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The of tne age aue. growt 1 i9 al..o considerable importance

Th n ~ber of in~esti tio z on the go and growth of Sardinella aurit

:.n the case 0" :i...h f 'om tr ... ica~ eep-sl3a fishing gro nds, a'l though the

robl~m5 ... vol are stlll aolved in several respccts. It can, ho,ever,

de initely be tat d t~at rings can be ob~erved on the scales of tropical

f' ~h ,: an '0 a sume "l;n t, i t i h fro tempe ate nd sub-arctic

lat .l.id",s, th rL10's a e e.:pre~ ·ie .. of differences i growth in'tensity,

this 's only on ~ s~ib e apr printe liter~tmve 000­

iu'n' a,rio 5 opinions r.gar';',~n tl.e causes eading to 'h ior,lation or

• thc ring n tle "'eales.

is not inc nsi r bl but thc . i ne erthelcs no uniform opin on.

Si ce cU! l1'lat al t incd . 1 the w ters off Cap Blane to the Gambia
e"tuar,r ~ tained fish ith len of between 12 and 40 c , and thus

contai cd a corresp ndlng numbc )f yaar clas5~s, it provided an id al

opp rt 1. t ' for c d ct g t 1 s rag din'" th bo a proble) •

The mat r~ al ras co11 cted 4l" ng voyages of' tha fisha ies .eh

ves eIs "Erns Raeck 1" d.Cld, tlEirib:' • duri g 197 171' t water strete in~

nd wafiof North·W~st Afric

.ishing esse s belanging wO

~nat Rostocr. A total cf 1~707 fifih

~~ eac~ fish o~in rea • Th seales12 sc~Le_·ere inv~stigat d, 8

fror Cap Blane

uppl~mente by meterial c ~leQ

~he .1 ot opera ted by y~B Fisc

iud
Thünen



.... 2

n .. 0 t ,h 1>0 Y fr nt of t e dorsal rin.

front 'tl mid 1e to the edge of the

•

e fo w .d di e tion.

b Lt •

r lation bet e n iish 1e hand ca e length,
cn( ~

ive lation 0 ... the gro 'th ate requires
cf he cale an the length of t, fish

th ish

to detarmine tb

masure boc us

on lty atween tte 1

(ig 1) In th ita, t 1s r lation increa~e allo-

metrlca ly dur'n thc cource 0 life so that teL 0 quantities are direct1y

proportional n this pa t of the body. Sc 1e ta -e f-o thc e ge of the

belly side and froI t e not ..UJ. t ble bec"",us tn y vary in slze

and shape

-?sults

i the it ra-
ra'", of t i f sh differ

'111 • n si gle i v stiga-

of t e nnual i ter-iff rent i t rpr

determin 'onsult " aThe

tion area t ar

tur egardi g Sard' eIl d thc

nsid rabl .. The d'fferences, I ich

Larg numb r of int rmedinte end addl ional ring can be b erv d Jarti-

cular y during th fir t 0 .. om ~he th rd er of l~f on, they

ar n1y found sporadical y on a few

Accord . g to 0 i igation ne r g an 0 nt rm d' te
rin , i.e. two r'ngs, ar creat d ing s'ngl 1 increment.
The ann al ring 1s usuall form d durill th of J J ly. C n-
nec ion ith th mai. sp wn1ng period i5 concei il'a 1e si ce food in ake •occtrs thr ughout t e y .,.r, lneludl.ng in orrespondingly,
the intermed at riue; ould b he perjod of ctobe - November t

i.a. during th 5 con main s ing p I iod.

A small p rcon h ar fo th n al r'l.ngs t oth r

tim n wly g in could be obs o. es of !lome flSh..
CIl gh~ uring N01r on f th s beiog
EI. pro ong sp wn n pe iod :(0 po "io g.

The ... 'nt lIlcd' te r' -):;} of 11 - 14 cm year"
cla s 0) and t f 20 c (year eIa... 1).
lnt rmediat in oun ce fi~ •
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i on ln C. ,th nf the ~ear cl&.ss z v 1'105 cons" 0.erably,

h h.ain proportion, O.!f~V r, . Qing 'i th:'n t.he anse of 3••.5 em.

y

of fi h:

cla..,s in lude the follo '/ins fish lengths for 1aree numbers

'(' claws tcngt'l
1 16 • 19 cm
2 23 - 26 em

J 25 28 Cl!I

4 29 •. 'lJ- em,.,1'

5 32 - 36 em

6 3l
j. - 37 em• 'I 35 - 38 C.l

y c ass ormi•. g the ajori ty of thc catch :l.S greatly dependent

on the ti o~ thc catch a1d the fishing ground.

1 y r c1".5::'os 'li tL t 0 ex'ccption of year classes 0 aud 1 ..,rere

c ,t in ~he ~ea a~ea south of Cap Blane in FebruaryA1arch, particularly

1 sscs J - ~ The 'aar class 2 formed the majority during the period

J, c ld the YGar classes 0 and 1 appeared from August on •

.l.h old"r f' sh had already dis~.pp ared at this time •

•
.. '- gr wt1:. of .... ~.l rita reaches it.., raaXil:lUIn d~ring the first year and

then ecrea=:es co••siderably i 1 th€ second year and th~reafter (table 1) •

Gro"'. of .. a '..U' ' t.a

t ge I' t em yearly gro,., h in cm

1 4...... 8 15.8
2 21.7 5.. 9
3 26.6 4.9
4 30.4 3.8
5 33.2 2.8
6 :)j .0 '1.8
7 36 0 ) 1.3
8 37.5 1 .. 2
9 38.6 1.1

'10 39 1.0
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The growth rate differs ~~~~betwecn and temale. The females had a

rather hi"gher growth rate in all year classes (figura 2a and 2b).

Thc "LEE phenomenonlt accorred in fi5h, from thc sixth ycar on during

tho regressive calculation of thecrowth, but did not account 1'01" more

than 1 cm reduction 01' the value 1'01" thc first year.

In comparison 'vith,,S.aurita trom other areas and tho data supplied. by

other authors,table 2 was drawn up on the basis of data taken from tho

litorature and compared withthe growth' 01' thc different year classes.

The oldest animals and the highest growth rate havo been found in North­

Hast African waters (table: 2).'
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Tab.2: Gro "c.h of S.aur1ta in several areu

x: transformed ol Lf to Lt , W usd the equat10n Lt =Li - 1.10 fra own measurements
- 0.818

• .. _... ,

A'\1tor Gebiet Li L2 _~).__ L4 Ls L6 L? L8 Lg L10s •• ·.., ..
.,I ~

•14-1.tt& aer.

~ B~unh!~J, C1921) Al rien 20-21 34::-)3
Dieuzeide u.
Roland (1957) Israel 1)-16 17-20 21-26
Ben-Tuvia (1956) Israel 15,8 19.2 21,7 2 4 2 ,7
El-l1aghraby (1970) Alexandria 13,2 '8,2 10,8 22 7

u.a. .
a 'arro (1 Jt Balearen 8,2 21,8 23.8

P.ostel 96 ) Ins .. 14 18-19 2J-24- "," ,., 28-29,...,-c:..t
(1962 a Vert 1;3-15 16 21 23-24-

a Blanc-Cap Vert 6.7 2).0 27.5 31,5 34,0 .36 ? 3
Cap Blanc-Cap Vert 15.8 21.7 26 6 30u4 33,2 5,0 .36 3 37 5 J t 39 6

(1960 Cap Blanc-Aq ator 11-15 19-2 21-27 26-32
Pro viro' •

J bikov (1 61)x Cap Vert-Takoradi 12.3 19,7 22 05
dens y (1961)x T koradi 2,4 22,5

eredov (1962)x Ta orad 13-15 18-21 21-22
R ~ignol (1955 Pointe lioire 15 2 2'7-29

o t ~.
Ha 1 u.. Griffit

(19 Venezuel 13! 8 17,9 20,2
Richardson (1960 antos (Brasilien) 16.4 17 t ? 1 .9 20 1 22.5 23 ? 23Ri.o da Janeiro 15,2 18,6 20,4 21,9 22.8 23.3 23 8
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Fig. 2a Gro th curve 01
s. aurita
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