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Abstract

The distributlion and length composition of Atlantic and spotted woif-
fi1sh by depth,year and NAFD subarea ig described on the basis of
bottom trawl surveys carried out by the Federal Republic of Germany
in the West Greenland area south of 67° N during 1982-84, Atlantic
wolffish ie the most abundant of the two species with the mean catch-
per-hour-trawling generally decreasing from north to south, It occurs
mainly in depths of 0-400 m. Spotted wolffish is uniformily distribu-
ted over the range of depth investigated and in the north/south di-
rection, Both species tend to increase in mean length toward south
and both show a decrease In CPUE during 1982-84, The results are
discussed 1n relation to the assumption of life cycle of especially
gpotted wolffish in West Greenland waters.

Introduction

Three specles of wolffish live in Greenlandic waters, namely : Atlan-
tic wolffish (Anarhichas lupus L)}, spotted wolffish {A. minor Olaf-
sen) and northern wolffish (A. denticulatus Kr¢yer). Only Atlantic
and spotted wolffish are of commerclal interest,

Little is known about the distribution and abundance of Atlantic and
spotted wolffish in the West Greenland area. Some data have been
repopted on the depth and temperature related distribution {(Beese and
Kandler 196%} and on the more general distribution pattern in the
West Greenland area {Smidt, 1981).

Based on bottom trawl surveys carried out by the Federal Republic of
Germany this paper describes the distribution and length composition

of Atlantic and spotted wolffish in the offshore area of West Grean-
land in 1982-84,

Materlials and Methods

Catch data from the bottom trawl surveys off West Greenland 1982-84

has kindly been supplied for thils analysis by the Bundesforchungsan-
stalt fiir Fischerei, Hamburg.
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The area covered by the strstified-random bottom trawl surveys inclu-
des the West Greenland shelf outside the 3-mile limit and the c¢onti-
nentai slope down to 600 m depth, extending from the southern part of
Div, 1B (south of 67°N) scuthward as illustrated in Fig, 1. A1l sur=-
veys are conducted in the autumn. Further information on trawl para-
meters are given by Cornus et al, (1985). The area ig divided into 7
maln strats agqual to Dlv. 1B-F or parts thereof. Because of few hauls
in stratum 4 the results from this stratum are pooled with the re-
suits of stratum 3. Each main stratum is subdivided by 200 = depth
zones into 3 substrata. The strata coverage is shown in Table 1,

Catch data were analysed after logarithmlc transfermation and it was
assumed that LOG{mean catch by number per hour trawling} were normal-
ly distributed. A full three-way ANOVA was used in the analysis. All
main effects (year,strata and depth) were regarded as deterministic:
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where !ijkl = LoG{maan catch per ‘hour trawling), my = genaral,
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The model was successively reduced to include only effects signifi-
cant at the 5% level. )

Results

The trawl surveys clearly indicate that Atlantic wolffish is the
dominant wolffish in all strata (Tables 2 and 3}.

For Atlantic wolffish the three-way ANOVA on LOG{CPUE} gives signifi-
cant (5%-level) effects of year, strata, depth and strata-depth in-
teractions, There is no clear pattern in the intevactien effect so 1t
seems reasonably to reduce the model by excluding this. The effects

were highly significant (1%-level) and the model explained 26% of the
total variation.

The mean number caught in one-hour trawling (CPUE) is higher in year
1982 than in years 1983 and 1984 (Table 2) and a Newman-Keuls range
test (Hicks, 1982) on mean LOG(CPUE) shows that this is significant
(S%-level}. Table 2 also shows a generel decreasing CPUE from north
to south. However, it 1is only strata 7 which has a significantly
lower mean LOG({CPUE) (Newman-Keuls range test). Mean CPUE by depth
intervals shows no differences between 0-~200 m and 2-400 m, but deeper

than 400 m mean LOG(CPUE) was cansiderably lower (significant at
5%-level, Newman-Keuls range test).

Table 3 gives the mean catch-per-hour~trawling of spotted wolffish.
Because of the generally low catches 1t 1s not adequate to wake an

analysis of variance but some genaral trends can be taken from the
table, Flgures for 1982 seem to bee higher than those for the two
fellowing year, as is also the case with Atlantie wolffish., The catch
is rather uniform over depth and in a north/scuth direction. 1In all
years strata 3+4 had the lowest CPUE among strata.

The mean length of Atlantic wolffish caught in the different strata




and depths {(all years pooled) is shown in Table 5, The mean fish
length in different depth interval is almost the same although there
is a small tendency to higher mean length of fish with depth. The
mean length increases in a southern directtion. This 1s due to a rela-
tive dominance of larger fish In the scuthern strata (Fig 3). 1In

strata | and 2 fish of 20 to 40 cam dominate, while in strata 5, 6
and 7 it ls fish from 50 toc 60 cm.

Dua to the small numbere caught it waa necessary to peol vyears and
depth when calculating mean length for spotted wolffish. There seems
to be a tendency of higher mean length in the southern strata, espe=
cially Dbetween stratum 5 and stratum 7, the two strata with highest
number ¢f f£ish caught., Like for Atlantic wolffish almost all length
groups are represented in each stratum but the proportion of larger
fish is increasing towards south (Fig 4}.

Dischuasion

The area of the bottom trawl surveys 1s selected to give a good cove=
rage of the cod distribution and it is not optimal for a description
of the distributlon pattern of wolffishes. The survey area therefore
covers only the southern part (south of 67° N) of the distribution
area of Atlantic and gpotted wolffish. Atlantic wolffish occur com-
menly along West Greenland from south to Disko Bay and the spotted
wolffish is quite commeon from south to about 73°N, and is found oc-
caslonally so far north as 7715 N.

In the offshore area investigated Atlantic wolffish is the most abun-
dant of the apecies, with mean catch-per-hour-trawling occasionally
exceeding 100 specimens (Table 2}. Mean catch-per—hour- trawling of
spotted wolffish never exceeds 10 specimens (Table 3). The ratio be-
tween the two species found in the present analysis is somewhat oppo-
site to the composition in inshore waters where spotted wolffish is
‘the dominant species according to Smidt (1980).

For both species there is a decline in catch-per-hour-trawliing in the
pericd of investigation, especially from 1982 to 1883, The reason -for
this declining abundance is not known. In the same pericd the annual
catches of wolffish off Southwest Greenland 1s decreased (ICNAF Sta-
tistical Bulletin}.

Atlantle wolffish beccmes more abundant from south to north 1in the
area of investigation, while there 1iIs no clear differenc in mean
catch of spotted wolffish between strata.

Maximpum mean-catch-per-hour-trawling of Atlantic wolffish was found
in 0~400 m depths and with markedly reduced catches below 400 m, For
spotted wolffish no depth interval seems to be prefered. The vertical

distribution found of each species is in agreement with similar stu-
dies by Beese and Kdndler (1969).

For both speciés the mean length of flah increases from north to
south. All strata have approximately the same range in length of fiah
but the length frequencies differ between strata. 1Increasing mean
length 1in a north/scuth direction has been found ealier for spotted
wolffish in inshore waters (Hansen, 1959) combined with larvae di-
stribution data this led to the hypothesis (Hansen, 1968) that the
larvae are carried by the West Greenland current to nursery grounds



in northern waters where they grow and later migrate back to more

southern spawning grounds, Tagglng experiments of spotted wolffish
indicate, however, that this speciles 1s rather stationary with few long-
range migrations (Riget, F., this meeting}, It might therefore be

necessary to look for other explanations for the observed length

distribution pattern. The most important fishery for wolffish is in

the northern part of the area , and this may affect the length di-

stribution by harvesting large fish mainly, There may alsoc be diffe-

rences in growth rate due to climatic '+ and hydrographic conditions,

may influence the size distribution.
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Table 1,

Distribution of number of trawl hauls on strata, depth intervals and
yaars.

year 1982 1983 1984 total

stratum 1 s
0-200 m 8 5 11
2-400 4 2 5
4-600 m 1. 0 2
stratum 2 36
0-200 m 5 11
2-400 m 3 2
4-600 m 1 1
stratum 3+4 91
0«200 m ' 12 21 14
2-400 m ] 10 9
4-600 m 3 ] 10
gtratum 5 103
0-200 m 17 25 26
2-400 m 13 10
4-600 m 2 1 2
stratum 6 73
0-200 o 10 18 20
2-400 m 7
4=600 m 0
stratum 7 93
0~200 m 18 20 25
2-400 o 5 11
4-600 m 2 0

total 121 152 171




Table 2.

Mean number of Atlantic wolffish per hour trawling by strata,

depth and year,

1982
stratum 1 2 3+4 5 ) 7 total
depth
0=-200 o 92 T2 72 74 48 186 57
2-400 m 87 243 58 122 28 n 82
4-600 m 6 0 8 22 - 0 8
total 84 121 59 83 40 18 80
1983
stratum 1 2 3+4 5 6 7 total
depth '
0-200m 1te 40 37 39 39 15 s
2-400 m 7 131 81 28 15 15 38
4-600 m - 0 1 0 - - 1
total 85 52 43 34 iz 15 36
1984
stratum 1 2 3+4 s 6 7 total
dapth
0~200 m 75 s 35 29 35 16 3
2-400 m 7 129 22 13 16 18 22
4-600 m Q 5 1 4 0 v} 1
total 43 44 21 23 28 15 25
Table 3.

Mean number of spotted wolffish per hour of trawling by strata,

depth and years,

1982
stratum 1
depth
0-200 m
2-400 m
4-600 m

total
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Table 4,
Atlantic wolffish.
variance table for a reduced model of LOG{CPUE).

effect Sum of Degrees of Mean F pr>fF R*
squares freedom squares
‘Model 282.6 10 28.3 14,3 0.26 N
Year 37.3 2 18.7 9.5 0.0001
Strata 47.7 5 8,0 4,9 0.0003
Dapth 197.6 2 98.8 50.2 0.0001
Error 817.0 414 2.0

Table 5. .
Mean fish lgngth in different astrata and depth intervals.
* calculated on kasis of »>100 fish,

Atlantic wolffjish

Stratum 1 2 3+4 5 5 7 total

depth 0-200 m 38,2 35.8 36,8 47.0 42.6 45,8 41.5
2400 m 36.1 36.3 45.6 49 .6 45.6 46 .6 44 .5
4-600 m 52,0 38.07 45,27 51.0™ 67.07 65.0% 47.8°

total 37.9 36.0 40,3 47.8 43,1 46.1. -

Spetted wolffish
Stratun 1 2 3+4 5 . 6 7
total 65,9~ 62.67 47,6~ 65.4 66.1~ 71.7

Fig 1 : Map of survey areas and stratification off West Greenland.
Numbers indicate the stratum. (from Cornus et al., 1985)
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Fig 2 : Percentage length distribution
in 5 cm groups of Atlantlc wolffish
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