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by 

O. Christensen. 
Danmarks Fiskeri -og navundersllge.lser, 
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{,o Danioh veosolo participated in thG offahoro salnon finh~ry in 
the, IIc)rw'.1I~ian ,;e,'1 fClr 11 longor or ahorter poriod of 1970. 1\ few 1",nt:J 
(nainly the bigger ones) started the fishery during the InGt hnlf "r 
Fobruary. The najority operated froD April to the Gnd of May. whilo 
and insignificant number continued until Did June. 

1.2. ~ 

The fishery was exolusively carried out by Deans of long lines. 
;~bout 1800 hooks were operated per boat. Both hooks nr. 3/0 and 6/0. 
with gaps between point and shank of 14 = and 19 = respeotively were 
used. 

A few trials were nade with drift nets, but only with poor results. 

The intensity of the fishery relative to the Donths of the season 
is shown in table 1 as nunber of hooks x shots. The figures of the 
table are estinated on basis of diary infornation froD about half of 
the Danish total oatohes. 

1 • 3 • Fi shirl(!; areas 

Figs. 1-4. whioh show the geografioal distribution of Danish cat
ches per unit effort, also gives an idea of size, positions and ohan
ges of the exploited area. The catch distribution are worked out on 
basis of diaries of 20 vessels. i.e. one third of the Danish saloon 
fleet operating in the Norwegian sea. 

As it appears frOD the charts the najority of the fishery was 
carried out within the limits of the latitudes 69°00'N and 7~000'N 
and tho longitudes 10000'E and 20000'E. In February the fishery was 
concentrated in the southern part of this area. During the followin~ 
80nth salDon fishing spread north- and eastward until lat. 74°oo'N 
and lr)nl';. 36r)00'E. At the peal,: of tho season in April the fleet cr)n
centratod in thG T.Jain fishiYl{\ =oa 50-300 naut.nilG8 north of Lofoten 
Iol'lndG. aso in May Ion€: lining took placo chiefly in thic ",ru).. /,1; 

the ene. of the TIonth sevGr,'11 boars Goved southw:ll'd to fisbinr: grounds 
'oetweGn lat. 69000'11 and 65°Go'N until 100 naut.r:rilos froo the coast. 
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The offshore eXploitation in June was negligible. Sone boats were 
operating in the cain area the first two weeks of the month. On their 
way hone a few long line shots were Dade far to the south. 

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

2. Yield. ====== 

2.1. Total yield 

According to the fishery statistics the total yield of the Danisl" 
salnon fishery in the Norwegian sea in 1970 anounted to 415 tons, -
estinated to a nunber of about 146,000 salnon. Mean weight 2.8,~ k,'. 

The weight stated is gutted weight of frozen saloon after reduc
tion of 4.0 - 4.5 % for icing. Weighing of 200 salnon at sea before 
and after gutting and deternination of frozen weight with and with
out ice covering showed an average loss in weight froD round to lan
ded, gutted and thawed saloon of 13.7 %. To obtain round weight of the 
total yield, the statistical data on weight has to be increased with 
15·9 %. 

JJl unknown nunber of salnon entering the catches was discharged, 
heing too snaIl and too lean. Observations on long line hauling sho
wed that 5 ~b of a oatch of 450 salnon was released into the sea fer 
the reasons nentioned. 

2.2. Mnrkei; categories. 

In table 2 the total yield is distributed on narkst categories 
as well by nunber as by weight. 

As an overall average the size of salnon that entered the catches 
did not show any great variations fron oonth to oonth. In the wain area 
lat. 69°00~ - 74°oo~, long. SOoo'E _ 220oo'E nean weight (gutted) 
per salnon renained between 2.7 kg and 2.S kg during February - ~~y, 
but rose to 3.3 kg in June. 

I~st of lat. 22000'E the averaee size of salmon was significantly 
larger during the whole season. One boat for exnnple long lining be
tween long. 26°00 'E and 36000 'E, south of lat. 7.,\000 'N fran uid 11"rch 
until second week of May recorded a yield, of which 3-'i.O jf, of the in
dividuals belonged to the oarket categories 5 - 9 kg, while 22.6 'I, 
were. still bigger. In return the nunber of salooll caught per 1000 hook. 
averaged only 22.S, i.e. one third of the nunber caught per unit effort 
in the naL~ fiShing area at that tine. 

Saloon froD the area south of lat. 6Sooo'N' exploited in May and 
Jmle were also relatively large. The average weight anountcd to 4.5 kg. 
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Differences in the catches with respect to Deon weight per solDon 

above all reflect diferences in age cooposition of the stocks exploi

ted. 

2.3. Catch per unit effort 

3. 

Catch per unit effort varied significantly with tine and fishing 

oren. Table 1 shows the oonthly average yield per unit of gear estiDa

ted froo catches 0f 72,000 saloon. 

,\ccording to available infomation on drift net trials in May 01"' 

average 'Of 4.0 saloon were retained per 100 nets. ExperiDents with nets 

in tho begimling of the season eave still inferior reGul ts. 

Distribution of catch pcr unit cffort by areas =d Donths bos0d on 

diary infonation is defJonstrated in figs. 1 - /,. Four hatchings or" 

used, representing catches of less than 25 saloon, 25 - 50 sal non , 

50 - 75 salQon and Dare than '15 saleon ,per 1000 hooks resp9ctively. 

Catch CODPosition 
=~=======~======= 

IYlvestications on the cODposition of the saloon cacches froD tho 

NorweCian Sea as to size, age, condition and sex were cn.rriEJc. out "!Jy 

!Jeans ~f D.'3.rkct eXarlinations and sampling at sea fron n cO!J."Jercial 

vessel. A total of 3,814 saloon distributed on eight saoples froQ 

different periods of the season were Deasuxed and weighed. its nearly 

0.11 the GalQon o:ctterinr; the Danish fishery in thE) Norweri8.n soo :lrCo' 

landed in frozen and iced condition, 8cale sanples can only in 8. r'cw 

exceptional cases b.e c011ccted on the fishoo.rket. How(!ver froL' " ~in,~c, 

landing Gf cooled sal non and froD the D?JJplinl: at se:1, ocalf!s of r)2) 

saloon were collected by 8~r8.tified saDplinG' 

~'he frozen sc.lnon WGre neaaureu to fork 1enct!1 and weiehoc wi -t~r Ull' 

ice coverinG. Fork length is conve:Lted to t0tal lencth by ado,inc : cn 

1:8 each 1 cn-STOup. AccordinG to the inve8ti{C~tion on 10s8 of wci,:ht. 

froD catch to l:J.nding previously rJentioned, weichts of frozen 8al~-!on 

are in relation to their ~ize converted to round weight by th" r:cn,"c 

of factors 1. 096 - 1.122. The weight of cooled sale"m is likewise con

verted to round weieht, hut with the factors 1.136 - 1.172. ~'ho cooled 

Daluen :).8 woll !?t.8 the sal!::oIl ex8..IJin8d Plt 3ca were' DPasurcd to tot3.1 

lenr:th. 

3 . 1. LenGth di 8 tri bu tion. 

Table 3 and figs. Sa, 5b and 5c show the length-frequency distri.

bution of saloon caught in different periods of the season. Ih th rc·

epcct to tiQ8 and fishinG 11reo tho eight s1l.Dples are grouped 11S f~l

lows: 
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a. Mid February - Did Marc~: 60 - 150 naut. Diles W - N of }\ndenes. 
b. Mid April - end of April: 60 - 200 naut. Diles W - NW of Andenes. 
c. Mid May - Did June: 40 - 150 naut. miles NW of Andenes. 

(Andenes: 690
20"N, 16010 'E) 

During the period covered by the samples, the average growth jud
ged fron the node of the length-frequencies amounted to about 7 cn. 

3.2. Age distribution 

Based on analysis of scale samples collected from catches nade 
during the last half of April and the last half of May and on the 
assuoption that average growth of salmon from February to June aooun
ted to about 7 cm, an estimation have been made on the age COQPosi
tion of the three groups of catches mentioned in 3.1 (table 4). 

3.3. Sex ratio 

In table 5 is shown the result of an examination of the sex COD
posi tion of 424 salmon, Le. the total catch mde by a cOC'J1crcio.l ven
sel 22 - 31 May 1970. The exanination was carried out in connection 
with scale sanpling, therefore the sex ratio is shown both in rela
tion to length and age. 

3.4. Length weight relationship 

The length weight relationship of salmon exploited in the Norwe
gian Sea varies both with respect to size of individuals and to tiDe 
of the season (fig. 6). The diagrao shows the correlation betwecn 
length and condition factor of sal non belonging to 
of co.tehes exauined. The condition factor (K = ~3) 

1 

the threc groups 

is calculated ,1.8 

a neap of 5 em length groups (w: round weight, 1: total length). 

im attonpt has been nade to estimate averaGe condition factors 'Of 
8ach of the three sea age groups of salmon, that enters the hiGh seas 
fi8hery (table 6). Owing to lack of age deteroination of every sini~le 
individual of the 3,814 salnon included in the length-weight neasurc
nents, the average condition factors of tho ago groups have been esti
",".ted on basis of a sinple division of the catches according to the·ir 
age couposition (see table 4). 

Saloon taken by the offshore fishery in the Norwegian Sea show 
a re=rkably wide range of condition at any rate in spring. The weight 
of specimens of a given hmgth nay vary nore than 100 ;1,. In figs. 7a, 
'1b ".nd 7c is shown tho perc(Jnt,~g8 frequency distr.ihuti'On of concli t.i nn 
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factors of individuals belonging to the length groupe 64 - 74 cm, 
68 - 78 CD and 70 - 80 CD selected froD the previously Dentioned 
trxee 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 froD the offshore stock of saloon to the coastal 
areas. 

Jiccording to table 6 and fig. I), the condition factor of the seQ 
aee group ,1.1 seeDS to increase during spring, while the older spoci
nens are on their hight in February and early March. The dccreasinc 
or stagnating Dean condition of the 1\..2- and A.3-population miGht ~oe 
i~terpreted as a consequence of gradual Digration froD the feeding 
grounds in the Norwegian Sea of indiViduals having obtainE'd sufficient 
fat acc~ulation for spawning. The remaining population of Dare or 
less ::leager individuals of these age groups will not ncquire spmminc 
condi tion until later in the s'=er or next year. 

The reason why tho average condition factor of li.l-s;:,,lr::!on doc;:, nC'~ 
show the Sa8e tendency, but on the contrary rises during sprinG, "'2,)' 

be that grilse in relation to the older spawners run l.-1.ter and consti
tute a relatively smaller proportion of the age r;roup tn which thEY 
belong. Therofore the !!lean condition of pregTilse in thG 8(;(1 ic :::_."'l"'.,
rently not affected by nigration during the lonG lininG period. 

The shape of the condition factor-frequency distribution (fii-'" 
7'1; 7b and 7c) supports thc thGory above. l'he skewness tn the rir-ht 
of the histograos especiallJ' b and c for the last two periods i,f the, 
season suggests reooval froo the offshore population of individuals 
wi th high Dean condition factor as a consequence of spawninG niCEl r,ion. 
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~able 1. Monthly distribution of effort, catch and catch per unit effort of the 

Danish salmon fishery in the Norwegian sea 1970. 

Months Number of Number of Number of saloon 
hooks x shots salrr:{)1il ca~ht per 1000 books 

% % 
February 100,000 3.3 4,200 2.9 42.0 

March 679,000 22.7 33.900 23.2 49·9 

il.pril 1,018,000 34.0 68,000 46.4 66.8 

May 988,000 33.0 34,500 23.6 3~c.9 

June 208,000 6.9 5,700 3·9 27.4 

Total 2.993,000 146,300 !;8.9 

C'o.b'..e 2. Distribution on market categories of the Danish salmon catches in the 

lJorwegian Sea 1970. 

l1arket categories NUlilber WeiRht 

10 kg 

I 9 kg - 1,600 1.1 16,8Clo !r. 1 

II 7 - 9 kg 2,500 1.7 19,600 te.7 

III 5 - 7 " 6,400 4.4 36,60Cl 8.8 

IV 1\ - 5 " 9,700 6.6 40,700 9.8 

V 3 - 4 " 24,300 16.6 82,900 20,:) 

VI 1 - 3 " 95,800 65.5 204,700 !f9.3 
sec.+ ) 6,000 4.1 13,600 3.3 

Total 146,300 411),900 ki; 

+) This cateeory contains extmordinary l,?an ""lDrm, but r!ainly 

""all speciJ;J.ens of lese than 3 kg. 
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Ta.ble 3. Length-frequency distribution in per cent of 3,814 saloon ca.ught in 
the Norwegian Sea. in different periods of the season 1970. 

5 CLl length groups Mid February- Mid April- Mid l"Jay-(total length) Did March end of April Did June 

120 - 125 CD 0.1 
115 - 120 " 0.1 
110 - 115 " 0.1 0.1 
105 - 110 " 0.1 
100 - 105 " 0.3 1.0 0.6 

95 100 " 0.5 1.3 1.1 
90 - 95 " 0.7 2.3 2.1 
85 - 90 " 3.0 7.1 7.4 
80 - 85 " 9.e 12.2 15.9 
'15 - 80 " 15.3 23.0 22.9 
70 - 75 " 26.7 26.6 17 .8 
65 - 70 " 25.3 17 .6 11.8 
60 - (,5 " 11.0 5·3 7.5 
55 - 60 " 1.8 1.9 6.0 
50 55 " 3.6 1.2 5.4 
45 - 50 " 2·4 0.2 1.3 
,10 - 45 " 0.1 

lilmber of saloon 952 2,064 798 
C: xa.r....ined ~ 

T",b1 ~ !. 0E"" 'lee coopoGi han in p"r cent 0f 3,814 saloon caught in the Norwc,;i::m 
c;,,~ in different periods of the season 1970. 

~k:il nGe 

;,·3 
(a.nd older) 

Jl...2 

A..I 

Mid Fobruary-
Did March 

n.7 

91.7 

6.6 

F8 

Mid ,\pril- Mid M"1Y-
end of j,pri1 nid June 

3.1 2.7 

93·0 80.2 

3·9 17 .1 
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TC2.ble 5. Sex ratio in relation to length and age of 42.~ salnon caught in the 

Norwegian Sea 22 - 31 May 1970. 

5 cn length groups eSeS 'i''i' 

(total length) A.l A.2 A.3 A.1 A.2 A·3 

110 - 115 cn 1 

105 - 110 " 
100 105 " 3 

95 100 " 3 
90 95 " 2 1 1 

85 90 " 6 10 + 1 PS -

80 85 " 19 38 

75 - 80 " 26 66 

70 - 75 " 12 61 

65 - 70 " 3 3 2 41 

60 - 65 " 11 ~ 8 16 

55 60 " 23 11 1 

50 55 " 24 15 

45 50 " 4 6 

Total nunber 65 74 4 42 235 4 

Total % 15.3 17.5 0.9 9.9 55.4 0.9 

~a81e 6. Average condition factors of the sea age groups of selnon caught in the 

Norwegian Sea in different pcriods of the season 1970. 

Sea D{!8 

i,.3 
(8.l'lC older) 

1..2 

A.l 

Mid February-
nid March 

2.--

0.93 

0.77 

0.73 

F9 

Mid April Mid May-
end ofbApril Did ~h..ll1e 

c 

0.93 0.88 

0.74 0.75 

0.76 0.80 
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80 

~!~~2~ Length-frequency distri
bution 1n percent of 3.814 salmon 
caught in the Norwegian Sea in 
different periods of the season 1970 

a. Mid February-Mid March 

b. Mid April-end of April 

l 

c. Mid Kay-Mid June 

total leng th(cm) 

90 100 110 120 
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~i~. 7. Frequency distribution of condition factors caloulated from 10 em length groups of salmon caught in the Norwegian Sea in different periods of the BeaBon 1970. 
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