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INTRODUCTION

At the 1969 fJU1ual Meeting vTe reported on the fecundity/weight regressions

of the Bank and Downs herrine in relation to the data of Baxtcr (1959) on the

Buchun stock. If sufficient diffcrenccs occurred in these regressions it was

~ thought that they could ba used to separate the Banl~ und Downs stocks in the

mixed fisheries at IJorth Shields and Haisborough. It was fOund that though

·such a separation was possible in thc large fish, in thc smallcr fish (the

abundant age group) thc overlap of the 95 per cent confidcnce limits vTaS too

great to ·aHmT a useful separation. It also appearcd that thc Bc.nk fecundi ty/
weight relationship was somcwhat different from that of thc Buchan. Again,

however, this difference was not weIl marked.

The major consistcnt difference observod bctwcen Bank, Downs and Buchan

stocks has been in length, ''1hether 11 or total length. Ueight, 'Ihich also

shows a consistent difference, is loss sensitive as a·stock character.due to

the large secular changes caused by gonad development.

This paper re-examines the fecundity/length relationships of these two

stocks, und a focundity index is derived which clearly separates the stocks.

THE FECUNDITY/LENGTH REL~TIONSHIP

The form of thc relationship between fecundity und length has been weIl

es tablished previous ly (Baxtor 1959, Bridgor 1961 ). It is curvilinear and in

this fOrm in evcn more difficult to adapt for discriminatio~ than the regres

"zi:on- in ·lIci-ght. ·In the' following analysis·the ·Bank·and-· D01t1nS material has

Qeen raiseA.by the .third pouer. By this transformation linearity is achieved
< • • • .- •• ". ',.,., .-..... • • ...... ~ ."' -" •

but in addition thc transformed lengths may be considered as weight functions

..:t:rolll ,Uhich thc effects of seasonal variations in gonad grouth have been

eliminated.
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Fig. 1 showo thc regression of fccundity

Dovms herring in muturity stnge.4/S nnd.over.

regression reuaino quite hiGh in eoch stock it

on lcngth cubed for Bo.nk und

,(;hile thc variunce about the

cun bo seen that there is rathor

0. sharp demurcation betllccn the fccundities of the tHO stocks at 1m; lcngths.

Tlle utilization of length as tho second discriminant charactor removes the

necessity for the fccundity comparisons between stocks to bo made at comparabIo

maturity stagen in order to minimizc differcnccn duc to gonad 1'rüight changes.

Fectmditicn may bc compnrcd as long as the oggs are countable.

Discrimination by regression of tuo variables is Ions convcnient than

using 0. single variable.

Fecundity Index

~ fecundity index h~s thercfore been calculated:

= Fecundity

Lcngth3

For knmm Bn.nk and Dmms herring thc distributiono of thene fecundity indices

for threc- and four-year-old fish are shmm in Figs 2 and 3. It is seen that

in both canos thore is almost no ovcrlap in the distributions•. In both cases

howmror the Bank herring have variuncoo about four times those for thc Dmms.

In thc Horth Shields fishery in 1970 all gonads in uhich it uas possible

to separate the cggs were countcd for fecundity (stage 3 und above). Fecundity

indices were calculated for all· fioh and the distributionD are. also shmm in

Figs 2 und 3. Obviously fecundity indices cnnnot be calculated for fish in

maturity stages 2 ·and 8. Theso fish would be Downs herring and thc numbcrs of

10,[ fecundfty index fish in the North Shields histogrums in Figo 2 and 3 must

uriderb's timate· tho proportiono· 6f .Dmffis herring in tho fis hery•

Table 1 shows the'proportion of Downs horring by two'week periods in the

1970 North Shields July and 1.ugust fishery. The forccast method used here 'las

based on fish in nnd bclow maturity stage 3/4; In the;recruiting herrine this

appenrs to overestimnte thc Downs stock. Some ovcrcstimate occurs in the

four-year-olds but there ic c cloce oimilarity bot,leen thc tuo mothods. The
\ p'

relative year-class strength of tho Downs and Bank herrine are clearly

.:demonotrntod.

•
': •. 'l'.

"Tnble Percentugc of driftnet caught Dmms horring at North Shields 1 1970

1st half July
2nd hc.lf July
1st half Jmgus t
2r.d half August

l i ee 3 Age 4

Fecundity Forecastine Fecundity' Forecasting
index.method nethod index mothod nethod

27 72 79 .85
36 67 73 77
20 34 53 53
20 25 71 71
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Uithin an age class it would appear that the fecundity index is inde

pendent af length, Figs 4 and 5. Increase in fecundity index is clcarly a

function of age.
In the mixed fish~rics the fecundity ind6x 1vould appear to be a useful

character for discrimination betueen Bank and Downs stocks,
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,Figure 2 The distribution of the fecundity indices of 3-year-old known Bank and Downs fish with means
and variances, and the distribution of the fecundity indices of the 3 year old North Shields
fish, 1970.
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. Figure 3 The distribution of the fecundity indices of 4-year~oId known Bank and Downs fish with means .

.and variances, and the distribution of the fecundity indices of the 4 year old North Shields
fish, 1970.
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Figure 4 Fec~dity index on length for 4-year-old D~wna fiah, 1962.
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