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ABSTRACT

Samyples of the gilt sardine catches with a total of 50 individuals from the channel area (Hvar Channel) and open
waters (PalagiuZa Island) of the central Adriatic were analysed with tespect to their number of vertebrae. The verte-
bral number in gilt sardines ranged from 47 to 49. Madal value of 48 vertebrae was observed in all the samples of
gitt sardine catches. Samples of the allis shad catches with a total of 76 individuals from the inshore waters (Saldun
and Marina Bays) and offshore waters (fabuka Island) were also analysed with respect to their number of vertebrae.
The vertebral number of allis shad ranged from 54 to 57. Modal value of 57 vertebrae was observed in alf the sam-
ples of the allis shad catches. There was no significant difference between the mean values of vertebrae for both
species. it could be concluded that the tested gilt sardine and allis shad samples fiom the investigated regions be-
longed to the same populations as regards their number of vertebrae, respectively.
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ANALIST DEL NUMERO DI VERTEBRE DI ALACCIA SARDINELLA AURITA
(VALENCIENNES, 1847) £ CHEPPIA ALOSA FALLAX NILOTICA (LACEPEDE, 1803)
IN ADRIATICO CENTRO-ORIENTALE

SINTES!

E stato analizzato il numeio di vertebre di campioni di pescate di alaccia, per un totale di 50 individui, proven-
fenti dall’area del canale (canale di Lesina) e dal mare aperto (isola di Pelagosal. Il numero di vedebre dell’alaccia &
variato da 47 a 49. 1! valore modale di 48 vertebre & stato riscontrato in tutti i campioni di pescate di alaccie. £ stato
tnoltre analizzato il numero di vertebre di campioni di pescate di cheppia, per un totale di 76 individui, provenienti
. da acque vicine alla riva (baie di Saldun e Marina) & da acque al largo (isola di Jabuka). 1l numero di vertebre della

. cheppia & variato da 54 a 57. I valore modale di 57 vertebre & stato riscontrato in tutti i campioni di pescate di
- cheppie. Non & stata registrata alcuna differenza significativa tra i valori medi delle vertebre di entrambe Je specie.

“Lautore conclude che, visto il numero di vertebre registrato, i campioni di alaccia e cheppia analizzati apparten-
. gono rispettivamente alle stesse popolazioni,

Parole chiave: Sardinefia aurita, Alosa fallax nilotica, numero di vertebre, Adriatico centro-orientale
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INTRODUCTION

The differences between the length distribution of gilt
sardine Sardinella aurita Valenciennes, 1847 and allis-
shad Afosa fallax nifotica (Lacepede, 1803) taken from
the inshore and offshore waters of the central Adriatic
(Kaci¢, 1975; Morovié, 1958} indicated a possibility of
heterogeneous gilt sardine and affis-shad populations
existence.

The number of vertebrae is a meristic character pre-
viously used at population identification (Piccinett,
1971, Krajnovic-Ozrefid & Ziki¢, 1978, SinovEi¢, 1982;
Dulei¢ et al., 1994). The same meristic character was
applied in this work.

Various experiments have shown that the vertebral
number is genetically fixed with narow limits, and that
minor aberrations are due to the influence of different
environmental factors, especially temperature in the so-
called sensitive time (Lindsay, 1954; Blaxter, 1957},
which is different for each species. However, it is appar-
ent that the statistic different number of vertebrae repre-
sents an independent population {Larrarteta, 1958).

The purpose of the present study is to analyse the
number of vertebrae in gilt sardine and allis-shad from
the inshore and offshore waters of the central Adriatic,
since there are no precise data on the verlebral nunber
of gilt sardine and allis-shad from the eastern Achrialic.

MATERIAL AND METHCDS

Samples of the gilt sardine catches were taken from
the channel area {Hvar Channel} and open waters (the
region of Palagruza Island), white those of allis shad
were obtained from the inshore (Saldun and Marina Bay)
and open waters (the region of Jabuka Island) in the
central Adriatic (Fig. 1). Six representative samples of
catches with a total of 50 individuals of the gilt sardine
and 76 individuals of the allis shad were taken during
1997. The number of individuals varied from 7 to 15 for
the gilt sardine, and from 9 to 13 for the allis shad in
some saimples of the catches.

Fish were preserved in 4% formaldehyde and, after
dissection, air-dried for one to two days. The vertebrae
were countect by lens, from occipital condyle (not
counted) to wrostyle (included), as recommended by
FAQ Fisheries Division,

The samples were alse analysed statistically. Mean
numbers of vertebrae, standard deviation and standard
errors of arithmetic means were calculated. Analyses of
variance and Fisher's F test were also applied (o deter-
mine the significant differences between variances,
Obtained F values were compared to those of the lim-
ited values F, at a 5% significance level,

KASTELA BAY

B
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Fig. 1: Location of sampling stations of the gilt sardine (A) and allis shad (B) in the eastern central Adriatic.
Sh. 1: Lokacife vzordisc za veliko sardelo (A} in Cepo (B) v vzhodnem srednjem Jadranu.
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RESULTS AND DISCUSSION served by several authors (Fage, 1920; Navaro, 1927,
1932; Quignard & Kartas, 1974) for the Almeira region,
Total length of the gill sarclines from the Hvar Chan-  Algerian coastal waters, Canarian archipelago and Tuni-
nel used in the analysis of the vertebral number varied  stan waters. Navarro (1948) and Oliver & Navarro
from 197 to 279 mim {mean value = 24820.44), and (1952} reported the widest ranges of vertebrae (45-52
from 156 10 224 mm {mean value = 183x0.39) of those  and 45-50) for Balearic Islands.
from open waters, Total length of allis shad from Saldun The total vertebral number in allis shad from the in-
and Marina Bays varied from 137 to 425 ram (mean  shore and offshore waters of the central Adriatic ranged
value = 289x(.77), and from 186 fo 386 mm (mean from 54 to 57 {mean value = 56.10x0.99, S¢ = 0.11,
value = 26720.59} for those from Jabuka Island. coefficient of variability = 1.76). The vertebral number
The total vertebral number of gilt sardine from the  of allis shad from Saldun and Marina Bays ranged from
channel area and open waters of the central Adriatic 55 to 57 (mean value = 56.25+0.94, 5¢ = 0.06, coeffi-

ranged from 47 to 49 (mean value = 48.2240.67, SE =  cient of variability = 1.67} and from 54 to 57 (mean
0.08, coefficient of variability = 1.39). The venebral value = 56.14£1.27, SE = 0.13, coefficient of variability
number in gilt sardines from the Hvar Channel ranged = 2.25) for those from Jabuka istand. There was no sig-
from 47 to 49 (48.20x0.84, SE = 0.07, coefficient of nificant difference between mean values {{ = 0.18,
variabitity = 1.74), and from 48 to 49 (mean value = P>0.05), so it can be concluded that there are no statis-

48.25£0.50, SE = 0.06, coefficient of variability = 1.04)  tcally significant differences in the vertebral number of
in those from Palagrufa istand. There was no significant  allls shaet from inshore waters in relation to the allis
difference between mean values (t = 0.11, P>0.05), so it shad from ofishore waters. There were no such differ-
can be concluded that there are no statistically signifi-  ences between vertebral numbers of allis shad from the
cant differences in the vertebral number in gilt sardines  catch samples within the same regions. it could be con-
from the channel area in relation to those from the open  cluded that the tested allis shad samples from both re-
waters. There were no such differences between verte-  gions belonged to the same population as regards their
bral numbers in gilt sardines from the catch samples  number of vertebrae. Modal valize of 57 vertebrae was
within the same regions, It could be concluded that the  observed in all samples of the allis shad catches. There
tested gilt sardine samples from both regions belonged  are no data about the vertebral number of allis shad
to the same population as regards their number of verte-  from the Adriatic Sea, bul there are some data from
brae. Modal value of 48 vertebrae was observed in all  freshwaters, Vukavié (1961} reported the number af
samples of the gilt sardine calches. Besides that moda!  vertebrae for Skadar Lake (47-60), Bacinska l.akes {48-
class, the class 48 showed the highest frequency and the 60} and River Neretva Estuary (53-60). ivanovic¢ (1973)
class 49 appeared rarely just in the channel area. Similar  noted that the tolal number of allis shad from the Skadar
vertebral number means in gilt sardines have been ob-  Lake ranged from 55 (o 60.

ANALIZA STEVILA VRETENC V VELIKIH SARDELAH SARDINELLA AURITA
VALENCIENNES, 1847 IN CEPAH ALOSA FALLAX NILOTICA (LACEPEDE, 1803)
IZ VZHODNEGA SREDNIEGA JADRANA

Jakov DULCIC
tndtitat za oceanografijo in ribistve, HR-21000 Split, p.p. 500
E-mail; dulcic@izorhe

POVZETEK

Avtor je ugotavijal Stevilo vretenc v velikih sardefah in cepah, ujetih v vzhodnem srednjern jadrani. Pri analizi
50 primerkov velike sardele iz Fivarskega kanala in odprtega morja (iz okalice PalagruZe} se je Stevilo vretenc gibalo
med 47 in 49, medtem ko je bilo modalno $tevilo pri vsel primerkiti 48 vretenc. Pri analizi 76 primerkov Cep iz
obalnih voda (zalivov Saldun in Marina) in odpitega motja (iz okolice jabuke) pa se je Stevilo vretenc gibalo med 54
in 57; modatno Stevilo pri vsel primerkih je bilo 57 vretenc. Avtor ni ugotovil nobene pomembne raziike med
srednjimi viednostmi pri obeh vrstah. Zatorej je bilo mogocCe napraviti sklep, da so glede na Stevilo vretenc
preucevani primerki velike sardele in ¢epe iz zgoraf omenjenih raziskanih obmocij pripadali istim populacijam.

Klju¢ne besede: Sardinella aurita, Afosa fallax nifotica, Stevilo vretenc, vzhodni srednji fadran
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