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ABSTRACT

Three fingerlings of Balistes carolinensis Gmelin, 1789, tound under a floating wreckage near the coast of the Js-
fet Gubavac {vicinity of the scttlement Lumbarda, Koreula island), in Septermber 1994, provided the first occurrence
of the grey triggerfish fingerlings in the eastern Adriatic. This occurrence shows that this species spawns in the south-
eastern Adriatic. The main morphometric and meristic data are given. The status of the grey triggerfish needs to be
evaluated on a continucus basis as it is becoming increasingly apparent that uncommon species, and particularly
those on the edge of their distribution, can be essential indicators of environmental change.
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INTRODUCTION

The grey triggerfish, Balistes carolinensis Cmelin,
1789, occurs on reefs and in open waters in tropical and
subtrapical seas, chiefly over racky bottoms at 10-100
m. It is commen in the Mediterranean Sea and on both
sides of the Atlantic {from the North Sea to Angola and
from Nova Scotia to Argentina) but rare in the Black Sea
(Tortonese, 1986). This species also occurs in the
Adriatic Sea, especially in its southern part (Jardas,
1983, 1996; Pallaoro, 1988), and in warmer years it
may be found in the northern Adriatic (Pallaoro, 1988).

There is no published information on biology and
ecology of the grey triggerfish in the eastern Adriatic.

The aim of this paper is to provide first data on the oc-

currence of fingerlings of grey triggerfish in the eastern
Adriatic and their morphometric and meristic character-
istics.

35

MATERIAL AND METHODS

Three fingerlings were found under a floating wreck-
age near the coast of the islet of Gubavac in the vicinity
of the settlement Lumbarda (Kor¢ula island) in the
southeastern Adriatic in September 1994 (Fig. 1),

The specimens were identified according to Soljan
(1975} and Tortonese (1986). They are deposited in the
fchthyological Collection of the Institute of Oceanogra-
phy and Fisheries in Split.

Specimens were preserved in 4% buffered formalin
immediately after capture, subsequently measured to the
nearest 0.1 mm {Fig. 2} and weighed to the nearest 0.01
g. Reduction in length caused by preservation depends
on the initial lengths of the specimens and duration of
storage. Preservation in formalin causes an average 5%
loss in total length of larvae and fingerlings (Mc Gurk,
1984). Meristic characteristics considered were dorsal,
anal, pectoral, caudal fin rays and riumber of scales in
the longitudinal fine.
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Fig. 1: Site where fingerlings of Balistes carofinensis
were found (islet Gubavac).

Sl 1: Lokaliteta miadic balestre Balistes carolinensis (ob
otochu Gubavac).

RESULTS AND DISCUSSION

The grey triggerfish is relatively common in the
southoastern Adriatic and belongs to  amphiatlantic
bic- ". _raphical elements {Tortonese, 1964, 1970; Jar-
das, 1983, 1996}, it is considered very rare in the north-
em areas, and only accurs in some years in the central
Adriatic in the regions of Split and Zadar. The last occur-
rence was recorded in 1986/87 when several adult
specimens were caught near the island of Uglian and in
Kornati Archipelagn. Specimens occurred around the
isdand of Losing in the nosthern Adriatic (Pallaoro, 1988
in 1969 and again in 1978, specimens were reported
from the extreme north of the Adriatic in the Gulf of
Venice (Boldrin & Rallo, 1980). Specimens were also
recorded in Slovenian coastal waters (Piran Bay) and
one is kept in the Pivan Aguaria (Lipej, pers. comm.)

Studies on farval and juvenile stages of fish are of
particular importance to population dynamics, espe-
cially to recruitment and biological models incorporat-
ing enviranmental parameters (Houde, 1986; Mywers &
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Cadigan, 1993). There are no previous records of the
grey triggetfish fingerlings in the sastern Adriatic al-
though several studies and investigations on fish juve-
nite stages were carried out between 1975 and 1995 in
the eastern Adriatic.

Fingerlings of the grey triggerfish has short and deep
body. Eyes are near dorsal edge. Mouth are small and
jaws short and strong with two rows of few incisor-like
teeth {Randall, 1968; Tortanese, 1986). Specimens have
mwo dorsal fing; the anterior fin is equipped with thres
spines (Tortonese, 1986). Pelvic fins are replaced by
short spine at end of fong and movable pelvic bone. Gill
openings are very small. There were no blue stripes be-
low the eve {3 pair of blue side stripes below the eye is
characteristics of Balistes vetula L., 1758). It is indicative
that all specimens were found under a floating wreck-
age, which is in agreement with the findings of Tor-
wonese {1986). All specimens are without elongated
caudal rays, which are characteristics of aduft species
(Bini, 1968; Tortonese, 1986).

in Table 1 the main morphometric and meristic data
of the three specimens are presented.

Specimens 1 2 3
Total length 400 469 48.6
Standard fength 33.1 389 40.8
Predorsal length 10.0 12.5 13.3
Preanal length 231 255 27.3
Preventral length 21.1 223 22.5
First dorsal fin, length 7.6 8.4 9.
Secorut dorsal fin, length  11.4 12.2 13.0
Anal fin, fength 6.2 6.7 7.0
Pectoral fin, tength 6.6 6.9 6.9
Body depth (max) 18.2 19.1 21.2
Body depth {min) 4.4 4.5 4.8
Head length 12.8 14.9 15.7
Ccular diameter 34 3.9 4.3
Praoebital length 7.5 8.0 8.2
Postorbital length 3.3 38 3.9
Fiest dorsal fin vays (D) ] il il
Second clorsal finrays (D) 27 27 27
Anal fin rays (A) 25 25 26
Pectoral fin rays (P) 14 14 14
Caudlal fin rays () 1 1 1
Scales 54 54 55

fab. 1: Morphomelric and meristic data (in mm) of th
grey triggerfish fingerlings in the south-eastern Adnaﬂc :
tislet Gubavac).

Tab. 1: Motfometricni in meristicni podatki (v mm
miadic balestre v jugovzodnem fadranu (otocek Guba
vach -
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The meristic characteristics of fingerlings (Table 1)
closely correspond with data by Bini (1968), i.e. Dy I,
0y 27-28, A 25-27, P 14, C 10-12, but differ from data
by Tortonese (1986} i.e. D Hl+2, 22-25, A 2-3, 22-23.

Even several adult stages were caught and since
there are no previous records of larval and fingerling
stages, the following question was raised: "Does the grey
triggerfish spawn in the eastern Adriatic? This Septem-
ber record shows that this species probably spawns in
the southeastern Adriatic or even more the south, espe-
cially when we take into consideration that the grey
triggerfish spawns in summer in the Mediterranean (Tor-
tonese, 1986). We suppaose that this specimens are
about 3 or 4 months old according @ the spawning
time, Ofori-Danson (1990} defined the breeding season
of the grey wiggerfish as October to December (warmer

Ly

months} in the Ghanalan coastal waters (Africa). The
same author noted that the spawning of this species was
characterized by relatively short preceding period of av-
erage minimum sea-surface temperature of 22.6°C. First
time spawners ware 13.3-15.7 cm in fork length (mean
length L=14.4 cm, about 50.0-70.5 g in weight and one
year of age) (Ofori-Danson, 1989, 1990). Wheeler (pers.
comm., after Quigley ef al., 1993), based on unsubstan-
tiated reports on the occurtence of very smalt "voung”
triggerfish in lrish waters, speculated that the species
may be "breeding quite close to Irish coasts (perhaps in
Biscay)'. li should be emphasized that in 1994 the east-
ern Adriatic was characterized by frequent records of
larvae and juveniles, for exarple, larva of a mesopela-
gic species Trachipterus trachypterus (Dulcic, 1996) and
juvenile of Trachinotus ovatus (Dulic, et al., 19971
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Fig. 2: Body measurements of Balistes carolinensis fingerlings. Ly - total length; Ls - standard length; Ly - predorsal

length; Ly, - preventral length; Ly, - head fength; O - eye diameter, Ly, - preorbital length; Lpp, - postorbital length;

Lyy - first dorsal fin length; Ly, - second dorsal fin length; Ly - pectoral fin length; L, - ventral fin length; L, - anal

fin length; Ly, - preanal length; Hyjy, - minimal body depth; Hyyyx - maximal body depth at dorsal fin,

5L 2: Mere mladic balestre Balistes carolinensis : Ly » skupna dolzina; L - standardna dolzina; Lpg - predhrbina dol-

zZina; Ly, - predtrebusna dolzina; Ly, - dolzina glave; O - premer ocesa, I.ga - predorbifaina dolZina; Lyp, - po-
£

storbitalna dolzina; L gy - dolzina prve hrbtne plavuti; Ly - dolzina druge h

tne plavuti; L, - dolZina prsne plavuti;

L, - dolzina trebusne plavuti; L, - dolzina analne plavuti; Ly, - predanaina dotzina; Hyjy - najmanjsa visina; Hp,x -

najvecja visina pri hrbtni plavuti,

273
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Quigley et al. {1993) noted, from the biogeo-
graphical review, that B. carofinensis has been exten-
ding its range and abundance on both sides of the North
and South Atlantic during recent decades, especially for
frish waters. During the 1960's and 1970's the triggerfish
increase in frequency and range in British waters (Whe-
eler et al, 1975; Dobson, 1984). During the 1970's they
occurred in numbers in the North Sea {Blacker, 1981
and penetrated even into the Thames estuary {Andrews
& Wheeler, 1985). Duting the same period, it was
recorded from the coasts of Denmark (Neilsen, pers.
comm. from Quigley et al., 1993), The Netherlands {de
Groot, 1973), and Belgium {De Clerk, 1975). Wheeler
i1978) considered that the triggerfish appeared to make
regular annual migrations into northern Luropean wa-
ters, where its relative abundance varied from vear to
year. During the 1980's and early 1990's triggerfish
numbers appeared to increase further. in 1983, two spe-
cimens were recorded from the Dutch coast (de Groot,
19861, while in 1984 several specimens were recorded
from as far north as Scotland (Dobson, 1984). Large
numbers of triggerfish were also captured by anglers off
the southwest coast of England in 1984 and 1989
{Cooling, 1989). During 1921, triggerfish appear 10 have
occurred more frequently than usual in UK waters,
paricularly in the west and northwest of Scotland (Gill,
1991). Wheeler {pers. comm. from Quigley et al,, 1993)
remarked that "the triggerfish had become so common
in English waters that it is probably the most striking
change in the fauna of this century". In 1976, the
iriggerfish was regarded as rare north of the Guilf of
(iascony in scuthwest France (Harambillet et af., 1976).
However, during the 1960's, 1970' and 1980's, the
species was recorded with increasing frequency as far
north as northwest France ({Quérn et al., 1986, Delmas
et al., 1986} The greater geographical range and gene-
val abundance of triggerfish may be related to the
changes in climate and/or oceanographical conditions
(Quigley, 1985), Global temperatures, for example, have
risen by about 0.5°C in this century (Sweeney, 1989).
Some changes in oceanographical conditions were
noted for the central Adriatic (Marasovic et al., 1996).
The penetration of the grey triggerfish in the central and

- particularly those on the edge of their distribution, can

northern Adriatic and, according to our data, probably
for its spawning in the sgutheastern Adriatic might be
connected with some special climatological and oce-
anographical conditions in 1994 and input of inter-
median waters (50-100 mj in the central Adriatic which
influenced the increase in salinity and temperature
iMarasovi¢ et al., 1996). Pallaoro {1988) also stated that
the Adriatic ingressions caused more rare species
(Centracanthus cirrus, Aufopus filamentosus, Pseudo-
charanx dentex, Synodus saurus, Centrolophus niger) to
appear in the central Adriatic region in 1986-87 period.
An unusual abundance of such rarely found fish species
compared to the non-ingression periods gives indication
of their inmterdependence. The moving of some southern
Adriatic thermophile (Balistes carolinensist and bathi-
phile (Lepidopus caudatus) species to a greater extent
towaids the North has been ascertained in 1986/87,
which is a possible result of the effect of the ingression
waters (Pallaoro, 1988). As quoted by Harmelin (1991),
some species with southern affinities like Seriola dume-
rili, Diplodus cervinus, Balistes carolinensis, Epine-
phefus alexandrinus and Epinephelus marginatus are
being found more commonly along the northwestern
Mediterranean coasts. Juveniles of these species were
observed at relatively high latitudes such as Calvi and
Barcelona (Spain). Changes in the physical propetties of
the water and natural floctuations in space and time are
perhaps responsible for the mentioned occurrences
(Saldanha, 1992). Sazonov and Galaktionova (1987)
found that the quasi-synchronous increase in abundance
of Sardina pilchardus, Macrorampheosus scolopax and
Balistes carofinensis in differemt climatic zones of the
Central east Atlantic can more likely be attributed to
global weather processes rather than to fishery impact
since the exploitation rate of these species is quite
different.

The status of the grey triggerfish needs to be
evaluated on a continuous basis because it is becoming
increasingly apparent that uncommon species, ane

be essential indicators of environmental change (Swaby
& Pots, 1990}
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POJAVLIANJE MLADIC BALESTRE BALISTES CAROLINENSIS GMELIN, 1789 (PISCES:
BALISTIDAE) V VZHODNEM JADRANSKEM MORJU
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POVZETEK

Balestra Balistes carolinensis Gmelin, 1789 naseljuje grebene adprtih voda tropskih in subtropskih morij, pred-
vsemn kamnito dno v globinah med 10 in 100 metri. Pogosta je v Sredoremskem morju in na obeh straneh Atlantika
fod Severnega morja do Angole in od Nove Skotske do Argentine); v Crnem morju je redka (Tortonese, 1986). Zivi
tudi v fadranskem morju, predvsem v njegovem juZnem dely {fardas, 1983, 1996, Pallacro, 1988); v taplejsih letih
Jo utegnemo opaziti tudi v severnem jadranu (Pallaoro, 1988}, Tri balestrine mladice, odkrite septembra 1994 pod
ladijskimi razbitinami ob obrezju otocka Gubavac v blizini naselja Lumbarda na Korculil, so prvi podatek o pojav-
fjanju miadic te vrste v vzhodnem Jadranu, To odkritje potrjuje, da se balestra drsti v jugovzhodnem jadranu; v Clan-
ku so nanizani glavai morfometricni in meristiéni podatki, zbrani o tef vesti. Sicer pa aviorfi clanka ugotavijajo, da je
ireba poloZaj balestre v Jadranu ocenili na osnovi trajnefSega caziskovanja, saj postaja vse bolf acitno, da so tako
nenavadne vrste - in posebno vrste z roba svoje razéirjenosti -~ pomemben kazalec sprememb v morskem okolju.

Khuéne hesede: Balistes carolinensis, miadice, vzhodni Jadran, prvo pojavijanje
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