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Introduction.

The fishery for Greenland halibut is increasing at West
Greanland, especlally in the northern districts, Jakobshavn,
Umanak and Upernavik, Division 1A, Most often the fishery
takes place in icefiords. The relationship betwesn leagth
and weight and condition factor of Greenland halibut in the
West Greenland area are 1ipportant parameters if a p:bper
aspesament is to be made in the future. Previously only
Smidt (19%969) has published information on these parameters
for Greenland halibut at West Greenland based on samples
from 1909 to 1965, but Smidt does not give estimates on the
regression parameters in the length-weight relationehip.

.This paper analyses the weight-length relationship based on
samplea from research inveptigations in the period
1985-1988, and the condition factors based on data fronm
commercial landings in the period 1985-87.

Matarial and Methods.

Greenland halibut were collected at long-line surveys
carried out by research vessels of the Greenland Fisheries
Research Institute during the period 1985-1988 (Table 1).
The fish were weighted and measured immedliately after being
caught. Weights are by nearest 10 g and lengths are total
length to the centimeter below.

Least-squares raegressions of weight (g) on length (cm) were
calculated after logarithmic (base 10) transformation of the
two variables. Pailra of these regressions were compared by
covariance analyaia {Conradsen, 1984 and Hicks, 1982).

During 1985-1987 length and weight of Greenland halibut from
the commercial fishery have been measured in four areas of
Weat Greenland; Godthaab fiord {Division 1D}, Jakobshavn
district (14}, Umanak district (1A) and Uperunavik district
{1A) (Fig. 1}, Both winter and aummer sampling data are
available except for Upernavik district where all data are
from summer 1986. Measurements were done with wuse of the
balances of the fishery piants and gutted welghta are by
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nearest 100 g and lengths are total lenght to the centimetaer
balow.

Condition factors were calculated as

C = welght (g)/length (em}?® x 10?
for selected length groups: 60-64 cm, 75-79 ¢m and 90-94 cm.
Condition factors of each length group from the different
areas waere coppared by a cne-way ANOVA and coapariscne of
means wore done by use of Waller-Duncan test (SAS anon.,
1985} .

Rasults.

Length-weight relationship on research data.

Least-squares regression analysis 1a summarized together
with calculated welght for selected lengths in Table 2.
Plote of thé empirical data ig shown as well as plots of the
tranformed data with regression 1llnes in Fig. 2-7. The
walght-length regressions were highly significant (P<0,0001)
with coofflcientn of determination ranging from 0.96 to
0.99. Calculated welghts at the 40 cm length group in the
different samples differed not markedly from each other but
in the 60 ¢m and 80 cm langth groups differences were much
greater ranging 120 g and 550 g respectivaly, with the
.greateat welght in the Umanak sample at both lengths groupa.

Diffecences between years are statistically evident when
palrs of regressions are compared by covarlance anﬁl?a;s. In
the three samples from Jakobshavn, which were takan at the
same season a significant difference was found between the
1985 and the 1987 opamples. In comparisons with the
non-significant slopesn, 1985-86 and 1986-87, the intercapts
ware significantly different in both cases (Table 3}.

Comparing regression parameters from different areas but
same sgeason of sampling (Umanak 1987 versue Jakobshavn
1985,-86,-87 and Godthaab versus Julianshaab) significant
differences between the slopes are found, This could
indicate differences between areas. However influence from
diffarepce between year of sampling can only be axcluded in
the comparison between the samples from Umanak 1987 and
Jakobshavn 1987.

Condition factor estimated from commercial landings.

Conditien factors calculated for selected length groups of
four areas of investigatlon are Bhown in Table 4. The
condition factors increase markedly with increasing length
of the fish. For all three length groups one-way analysis of
varlance show a significant difference batween areas {60-64
cm : F=15.49, p<0.0001, 75-79 cm : F=8.46, p<0.000% and
90-94 com : F-%?.QG. p<0.0001). For the 60-64 cm length group
test on means {Waller-Duncan test} shows, that the mean of
Godthaab area gaterial was asignificant (p<0.05) lower than

.




the mean of samples from the other areas, which mutual not
differs (mee text table). In the case of the 75-79 ¢m length
yroup test on means results in two groups; Jakobahavn and
Umanak héving significantly (p<0.05) higher aeans than
Upernavik and Godthaab (see text table). For.the 90-94 co
length groap the mean‘of Godthaab was slgnificantly (p<0.05)
lower than the mean of Upernavik, the latter being
significantly (p<0.05) 1lower than the means of Jakobshavn
and Umanak (see the text table}.

Mean condition factor by area and length group and results
of tests on means. Values underscored by the same line are
not significantlyrdifferent from each other (p<0,05).

. Jakobshavn Upernavik Umanak ~ Godthaab
60-64 cm 8,891 8,855 8,742 8.400

Jakobshavn Umanak Upernavik Godthaab
75~-79 cm 9,240 9,154 8.688 8.660

Jakobshavn Umanak Upernavik Godthaab
90-94 cm 10.432 10.253 9,313 8.789

Discussion.

Pairs of comparisons of the parameters of the welight-length
ragressiona based on research data showed significant
differences in either alope or intercept for all

comparisona. However, the sample from Umanak 1987 1ls the one

differing moat from the cothers, welight at length being
greater in this sample. )

Samples from Jakobaﬂavn from three succeeding years at the
same season show significantly differences between the ysaxs
in the parameters of the weight-length regressions. However,
the differﬁncea in weight at length were not great.

Comparisons of samples from different areas but from the
same aeason also show significant differences of the
regreasion parametera, but influence of yearly differences
coulid oniy be excluded in one of these comparisons.

The analysis of c¢ondition factor based on data from
commercial landings during 1985-87 show, that condition

factars of fish from Godthaab Fiord generally are lower than’

fish from the other areaa lnvestigated. Furthecmore,
" Greenland halibut from Upernavik have a lower condition
factor than filsh from Jakobshavn and Umanak but a higher one
than fish from Godthaab Fiord at 1least for the greater
length groups.

Results from the analysia of research data and commercial
data are not concurrent, There can ba saveral reasons for

this. The research data cover a langth interval from about
30 cm to 100 c¢m with most fish {in the midrange of this
interval, while data frbm commercial léndings include fish
sorted in length groups above 60 cm (60-64 ch, 75-79 cm and
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90-94 cm} and are therefore based on relatively bigger fish.
Furthermore, measurements of welght of fish by different
balances at the fishery plants can be biamed according to
the quality of the balances. Alsoc differenceas in preciajion
of the gutting procedure at the fishery plants may be a
source for blas of the results.

Based on length-weight samples during 1953-65 Smidt (1969)
showed that fish from the stock in Godthaab Fiord are in
poorer condltion than those from the stocke In the other
areas of investigations, which include Julianehaab district,
Jakobshavn district and Umanak district, This seems to be in
accordance with the present analysis of the condition factor
based on data from commercial landings, but inconslstent
with the results from research investigations in January
1987. sSmidt {1969) also described the stock in Umanak as a
atock in good conditlon, which 1s supported by these
investigations.
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Tabte 1. Summary of research esamples for length-weight
ralationahip of Greenland halibut in West Greenland.

Research investigations, Round fish

No Length
' of" range
Diviasion Month Year fish (cm}

Julianahaab district (JUL88) 1F Jan 1988 282 31- 86
Godthaab Fiord (GHB87) 1D Jan 1987 522 38- 91
Jakobshavn distrlet (JAKB5) 1A oct 1985 214 35- 95
" (IAK86) 1A Aug 1986 489 26-100
n ' (JAKB7) 1A Aug 1987 527 30~ a5

Umanak district {UMAB7) 1A Sep 1987 355 30~ 96




Table 2. Summary. of regreasion analyses of log welght
agalnat log length (base 10) and calculated weights for
selected lengths.

.= Calculated weighta (kg)

Ratranaformed ! for selected langtha

Int.  Slope R2 equations (g} 40 cm £0 co 80 cm

JULe@ -2.2703 3.1360 0.98 W = 0.00537 L 3.1316 0.57 2.02 4,99
.21

GHBAT -2.4143 13,2188 0.96 W =« 0.0038S L 32188 g 5 2.04 5.14
JAKB5 -2,4921 3.2553 0.97 W = 0.00322 § 3.2552 p.53 1.98 5.0%
‘ 3.1800 ' R
JAKSS -2.3538 3.1800 0.98 W = 0,0044) L 0.55 2.90 4.99
JAK8? -2.2696 3.1390 0.98 W = 0.00538 L 3.13%0 0.57 . 2.05% 5.06
. L 3.3691
UMABT -2.6680 3,3691 0,99 W = 0.00215 L 0.54 2.10 5,54

Table 3. Comparison of regresslion parameters by covarlance
analysias. For every comparison upper symbol shows test for
alopes and lower symbol test for intercepts. - indicates
nbn-signicant af\ 5%-lavel, + indicates significant at
St-level and ++ indicates aignificant at l%-level, Intercept
were- not compared astatistically when oalopes diffared
gigniticaﬁtly.

- GHB87 JAKB7 JAKBG JAKB5 UMAB7?

HLSB + - - + +4+
++ ++
gue7 . - - e
e e
JAKST - + +
++
JAKEE - ++
] ++
JAKBS +

Table 4. Condition factors (C) by area and length group.

5.D. = standard deviation, n = number of fish,

69-64_co 75-79 cm 90-94 ¢m
< 5.D. n C 3.0, n C 8.0. n
Godthasb - 8.400 0.729 {231) 8.660 0.897 (4% 8.789° 1,109 (13}
Jaxobshavn  8.871 0.852 (313) 9.240 0,928 (264)  10.432 1.163 (132)
vmanak  © 8.742 0.365 {194) 9.154 1,019 (330)  10.253 1.029 [108)
Upscnavik 6.855 0.974 (79) 8.686 1.063 {59) $.313 0.911 (319)
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Fig. 1. Map showing ,l.ocalitl'es-_ mentioned in the text.
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Fig. 2. For each analysis a plot of the empirical. data as well
as a plot of the transformed data with regression line
and 95% confidence limits.
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Fig. 3. For each analysis a plot of the empirical data as well
. as a plot of the transformed data with regression line
and 95% .confidence limits.- ‘
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Fig. 4. For each analysis ‘a plot of the empirical data as well
‘as a plot of the transformed data with regre551on line

-and 95% confidence 11m1t5 VL
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For each analy31s a plot of the emplrlcal data as well

as a plot of the transformed data w1th regression line
and 95% confidence -limits.
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Fig. 6. For each analysis a plot of the empirical data as well
as a plot of the transformed data with regression line

-and 95% confidence:limits.
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Fig. 7. For each ﬁnalysis‘a plot of the empirical data as well
as a plot of the transformed data with regression line
and 95% confidence limits,
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