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IITTRODUCTIon 

The state of de.~)e11.dence ~~,et''leen stock and recruitment is an im

portant problen in fis:-:.ery assessE1ent. Tl'lj.s applys for capelin to 

an especially high degree, since t:.e main reason for regulations 

during the winter fishery for this species is to secure tl~e possi

bility of' norsal recruit2ent. 

It appears froQ t~e history of t.~e fis2eries t~at stoc~ strength, 

spm'l1:"..ing condi ti011.s and recruitment l:tas fluctuated vlidely. This 

report gives SODe data on the depen~-a' ce betvTeen recruit::1ent and 

1) stoc!: size, 2) spavri.1.ing area, 3) spawning tine a::'1.d l.j.) 

teoperature in the years 1951 - 1961. 

HATERILL AND METI-IODS 

Data, on catches of capelin and their distri:.:mtioJ.1. hl space and 

til:1e, 'vas tal~en f'ro!:1 It'is::ets Gang, frOL:' 1951 ... 1955. Dat8. on age 

distrr::mtion in the spawning stock "JaS found in PROIU-IOROV 1955, 
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OLSElT 1968 and Ll.cHlT-JOI-IANNESSEfT, M0LLER and OLSEH 1966. Data on 

tel:lperature was talcel1. from PROIa-IOHOV 1965 ffi1.d r.:IIDTTUJ\T 1971, 

Catch per ship, and 'vee1: during the spaw:ni::.'lg season, 'vas used as 

E'. neasure for the strength of the spm<T::J.i:i.'lg stock. TI-:e stocl: size 

in 1962 1'ms j_nteTpo1ated ·'-etwee:i.1. the ye2.rs before and after, as 

tl-:ere ",ras no lTorwegial1 capelin fisl-~er] that :.:rear. 

The spawning stocl: in the period 195Ll.-.S4 was COl:lposed of the year

classes 1951-1961. Eence the strength of these year-classes was 

calculated by dividing the spawning stool: according to the age 

distribution, and, compensating for natural 1:10rtulity which ten

tatively was taken as 20 per cent a year. RecruitDent was calculated 

at an age of four years, 

The coast of northern Norway is divided into fishery districts, and 

each of these districts were given nUlf::lers indicating their posi

tion. The nUl:foers increase froG west to east. Every 11.UDIJer was 

Dultiplied by the catch taken in the area concerned, and a "central 

point" for the fishery, and thereby for the spawilil1.g inflo'tv, was 

calculated. In the years concerned the capelin were only fished 

after they reached the coast, and therefore it is supposed that the 

majori ty had spawned where t~1e fishing toO~( place. T~1.e nU;:l~Jer of 

districts where an essential part of the fis:'ling took place, was 

used as a neasure for the size of the area covered IJY spmvning. This 

nethod of calculation has the draw:J8.ck t~::.at ~lhc.t 'tvas spawned on the 

Russian side of t:le iJorder I is not included. 

The tine when tJ'::,e fis~':ling occurred "'2.S used as a neaaure for the 

spawni:ag ti:~le. T:1.:e nUl:l~)er of every "lee:.: was ;:1Ul tiplied 1::;y catch in 

the ",ee::: cOl"lcerned, aad Ell:' If averc.ge 't'/ee!:: nUI':lber" liT2.S found. The 

nU41;Jer of weeles in which an esse:~'ltial part of' the fisl:..ing tool: 

place vIas used 2.S a measure for the durati07:: of the spmr.ning' period. 

Both these para::leters may be of a sOL1e1'1hat du::)ious value, as too 

little is known about the connection between the ti;;:e t110 cape1in 

is near the shore and the tiue over which the spaw:::J.ing occurs. 

?:lESULTS 

Table 1 shovJ'S a sligl.lt negative correlation bet'veen 1) stock and 

recruitnent, 2) betw'een recruitl:lent 2J.1.c1 extention of the spawi1.ing 

area and 3) between recrui tuent and duration of the spmv.ning period. 
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There is a slight positive correlation bet"leen recrui tr,lent Q:i1.d 

11 central point" of spmvn.ing in space and tiDe. I-Iolvever, none of 

these correlations are significant. The naterial is sPQrse and 

relatively inaccurate and further statistical treatr:lent is there

fore not aplied, but SO['10 factors nay be studied graphically. 

Re crui tr1e 11. t I,gQren t _ s to ck 

Fig. 1 seen to indicate that within the stock sizes concerned in the 

period 1951-1961 there is a certain positiv correlation betwoen 

stock size and recrui tr:1Gnt. The years 1957, 1960 811.d 1961 stands 

out clearly. This nay be due to influeace by especially good or 

bad naturQl conditions. 

The depen( e ·.ce between stock size and recruitr.1ent is also indicated 

in Fig. 3 showing recruits per parent and parent stocl: size. 

Also in this figure t:.:.e three years ue:i.1.tioned above fall outside 

the general trel.1.d. 

Recrui tce:atLspawning tine- s..Q..aw:ainz .:e1ace 

The par8.l~leters, spawl"J.ing ticle and spavV11.ing area shows El. good 

corrGlation (Fig. 3) and can best be studied toget:ler. The years 
~ 6 . vears 1900 and 19 1 show an early and westvlard SPQWUl.ng. ThG:::3e stand out 

to have very poor recruitnent. The years 1958 and 1959 had west ... 

ward sPQwning, b·.lt it occurred relatively late. In 1958 the 

recruitI:1ent was average, and in 1959 good. This is the only ex

anple of a westward spmvl1.ing giving good recruitnent. In 1951 

spawning was early and tooh: place over a large area botl1. in east and 

west Fil1.nnark. This year gave average recruituent. l"'11.e years 1952 

to 1957 inclusive had a late spaV~1.ing and an eastward distribution. 

Of tr;.ese years 1957 gave an exeptionally strong year-class, and 

1956 a strong year-class. The other year-classes 'vere of average 

strengt~:. It is iDpossible to show any ccnnection ~Jetween the 

reorl..li t::'1ent and the size of the spawning aroa, or the lengt1:: of the 

spm'll1.ing period for the years considered. 

Recrui tL1el1.t/tG1:1peratu~~ 

It 1vas not possible to find El. sii-,ple COl'Eleotiol":" oetwee:;'1 recruit::1ent 

and tecperature at t:::-.!.o l~ola sectior:. in t~10 fourt::.~ quarter of the 
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previous year, or on the Kola section and at Vard0 in the first 

quarter of the SaL1e year. 

DISCUSSIOl'T 

The nethod applied to the years 1951-1961 cannot be used for the 

later years, This is nainly due to e:K.tensive changes in the fishery. 

But S01:1e data, nostly based on subjective valuation, is gathered in 

Table 2. The table shows that good year-classes, with the exeption 

of 1959 year-class, have only appeared in years with eastward 

spawl1.ing, and weak year-classes only in years w'ith 1'lestward spawning. 

Year-classes of average strength have occurred witb both types of 

influxes. In the latter years there have been both types of influxes 

in the same year, and hence it has been inpossible to decide what 

spawning has contributed to the year-classes, 

SnaIl spawning stocks appear to be able to give both. good and poor 

recrui tuent. The SaLle applies to large spawl1.ing stocl:s, On an 

average, s1:18.11 spaw:n.ing stocks seen to give [lore recruits per parent 

than larger spawning stocks, 

The size of the capelin spawning stock during the period 1951-1971 

has not been snaIl enough to hinder satisfactory recruitDent. 

For herring, the extent of the spamLing area, and the duration of 

the spawning season are inportant for the year-class strength 

(DRAGESU~ID 1970). Table 1 appears to indicate that these factors 

were of insig-.aificant it:1portance for capelin recruitnent in the 

period 1951-1961, It should however be noted, that in the later 

years when capelin have been very reproductive, they have spawned 

over wide areas in eastern and western Filll:lark. 

L connection between eastern spam~ing and strong year-classes of 

cape1in has earlier been sugested by OLSEIT (1968). BOCHICOV (1969) 

naintains that year-class strength is deterDined by water teDperature 

and spawning place. 
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Table 2. Stock and recruitment 19.51 ... 1971 

Spawl1.ing area 

Year Parent stocl:: Reoruitnent ID -ieastern 

U western 

1951 snaIl Dediuf:1 E/U 

... 52 11 11 E 

-53 11 11 E 

-.54 oecliut':: 11 E 

.... .55 11 11 I~ 

-56 strong strong Ti' .'-' 

... 57 tlediun very strong E 

.50 ... 0 11 DediuJ:l 11 

... 59 strong strong T·r 

... 60 oediul:l St:1al1 \'1 

... 61 strong sl':m1l VI 

... 62 sLm11 strong E 

-63 11 strong E 

... 64 11 i:1ediut:1 1;[ 

-65 strong 11 1rJ + E 

... 66 11 strong E 

-67 11 very strong E 

... 68 It strong E (+w) 

... 69 11 strong E + IV 

... 70 It nediUl:l U + E 

-71 very strong 
(~20 Dill hI) stro:ag U + E 
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