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Tho turbot belangs to tho most approciated and highly payed marine food fishes.
In spito of i ts eccnomic inportctllco onl~ very fev, publications dea.1 ;;ri.th thü growth
of this species. This may be cnuscd partly by its high prico preventing the inv6sti
Gation of l[lrger s::l.nples. Fro:n tho nttempts rr,etde until now to ostablish tho growth
rate of the turbot, it ffiay be sugsostod that tho annual rinGs in tho otoliths [lnd bones
do not alIO"7; exact aGc doterninn.tions. As is "imll knovm, scules are o.bsent in this
spccies.

In order to comp1oto our knovrledge on tho bio10gy of tha turbot, tho second
nar:lod author ~ms cha.rgüd ~~th ace deterninations by meo.ns of otoliths. Thc mn.teria1
u::wd ,'ns co11ectcd from. trn.wl cn.tches by R.V. "Uthörn" in 1956-60 n.nd from 10.ndings at
the Brum.orho.ven fish markot in I~ay 1959 and September 1960. W"o are much obliged to
Dr. Kottho.us for handing ovar tho otoliths takan durinG tho survey of tho stock of
plo.ica in the south-oastern North Soa.

Former invosti~o.tions.

T.W. Fulton (1906) estina.tcd tho ~rov~h of tho turbot by mcans of tho nD.xinu
observed in the length distribution. H.M. Kyle (1926) tried to dotermina thc ago from
tho zones on the operculum of 28 spccimens. Their resu1ts ::l.re tü.b1ed be101'1.

Table 1. Tho sizG of the turbot in the different yoars of lifo.

age T.Tl. Fulton (1906) H.M. Kyle ( 1926)

1 your 7,5-10,5 cm 5,5 C11

2 11 13 " 7-13 "
3 " 13 -17 " 13-15 "
4 11 18 -22 " 16-18 11

5 11 22 -26 11 abt. 24 11

6 11 27 -31 " 26-30 "
7 11 31 -35 110 31-39 11

8 11 35 -41 11 32-49 "
9 11 42 -46 " 35-55 11

10 11 46 -52 " 40-56 "
11 " GO "
16 " 68 11

E. Ehronbaum (1936) statcd tho aGO of tho turbot at its first mo.turity to be 5
;yrenrG (malos fro::l 28 Cr.l" fo:r,a1os from 35 cm in 1ongth) in contrast to A.C.Johflnson
(1915) who rcnd from. the otoliths 3 yours for 0. mn.ture mtüe 27.5 cm in 1ungth, und 4
yenrs for u mature fcmu.lo 34.3 cn in longth. Furthor on two unpublishod dr~,:dng;s of
tho opercu1o. of turbot oxist which Fr. Hoincke considored as 3 yoars (30 enl) und 6 years
(.1-:1- cm) o1d, unfortun:::.tcly vdthout giving tho GOX (R. Ki.tnd1ür 19.19).

1\..C. JODunson (1915) has publishod numcrous mousurO:r.J.ünts of young turbot cuught
in 1905-13 ut thc coust of J -tlo.nd thay aro Groupod according to tho month of capture
in Table 2.

In tho spring t ..;;o lenGth f;roups occur represGnting the age -grcup I (6-11 cm) and
11 (19-23 crn). In July tho O-group (2-3 cm) appears in the catehes. The length dis
tribution in .AuGust shows tVlO no.....üno. at 3 cm a.nd 13 Oll, advo.ncinG to 4-5 cm and 14-16 cn
respective in SeptoI:1ber. They belong to the uge-r;roups 0 and I tho G.vornl;0 length of
which diffor by 10 cm. At tho end of tho first yeo.r of life, tho youllb turbot yc.ry very
much in size as tho lenGth runGe of the O-group in Oetoner extends from 2 to about
12 cn. In lJoverr,bor only fü ....; m:-,al1 3r;ocimens of tho firGt ycar-class wore still present
nen.r the coust, as the larger nnd older fish had :r.lie;ratE'd into dcopor ":nters.
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At the beginning of the ~~nter, the uverage length of the O-group n~y be ostimated at
1cu~t to 8 cm, of the I-group to 18 cm which fair1y correspond ~~th the valucs
obtaincd in the spring (Tab10 2).

O:1n results of otolith reudings.

The otolith of tho turbot proved to be weIl readuble und cun be obtuined und
prepared for reading by less trouble and expense than tho bones. Thc unnuul zones are
quite simi1ar to those in the otoliths of tho plaico. Thoy can bo ~~ll rocognized even
at oldor fish, and tho ago deternination could be carried out ro1iab1y up to the ase
group XIV.

According to the origin the :r.lateria1 is dividüd in 3 groups:

1. 201 spoci:r.lens from biologic~l catchcs in tho yoars 1948-60 (Juno/Ju1y
[md Septo:r.:ber),

2. 580 spocimens fron co~~ercial 1undinG3 in Septe~bor 18GO (contra1 North
Soa), separatcd uccording to sox,

3. 517 spccimons from co~orciul 1andinGs in Nay 1959 (southorn North Sou).
vnthout separatinG the sex.

Tho 1ength runge in tho biological catchos varied from 15 to 54 cm for :r.lulcs, from 17
to 68 cn for females, in thu co~morcia1 samp1es frrn~ 26 to 57 cm for :r.lales, to 70 cm
for fCl-:J.u1es.

During tho 8pawning period in early s~~~er the mules prodominated by 59%
(biological catches), wherous in tho autumn the fenales were more frequent (59% in
biological catches, 61ß in c~~erciul cutches). After spuvming tho turbot loave tho
coastal region und migruto to dooper ~~ter. Thcreforo tho biologicul cutches fro:r.l the
GOr:r.lun Bight in lute spring contuin :r.lorc larger fish (56/0 40 c~ and more in lcnsth)
thü.n in the uutumn (1210).

Biological catchos.

Tho rosults. of the G.ge deterninution for :r.lales (md femules 0.::-8 giyen in
Tables 3 and 4~ At first sight one finds 0. much more rapid grov~h of the females than
of nalos, conpared vnth the results for other speciös of flatfish. The difference in
tho mean sizes of tho age-groups incrcases with inereusing age, from 2 cm in the third
year of life to 7-8 cm for fish nore thun 10 yours old.

A graat nurr.bor of age-groups is ineluded in thc biological material from the
spuvrrUng period. Tho 111- und 1V-groups are most frequent (more than 2~~), the
follo7äng V-1X-groups uro ropresentod by 6-1~{, und tho fish moro than 10 yours old
umount to 17.5%. In thü uutumn catchos thü nQmber of older fish is low (only 12% for
agü-group V+), and tho II-group do~inates by 5210.

Corr~ercial s~plcs.

Tho material tukan &t the Bremorhavon fish murkot is far richer ce~pr~s~ng about
1100 turbot. For }~y ~nd Sept0mber it rr.ust bo dealt ~~th sepur~tcly us only in tlill
latter so.r.lple the sex ""us dotcrraincd. Tho rclutionship bot-imon lcngth, ~gc und sox in
the sumple fron Septonbor 1960 ure presontod in T~b1o 4. Duo to tho largo nu~bcrs even
in the higher ago-groups, tho culculutod avorage 10ngth for males o.nd femalos is fuirly
roliable up to tho XIV-group vn1ich shows u difforoncü in size by 8.7 cm in fuvour of
the femalos.

According to not soloction und dcmand of eorznorco, the lcnGth rüngo comprisos fish
from 32 en tl.lld ago-group III upwards. Tho most frequent ugc-c;roups U.re VIII (1l.9%)
und IX (11.210), follovrod by V (G.6;;), VII (8.9;:'), und XI (8.2I'n. Up to thc age-group
XIII tho porcontage is ubovo 5/~' only for XIV-group o.nd tho youngcst ago-groups III und
IV it is around 4%. Tho colloctive gro~~ XV+ contributos 12.2% to tho eatch, an
astonishing high part of vnlich the males nccount for 3.4% (maximun 10ngth 57 cm) and
fem0.1es for 8.870 (maximum 1cngth 68 cm).

Tho length-ugo-analysis of thc corr~orcial s~~plcs taken in rlay/l~5~iven in Tablc
5. Tho lcngth vuries from 26 to 70 c~, but tho smuller fish up to 31 cm ure rare. Tho
length distribution in thc ugo-g::-oup IV and older oues shows 0. striking phonomonon:
instcud of 0. noarly normal distribution two maximu oceur in a distunce of about 6-8 em.
Ob"'dously they aro cuused bJ-r thc differonces in tho gro....'Tth r:.:.to of mulos und fenu'les.
For oxumplo wo find in tho uge-group IV maximu at 35 und 41 em; they increaso to 40
und 46 cm in the VI-group, o.nd to 46 and 51 en in tho VIII-group. L60king at Tublo 4
WB find. thut these v.J.luos 1io near tho mefl.n values for males and for:mlos in the
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preceding age-group frorr. the autQ~. In ago-group X and older the sex is c1ear1y
separated in the length runge by a gap of 2-3 em. Therefore thc average 1ength for
males und ferr.ales can be culculated casily without sex determination, as was done in
Table 5.

In tho COm~ercial catches from Nay, i.o. beforo spa\vnine tho uge-group V
dominates by 20.7». The oldest group XV+ (9.1%) m~intains tho fourth placo after the
agc-group IV (11.6/~) und VI-group (9.7~). This ago analysis sho~s ~lso that tho
turbot fishery is uased on rr.uny age-groups.

Tho average length of all ago-groups obtainod by biological ~nd commorciul
catches in f~ay/July und Se~tembor was plottod in a diagran to druw gro~~h curvos for
males and females (Figure 1).

Thereby the prob~em of thc grovrth rato of tho turbot in tho IJorth Soa, as yot
unkno.vn, sooms to bc solved in a satisfactory ~~y. Furthol' investigations are nocos
sary to obtain kno~'l1edgc of thc sizo anel ago compositicn of commercial eatches from
different parts of thc IJorth Sea. FroI:'. thc results prcsentod in this paper, the
conelusion may be draym that muny uge-groups ~ro inoluded in tho landings. Many turbct
reueh a considerable size and high age. This may be explaincd by the fact that the
oxploit~tion of thc turbot stock is limitod by its scarcity and the ~~de dispersion
ovcr a largo area.
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Tuble 2. Length distribution in eatches of youn~ turbot cuught in
April-November 1905-1913 in cousto.l vtCl.ters oi' Jut1und.

Longth eIn April/June July l~ugust Sopt0nbor Octobt;r Novenuor

2 6 77 6 5
,4 10 275 120 31 2
6 1 1 31 95 44 H
8 1 3 8 22 33 8

10 1 3 49 4 74 1
12 2 3 55 ;, 27J:

14 5~ 9 12
16 1 39 8 14
18 2 25 4 8
20 2 1 10 3 15
22 3 5 8 2
24 1 3 1 2 3

1
,

126
28 2 1 1

Number 11 41 637 278 270 25

r-rean O-group 3.1 3.3 4.8 8.0 6.7

Length, I-group 9.5 9.7 13.5 15.1 17.5

cm, II-gl'oup 21.2 22.2 21.5 25.2
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Tablo 3. Length and age distribution in~olOgiCal catches of turbot in the S~h-eaJternNorth Sea (June/July)
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Table 4. Length and ago di~tribution in tiological
catehc3 of turbot, ~n the Bouth-eastern North Sea

(Soptember)

•
Table 5. Langth and age dis~ibution in eommereial eatehes of turbot,

September 1960

ILengthl III I IV V ! VI 1 VII "yIIIrl IX 1., X LXI I_XII I~III . rr " XV+ / Toto.
I (eo) ci' ~ 81 ~ 0

1 ~ I0" ~. (ll ~ 01 ~ ci' ~ 16' ~ f'l -llefi ~ " ~ 0
1 ~ c?! ~/O--l ~

132 I J ----r~- --f--T 1-- -~l-r---l

1

34 I' 2 J I I I I i 2-

36 13 ~ 3 'I ! I 6 1

I 38 3 ~ 1 - 1, 2 - , I I I 6 1

40 2 ~ 7 - i 4 I 1 1 I 13 8

42 1_- 21 7 - I 7 - 5 - I I 19 2

44 r - 11 8 1 1 2 - i 1 I 11 3

46 I I- 2 6 11 i 9 3111 2 - I 1 - I I 29 16

48 1'1 I, - 1 -
15

1 - 6! 5 1 7 10 - 7 -13
-11 - \3 _ 1 _ 5303 2

3
3
81 50 I - 2 1 - 13 ,- 18 1 5 9 - 13 - 15 - 18

I
,52 I' I! - 1 I - 12 31 8 I- 4 _1 8 I5 -4 - ~ - 23 52

54 I 1

1

, - 4 17 1 - 13 I - -, - - 3 - \7 - 2 - 15 - 17 34 cn

56 I I 6 24 - 10 - 4 - - 1 - 13 - 7 - 11 44

58 I - 9 - 13 - 7 - 21- - 6 - I 6 31

60 - 2 - 131- 811

,- 31- 3\ - 29

62 I 1 - 41- 7 1- 7 - 15 1 - 34

164 I 1- 11- 2 - 15 - 18

66 ! ;-t' I i- 1 -
16

1 - 17
68 I I 1- 2 2

Number I;:-~8 4 27--;j-'~6-]-~~ -~--;~- --;0 ~~ 20 1~ ~2 ~--;: 2~.' 16 ~!Jo k 51 -226 3,5
___I! , --r-----,-'--+'---f--+-------i

d7 ~t 24 !32T56i~9__~~!- I -69 .~_t_-.~9~ 4~ J_~~1-34(23..~-_58~__.!.
% 4.1 ~I 9.7 : 6.7 Ji. 9.0 11.9 11.2 I 6.71' 702 ! 7061 5091400 11202\10000

, I I 'I---J- I

~~~~J- I -I 11-- 11 i J- ,- -
I(ern) 6/36.7 140 •1 42.8 :44.5 1 46 •9 47.8 49.0 1 49 .4 i5002151.4f209\53.5 55.2 47.86

I I i I ,J__......J.,39.4 /46 .2 ._.~7 .1. 149.1 1.53:~.' 52.7 54.8 I 57 .2~?_59.7 61. 0 h2.2 63.5 52.661

1

3

3

3

1

3

6

2

6

3

Total

1

2

2

2

4

2

1

3

1

1

2

1

1

v

- I
- I

1 I

34.3
38.5

1

3

6

2

6 1

3 1

2

26.4
29.6

4

2

3

3

C

1

2

2

2

20

22

24

26

28

30

40

16

18

I

38

32

34

: 36

:Length I I 11 111 I older
I (ern) Cf ~ (j) 0 0'1 0 . 6' 0
___+- -+-__+_+-__+_+1 +-+__cJ'_7__~_
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Tuble 6. Le~h uni ugo distribution in cO~Jnereia~atehes of

turbot. 1my 1959.
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1 33

3 23

7 25

2 21

1 28

3 16

7 10

14 15

2

8 3

3 3

2

2

7 5

7 4

1 2

1

--------_._-.
I

7 7
2 2.---

o 20 47 517
-8-- -3~9-' -g-:y-- loo~o

-"-if: ~ -~t:;·- ---····1

-- ~--- _._-------------------_._---
A g e g r 0 U P s

--~. I ._-ILength III IV I V j VI VII VIII IX X XI XII I XIII(ern)
.1

26 3 I28 6

30 6

32 9 4 3

34 3 9 13

36 15 28 1

38 8 13 7 I

40 6 16 9 1

42 11 22 6 4

44 5 8 I 4 7 3

46 1 4 13 5 ! 7 3

48 8 11 7 3 4 3

50 2 5 4 9 7 4 4

52 3 I 7 4 - 2 5
I

54 3 8 2 - 1

56 9 4 3 -
58

I
1 6 7 3

.
60 2 3 10

62 2

64
I

66

68
'(0 --- .- 1-----'Number , 27 ~~-_r-.J,.07 50 36__ _ ._3_1____..1-'1____~_-E___ 22 -g~ 3

t1~====---fi~
--_ .•_~--

11.6 I 2.0.1_ i-. 9 •7 7.0 6.0 7.1 4.8 4.3 4.8 5.
.1 Mcan 1 Gni:!:th cJT+ 30.3

I
38.0 I 38.7 43.5 46.7 49._"--Ji~ 53.6 __ ~5~.7 56.5 JI1:LJ

l~~J I 6' 46.8 48.9 49.2 49.8 51.4 52.2
G .52...n 54...5 5It~·O 58.1 59.5 60.7

• ------------>-----'-._-- ---
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biologieal eutches. spring X 0

" " autumn + 0

eommercial catches. spring +t- ~

" " autumn '* •

11 111 IV V VI VII VIII IX X XI XII XIII XIV age-group

Figura 1. Growth eurves of the turbot in the North Sea.


