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SEX-RATIO : 78,95 ~des 684 individus ex'l'llines sont des !emelles 
ce~lea-ci preaentent una dominance atatistiquement significative ' 
~ • 229). Cette dominance des !emelles est constat~• pratiquement tout 
au long de l'annde. 
L'~tude du sex-ratio par classe de taille (Fig.1) ·montre que le pourcen­
tage des femelles augmente avec la taille. Ce resul tat peut !tre biaise 
par le faible nombre d' individus dans lea derni~res classes. 

TAILLJI! ET AGE DE 1£!e MATURITR SEXUELLE : Les tailles de premie­
re maturlte aexueile ont ete determlnem en pleine pdriode de reproduc­
tion des poissons. 
Lea plus petites !emelles matures mesurent 100 mm de Let et les plus 
grandee femelles immatures mesu,rent 140 mm (Tabl. 1 ). La taille pour 
laquelle 50 ~ des !emelles aont matures est de 108 mm soit A un age de 
3ans ( BRADAI et BOUAIN, 1988 ). A partir de 150 mm, la totalite des 
femellea sont matures. Cea resultata soulignent la grande variabilite 
de la taille de premiere maturi t~ sexuelle. 
Le plus petit m4le observe microscopiquement, susceptible d • emettre de 
la laitance, mesure 85 mm et eat Age de 2 ana. 

LO~r-r-1r-lr--t-y-y-r-r-r-r-rl Taille Matures :r-tures % -turea 

90 0 11 0 

100 9 16 36 00 

110 20 17 54,05 

120 33 13 71 74 

130 37 2 94,87 

140 29 2 93,54 

150 21 0 100 

160 8 0 100 
170 2 0 100 
180 3 0 100 

Tableau n°1 : Pourcentage des 
7eiiie!Tiismatures en fonction de 
la tai lle chez .§..:. porcus. 

PERI ODE Dl'! PONTE : Le rapport gonado-somatique (R. G.S.} atteint 
son maximum, chez les femelles, au moie de Juin. Le developpement des 
ovairee ae situe eesentiellement entre Avril et Juin. Le R.G.S. chute 
par la suite juaqu' au moia d 'Aodt (Fig. 2). · 
Chez lea mAles la phase de maturation des gam~ tea parai t se ai tuer entre 
le mois de Mars et le mois de Mai. Le frai pourrai t a' ~taler de Mai A 
Septembre (Fig. 2). 
Nous devons souligner que le R.G.S. est nettement plus eleve chez lea 
femellea que chez lea mAles. Lea testicules aont d'ailleurs le plus 
aouvent filiformes, lee .Plus developpea aont blanca et n•occupent cepen­
dant qu 1 une partie l.n.!iae de la caTite abdominale. 

R.G.S ~ R.G.S & 
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Fip:ure n°2 : Variations mensuellea du R.G.s. 
chez §..:. porcus. 
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FECONOITE : L'.5turle de la fPcondite totale a etP r~alieee sur 
10 femellea de Lst comprise entre 105 et 163 mm et de masse comprise 
entre 49 et 181 g p~chees au mois de juin. 
Lea equations reliant la fecondit~ (F) a la taille (Let), a la masse 
corp.orelle (Me) et a la masse des gonadea (Mg) ont ete etablies l 

F • 3,23 10-2 Lst 2 • 62 (r • 0,849 

F • 214,22 Me 0 •87 (r • 0,838 

F • 3536,88 Mg
0

• 68 (r • 0,603 

Pour lee taillee comprises entre 105 et 163 mm, la Ncondite totale 
calculee varie de 6J41 a 20. 06? ovocytee. La fpconrli te rel'l t l ve est en 
moyenne de 2 300 ovocytes par gramme d 'ova ire at de 113 ovocytes par 
gramme de masse corporelle. 

RF.PEl1ENCE : 

BRADAI M.N. et BOUAIN A. t 1988 - Ap.,e et croi~se~nce dt> S. 1;orcu~ 
et .§_, ~ du golfe de Gab~s. Bull.Innt.!·!"tn.Scient.Tcch:tlcranocr. 
P!!che SalanunbO, 15-88: 13-37. 

Rapp. Comm. int. Mer Medit., 32, I ( I990). 

265 

V-Xl 
Some aspects of biology and population dynamics of the Hake 

(Merluccius merluccius) from the Adriatic Sea 

Veronica ALEGRIA and Stjepan JUKIC 

Institute of Oceanography and Fisheries, P.O. Box 114, Split (Yugoslavia) 

Among the heavily exploited demersal stock in the middle and 
northern part of the Adriatic, the population of the european hake 
from the Jabuka Pit (open middle Adriatic} has been an important 
target of the commercial trawl fishery. Annual fluctuations of the 
juvenile and the spawning stock for the period 1960-1986, point to 
similar, although opposite trend in abundance indices, the annual 
fluctuations of spawning stock however, lagging behind those of 
juveniles for two or three years. Calculations suggest that a density 
dependent relationship exists between the stock recruit strength and 
the adult stock. 

On the basis of monthly fluctuations of indices of relative 
abundance of juvenile hake it may be stated that juvenile stock 
reaches a significant maximum in spring (May} and another, lower, in 
autumn (ALEGRIA and JUKIC, 1988}. All evidences show that the 
reproductive cycle of this species extends almost all year round. The 
earlier spawning begins in winter, in deeper sea water layers (about 
200 m). In spring-summer hake spawn in shallower waters (ZUPANOVIC and 
JARDAS, 1986}. As to the life cycle of the Adriatic hake it was found 
that the smallest mature male in samples from 1988-1989 measured 23 em 
and female 28 em in total length. According to ZUPANOVIC (1968), males 
mature at 20-28 em and females at 23-33 em total length. It was 
confirmed that individuals attaining first maturity leave the channel 
regions of the eastern Adriatic coast, i.e. their feeding grounds, and 
migrate towards the open and deeper waters of the Jabuka Pit. This 
area is held to be. the main hake spawning ground in the Adriatic. The 
larger number of eggs and larvae were found in this area during 
autumn-spring, with maximum in January and February (KARLOVAC, 1965}. 
Juvenile individuals remain in this area by the end of the first year 
and the beginning of the second year, changing food and feeding habits 
(JUKIC, 1972). 

All these changes are reflected upon the hake otoliths. During 
the first year of life period two to four not clearly distinct hyaline 
zones are formed round the otolith primordius. The last one is best 
developed and may be easily distinguished as a complete hyaline zone 
and is very likely indicative of the habitat change. 

The fol·lowing growth parameters were calculated: L"' = 9 2 • 8 3 em 
total length, K = 0.097 and t

0 
= -0.692. Obtained values are slightly 

higher than those obtained earlier by ALEGRIA et al. (1982), but 
smaller than those calculated using the length at age data of 
ZUPANOVIC (1968). However, growth pattern was observed to differ 
between males and females coinciding with the different minimum body 
length at the onset of first maturity. 

It was found that otolith length of males of 12-38 em exceeded 
·that of the females of 14-55 em. However, if only juvenile and 
adolescent individuals are considered, the intervals of slow growth 
coincide to a certain extent. A possible explanation of these 
differences is that males grow slowly in comparison to females and 
that they have bigger otoliths than the same size females. 

On the other hand, if the onset of first maturity of females 
occurs at older age than in the case or males, than the reproductive 
life of females is shorter. This problem should be accounted for by 
further and more detailed studies, especially the influence and 
relationship of the reproductive potential of spawning stock on 
recruit stock strength. 
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