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INTRODUCTIOlf ,~~~~~~,

At the 1969 J~ual Meeting ~Te reportcd on thc fecundity/weight regressions

of the Bank and Downs herring in relation to the data of Baxter (1959) on the

Buchan stock. If sufficient diffcrcnces occurred in these regressions it was

thought that they could be used to separate the Bank and Downs stocks in the

mixed fisheries at Uorth Shields and Haisborough. It uas found that though

. such 0. separation was possible in thc large fish, in the smaller fish (the

abundant age group) thc overlap of thc 95 per cent confidencc limits was too

great to' alloN a usefulseparation. It also appearcd that thc Bank feclmdity/

weight relationship was somcwhat differ~~t from that of the Buchan. Again,

however, this differcnce llas not llell marked.

The major consistcnt difference observcd between Bank, Downs and Buchan

stocks has been in length, uhether 11 or total length. Ueight, uhich also·

shm'ls a consistcnt difference, is lcss sensitive as '3. stock character. due to

the large secular changes caused by gonad development.

Thispaper re-cxamines the fecundity/lcngth relationships of these two

stocks, and a fccundity index is derived llhich clearly separates the stocks.

TEE FE~UNDITY/LENGTH RELATIONSHIP

The form of thc relationship between fccun~ity und length has bcen weIl

established previously (Baxter 1959, Bridger 1961). It is curvilinear and in

this form in cvan more difficult to adapt for discrimination than the regres-
. .

."'sion -:iD.' ~TeJ.ght~ . IrithEi follo1'ling analysis·the··Bank and--Downs materi·al"has·

·been raisedbythe .third _pm'lcr. By this...transf.ormatiQll linearity is achieved

but in adQition the transformed lengths may be considered aS weight functions

..from -which thc .effects o.f seasonalXQ:riations._in goriD.d·~rollth hav~ b.een ""

eliminated•
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Fig. 1 shows the rogression of focundity on longth cubed for Bank nnd

Downs herring in mnturity stnge 4/5 und ovar. 1Thile tho varinnce nbout tho
, ,

regrension remainn quite high in euch stock it cun bo ~oen thatthere'inrtither

a sharp demarcation betl'l'Ocn the fecundi ties of the hTO stocks at 10\'1 lcngths.

TI10 utilization of length as the second discriminant character rembves thc

necessity for the focundity comparisons between stocks to be made at comps.rable

maturity stagen in order to minimize differences duc to gonad 'I'Toight changes.

Fectmdities mny be compared as long as the eegs are countable.

Discrimination by rogression,cf tuo variables is less convenicnt than

using a single variable.

Fecundity Index

~ focundity index has therofore been ealeulnted:

= Feeundity

Length3

For lrnm/ll Bank and Douns herring the distributions of these feeundity indices

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

inboth cnsos there is almost no overlap in tho distributions. In both eases

hOV1evor tho Bo.nk herring have variuncen about four timen those for the Dmms.

In thc Uorth Shields fishery in 1970 all gonads in ,[hieh i t uas ponsible

to separate the eggn wero eounted for fecundity (nt~ge 3 und above). Feeundity

indices ..lOre calculated for all fish and the distributions are also shmm in

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

maturity stages 2 and 8. Theso fish vTould be DOlms herring and thc numbers of

101'1 fecundity index fish in the North Shields histogramn in Figs 2 and 3 must
,~,

underestimatc tho proportions of DO,fUS herring in thc fishery.

Table 1 shows the proportion of Downn herring by two week periods'in the

1970 North Shields July and Lugust fishery. Thc forüeast method used here uas

.based on fish in and below maturity stage 3/4. In the reeruiting herring this ~

appears to overestimate the Downs stock. Some overesti~te oeeurs in the

four-year-olds but there is c close oimilarity behleen the hw methods. The

relative year-elnss strength of thc Downs and Bank herring are elearly

demonstrnted. "

Table Pereentage of driftnet eaught DOi-TnS herring at North Shields. ,1970

AGe 3 Age 4

",:' ' .. ' Fecundity Foreeastinc Fecundity Forecasting
index method nethod index mothod inethod

1st half July 27 72 79 85
2nd helf July 36 67 73 ' 77
1st half ll.ugust 20 34 53 53
2r.d. hnlf August 20 25 71 71

2



,-

Uithin an age class it 1'1ould appcar tha t thc fecundi ty index is inde

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

function of age.
In the mixed fishorics the fecundity index would appear to be a useful

character for discrimination between Ba!L~ and Downs stocks.
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Figure 1 The fecundity/length cubed relationship for known Bank and Downs fish.
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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 yearold North Shields
fish; 1970. - '.
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'Figure 3 The distribution of the fecundity indices of 4-year-old 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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