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GENTRAL

The sole is the most common specizss of the family of the
Soleidae in Buropean waters. The different sole stocks are
generally restricted to wide coastzal areas.

The great possibilities of adaptation ara responsible for

a larze distribution in the East Atlantic, from the 3Scandi-
navian coasts up to the 3Senegal coast ( Figure 1 ). From the
Sastern part of the Baltic till the Islas Canarias sole stocks
occur. The main component of the Norteast Atlantic sole stock

is situated in the North S=a south of 57 © N,

In the lMediterranean the sole occur in nearly all coastal
areas., Their frequency is however much muore variable compared
to the Northeast Atlantic stocks, mostly in the Adristic and

ths Golf du Liomm. The eastern border of occurence is

de Y
212

Jouth of the Black Sea, the Bosnorus and the Marmara 3e:x.



Migure 1 : Cccurrence of Sol=zzs =s0lea L, in Turonesn waters,




LANDINGS

Figure 2 shows the average catches over the period 1870-1GEC

of the several exnloited sole stocks in th: Zommunity.

When comparing by areas the North Sea has the high:st production

which is close to 20,000 tonnes (Figure 2i). Th: other areas
as the English Channel, the Celtic Sea and the Irish Sea &re
nroducing catches from 1,8CC tomnes to 1,2C0 tonnes. The total
of the latter is 7,300 tonnes. The Mediterranea2n landings

amount to 5,400 tonnes being 17 ¢ of the total sole landings.

In the Northeast Atlantic fisheries the Netherlands are the
most important sole fishing neztion with a yearly mean landing

figure of 16,100 tonnes. France is the second 1leading sole

(

is zbout 4,10C tonnes(Tizurc

[0}

fishery =z2s the mean landinzg figur

= =

Belgium has a yearly catch of 4,00C tonnes. Cther sole fishing

countrizss are United Kingdom with 1,4CC tonnes/)enmark with
P

700 tonnes, the Tederal Republic of Germanuy ~iftn 400 tonzs

and Ireland with 20C tonn=zs.

for thas s0ls in tiasz llzditszrransan . Cther imnortrat s30le fiszhi-

axtion . a Grzace ( 9P5 tonnes) , Sgypt ( 542 tonnes) and
rence ( 337 toanes) must be stressed that all those valussz
could te seriously underestimates. (Figure 2C).
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Figure 2 : Distribution of the landings per fishing ground and per



North Sea sole

Several countries are exploiting the North Sea sole stocks,
viz, Belgium, Denmark, the TFederal Republic of'Germany,the
Netherlands, United Kingdom and France. The majority of the
cztches is caught by the beamtrawl fishery. Due to the high
exploitation mte and the high variations in recruitment th
catches during the period 1950- 19£0 fluctuated subkstantially.

Mean cateh 1970-19€0 : 19,666 tonnes.

English Channel sole

Separate coastal sole populations occur along the French and
English coasts. These populations are exploited on a mod:rate
way by the French, IFnglish and belgian fleat., The fishery is
carried ocut by beamtrawl, ottertrawl and trammelnets. Some
part of the flect of France and United KXingdom is artisanal.

Mean catch 1970-1G68C 1,847 tonnes.

Celtic Sea sole

Belgian beamtrawlers and French and ielsh ottertrawlers are
exploiting the stock which is predominantly in the 3ristol

Channel. The B3Belgian flect is taking the bulk of these catches

'_J.

T the total international landings.

O

up to about E0 ¢
at

l‘ean catech 1C70-1S8&C : 1,222 tonnes

In the Liverpool Bay as well as near the Irish coast a sole
fishery is carried out by several countries,viz. Belgiun,
France, Ireland, the Netherlands and United Kingdom (:ngland
and #Wales, Northern Ireland, Scotland and Isle of %an). This
fishery is essential a spawning fishery (April-iay).

5
Mean catch 1670-1S80 : 1,504 tonnes.



Bay of Douarnenez sole

An artisanal French fishery is exploiting the sole stccks

around Bretagne. Catch statistics are nct avsilable.

Bay of Biscay sole

Although most of the grounds are not suitable for sole fishery
some concentrations of fishing areas exists in the Southera
part of the Bay of Biscay. The main exnloiting countries are
France ( S5 ') and Spain. Some occasional fishery occurred

in the past by the felgian and the Prench fleet.

Fean catch 1970-1G80 : 2,708 tonnes.

Portugese coastzl sole

Spain and fortugal are exnloiting coastal stocks.

Catch statistics are not available.



1. Review of growth data per sex in the North Sea, English

Channel, Celtic 3Sea and Irish Sea.

JUVENTLES

Growth is not a constant »roces for sole in the Ni-Atlantic
areas, The winter period is characterized by a growth
stagnation whereas during the summer neriod rapid growth

is a result of an active fezding period. This is clearly
demonstrated on figure 3. After spawning the fertilized eggs
produce larvae which after metamorphosis become baby soles.
Pirst observations of trawling indicate a length of atout

5 cm in the southern North Sea after two or three months of
live. This growth is continusd till Cc%tober. At that moment
sole are close to 10 cm.of length. The whole winter period
is a pericd of growth stagnation. It is until the next s»ring
that intensive feeding and growth starts asain resulting in
a mean length close to 17 cm at an age of about 16 months.

The next winter period a new growth stagnation starts.

The bellaviour in the Irish 3ea is identical to the one
observed in the North 3ea (Corlett 1S67).However the leng+
increment is much lower.At the end of the first vear of total
length of 2vout 6,5 cm is obtained. During the second year

total length is about 14 cm.
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ADULTS

Growth in length of tﬁe adult sole populations,

Figures 4 - 17 show the length increament for mzle and female
soles in the following fishing grounds : Southern North Sea,
Central North Sea, Enzlish Channel, Celtic Sea, Irisk Sea,
Bay of Douarnenez and Bay of Biscay.

The mean length pver age group and per stock is compiled

in table 1. Except of the data from the Bay of Douarnenez
and the Bay of Biscay, all data are derived from catch
sampling during the fourth quarter of the years 1978-1983,

The following growth parameters were calculated :

Lo @ theoretical meXimum length
K : Growth constant
to ¢ Time of birth

The results are given in table 2.

The main conclusions of this study can vbe summarized as
follows:

1. In 2all stocks male.sole is reaching 2 maximum length
inferior than the one calculated for females.
This difference is between 6 to & cm.

2. Little distinction 1in growth rate is observed in the
male sole stocks of the North Sea (both areas), Celtic
Sea, English Channel and Irish Sea. The maximum length
in all these areas is close to 34 cm.

3. Female soles reach meximum lengths of about 43 to 44 cnm
in the North Sea and the English Channel.



In the other "Northern" areas there seems to be a slower
growth pattern. This is most pronounced in the Irish Sea
where the maximum length is 40.6 cm. The observed slower
growth already shown in the juvenile stock (figure 3) is
thus continued in the adult period.

There is an indication that male soles in the Southern
areas as Bay of Douarnenez and Bay of Biscay reach higher
length than in the Northern areas. The data from the stock
around Bretagne however (Deniel, 1981) could be biased

as they are derived from a small and single sample.

The same reservation could be expressed for the female
stock in that aresa.



Tavle 1 :

(x):Deniel (16€1) ; (xx): Guillou (1973).

Ienegth at age for several No-Atlantic sole stocks.
& g

N.D. No data
MALES
Age North Seal North Sea | English |Celtic Sea| Irish Sea|Bay Bay of
SoutL Central Channel Douarnenez |Biscay
1 24.1 N.D. N.D. v.D. NisDs 21l.6 N .Da
2 26.3 26.% 256.8 25.2 24.5 25.83 24.C
3 5.0 | 2.7 8.4 | 20.5 | 25.7 |30.3  [6.4
4 0.8 29¢3 2G.6 2.0 - % 34,0 2.4
5 30.¢ 30,9 32.4 3.7 22.5 35.6 =
6 31.3 32.% 33.1 32.6 2.2 38.2 3C.2
7 32.1 32.8 32.9 30.3 38.1 31.5
£ 32.6 32,8 35.C 30.6 40.0 33.1
g 33.0 | 3341 32.4 | 31.7 |[39.8  [33.8
10 34.8 32.6 35+5 3L.1 36.¢
11 34.0 31.6 35.¢&
58 | 35.C
5 (x) (xx)
FEMALES
Age North Sea | North Sea | English |Celtic Sea|Irish Sea|Bay Bay of
Soutk Central Channel Douarnenez {Biscay
1 24.7 {eDe ¥.D. M.D. R 2l.4 N.D.
2 2.1 28.3 27.0 27.1 | 24.7 25.2 | 24.4
3 3l1.¢ 31.6 31.4 31.5 28.3 31.7 2€.3
4 34.¢ 34.6 34.3 4.7 31.1 355 31,3
5 36.5 36.6 35.5 36.7 33.9 3.5 33.4
6 37.9 38,4 37.0 38.0 34,5 C.& 34.8
y 7 3¢.6 35.7 36.4 37.0 35.7 42.9 36,8
£ 395.0 40. 39.7 3243 572 44,1 37.2
0 40.¢8 41.8 3¢.6 4C.2 375 L4.8 36.¢C
10 40.2 42,2 40.€ 40, 35.6 44,3 3Es1
oy 41.2 43,0 43.0 41.7 38.7 £0.0
BE 42.7 42.8 41.5 38.7 3€.3
13 42.5 43.0 39.4 41.5
14 43.0 41.2 (x) (xx)



Table 2 : Growth parameters in the different stocks

MALES
oo X t,
North Sea Central 4.7 0.200 -3.54
SHESERR. Channed 34.2 0.246 | =3.40
UALELR B 35.7 0.271 | =-2.90
Irish Sea 34.0 0.171 | -5.36
Douarnenez 39,1 0.397
B ss- EResay 36.5 0.220 | -2.85
FEMALES
LcP K to
North Sea South 43.2 0.243 | -2.47
North Sea Central 44.5 0.240 | =2.18
English Channel 43.7 0.241 | -2.28
Celtic Sea 41.2 0.371 | -0.89
Irish Sea 40.6 0.241 | -1.96
Douarnenez 48,2 0.328
Bay of Biscay 39.6 0.299 | -1.26




MCRTH SEA SOLE MALES
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Figure 4 : length increase at age for North Sea sole males.
(southern Bight area)
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Figure 5 : length increase at age for central llorth Sea male soles.



EASTERN EMNGLISH CHANMEL MALES
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Figure 6 : length increase at age for eastern English Channel male soles.
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Figure 7 : length increase at age for Celtic Sea male soles.
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length increase at age for Irish Sea male soles.
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length increase at age for Gulf of Douarnenez male soles.




GULF OF BISCAY © SOLES MALES
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Figure 10 : length increase at age for Bay of 3iscay male soles.
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Figure 11 : length increase at age for North Sea female soles.



NORTH SEA : SOLE FEMALES
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Figure 12 : length increase at age for central North Séa female soles.
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Figure 13 : length increase at age for eastern English Channel female soles.
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Figure 14 : length increase at age for Celtic Sea female soles.
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Figure 15 : length increase at age for Irish Sea female soles
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: Length increase at age of Fulf of Douarnenez female soles.
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: Length increase at age for Bay of 3iscay female soles.



Growth in weight of the adult sole nopulations.

The weight at age data for some sole vopulations is given

in figures 18 - 25 and in table Fa

On the basis of this preliminary exercise it is clear

that North Sea sole and “eltic Sea sole do not differ very
much in the weight increase at age. However the Irish Sea
data indicate a2 very slow weight increase for both sexes.
This was not so clear in the length data.

Also the results from the studies in the Bay of Biscay
demonstrate lower weight 2t age +than the one observed in
the Nort Sea. Differences in the food supply could be the
main reason for this discrevnancies.



Wzight at age for several I

Table 3 ~atlantic sole stocks.
- (xx): Guillou (1973)
N.D. : No data
JALES
Age North Sea| North Sea English| Celtic Sea|Irish Seal Bay Bay of
Soutk Central Channel‘ Douarnenez|Biscay
; X 121.8 97.0 N.D, N.D.
2 161.5 147.1 124.5 102.0
3 220.2 18S.4 151.0 138.0
4 245.1 2290 174.4 174.0
5 2127 - 252.9 200.5 18E.0
6 275.6 4.1 215.9 211.C
T 253.5 334.1 254.¢ 24C.0
g 303.¢ 316.1 246.73 2€3.C
9 327.6 337.9 270.4 3C2.0
10 | 3z22.0 3€2.5 | 262.2 364.0
11 30¢.3 394.0 262.9 361.C
12 340.2 430.2 256.6 336.0
13 401.6 406.7 303.0
14 | 380.0 404.0 | 263.3 (1)
FEMALES
Age North Sea| North Sea’ English| Celtic Sea |Irish Sea|Bay Bay of
Soutk Central Channel Douarnenez |Biscay
1 124.5 N.D. M.D. (.0,
2 209, 4 163.6 12¢.9 108.¢C
3 325.8 255.7 202.¢ 173.0
4 415.0 3642 277.1 217.0
> 443,¢ 4ré.4 134308 2¢1.0
° H0E.L 127.3 1 361.6 | 328.0
7 543.0 517. | zas.0 | 3520
€ 6Cc.C 2259 .; 472,2 | a4C5.0
c 638.5 6C6.6 | 501.2 367.C
pes 583.3 678.4 | 514.7 . 432.0
5~ 655.9 528.¢ 561.5 | 511.0
12 692.7 684.2 623.1 443.0
13 679.0 720.3 566.3 573.0
14 €93.3 59¢.2 (xx)
720.0
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figure 18 : weight increase at age for North Sea male soles.
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Figure 20 : weight increase at age for Celtic Sea male soles.
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Figure 21 : weight increase at age for Irish Sea male soles.



MORTH SEA SOLE FEMALES
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Figure 22 : weight increase at age for North Sea female soles.



CELTIC SEA SOLE FEMALES
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Figure 24 : weight increase at age for Celtic Sea female soles.
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Figure 25 : weight increase at age for Irish Sea female soles.



2. Review of growth data per sex in the Adriatic Sea and in
other MNediterranean areas,

The following informetion is available for thé Mediterranean.

First of all length increase seems to be a continuous proces
during at least the first year of life., Born in winter , between
November and March, a total length of between 18 - 20 cm is
already reached after a period of 12 months. “hen comvaring
with the North Sea situation, this value could also be obtained
in that area in the absence of a growth stagnation period.

The result of a 12 month feeding veriod is indeed also close

to 20 cm length in the North Sea. The cold winter temperatures
in the North Sea must be responsible for the growth stagnation
during that veriod of the year.

In the Adriatic Sez2 the following growth varameters were
calculated

Lo: 40.1 cm K : 0.679
This value is for sexes combined and is not very different

with the NE-Atlantic stock
Females 2l1so show a more ravid growth than the msles,

The relation length/ weight is as follows:
M+ F ¥ = 0.693 . 1072 1 3-084

F W = 0,571 . 1072 1 3-143

M W = 0.864 , 1072 1 3-013



Other observations in the Mediterranean are summarized
below :

Gulf of Lions =-(Mendez de Elguezebal)

L. K
Males 53.8 0.160
Females 47.2 0.274

males : L,= 53,83 (1 - e 0.16( t + 2,472)

females L,= 47.23 (1 - e 0.27( t + 1,545)

males : W = 0.182., 1072 137464
females : W = 0.136.1072 13241

The individuzl length at age is as follows:

age males females
: | 25.07 23.70
2 30.05 24.35
3 34.32 33.64
4 37.94 36.84
5 41,04 39.87

These observations show a2 different growth vattern
compared with 2ll other observations as well in the
NOrtheast Atlzsntic as in the Adriatic Sea.



3, Review of biological parameters and age composition
in the North Sea, English Channel, Celtic Sez and
Irish Sea

Catches per age group were compiled for the veriod 1970-
1980 (Anon. 1981). Information was collected from the
areas North Sea, English Channel, Celtic Sea and Irish
Sea.

The distribution pattern of the 2ge groups in the catch
is rather different from one area to another (Figure 26).
This is logic as the exploitation pattern in each fishing
zone is depending of the existing fleets.

The North Sea and English Channel catches show a rather
similar picture. The bulk of the catch is comnosed by the
age grouvs I1I-, III- and IV . These three a2ge groups
contribute for more than 70 % of the total annuzl lendings
in these 2areszss. .

The Celtic Sea sole catch comvosition is showing a gradual
decrease from the age grouvs III onwards. The catch seens
t0 be rather distributed over several age grouvs.

In the Iris Sea the totzl composition is mainly determined
by the age groups IV- to VI. Due to the slow growth vattern
ages II and III are not yet fully recruted to the stock.

In 211 stocks it is obvious that an imnortant vart of the

sateh (2bout 10+ on average) is comvosed by the age groun
older thon 10 years. This mesns that due to the béhaviour

of the soles and 21lso the degree of catchzbility a buffer

stock remain at sez for a long period. Soles older than

30 years old are not seldom in the catches.
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Figure 26

: Age distribution of the total international catch by area.



4, Review of biological parameters znd age comvosition
in the Adriatic Sea

As catch statistics and regular catch samvnling orogrammes
are liable to be imovroved only scarce information on this
subject is available.

In the Adriatic Sea ( Pigure 27) a clear distinction

can be shown in the distribution of the juvenile and the
adult stock. The juvenile stock with lengths of 12- 15 cm
occur along the coastal line at a few miles distance of
the coast., From the age I onwards the mejority of the
stock is in the regions with a deoth between 25 and 100
meters.

In the absence of an 2ge comvosition of the cstches in
that area, the length distribution of the experimental
catches ( figure 28) is revealing thHe fact that the

catches are mainly comvosed by the age groups O and I.

The fishery therefore is mainly a recr utment fishery.
The high season of catches is concentrated in October
and November when the new year-class ( as O-group) is
reaching a2 length of about 15 cm.
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