
Not to 1>e cited without prior

International Council for
the Exploration of thc Sea

\.. '''I' . )
~"Il1~. _ ..

reference to the author ~~~:.:..::.:~.-~.~"

CH 1975/F:15
Dcmersal Fish (Northern)
Committee

, ESTINATIUG THE YEAR CLASS STRENGTH OF COD IN THE, IRISH SEA

by

,K H Brander, Fish(~ries Laboratory, Lowestoft

A major problcr:l in prcdictin6 thc stock sizeo~ :f~st grol·line heav~lY

fished speeies is to obtain estiT'lates cf thc stren[~thofineomingyear-elasses.

At the, present tiHt~ such predictions are made in thc first quarter of'thc year

in order to deteI'IlliIle total nlloNable catchcs ('rA~) for' the followinr; yea:r.

Tablc,l ßivcs thc pereentaEe by wei8ht of different aees of Irish Sea cod
. " .

.in thc FIE'ctv;ood trm:l eatch over the period 1969-73. On average 6690 ?y ~Jeight

of thc e<lteh eonsü.ts of fish loss tllCln 4 ycars old. At thetimc that ~hc predic,,:",

4It tionsare nade the Intcst information available is for the previousyear, when

thesc'fish arc accd 1,0 and -1 (ie not yet born). An'idca of the timing,und

distributions of eatch ~'1cieht at different nees is given in Fi~ure 1. Thissho~"s

thc progress of",thc year-elasses' through the fishery from 1974 to 1976, thc year

currcntly, pcinZ prcdictcd.·, Thc ä8e groups Hhich ldll be 1,' 2 and 3 years old in

1976 arcthe 1975~1974 end 1973 ycar~elasscs. At thc time when thc prcdietions

are Ir'i<"1dc (Hareh 1975) data frora thc commereial eatehes are available for 1974, bu:t

these ean cnly b~ uscd to estinate the strength of the 1973 ycar-class., Nevertheless

the nbilityto evalu:lte this year-elass (Hhich will bc 3 ycars old in 1976) HilI

erently inprove th~ prcdiction •

. ,Tublc 2 eives thc cntch rate (No/IOO h fYlotor tri'HÜ effort by Hilford Havcn

nnd Flcetl100d trmllcrs) of one-year-eld .cod 'in thc Inst quarter of thc year and of

thesaoe year-class ns'3 ycar,olds in the first qu~rter 2 yenrs later. Thc first .

...... quarter 1ms cho:wn bccnuse this is l'1hcn thc majorcoc1 fishery takes plaee and thc

nbundi'mec is beGt eutim:lted. The numberof fish surviving to aee 3 is of course

determined by tho amount of fishin.::; to which'they nre sUbjected in thc interim,

but for the period under considcration (1964-1972) this has b~en fairlyconstant.

Thc values forthc tll0 ports areplottedin Fieure 2aand b. As indicated in Tuhle 2,

thc values~priör to 1967 ure estinated froo length frequeney analysis, usine a

maximum likolihood procedurc to fit normal"distributions. The esti~atos of,one

yoar-old abundanec usine this method are neeurnte, but the 3-ycar-old nbundanees

for thc years before 1967 by this m8thod may bc löss so.' Tho later years(1967

omvards) a~c cstinated from'a3e/len~th kcys. Funetional reeressions have been

fitted for the later ye.:l!'s' (Rieker, 1973) ,md the eorrelation eoeffieients, both

of which are sienificant, are indicated.
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If estimntes or guesses cf thc fishine mortnlities in 1974 and 1975 are

avnilable, then predictions can be mndefor 1976, startin~ from the absolute
.'.. ~ ,~~ . .-

abundancc of the different yenr-classes in 1974 as estimated from an updntinz of

Virtual Populations. Table 3 cives the catch per effort of one-year-olds in the
. . . ,'- ." .

Inst quarter for the whole Irish Sca (mean of the valucs for Fleetwood and Hilford
1 ~ '. . .

Hnven in Table 2) ('md the Virtual Population of '~ne-year-olds atthe beginning of
i' ". . ,. , ,... .

thc fourth quarter as estimated fromthq intermitiorial,catch at aee. As before,

the valuüs prior' to' 1967 ~~~" from lcnCth..' ;re~~ency analysis and they are' plotted,
t'" '. • •

with the' functional reere'ssion, in Fieure 3. The eorrelation coefficient is 0.93. . . . ..:'
for 3 df, whieh is signifieant, and thc,line passes reasonably elose to the origin.

From these re~ressions.it appcnrs that Cl very good estimate of year-class

strength can be made from the cateh rate of one-yea~~old fish in the last quarter.' ...
"

In thecasc of the prediction for 1976 this' menns'that we have aeood idea of the

1973 yenr-class which~ as 3-yoar-olds would normally be 1ikely to account for 30%

by wei;3ht of t,he entch in 1976., ' The,1974 YG(lr-.class cannot be estimatcd fram

commercial eatches" exeept possibly in tho sm,111 mesh fisherics for Nephrops and

industrial fish nlong the Irish coast. A O-group survcy in 1974 or young fish survey
.. . .

in January or Fcbruary1975 may Jive some indicntion of it. Hillis (1974) has

attempted such estimatDs for whitinr-, but obviously sevcral years data are required

to establish the correlation. Th~ 1975 year-class cannot be estimated in time ta

Tho re90rd ,qfatte~pts to estimate year-elass streneth by O-eroup research survey

is not p~rti~ularly ,encournging ta dnte, and. it would certainly be worthwhile to

investieate the uso of catch-rates from the smüll mesh eommercial fisheries as weIl.
. . '; . ,

"

set 1976TACs, as it is not spawned until Harch.

Thus, if an attempt is to be made to improve our predictions, it would seem

that the effort would be best spent in tryingta estimate the 1974 year-class

in our'example (ie tho class spawncd two years prior,to the yoar beine predicted) •
, ' •

can be kept

With any

Tho advarrtilLe ~f research s~voys is th.:lt the unitof effort applied

constnnt,-but ,this is offset by,tho more limited covoroge aV.:lilnble.
. :....: .,' .:. .

fost ßrowine heavily fishcd spccies it will obviously be anndvantnee if the settin~
• • 1 ~ ., .' :

of TAC cnn bc left n3 late in the YC<lr aS possible, since this will allow the most

recent information ta be uscd.

Any O~eroup"or' y~unz fish survey could cover, other species QS 'weIl, but the

probIen is lcss acute with plaice and sole for example"since thcy ßrow into the

fishcry more slowly and nrcp~esent in it over a ~reQter u~e span.
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TAßLE l
Percentage by weight at age of Irish Sea cod in the Fleetwood trawl catch

.,,;.:.: .< f

.,
'. '.

"
" Year Mean.....

.... ,.' , .. ., . .~ ...'
Age

",
" .1969 " 1970 1971 1972 1973 1969-1973: :.<.

" ....
'"

1 5 10 15 6 9 9

2 26 24 33 42 10 27

3 36 17 26 29 44 30

4 24 19 12 12 20 17

5 5 18 7 4 9 9

6 2 8 5 3 4 4 •7 2 3 2 3 2 2

8 + 1 + + 1 +

9 + + + + + +

•
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TAßLE 2 CATCH RATE (NO/I00 h) OF IRISH SEA COD AT 1 YEAR
OLD (4TH QUARTER) AND 3 YEAR OLD (1ST QUARTER).
(VALUES ABOVE THE DOTTED LINE ARE ESTIHATED BY LENGTH
FREQUENCY.ANALYSIS, THOSE BELOW·BY AGE-LENGTH KEY.)

•

YEAR CLÄSS

1963

1964

1965

1966

..

, .

FLEETHOOD HILFORD HAVEN
____ ~OO._ ~_ .. '...~., .........._._._ ..

AGE 1 3 1 3

. ..-----_.- .. ····904.4 636·~2 652.9 159.8

632.1 'i09.l 495.9 103.0

1480.9 567.2 1062.4 292.3
: ........

652.4 961.5 275.5 • '124.9.............................

•

1967

1968

1969

1970

1971

1972

355.0 158.9 ... ·---138.0---- --I4L8 -._._0"_'· ..... - ,~ ...

439.9 376.3 1090.8 305.0

849.5 449.6- 470.9 130.6

1546.5 690.2 1012.2 423.0

.. 551.2 301.1 228.6 57.5

.789.7 897.5



TABLE 3 CATCH RÄTE (NO/I00 h) OFIRISH SEA COD"AT 1,
YEAR OLD'(4th QUARTER) AND VIR~UAL POPULATION

, " " ',or 1 YEAR OLDSAT' THE START OF THE 4th QUARTER
(VALUES ABOVE THE LIN!: ARE ESTIl1ATED BY LENGTH _._

.... , ..FREQUENCY.•.ANALYS-IS s' ·THOSE 'BELOWBY' ·AGE'.::LEliGTH' -..
KEY)

. j-, ' ,:' ',"'j'

VIRTUAL P9~t!LA1'JPK_ •......•....
(x 10-4) ','

1963 778.7 582.9

1964' 564.0 485.2
, '

1965' 1271. 7 583.7

1966 464.0 ·431.1

1967 246.5 300.0

1968 765.4 415.8

1969 660.2 494.6

1970 1279.3 , 754.1

1971 389.9 190.0

1972 .. __ .843.6.

1973 ( 324)

•

•

•

;
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Fig. 3 Plot of abundance of one-year-old cod estimated by catch-per-effort against
abundance estimated by virtual population analysis for the Irish Sea. The
period 1964-67 shown by (e) and 1968-72 by (0) .
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