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A major problen in predicting the stock size of fast grow1nb heav1ly
fished species is to obtain estimates of the strenﬂth of 1ncom1nu vear-classes.
At the present tinme such predictions are made 1n the flPSt quarter of ‘the year |
in order to determine total allowable catches (TAC) for the follow1nb year. l

. Table .1 gives the percentage by welght of dlfferent ages of Irluh Sea cod
.in the Flectwood trawl catch over the perlod 1969 73. On average 66% by welwht
of the catch consists of fish less than 4 ycars old. At the. time that the pﬂ@dle

. tions: are made the latest information available is for the prevmus year, whcn

these fish are aged 1, O and -1 (ie not yet born) An’ 1dca of the t1n1nw and
distributions of catch welght at different ages 1s glvon in Figure 1. This shoqs_~
the progress of “the year-class es through the flshery from 197u to 1976 the year
currcntly bcirv urédictcd:*‘The Age groups whlch will bo l 2 and 3 years old in ;.
1976 arc the 1975 1974 and 1973 year-classes. At the tine when the predictions
are made (March 1275) data from the commercial catches are available for 1874, -but
these can canly ke uscd to estimate the strenéth of the 1873 yéaf?ciass;. Nevef{heless
the ability to evaluate this year-class (which will be 3 yearsbold in 1976) will
greatly inprove the prediction. ' o S |

.:Table. 2 gives the:catch rate (No/1C0 h motor trawl effort by Mllford Haven
and Flectuood trawlers) of one-year-old cod in the last. quarter of the year and of
the same year-clacs as' 3 year-olds in the first quarter 2 years later. The first
quarter was chesen because thils is when the major cod flshery takeo place and the
zbundance is best estimated. . The number of fish uurv1v1nﬂ to age 3 is of course‘
determined by the amount of fishing to which® they are Qubjected in the 1nter1m,
but for the period under consideration. (1964 1972) this has been falrly constant. .
The values for the two ports arc plotted 1n Figure 2a and b. As 1ndlcatod_1n Table 2,
the values:prior to 1967 are estinated fron length frequency an11y31s, using a -
maximum likelihood procedure to fit normal’ distributions. The ostlmateo of. one-
year-old abundance using this method are accurate, but the 3—year-old abundances
for the years befcre 1967 by this method may be less so.  The later yéérsn(1967 -
onwards) are estimated from'age/length keys. Functionol fegreésioné have been_-‘ ;;
fitted for the later yearsf(Rickor; 1973) and the correlation coefficients, both. |

of which are significant, are indicated.
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‘If estlmateo or guesses of the fishing mortalltles in 1974 and 1975 are

avallable, then predlctlonc can be madc for 1976, starting from the absolute
_ abundance of the dlfferent year-clusseu 1n 1974 as estimated from an updating of

Virtual Populatlons. Table 3 rr1ves the catch per effort of one-year-olds in the
last quarter for the whole Irlsh Sea (mean of thc values for Fleetwood and Milford
Haven in Table 2) and the Vlrtu l Populatlon of one-year-olds at the beginning of
the fourth quarter as estlmated fron the 1nternat10nal catch at age. As before,
the Values prlor to 1967 are from lennth_frequency analysis and they are plotted,
with the functlonal reoresolon, in Figure 3. The correlation coefficient 1s 0.93
for 3 df, which is 51nn1flcant iand the llnc'passes reasonably close to the origin.,

From theoe rcrr0031ons 1t appears that a very good-estimate of year-class
strcncth can be made from the catch rate of one—year-old fish in the last quarter, .
In the case of the predlctlon for 1976 this means that we have a good idea of the
1973 year—claos Whlch, as S—yeﬂr-olds would normally be likely to account for 30%
by Welvht of the catch in 1976 . The 1974 yecar-class cannot be estimated from
commerc1al catches, except p0531bly in the small mesh fisheries for Nephrops and:
industrial fish alonv the IPloh coast, A.O—nroup survey in 1974 or young fish survey
in January or February 1975 may give some indication of it. Hillis (1974) has

attempted such estlmate° for whiting

;.1’

but cbviously several years data are required

to eotabllsh the correlatlon. The 1975 year-class cannot be estimated in time to.

set 1976 TACs, as it is not Qpawned until March. '
Thus, if an attempt is to be made to improve our predictions, it would seem

that ‘the cffort would be best spent in trying to estimate the 1974 year—-class

in our example (1c thc clasu spawned two years prior to the year being predicted).

The record of attenpt° to estimate year-class strength by O-group research survey:
is not partlculgrlj encouravlng to date, and it would certainly be worthwhile to B
1nvest10ate the use of catch-ratee from the small mesh commercial fisheries as well.

The advanta;e of rcsearch surveys is that the unit of effort applied can be kept

cqnstant, but_thle is offset by the more limited coverage available. With any

fast ﬂrowinchheevily fiehed species it will obviously be an advantage if the setting

of TAC can be left as late 1n the year as possible, since this will_ellow the most

recent 1nformat10n to be used.v . ’ o ' ‘
Anv 0--roup or younc flsh °urvey could cover other species as well but the

problem 1s lcss acute W1th plalce and sole for example, since they grow into the

fis hery more slowly and are. present, in it over a greater age span.
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TABLE 1

Percentage by weight at age of Irish Sea cod

S

i

in the Fleetwood trawl catch

© Year

Age .
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Cler

1872

.1969 ©1970 -

5 10 15 6
26 24 33 42
36 17 26 29
24 19 12 12

5 18 7 L

2 8 5 3

2 3 2 3

+ 1 + +

+ + + +

1573

10
Ly
20
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Mean

1969-1973

27
30
17
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TABLE 2 CATCH RATE (NO/100 h) OF IRISH SEA COD AT 1 YEAR
OLD (4TH QUARTER) AND 3 YEAR OLD (1ST QUARTER). .
(VALUES ABOVE THE DOTTED LINE ARE ESTIMATED BY LENGTH
FREQUENCY ANALYSIS, THOSE BELOW BY AGE-LENGTH KEY.)

FLEETWOOD MILFORD HAVEN

YEAR CLASS ~AGE 1 3 .1 .3

1963 ... g04.4 6362 652.9 159.8
1964 ©'632.1 409.1 495.9 103.0
1965 © 1480.9 567.2 1062.4 292.3
1966 65204 9615 275.5  .'124.9
1967 355,0 158.9 . ....138.0~— IB1:8 "
1968  439.9 376.3 1090.8 305.0
1969 849.5 449.6 470.9 130.6
1970 1546.5 698.2 = 1012.2 423,0

1971 . 551.2 301.1 = 228.6 57.5

1972 .789.7 © 897.5




LABLE 3 CATCH RATE (NO/lOO h) OF IRISH SEA CQD. AT l
v YEAR OLD ‘(4th QUARTER) AND VIRTUAL POPULATION

"OF ' 1' YEAR OLDS AT THE START OF THE u4th QUARTER
(VALUES ABOVE THE LINE ARE ESTIMATED BY LENGTH . .
. FREQUENCY..ANALYSISy THOSE BELOW BY AGE- "LENGTH

N KEY)
YEAR CLASS caTch  VIRTUAL POPULATION o
RATE - - T (X 10-u)
1963 778.7 s82.9
1964 564.0  ugs.2
1965 1271.7 _'583.7
1966 464;0 . -i431;l
1967 246.5 300.0
1968 765.4 415.8
1969 660.2 4oY. 6
1970 1279.3 S 754.1
1971 389.9 1190.0
1972 ..BU43.E. .- -
1973 (324)
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Plot of abundance of one-year-old cod estimated by catch-per-effort égainst
abundance estimated by virtual population analysis for the Irish Sea. The
period 1964-67 shown by (®) and 1968-72 by (0). _



