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1. Effort
1.1, Veggels

-ﬁu Danish veosels participated in the offshore galnion fishery in
the: Norwesrian Sen for a longer or shortcr period of 1970. A Tow Lontn
(nzinly the bigger ones)} started the fishery during the last half «f
February. The najority operated from April to the end of May, while
and insignificant nucber continued until nid June.

1.2, Gear

The fishery was exclusively carried out by means of long lincs.
About 1800 hooks were operated per boat. Both hooks nr. 3/0 and 6/b9

with zaps between point and shank of 14 rn and 19 mm respectively were
used.

i few trials were made with drift nets, but only with poor results.
The intensity of the fishery relative to the nonths of the season
is shown in table 1 ag nunber of hooks x shots, The figures of the

table are estinated on basis of diary infornation from about half of
the Danish total catches,

1.3. Fishing areas

Figs. 1-4, which show the geografieal distribution of Danish cot-
ches per unit effort, also gives an idea of size, positions and chan-
Zes of the exploited ares,. The catch distribution are worked out on
bagis of diaries of 20 vessels, i.e. one third of +the Danish salmon

fleet operating in the Norwegian sea.

As it appears from the charts the majority of the fishery was
carried out within the limits of the latitudes 690N and 74%00 °N
and the longitudes 10%0 ‘E and 20%0 “E. In February the fishery was
concentrated in the southern part of this area. During the following
month salmon fishing spread north- and eastward until 1at.'74ooo’N
and long. 36Ooo’E. At the peal of the season in April the fleet con-
-centrated.in the nain fishing aréa 50=300 naut.niles north of iofotcn
Islonds. flee in Moy leng lining took place chiefly in thie aren. it
the end of the nonth severnl boats noved southward to fishing ;rounds

tetween lat, 69Ooo'N and 65000’N until loo naut.miles from the const.
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The offshore exploitation in June was negligible. Sone boats were
operating in the nmain area the first two weeks of the month. On their
way hone a few lomg line shots were nade far to the south,

In general the fishery was carried out with greatest effort, where
nest profitable catches could be obtained, i.e. areas with a high va-
lue of cateh per unit effort.

Total yield
{iccording to the fishery gtatistics the total yield of the Danish

salnon fiéhery in the Norwegiaon sea in 197¢c arounted to Al% tons, -

estinated to a number of about 146,000 salnon. Mean weight 2.84 k-

The weight stated is gutted weight of frozen salmon after reduc-
tion of 4.0 - 4.5 % for icing, Weighing of 200 salnon at sea before
and after gutting and determination of frozen weight with and with-
out ice covering showed an average loss in weight from round to lan-
ded, gutted and thawed salrion of 13.7 %. To obtain Tound weight of the
total yield, the statistical data on weight has to be increased with
15.9 %.

in unkmown number of solnon entering the catches was discharged,
being too snall and too leam, Observations on long line hauling sho-
wed that 5 % of a catch of A50 salmon was released into the sea feor

the reascns nentioned.

Market categories.

In toble 2 the total Yield is distributed on narket categories
as well by number as by weight.

A8 an overall average the size of saloon that entered the catches
did not show any great variations from nonth to month. In the main area
lat. 69°%0°N - 74° 00N, long. 8%0E ~ 22%0 ‘E nean weight (gutted)
per salmon remained between 2.7 kg and 2.8 kg during February - May,
but rose to 3.3 kg in June.

Hast of 1lat. 22Ooo’E the average size of salmon was significantly
larger during the whole season. One boat for exariple long lining be-
tween long. 26°00 "B and 36000’E gouth of lat. ??ooo'N fron zid Mnrch
until second week of May recorded a yield,; of whlch 34.0 % of the in-
dividunls belonged to the market categories 9 - 9 kg while 22.6 %
were. st11l bigger. In return the number of salmon cawtht per looo hook.
averaged only 22.8, i.e. one third of the nunber caught per wnit effort
in the nain fishing ares at that tine.

Salmon from the area south of lat. 68%0°N exploited in May and
June were also relatively large. The average weight amounted to 4.5 kg.
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Differences in the catches with respect to nean weight per salmon
above all reflect diferences in age composition of the stocks exploi-
ted.

Catch per unit effort

Catch per unit effort varied significantly with time and fishing
arca. Table 1 shows the ronthly average yield per unit of gear estimn-

ted fron catches of 72,000 salron.

according to available information on drift net trials in Moy an
average »f 4.0 salmon were retained per loo nets. Experiments with nets

in the beginning of the season gave still inferior results.

Distribution of cztch per unit effort by areas and nmonths based on
diary information is denonstrated in figs. 1 - A. Four hatchings ore
used, representing catches of less than 25 salmon, 25 - 5o salnon,

52 - 75 salmon and more than 75 salnon per looo hooks respectively.

Investigations on the composition of the salmon catches from the
Norwerian Sea as to size, age, condition and sex were carried out by
neans of narket examinaticns and sampling at sea from a conmercial
vessel., A total of 3,814 salmon distributed on eight samples {ron
different periods of the seascn were neasured and weighed. As nearly
all the salmon cntering the Danish fishery in the Norwesian sea arc
landed in frogzen and iced condition, scale sarmples can only in a fow
exceptional cases be cnllected on the fishmarket. However fron n zingsle
landing «f conled salmon and from the sarpling at sen, scales of K27

saluen were collected by stratified sampling.

The frozen szlmon were neasured to fork length and weighad with the
ice covering. Fork lensth is converted 4o total lenzth by adding L onm
to each 1 en-group. Accerding to the investigation on losz of woigsht
fron cateh to landing previously nentioned, weights of frozen salion
are in relation 4o their cize converted %o round weight by the ranc
of factors 1.096 ~ 1.122. The weight of cooled salnon ig likewisc con-
verted to round weight, hut with the factors 1.1%6 - 1.172. The cooled
saluon 2o well an the saluon exanined at sea were measured to total

leneth,

Length distribution.

Table 2 and figs. 5a, 5h and 5S¢ show the length-frequency distri-
bution of salmon caught in different periods of the season. With re-
epcct 1o time and fishing area the eight samples are grouped as fol-

lows:

Fa
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a. Mid February - mid March: 60 - 150 naut. miles W - N of Andenes.
b. Mid April - end of April: 6o - 200 naut. miles W - NW of Andenes.
c. Mid May - mid June: 40 - 150 naut. miles NW of Andenes.

(andenes: 69°20 N, 16°10°E)

During the period covered by the sanples, the average growth jud-

ged from the node of the length-frequencies amounted to about 7 co,

Age digtribution

Based on analysis of scale samples collected from catches made
during the last half of April end the last half of May and on the
assunption that average growth of salrmon from February to June anoun-
ted to about 7 cm, an estimation have been made on the age composi-

tion of the three groups of catches mentioned in 3.1 (table 4).

Sex ratio

In table 5 is shown the result of an examination of the sex con-
position of 424 salmon, i.e. the total catch mde by a cormercial ven-
sel 22 ~ 31 May 197o0. The exanination was carried out in commection
with scale sampling, therefore the sex ratic is shown boith in rela-

tion to length and age.

Length weight relationship

The length weight relaticnship of salmon exploited in the Norwe—
Zlan Sea varies both with respect to size of individuals and to time
of the seascon (fig. 6). The diagran shows the correlation between
length and condition factor of salpon belonging to the threc aroups

Woy oL
—~.) is calculated s

3
1
A nean of 5 em length groups (w: round weight, 1: total length).

of catches exanined. The condition factor (x =

/in attempt has been nade to estimate average condition factors of
2ach of the three sesn age groups of salmon, that enters the high scas
fishery (table 6). Owing to lack of age deternination of cvery sincle
individual of the 3,814 salmon included in the length-weight measure-
nents, the average condition factors of the age groups have been egti-
mated on basis of a sinple division of the catches according tc their

age couposition (see table 4).

Saloon taken by the offshore fishery in the Norwegian Sea show
a recarkably wide range of condition at any rate in spring. The weight
of specimens of a3 Ziven length nay vary nore than loo %. In figs. 7a,

b 2nd 7c¢ is shown the percentage frequency distribution of conditinn
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factors of individuals belonging to the length groups 64 - 74 cm,
68 - 78 ¢n and 7o - 80 cn selected fron the previously nentioned

three groups of catches respectively.

The results obtained by analysis of the length weight relation-
ship may possibly be explained when considered in the light of the
spawning recruitment fron the offshore stock of salmon to the coastal

areas.

iccording to table 6 and fig. 6, the condition factor of the seca
age group d.l seens to increase during spring, while the older 3poci-
nens are on their hight in February and eariy March. The decreasing
or stagnating rean condition of the A,2- and A.3-population might be
interpreted as a consequence of gradual migration from the feeding
grounds in the Norwegian Sea of individuals having obtained sufficient
fat accurulation for spawning. The remaining population of more or
less meager individuals of these age groups will not acquire spawning;

condition wntil later in the summer or next year.

The reason why the average condition factor of A.l-salmon doco not
show the sane tendency, hut on the contrary rises during spring, oy
be that grilse in relation to the older spawners run later and conoti-
tute o relatively smaller Proportion of the age aroup to which they
belong. Therefore the mean condition of pregrilse in the son ic S alel T

rently not affceted by nigration during the long lining period.

The shape of the condition factor-frequency distribution (fis=.
12, Tb and 7e¢) supports the theory above. The skewness tn the richt
of the histograns especlally b and ¢ for the last two perinds of the
season suggests removal from the offshore population of individuals

with high mean condition foctor a8 a consequence of spawning migration.
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Table 1,

Table 2,

Monthly distribution of effort, catch and catch per unit effort of the

Danish salmon fishery in the Norwegian sea 1970.

Months Nurber of Nunber of Number of salmon
hooks X shots salmem caught per looo hooks
% %
February loo, o000 3.3 4,200 2.9 42,0
March 679,000 22.7 3%, %00 23.2 49.9
April 1,018,000 24.0 68,000 46.4 £6.8
May 988, coo 3%.0 34,500 23.6 31,9
June 208,000 6.9 5s700 3.9 27.4
Total 2,99%,000 146,300 48.9

Distribution on market categories of the Danish salmon catches in the

Norwegian Sea 1970.

Market catesories Bumber Weight

% kg

I 9% kg- 1,€00 1.1 16,800 4.1

IT 7 - 9 ke 2,500 1.7 19, hAo0 a7
ITT 5 -7 ® 6,400 ALl 36,600 8.8
v a4-5 " 9,700 6.6 40,700 9.8
vV Z -4 24,300  16.6 82,900 20,0
vIio 1.3 $5,800  65.5 204,700  49.3
sec§+) 6,000 4.1 13,600 3.3

Total 146, 300 414,900 ¥ir

+) This category contains extraordinary lean salmon, but mainly

small apecimens of less than 3 ke

F7



Table 3, Length~frequency distributicn in per cent of 3,814 salmon caught in

the Norwegian Sea in different periocds of the season 1970.

> cn length groups Mid February- Mid April- Mid May-
(total length) nid March end of April  nid June
120 - 125 en 0.1 - -
115 = 120 * - 0.1 -
llo - 115 n - 0.1 0.l
105 - 11 » - el -
ino - 1o n 0.3 l.o 0.6
95 - leco v TeH 1.3 1.1
90 = 95 v 0.7 2.3 2.1
85 - 90 v 3.0 Tel 7.4
8o - 85 n 9.c 12.2 15.9
75 - By n 15.3 23.0 22.9
fo - 75 m 26.7 26,6 17.8
65 - 70 v 25.3 17.6 11.8
bo = 65 " 1l.¢ 5.3 7+5
55 - 6o M 1.8 1.9 )
50 - 55 " 3.6 1.2 5ed
45 - bo M 2.4 0.2 1.3
G0~ 45 0.1 - -
Fuamber of salmen G52 2,064 798

cxarnined s

Teble f. Gea apo composition in per cent of 3,€14 salmon caught in the Norwe,rian

tez in different periods of the gcason 197a,

sen ame Mid February- Mid April- Mid May-
nid March end of April nid June
Le3 0.7 3,1 2.7
(and older)
Le2 91.7 93.0 Bo.2
Al 6.6 3.9 17.1
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Toble 5, Sex ratio in relation to length and age of 42/ salmon caught in the
Norwegian Sea 22 - 21 May 197o.

5 c¢n length groups a3 22
(total length) A.1 A2 AL3 Al A2 A3
1lo - 115 em - - 1 - - -
155 - 11p " - - - - - -
leco - 105 " - - 3 - - -

95 -~ loo " - - - - - 3
9o - 95 " - 2 - - 1 1
85 ~ %o " - & - - lo+1P5 -
8o - 85 " - 19 - - 38 -
75 = Bo ¥ - 26 - - 66 -
fo - 75 " - 12 - - 61 -~
65 - 7o " 3 3 - 2 41 -
o - 65 " 11 & - 8 16 -
55 - 6o " 23 - - 11 1 -
50 - 55 " 24 - - 15 - -
45 - 50 " 4 ~ - 6 - -
Total nuzber 65 T4 4 42 235 4
Total % 15.3 17.5 0.5 9.9 55.4 0.9

Table 6. Average condition factors of the sea age groups of salnon caught in the

Norwegian Sea in different periodes of the season 197o0.

Sea afe Mid February- Mid April Mid Moy~
nid Mérch end ofbﬂpril michune
he3 0.9% 0.93 0.88
(oand older)
.[\102 0077 0'74 0‘75
AT 0.73 0.76 0.80
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Fig. 5. Length-frequency distri-
bution in percent of 3,814 salmon
caught in the Norwegian Sea in
different periods of the season 1970
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Mee T, Frequency distribution of condition factors caloulated from lo cm
length groups of salmon caught in the Norwegian Sea in different
periods of the season 197o.

Ko¥ (gutted, frozen weight)

1? (total length)
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