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Thc principal purpose of the lCES Young Herring Surveys has been to obtain

indices of abundancc ofl-group herring which might be used for forecasting

recruitment to the Horth Sea stocks. .Thc surveys have been conducted each year

~ since.1967 by a variety of participating countries. with much 'variabilityin both

ships and fishing gcar used. The first eoordinatedsurveys were made in 1960 and

i961in nssociation with' thc first B~~den herring tagging experiment.

The.problem of eOI:'lparabili~y of thc indices of abundance from thc different

vesse1s was discussed both in thc Reports of thc North Sen Young Herring Working

. Gro~p in 1969 and197t~. (Anon, 1969, Anon 1975). In ncither ease .was any method..
found whieh could be used with any dcgree of confidcnce for equating the catches

. _.

per effort from thc different p~rticipating research vessels. Thc catches per

effort, thus, had to bc tuken at their face:value if,the:surveys were to provide

any estimatc of rccruit strength.
'. ".' ~..: . ",:

.'

. Hith thc increasing number of countries participating in the. surveys and the
," .

increased uso of the surveys for ga~oid rccruitmcnt cstimates,_the area coverage
-.' '!

of the North Sea has increased. At thc last meeting of thc l10rking Group on

North Sea Young Herring Survcys abundancc indices of.1-group herring ucre obtained

for a standardizcd set of statistical rcctanßles in order to make comparablc
I',

abundancc indicea in relation to Cl fixcd distributiona1 area (Anon, 1974a).

Using thc annua1 arithmetic mean ubundanccs from this standard area a linear

regression t'1ClS obtaincd tlhcn thc rccruitment estioates of l-group herring obtained

from cohort analysis (VPA) wero carrelntod with these indices of abundance fram the

eatehcs per effort of the Youne Herring Survcys.
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This regrcssion~ Figure l~ has been used for prediction of the total.,

recruitment. The regression parameters differ a littlc from those in thc report

due to the inclusion of thc data for thc 1971 year-class which are now available

and revision of the cohort values (Anon, 1975b). The vcry high intercept on the

y-axis contributes about 60% of the estitlate of total reeruitcient at the mean value

of the young herring nbundancc index, x. With the low levels of abundanee in

reeent years the predietion of total reeruitnent is largely dcpcndent on thc value

of this irtterccpt and could leadto ovcrastimation of thc real recruitmentlevel.

Similar eorrelations !lave been obtained between the abundance indices of young

cod in thesurveys and total reeruitment as found from cohort analysis (Anon, 1974b).

'.' " It: is thc purpose of this paper to re-examine thc nature of these eorI"clations.

:The estimate of total reeruitment from thc eohort analysis is derivod from,the ~

catches in number of a year-elass at sueecssivo agcs. These cntehes by age are

derived frem some formof aze sanpling eombincd 'lith national eatch data. The

rceruitment ostimate may be considercd to be an ostimate of the absolute abundance

'l-lith a random error~ being normally' distributed. Thc annual nean abundanee indices

fron the trawl:entehos are derived fron distributions whieh are non-normal.' The

formof these distributions may be Poisson, where the varianee is equal to the

menn, or that öf scn~ tYI'c of eontagious c.istribution, where thc variance is somewhat

greater thanthe nean (Gulland 1956). The regression shown in Figure 1 rnay be

regarded ns statistieally invalid, because in the ealeulation of the linear regressi0n

d
. • • • e-there is the un erly~ng'assumpt~on that thc var~ables are norrnally d~stributed. In

the ease of a Poisson distribution thc variance is cqual to the mean. Further, if

aseries of independent xl' x2 ' x3 ••••• eaeh folloH' Q Poisson distribution with

means 11 1 , 112' 113 ••••• ,their surn follm-ls a Poisscn distribution .dth mean (11
1

+

IJ 2 + ,11
3

'••••• ) (Snedcocor and Coehran 1971).

_Gulland (195G)discusscd thc natureöf thc statistiealdistribution of trawl

eatehes. If fish '\lere distributotl rcmdomly, tho distribution of catches uould be

Poisson." If fish are shoaling, howevcr, the prcsence of one fish incrcases thc
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probnbility of nnother bcing prescnt. Thc distribution then maybe of the for~ .
, ~ .

! \

of a negativü bino~ial (Andersen 1964).

In 1960 <md 1961 young hcrrinß surveys \'l(;re made both in spring and autumn.
'.," ; .~.,

It bcca~e apparcnt th.::tt thc degrcc of sll':,aling ~'1as high in thc autunn survcy (Anon,
. ,t • ~

1969) and thatthe betl'1ccn-haul variancc was f?r higher than in thc spring surveys.
·':P··:~··

In choo~in~ a timing for thc reviscd survcys in 1967, the. results ?f these surveys

and those from somc further surveys by thc Hotherlands in 1965 anel 1966 H(;re

considered. It was conclulicJ that, by tinin3 thc.survey for February, thc l-group

herring Hcre thon not u[;r,r'c;::;atecl in Jiscrcte shoa1s and that in thc survcy thc hauls

could be made at random within cnch statisticn1 ,rectangle. Thus on both theoretical

_and obscrv.:ltional [7'ounds thc catch distribution could bc expccted to be of thc form

of n Poisson distribution.

ThcWorkinß Group on the.North S~n Hcrring Survcys(Anon, 1974a) conclucled

that the abund.:lIlcü.indiccs fram a standard set of statistical rectanglcswou1d.bc

uscd for thc annual abundancc estimate. 53 rcctangles würc sclcctecl which had been
.. .! I.',

workcd in nost ycars. Not all these rectanGlcs were sampled each ycarand thc
. ·f-,. f!U:: ~. . •

numbors worked are given in Tablc 1.

In order to obtain a mcnn for thc standarcl area it t'1a~ necessary to intcrpo~ate

va1ucs for thc missing rcctang1cs. During the period 19G7-74 41 recto.ng1es t-lore. . ~'.' . ~ ,-

comnon to nIl st~veys andn monn nbununnco was calculatcel. For those yoars whcn

catehes were recordcd in any of the rcm~ining 12 rcctan~les thc ratio of. thc nbundnncc

in thnt reetanf-lc to thc 41 rcetan~lc nean wns computcd o.nd. a mcnn takcn for all

yeo.rs avnilnb1c. This mann ratio per rcctanglc was uscd to intcrpo1atc n valuc. by

rni,sin.s it by thc 'tl-roctanßlc ncnn for thc ycar Hith the missinü valuo.

Tho 1965. survey had such a paar covcr'.J.ße th:lt no attempt at standarJizing
_0 .'

has been made. 16~cctanJlcs were comnon to thc 1966 survey. and the 1965-74. surveys.

Thc Game procedure Has uSüd as described abovc for intcrpolating 12 missine va1ues.

In thc ease of the 1901 survcy a standard 45-rcctangle menn abunuance for thc ycars

- 3 -



1971 t 1972 and 1974 was tüken, while for 1960 a 40-rectangle mean abundance was

used based on the 1971-1974 surveys.

From these standardized araas ünnunl means and variances were calculated

(Table 2) and thc correlation is shmm in Figure 2. As Jones (1956) has noted, a

squ3re root transformation is appropriate to normalise such a distribution. Square

roots have been taken of the abundance indices and an annual mean taken, with which

thc cohort estimatcs of rccruitment have been corre1ated (Tab1e 3 and Figure 3).

The intercept on the y-axis is not significant1y different from zero, and amounts

to 38% of the va1ue of the menn abundance.

In examining thc covcrage cf thc other survcys it became apparent that the

distribution of the abundance indices in 1969 was atypica1 in that it was characteriAit

by low abundances in the eastern Horth Sea anti high abundances in thc liestern area.

This eastern area in that ycar was covcred by the Ero~EST HOLT. On re-examining thc

catch data of this vessel, it appears that she fished inefficientlY as it was thc

first occusion thc vessel had used the particular ßeur und it is possible that it

was incorrectly rigged. A correlation of cohort stock with young herring abundance

has been made exc1uding thin survey (Figure 4). The effect of this is to reduce

further the intercept and to increase thc correlation coefficient.

Using this regression thc stock stren0th of the 1972 ycar-c1ass has been

ca1culated from thc abundance in thc 1974 Younß Herring Survey. This givcs an

9estimate of the strensth of this year-class as 4.47 ± 3.8 x 10 fish. A number

of other estimates of the strength of this year-c1ass havc been made by thc Herring

Assessment Working Group.

Regression of stock size from cohort analysis on catch per effort in thc Young
. 9

Herring Surveys gave estimates of the 1972 year-c1ass of 4.5-5.7 x 10 , but for thc

reasons explained previously this might be considered to be invalid statistically.
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At thc 1975 meeting of the Working Group this relation was furthcr examined.

Revisod estimates of stock sizc were used but thc intcrccpt still made up 50%·of

the valuc of y and the mean catch per effort. The Group proceeded to reject the

data for the year-classes 1963-67 and calculated a new regression base-d"orithe year-

classes 1958, 1959, 1968, 1969, 1970 and 1971. This proccdure gavc a reduced

9intercept and the cstimatü for thc 1972 ycar-class so obtained was 4.17;x 10 ••

Nevcrtheless, the criticism of thc statistical validity of the method still remains.

From thc cohort analysis a recruit value of 4.96 x 109 was obtained; whilc

froln a correlation using estimates from the Bl~Jen fishcry and the cohort cstimates

a value of 2.7 x 109 was estimated. These estimates are well within the confidence

~ limits of the value estimated in this paper.
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Table 1 Numbers of stanuard rectangles
worked in each year

Year Number samplcd - ? -

1960 40 '

,'1961 45

1965' 22

1966 32

1967 46

1968 45 •1969 46

1970 49 i ,

1971 53 ' .,

1972 . 53

1973 52

1974 ,53

" ,
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T<:lble 3 Stock of l-group (eIl 1975/H:2)
and normnliscu ubunJanco index
from Youn~ Herrin~ Survey

Yenr Stock of l-[roup Normnlised
x 10-9 nDunJnnces

1974 17.3

1973 3.78 16.5

1972 5.69 25.6

1971 7.31 36.2

1970 3.35 19.1

1969 6.10 14.0

1968 6.24 15.5

1967 4.43 16.0

1966 5.02 21+.0

1965 9.40 55.1

1961 1.63 11.4

1960 7.07 30.6

-



Table 2 Hcan and variance of standardizcd
nbundances from Youn~ Herring Survcys
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Figure 3 Regression of year-class strength on annual mean of normalized catch per effort
data. Data for 1965 survey omitted due to paar coverage. Limits are shown at
twice the standard error.
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Figure 4 Regression of year-class strength on annual mean normalized catcll per effert
data. Data for bcth 1965 and 1969 omitted (see text). Limits are given at
twice the standard error.
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