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INTRODUCTION

The situation of the sole fishery may be considered as
critical to such an extent that the importance of reliable
forecasts will be more and more prominent in the near future.
As those forecasts however are generally based on the density
and the composition of the parent stock combined with the
fishing effort, they are neglecting the strengths of the in-
coming year-~classes. Taking into account that first of all
about two years elapse between the spawning and the recruit-
ment to the fishery and secondly that the production rate is
known to be very irregular year by year, it becomes clear that
the forecasts only based on the parent stock can be biased.
The crisis in the North Sea population as well as the biologists'
demand for the conservation 6f the rather prosperous condition
of other sole populations was reflected viz. in the proposed
catch quota (ICES, 1973). It is self-evident that the strength
of the incoming recruits will influence considerably these
quotas based on forecasts on the parent stock. For this reason
the study on the causes leading to a succes or a failure of a
new year-class has to be intensified.

The temperature was considered by De Veen (1965) as being the

most important factor for the ycar-class strength, although other

unknown factors may also be of importance. His hypothesis was based

on sole data in the North Sea. The aim of this study is to test~

the relationship temperature-~breeding on other sole grounds, i.e.
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the Irish Sea, the Bristol Channel and the English Channel,

HHATERTAL AND LiETIODS

Due to the lack of sufficient international data the
Belgian age distribution of the sole catches in the Irish
Sea, the Bristol Channel and the Inglish Channcl for the
years 1971, 1972 and 1973 werc used. The mean nunber per
100 hours fishing was calculated for ceach year-class on
the data compiled during the period 1971-1973. The numbers
per hours fishing may be used as a standard becausc no sub-
stantial changes occurred in the Belgian fishing effort in
the period under review.

The values thus obtained were transferred into a logarith-
mic scale and were plotted against the corresponding year. The
results are given in the figures 1-3. The regression was cal-
culated as well as the confidence belts with the probability
of 95 %. From the distance of each value to the regression line
the year-class strength was defined on the following serid-
quantitative scale :

Poor : position in the lower arca of the confidence belts.

Moderate : position between the confidence belts.

Good : position in the upper area of the confidence belts.

Strong : position in the upper area of the confidence belts,
but extremecly distant from the regression line.

The surface tceuperaturces used in this study are taken

from the ICES oceanographic data lists and Annales Biologiques.

RESULTS ‘
A previous study (De Clerck, 1973) has indicated the mar-
ked differcences between the sole population in the Irish Sca
and in the Bristol Channel. These differcences are mainly ex-
pressed in the growth rate. The third sole stock, viz. the
English Channel stock which will also be considered in this
study, can also be treated as differcnt because of its proper

growth parameters (QFF 33,3 cm, K = 0,33, to = 1,75 for the
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males and %ﬁf 38,3 cmy, K = 0,57, to = =-0.39 for the females)
1, The yvear-class strength in the Irisli Sca, the Bristol
Channel and the English Channecl,

From the position of the mean numnber/100 h.f. per ycar-
class in the figures 1-3 the relative ycar-class strength was
semi-quantitatively deternined. These figures indicate great
variations in and between the arcas and considerable fluctua-
tions from year to year.

During the period 1946-1669 the following classification
of the year-class strengths can be made : for the Irish Sea :
7 poor, 10 noderate and 7 good ; for the Bristol Channel : 8
poor, 12 moderate and 4 good ; for the English Channel : 10
poor, 10 moderate ; 3 good and 1 strong.

There seclis to be no relationslip betwecn the stroength
of the year-classes and the arcas, e.g. during 1957 and 1963
the strengths per area were very nuch divergent.

Another phenomenon is the fact that the quantitative dif-
ferences between poor, moderate and good year-~classes in the
Bristol Channel and Irish Sea are very limited. This is also
reflected in the high correlation (r = 0.97 in the Bristol
Channel and r = 0.95 in the Irish Sea). In the English Channel

the numbers per yecar-class show great fluctuations (r = 0.76).

2, The relation yecar-class strength—temperature..

The strength of the ycar-classes was tested with the cor-
responding temperatures before and during the spawning of each
year. This rclationship is shown in figure 4. The correlation
was calculated for the months January, I‘ebruary, iarch, April
and lilay separarely and for the sum of the tenperatures from
January to iiay in order to obtain a global view.

These calculations lead to the following table :
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Area - Correlation| Highest cor.| Lowest cor.| Cor. period
during during Jan.,-May
Irish Sea positive Feb. o.u3; May (0.14) | O.hk2
fa. 0.44
i o ey . S mm Sum St SEn - - g s . G TS T B s A W e S — B . . W TR e S S . - o e s et Sk R S e - " — ——— o =
Bristol Ch. | pos./neg. - - 0.04
B . Y RSN SUNUR
English Ch. | negative Jan.g—o.Bzg Apr.(-0.14)| -0.27
Feb. (-0.39

As appears from this table and from figure 4 the influence
of the tenmnperaturce before and during spawning is quite opposite
according to the arca.

In the Irish Sea there is a strong tendency that good year-
classes are related to higher temperatures. In this respect the
rmost striking figurce is the poor 1963 ycar-class born during the
severest winter of the period 1946-1969, with a February tem-
perature of 1.4° C, whereas all the good year-classes are achie-
ved at high January-February tenmperatures (about 6° C).

The data of the Bristol Channel where the yearly anomalies
arce rather small show no correlation at all. It was already poin-
ted out in the first part of this study that the recruitment
in the Bristol Channcel arcea has ncarly the same level every year.
This must be due to the very stable mean tenperatures during the
months January to iiay (respectively 10.6 °C, 10.0 °C, 9.8 °C,
10,2 °C and 11,4 °C
and the absolute maxirmum 12.8 °C. No changes is temperature re-

flected

respect

°C) whereas. the absolute minimum was 8.7
by no changes in ycar-class strengths might in a certain
also be considered as an argurnent in favour of De Veen's
hypothesis.

On the other hand the English Channecl population/follows
very good De Veen's hypothesis for thie North Sea stock., Although
the February temperature of 5.4 °C e.g. during 1963 was not so

low as was the case in the Irish Sca (2,1 °C) it resulted necver-
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theless in a strong English Channel year-class in contrast with

the poor 1963 recruitment in the Irish Sea.

DISCUSSION

Considering the results of the English Channel as well as
the De Veen's results in the North Sea, there is a strong tendency
to believe that there is a relationship between the temperature
before spawning and the strength of the corresponding year-class,
in the way that good and strong year-classes coincide with low
water temperatures. The Irish Sea data give also arguments to
this relu«tionship, but in a adverse scnce (good Year-~classes
coinciding with high water temperatures). Finally, the sole in
the Bristol Channel lives in a very regular water temperature
systen resulting in a permanent breeding anmount nearly without
ups and downs,

This study provided consequently further arguments in favour
of the water temperature hypothesis but in view of the fact that
some contrasts occur according to the area the relationship
during the larval phase with predators and (or) competitors
(also influenced by the water temperature) may be seriously inter-

fering.
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Figure 1 - The year-class strengths in the Irish Sea. sole stock during the per1od 1946-1969,



MEAN LOG .NUMBER PER YEAR-CLASS

YEAR ~CLASSES ———>

Figure 2 - The year-class strengthsin the Bristol Channel sole stock during the period 1946-1969,
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Flgure 3 - The ycar class strcngtho in the Enghsh Channel sole stock during the period 1946-1969,
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Figure 4 - The relationship between the strength of the year-classes and the temperature in the Irish Seca,

Bristol Channcl and English Channel.

() Significance 95 % probability



