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TIIITRODUCTIOLT

The state of dependence Thetween stock and recruitment is an im-
portant problem in fishery assessment., Thils applys for capelin to
an especially high degree, since tle main reason for regulations
during the winter fishery for this species is to secure the possi-

Rilityv of normal recruitment,

It appears from tie history of t.ie fisieries ti:at stoclk strength,
gpawning conditions and recruitment has fluctuated widely. This
report gives sonle data on the depensa ce between recrulitment and
1) stoclk size, 2) spawning area, 3) spawning time and %)

temperature in the years 1951 ~ 1951,

ATERIAL AND METHODS
Data, on catches of capelin and thedir distribution in space and
time, was talzen from Fislzets Gang, from 1951 =~ 1955, Data on age

distribution in the spawning stock was found in PROIIIOROV 1955,



OLSEN 1968 and LAFI-JOHANNESSEN, M@LLER and OLSEN 1956, Data on
temperature was talen from PROXHCROV 1955 and MIDTIUNM 1971,

Catch per ship, and weel during the spawning season, was used as
a2 reasure for the strength of the spawning stock, The stock size

~

in 1962 was interpolated Tetween the vears before and after, as

1~

there was no llorwegian capelin fisghery thiat vear.

The spawning stock in the period 1954~54 was composed of the year-
classes 1951-1951, Hence the strength of these year-classes was
calculated bty dividing the spawning stock according to the age
distribution, and, compensating for natural mortality which ten-
tatively was taken as 20 per cent a year, Recruitnient was calculated

at an age of four years,

The coast of northern ITorway is divided into fishery districts, and
eacih of these districts were given nuibers indicating their posi~
tion, The numbers increase from west to east, BEvery number was
rultiplied by the catch taken in the area concerned, and a "central
point" for the fishery, and thereby for the spawning inflow, was
calculated, In the years concerned the capelin were only fished
after they reached the coast, and therefore it is supposed that the
majority had spawned where the fishing took place, Tiae number of
districts where an essential part of the fishing tool place, was
used as a measure for the sizge of the area covered by spawning., This
method of calculation has the drawbaclk tiat what was spawned on the

Rusgian side of tite border, is not included.

The time when the fishing occurred was used as a neasure for the
spawvning time, Tiie numibzer of every weelr was multiplied -y catch in
the weelz concerned, and ar "average weelr number" was found., The
number of weells in which an essential part of the fisliing toolk
place was used as a measure for the duration of the spawning period,
Both these paramneters may be of a somewhat dubious wvalue, as too
little is lmown about the connection between the time the capelin

is near the shore and the time over which the spawning occurs,

Table 1 shows a slight negative correlation between 1) stock and
recrultment, 2) hetween recruitmnent and extention of the spawaing

area and 3) between rvecruitument and duration of the spawaning period,



There 1is a slight posgitive correlation bhetween recruitment and
"central point" of spawning in space and time, However, none of
these correlations are significant, The naterial is sparse and
relatively inaccurate and further statistical treatment is there~

fore not aplied, but some factors nay be studied graphically,

Recruitment/parent stock

Fig, 1 seen to indicate thet within the stoclk sizes concerned in the
period 1951-1961 there is a certain positiv correlation between
stoclk size and recruitment, The years 1957, 1960 and 1961 stands
out clearly, This may be due to influesnce by especially good or

bad natural conditions,

The depente ce between stoclk size and recrulitment is also indicated
in Fig. 3 showing wrecruits per parent and parent stoclk size,
Also din this figure tiie three vears mentioned above fall outside

the general trend,

Recruitrnent/spawning time-~ spawning place

The parameters, spawning time and spawning area shows a good
correlation (Fig. 3) and can best be studied togetiher, The years
1960 and 1961 show an early and westward spawning. Thegg%ggand out
to have very poor vecruitment. The vears 1958 and 1959 had west-
ward spawning, bat it occurred relatively late, In 1958 the
recruitnent was average, and in 1959 good. This dis the only ex=
arniple of a westward spawning giving good recruitment. In 1951
spawning was early and took place over a large area botlhh in east and
west Pinnmarlz, This vear gave average recruitment, The vears 1952
to 1957 inclusive had a late spawning and an eastward distribution,
Of these vears 1257 gave an exeptionally strong year~class, and
1955 a strong vear~class, The other yvear~classes were of average
strengtlh, It is dinpossible to show any connection hetween tiie
recruitment and the size of the spawning arca, or the length of the

gpawning period for the years considered,

Recruitrnent/tenperature

It was not possible to find a simple connection between recruitment

and temperature at tle Hola section in the fourtl: quarter of the



previous year, or on the Xola section and at Varde in the first

guarter of the same year,

DISCUSSION

The nmethod applied to the yvears 1951~1961 cannot be used for the
later years, This is mainly due to extensive changes in the fishery,
But some data, rostly 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
spavning, and wealk year~classes only in years with westward spawning,
Year~classes of average strength have occurred witih both types of
influxes, In the latter years there have been both types of influxes
in the same year, and hence it has been impossible to decide what

spawning has contributed to the yvearw~classes,

Snall spawning stocls appear to be able to give both good and poor
recruitment, The sane applies to large spawning stoclzs, On an
average, small spawning stocks seer1 to give nore recruits per parent

than larger spawning stoclks,

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

has not been smnall enough to hinder satisfactory recruitment,

For herring, the extent of the spawning area; and the duration of
the spawning season are inportant for the year—~clags strength
(DRAGESUND 1970), Table 1 appears to indicate that these factors
were of insignificant importance for capelin recruitment in the
period 1951~1961, It should however be noted, that in the later
vears when capelin have been very reproductive, they have spawned

overy wide areas in eastern and western Finmarl,

L connection between eastern spawning and strong yearéolasses of
capelin has earlier been sugested by OLSEN (1968), BOCHKOV (1969)
naintains that year~class strength is determnined by water temnperature

and spawning place,
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Table 2, Stock and recruitment 1951-1971

Spawvning area
Year Parant stociz Reoruitment E eastern

U western

1951 small nedium B/Y
52 n " B

~53 1" " D)

-50 mediun n o)

=55 " " i

=56 strong strong BD

~57 mediun very strong )

-58 " meddium i

-59 gtrong strong 17

~60 nediun small W

~61 strong snall . )

~62 small strong B

~63 " atrong B

6L " meddiun Y

-65 strong " W+ B
~66 " strong E

~67 " very strong )

~68 " strong B (+W)
-~69 " strong B4+ W
~'70 " nediun v+ B
~71 very strong

(>20 mill hi) strong U+ B
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Nelationship hetween recruits per parent and
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rig. 3. ikelationship hetween spawning time, spawvning area

and vear-~class strength, l) very poor, 2) average,
3) strong, 4) very strong. Units along the axes
indicates week number and fishing area number

respectivels,



