.0 1) - - 25,0 (2)
Stratunm 2
0=-200 20.4 (5) 1.1 (7} 7.1 {9)
2-400 1.0 {2) 4.0 (2) 15.0 {2)
»400 - - 10.0 (1) 6.0 (5)
Stratum 3
0-200 0.4 {11} 7.9 (20) 3.3 {12)
2-400 . 1.5 {4) 9.3 {9 17.1 (7)
>4Q00 0.0 (3} 0.7 (3) 6.0 {9)
Stratun 4
0=-200 - - - - 4.9 (1)
2-400 0.0 () 20.0 (1) 1.0 (2)
>400 - - 0.0 {1) 5.2 [§-3]
Stratum S
0-200 0.4 {17} Q.0 (25) 0.1 {26)
2-400 8,1 (7} 9.8 {13) 18.4 {10)
>400 t.0 {2} - - 2.0 (2)
Stratum 6
0-200 0.0 {10} 0.0 {19) 0.0 {19)
2-400 . 1.3 {6) 0.0 (7) 0.5 {7)
>400 - - - - 0.0 (1)
Stratum 7
0-200 0.3 (16} 0.0 (19) .0 {23)
2-400 2.0 {4} 0.2 {10) .5 (8)
»400 - - - - .0 (2)




Table 2. Basic statistic information from the ANOVA on LOG transformad

CPUE .data; modal LOG(CPUE+1ljk1=' my + A, + B, + C + E

1 j k 1(1jk}
aum of  degress of  -mean P prsF R
agquares freedom __squares I _ . o
Model . 206,4 10 20.6 21.65 ‘0,36
" year ' 4.6 2 2.3 2.45 0.0877
strata 143.1 6 23.9 25.01 0.0001t
dapth 58.7 2 ' 29.4 30.77 - 0.0001
s}

Error 367.9 ‘386 ’ 1.

‘Table 3. Data on research trawling for shrimp. CPUE = Catch in number per
' hour trawling.

nusber of

locality  locality numbar depth maan a.d. hauls
nrc. & namae of hauls Laterval CPUE CPUE >500 CPUE
1 . Ju;lanehéb 12 250-450 149 114 0
inshore
2 Praderikshdb 70 200~-250 28 49 0
Isblink
3 .South of ’ aa 160-270 534 981 8 (21%)
Godthib
4 - Godthib Fjord 43 150-420 180 227 i {2%)
20 510-620 82 56 o}
5 . Godthib Depth 118 . 240-310 38 39 0
6 Sukkeartop Depth 91 460-540 24 26 1]
7 ' Holstelnsborg 7 300-370 522 780 2 (29%)

B West of St. 62 200-570 28 41 Q
: Hellefisk Bank

9 North of St. 67 250-530 225 - 270 8 (12%)
Hellefisk Bank

10 Dieko Bay 118 200-550 592 1383 36 (31w)




Fig'1 : Map of survey areas and stratification off West Greenland.
. - .. . - . nNumbers indicate the stratum. (from Cornus et al., 1985)
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'Fig.2. Map of “the “Tocalitiés *off West ‘Greenland, “whare ‘rasearch -trawling for

‘shrimp was “carried out.
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Pig.3. Percentage length distribution in
caught in trawl surveys in 1982 and 1984.
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Fig.4. Percentage length distribution in 1 cm group of Greenland halibut in
different localities, caught in research hauls for shrimp.
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Fig.5. Percantaéa'lengthfdtst:ibutidn in 1 :cm group of Greenland
different quarters for loc. 3 and 4, caught in research hauls for :shrimp.
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