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ABSTRACT

, Seasonal differences in the woight at age in the solo of the, Southern
North'Sea, the Celtic Sea and the Irish Sea were studied. Substantial
losses up to 30'% of the bodY weight due to spawning aetivities oeeur for
both sexes. Some difforences in the growth between the three sole stocks
\'lere not cd.

RESUHE

Les differences saisonnleres du poids a l'age de la sole ont ete etudiees
pour 'la Her du Nord rJeridionale, la Her Celtique et la Mer d'Irlande. Des
pertes substantielles jusqu'a 30 % du poids total dues aux activites re
productrices intervionnent pour les deux sexes. Quelques differences dans
la eroissance ont eta notecs pour les trois stocks de soleso

INTRODUCTION

Themain objective of this contribution is to inveotigate tho seasonal
'differences in the weight at age in thc sole stocks of the Southern North
Sea, the Ccltie Scaand the Irish Sea.

Initially this contribution ~las intended as a working document to the flat
fish assessnent working groups but the results could also be uscful to all
pcople in~lved in assessments. Rccently a special effort has been made to
enhance the assessmcnt work, mostly as regards the determination of the

'terminal F array(Anon, 1981). The SOP difference has up to now in most
eases been solved only by changing the weight at age data. Moreover the
fixed set of weight data practically ncver changcd throughout the years in
the reports of thc different ICES Working Groups. Giving special attention
to a better assessment of the stock number without improving the weight data
is in fact a most unsatisfactory approach. The resulto of catch forecasts,
being the-product of individual numbers und weight, cun be largely biascd
by the weight data used. Although weight changes considorably during the
courSe of the year, a mean weight value Was generally chosen as VPA and
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catch forecasts are still workcd out on 0. yearly basis.. When the fishery
is concentrated on spccific seasons or when large yearly differenees in
the soasonal pattern ~ecur, the accuraey of wcight data is essential.

MATERIAL AND HETHODS

The data basis was dorivcd from tho weekly market sampling of sole landings
in the Bclgian ports over thc period 1970-1980. The sampling provided in
dividual measurcmonts of length, weight, sex, age and woight ,of the ovaryo

'A:töt~i cf 22,518 measurements was proccssed 'in the calculations :bf which
8,846 fror.! thc Southern North Sea ; 6,649 from thc Iris'h'Sea un<fi,023
from the Celtic Sea.

The rcsults of weight at age were grouped per quarter 'providing mean
weights per age group and per sex. An additionnal set of weight data was
calculated for the eviscerated we~ht of females (e.go total weight-ovary
wcight). All weights are guttcd weights.

The weight at age array WaS set up to 15 year-old soles because the mean
- weight values'of the15+ soles showed increasing inconsistant variations

due to 'the incroasing seantityin thc number of observations.

The weight data per quarter for males and fomales are plotted on figures
1, 2 and 3. Proccntual diffcrences per quarter are given in tables 1-6.

RESULTS AND DISCUSSION

•

Figures 1, 2 and 3 sho\oJ 'clear differences in weight per quarter. The sharp
" ,

decreases of the weight from the first to the seeond quarter of each year
nre of course due to the energy loss by spawning,activities. The spawning
sbason f~r the CelticSeais Harch.·April (De Clerck, 1974) and for ,the
Irish Soa and South~rn North Sea Ap~il-May (Anon. 1965, De Clerck, 1974) ..

For females the highest total individual weight over the year cycle occur~
during the first quarter for all ages (fig~re 1). A so~crc drop in weight
follows during the second and partially' the third quarter "in thc North Sea
and Irish Sen.. For thc Cültie Deo. sole the drop in weight is J.;imited to
the second quarter only. A to~al weight inerease starts from thc third
to the fourth quarter and continues during the first quarter ,.cf ':t,he follo
wing year.

While smnll differences will be explaine~ later the general pattern is
rather identieal for the three arens. On the slope of the yoarly g~owth

incrcase tho weight of thc Irish Sea solo per ago group is about 25'%
lower to thc onc noted for thc North 'Sea. With:incrcasing ago this dif
forenee remains but is reduced to about '10' %. 'C,eltic' Sea sole has ~p to
an ago .of:9'years a lower weight than the NorthSen' sole but' th{s diffe-

'rence decreases with inc'roasing age~ Moroover from 'tho age of 10 to, 15
YClirs tho Celtie Soa sole han nn inereasing h'igp.~r w~ight up to üb,out
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10 % comparcd to thc oldcst age groups of thc North Sea solo.

In figurc 2, giving the evisceratcd weights of the female soles, a simi
lar pattern as in figure 1 is obtained.

In figure 3 the weight of the males is as in th~ case of the fe~ales

changing ve~y ~uch 'throughout the year cyclc. A' severc drop in weight
occurs in the 2nd quarter for thc North Sea and thc Irish Sea.Thc
decrease cf thc Gcltic malo sole howevcr starts already in the first
quarter and continues during tho second as spawning in that area starts
earlier than for the two other stocks.

In tables 1-6 the procentual increase or decrease during the yearin'
relation to the first quarter in given for males and females. Thc initial
weight during the first quarter has been fixed at 100 %. Although the
general pattern is similar for all areas, vize a drop in wcightafter
spawning followed by an increase in weight till the next spawning period,
some diffcrences are noteworthy.

A. Procentual differences for females. (tabIen .1 - 3).

1. Weight composition during thc first quarter.

As for females information was available on thc individual weight of the
ovary a split up was made öf the two weight components, e.g. thc total
wcight and the woight of the ovary during thc four quarters. In all
arcasthe evisccrated ~eight'comprises about 10 % of thcbody wcight.
There .seems to be a higher proportion of the ovary weight in the North
Sea (up to 11.4 %) compared to the Celtic Sen (10.6 %) andthc Irish Sea
(9.4: %)0

2. Decrease in weight from thc 1st to the 2nd quarter.

In tho Irish Soa and to a lesser extent in the North Sea thc weight of
the ovary remained similar during the 1st and the 2nd quarter, hut at thc
same time more than 10 % of the eviscerated weight Was consumcd in the
Irish Sea and more than 15 %in the North Seao As in the Gcltic Saa a
major proportion of the eggs are already rcleascd in the 2nd'quarter the
ovary weight accounted in that period only fx about 3 %. _The loss in
eviscerated weight amounted to about 20 %0

These findings confir~ the previous statements on the spawning period
in the three areas (1st alinea of this section).

3. Weight during the 3rd and 4th quarter.

A recovery in the eviscerated weight starts from the 3rd quarter onwards in
all arcas. This recovery is much more pronouneed in the Geltic Sea where
tho losses causod by spawning activities ooem:to have been r~gained al
ready during thc 3rd quarter. Howevcr the total weight re~ains 10 %lowcr
than thc initial weight of the 1st quarter as thc ovary accounts only for



about 1-2 % during the 3rd quarter.
tho total weight in the 3rd quartor
initial weight of the 1st quarter.

4.

In tho North Sea and theGeltic Soa
is still about 20 % lower than the

This recovery trend in weight continues during the 4th quarter and most
ofthe female ,soles are of the sume totalweight as at the beginning'of
theyear ~ In the eviscerated \'leight a gain of about 5 % is noted over the
whole period.

,4. We:ight increase on a year basis ..

~.' .

In all areas total annual 'lrleight increase is
about '25 % in thc youngest ages to about 2 %
samevaluos are obtained for thc evisceratod

deoreasing with aga from
in the oldest ages. 'The
weights.

When applying 'the different sets of weight'at 'age per quarter quite'
'different values of Wro, ' are obtained. ,These valucs are mentioned at ..
the bottom of ench set in the tablc 1-6. This excercise was'only meant
to express thc importance of the ohoice of the set of weight data for
the determination'of Uro Moreover each set of weight values can substnn-
tially change the yield curvc.

Be Pl'occntual differences for males (tables 4-6).

1'he diltabasis for' males shö\'fS a trend 'similar to the one obscrved for
fcmalese' HO';lever the decroase in total \'1eight due :to spawning activities
diff~ers substantially from one area to another. The smnllestdtitGrease
occurs in'the Geltic Sea where thc drop'in weight amounts to 9-14% ..
In thc North Sea a loss in weight of about 20 % was noted whereas in the
Irish Sea the drop amountcd to 30 % for the oldest age groups. No "
substnntial differcnces were found in thc yearly gain in weight.

GONCLUSIONS

'The final' conclusions of this contribution earl be summarizcd',as folIows: e
1. Substantial lösses up to 30 % of the body wcightdue to spawning, activi··

. 'ties oc6ur ·for'bothsexcso

2. For femalcso
2.a. A yearly tcmpcrarydecreasc in wcight of about 30 %is ~oted in

all areasa .~bout 20 % is used ,from body,flcsh and;about 10 %
disapeared as solo,eggs.

2.b. During the 3rd and 4th quarter of the year the eviscerated weight
aS weIl as the ovary weight increases again.

2 0 0." When .. comparing the first quarter of year n and n+1 thc total
. yearly incrcasc dccrcases from 20 % i~ thc youngest' age, groups

to' ab'~ut '2 % in. the oldest age grouIJs.



3. For males.
The highest drop in weight oecurs in the Irish Soa, amounting to
about 30 %in the oldest age groups.

•

4. The results show tho
applied to catch and
on a quarterly basis
of the calculations~

Panhor.st (1976) ..

vital importanee of using correet weight data Wlen
stock biomass calculation. A stoek assessment
will undoubtedly enlarge the degree of.accuracy

This has already been suggested by Da Veen and
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Tab1e 1 - Proeentua1 inerease or deerease in weight in North Sea sole (females) per quarter.

I II m IV I
Ase A B C A B C A B C A B C A

(n+l )
CB

2 lQQ. 100,0 - ~ 117,8 - lli....2. 135,6 - llhl. 206,6 7,5 230,9 218,7 12,2

3 .!..Q.Q. 94,8 5,2 84,3 80.6 3,7 100,0 97,2 2,8 .!..lQL.!!. 127,6 2,4 144,2 133,2 11,0

4 lQQ 92,5 7,5 l.W. 73,6 4,5 90,8 87,7 3,1 .!..!.1..§. 107,9 3,7 124,5 113,2 11,3

5 lQQ. 91,0 9,0 76,6 71,1 5,5 86,0 83,1 2.9 w.J.. 99.8 3,9 115,4 104,1 11,3

6 !..Q.Q. 90,3 9,7 76,8 70,5 6,3 83,2 80,S 2,7 lld 95,7 4,1 110,4 99,3 11, 1

7 lQQ. 89,9 10,1 77,7 70.6 7,1 ~ 78,8 2,4' 97,7 93,S 4,2 107,7 96,3 11,4

8 !.QQ 89,S 10,5 78, 8 71,0 7,8 79, 6 77,3 2,3 .2,6..d 92,0 ,4,4 105,5 94,1 11,4

lQQ. 10,7 80,2 71,6 8,6 78, 5
;

76,4 2,1 96, 0 91,0 5,0 l.Q.ir...!. 92,5 11,69 89,3

10 lQ.Q. 88,,9 11, r ll.d n.4 9,0 77,7 75,7 2,0 59,7 90,4 5,3 103,0 91,6 11,4

11 lQQ. 89,0 11,0 82,8 73,2 9,6 1.hJ.. 75,3 1,6 95,5 90,1 5,4 102,4 90.9 11.5

12 .l.Q9 88.8 11,2 ~ 74,0 10.2 .!h!.. 74,8 1,6 ..2.h§ 89,9 5,7 ~ 90,2 11,7

13 100 88,6 11,4 85,4 74,7 10.7 75,8 74,4 1,4 95,7 89.7 6,0 llL..i 89,8 11,6

14 l.2<2. 88, , 11,4 86,5 75,4 11,1

15 ,

w~ 762 738 561 741ie
A .. total weight
B = eviseerated weight
C = ovary weight

Table 2 - Proeentual inerease or deerease in weight in Celde Sea sole ({emales) per quarter.'

I II III IV I
Aga (n+l)

A B C A B C A B C A B C A B C

:2

3 lQQ. 96,6 3,4 ~ 79.7 2,0 lli.....1 115,4 0,9 130,7 128,8 1,9 149,0 138,7 10,3

tp lQQ. 93,1 6,9 Zh..!.. 80.8 3,3 104,7 103,0 1,7 l.!.1.L.L 114,0 3,6 127,9 117,3 10,6

lQQ. 91,7 8,3 il4,9 81,1 3,8 99,5 98,0 1,5 ll.L.!. 107,3 3,8 ~ 108,1 10.9

6 ili 90,9 9, 1 84,7 80,8 3,9 96,7 95,2 1,5 106,8 103,3 3,5 l.!.l...i 10Z.9 10,9

7 19..Q. 90,4 9,6 84,3 80,S 3,8 95,0 93,3 1,7 10'3,6 100,4 3,Z 110,4 99,S 10,9

3 lQQ. 90,1 9,9 S3, 7 80,0 3,7 93,9 92,4 1,5 l..Qh1.. 98,3 2,9 108,2 97,1 11,1

9 lQQ 89,3 10,2 .llz...Q 79,S 3.5 2W. 91,5 1,6 ~ 96,7 2,5 106,5 95,4 11,1

10 l.Q.Q. 89.6 10,4 I 82, 3 79, O· 3,3 92,4 91.1 1,3 1L...i 95.4 2,0 105,2 94,1 11, 1

11 .lQ.Q 89.6 10,4 I
~ 78,6 3,3 92,2 90,8 1,4 ~ 94,3 1,8 104,4 93.3 11,1

12 100 89,4 10,6 ß.l. 78,1 3.1 ~ 90,S 1,4 ll...1 93,4 1,5 103, 5 92,6 10,9
13 l.Q.Q. 89,S 10,5 80.7 77,8 2.9 2L.1. 90,S 1. Z 93,9 92,7 1.2 102,8 92,1 10.7

14 lQQ. 89.5 10.5 80,3 77,5 Z.8 .1h.!.. 90.5 1. Z llz.1. 92.1 i,o 102,6 91.7 10,9

lS ill 89,4 10.6 79, 8 77.1 2,7 2L..? 90.3 1.2 2bl. 91.S 0,7

W~ 908 689 834 794

.- ..,



Tabl.e 3 Procentual increase or decrea.se in weight in Irish Sea. sole (!emales) per quarter.

I n In IV I
Age (n+l )

A B ,e A B e A B e A B 'C. A B e

Z

3 !.QQ 100,0 105,2 104,4 0,8 12..2...2. 158,7 0,8 178,4 175.0 3,4 ll!..d 180,2 11,2

4 !.QQ 94,2 5,8 2L...i 84,3 7,1 l.lbl. 111,3 0,9 123.4 120,8 2,6 ill.a2. 129,3 10,4

5 !.QQ 92,6 7,4 ~ 79,1 9,0 ß.1. 96,S 1,2 107,4 104,9 2,5 1nL.1 112,9 10,4

6 !.QQ 91,7 8,3 87,2 77,5 9,7 .2.LJ. 89,8 1,3 100,8 97,9 2,9 lliL1. 105,5 10,2

7 !.QQ 91,2 8,8 ~ 77,0 9,9 87,3 86,0 1,3 11.1 94,4 2,9 11l.z..!. 101,2 9,9,
8 !.QQ 91, 1 8,9 87,2 77,2 10,0 .§2.:..l 83,5 1,6 95,S 92,7 2,8 1OR, 4 98,4 10,0

9 !.QQ 90,8 9,2 87,6 77,7 9,9 llL2. 82,0 1,5 94, 5 91,6 2,9 106,4 96,5 9,9

10 l.Q..Q.. , 90,7 9,3 88,2 78,3 9,9 !!.2~ 81,0 1,5 94,2 91,2 3,0 ~ 95, 1 9,9

11 lQ.Q. 90,6 9.4 88, 7 79,0 9,7 ~ 80,2 1,4 21...l 90. '9 3,2 illL1. 94,1 9,6

12 !.Q.Q. 90.8 9,2 §.2.d 79,9 9,5 ihl 79,7 1,6 2.1...j, 91,3 3,2 lQ.W. 93,5 9,6

13 !.QQ 90,7 9,3 2.Q.L1.. 80.7 9,4 80, 9 79,4 1,5 94, B 91,4 3,4 102,6 93,0 9.6

14 lQ.Q. 90.7 9,3 90,6 81,5 9,1 80,6 79,0 1,6 lld 91,6 3,6 102,0 92,4 9,6

15 lQL 90.6 9,4 ~ 82,1 9,0 iCld 78,8 1,6 ß..L 91,9 3,7

Woo 725 699 582 739 •

Table 4 - Procentual increa.se or decreaae in wl'ight in North Sea sole
(males) per quarter.

Age I II In IV I
(n+l)

2 100 102,6 111,3 151,3 152,2

3 100 86.9 96,0 114,3 127,4

4 100 81,2 90,6 100,9 117,1
5 100 79,0 88,5 94,7 111,2

6 100 78,3 87,6 92,8 108.3
7 100 78,1 87,3 92,1 105,8
8 100 78,6 87,7 92,5 104,6

9 100 79,0 87,9 93,7 103,2
10 100 79,6 88.3 95.3 102,6

11 100 80,4 88,9 97,0 101,9.
12 100 81,1 89,4 99,2 101,6
13 100 81,6 89,8 101. 1 101,4
14 100 82,1 89,9 103.2 100.8
15 100 82,8 90,5 105,2

.
W~ 401 .349 375 578
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Tab1e 5 - Procentua1 increase 01' decrease in weight in Celtic Sea sole
(males) per quarter.

Age I II In IV I
(n+l)

2 100 106.9 119.6 143.1 -
3 100 97.3 117.6 130.4 127.1

4 100 93.6 115.4 123.9 118.7

5 100 91.9 113.5 119.7 113.5
,

111.9 116.6 110.36 100 91.3

7 100 91.4 110.0 114.7 107.9

8 100 91.7 108.6 113.3 106,4

9 100 92.5 107.5 111.9 105.4

10 100 92.9 105.4 110.7 104.2

11 100 91.6 103.1 110.0 103.7

12 100 94.2 104.1 109,1 102.8

13 100 95,2 103,5 108.6 102.7

14 100 95.6 102.3 107.8 102.1

15 100 96.2 101.8 107.4

WcP 442 475 425 459

Table 6 - Procentual increase 01' decrease in weight in lrish Sea sole
(males) per quarter.

Age I II In N I
(n+l)

3 100 90.6 111.0 120.5 122.1

4 100 87.7 103.2 116. 1 116.2

5 100 86.2 98.3 112.8 113.4

6 100 83.3 94.1 108.8 110.3

7 100 81.8 91.1 105.8 108.9

8 100 79,6 88.6- 102.4 107.4

9 100 77.9 85.9 99.6 106.1
10 100 76.3 84.2 97.1 105.8
11 100 74.6 82.4 94.2 104.4
12 100 73.4 80.8 92.5 104.i
13 100 72.0 73.4 90.3 103.8
14 100 70.6 78.1 88.3 103.3
15 100 69.5 77.0

W cp 462 259 295 315

..
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Figure 1. Total weight per quarter of female soles from the Southern North Sea, the Celtic Sea
(mean value for the period 70-80).
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Figure 2.
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Figure 3. Total weight per quarter of male soles from the Southern North Sea, the Celtic Sea and the Irish Sea.
(mean value far the period 70- 80).
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