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LESSEPSIAN FISH MIGCRANTS REPORTED IN THE EASTERN ADR!AT!C SEA
AN ANNOTATED LIST

Jakov DULCIC & Armin PALLAORC
tnstitute of Oceanography and Fishertes, HR-21000 Split, P.O.50OX 500
E-mail: dulcic@irorhe

Lovrenc LIPE]
National Institute of Biology, Marine Biolagy Station, 51-6330 Piran, Fornade 41

ABSTRACT

Al least nine Lessepsian fish migranis have been so far recorded in the eastern part of the Adriatic: Pampus ar-
genteus, Hemiramphus far, Paraexocoetus mento, Saurida undosquamis, Sphyraena chrysolaonia Epinephelus
coioides, Leiognathus klunzingeri, Stephanolepis diaspros and Siganus rividatus. The Adriatic Sea is becoming an
area of the Lessepsian migrants’ westward distribution path, which has provided us with some important information
on their westward spreading.

Key words: ichthyofauna, Lessepsian migration, eastern Adriatic, Mediterrancan, Red Sea

PESCE MIGRANTI LESSEPSIANI RITROVATH IN ADRIATICO ORIENTALE:
LISTA INTEGRATA

SINTES!

i ritrovamenta di almeno nove specie ittiche lessepsiane & stato fin'ora segnalato nella parte orientale del mare

nla, Epinephelus coioides, Lelognathus klunzingeri, Stephanolepis diaspros e Siganus rivufatus. Il mare Adriatico sta
diventando una delle aree di espansione verse occidente dei migranti lessepsiani e sono state fornite alcune impor-
tanti annotazioni € studi riguardo {'espansione verso accidente di nove specie.

Parole chiave: ittiofauna, migrazione lessepsiana, Adtiatico orientale, Mediterraneo, Mar Rosso
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INTRODUCTION

According to various marine hiological surveys, at
feast 60 exotic fish species of indo-Pacific origin have
been recorded for the Mediterranean after the opening
of the Suez Canal {Orsi Refini, 2001; Golani et al,,
2002). Fish and decapod crustaceans as well as mol-
Juscs have advanced beyond the limits of the Levant ba-
sins. The term "Lessepsian migrant was coined by Por
(1969) to characterize the Red Sea species that have
passed through the Suez Canal and settled in the Eastern
Mediterranean. The spreading of lessepsian fish migrants
has already been recorded for the Aegean and lonian
Seas and considerable numbers have reached the
Greek, Turkish and Cyprus coasts (Papaconstantinoy,
1890; Gotani, 1998, 2000; Corsini & Economidis, 1999;
Taskavak et at., 2000; Basusta et al., 2002), while only a
few species have been recorded further west and north
(Tortonese, 1967; 1970; Papaconstantinou, 1988; also
in Golani, 1998; Golani et af., 2002).

Cerlain changes have been recorded in the Adriatic
ichthyofauna, and some Lessepsian fish species were re-
cently reported (in Dul€i¢ et al,, 1999; Dul¢i¢ & Grbec,
2000; Duldic et af, 2062; Lipej & Dul¢ic¢, in press).
Owing to the several studies recently carried out in the
Adriatic, we now have a fairly accurate overview of the
exotic species in this basin. On the basis of the above
considerations, the purpose of this paper was te exam-
ine the distribution and abundance of Lessepsian mi-
grants (immigrants) in the Adriatic Sea, especially along
the eastern coast (Albanian, Montenegrin, Croatian,
Slovenian and Itatian waters), taking into account some
data on their presence and abundance and on the varia-
tion of some abiotic parameters in recent years.

MATERIAL AND METHODS

This study was based mainly on scientific literature
and material coflected within the framework of research
projects conducted by various national research institu-
tions. Other data sources were sports and professional
fishermen who have supplied specimens for identifica-
tion. During this study, data from literature concerning
the spreading of Lessepsian migrants in the Mediterra-
nean were also analysed. The greater part of the mate-
rial is being kept by differem Adriatic institutions.

AN ANNOTATED LIST OF LESSEPSIAN MIGRANTS
IN THE ADRIATIC SEA

Pampus argenteus (Euphrasen, 1788)

A specimen of butterfish (Stromateidae) was caught
off Rijeka {northern Adriatic) in 1896 and was initially
identified as Stromateus fiatela (Fig. 1). This specimen
{Fig. 2), which is kept in the collection of the Zoological

Museum in Zagreb, was identified as Pampus argenteus

by Soljan (1948); however, he was doubifut about his
identification because P. argenteus is an Indo-Pacific
species, occurring mainly in South-east Asia and in the
Fast China Sea. Also, Soljan did not provide any de-
scription of the specimen to justify his identification,
which remained doubtful until a recent examination of
the specimen allowing to confirm Soljan's provisional
identification, 1t 15 suggested that the specimen could
have entered the Mediterranean Sea by following slow-
moving vessels or with pelagic medusae, floating
wreckages or drifting seaweed. This record, which dates
from 1896, represents the first Lessepsian migrant in the
Mediterranean Sea (Dultic et al., in press).

Hemiramphus far (Forsskal, 1775)

Hemiramphus far is widely distributed in the Indo-
Pacific from the Red Sea and east Africa to the Philip-
pines and Samoa {(Golani, 2002}, In the Mediterranean,
it was recorded first in the Eastern Levantine Basin as H.
marginatus {Steinitz, 1927), and then successively off
Syria, Rhodes and Egypt (in Golani et al, 2002). A
specimen of this species was also recorded along the
Albanian coast {Colette & Parin, 1986).

Paraexocoetus menfo (Valenciennes, 1846)

Faraexacoetus mento is widely distributed in the
indo-Pacific from the Red Sea to Fiji (Colant ef af,
2002} In the Mediterranean, it was first recorded in the
Eastern Levantine Basin (Brutn, 1935) and then succes.
sively in the waters of Rhodes and Libya (in Golani et
al., 2002). This species, too, was recorded in Albanian
coastal waters [Parin, 1986).

Saurida undosquamis {Richardson, 1848)

Saurida undosguamis is widely distributed in the
ndo-Pacific from the Red Sea and eastern Africa to
Australia and southern japan {Golani et al,, 2002), In the
Mediterranean, it was first of all recorded in Israel (Ben-
Tuvia, 1853) and then successively in the waters of Cy-
prus, Turkey, Greece, Libya, Dodecaneses, Crete and
Egypt {in Golani el al,, 2002). It is very important com-
mercial fish, caught by rawt in large quantities in the
eastern Basin. A single specimen (28 cm total length)
has been recorded off the Albanian coast by Rakaj
{1995).

Sphyraena chrysotaenia Klunzinger, 1884

The obtuse barracuda Sphyraena chrysotaenia has a
wide distribution and is found in the eastern Mediterra-
nean {Israel, Lebanon and Egypt), in the Indo-Pacific,
from the Red Sea, Persian Guif and East Africa through-
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out Indian Ocean to Australia and japan (Ben-Tuvia,
1966), it has also been observed in Turkish waters, from
Malla, Eastern Aegean Sea, Western Aegean Sea, lonian
Sea and in the Kalian and Tunisian coastlines {Golani,
1998). On 10 August 2000, a 123 mm total length
specimen of this species was captured with a small
beach seine in the Bay of Gomji Molunat {southern

Fig. 1: Records of nine Lessepsian migrants found in the Adriatic Sea,
SI. 1: Podatki o devetih lesepskih migrantih, ugotovijenih v fadranskem morju.

Adriatic) at a depth of 6 m together with several speci-
mens of S. sphyraena (Pallacro & Duli¢, 2001). The

“specimen was preserved in formalin and deposited in

the collection of the Institute of Oceanography and
Fisheries in Split. This is the northerrimost record of this
species in the Mediterranean area.
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Epinephelus coioides (Hamilton, 1822)

The orange-spotted grouper Epinephelus coivides
oceurs in the Red Sea, southwards to (at [east) Durban,
and eastwards to Ryukyu Islands, Palau, and Fiji {Golani
et al., 2002). The first specimen recorded in the Medites-
ranean Sea was misidentified by Ben-Tuvia & lourie
(1969) as Epinephelus tauvina. Another specimen was
also caught in Haifa Bay; the local fishermen claimed
that this species was caught only on rare occasions
(Golani, 1998). it is very rare and only few specimens
have been collected in the Mediterranean {Golani et al.,
2002} An crange-spotted grouper specimen of 12 cm
total length was caught by fishing net on 16 May 1998
about 0.9 km from Trieste, northern ltaly, and then
maintained at the Civic Marine Aquarium of Trieste
(presently the specimen measures 52 cm total length)
(Parenti & Bressi, 2001). This is the northernmost record
of this species in the Mediterranean Sea.

Leiognathus klunzingeri (Steindachner, 1898)

The ponyfish Leiognathus klunzingeri has been re-
parted only rom the Red Sea, but as Leicgnathus badly
needs taxonamic revision, the distribution range might
change (Golani et al., 2002). In the Mediterranean, it
was first recorded in Syria (Gruvel, 1931); successively
in the waters of israel, Rhodes, Turkey, Lampedusa ls-
land, NE Greece and Egypt (in Golani et al,, 2002). It is
very common in the Eastern Mediterranean and caught
in farge numbers as bycatch in trawl. On 29 June 2000,

an 85 mm total length specimen of ponviish was cap-
wred by beach seine in Saplunara Bay (Mljet isfand,
southern Adriaticl at a depth of 4 m on sandy bottom
{Dultic & Pallaoro, 2002). It has been deposited in the
ichthyological collection of the Institute of Oceanogra-
phy and Fisheries in Split. This is the northernmost rec-
ord of this species in the Mediterranean Sea.

Stephanolepis diaspros Fraser-Brunner, 1940

The filefish Stephanolepis diaspros has been reported
from the Red Sea to the Arabian Gulf {(Golani et al.,
2002). In the Mediterranean Sea, it was first recorded in
the Eastern levantine Basin {Steinitz, 1927); successive
in the waters of Syria, Cyprus, Rhodes, Gulf of Gabes
{Tunisia), Guif of Taranto (italy), Crete, Saronikos Gulf
and Guif of Palerma {Sicily) (in Gelant et al., 2002). It is
very common in the Mediterranean Sea. On 23 August
2002, a 77.3 mm total length specimen of S. diaspros
was found at Ulcinj fish market (southern Adriatic,
Montenegro) (Dulcic & Pallacro, in press, a). According
to the Ulcinj fishermen, it had been captured with a
beach seine in the area of Hrid Deran, at a depth of
about 20 m on the rocky-sandy bottom. The specimen
was preserved in formalin and deposited in the ichthy-
ological collection of the Institute of Oceanography and
Fisheries in Split {Fig. 3). This is the northernmost record
of this species in the Mediterranean area and the first re-
cord of a species from the family Monacanthidae for the

) Adriatic Sea.

Fig. 2: A specimen of Pampus argenteus (Euphrasen, 1788) kept
in the Natural History Musem in Zagreb. (Photo: I. jardas)
Si. 2: Primerek vrste Pampus argenteus (Euphrasen, 1788),
shranjene v zbirki Hrvatskega prirodosiovnega muzeja v Zagrebu. (Foto: 1. Jardas)
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Siganus rivulatus Forsskal, 1775

The rabbitfish Siganus rivulatus has been reported
from the Red Sea and the Gulf of Aden (Colani et al,,
2002). In the Mediterranean, it was [irst recorded in the
Fastern Levantine Basin (Steinitz, 1927); successively in
the waters of Syria, Cyprus, Aegean Sea, Libya, Tunisia
and lontan Sea (in Golani et af., 2002} It is very com-
mon in the eastern Mediterranean and caughit in large
quantities by trammel net and purse seine. On 5 Octo-
her 2000, two specimens of Siganus rivufatus {111-149
ram total fength) were captured by the beach seine be-
tween 07:00 to D9:00 near the islet of Babara, southern
Adriatic {Croatian coast, near Cavtat) at a depth of 15 m
on sandy bottom covered by algae and seagrass {Duldi¢
& Pallacra, in press, b} They were deposited in the
ichthyological Collection of the Institute of Oceanogra-
phy and Fisheries in Split. This is the northernmost rec-
ord of this species in the Mediterranean area.

DISCUSSION

Up to date, nine Lessepsian migrants {Tab. 1} have
reached the Adriatic Sea. The importance of consecutive
records in determining the rate of establishment of
Lessepsian fish migrant populations cannot be overem-
phasized. It is natural for first records to be published
immediately upon discovery and to receive a great deal
of attention. But second and subsequent records can
certainly add to our knowledge of a migrant species’
establishment. There are seven Lessepsian migrant fish
species that have been recorded only as single speci-
mens: P. argenieus, H. far, S. undosquamis, S. chryso-

taenfa, £. coiofdes, L. klunzingeri and S. diaspros. There
have been no data on the number of recorded speci-
raens for the species P, mento, while two' specimens
were abserved for S. rividatus. th order o tinderstand
whether these records constitute an abartive episode or
rather the founder trailblazers of a sustainable popula-
tion, it is necessary fo report consecutive records. In
those cases, where subsequent reports include an exten-
sion of the species” distribution, it is clear that there will
be second and third records as well. There are stitl no
such cases for the Lessepsian fish species found in the
Adriatic Sea. However, second and subsequent recores
that do nat extend the distribution often receive less at-
tention and may not necessarily be published {(Golani,
2002). Lessepsian fish migrant species may be charac-
terized according to several traits, namely abundance,
habitat, feeding habits and size (Golani, 2002).

Nine Lessepsian fish migranis have brought up {to-
gether with previous mentioned species in Duldic et al,
2002) the number of species recorded for the Adriatic to

32 and 122 families. The record of P. argenteus dated
from 1896 represents the first Lessepsian migrant in the
Mediterranean Sea. The occurrence of the orange-
spotted grouper £. coioides in the Gulf of Trieste (Farenti
& Bressi, 2001) is very interesting indeed, since it had
been previously recorded only from the coastal waters
of tsrael and is considered a rare and recent invader
(Golani, 1998). Other seven species were amongst the
first frithrean invaders of the Lastern Mediterranean
more than thirty years ago, when recorded as common
or very common fish species in the Aegean coastal wa-
ters and off Anatolian coast (Ber-Tuvia, 1966} Tem-
perature is the most important abiotic {factor in deter-

Tab. ¥: List of Lessepsian migrants fished in the Adriatic Sea.

Legend: 1 - occurrence: VR - very rare; 2 - habifat: P - pelagic, IP - inshore pelagic, BP - bentho-pelagic, B - ben-
thic, R - rocky; 3 - feeding habits: Fi - feeders of fish and benthic invertebrates, PL - planktivores, Bl - benthic in-
verfebrates, t1 - herbivores; 4 - size: S - small, M - medium; 5 - arca: GT - Gulf of Trieste, NA - northern Adriatic,
MA - middle Adriatic, SA - southern Adriatic; 6 - first record; 7 - source.

Tab. 1: Seznam lesepskih selivk, ugotovijenih v jadranskem morju.

Legenda: 1 - pojavijanje: VR - zele redko; 2 - habitat: P - pelaski, IP - obalno pelaski, BP - bento-pelaski, B - ben-
toski, R ~ skalnati; 3 - prehranjevalne navade: Fi - ribe in bentoski nevretencarfi, PL - planktivori, Bl - bentoski

nevretenéarfi, H - rastlincjedi; 4 - velikost: §

- majhne, M - srednje velike; 5 - obimoéje: GT - TrZzaski zaliv, NA -

severni Jadran, MA - srednji jadran, SA - juZni Jadran; 6 - prvi zapis; 7 - vir.

Species 1 2 3 4 5 5] 7

Pampus argenteus (Euphrasen, 1788} VR P ? 1 M I NAY 1896 [DUICIC et al {in press)
Hemijramphus far (Forsskal, 1775) VR WP IPL] ?2 | SA ?  |Collette & Parin (1986)
Paraexacoetus mento (Valenciennes, 1846) ? P PL ? | SA ? Parin {1986)

Saurida undosquamis (Richardson, 1848) VR B | FE ] 7 1 SA ! 1Rakaj(1995)

Sphyraena chrysotaenia Klunzinger, 1884 VRIBP ! FI | M | SA 1 2000 |Pallaoro & Duléic (2001)
Epinephetus coioides (Hamilton, 1§22) VR B | FI | M | GT | 1998 |Parenti & Bressi (2001}
Lejognathus klunzingeri (Steindachner, 1898) | VR | B | Bl | § | SA | 2000 |Dulcic & Pallacro (2002}
Stephanolepis dizspros Fraser-Branner, 1940 | VR R T BL 1§ | §A 1 2002 |DulCic & Pallaoro (in press, b)
Siganus rivulatus Forsskal, 177 VRI B | H i M | SA | 2000 (Duldie & Pallaoro Lin press, a)
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Fig. 3: A specimen of Stephanolepis diaspros Fraser-
Brunner, 1940 caught in the waters off Ulciny (Monte-
negro). (Phato: A. Pallaoro)

Sl 3: Primerek vrste Stephanolepis diaspros Fraser-
Brunner, 1940, ujet v vodah blizu Ulcinja (Crna gora).
(Foto: A. Pallaore)

mining the dispersal of Lessepsian fish (Golani, 2002). It
is not really known what is the impact of the Lessepsian
rnigrant in the Adriatic environment and at this stage it is
very hard to perform any direct study 1o assess possible
impact. According to Golani (1993), however, the im-
pact of Lessepsian migration on the Levantine basin
ecosystermn has been immense. Some authors reported
that the diet of Lessepsian predalors, such as the brush-
toath lizardfish 5. undosquamis, consisted mainly of
other Lessepsian tish species (L. kfunzingeri) and Lessep-
sian crustaceans (Golant, 1993). Golani & Galit (1991)
cornpared the feeding habits of the two indigenous
mullels Mulfus barbatus and M. surmuietus to that of the
two confamilial Lessepsian migrant Upeneus motlucen-
sis and U, pori. The authors found a high rate of simiar-
ity in the diet of all four species. Golani (1994) showed
that niche partitioning of the eastern Mediterranean
mullets is achieved on the bathymetrical axis; Lessep-
sian mullets occupy shaliow waters (20-50 m), while in-
digenous species dominate at greater depths. However,
due to lack of knowledge concerning bathymetric distri-
bution of the indigenous muliets in the eastern Levant,
prior to the Lessepsian invasion, it cannot be determined
whether a habilat displacement has taken place in this
region. An opposite trend has been observed regarding
lizardishes  (Synodontidae); the indigenous species
Synodus saurys occupies shallower water than the
Lessepsian iigrant S. undosqguamis {Golani, 1993).

Changes in the Adriatic ichthyofauna have been as-
sociated  with climatic and  oceanographic  changes
(Dul¢i¢ er al, 1999; Dudi¢ & Grbec, 2000; Lipej &
Duicic, in pressl. Oceanographic changes in the Adri-
atic can be associated with the climate in the Mediter-
ranean; this is a consequence of the changes in distribu-
tion of air pressure over the wider Mediterranean, which
causes the horizontal air pressure to vary hetween the
northern and southern Adriatic and hence influences the
intensity of water exchange between the Adriatic and
the eastern Mediterranean (Grbec et al., 1998). Because
the incoming Mediterranean water in the Adriatic carries
nutient-rich water that affects prirary and secondary
production, climate change, via its oceanographic influ-
ence, can play an important role in the Adriatic ecosys-
tem. The incoming fonian water (Adriatic ingression) is
also warmer, and many fish species move towards
higher latitudes. Therefore, the strong year-to-year
changes in sea surface temperatures, which are closely
related to climatic fluctuations, can well be responsible
for such range extensions. A general summary of the oc-
currence of fish species in the Adriatic over the last 25
years is that numbers of thermophilous species have in-
creased, that several species, fairly rare or very rare until
now, are more abundant, while others are new to the
zone {in Duldi€¢ et al, 1999; Dulgi¢ & Crbec, 2000; Li-
pej & Dul¢ic, in press).

The last decade has witnessed an upsurge of com-
prebersive studies on the phenomenon of Lessepsian
fish migration. The Adriatic Sea is obviously becoming
an area of the Lessepsian migrants” westward distribu-
tion path, which has provided us with some important
information on thelr westward spreading. We are {ook-
ing forward to the continuation of this scientific effort
and hope for further cooperation amongst ichthyologists
of the {evant and Adriatic Sea in the study of Lessepsian
migration.
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LESEPSKE RIBJE SELIVKE, UGOTOVLIENE V VZHODNEM JADRANU:
DOPOLNJEN SEZNAM VRST

Jakov DULCIC & Armin PALLAORO
indtitul za cceanografijo in dbtdtve, HR-21000 Split, P.O.BOX 500
E-mail: dulcic®izorhr

Lavrenc LIPE]

Nacionalni inftitut za biologijo, Marska bioloska postaja, $1-6330 Piran, formade 41
POVZETEK

Na podlagi Stevilnih bioloskih raziskav so v Sredozemskem morju ugotovili vsaj 60 vist ribjilt lesepskif selivk po
adprtju Sueskega prekopa leta 1869. Doslef je bilo v vzhodnem fadranskem moiju ugotovijenil devet vrst lesepskih
selivk: Pampus argenteus, Hemiramphus far, Paraexocoetus mento, Saurida undosquamis, Sphyraena chrysotaenia,
Epinephelus coloides, Lejognathus klunzingeri, Stephanolepis diaspros in Siganus rividatus. Vista Pampus argenteus
je bila sele pred kratkim potrjena kot lesepska selivka, Zeprav je bila ujeta v vodah blizu Reke Ze davnega 1896.
feta. Druge vrste so hile najdene v obdobju zadnjih dvajsetih let, vecina med njimi pa v zadnjilt nekaj fetih. Vse
vrste lesepskih rib se bile ujete pasamic ali kvedjeru v dveh primerkih. Trenutno se nimame nobenih podatkov o
maZnem vplivu lesepskil selivk na avtohtono ihtiofavno.

Upostevaje devel novih vest za Jadransko morje, Steje jadranska ribja favna 432 vrst, ki pripadajo 122 druZinam.
Pajavijanje lesepskih selivk v jadranskem morju je brZkone treba pripisati istim dejavnikom, to je oceanografskim in
kiimatskire spremembam, zaradi katerih smo v zadnjili desetletjilt v Jadranu zabeleZili vecje Stevifo tecmofilnih
JuZnih vrst,

Kljucne besede: ihtiofauna, selitev lesepskih vrst, vzhodni jadran, Sredozemsko morje, Rdece morje
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ABSTRACT

In the present paper, their authors report on a new record of the Tripletail, Lobotes surinamensis (Bloch, 1790),
off the coast of Algeria (southern Mediterranean). A brief description of the specimen and conment on both occur-
rence and distribution of the species in the Mediterranean is given.

Key words: telecst, Lobotidae, Lobotes surinamensis, distribution, Algeria, Mediterranean

TESTIMONIANZA DI PESCE FOGLIA, LOBOTES SURINAMENSIS (BLOCH, 1790}
(OSTEITTE LOBOTIDAE) AL LARGO DELLA COSTA DELL'ALGERIA
{(MEDITERRANEO MERIDIONALE)

SINTESI
Gli autori riportano una nuova testimonianza di pesce fogiia, Lobotes surinamensis (Bloch, 1790, al largo della
costa algerina (Mediterraneo meridionale). Larticolo tomisce una breve descrizione dell’esemplare e commenta sia

il ritrovamento che la distribuzione della specie in Mediterraneo.

Parole chiave: Teleostei, Lobotidae, Lobotes surinamensis, distribuzione, Algeria, Mediterraneo
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INTRODUCTION

The Tripletail Lobotes surinamensis (Bloch, 1790} is
a cosmopolitan species found in all warm seas, The first
written record of this teleost fish, as far as the Mediterra-
nean is concerned, comes from Sicilian waters {Doder-
fein, 1875). its presence in the Mediterranean has been
since then noted by several auvthors, Ben-Tuvia (1953}
and Colani (1996, 1997} in Israeli waters, Bini (1968) off
Calabria, ttaly and Tortonese {1975} off Rhodes, Greece,
Turkey and Lebanon. Although L. surinamensis occurs
in many places, it is still considered a rather rare spe-
cies. Despite its wide distribution, it was not mentioned
in the comprehensive studies by Dieuzeide (1953) car-
ried out in coastal waters of Algeria. The first record
fromy Tunisian coastat waters was made by Bradai
{2000). An unsubstantiated record of this species was
presented by Mr. Ali Messaoudi with a specimen of L.
surinamensis presumably caught off Alglers {Anony-
mous, 19931, A recent survey conducted at some fishery
sites along the Algerian coast revealed another speci-
men of this species.

MATERIAL AND METHODS

On 15 December 2002, a Tripletail was observed a
the fish market of Algiers; it was caught by pelagic gill-
net at a depth between 10 and 15 metres, off Annaba,
city {ocated in eastern Algeria, 90 km west to the Tuni-
sian border (Fig. 1). The specimen was a female, 450-
mm total length and weighing 4500 g. As the fishermen
sold it imnmediately, we were unfortunately unable to
preserve and include it in the Ichthyological Collection
of the Algiers University.

RESULTS AND DiSCUSSION

Morphometric measurements and meristic charac-
teristics of this specimen are given in Table 1.

Body compressed, deep oval-shaped. Upper profile
of head concave. Mouth obligue with protractible upper
jaw. Jaws have bands of villiform teeth with rows of
conical teeth on the outer edge. Preoperculum margin
sharply serrated. Pelvic fin larger than pectoral, Posterior
portions of the dorsal and anal rays rounded and oppo-
site each other; together with the rounded caudal fin,
they form a three-lobed caudal fin. Posterior part of dor-
sal and anal fins scated. Colour brownish with differ-
ently shaped faded blotches and spots. Posterior margin
of caudal fin yellow.

According to the authors, the Tripletail £ surina-
mensis lives solitary or in pairs. it feeds mainly on in-
vertebrates and fish. This species is known for its strange
behaviour: it fleats motionless on its side on the surface
of the water, for reasens still unknown. Schimid & Ran-
dall {1997} noted this behaviour pattern serves the fish

to camouflage against its predators and while placing it
self in a good position to surreptitiously drawing closer
to its prey. This probably explains why captures of this
fish are rarely mentioned.

ALGERIA

MOROCCO

Fig. 1: Map of the Maghrebine shore showing the Alge-
rian capture sites of Lobotes surinamensis (arrow
pointing at the black star: first record; arrow pointing
at the black square: second record).

Sl 1: Zemljevid magrebske obale z oznakami lokacij v
alzirskih vodah, kjer je bila ujeta vista Lobotes surina-
mensis (Crna zvezdica: prvi zapis; &ni kvadratek: drugi
zapis). ’

Tab. 1: Morphometric measurements (in mm) and
meristic counts of the specimen of Lobotes surinamen-
sfs.

Tab. 1: Morfometriéni (v mm) in meristiéni podatki o
primerku vrste Lobotes surinamensis.

Total length 450
Fork length 370
Space helween Hp of snout to caudal fin origin | 361
Head length G0
Interorbital space 24
Space between tip of snout to pectoral fin 66
ofigin

Space between tip of snout to dorsal fin origin 73
Space between {ip of snout to pelvic fin origin 64
Space betweer tip of snout to anal fin origin 280
Space between snout and vent 3106
Dorsal finy length 300
Pectoral fin length 70
Pelvic fin length 95
Anal fin length 90
Caudal fin fength 45
Caudal fin width 43
Eviscerated mass in grammes 4500
Pelvic fin rays 1+5
Dorsal fin rays Xl + 16
Anal fin rays f+ 15
Pectoral fin rays 12
Caudal fin rays 18
Crenoid scales on tail 10
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Fischer et al. 11981) reported the species along the
eastern tropical Atlantic shore from the Strait of Gibraltar
to the Gulf of Guinea. However, they noled that the
species was caplured only occasionally and that it
seerned not to he very abundant in the area in spite of
its commercial value, as its flesh is appreciated by local
consumers. The species was reported off Guinea-Bissau
{Sanchis, 1991), but not off Senegal (Cadenat, 1951;
Séret & Opic, 1990; N'Dao, 1997, Diatta et al., 2002).
The information recently provided by fishermen, how-
ever, suggests its possible occurrence off the Cape Verde
Peninsula. Mareover, (. surinamensis has not been re-
ported from waters off Mauritania (Maigret & Ly, 1984)

Consequently, a progressive Mediterranean invasion
by this species from the eastern Atdantic, as was the case
with other fish species (Massuti & Stefanescu, 1993;
Pizzicori et al, 2000; Quignard & Tornastni, 2000;
Hemida et al, 2002), remains speculative,

In the Mediterranean, Tortonese (1975) noted that
the Tripletait was occasionally captured off Sicily {(Do-
derletn, 1875) and Calabria (Bini, 1968). He added that
the species was also recorded off Rhodes, Greece, Tur-
key and tebanon.

Roux {1986} reported the occurrence of L. surina-
mensis “in the Mediterranean and off Madeira and the
Azores" and “"elsewhere in all warm seas”, but did not
refer Lo any abundance of the species in these areas.
Golani {1996, 1997) reported the species from the wa-
ters off Israel, and Bradat (20G0} from Tunisian waters.

It is possible that the recent finding of L. surinamen-
sis in this area of the southern Mediterranean is due to
an increase in the population and possible climatic
changes, which led to other changes i intra-
Mediterranean fish species distribution Francour et al.,
1994; Quignard & Tomasini, 2000).

Moreover, Quignard & Tomasini (2000) noted: "The
discovery of a large number of other species outside
their usual area of distribution may be due to an in-
crease of traditional prospection, or to the use of newer
techniques...., which allow the exploration of otherwise
inaccessible habitat”, in agreement with Golani {1996)
and Golani & Sonin (1996). This is probably the case of
L. surinamensis from the Algerian coast, where the in-
formation giver: by fishermen showed that Tripletails are
not uncommon in local waters. Captures of specimens
are apparently observed throughout the year, A sustain-
able Tripletail population could be established off the
Algertan coast, but identification is needed in order to
confirm this opinion.
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POVZETEK

Avtorji danka nas seznanjajo z novim podatki o pojavijanju viste Lobotes surinamensis (Bloch, 1790) iz
obreznif alZirskih voda (jufno Sredozemlje). V &lanku opisujejo to sicer redko ribjo vrsto in razpravifajo tako ©
njenem pojavijanju kot razsirjenosti v Sredozemskem maorju.

Kljutne besede: teleost, Lobotidae, Lobotes surinamensis, razdirjenost, AlZirija, Sredozemlije
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NEW ADDITIONAL RECORDS OF IMPERIAL BLACKFISH, SCHEDOPHILUS
OVALIS (CUVIER, 1833), WHITE TREVALLY, PSEUDOCARANX DENTEX
(BLOCH & SCHNEIDER, 1801), AND ATLANTIC POMFRET, BRAMA BRAMA
(BONNATERRE, 1788}, IN THE EASTERN ADRIATIC
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ABSTRACT

The imperial biackfish, Schedophilus ovalis, white trevally, Pseudocaranx dentex, and Atlantic pomfret, Brama
brama, specimens were caught in the eastern Adriatic. The main morphometric and meristic data are given. in spite
of a nurnber of scientific records regarding these species, we could still treat the itmperial blackfish and white trevally
as very rare species, and the Atlantic pomiret as a rare species in the Lastern Adriatic.

Key words: imperial blackfish, white trevally, Atlantic pomfret, additional records, Eastern Adriatic

NUOVE TESTIMONIANZE AGGIUNTIVE DI CONTROFOLO VIOLA, SCHEDOPHILUS

OVALIS (CUVIER, 1833), CARANGO DENTICE, PSEUDOCARANX DENTEX {BLOCH &

SCHNEIDER, 1801) E PESCE CASTAGNA, BRAMA BRAMA (BONNATERRE, 1788), IN
ADRIATICO ORIENTALE

SINTES!
Esemplari di controfolo viola, Schedophilus ovalis, carango dentice, Pseudocaranx dentex, e pesce castagna,
Brama brama, sono stati catiurati in Adriatico orientale. {‘articolo riporta § pit importanti dati moriometrici e meri-
stici. Conformemente a un numero di dati scientifici gli actori continuano a considerare controfolo viola e carango

dentice specie molto rare, mentre if pesce castagna risufta essere una specie rara nefl’Adriatico orientale.
' L

Parole chiave: controfole viola, carango dentice, pesce castagna, testimonianze aggiuntive, Adriatico orientale
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INTRODUCTION

The imperial blackfish, Schedophilus ovalis {Cuvier,
1833), is a marine and benthopelagic species living in
the Eastern Atlantic from Spain and throughout most of
the Mediterranean southward, while in the Western
Central Atlantic some small specimens have been re-
corced off Bermuda (Haedrich, 1986a; jardas, 1996). it
could also be found in Australia {Maedrich, 1990}, This
spectes is rare in the Adriatic Sea {Jardas, 1985, 1996},

The white trevally, Pseudocaranx dentex {Bloch &
Schneider, 1801), is a reef-associated, marine and
brackish species living at depths ranging from 80 to 200
m (Smith-Vaniz, 1986; fjardas, 1996). it lves in the
Western Attanlic (from Bermuda, North Carolina and
south to southern Brazil), in the Eastern Atlantic (Azores,
Madeira, Canaries, Cape Verde, Ascension and Saint
Helena island), in the Mediterranean, in the Indo-Pacific
(South Africa, Japan, Hawali, Australia, Lorel Howe and
Norfolk Istands), in New Zealand, and in New Caledo-
nia {Smith-Vaniz, 1986; Jardas, 1%996). This species is
very rare in the Adriatic Sea (Jardas, 1985, 1936).

The Atlantic pomfret, Brama brama (Bonnaterre,
1788}, is a bathy- and epipelagic species occurring at
depths ranging from 0 to 1,000 m. This oceanic and
highly migratory species lives in the South Pacific, In-
dian QOcean, Western Atlantic {from Nova Scotia, Can-
ada and Bermuda to Belize and the Antilles), and in the
Eastern Atlantic {from central Norway southward to Al-
goa Bay and South Africa) (Haedrich, 1986b; Jardas,
1996). It could also be find in Australia (May and Max-
well, 1986), New Zealand (Paulin et al, 1989) and
Chile {Frimedt, 1995). This species is fairly tare in the
Adriatic Sea {Jardas, 1985, 1996).

The data on biology and ecology of the above men-
tioned species in the Adriatic are very scarce. The aim
of this paper is to provide first data on the morphometric
and meristic characteristics of these species for the Adri-
atic Sea, some preliminary data on food items and data
on their additional occurrence in the Eastern Adriatic,

MATERIAL AND METHODS

A specimen of the imperial blackfish (Fig. 1) was
caught on 28 July 2002 with "brankarela” (ripping hook
mounted together on the iron or wooden stick) in the
open waters of Southern Adriatic, 35 Nm 5E from Du-
brovaik (Southern Adriatic), at abowt 1,000 m depth (Fig.
4: Jocation A). A specimen of the Atlantic pomfret (Fig.
2) was caught on 30 August 2002 with bottorn trawl in
the Pomo Fit, at about 150 m depth {Fig. 4: location C).
A specimen of the white trevally (Fig. 3} was caught on
30 October 2001 with trarame] bottom set in Gvozde-
nac Cove (Vis island) at 20 m depth (Fig. 4; location B).

The specimens were identified according 10 Jardas
{(1996). They are deposited (in jars with formaldehyde)

)

<

in the Ichthvological Collection of the Institute of
Oceanography and Fisheries in Split, Croatia.

The specimens were preserved in 4% buffered for-
maldehyde, subsequently measured to the nearest 0.1

mm, and weighed to the nearest 0.1 g. Meristic charac-

teristics considered were dorsal, anal, pectoral, ventral,
caudal fins, and number of scales in the longitudinal
line. inmediately after capture, fish were dissected and

Fig. 1: Schedophilus ovalis caught in the Southern
Adriatic. (Photo: V. Onofri)

Sl 1: Schedophilus ovalis, ujet v junem jadranskem
mortju. (Foto: V. Onefri)

Fig. 2: Brama hrama caught in Pomao Pit. (Phato: A.
Pallaoro)
$i, 2: Brama brama, ujeta v kotanji Pomo. (Foto: A.
Pallaoro)

Fig. 3: Pseudocarans dentex caught near lIsland Vis.
(Photo: A. Pallaoro)

Sl 3: Pseudocaranx dentex, ujet v bliZini Visa. (Foto: A,
Pallaoro)
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the gut removed and preserved in 4% formalin solution
to prevent food digestion. In the {aboratory, identifica-
tion of prey was carried out {0 the species level when-
ever possible,

RESULTS AND DISCUSSION

In Table 1, the main morphometric and meristic data
of the three mentioned species are presented.

The specimen of the imperial blackfish was caught
in the open waters of Southern Adriatic, at about 1,000
m depth {T=25 °C). This species prefers deep water at
the edge of continental shelves and around oceanic is-
lands; larger specimens dwell neat the bottom (Jardas,
1996). According 1o literature, this record is the fourth
sa far of this species in the Adriatic Sea. In the Adriatic,
S. ovalis was recorded for the first ime by Kolombatovié
(1902) who named it Centrophilus corcyrensis, as it was

caught in the vicinity of Korcula istand {Southern Adri-
atich, The second specimen {without measures) of this
species was captured together with S, medusophagus in
the Peljesac Channel {Southern Adriatic) in 1982 {at a
depth of 2 i, T=25 °C} where Pelagia noctiluca were
alse present {Onofri, 1986}, On 26 june 1979, a single
specimen {third record} of the imperial btackfish was
caught with deep bottom trawl in the open waters of
Southern Adriatic, about 20 Nm SE from Dubrovnik at a
depth of about 1,000 r. Totl length of the caught
specimen was TL = 25.2 an {no data on its weight and
sex} (D, Vili¢ic, pers. comm.). We assume that these pe-
rioclical occurrences could be explained by the Adriatic
ingressions, WAQI (North Atlantic Osciltation tndex) and
warming of Adriatic waters {Dulcic¢ ef al,, 1999). Obser-
vations on the Adriatic ichthyofauna (period 1973-1993)
showed changes in the guantitative and qualitative
cormposition of the fish fauna. The number of thermo-

Tab. 1: Morphometric (in mm) and meristic daia of the imperial blackfish, white trevally and Atlantic pomfret in

the Fastern Adriatic.

Tab. 1: MorfometriCni (v mim) in meristicni podatki o vrstah Scliedophilus ovalis, Pseudocaranx dentex in Brama

brama, ujetih v vzhodnem fadranskem morju.

Species Schedophilus ovalis Pseudocaranx dentex Brama brama
Weight {g) 820.8 142.3 H44.2
Morphometric characters (mm)

Total length {TL) 387.5 226.7 406.2
Standlard length (S1.) 311.8 193.4 308.6
Head length (C) 83.8 593.4 79.2
Predorsal length (LPD) 69.3 68.5 95.8
First dorsal fin length {LD1) 191.2 24.2 153.4
Second dorsal fin length (LD2) - 72.1 -
Prearal length {LPA) 168.4 113.8 145.3
Anal fin length (LA} 80.8 53.9 105.7
Prepectoral length {LPP) 77.7 57.3 54.1
Pectoral fin length (LP) 72.1 56.5 110.3
Preventral length {(LPV) 4.1 55.9 102.7
Ventral fin length (LV) 55.2 26.9 29.4
Caudai fin length (LC) 98,7 48.2 136.2
Eye diameter {1 18.6 13.3 19.2
Interorbital fength (10) 37.2 15.6 25.2
Preorbital length (PO} 14.0 24,7 19.9
Postarbital length (OLO) 51.2 21.9 40.1
Maximal body height (H,...) 128.3 71.4 130.9
Mintmal body height (H,..) 32.8 5.6 20.2
First dorsal fin (D1) Vi /30 Vil e/ 33
Second dorsal fin (2} - 1/25 -
Anal fin (A) /22 Hat/2] li/28
Pectoral fin (P) 21 1/20 20
Ventral fins (V) {/5 /5 i/5
Caudal fin (C) 4+16+ 4 9+ 83+9 5+ 17+5
Linea lateralis (L[} 95 28 83
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philic species has increased; several species, scarce or
rare until now, are more sbundant, while others are new
records {DuUlCic et al., 1999, The authors (ibid.) believe
that the occurrence of the imperial blackfish and Cor-
nish blackfish S. medusophagus in the Adriatic waters is
the resull of water warming. The nosthward extension of
S. ovalis to the Bay of Biscay (Quero et al., 2000) and
recent occurrences of young 5. ovalis along the French
Mediterranean coasts {(Francour & Javel, 2003) could
support this hypothesis, Francour & Javel (2003) assume
that the observations of small w mediwmn sized 5. ovalis
they made in 2000-2001 in the Alpes-maritimes de-
pastment (Cannes, Antibes, Beaulieu/Mer) could be also
explained by the present waler warming {Francour et al,,
1994), According to Orsi-Relini et al. (1990, the size of
the imperial blackfish specimen of about 45 cm TL cor-
responds to the first year of its life, and taking this into
consideration, the caught specimen from our study is a
juvenile (0+). The results of Deudero et afl. (1999 con-
firm the rare observations of the imperial blackfish made
by Relini et af. {1994) in the Ligurian Sea. Moreover,
only 3 catches of this species have been reported from
the Balearic Sea (Massuti & Stefanescu, 1994).

Several different groups of organisms were found in
the stomach of the specimen: Narcomedusae (7 speci-
mens of Solmissus albescens), Decapoda (12 pieces of
legs and remains of carapax), Chaetognatha (1 specimen
of Sagitta sp.), Tunicata (Appendicularia, 3 specimens of
Oikopleura longicauda, some parts of Pyrosoma com-
eunity), and fish scales (n=5). Maul (1964) found sev-
eral indigested Pyrosoma sp. in the stomachs of the
black imperial fish. Orsi-Relini et al. (1990) also found a
lot of Pyrosema sp., as welf as 8 specimens of pteropod
Cymbulia peroni (in one stomach) and euphausiidae
shrimp Meganychtiphanes norvegica (in one stormachh
Relini et al. (1994) discovered undigested pyrosomes
and few fragments of jelly plankton in the stomachs of
young black imperial fish.

The meristic and morphometric data on the imperial
blackfish presented in Table 1 are the first for this spe-
cies fram the Adriatic Sea and are in agreement with the
data presented for the specimen from the Corvo lsland
(Azores) (www.fishbase.org) and with partially presented
data by Haedrich (1986a}.

The specimen of white trevally caught during this
study is the fousth of this species in the Eastern Adriatic.
P. dentex was recorded for the first time in the Eastern
Adriatic near Duba area (Peljedac Peninsuial. This
specimen was {TL=34.4 cm} caught on 11 July 1986 at 6
m depth with a net called *prostica® {(Pallaoro & jardas,
1996). Second specimen was caught with fong line near
Lastovo Island in 1986 (Miliic, 1994). Third specimen
was captured in November 2001 near Vis Island (TL=
35.8 cm} with trammel bottom set (Mati¢, pers, comm. /.

The meristic and morphometric data for the white
trevally presented in Table T are the fiest for this species

I B F B )

from the Adriatic Sea and are in agreement with the data
presented for the specimen from Branco lslet {Cape
Verde Islands) {(www fishbasc.orgl and the data pre-
sented by Smith-Vaniz (19806).

We found digested fish larvae and postlarvae and
specimens of Mysidacea in the caught specimen’s stom-
ach {we were unable to determine any species, since the
material was completely digested}. This species feeds on
plankton by ram-filtering and suction on bottom inver-
tebrates {Smith-Vaniz, 1986). Russell (1983) reported
that this species (Goat Island, northeastern coast of New
Zealand) feeds on euphausiids (larvae), amphipods (ju-
veniles and adulis), copepods {juvenile and adults) and
gastropods (uvenile and adults). Its diet is also com-
posed of soenid, cuttlefish, finfish, crabs, shrimps, sea
stars, sea urchins and bivalves twww fishbase.org).

Records of the Atlantic pomfret in the Adriatic are
not as scarce as of the previous two species. It should be
pointed that all records of this species were made in
relatively shallow waters, in spite of the fact that this
hathy- and epipelagic species could be found at depths
of 1,000 m. It is highly migratory and occasionally
comes close to shore. It is a seasonal migrant occurring
i small schools and its movements are apparently tem-
perature-refated (Jardas, 1996). Three records for the
Eastern Adriatic were reported in local newspapers (in
1980, 1981 and 1982 near the town of Rijeka), while
one record was made by Pallaoro & Jardas {1996) in the
Katela Bay-Split area on 7 February 1984 (TL=45.7 cm).
One specimen is deposited in the Ichthyologicat Col-
lection of the Natural History Museum in Rijeka {Croa-
tia) without any data (Kova&ic, 1998). Two larval stages

FeE

-

fig. 4: Map with the Jocations of records (A — Schedo-
philus ovalis, B ~ Pseudocaranx dentex, € ~ Brama
brama).

Si 4: Zemljevid z lokacijami zabeleZenihi vrst (A -
Schedophilus ovalis, B — Pscudocaranx demtex, C -
Brama brara).
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were recorded for the first time i the River Nerelva Es-
tuary at a depth of 22 m (TL=4.36 mm and TL=5.00
mm) (Dulcic, 1999).

The meristic and morphometric data for the Atlantic
pomfret presented in Table 1 are the first for this species
from the Eastern Adriatic and are i agreement with the
data presented by Haedrich {1986h), while they slightly
differ from those regarding the specimen from Boavista
island {Cape Verde Islands) {(www.fishbase.org).

we found only two specimens of Argentina sphy-
raena fish in the stomach of the caught Atlantic porofret
from Pommo PFit. Haedrich (1986b) described the Attantic
pomfret as an o'}portunistic feeder on small fishes,
cephalopods, amphipods and euphausiids.

According to Morovic (1973), the rarity of certain
fish species could be evaluated from the records in sci-
entific lfiterature. Same author have pointed that if the
species is recorded less than five times, it should be

. 149-154

reated as a very rare species. Acc ording ta this sugges-
tion we could treat the imperial blackfish and white ve-
vally (4 records in scientific literature yntil now) as. very
rare species in the Eastern Adriatic, and the Atlantic
pomfret as a rare species. We must also be careful with
ols (gears) for providing target species if wishing to
evaluate their rarity, as it is hard to sample the imperial
plackfish {(during different fife phasesi using conven-
tional methods. FADs (Fishing Attractive Devices) pro-
vide a useful tool for studying the mentioned species
{Deudero et al., 1999), so it could be proposed for next
studies on fish assemblages in the Adriatic,

The status of investigated species needs to be evalu-
ated on a continuous basis, as it is becoming increas-
ingly apparent that uncornmon species, and parficularly
thase on the edge of their distribution, can be essential
indicators of environmental change (Swabby & Potts,
1990).

NOVI PODATKI O VRSTAH SCHEDOPHILUS OVALIS (CUVIER, 1833), PSEUDOCARANX
DENTEX (BLOCH & SCHNEIDER, 1801) IN BRAMA BRAMA (BONNATERRE, 1788),
UJETIH V VZHODNEM JADRANSKEM MORJU
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fndtitut za aceanografijo in ribistvo, HR-2100Q Split, P.Q.BOX 500
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POVZETEK

V vzhodnem Jadranu so bile v zadnjih dveh fetil ujete viste Schedophilus ovalis, Pseudocaranx dentex it Brama
brama, v tem morju sicer neobicajne ribe. V ¢lanku so podani morfometriéni in meristicni podatki vseh treh vrst.
Khjub dejstvu, da o njil obstaja vrsta znanstvenih zapisov, smemo reci, da sta Schedophilus ovalis i Pseudocaranx
dentex zelo redki, Brama brama pa redka vrsta v vzhodnem fadranu.

Klju¢ne besede: Schedophilus ovalis, Pseudocaranx dentex, Brama brama, novi podatki, vzhodni Jadran
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ABSTRACT

Captures of the bluntnose sixgill shark Hexanchus griseus, based on a fiterature review and on original data col-
lected from different areas, especially off the coasts of France, Spain, ltaly, Malta and Tunisia, offered an opportunity
to enfarge and improve upon current knowledge about some aspects of its distribution in the Mediterranean Sea. At
present time, the refative abundance of H. griseus in this sea and pacticularly along the Algerian coast could be pro
parte explained by migrations fron: the eastern Atlantic through the Strait of Gibealtar into the Mediterranean Sea.
Furthermore, it appears that H. griseus probably lives and reproduces off the Maghrebine shore.

Key words: Chondrichthyes, Hexanchidae, Hexanchus griseus, distribution, Mediterranean Sea

SEGNALAZION! DI SQUALO CAPOPIATTO, HEXANCHUS GRISEUS (BONNATERRE,
1788} (CHONDRICHTHYES: HEXANCHIDAE} IN MEDITERRANEQ: REVISIONE STORICA

SINTES!

Catture di squalo capopiatto Hexanchus griseus, basate su dati di letteratura e dati originali provenienti da di-
verse aree, specialmente da acque af largo di Francia, Spagna, ltalia, Malta e Tunisia, offrono ['opportunita per allar-
gare e migliorare Vattuale conoscenza i alcuni aspetti deila distribuzione di tale specie in Mediterraneo. Allo stato
ativale, 'abbondanza relativa di H. griseus in questo mare e specialmente fungo le coste algerine put essere pro
parte spiegata grazie afle migrazioni dall’Atlantico orientale al Mediterraneo attraverso lo stretto di Gibilterra. Pare
inoltre che H. griseus viva e si riproduca al laigo della costa magrebina.

Parole chiave: Hexanchus griseus, revisione storica, distribuzione, Mediterraneo
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INTRODUCTION

The bluntnose six-gilt shark, Hexanchus griseus, is
widely distributed in temperate and tropical waters and
occurs in both eastern and western Atlantic, Pacific and
Indian Oceans and in the Medilerranean Sea {Com-
pagno, 1984). In this sea, the species is reported in ich-
thyological treatises (Cadenat & Blache, 1981; Boese-
man, 1984; Fischer et al., 1987; Moreno, 1995; Notar-
bartolo di Sciara & Bianchi, 1998} or papers (Capapé,
1989; Quignard & Tomasini, 20000, 1t is also reported
from restricted areas in the western Mediterranean ba-
sin, off Spain (Lozano Rey, 1928; Barrull & Mate, 1996a,
b, 2002; Barrull et af, 1999}, France (Moreau, 1881;
Capapé et al, 2000), ialy {(Arcidiacono, 1931; Tor
tonese, 1956; Bini, 1967; De Maddalena, 2001), Croatia
{§oljan, 1975), Greece {(Economidis, 1973; Economidis
& Bauchot, 1976), as well as the eastern basin, off lsrael
{Ben-Tuwia, 1971; Golani, 1996, 1997) and lebanon
(Mouneirnne, 1977}

Off the Maghrebine shore, H. griseus was considered
to be a rare species off both the Algerian (Dieuzeide et
al, 1953} and Tunisian coasts (Capapé, 1989; Braclay,
2000} However, the research conducted at fishing sites
located along the Algertan coast offered the opportunity
to report herein abundant captures of H. griseus.

Mediterranean distribution of the bluntnose six-gitl
shark is dealt in this paper, based on a literature review
and original dala collected from different areas, espe-
cially off the coasts of France, Spain, ftaly, Malta, Alge-
ria and Turnisia,

MATELRIAL AND METHODS

Both literature and original records collecied from
different areas of the Mediterranean Sea are given (Tab.
1} and, whenever possible, sex, total fength in millime-
tre following Compagno (1984), total weight in kg,
method of capture, capture date, fishing site and/or atea,
the country and the reference with namels) of authorls)
in case of previous data.

With special regard 1o the Algerian coast (Yah. 1: re-
cords No. 113 and 114), investigations were conducted
from 1996 to 2000. All the observed specimens were
caught by longline at a depth between 30 and 700 m
(Figs. 1, 2. Unfortunately, the fishermen eviscerated
thern when fanded on the boat deck. The specimens
were sexed.

The relationship total weight vs. total length was
studied for both males and females concerning the
specimens of other Mediterranean areas. The Bnear re-
gression was expressed in decimal logarithmic co-
ordinates. Correlations were assessed by least-squares
regression.

RESULTS

Off the Mediterranean coasts, to our knowledge, 114
records of H. griseus have been reported to date (Tab,
1). One hundred and one records were made in the
western basin and 13 in the eastern one. Eleven coun-
tries were concerned by these records: Spain (41}, ftaly
{25), France (18}, Tunisia {11), Turkey (4}, Algeria (2},

G\ 200 .
k35

MOROCCO

Fig. 1: Map of the Maghrebine shore, indicating the places where one or more captures were made off the Alge-
rian (black squares) and Tunisian coasts (black stars). A: Eastern area; B: Central area; C: Western area; BF: Bank
of Esquerquis; GCG: Gulf of Gabes.

Sl. 1: Zemljevid magrebske abale z oznakami, kjer so v bliZini alZirske (¢rni kvadrati) in tunizijske obale (&rne
zvezdice) ujeli enega ali vec miorskih psov Sesteroskrgariev. A: vzhodno obmodje; B: asrednje obmocie; C: za-
hodno obmodje; BE: Banc des Esquerquis; GG: Gabeski zaliv.
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Monaco (2], Malta {2), Greece (2), tsrael (2) and Croatia
{5}, Seventy-seven fishing sites were reported. In all, 202
specimens were sexed, 128 of which wese females and
74 males. The sharks were captured by trawling (33),
longiines {19), anglers (4), giit-nets (5), seining {{).
Maoreover, five specitnens were beaching and six fioat-
ing. Eight captures were made at depths less than 100
m, a single between 3.6 and 5.4 m, eight ranged from
100 to 200 m depth, and 16 from 500 m 1o 2000 m
maximum. The smallest specimen (Tab. 1: No. 6}, a fe-
male 556 mm TL, was caught off Marbella {Lozano Rey,
1228). The largest specimens were two males {Tab, 1:
No. 86 and 87}, hath having 5 m Tt and weighing 600
kg and 500 kg respectively. They were caught off the
Istand of Minorca and off Bosa, Sardinia. Among these
records, the females were globally larger than the males.

Free-swimming specimens recorded off the Mediter-
ranean coasts by Lozano Rey (1928), Capapé el al
{2000) and Barrull & Mate {2000} are included in Table
1 {No. 35 and 58), They exhibited an unhealed scar on
the ventral surface and a residual internaf vitelline vesi-
cle. They suggested that birth occurred between 556
and 603 mm TL in the Mediterranean Sea.

The refationship total weight vs total length for both
males and females from the Mediterranean coast (Fig. 3)
sz log TW = 3,137 log TL -8.0133, r= 0.957; n = 29,

The heaviest specimen was a male, 4000 mm T,
caught off [zmir, Turkey (Tab. 1: No. 57), weighing 1000
kg according to Mater et al. {2000). However, this
weight suggests an overestirnation because specimens of
farger size, 5000 mm FL (Tab. 1: No. 88 and 89), did
not exceed 600 kg,

Fig. 2: Hexanchus griseus male, 1300 mm fotal fength,
captured off central Algerian area and observed at the
Algiers fish market. (Photo: F. Hemida)

St 2: Samec morskega psa Sesteroskegarja Hexanchus
griseus, celotna delzina 1300 mm, ujet v vodah blizu
osrednje alZirskega obmocdia in opaZen na alZirski ribji
trZnici. (Foto: F. Hemida).

fn Junisian walers, the female caught at the level of
Bank of Esquerquis {Tab. 1: No. 38) was 4650 mm TL
and contained 57 ripe oocytes in the ovaries; ihe ferale
caught in the Gulf of Gabes (Tab. 1: No. 63} was 3940
mm TL and contained 100 ripe oocytes.

The two females from Tunisian waters were caught
in April and probably at the time of ovulation, The neo-
nates were captured off Sete, southern France, and off
Catalonia, northern Spain, between November and
April.

DISCUSSION

Records of bluntnose six-gill sharks were more nu-
merous in the western Mediterranean basin than in ity
eastern part. This suggests that in the latter area, the
species was less abundant and/or the waters were less
exploited andfor information reported to a lesser extent.

Formnerly, the species had been abundant in the
northern Mediterranean, especially along the French
coast, where a decline of these populations has actually
been observed off Sete (Capapé et al., 2000} and off the
marine area of Nice. Information provided by fishermen
showed that the species was rarely caught in the fatter
area in recent times, and specific six-gill shark fishing was
cancelled, However, the species continued to be regu-
larly and commenly caught off the coast of Croatia (Jar-
das, pers. comm.), off {taly (Barrull & Mate, 2000; Tab. 1)
and off Spain (Barrull & Mate, 1996, 2000; Tab. 1)

By contrast, the biuntnose sixgill shark had been
considered a rare species off the Algerian coast {Dieu-
zeide et al, 1953), but this opinion has not been cor-
roborated to date. At present, the relative abundance of
the species in Algerian waters is probably due to the de-
veloprment of fishery activities in the area and the re-
search conducted since 1996 on Algerian elasmobranch
species (Hemida, 1998; Hemida & Labidi, 200t
Hemida & Capapé, 2002). This phencomenon could not
be conjunctural and foruitous. Captures were signifi-
cantly more abundaint in both western and eastern areas
than in the central area (Fig. 1). Furthermore, M. griseus
is commonly caught off Annaba, city focated 100 km
from the Tunisian border, accarding to information pro-
vided by fishermen. The captures extended in the Tuni-
sian adjacent waters suggest that off the Maghrebin
shore, a consequent H. griseus popufation could live
and reproduce.

Fi. griseus lived in deep sea waters generally from 50
to 2000 m and approached the coast; some captures
were made at lower depths between 50 and 100 m (Tab.
1.

Along the Maghrebine shore, H. griseus specimens
were caught on sandy, muddy, but also detritic and
rocky bottoms. This explained why the species were
commonty caught by wawlers and longlines in botiv Al-
gerian and Tunisian waters.
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Fig. 3: Relationships total weight (TW) vs. total length
(TL) expressed in logarithmic co-ordinates for both fe-
males and males from Mediterranean areas.

Si. 3: Razmetje med celotno teZo (TW) in celotno
dolZine (TL), izraZeno v logaritmicnih koordinatah tako
za samice kot za samce morskih psov Sesteroskrgarjev
iz sredozemskih voda.

The H. griseus specimens reported in Table 1 were
particularly from france, Spain, Croatia, Maly, Algeria
and Tunisia. However, misidentifications with its closely
related species, the bigeyed sixgill shark H. nakarnurai,
cannot be excluded even though they remain question-
able. Compagno (1984) wrote that #. nakamurai is
"widely but spottily distributed in warm temperate and
tropical seas” and reported the species "off Gibraltar®.
The presumable occurrence of H nakamurai in the
Mediterranean Sea was hased on a stuffed specimen de-
posited in the Museum of Natural History of Florence
(italy) and referenced 6028. 1t was a male measuring
980 mun TL (Tostonese, 1985: Vanni, 1992), Barrull &
Mate {2002} gave a photograph of the specimen (H, vi-
tulus; p. 262) and wrole that it was previously acouired
by the Museum of Natural History of Florence from a
high scheol, "Istituto Superiore Femminile", located in
Horence, Barrull & Mate {2002) stated that the Mediter-
ranean origin of this specimen remained doubtful. How-
ever, Barrull & Mate (2002 reported that a . nakamu-
rai was caught by longline off the Greek coast in 2001,
It was a male measuring 1000 mn and weighed ap-
proximately 3 kg, At present thme, this single record
does not allow to state that a H. nakamurai population
permanently lives and reproduces in the Mediterranean
Sea. It could be considered only an occasional visitor to
the Mediterranean Sea, as was the case of other elasmo-

branch species (Pastore & Torlonese, 1966; Hepuda e
al., 20025

in the Bay of Biscaye, Vaillant (1901) reported that
Ti ranged from G80 to 736 mm for near term embryos in
a gravid female, Desbrosses (1938} recorded a free
swimming specimen and two near term embryos having
720 mm and 670 mm TL respectively, Off California,
Ebert {1986} wrote that near-term embryos TL ranged
from 680 t0 736 mim. Size at birth showed a large range,
whatever the area. However, Bigelow & Schroeder
{1948} reported free swinuning specimens from 429 to
720 mm TL, but they probably collected both F. griseus
and M. nakamural, since the iflustration they supplied
concerned a bigeyed sixgilt shark. Moreover, size at
birth ocewrred at about 430 mm T in H. nakamurai ac-
cording to Compagno (1984).

A Tliterature review shows that H. griseus could re-
produce once per year {Risso, 1810; Canestrini, 1861 in
Tortonese, 19561} or twice per year (Minni, 1912). The
two females from Tunisian waters were caught in April
and were probably in the time of ovulation. The neo-
nates were captured off Sete (southern France) and off
Catalonia (northern Spain} between November and
April. According to Desbrosses (1938), females expelled
foeluses between Octaber and May.

The records reported from the Algerian coast and the
Mediterranean records summarized in Table 1 reveal a
non negligible density population of H. griseus. A de-
crease of stocks seems mast probably due to fishing
pressures. The species was not recorded in the Red Sea
{Gohar & Mazhar, 1964; Compagne, 1984; Golani,
1997), hut was reported from the eastern Atlantic, both
north and south from the Strait of Gibraltar. Moreaver, it
is considered to he relatively common in the eastern
tropical Atlantic (Fischer et al., 1981). H. griseus, which
migrated from Atlantic areas and entered the Mediterra-
rean Sea through the Strait of Gibraltar, could be a hy-
pothesis to partially explain the present abundance of H,
griseus off the Algerian coast and in other Mediterra-
nean areas as it was probably the case of other shark
species recorded in the same area {(Memida et al., 2002),
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Tab. 1: Historical records of Hexanchus griseus in the Mediterranean sea (M - male, F - female).
Tab. 7: Zgodovinski podatki o pojavijanju morskega psa Sesteroskrgarja Hexanchus griseus v Sredozemskem morju
{M - samiec, F - samica).

Weight| Depth | Capture
No. | N §Sex | Tt (mm) | (kg) (mj method Fishing site Country { Fishing date Reference
1 i F ? ? ? ? Rimini- Ravennal  laly 15/03/1876 | Vanni {1992}
2 1 F ? ! ? Longline Naples fraly 16/02/1886 | Carruccio (1896)
3 1 F ? 4 ? ? Nice France § 02/01/1903 Vanni (1992}
4 1 F ? ? { 7 istand of Elba ftaly 08/02/1911 Vanni {1992)
5 1 { 297G ? 1000 1 Longline Monaco Monace | 02/01/1912 | Roule (1912)
6 1 F 556 ? 4 { Marbetia Spain  { before 1916 Lozano Rey
(1928)
7 t F 4000 ? ? ? Garraf Spain | 03/12/%932 | Sagarra {1932)
8 1 ? £3500 ? ? ¢ Gulf of Kvamer | Croatia 1935 Barrull & Mate
(2000}
9 3 ? ? ? ? Gill-net | Guif of Aigues- | France | 1941/1948 | Granter (1964}
Martes
10 1 1 F 650 ¢ ¢ ¢ Nice france | spring1889 Bigelow &
Schroeder (1948)
11 | 19 F <1200 2 ? Trawling Sete France | 1950-1955 Euzet (1960)
12 115 & M <1600 7 ? Trawling Sete France 1950-1955 Fuzet (1960)
13 | 1 M 2430 86 200 Longline Southern Croatia | before 1955 [Kirinci¢ & Lepetic
Adriatic {1935)
14 | 1 M ? 135 500 Longline Southern Croatia | hefore 1955 [Kirin¢i¢ & Lepeti¢
Adriatic {1955)
151 1 M ! 150 600 Longline Southemn Croatia | before 1955 [Kirin¢i¢ & Lepeti¢
Adriatic (1955)
16 § 1 F 3800 290 700 Longline Southern Croatia | hefore 1955 {Kiringic & Lepetic
Adriatic {1955)
17 ¢ 1 F 2820 135 ? ? Nice France | before 1956 | Tortonese (1956)
18 1 F 1140 8.6 30 Trawling Agde France | 04/04/1961 | Quignard et af.
(1962)
9 1 ? ? ? ? ? Caprera ftaly 1960 Giudici & Fino
{Sardinia) {1989)
200 1 WY 2550 ? 500 | Trawling { Port-Vendres France | 02/04/1965 | Laubier et al.
{1966)
21 | 1 M 4150 ? 58 Trawling | Palavas-les-Flots | France | 01/04/1966 | Laubier et al.
{1966}
22 11 M +2800 ! ? ? Canet de Mar Spain | sixties end Mas (1987)
23 | >3 1 2 <2110 ! 7 ? Coast of Israel [srael 1971 Ben-Tuvia (1971}
24 | >3 ? 3300 ? 750 ? Coast of Israel Israel 1971 Gilat & Gelman
{1984)
25 ? ? ? ? 80-130 ! Gulf of Gabes | Tunisia 14971 Ktari-Chakroun &
Azouz (1971}
26 | 3 ? ? ! |450-7001 Trawling Blanes Spain | 1972-1974 [Matallanas (1979)
27 | 1 ? 1170 ? 7 ? Guli of Greece | 22/04/1974 | Lconomidis &
Thermatkos Bauchot {1976)
28 | 1 F 3000 ? ? ? La Seyne-sur-Mer] France 08/1976 Capapé (1977)
29 | 1 M 2650 2 ? ! l.a Seyne-sur-Mer| France 08/1976 Capapé (1977)
30§ 1 F >3000 ? 60 Gill-net } Gulf of Gabes | Tunisia | 05/04/1977 | Unpubl. data
3t § 1 M 1090 ? 60 Gill-net_| Gulf of Gabes | Tunisia 06/1978 Unpubl. data
32 1 1 ? ? H S0 2 Dersta-lsland of | Spain | before 1981 | Matallanas et al.
Eivissa {1981)
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33§ 1 ? ? ? 418 ? Island of Spain | before 1981 [ Matallanas et al.
Mallorca {1981)
34 H ¢ 3050 177 ? Longline | Cape of Begur Spain 1977-1980 | Barnull & Mate
{2000}
3511 F 560 ? 365 Trawting Barcelona Spain | 15/11/1982 | Bamrull & Male
{2000)
36 | 1 f 970 H <50 | Trawling Sitges Spain | 01/07/1983 | Barrull & Mate
{2000)
37 ? ? ? ? 100-700 ? Vilanova i la Spain | before 1984 | Del Cerro & Por-
Geltris — Sitges tas (1984)
3| 1 F 4650 ? >400 | Trawling Bank of Tunisia 03/1956 Lhipubl. data
Esquerquis
39 | 1 ! 4150 ? ? Trawling Fuengirola Spain | spring 1986 | Pinto (1994)
40 (25y7) ¢ ? =200 1 <1200 | Longline Nice France susner Delastre &
Maigret (1986}
41 | 3 ? <5000 ? <1500 | Longline Off Corsica France 1986 Miniconi (1987)
42 | 1 M 32000 ? ? Gill-net | Guif of Gabes | Tunisia | 08/66/1987 [ Unpubi. data
43 | 1 M 3300 ? ? Trawling | Gulf of Tunis | Tunisia | 19/08/1987 | Unpubl. data
44 1 1 % 2800 ? 660 | longline | Off Tabarka Tunisia | 20/07/1988 | Unpubl. data
45 | 1 F 625 0.86 50 Trawling Sete France 01/1989 Capapé et al.
{2000}
46 | 1 H +1700 ? ? ? Balearic isles Spain 1990 Batul & Mate
{2000}
47 ¢ 1 F 4100 ? ? ? Malta Malta 02/19%0 Barrult & Mate
{2000}
48 {1 F 4100 ? ? { La Valette Malta 04/1990 Barrult & Mate
{2000}
49 1 F 3500 500 ¢ ? Off istanbuf Turkey } 19/12/1990 Maier et al. {2000}
50 1 1 M 4000 ? 4 ! Blanes Spain | 27/12/1990 | Barruli & Mate
{2000}
51 1 M +2500 ? 7 ? istand of Spain 1989-1991 | Barrull & Mate
Mallorea {2000}
52 1 ? 2500 7 ¢ ? Ragusa italy 19/33/1991 Barmsll & Mate
{2000}
53 1 1 F 4000 ? ? | Foating Palamos Spain | 14/09/1991 | Unpubl. data
54 1 [ 3420 200 ? Beaching Livorno Haly 17/02/1992 | Barull & Mate
(2000}
55 1 1 ¥ 2000 ? ¢ Longline Blanes Spain [ 17/07/1992 | Bamull & Mate
{2000)
56 | 1 ? *3500 168 ? ? Cala Ratjada Spain | 13/08/1992 | Barull & Mate
iMallorca) (2000)
57 1 ? +4000 1000 | < 2000 ? fzmir Turkey | 23/01/1993 Mater et al. {2000)
38 | 1 F 603 0.785 5 Trawling Sete france 04/1993 Capapé et al.
(2000}
59 1 M +3500 ! ? Trawling Off Mao Spain 19/06/1993 Unpubl. data
(Menorca)
60 | 1 ? 2150 150 ? Angler Cosenza ftaly 17/08/1993 | Barrull & Mate
(2000)
61 1 ™M 2850 68.5 ? Trawling | SantCarlesde | Spain | 19/04/1994 | Bamull & Mate
fa Rapita (2000}
62 | 1 M 2000 ? 137 Longline 1 Gulf of Gabes | Tunisia | 29/04/1994 {  Unpubl. data
63 | 1 F 3940 ? 137 Longline | Gul of Gabes | Tunisia | 29/04/1994 | Unpubl. data
64 | 1 F 3000 200 ? Floatng Cambrils Spain | 25/05/1994 | Barrull & Mate
(2000)
65 | 1 M 650 ¢ ? ? Lianca Spainn | 20/08/1994 | Barrull & Mate
(2000)
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66 1 M 6ED ¢ ? ? Hanga Spain 17A3/1995 | Barrull & Mate
{2000)
&7 1 F 2900 ? 7 Floating Sant Antani Spain 25/08/1995 | Barrull & Mate
de Calonpe (2000}
68 | 1 £ 2500 ? ? Beaching Tarragona Spain | 24/09/1995 | Barull & Mate
(2000)
S f 1030 2 ? ? Llanga Spain | 15/03/1996 | Barrull & Mate
(2000)
76 1 F 860 ¢ ? ¢ Llanga Spain 22/03/1996 | Barralt & Mate
(2500)
7t | 1 F ? ? ? ? Tropea ftaly | 05/05/1996 | Barrull & Mate
(2900}
72 1 1 M 844 2 ? ? Roses Spain | 29/11/1996 { Barrull & Male
(2000}
73 1 M 2500 4 50 Seining | Sea of Marmara | Turkey | 20/02/1997 | Kabasakal (1998)
74 | 1 M 2800 200 ? Beaching Alberese Haly 21/G7/1997 { Barrull & Mate
{2000}
75 | i ¢ £2000 300 ¢ Longline Amaniea ftaly  jsurnmer 19971 Barrull & Mate
(2000}
76 | 1 F »3000 | >500 ? Trawling { Port de Soller Spain  { 16/07/1998 | Barrull & Mate
{Mallorca) (2000)
77 1 1 4 3500 ¢ ? ? Istand of Spain 08/1998 Barrufl & Mate
formentera {(2000)
78 ¢ 1 F ? ? ¢ Trawling | Sari-Solenzara | France 8/1998 Barrull & Mate
{Carsica} (2000)
79 1 1 F 3600 ? ? Trawling [Porto Empedocte| ltaly 10/08/1998 | Barrull & Mate
{Sicily) {2000)
80 | 1 M 2500 ? ? Trawling [Portopalo (Sicily}|  ltaly 16/06/1998 | Barrull & Mate
{2000)
a1 1 M 2300 ? { Trawling |Portopale (Sicilv}|  ltaly 18/03/1998 | Barrull & Mate
{2000)
8z | 1 ? 3500 300 ? Gili-pet Cala Ratjada Spain | 20/09/1998 | Unpubl. data
{Malforca)
83 | 1 F 1700 ? 3.6-5.4 | Longline Blanes Spain | 13/11/1998 | Barrull & Mate
(20001
84 H M 2500 >170 { <1000 Angler Gulf of Spain Q20271999 Barrull & Mate
Mazarron {2000
85 | ¢ M 3500 500 ? Beaching | Istand of Fivissa | Spain | 12/03/1999 | Barrull & Mate
{2000
86 | 1 ? 4000 ? ? 2 tstand of ltaly 03/06/1999 | Barrull & Mate
Favignana (2000}
87 1 F 3650 ? ? Foating Ravallo ltaly 06/06/1999 | De Maddalena
(1999}
88 | 1 M 5000 600 ? Trawling tstand of Spabn | 15/07/1999 |  Unpubl. data
Menorca
89 | 1 M 5000 500 ¢ Floating | Bosa (Sardinia} faly 01/08/1999 | Unpubl. data
90 | 1 2 4500 500 ? ! Naples katy | 05/08/1999 | Unpubl. dawa
91 i ? 2300 ? ? ? lzmir Turkey | 19/12/1999 Mater ef al. (2000)
92 | 1 ? +1500 ! >200 | Trawling Sete France | Winter 2000 | Unpubl. data
93 {1 M 2650 ! ? ? Palamaos Spain 02/2000 Unpubl. data
94 | 1 F 630 ? 600-800§ Trawling Barcefona Spain | 10/02/2000 | Unpubl. data
95 i ? 2500 160 7 Longline Istand of ftaty 02/05/2000 Unpubl. data
Tavolara
96 | 1 ? 3700 250 ? Trawling | Island of Elba ftaly 08/2000 Unpubl. data
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97 | 1 ? 3500 300 ¢ Angler Gudf of Santa faty 16/09/2000 | Unpubl. data
Eufemnia
98 | 2 ? ! 50-90 ? L.ongline Monaco Monaca 2001 Unpubl. data
99 | 1 F 3110 <300 §{135-138] Trawling Mataro Spain | 22/01/2001 | Unpubl. data
100 | 1 F 392 5.50 528 § Trawiing Barcelona Spain |t 21/02/2001 Unpubl. data
101 | 1 ¢ 4000 650 500 Trawling | Off southeast ftaly 03/2001 Unpubd, data
Sardinia
102 ] 1 F 676 1.64 528 | Trawling Barcelona Spain | 27/03/2001 | Usnpubl. data
103] 1 ? ? 500 ? Trawling Off Ragusa ftaly 1 07/07/2001 | Unpubl. data
(Sicily)
104 | 1 F 4000 350 16007001 Angler Catanzaro faly 06/08/2001 |  Unpubl. data
105 | 1 ? 4000 400 ? Floating | Eivissa (Balearic { Spain | 21/08/2001 Unpubl. data
Isles)
1064 2 ¢ <3000 | 2130 ? Trawling | CGulf of Aranci faly 12/09/2001 | Unpubl. data
{Sardinia)
107 | 1 F 3000 ? 315-387 | Trawling Off Ketibia Tunisia HY2001 Unpubl. data
(Cape Bon)
1081 1 F 3000 ? 584 | Trawling Barcelona Spain | 05/10/2001 Unpubl. data
109 1 £ +4000 | =400 ? ? Gulf of Corinth | Greece | 28/12/2001 | Unpubl. data
110 1 ¢ * 2000 ? ¢ Beaching Carro France 01/2002 Unpubl, data
111 1 ? 3750 400 ! ? Brucoli (Sicily) haly | 03/03/2002 ¢ Unpubl. data
112 1 M 2270 ? 220 Trawling | Gulf of Gabes | Tumisia | 20/05/2002 Unpubl. data
1131 65 | F §940-4125 [12-332[110-400{ Longline | Algerian coast | Algeria | 2000-2002 Unpubl. data
114} 30 | M §1280-3300}12-300]110-400{ Longline | Algerian coast | Algeria | 2000-002 Unpubl. data

) ZGODOVINSKI PREGLED PODATKOV G POJAVLIANJU MORSKEGA PSA
SESTEROSKRGARJA HEXANCHUS GRISEUS (BONNATERRE, 1788} (CHONDRICHTHYES:
HEXANCHIDAE) V SREDOZEMSKEM MORJU

Christian CAPAPE & Olivier GUELORGET
Laboratoite d'ichtyologie, Université Montpellier I}, Sciences et Technigues du Languedoc, F-34 095 Momtpellier cedex 05, France
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Laboratorio Vertebrats, Seccio Jcliologia, Museu de Zoologia, E-03080 Barcefona, Apariat de Correus 593, Spain
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POVZETEK

Podatki o morskem psu Sesteroskrgarju Hexanchus griseus iz fiterature in lzvimih zapisav iz raziicnih obmoci,
Se posebno pa iz obreznih voda Francije, Spanije, falije, Malte in Tunizije, so v dobri meri pripomogli k boljsemu
poznavanju nekaterih vidikov razsirjenosti tega morskega psa v Sredozemskem motju. Trenutno bi lahko refativno
stevilcnost morskega psa Sesteroskrgarja v tem morju pripisali njegovim selitvam iz vzhodnega Atfantika skozi Gi-
braltaiska vrata v Sredozemsko marfe, poleg tega pa vse kaZe, da . griseus dejansko Zivi in se tudi razmnoiuje v
blizini magrebskifr obrezij.

Kiju&ne besede: Chondrichthyes, Hexanchidae, Hexanchus griseus, razsirjenost, Sredozemsko morje
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A GRAVID FEMALE BRAMBLE SHARK, ECHINORHINUS BRUCUS
(BONNATERRE, 1788), CAUGHT OFF ELBA ISLAND
(iTALY, NORTHERN THYRRENIAN SEA)
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ABSTRACT

A female bramble shark, Echinorhinus brucus (Bonnaterre, 1788), estimated to be about 250 cm fong, was
caught around 1985 off Capo Bianco, Elba island, laly (western Mediterranean Sea). Dissection revealed at least 13
ova, measuring 8-10 cm in diameter. A list of 24 E. brucus specimens recorded from the Mediterranean Sea is pre-
sented, including historical and contemporary records. Most specimens (45.8%) have been reported from the Ligu-
rian and Northern Thyrrenian Seas; we hypothesize that E. brucus could reproduce in this area. The sex ratio is 1 :
3.3 males 1o females. A total of 11 E. brucus specimens are preserved in 9 European Natutal History Museums. A
296 cm long female caught in 1856 off Nice, France, fs close to the maximum size of this species, and a 258 cm
male on display at Pavia Museum of Zoology is the latgest of any Mediterranean specimen presently preserved. E.
brucus is very rare in the Mediterranean and needs immediate protection in the entire area.

Key words: bramble shark, £chinorhinus brucus, reproduction, distribution, Mediterranean Sea

UNA FEMMINA GRAVIDA DI RONCO SPINOSO, ECHINORHINUS BRUCUS
(BONNATERRE, 1788}, CATTURATA NELLE ACQUE DELLISOLA D’ELBA
(ITALIA, MARE TIRRENQO SETTENTRIONALE)

SINTES!

Una femmina di ronco spinoso, tchinorhinus brucus (Bonnaterre, 1788}, di circa 250 i di lunghezza, tu cattu-
rata intorno al 1985 al largo di Capo Bianco, Isola d'Elba, ltalia (Mare Mediterraneo occidentale). La dissezione
rivelo almeno 13 uova di 8-10 cm di diametro. Viene presentata una lista di 24 esemplari di E. brucus catturatf nel
Mediterraneo it tempi storici e recenti. La maggior parte i esemplari (45.8%) sono stati registrati nei Mari Ligure e
Tirreno Settentrionale; si jpotizza che E. brucus potesse riprodursi in quest'area. #f rapporto tra j sessiedi 1:3.3 =
maschi : femmine. Un totale di 11 esemplari di £. brucus & conservato in 9 Muses Europei di Storia Naturale. Una
femmina di 296 cm pescata el 1856 al largo di Nizza, Francia, & vicina alla dimensione massima di questa specie,
e un maschia di 258 am def Museo di Zoologia di Pavia & if pils grande esemplare Mediterraneo conservato attual-
mente. E. brucus & estremamenie raro nel Mediterraneo e necessita immediata protezicne nell’intera area.

Parole chiave: ronco spinoso, fchinorhinus brucus, riproduzione, distribuzione, Mare Mediterraneo.
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INTRODUCTION

The bramble shark, Echinorhinus bructs (Bonnaterre,
1788) (Order Squaliformes, family Echinorhinidae), can
be identiified by its large and pointed dermal denticles
{hoth singles and muitiples, measuring up to 2.5 cm and
widely spaced), stout body, massive caudal peduncle,
fack of the anal fin, two dorsal fins (the arigin of the first
dorsal fin over pelvic fins), large pelvic fins, short pectoral
fins, caudal fin without a posterior notch and with short
fower lobe, long snoutt, targe eyes, wide parabolic mouth,
wide nostrils, small spiracles and 5 pairs of relatively
smali gill shits. Dorsal surfaces are dark grey, grey-brown
to purple-reddish, with metatiic hues and sometimes with
black or reddish spots; ventral surfaces are lighter or
whitish; derimal denticles are whitish, Both upper and lo-
wer teeth are relatively small, with a low obligue cusp and
2-4 cusplats. The dental formula is 1010 13-10t0 13/ 11
to 1-1 to 14 (Fowler, 1936; Bigelow & Schroeder, 1948,
Tortonese, 1956; Cadenat & Blache, 1981; Castro, 1983;
Compagno, 1984; Last & Stevens, 1994; Moreno, 1995;
De Maddalena, 2001; Barrull & Mate, 2002). The bramble
shark’s maximum size is about 310 cm (Compagno,
1984). Males mature at a length between 150 and 174 cm
andfemales between 213 and 231 cm {Compagno, 1984),
An aplacental viviparous species, the bramble shark has a
litter size of 15 to 24 {Castro, 1983; Compagno, 1984).
The gestation period is unknown, The size at birth is 29-90
cm (Compagno, 1984} This cartilaginous fish feeds on
small sharks, bony fishes, cephalopods and crustaceans
(Compagno, 1984; Moreno, 1995), The bramble shark is a
timid and slow swimming species and usually occurs sin-
gly. This animal lives near or above the bottom on the
continental and insular shefves and upper slopes, at
depths between 18 and 900 m {Compagno, 1984).

The bramble shark’s distribution inchudes the central
and western Mediterrancan Sea, Atlantic, Indian and
Western Pacific Oceans (Cadenat & Biache, 1981;
Compagno, 1984; Bauchot, 1987). Brambie sharks are
characteristicatly rare in the entire Mediterranean Sea
{Canestrini, 1874; Parona, 1898; Lo Bianco, 1909; Vin-
ciguerra, 1923; Tortonese, 1938, 1956; Granier, 1964;
Capapé, 1989; Barrull & Mate, 2002; Hemida & Ca-
papé, 2002) and therefore difficult to study. As a result,
fittle is known about their biology, ecology and behav-
iour. Our knowledge of reproduction in bramble sharks
is rudimentary and few reports exist describing pregnant
female of this species. We therefore report herewith on
the capture of a pravid female E. brucus and present a
list of specimens recorded from the Mediterranean Sea,
in order to contribute 1o the knowledge of the bramble
shark's reproduction and distribution.

MATERIAL AND METHODS

This repost is one of the varfous regional initiatives
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that began following the formation of the Mediterranean
Shark Research Group (MSRG), with the authors of this
article heing its active members. The callection of data
concerning interesting captures and sightings of sharks
along the Mediterranean coasts is conducted primarily
by maintaining contacts with commercial fisherimen,
sport fishermen, divers, fish markets, rescarchers and
marine life enthusiasts in the Mediterranean area.
Through these contacts, substantial information on histo-
rical and recent records of sharks from the Mediterra-
nean Sea are regularly collected.

Information concerning the capture and photographic
evidence of a bramble shark caught off Elba Island were
made available to us through Mr. Giuliano Chiocca. The
picture is not of high quality mainly due to s poor repro-
duction. For this reason it is not possible to clearly observe
some characteristics, such as dorsal fins’ shape and ven-
tral surfaces’ colouration. Moreover, pectoral fins look
strangely deformed, bent or damaged. Nevertheless, the
species portrayed can be easily identified. Diagnostic
features that are well visible on the photograph include:
farge and pointed dermal denticles on the dorsal surfaces,
very massive caudal peduncle, lack of the anal fin, large
pelvic fins, short caudal fin lower lobe, long snout, large
eyes, wide parabolic mouth, evident {abial furrows, wide
nostrils nearty midway from mouth in preoral, upper and
fower teeth with a low obligue cusp.
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Fig. 1: Map of Eiba Island {italy, western Mediterranean
Sea), showing the location of the gravid bramble shark
capture presented in this work. (Drawing: A. De Mad-
dalena)

SI 1: Zemlijevid Elhe (Mafifa, zahodno Sredozemlje) z
oznaceno lokacijo, na kateri je bila ujeta breja samica
bodicastega morskega psa, predstavljenega v tem
Slanku. (Rishba: A. De Maddalena)
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The species identification has been verified through
comparison with photographs of a bramble shark caught
off Annaba, Algeria (Hemida & Capapé, 2062) and three
taxidermied specimens preserved in the Natural History
Museums of Calci, Genoa, Haly and Pragie, Czech Re-
public.

An additional search for historical and recent data on
bramble sharks from the Mediterranean was effected by
bibliographical research, location and study of materials
preserved in Natural History Museums, For every case,
whenever possible, the following data were collected:
date and location of the capture, total length, weight
and sex of the specimen, formation on specimens pre-
served in museums and catalogue number in the collec-
tions.

RESULTS AND DISCUSSION

A mature female bramble shark was caught by fish-
ermen around 1985, between April and May, off Elba
island, in the Northern Thyrrenian Sea {western Mediter-
ranean Seal, Ialy. She was caught in a net, at a depth of
70-80 m, off Capo Bianco (about 1 km north of Porto
Azzurro), along the Eastern coast of Elba Iskand (G.
Chiocea, pers. conun.) (Fig. 1). The specimen had a
considerably distended belly, Dissection revealed nu-
merous large ova.

The capture is supported by photographic evidence
{Fig. 2). In fact, a colour photograph shows the shark
tying inverted next to fisherman Raffaello Buono (a rela-
tive of one of the fishermen that caught the shark). We
estirmated the shark’s length based on the size of Raffa-
ello Buono, appearing in a bent over position on the
photo {on the right side of the shark), and also on the si-
ze of the feet of three persons standing on the left side of
the animal. We concluded that the bramble shark was
about 250 ¢m total length. The source indicated an ap-
proximate weight of about 200 kg (C. Chiccca, pers.
comm.) that, in our opinion, seems slightly exaggerated.
The phetograph shows the female bramble shark parti-
ally eviscerated. A number of large ova, at least 13, are
well visible on the picture. We estimated the ova dia-
meter was approximately 8-10 cm. The length of this
pregnant female and her litter size fall within the range
already known.

A ist of £. brucus specimens recorded from the
Mediterranean Sea is presented in Table 1. A total of 24
captures were available among historical and contem-
porary records {Fig. 3). For each specimen, the following
data are reported: capture date, capture location, sex (M
or F}, 1otal length in cm, weight in kg, data source and
additional notes including catalogue number {Cat. MNo.}
in the museum collections.

Most bramble shark specimens (11 or 45.8%) have
been reported from the Ligurian and Nortthern Thyrre-
nian Seas. Only 2 gravid females were recorded, both
caught in Thyrrenian Sea, in the Messina Strait and off

Elba Island, in 1937 and around 1985. An interesting
detailed description of a 29.5 cm bramble shark embryo
was given by Cipria {1937). No new-hotn specimen was
recorded, with the possible exception of two specimens
caught off Camoghi, Italy, in 1951 and 1953. Therefore
we can only hypothesize that £, brucus could reproduce
in the Mediterranean Sea, perhaps in Ligutian and
Thytrenian waters. Of the 24 specimens, 10 were fe-
males, 3 males and 11 of unknown sex. The sex ratio is
11 3.3 males to females. This numerical dominance of
females may indicate some form of sex segregation,
however, a large sample of adults is required before
drawing any such conclusions.

Bramble sharks are rarely caught by professional
fishermen operating in the study area, and are taken
only as bycatch, caught accidentatly while fishing for
other commercial species. (n the Mediterranean coun-
wries, E. brucus is considered of no importance for fish-
ery.

Fig. 2: Approximately 250-cm female bramble shark,
Fohinorhinus brucus (Bonnaterre, 1788), caught off
Flba Island, around 1985,

SI. 2: Priblizno 250 cm dolga samica bodifastega mor-
skega psa [chinorhinus brucus {(Bonnaterre, 1788),
ujeta okrog leta 1985 v bliZini Fibe.
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Tab. 1: Bramble sharks, Echinorhinus brucus (Bonnaterre, 1788), caught in the Mediterranean Sea.
Tab. ¥: Bodicasti morski psi, Echinorhinus brucus (Bonnaterre, 1788}, ujeti v Sredozemskem morju.

Date Location Sex [tength] Weight Source Notes
(em) the}
1798 Nice (France) - - 200 JRissc (1814) -
1856 Nice {Francei £ 296 - }Torfonese [1938; Once preserved taxidermied it Milan Museaim of
Natesrat Histery (Cat. No. 2008).
May 18§70 Palermo Sicily, - - - Doderlein (1887), Sard & Once preserved taxtderntied i Palenmo Musewm of
haty) Sara (1930 Zoology. Maybe this is the one specimen still pre-
servedin the mousewn (Cat. Mo, I 517 Coll. Dodestein).
July 1872 Paiermo (Sicily, - - - Daorleriein (1881], Sava &  [Once preserved taxidermied in Palenmo Museum of
lsaly} Sara (1990) Zoology. Maybe this is the one specimen still pre-
5ewe(§in the museum {Cat. No. P 517 Cofl. Doderlein}.
April 1874 Palermo {Sicily, - - - Doderlein (1881}, Sara & Once preserved taxidermied in Palenmo Museum of
ftaly} Sara (1990} Zoology. Maybe this is the one specimen still pre-
served i the museurn (Cat. No. P 517 Coll. Doderleint,
May 1876 Livorno {ltaly) f - - Wanpi (1997} Preseived laxidennied in Flotence Museum of Zoology
“L.a Specola® {Cal. No. #041).
5 May 1877 vainer Gukf [¥] 162 - [Trois {1876), Mizzan {1994} [Preserved taxidermied in Venice Museum of Natural
{Croatia) (145) History "Fontego dei Turchi” {Cat. No. 7781); in Miz-
7zan (19941 a d“i‘fferent length is given,
Betore 1879 Nice (Flance} M 258 - f. Batbagli (pere, comm.) | Preserved taxidermied in Pavia Museum of Zoology
iCat No. 854 Coll, Pescil,
26 June 1887 §  Genoa (ltaly} F Vanni {1992) Cranium preserved in Flojence Museurn of Zoology
“La Specola’ (Cat. No. 6355),
1898 Nice (France) M 150 Santla & De Macddalena Preserved taxidermied in Prague Museum of Natural
(2003} Histary (Cat. No. MMPeY 052531
Febraary Chioggia (ltaly) f 113 . i (1904), Mizzan (1934) [Preserved taxidermied in Venice Museum of Natural
1904 Histary *Fontepo dai Turchi® (Cat, No. 78001,
Before 1909 {Bocchicellafitaly)]  f 150 . Lo Bianco (1800} immature,
Before 1923 ftaly (¢) - - - Vincigierra {1923) Preserved taxidermied in Genoa Liniversity Museum
of Zaology.
Betore 1923 ltaly (2} - - - Vinciguerra (182%) Qe preserved taxidermied tn Genaa University
Museuin of Zoology.
22 May 1923 Neoli {italy} F 2456 80 |Vinciguerra [1923), Preserved laxidennied in Genea Museum of Natural
(230 | (guttad) {Tortonese (1356) Histary "G. Doria®; in Toronese (1936} a slightly
ditferent tenpth is given,
Before 1934 | Palenmo (Sicily, F 193 - Borri {1934} Preserved taxidermied in Calci Museum of Natural
ftaby) Histary and the Territory.
22 July 1937 Mes?mzll _;)lrail’ F - ca. 60 {Cepria (3937} Gravid, Litter size unknown,
laly
taly 1949 Goife d Atgues- - - - [Granier (1364} -
Mortes iFrance)
1951 Camogle (lzaly) - - 7.5 [Boeto & Carh {1979) -
1953 Camogli (Italy} - - 13 |Boero & Carli 11973) -
Around 1980 Albotan Sea - - - Barull & Mate {2002) -
April-May,  [Capo Btance, tlha|  F  fca. 250] ca. 200 |C. Chiocca pers. commy} {Gravid, Liter size at least 13.
arauingl 1985 tsland {taly)
2 Apitl 2000 | Annaba (Alperial [ F 254 9% JHemida & Capapé (2007 -
{gutted}
- Nice (France) - - P. Deynat {pers. comnt.} Preserved taxidetmiad In Paris National Museunm of
Nataral Histary {Cat. No. MINFIN 05201

A total of 11 E. brucus specimens are preserved in 9
European Natural History Museums located in Italy,
Czech Republic and France. Preserved materials include
10 taxidermied specimens and one craniuri. The femaie
E. brucus caught in 1856 off Nice, France, and measur-
ing 296 cm, is close to the maximum size reported in
the literature for this species {about 310 cm according to
Compagno, 1984). Unfortunately, the Museum of Natu-
ral History was destroyed during bombing raids on Mi-
fan during Second Waorld War, between 13 and 15
August 1943 (Conci, 1980), and numerous specimens,
including the large bramble shark, were lost. Therefore,
o the best of our knowledge, a 258 cm long male
caught before 1879 off Nice, France, on display in Pavia
Museum of Zoology (Cat. No. 854 Coll. Pesci; F. Barba-
gli, pers, comm.), is the largest of any Mediterranean
brambie shark presently preserved,

Bramble sharks have always been rare in the Medi-
terranean Sea. Most bramble shark specimens have
been reported from Ralian waters. Nevertheless, to the
best of our knowledge, no specimens have been re-
corded in ftalian waters since 1985. The alarming pau-
city of recent Mediterranean records of E. brucus, ex-
arnined in a historical context, in fact infers that the spe-
cies is very rare in these waters and, as Memida & Ca-
papé {2002} already noted, these sharks have almost
disappeared from the entire region. In fact, among the
species that have become particularly sporadic or rare
due to overfishing of either sharks or their prey in the
Mediterranean Sea, Cugini & De Maddalena (2003)
cited the bramble shark, £. brucus, sandtiger shark, Car-
chavias taurus, smalltooth sand tiger, Odontaspis ferox,
white shark, Carcharodon carcharias, shortfin mako, fsu-
rus cxyrinchus, porbeagle, Lamna nasus, tope shark,
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Galeorhinus galteus, sandbar shark, Carcharhinus plum-
beus, blue shark, Prionace glauca, smooth hammer-
head, Sphyma zygaena and angular roughshark, Oxy-
notus centrina. The bramble shark has ta be classified as
a critically endangered species. Lack of management in
the Mediterranean countries is leading to the extinction
of several sharle species. E. hiucus needs imnediate
protection in the entire Mediterranean area,
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Fig. 3: Distribution of histaricaf and recent bramble shark Echinorhinus brucus captures

in the Mediterranean Sea. (Drawing: A. De Maddalena)
Si. 3: Zgodovinski in novefsi podatki o hodicastih morskih psih Echinorhinus brucus,
ufetih v Sredozemskem morju. (Risba: A. De Maddalena)

BREJA SAMICA BODICASTEGA MOR?KEGA PSA, ECHINORHINUS BRUCUS
(BONNATERRE, 1788), UJETA V BLIZINE ELBE (ITALHA, TIRENSKO MORJE)
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Banca Dati Hatiana Squale Biance, -20145 Mifano, via |, Ariasto 4
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Marco ZUFFA
Museo Archeologico “Luigh Donin”, 1-40064 Ozzano dell’Emilia, via Prunaro 1

FOVZETEK

Okrog leta 1985 je bila v bliZini Rta Bianco na Eibi thalija, zahodno Sredozemske movje) ujeta kakih 150 cm
dolga samica bodicastega morskega psa Echinorhinus brucus (Bennaterre, 1788). Njena notranfost je razkrila 13 jajc
§ premerom 8-10 em. Avtorja predstavijata seznam 24 primerkov E. brucus iz Sredozemskega morja, skupaj 7 zgo-
dovinskimi in novejSimi zapisi o teh redkily maorskih psih. Vecina osebkov (45,8%) je bila zabeleZena v Ligurskem in
severnem Tirenskem morfu i1 aviorja domnevata, da bi se ta vista v tem obmodju utegnila tudi razmnoZevaii.
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Razmerfe med spolfoma je bilo 1: 3,3 v korist samcev. V devetih eviopskih naravosiovnih muzejih je ofvanjenih 11
bodicastih morskih psov. 296 cm dolga samica, ufeta v blizini Nice, Francija, je najbiZ najvecja predstavnica le
vrste, medtem ko je 258 cm dolgi samec, razstavijen v Zooloskem muzeju v Pavii, najvecii od vseh ohranjenih sre-
dozernskih primerkov. Bodicasti morski pes je zelo redek v Siedazemskem morju, to pa je razlog, da ga je treba pri

prici zascititi v celotnem obmaodjt.

Kljucne besede: bodicasti morski pes, Echinorhinus brucus, razmnoZevanje, razsirjenost, Sredozemsko morje
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ABSTRACT

Fifteen historical records of the great white shark Carcharodon carchacias (Linnaeus, 1758), from the Sea of
Marmara are presented. The available data suggest that the great white sharks used to be captured regularly in the
Sea of Marmara in the period between the late 1800s and the late 1960s. The majority of sharks were accidentally
c:aprured by biuefin tuna (9 cases) and swordfish (1 case) hand-finers. Therefore, the occurrence of great white sharks
is closely associated with pelagic fishery, especially with hand-lining of biuefin tuna Thunnus thynnus. Karakulak &
Oray (1994) reported that the bivefin tuna had not occurred in the Black Sea and in the Sea of Marmara since 1987,
which means that one of the great white shark” main preys became extinct in the above-mentioned seas. The sea-
sonality of records has shown an increase in their occurrence during the winter months. In view of the last confinned
record of great white shark in the Sea of Marmara (in 1985), the species had been presenit in this sea until the last
quarter of the 20" century.

Key words: Great white shark, Carcharodon carcharias, distribution, historical records, Sea of Marmara

SEGNALAZION! STORICHE DI SQUALO BIANCO, CARCHARODON CARCHARIAS
(LINNAEUS, 1758)(LAMNIFORMES, LAMNIDAE), NEL MAR DI MARMARA

SINTES!

Lrarticolo riporta quindici segnalazioni storiche di squalo biance, Carcharodon carcharias (Linnaeus, 1758}, nel
Mar di Marmara. I dati disponibifi suggeriscono che tra il tardo 1800 e fa fine degli anni sessanta lo squalo bianco &
stato catturato con regolarita nel Mar di Marmara. La presenza di squali bianchi viene collegata alla pesca del pesce
pelagico, specialmente del tonno, Thunnus thynnus. Un incremento delle catture di squalo bianco & stato registcato
durante i mesi invernali, quando tale specie ricerca acque pibr fredde. Visto che Pultima cattura di squalo bianco nel
Mar di Marmara risale al 1985, l'autore conclude che fa presenza della specie in tale mare era certa fino all’ultimo
guarto del ventesimo secolo,

Parole chiave: sqqualo bianco, Carcharodon carcharias, distribuzione, segnalazioni storiche, Mar di Marmara
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INTRODUCTION

Great white shark, Carcharodon carcharias [Lin-
naeus, 1758) is a cosmopolitan species of coastal and
temperate waters (Compagno, 1984). its presence in the
Mediterranean Sea has been well-documentad in many
general ichthyological or faunistic swdies {for example
Carus, 1889-1893: Riedl, 1983; Quéro, 1984; Bauchot,

1987}, and has been broadly registered in many regional
ichthyological works, for example, by Quignard & Ca-
papé {1971} in Tunisian, Risso {1810) and Moreau (1881)
in French, Tortonese (1956) and Bini {1967} in Halan,
Papaconstantinou (1288} in Greek, and Ninni {1912} and
Soljan (1948) in Adriatic waters. Furthermore, general
and regional distribution of the great white shark in the
Mediterranean Sea as well as its historical and contem-
porary presence in the mentioned region has heen inves-
tigated in detail (Fergusson, 1996; De Maddalena, 2000,
2002; Barrult & Mate, 2001; Celona et af., 2001; Celona,
2002), One of the common aspects of these studies is,
however, that the species is generally considered to be
distributed in the western and central Mediterranean.

The first account on the presence of the great white
shark in Turkish waters was made by Karakin Devedjian,
former director of the Istanbul Fish Market at the begin-
ning of the 20" century (Devedjian, 1926). In his pio-
neering study, Devedjian (1926) stated that the great
white sharks (originally referred to as "karkharias” in his
hook} rarely landed at Istarbul fish market, and also
gave some information on a captured specimen. In the
general ichthyological work of Akgray (1987), con-
cerning Turkish marine fishes, its author stated the pres-
ence of C. carcharias in T ,iri(lsh waters, but gave no in-
formation on the species distribution in the mentioned
region. The presence of C. carcharias in Turkish waters
has also been documented in the most recent lists of
Turkish marine fishes by Mater & Meri¢ (1996}, Bile-
cenogiu et af. (2002) and Kabasakal (2002}, whose last
account deals exclusively wilh the elasmobranchs of
Turkish seas. However, the available information on the
historical and contemporary presence of the great white
shark in Turkish waters still includes many uncertainties,

Although the presence of great white shark in the
Sea of Marmara had been reported by Devedjian {1926},
its historical records from this inland sea is remarkably
fimited, neither has it been included in the ichthyologi-
cal lists of the Sea of Marmara {Ayash, 1937; Erazi,
1942; Kocatas et al.; 1993). In the present study, a retro-
spective survey of the historical presence of great white
shark in Marmaric waters, based on the available scien-
tific and popular literature as well as interviews with
fishermen, is presented.

173-146

MATERIAL AND METHODS

The area encompassed by the present research is a
subnmit of the Mediterranean Sea and known as the Sea
of Marmara (Fig. 1). It is linked with the Mediterranean
Sea via the Dardanelles and with the Black Sea via the
Bosporus Strait, For this reason, while the surface waters
of Marmara are affected by the Black Sea, its deeper lay-
ers remain under Mediterranean influence (Kocatas ef
al., 1993}, According to Oztirk & Oztirk (1996), the Sea
of Marmara is an ecological barrier, a transition zone or
an acchimatisation area, influencing the dispersal of the
species between the Mediterranean and the Black Seas.
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Fig. 1: Localities of the recorded great white sharks in
the Sea of Marmara. Circled numbers are the same as
case numbers in Table 1.

Sk 1: Lokalitete zabeleZenih belih morskily volkov v
Marmarskem morju. ObkroZene Stevilke so iste kot
Stevitke posameznih primerov v tabeli 1.
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Data on the historical presence of great white shark  sex and type of capture. Photographs of some of these

in Manmaric waters have been obtained from the fol-  previous records have also been provided.

lowing sowrces: {a} available scientific hiterature, (b)

popular literature, such as newspapers, magazines, elc., RESULTS

and (¢} interview with fishermen, especially with old

tuna hand-liners, scuba divers or private citizens. Fifteer historical records of C. carcharias have been

Whenever possible, the following data were recorded  determined from the Sea of Marmara. These records are
for each specimen: date, locality of capture, total length summarised in Tab. 1.
{TL, incm; TOT in Compagno, 1984}, weight (W, in kg),

Tab. 1: Summary of the historical records of Carcharodon carcharias from the Sea of Marmara. Case numbers are
same as the circled numbers on Figure 1, showing approximate locations of captures.

Tah. 1: Povzetek zgodovinskih pojavijanj belega morskega volka Carcharodon carcharias v Marmarskem motju.
Stevilke pasameznih primerov ponazarjajo priblizne fokacije, kier so hili morski psi ujeti, in so iste kot Stevilke,
obkroZene na skiki 1.

No. DATE LOCATION |TL (em)t W ikg) | SEX REMARKS REFERENCE
1 {February, [Bosporus 391 - - [Stranded near Beylerbeyt coast Fergusson (1996)
1881 Strait
2 }17 Novemn- |Bosporus 470 1500 % |Captured; type of fishing gear Fergusson (1396)
ber 1881 Strait unknown
3 {1916 Sea of ca. 700 - - |Entrapped in Salistra fish trap; shot | Devedjian (1945)
Marmara by fishermen with 3 bullets in its
head.
4 {May 1920 {Sea of 465 |ca. 12001 - (Captured off the coast of Sedef adasy;|Devedjian (1945)
Marmara a bluefin tuna, weighing ca. 200 kg,

remains of a swordfish, a few
honitos, and a small stone found
in its stomach.

5 |before 1926 {Sea of ca. 400 - - |Eight large bonitos found irits Devedjian (1926)
Marmara stomach.

6 |20 February {Sea of 450 over - |[Captured off the coast of Biiylikada |Agop Savul,
1926 Marmara 1500 {Fig. 2} PErs. Comm.

7 |30 March  {Sea of 450 1500 - |Captured off the coast of Tuzla Agop Savul,
1954 Marmara {Fig. 3) PEFs. comm.

8 |15 Apri Sea of 618 {ca.3000| @ [Captured off the coast of Prince Agop Savul,
1956 Marmara islands; its mass surely miss- pers, comm.

S astimated

9 iFebruary Bosporus 500+ § 3750 12 {Mass surely miss-estimated Fargusson (1996)
1962 Strait 1 S

10 {28 Decern- {Bosporus 500 jca 4000 ¥ [Captured off the coast of Agap Savuf,
ber 1965 Strait : Dolmabahice; mass surely pers. comin.

miss-estimated

11 128 Decem-  |Bosporus 700 fca. 30001 9 [|Captured near Maiden’s Tower Agop Savid,
ber 1965 Strait {Fig. 4) pers. Comin.

12 113 January |Bosporus  {ca. 400} ca.2000 { - |Harpooned off the coast of Agop Savut,
1966 Strait Kabatag (Fig. 5) pers. comsm.

13 113 January |Bosporus  |ca. 400fca. 2000] - |Hampooned off the coast of Kabatas  [Agop Savul,
1966 Strait {Fig. 5, belly of the second specimen |pers. comm.

shown overturned on the feft of the
picture}.

14 {before 1974 |Sea of - {ca. 2000 - {Capiured off the coast of Prince Ganey (1974)
Marmara Islands
15 {May 1985  |Sea of ca. 500 - - {Sighted off the coast of Kapicag Kabasakal
Marmara peninsula (unpublished
data)
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Although the dates of two records of C. carcharias
from the Bosporus Steait by Fergusson (1996} are earlier
{both in 1881) than those of Devedjian (1926}, the for-
mer author has not given any detailed information on
the presence of great white sharks in Turkish waters.
However, concerning the 3 data reported by Fergusson
(1996), two of which were reported without source and
the third as a personal conununication from G. Wood, a
confirmation of these recordings from the Sea of Mar-
mara is strongly required, as some other data presented
by the same author from the Mediterranean Sea, espe-
cially its western basin, have been indicated as unreli-
able by Barrull & Mate {2001} and Celona et al. (2001).

In 1916, an enormous great white shark (700 cm TL)
entered the Salistra fish trap near Fenerbahge harbour
(morthern Sea of Marmara) {Devedjian, 1945; case No. 3
in Tab. 1). The shark, entangled in the nets and ropes of
the fish trap, was killed by fishermen after shot three
times in its head. According to the author, it was impos-
sible to transport the shark to the auction place of the
fish market, so it was eviscerated and cut at the fish trap
and sold. Devedjian (1945) stated that its head only
weighed nearly 200 kilograms. Since there are very few
records from all over the world on great white sharks
exceeding the length of 650 cm (Compagno, 1984}, the
size of this individual (700 cm), as estimated by Deved-
jian {1945), seems unreliable.

On May of 1920, another great white shark (465 cm
TL and weighing nearly 1,200 kg) was been captured
with a swordfish line off thc coast of Sedef adast (De-
vedjian, 1945; case No. 4 in Tah. 1). This specimen,
whose stomach contents are presented in Tab. T, was
displayed at the Istanbu! Fish Market for a long time.
Devedjian (1945) stated that the length of each pectoral
fin of the specimen was 80 cm and the height of the first

Fig. 2: 450 c¢m TL specimen captured off the coast of
Biiyiikada (case No. 6) {Agop Savul’s archive).

SI. 2: 450 cm (TL) dolgi primerek, ujet v bliZini Biyii-
kade (primer st. 6} (arhiv Agopa Savula).

173-18Q

dorsal fin 60 cm. A capture of another great white shark
prior w 1926 was alsa reported by Devedjian (1926),
Total length of this specimen {case No, 5 in Tab. 1) was
400 cm, and it was fanded at the [stanbul Fish Market.
Devediian {1926} reported that 8 large bonitos were
found in the stomach contents of this specimen and that
the width at the widest part of its body was 135 cm. Ac-
cording to Devedjian (1926), the meat of great while
sharks captured in Istanbul waters (northern Sea of
Marmara} is seldom consumed by people.

Another great white shark {450 cm TL) was captured
on 20 February 1926 off the coast of Baytikada (Fig. 2;
case No. 6 in Tab. 1), with its reported weight exceeding
1,500 kg (Agop Savul, pers. comm.).

On 30 March 1954, a great white shark (450 cm TL
and 1,500 kg W) was captured by a tuna hand-liner off
the coast of Tuzla (Agop Savud, pers. comm.; Fig. 3, case
No. 7 in Tab. 1). This shark, too, was displayed at the
Istanbul Fish Market for a long time. Two years later, on
15 April 1956, an enormous great white shark (618 cm

Fig. 3: 450 cm TL specimen captured off the coast of
Tuzla {(case No. 7) (Agop Savul’s archive).

SL 3: 450 cm (TL) dolgi primerek, ufet v bliZini turshega
obmorskega mesteca Tuzla (primer $t. 7) (arhiv Agopa
Savula).
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TL and 3000 kg W) was captured by a tuna hand-liner,
Aziz Unli, off the coast of Prince Islands in the northern
Sea of Marmara (Agop Savul, pers. comin.; case No. 8
i Tab. 1). While he was cruising along the coast of
Prince Isltands during the early morming hours, the men-
tioned great white shark was hooked, and he was able
to harpoon it only after a 7-hour fighting with the shark.
Six years later, on February 1962, another great
white shark {500+ cm TL and 3730 kg W) was captured
in the Bosporus Strait {Fergusson, 1996; case No. 9 in
Tab. 1). Fergusson {1996) stated that the mass of this
specimen had surely been miss-estimated. On 28 De-
cember 1965, another great white shark (500 crn TL and
4000 kg W) was captured by three fishermen in the
Bosporus Strait during bluefin tuna fishing. After a long
and hard fight, the fishermen harpooned the shark and
fanded it on Dolmabahge coast (Agop Savul, pers.
corn.; case No. 10 in Tab. 1) On the same day, an-
other great white shark (700 an TL and nearly 3000 kg
W} was caught by Hiseyin Salvark off the coast of
Maiden’s Tower in southern part of the Bosporus Strait

Fig. 4: 700 ¢m TL specimen captured near Maiden’s
Tower (case No. 11) (Agop Savul’s archive).

Sk 4: 700 cm (TL) dolgi beli morski volk, ujet v blizini
Dekliskega stolpa (primer §t. 11} (arhiv Agopa Savula).

(Agop Savul, pers. comm.; Fig. 4, case No. 11 in Tah.
1) After capturing a bluefin tuna tweighing nearly 390
kg) he dropped his line into the water, but this time the
mertioned great white shark was hooked. The shark
towed the small fishing boat in the Strait for guite some
time, but finally the fisherman succeeded in gaffing the
shark with the anchor of bis boat. On 13 January 1966,
twa great white sharks thoth 400 an TL and 2000 kg W)
were captured in the Bosporus Strait by Hakki Baba and
Ali Yavur, fishermen from Karakay Port, Istanbul. After
4.5 hours of fighting, the fishermen harpooned the
sharks near Kabatas coast (Agop Savul, pers, comm.;
Fig. 5, case nos. 12 & 13 in Tab. 1}, No great white
sharks have been captured neither in the Sea of Mar-
mara nor in the Bosporus Strait between 1966 and 1974,
The capture of a great white shark, weighing nearly
2000 kg, off the coast of Prince islands in northemn
Marrmara has been reported by Glney (1974), however,
the exact date of capture of this speciren is uncertain
{case No. 14 in Tab. 1).

One of the more recent recards of the great while
shark in the Sea of Marmara is dated ta 1985. A speci-
men, nearly 500 cm in total length, was sighted by a
fisherman off the north-eastern coast of Kapdag penin-
stla {southern Sea of Marmara, Fig. 1} {case. No. 15 in
Tab, 1) The fisherman stated that the shark had circled
around his boat for a few minutes and then disappeared
{Agop Savul, pers. comm.).

DISCUSSION

As it can be seen fram the above data, all but one
{No. 15 in Tab. 1) great white sharks were reported from
northern Marmaric waters, around Prince Islands and
southern Bosporus Strait (Fig. 1). Besides the entrapped
specimen in Salistra fish trap (case No. 3 in Tab. 1), the
three records by Fergussen (1996, case nos. 1, 2 & 9 in
Tab. 1) who gave no information on the type of their
capture, and the specimen sighted off the coast of
Kapdag peninsuta while swimming near the surface
{case No. 15 in Tah. 1), the remaining 10 great white
sharks were accidentally captured by bluefin twna (9
cases) and swordfish (1 case) hand-liners. Accidental
captures of great white sharks are therefore closely asso-
ciated with artisan fishery {(hand-lining) of the bluefin
tuna.

Although the abundance of bluefin twna, Thunnus
thynnus, reaches its peak in pre-Bosporic waters of the
Black Sea and in the Bosporus Strait especially in July,
this period may be extended to the end of August. Blue-
fin tunas migrate towards the Aegean Sea from October
to the end of December (Aksiray, 1987, Karakulak &
Oray, 1994). However, in some years, when air and sea
winter temperatures are higher than usual averages,
some bluefin tunas do not continue with thelr southwest-
ern migration, but overwinter in the waters of Prince |s-
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Fig. 5: 400 cm TL specimens harpooned off the coast of
Kabatas, with arrow indicating the belly of the second
specimen overturned on the left of the photograph
{case Nos 12 & 13) (Agop Savul’s archive).

SI. 5: 400 cm (TL) dolga primerka, harpunirana blizu
Kabataga; puscica kaZe na trebuh drugega primerka,
obrajenega na hrblu na levi strani fotografije {primera
§t. 12 in 13) (arhiv Agopa Savula).

lands and in the channel area of the Bosporus Strait
{Uner, 1984). Giiney (1974) and Uner {1984) reported
that the great white sharks were rarely seen entering the
Bosporus Strait, while in pursuit of bonitos and biuefin
tanas. Accidental capture of these predatory sharks in the
waters of Prince Islands and in the Bosporus Strait was
usually a consequence of the great white sharks chasing
these large bony fishes (Uner, 1984). Karakulak & Oray
{1994) reported that the bluefin tuna had not occurred in
the Black and Marmara Seas since 1987, which means
that ene of the great white shark’s main preys became
extinct in the mentioned seas. The latest recording of the
great white shark from the Sea of Marmara (1985, case
No. 15 in Tab. 1) remarkably correlates with the latest
recording of the bluefin tunas from the same area (1987].
Sull, such situahion in the area may be due to: (1} the ab-
sence of one of their main prey, bluefin tuna, in the Sea
of Marmara and owing to the great white sharks not en-
tering this sea at least since their last recording, or (2)
areat white shiarks are stilt present in the Sea of Marmara
but there has been no accidental capture of this species
due to the disuse of bluefin tuna lines {or lines for other
large bony fishes). Sorne extensive investigations woutld
be thus required to give reliable answers to the above
questions.

Aksiray (1987) reported that great white sharks had
been absent in the Sea of Marmara and in the Bosporus
Strait for the last 20 to 25 years. Regarding the year of
publication of his hook (1987}, this span covers the pe-
riod between 1962 and 1967, Despite Aksiray’s sugges-
~tioh, at least one great white shark was captwed or

sighted in 1974 and 1985 {case nos. 14 & 15 in Tab. 1).

With the exception ol § cases {case nos. 3, 4, 5, 14
& 15 in Tab. 1), the great white sharks were captured
hetween mid-November and mid-April. Two of the 5
cases (nos. 4 & 15 in Tab. 1} were captured tn May,
while the date of capture of the remaining 3 specimens
is unknown. Uner (1984} reported that great white
sharks were captured in the waters of Prince Islands and
Bosporus Strait from December to the end of March, but
added that this period could vary depending on tem-
perature of the sea. Stll, no great white sharks were
captured or sighted in the Sea of Marmara between May
and November {or December). Annual temperatures of
the Sea of Marmara surface waters range from 4 (o
24°C, while dwing November and April, when the ac-
cidental captures of great white sharks reached their
peak, they range from 7°C (November) and 21°C {April).
Great white sharks are known to occur in waters with
temperatures ranging from 7 to 27°C Gmainly 15 to 22°C)
{Nakaya, 1994), The thenmal tolerance of this species is
demonstrated by #s latitudinal distribution (Compagno,
1984). in the Catalonian Sea, the seasonality of great
white shark recordings showed an increase during the
winter months and it has been suggested that this is due
to the great white sharks searching for colder waters (Bar-
rull & Mate, 2001). Eurythermal nature of the great white
shark suggests that the species can remain in Marmaric
waters all year round and that winter presence of these
sharks in surface waters and thelr summer presence in
deeper parts of the Sea of Marmara are therefore proba-
bly the result of this species searching for cold waters.

CONCLUSIONS

The available data suggest that great white sharks
used to be regularly although somewhat rarely captured
in Marmaric waters between the late 1800s and the late
1960s. The seascnality of records has shown an increase
in their occurrence during the winter months. in view of
the tast confirmed record of this shark in the Sea of Mar-
mara {in the year 1985}, the species had been present in
this sea until the last quarter of the 20th century, The oc-
currences as well as capture of great white sharks are
closely associated with pelagic fishery, especially with
hand-lining of bluefin tuna. Bluefin tunas, one of the
areat white shark’s main preys, are known to have been
absent in the Sea of Marmara since 1987, Because of this
reason, hand-lining of this farge pelagic bony fish was
also abandoned in Marmaric and Bosporic waters at Jeast
25 yeats ago. Although commercial purse-seining vessels
stitl operate in the Sea of Marmara for capturing bonito,
Sarda sarda, bluefish, Pomatomus saltator, and other
pelagic bony fishes, no cwrrent capture record of the
great white shark has been reported by these vessels from
Marmaric waters. The available data suggest that great
white sharks no longer occur in the Sea of Marmara. Fx-
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POVZETEK

Avtor ¢lanka navaja petnajst zgodovinskih podatkov o pojavijanju belega morskega volka Carcharodon car-
charias (Linné, 1758} v Marmarskem morju (Turcijal. Zapisi, ki so mu bili na voljo, govorijo, da so te morske pse
lovili kar rediio, Ceprav ne ravno pogosto, med koncem 18. stoletja in koncem 60. let dvajsetega stoletja. Vecina teh
morskily plenilcev je bila ujeta nakljucno, in sicer roéno z vrvico med lovom na tuna (9 primerov} in mecarico (1
primer]. Pojavljanje belega morskega volka je zatoref tesno povezano s pelaskim ribiStvom, posebno lovom na tuna
Thunnus thynnus. Karakulak & Oray (1994) sta porocala, da se (2 tun ne pojavija v Crnem in Marmarskem marju Ze
od leta 1987, kar seveda pomeni, da je najpomembnejsi plen belega morskega volka kiatko male izumrl v ome-
njenih dveh moijih. Sicer pa <as, v katerem so bili ujeti ti morski psi, kaZe na to, da so se pogosteje pofavijali v zim-
skili mesecih. Glede na zadnje potrjenco pojavijanje belega morskega volka v Marmarskem morfu (iz feta 1985) vse

kaZe, da je ta beli morski volk Zivel v teim morju do zadnje Cetrtine dvajsetega stoletfa.

Key werds: bell morski volk, Carcharodon carcharias, razsirjenost, zgodovinski podatki,

REFERENCES

Aksiray, F. (1987): Turkiye Deniz Balikiari ve Tayin
Anabtari. 2"“ Edition, Publications of Istanbul University,
No. 3490, Istanbul.

Ayash, S. (1937): Bogazi¢i Bahklart, Cumburiyet Mat-
baasy, Istanbud.

Barrull, ). & L. Mate {2001): Presence of the great white
shatk, Carcharodon carcharias (Linnaeus, 1758} in the
Catalonian  Sea (NW Mediterranean):  review and
discussion of records, and notes about its ecology.
Annales, Ser. hist. nat,, 11(1), 3-12.

Bauchot, M. -L. (1987); Requins, ln: Fischer, W., M.
Schoneider & M. ~ L. Bauchot (Eds) Fiches FAO
d'identification des espbces pour ies besoins de la
péche. (Révision 1}. Méditerranée et mer Noire. Zone de
péche 37, Vol. il. Vertebres. FAO. Roma, 767-843.
Bilecenogilu, M., E. Taskavak, S. Mater & M. Kaya
(2002): Checklist of the marine fishes of Turkey.
Zootaxa 113. Magnolia Press, Auckiand.

Bini, G. (1967): Atlante dei pesci delle coste ltaliane,
Vol. I. Leptocardi-Ciclostomi-Selachi. Mondo Sommetso
Editrice, Roma.

Marmarsko morje

Carus, ). V. (1889-1893): Prodromus Faunae Medites-
raneae. Vol. [i. Brachiostomata, Mollusca, Tunicata,
Verlebrata. E. Schweizerbart'sche  Verlagshandlung,
Stutigart.

Celona, A., N. Donato & A. de Maddalena (2001} In
relation 1o the captures of a great white shark, Car-
charodon carcharias {linnaeus, 1758}, and a shortfin
mako, Isurus oxyrinchus Rafinesque, 1809, in the Mes-
sina Strait. Annales, Ser. hist, nat., 11(1), 13-16.

Celona, A. (2002} Due catture di squalo bianco,
Carcharodon carcharias (Linneo, 1758} avvenute nelle
acque di Marzamemi (Sicilia) negli anni 1937 e 1964,
Annales, Ser, hist, nat., 12{1), 27-30.

Compagno, L. ). V., (1984): FAO species catalogue. Vol.
4, Sharks of the world. An annotated and illustrated
catalogue of shark species known to date. Part 1.
tHexanchiformes to Lamniformes. FAQ Fish. Synop.,
125(4}, 1-249.

De Maddalena, A. (2000): Historical and contemparary
presence of the great white shark, Carcharodon car-
charias (Linnaeus, 1758), in the notthern and centrat
Adriatic Sea. Annales, Ser. hist, nat., 10(1), 3-18.

179


mailto:hakankabasakal@hotrnail.com

ANNALES - Ser, hist, nat. - 13- 2003 . 2

Hakan KABASAKAL: MISTORICAL RECORDS GF THL CREAT WHITE 3HARK, CARCHARDDON CARCHARIAS {LINNAFUS. 1738] ..., 173-180

De Maddalena, A, {2002): Lo squalo bianco nef mari
d'ltalia. lreco, Formello.

Devedjian, K. {1926). Péche en Pécheries en Turquie.
tmprimerie de "Administration de la Dette Publique
Ctiomane, istanbul.

Devedjian, K. (1945); Képekbahklar. Balik¢:, No. T1-
12,10-12.

Erazi, R. A. R. (1942); Marine fishes found in the Sea of
Marmara and in the Bosphorus. Revue de la Faculté des
Sciences de 'Universiié d'tstanbul, B, 7(1/2}, 103-115.
Fergusson, §. K. (1996): Distribution and autecology of
the white shark in the eastern North Atdantic Ocean and
the Mediterrancan Sea. In: Klimley, A, P. & D. G. Ainley
{Eds.): Great white sharks: The biology of Carcharodon
carcharias. San Diego, Academic Press, 321-345.
Guney, K. (1974): Baliklanrmz., Redhouse Yayinevi,
Istanbul.

Kabasakal, H. (2002): Elasmobranch species of the seas
of Turkey. Arinales, Ser, hist. nat,, 12(1), 15-22.
Karakufak, F. S. & 1. K. Gray (1994): The length-weiglt
relationship of the bluefin tunas (Thunnus thynnus L.,
1758) caught in Turkish walers, Istanbul University,
Journal of Aquatic Products, 8(1-2), 159-171.

Kocatas, A., T. Koray, M. Kaya & O. F. Kara {1993);
Review of the fishery resources and their environment in
the Sea of Marmara. Studies and Reviews, General
Fisheries Council for the Mecdliterranean, 64, Fisheries
and Environmental Studies in the Black Sea. FAQO,
Roma, 87-143.

Mater, S. & N. Meric (1996): Deniz Balhklan. In: Kence,
A, & C.C, Bilgin (Eds.). Tirkive Omurgalilar Tur Listesi,
TUBITAK, Ankara, 129-172.

Moreau, E. (1881): Histoire naturelle des poissons de ta
France. Vol. ). Masson, Paris.

Nakaya, K. (1994); Distribution of white shark ip
Japanese waters. Fisheries Science, 60(5), 515-518.
Ninni, E. (1912): Catalogo dei pesci del Mare Adriatico.
Carlo Bertotti, Venezia,

Oztiirk, B. & A. A. Oztiirk (1996): On the biology of the
Turkish straits system. Bull. Inst. océanogr. Monaco, n°
spécial 17, 205-221.

Papaceonstantinou, C. (1988): Fauna Craeciae V. Check-
list of marine fishes of Greece. Hellenic Zoological
Society, Athens.

Quignard, J. - P. & C. Capapé {1971): Liste commentee
des selaciens de Tunisie. Bull. inst. Océanogr. Péche,
Salammbd, 2(2), 131-141.

Quéro, J. C. (1984): Lamnidae. Iz Whitehead, P, . P.,
M. L. Bauchot, |. C. Hureay, |. Nielsen & E. Tortonese
{eds: Fishes of the North-eastern Atlantic and the
Mediterranean, CLOFNAM. Vol. 1, UNESCO, Paris, 83~
68.

Riedl, R. (1983): Fauna und flora des Mittebneeres.
Verlag Paul Parey, Harmburg & Berlin,

Risso, A. (1810) ichthyologie de Nice ou histoire
naturelle des poissons. F. Schoell, Paris.

Soljan, T. (1948): Ribe Jadrana, Fauna i Flora Jadrana, 1.
Institut za oceanografiju i ribarstva, Split,

Tortonese, E. (1956): Fauna d'ltalia. Leptocardia, Ciclo-
stomata, Selachii. Calderini, Bologna.

Uner, S. (1984): Bahk availigi ve yemekleri. Say Ya-
ymncihk, stanbul.

180




ANNALES - Ser, hist. nat. - 13 - 2003 - 2

original scientific article UDK 597.3:591.16(262.03)
received: 2003-15-06

EFFECTS OF REPRODUCTIVE FACTORS ON INTERRELATIONSHIPS
BETWEEN THREE DEEP WATER SHARKS FROM NORTHERN TUNISIA
(CENTRAL MEDITERRANEAN)

Christian CAPAPE, Olivier GUELORGET, Christian REYNAUD & Adam MARQUES
Laboratoire d'lchtyologie, Université Montpetlier I}, Sciences et Techniques du Languedoce, F-34 095 Montpellier cadex 05, France
t-mail: capape@univ-montp2.fr

Jean Luc BOUCHEREAU
taboratoire de Biologie marine, EA 326 DYNECAR, Université des Antitles-Guyane, BP 592, F-97157 Pointe-a-Pitre cedex,
CGuadelaupe. Antilles francaises

Jeanne ZAOUALI

14, rue Virgile, 2025, Salammbd, Tunisie

ABSTRACT

Three deep water sharks ate known to occur in the waters off the northern Tunisian coast: the blackmotith cat-
shark Galeus melastemus (Rafinesque, 1810), the gulper shark Centrophorus granulosus (Schneider, 1801} and the
velvet belfy Etmopterus spinax (Linnaeus, 1758). They afl inhabit simifar biotopes. Competition for food may be in-
ferred among the three squalid species, but sufficient food is available in these areas. Moreover, morphological
characleristics, such as size at first sexual maturity, maximal size, fecundity and reproductive mode, viviparity and
oviparity, are different for each species. These characteristics considerably reduce the inferred competition for food
in the area between the three species. They allow the three sympatric deep-water sharks to live and reproduce off
northern Tunisia,

Key-words: deep water sharks, Etmapterus spinax, Galeus melastoraus, Centrophorus granulosus, prey cotmposition,
biological factors, interrelationships, northern Tunisia, Mediterranean

EFFETTI DI FATTORI RIPRODUTTIVI SU INTERRELAZIONI TRA TRE SPECIE DI SQUAL
DI ACQUE PROFONDE IN TUNISIA SETTENTRIONALE (MEDITERRAEO CENTRALE)

SINTESH

Tre specie di squali di acque profonde sone note al laigo della costa settentrionale defla Tunisia: il boccanera
Galeus melastomus (Rafinsesque, 1810}, il centrofora Centrophorus granulosus (Schneider, 1801) ed if moretio £t-
mopterus spinax {Linnaeus, 1758), che occupane biotopi simili. Si pud pertarto supporre una competiziene per il
nutrimernito tra le tre specie di squalidi, benché in tali aree sia disponibile una quantita sufficiente di cibo. Inolire, ca-
ratteri motfologici quali la taglia alla prima malurits sessuale, {2 taglia massima, la fecondita ¢ la modalita di tipro-
duzione, ovipara e vivipara, sono differenti per tali specie. Questi caratteri riducono ulteriormiente fa possibile cora-
petizione per il nutrimento nell’area ira queste tre specie, permettenda loro di vivere e riprodursi nefle acque al lar-
go della Tunisia settentrionale.

Parole chiave: squali di acque profonde, Etrnopterus spinax, Galeus melastomus, Centrophorus granulosus, compo-
sizione delle prede, fattori biologici, interrelazioni, Tunisia settentrionate, Mediterraneo
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INTRODUCTION

According to Quignard & Capapé (1971}, Capapé
{1989) and Bradat {2000), three deep water sharks are
known to occur off the northern Tunisian coast tFig. 1):
the blackmouth catshark Galeus melfastomus (Rafi-
nesque, 1810), the gulper shark Centrophérus granulo-
sus (Schneicder, 1801) and the velvet belly Enmopterus
spinax (Linnaeus, 1758).

They are usually caught at depths exceeding 400 m
with quite unfavourable abiotic parameters and not very
high biological diversity, and involve an interspecific
competition pressure especially with regard to the three
sympatric deep water sharks, active predators and vora-
cicus feeders as other elasmobranch species {Capapé,
1976).

Nevertheless, commercial and scientific trawlings
conducted in deep waters off the northern Tunisia have
shown that the three shark species are concomitantly
captured together in relative abundance. Moreover, for
each species, juvenile and adult males and females
have been collected. Adult fernales bearing encapsu-
fated eggs or embryos and different stages of develop-
meryt have also been examined. These records suggest
that the three sympatric species are probably able 10 live
and reproduce in the same area, although interspecific
competition pressure is probably inferred and cannot be
totally neglected.

In order to answer this question, two separate analy-
ses were conducted.

The first analysis was to compare prey composition
of the diet in £. spinax, G. melastormus and C. granulo-
sus. Diet composition of G. melastormus and C. granulio-
sus from off the northern Tunisian coast had been previ-
ously studied (Capapé & Zaouali, 1976; Capape, 1985).
However, titde is known about food and feeding habits
of E spinax from the area and only general data were
provided (Capapé, 1975). Further observations allow to

expand upon the previous data. In the present work, we
first of all present a conventional conient analysis
{(qualitative) of £, spinax from the norhern Tunisian
coast and examine the role of seasonal, sexual and on-
togenic factors on its diet, which are compared with
those of its two sympatic species.

The second analysis was 10 compare some aspects of
the reproductive biology of sharks, which had been pre-
viously studied for the blackmouth catshark {Capapé &
Zaouali, 1977; Tursi et al, 1993), the gulper shark (Ca-
papé, 1985, Golani & Pisanty, 2000) and the velvet
belly (Hickling, 1963; Vacchi & Qrsi Relini, 1979, Ka-
basakal & Unkal, 1999; Capapé et al., 2001; De Mad-
dalena & Piscitelli, 2001), and to explain their role in
the interrelationships between the three sympatric deep
water sharks captured off notthern Tunisia.

MATERIAL AND METHODS

Velvet bellies were collected by means of trawlings
on the Bank of Esquerquis (northern Tunisia) and off the
northern coast of Tunisia between 1973 and 1990. Of
the 120 captured specimens, 43 males (27 juveniles and
16 adults} and 77 females (63 juveniles and 14 adults}
were recorded. Digestive tracts were removed and ex-
amined for food items.

Two qualitative parameters were used o analyse
stomach contents:

- percent of occurrence (PO) indicating the percent
of stomachs with food items or with remains of food
items (Tab. 1);

- frequency index of zoelogical group preys (FI} indi-
cating the number of times a zoological group is found
i stomach contents related to the total number of full
stomach contents examined (Tab. 2).

Food items were identified at generic and specific
levels when possible. Zoological groups found in £ spi-
nax stomach contents are listed in Table 3.

Tab. 1: Percent of occurence of food items in stomach contents of Etmoplerus spinax for sex, category and season.
Tab. 1: DeleZ polnih Zelodcev morskif psov viste Etinopterus spinax glede na spol, starostno kategorije in sezono,

Sex Males Females

Category uveniles Aduits uveniles Adults

Season Sun { Win {Annual | Sum | Win [Annual| Sum | Win [Annual | Sum | Win {Annual| General

total total total totad total

Stomachs 14 13 27 9 7 16 32 31 63 12 2 14 120
examined

Stomachs with| 12 10 22 7 6 13 26 27 53 10 2 12 100
food
IF’ercent of 86 77 81 77 86 81 81 87 84 83 100 86 83
oCcurrence
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BE

Fig. 1: Geographic distribution along the coast of Tunisia of (A) Ftmopterus spinax, (B} Galeus melastomus and (C)
Centrophorus granulosus. BE: Bank of Esquerquis, GG: Gulf of Gabes, GH: Guif of Hammamet, GT: Gulf of Tuuis,
NC: Northern Coast. Arrow 1 paints at the site of G. melastomus recorded for the first time in GH (see Brada¥ et
al., 2000).

SL. 1: Geografska razsirjenost obravnavanih morskih psov vzdoiZ tunizijske obale: (A} Etmopterus spinax, (B)
Galeus melastomus in (C) Centrophorus granulosus. BE: Banc des Esquerquis, GG: Gabeski zaliv, GH: Hammameski
zaliv, GT: Tuniski zaliv, NC: severna abala. Puiica 1 kaZe na lokaliteto v Hammameskem zafivu, kjer je bil prvic
zabeleZen G. imelastomus (glej Bradai et al., 2000).

183



ANNALES - Ser. hist. nat. - 13 - 2003 - 2

Chiristiat CAPAPL o af: BFFECTS OF REPRODUCTIVE FACTORS ON INTERRELATIONSHIPS BETWEEN THIREE DEEN WATER SHARKS ... 181-190

Males and ferales, with juveniles and aduits among
them, are examined separately. The specimens larger
than the size at first sexual maturity, which is reached
by velvet bellies in Tunisian waters at about 350 mm
and 380 mm TL by males and females, respectively,
were considered as aduits (Capapé et al., 2001).

The specimens were grouped into seasonal catego-
ries carresponding 1o the period of the year when the
trawling surveys were made: surnmer {Sum), from june
o September and winter (Win), from December to Feb-
ruary.

Tests for significance were assessed for ttest (p <
0.01).

RESULTS

Twenty stomachs were empty and the mean value of
percent of occurrence (PO) was 83. The PO of juvenile
and adult males and females had high value from 77 to
87 (Tab. 1). However, seasonal variation is not clearly
evident except in juvenile males.

Crustaceans, cephalopods and teleosts were the
most important preys and their occurrence in the stom-
ach contents showed seasonal variation. Annelids and
elasmobranchs were poorly represented (Tab. 2).

The crustacean species were best represented, of the
seven identified species Asisteus antennatus (9), Ponto-
philus spinosus {9) and Plesionika martia {12) were most
often recorded in the stomach contents. Three cephato-
pod species were identified, Sepia elegans (5), Sepietta
owenfana (11} and Sepiofa sp. (2) and of the six teleost
species identified, Ichtyococcus ovatus (9), Myctophum
punctatum, Cadiculus argenteus {5) were most fre-
quently consumed by E. spinax (Tab. 3).

Some annelid worms, crustaceans, cephalopods and
teleonsts were unidentified, as they were represented by
remains of food.

Moreover, two elasmobranch species were identi-
fied, Small specimens and three egg-capsules of G. me-
lastomus, but also two £, spinax newborns with remains
of an internal vitellin vesicle and umbilical scar were
present in stomach contents,

Tab. 2: Frequency index (Fi) of zoolegical groups ingested by Etmopterus spinax for sex, category and season,
Tab. 2: Frekvencni indeks (Fi) posameznih skupin Zivali glede na spol, starostno kategorijo in sezono, ki jih je

plenil morski pes Eunopterus spinax.

Sex Males Females

tCategory Non-adults Adults Non-adults Adults

Season Surt | Win | Annual | Sum | Win | Annual | Sum Win | Anmual | Sum | Win [Annuali General

total otal total total total

Crustaceans [B8° (0.60)8 10.61016 (0,731 (0.14)] O 1 {0.08) |20 (0.771€ {0.59){36 (0.68)| 2 (0.2)] 0O i2{0.16}{55 (0.55)
Cephalopods | 2{0.16)]5§0.23)} 7 0.32) 12 {0.28)] 0 2{0016) [ 440150 16 (0.22) TG {0I9R2(0.20) O 12(0.16421 (0.21)
Teleosts 440.33)32(0.15)] 6 £0,27) 16 {0.86)4 10.57)10 (0.77)] 4 {0.15} | 5 (0.18) | 3 (0.17) | 6 (0.6) |2 (1.048 {0.66H33 (0.33)
Other groups | 1{0.08) 0 110.04) 31 (0.14)2 (0.28)} 3 {0.23} 0 1{0.04)[1{00D{2(0.2)] O §{2{0.16}{10(D.10)

* prmber of times a prey belonging to a zoological group is ingested

DISCUSSION

The mean value of percent of occurrence (83, see
Table 1) indicates that E. spinax is an active predator
and voraciots as other elasmaobranch species and agrees
with McPherson (1980). However, only five zoological
items were reported from E. spinax stomach contents
and for each of them few species were recorded. This
suggests that the species is rather opportunist and feeds
on the most abundant food items available in their envi-
ronment; the velvet bellies being restricted to deep bot-
toms where biological environment does not present a
high diversity. The variation of frequency incidence
armneng zoological iters in juvenites and adults suggests
a change in food and feeding habits and prey selectivity
in F. spinax according to the category of specimens

{Tab. 2). For instance, the adults ingested more cepha-
lopods and teleosts than the juventles. This may be due
to the fact that larger specimens were more active
predators and expericnced feeders. Moreover, depth
segregation with sex and size cannot be neglected. With
regard to this point, Orsi Relini & Wirtz {1977) wrote:
"The young of Etmopterus spinax have also been ob-
served on epybathyal bottoms {about 450 m) in late
spring, whilst the adults are observable in varying num-
bers at 500 meters, throughout the year."

Our cbservations of £ spinax agree with previous
papers referring to items ingested but they differ at spe-
cific level. This difference could be related to the avail-
able species between the areas and depths involved.
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Tab. 3: List of prey species identified in stomachs contents of Firnoplerus spinax.
Tab. 3: Seznam vrst plena, dolocenih v Zelodciti morskega psa Eunopierus spinax.

Sex Males Females

Category juveniles Adults juveniles Adults

Season Surr  Win | Sum | Win | Sum | Win | Sum | Win | Total
Stomnachs examined 14 13 9 7 32 31 12 2 120
Annelids

unidentified T | | 1 1 |3
Crustaceans

Aristeus arennatus 1 6 2 Q
Chicrotocus crassicornis 1 2 2 5
Plesionika heterocaious 1 1 1 2 5
P. martia 2 1 2 1 6
P. edwardsii 1 2 1 4
Pontophilus spinosus 2 3 3 i 9
Goneplax rhomboides 2 i 3 3 9
unidentified 3 3 1 2 1 10
Cophalopods

Sepia elegans 1 1 2 1 5
Sepicia sp. 1 1 2
Sepietta oweniana ] 3 1 5 1 11
unidentified 2 2 4
Elasmobranchs

Caleus melastomus 2 1 2 3
Limopterus spinax 1 2
Teleosts

Ichtyococcus ovatus 2 i 2 1 ] 2 9
Myclophium punctatum 2 1 ] 2 6
Gadiculus argenteus 2 2 i 5
Phycis phycis 1 1 2
Hoplosthetus mediterraneus 1 1 2
Callyonimus sp. 1 1 2
unidentified 1 1 1 1 2 1 2 9

Wheeler (1969) reported Euphausiacea, crustaceans
and bony fishes of the genus Micromesistius in stomachs
contents of specimens from British waters. In ltalian
seas, according to Bini (1967), the species feeds on
cephalopoed molluscs and small decaped crustaceans.
Capapé (1975} found some unidentifiable teleosts in
stomach contents of some £. spinax caught off the Tuni-
sian coast. Orsi Relint & Wiirtz (1977) analysed and
compared stomach contents of the velvet belly and the
blackmouth catshark from the Ligurian Sea. They wrote
that “£. spinax feeds in the pelagic zone above all on
farge size preys; its food specially seems to be orientated
towards neltonic  cephalopods.” MePherson  (1980)
noted that prey composition in £. spinax usually consists
on fishes, cephalopods, Fuphausiacea and crustacean
decapods in the western Mediterranean. Kabasakal &
Unsal (1999} examined stomach contents of five speci-
mens caught in the north-eastern Aegean Sea, two of
which were empty, while the others contained remains

18

of decapod crustaceans, cephalopods and teleosts.

Tab. 4: Comparisons of annual percent of accurence
(PO) between Ltmopterus spinax, Centrophorus granu-
tosus and Galeus mefastomus for each category

Tab. 4: Primerjava Stevila polnih Zelodcev (PO; letni
delez v %)} globokomaorskih vest morskih psov Etmaop-
terus spinax, Centrophorus granulosus in Galeus melfas-
tomus glede na starostno kategorijo.

Category Non-adults| Adults

Species n{ PO | n |PO} Average
annual PO

Etmopterus spinax | 90 | 82.5 { 30 183.5 43.0

Cenirophorus 81 |89.04 68 [79.0 34.0

granujosus

rCIa!eus mefastomus | 276] 80.4 [166(79.6 80.0
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Fig. 2: Interspecific competition among (A) Centrophorus granulosus, (B) Etmopterus spinax and (C)
Galeus melasiornus, invelving factors which increase (+) or reduce (-) the demographic pressure exerted
by one species on another (partially redrawn from Capapé, 1989).

Si. 2: Tekmovanje med vrstami (A) Centrophorus granulosus, (B) Etmoplerus spinax in (C) Galeus melastomus,
z dejavniki, ki povecujejo (+) ali zmanjujejo {(-) demaografske pritiske, ki jih ustvarja ena vrsta na druge
{deino prirejeno pa Capapé, 1989).
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The elasmobranch occurrence in stomach contents
of some Tunisian velvet bellies had prabably accidental
significance: they could be ingested during trawling. On
*he other hand, thray could be the result of & competition
pressure for food items. Records of elasmobranchs as
prey itemns are usually reported in diet of elasmobranch
species (Bigelow & Schroeder, 1948; Stevens & lyle,

1989; Waller & Baranes, 1994). Moreover, the record of
£, spinax in stomach contents of our sample species
probably suggests a case of cannibalism in elasmo-
branchs, nevertheless different of oophagy andfor adel-
phophagy described in other sharks (Springer, 1948;
Gibmore, 1983; Gilmore et al,, 1983),

During trawling surveys in deep areas off the Tuni-
sian northern coast, two other deep-sea shark species,
G. melastomus and (. granulosus, are concomitanily
caught together with £. spinax. They probably inhabit
the same or closed niches and competition for food
hetween them could be inferred. For each shatk, mean
anntal PO of the three sharks had high values, and were
not significantly different {p > 0.01, Tab. 4). These high
values supgest that they are active feeders, as well as
that an important avaifability in food occurred in their
respective habitats.

However, £. spinax, C. granulosus and G. melasto-
mus feed on crustaceans, cephalopods and teleosts
{Tab. 5), but crustaceans were mainly consumed by £
spinax, cephalopods by G, mefastomus and teleosts by
C. granulosus.

Moreover, of the 78 prey species numbered in stom-
ach contents of L. spinax, C. granulesus and G. melas-
tomus, only eight species were recorded in common.
Intraspecific competition for food and consequently
niche overlap for diet seem to be considerably reduced.

Referring to Golani & Galil {1991} and his own ob-
servations on the diet of the striped red mullet from the
eastern central Adriatic, Duldi¢ (2002) wrote: “Food
specialisation and dietary breadih are a result of evolu-
tionary development of unique feeding hehaviour, mor-
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phology and mouth structure, which interact with the
size, distribution and abundance characteristics of cer-
tain types of the available benthic fauna."

To explain the overlap of diet niches for the three
deep-water sharks from the western Mediterranean, G.
melastomus, E. spinax and Dalatias licha, McPberson
{1980) used theoretical model based on mathematic pa-
rarneters,

We have used only some biological parameters of
the three sharks, which are sumrnarized in Table 6 as
size at birth, size at sexual matwity, maximal size, re-
productive mode and fecundity. Their roles on interrela-
tionships are generated as a model plotted in figure 2.

The gulper shark matures at a larger size and has a
farger maximal size than its sympatric sharks and, con-
sequently, it consumed larger preys than F. spinax and
G. melastomus were able to do, A competition for food
could be inferred between juvenile C. granulosus and
adult E. spinax and G. melastomus, but this opinion
needs confirmation: a spatial segregation occurs be-
tween sexes and categories of specimens in elasmo-
branch species (Waller & Baranes, 1994). Mouth widih
is smaller in £. spinax and G. melanostomus than in C.
granufosus, and teeth counts and teeth shape are very
different between the three species {Ledoux, 1970; Ca-
papé & Ben Brabim, 1984). Moreaver, the fecundity of
the first species seems to be the lowest ever recorded in
an elasmabranch species whatever the area {Sara, 1968;
Capapé, 1985; Mellinger, 1989; Golani & Pisanty, 2000;
Guallart & Vicent, 2001). Its recruitment is poor, lesser
than this of both £. spinax and G. melastomus. It ex-
pelled its foetuses, generally a single specimen per litter
{Capapé, 1985; Gualtart & Vicent, 2001} in nursery sites
restricted at the level of the Bank of Esquerquis (northern
Tunisia) as this was the case of £. spinax according to
Capapé et al. (2001}, but size at birth is very different for
each species {Tab. 6) and competition pressure for food
is reduced between them with regard to neonates and
juventiles.

Tab. 5: Comparison of frequency indexes (FI} and number of species-preys (n) belonging to different prey items in-
gested by Ftmopterus spinax, Centrophorus granulosus and Galeus melastomus,

Tab. 5: Primetjava frekvencnih indeksov (FI) in Stevila vest plenia (n) posameznih skapin Zivali, ki so jih uplenile tri
vrste morskih psov Eumopterus spinax, Centrophorus granulosus in Galeus melastomus.

Prey item Crustaceans Cephalopods Teleosts Other groups Total
Species ¥l 1 Fl n i n ! r n
Etmopterus spinax 0.55 7 0.21 3 0.33 6 0.10 3 19
Centrophiorus granulosus | 0.21 O 0.13 3 0.74 11 0.09 3 23
Galeys melastomus 0.44 11 Q.44 5 0.53 13 0.08 7 36
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Tab. 6: Biometric measurements and reproductive data for Efmopterus spinax, Cenirophorus granulosus and Galeus

melastomus.

Tab. 6: Biometricni in razmnoZevalni podatki za tri veste morskily psov Eimopterus spinax, Centrophorus granulosus

in Galeus melastomus.

Species Size atfirst] Maximal | Reproductive | Reproductive | Fecundity Authors

maturity | size {mm) mode cycle period

{mm} (months}

Ermopterus 350-380 460 viviparous 24 5-17 [ 2 years Capapé et al. {2001)
spinax
Centropharus | 800-900 | 960-1280 | viviparous 24 1/ 2 years Capapé (1985)
granulosus
Galeus 420 550-560 | oviparous ? 15-25 / one vear] Capapé & Zaouali {1977)
melastomus

On the other hand, size at sexual maturily and
maxunal size do not show important differences be-
tween £, spinax and G. melastomus (Tab. 6). Moreover,
the first 1s a viviparous species and the second an ovipa-
rous one. The deposition sites of egg capsules of the
blackmouth catshark are widely distributed throughout
the waters off northern Tunisia as well as scyliorhinid
species from other marine areas (Capapé, 1977; Able &
Flescher, 1991, Capapé et al., 1991). Consequently, the
discovery of egg-cases in E. spinax stomach contents
could not affect the blackmouth cat shark populations.
Barrul & Mate (2001) reported records of yolks sacks
embryos of the small spotted catshark Scyliorhinus
canicula in stomach contents of the angular roughshark
Oxynotus centrina. They gave similar opinion as Cox &
Koob (1993} who reported that predation of shark egg-
case by marine animals is rather rare, However, a com-
petition for food could be inferred between adulis of F.
spinax and G. melastomus. Nevertheless, the preference

of E. spinax for crustaceans and the cephalopod prefer-
ence of G. inelastomus considerahly reduce this inter-
specific competition between the adults of both species
in the area. These observations aflow to state that the
three deep water sharks are able to live and reproduce
off northern Tunisia.
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POVZETEK

V vbalnify vodah Tunizife se pojavijajo tri globokomarske vrste inorskift psov: Galeus melastomus (Rafinesque,
1810), Centrophorus granulosus (Schneider, 1801} in Etmopterus spinax (Linnaeus, 1758), ki vsi naseljujejo podobne
biotope. Med vrstami tu in tam poteka tekmovanje za hrano, pa Cepray je v teh vodah ravno ne manjka. Sicer pa je
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med nfirai zaznati razli¢ne moriotoske znacilnosti, kot na primer velikast, doseZeno ol njihovi spolni zrelosti, mak-
simalna dolZina, plodnost in nacin razmnoZevanja, Zivorodnost in jajcerodnost. In prav te znadiinosti v veliki meri
zmanjSufejo tekmavalnost teh treh vist za hrano in doveljujejo, da ti simpatricni globokomorski psi #ivijo in se

razmno2ujejo v tuniskih abalnih vodah.

Kijuéne besede: globokomorski psi, Etmopterus spinax, Galeus melastomus, Centrophorus granulosus, sestava plena,
biologki dejavniki, medsebojni odnosi, severna Turizija, Sredozemlje
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ABSTRACT

in the Mediterranean, 47 shark species have been recorded so far. Some of these species are commercially im-
portant and have heen exploited over the ages as target species or bycatch, while others are tare or very rare, and
therefore have not been recorded on a regular basis. Due to the niegative impact of irresponsible fisheries on sharks,
a decline of some shark populations has been observed. The aim of this paper is to present the status of sharks in the
Mediterranean and to propose some measures for their conservation and better management of their exploitation.

Key words: sharks, status, fisheries, conservation, Mediterranean

STATO DEGLI SQUALE NEL MEDITERRANEO
SINTES/

Quarantasette specie di squali sono state identificate nel mare Mediterraneo fino ad oggi. Alcune di esse hanno
un alto valore commerciale e nel corso della storia sono state sfruttate come specie bersaglio o cacciate, mentre al-
tie sorio rare ¢ molto rare e vengono avvistate sofo occasionalmente. Uautore segnala if declino di alcune papola-
ziani di squali come conseguenza dell’impatto negativo di una pesca irresponsabile degli squali. Scopo dell’articofo
& quello di fornire una corta descrizione defio stato degli squali nel mare Mediterraneo e di proporre alcune isure
di conservazione e di migliore gestione def loro wtitizzo.

Parole chiave: squali, stato, pesca, conservazione, mare Mediterranee
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INTRODUCTION

Ecologists classify sharks as strong K selected spe-
cies" due to their life history characteristics, such as
stow growth rates, relatively late sexual maturation, long
reproductive cycles, tow fecundity potential and long
life spans.

Many shark species, including commercially impor-
tant species, are extremely stow growing, For instance,
piked dogfish, Squalus acanthias, which is one of the
most important commercial species in the Mediterra-
nean, has been estimated to reach maturity al sbout 25
years {Jones & Geen, 1977). Hence, the sandbar shark,
Carcharhinus pfumbeus, also one of the commercially
most important Mediterranean species, has been esti-
mated to reach malurity from 15-16 years {Sminkey &
Musick, 1995) to aboul 30 years (Casey & Natanson,
1992).

The reproductive cycle, which means how often the
sharks reproduce, usually lasts for one or two years in
most shark species, although onger cycles of three and
four years have been also proposed for some species
which, however, still need to be investigated more thor-
oughly. The gestation period, which is the time of em-
bryonic development from fertilization to birth, also
lasts for usually one or two years. For some species,
such as the basking shark Cetorhinus maximus, it bas
been proposed that the gestation period lasts for 3.5
years {Compagno, 1984},

Sharks have low fecundity potential that is charac-
terized by small number of young per litter, which usu-
ally ranges from two to twelve. Most of the carcharhinid
sharks usually produce less than a dozen young per lit-
ter, with an exception of the blue shark, Prionace
glauca, which produces over 30 pups, have often been
reported {Castro et af., 1999).

Some sharks have very long life span, e.g. tope
shark, Galeorhinus galeus, which can live as long as 60-
70 years (Vannuccini, 1999). Although the reproductive
life span of many shark species still needs to be investi-
gated comprehensively due to the fong time that has ©
elapse before maturation and long reproductive cycles,
it appears that a given female may only produce a few
offspring in its lifetime (Sminkey & Musick, 1925),
which makes the shark populations particularty vulner-
able to oveifishing. As there is no evidence of any com-
pensatory mechanisms by female sharks that will in-
crease brood size or decrease the length of avarian and
gestation cycles in response to overfishing, it is pre-
sumed that it is highly uniikely that those mechanisms
can e evolved rapidly enough to compensate for the
increase in mortality (Castro e al,, 1999}

The described life history characteristics, combined
by integrated effects of mainly unmanaged and irre-
sponsible fishing, pollution and habitat destruction, are
cavsing changes in abunclance, size structure and bio-

togical features of shark populations, which in the ex-
tremie could lead to extinction of seme species in the
Mediterranean, Hence, there are also indirect impacts
on ecosystem due to changes in species prey-predator
interactions that may lead to species replacement.

Rapid growth of shark fisheries in the early 19805 in
the Mediterranean, as well as in the entire world,
caused previously released or discarded sharks to be
retained as bycatch and brought on board to be finned.
Many shark species, which previousty had no commer-
cial value, became target species or important bycatch.
From the facts that Meditesranean countries Italy and
Franice are the major consuming countries of the shark
meat, while Spain is the world's largest exporter of this
meat {Vannuccing, 1999}, it is obvious why public con-
cern regarding the shark status in the Mediterranean is
rising.

MATERIAL AND METHODS

Data presented in this paper were collected from
scientific and popular literature, FAO fisheries statistics
ang the "Report of the meeting of experts for the elabo-
ration of an action plan for the conservation of Mediter-
ranean species of cartilaginous fish*, which is a sum-
mary of the meeting held in Rome on 10-12 October
2002, All common and scientific names of sharks used
in this paper fatlow Anonymus (2602).

RESULTS AND DISCUSSION

i the Mediterranean, 47 shark species (14 famities}
(Anonymus, 2002} have been recorded so far {Tab. 1),
Some are corrmon species and therefore of commercial
importance as target species or bycatch, whife some are
rare or very rare and, therefore, not recerded on a
regular basis. Currently, sharks are exploited by both
commercial and recreational fisheries throughout the
entire Mediterranean. Consequently, sharks are har-
vested by different fishing gear which ranges from large
commercial gear (bottom and pelagic trawls, purse
seines, floating longlines, driftnets...), small scale (arti-
sanall gear {(bottormn longlines, gillnets, trammel nets..}
to recreational gear (trolling lines, hand lines, hooks...).

In [UCN's Red List of Mediterranean Sharks, one
species has been characterized as endangered, 5 spe-
cies are considered vulnerable, 16 species are in the
category Lower risk {near threatened), while two species
appear in the category Data deficient. Nevertheless,
such list is based on currently existing and official as-
sessinents, while new preliminary reports show that
overall situation is much worse.

it has to be pointed out that all assessrents of shark
species are mostly based on limited data due to the lack
of biological and fisheries facts. Most fishery and ich-
thyological studies were concentrated on teleosts rather
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than sharks, as those were of low econormical value and
were difficult to sample. Therefore shark biology has
been neglected in the past. Although the situation has
changed in the last two decades owing to an increase In
the shark’s economical value and rising of the general
concern regarding their status, such studies are stifl
rather slow moving and deficient. Regarding shark fish-
ery, most of the countries do not report their data con-
cerning sharl landings, especially by species. There are
any different reasons for such behaviour {which would
not be elaborated in this paper), which leads to the con-
clusion that there will be no significant changes in the
future. Consequently, there are no suitable models to
assess shark populations. Moreover, most of the models
are based on bony fishes, whose life history characteris-
tics are quite different 10 those of the sharks, which
rnean that even if biological and fishery data would ex-
ist, results from such rmodels would be guestionable.

Knowing such limitations and with present data it is
a great prablem t¢ determine the actual sharks’ status.
Nevertheless, based on known life history characteris-
tics and available data, the following has been estab-
tished as far as the status of Mediterranean sharks is
cancerned:

Family Hexanchidae

Both species from this family, the sharpnose seven-
gill shark and bluntnose sixgill shark, are deep-water
species and their landings in the Mediterranean have
not been reported. However, although they are not tar-
get species, they have been caught as bycatch by trawls,
bottom tonglines and gillnets. It appears that their habi-
tat, due to its depth where low number of fishing gear
operates, is relatively protected, but data for the evalua-
tion of bycatch impact are still insufficient. Although
they belong to non-exploited species, their life history
characteristics along with the fact that juveniles comes
into very shallow waters (Castre et al., 1999), where
they are exposed to much larger number of fishing gear
and therefore higher fishing pressure, makes them par-
ticularly vulnerable to overfishing. H. griseus is listed in
IUCN/SSG Red List.

Family Centrophoridae

This family has been presented in the Mediterranean
by 4 species: Centrophorus granufosus, (. squamosus,
C. uyato and Deanfa calcea. As these species are of no
interest to fisheries, therefore they belong to non-
explaited species. Nevertheless, thase deep-sea species
are being exploited, as bycatch, by unmanaged fisher-
ies, so studies are required to determine their poorly
known life history characteristics and other parameters
necessary for better management. According to current
knowledge it can be said that their life history charac-

e}
o

teristic makes them highly vulnerable to overexploita-
fior and population depletion. C. granufosus is listed in
IUCN/SSG Red List.

Family Dalatiidac

Regarding the number of i’ representatives, Cer-
troscymnus coelolepis, C. crepidater, Dalatias ficha, Et-
mopterus spinax, Oxynolus centrina, Scymnodon rin-
gens and Somnjosus rostratus, the family Dalatiidae oc-
cupies a remarkable place among the Mediterranean
sharks. None of these species belongs to target species,
but they are often caught as bycatch of different fishing
gears such as trawls, longlines, gillnets and tramme} nets
and even handlines. Similar to previously described
farnily, life history characteristics are still poorly known,
bt based on the reported decline of D. ficha in other
areas and problems in determining of proper MSY (da
Silva, 1983, 1987), this family deserves much greater
attention and better management. D. licha is listed in
HUCN/SSG Red List.

Family Echinorhinidae

Echinorhinus brucus, a deep-sea shark species, is the
only representative of this family in the Mediterranean.
This species is currently very rare in the Mediterranean,
even focally extincl. As very little is known about its re-
productive processes, it is suggested that its rarity and
local disappearance indicate that this species may be
very long-fived and slow-reprociicing, and that by-
catches of this species ray be sufficient to prevent re-
placement of locally exploited populations (Castro et
al.,, 1999).

Family Squalidae

Squalus acanthias and S. blainvillei are the repre-
sertatives of Squalidae in the Mediterranean, of which
§. acanthias is probably the most abundant shark and
the only species whose commercial importance can be
compared to commercially important bony fishes
{Campagno, 1984). Moreover, this species is one of the
rate shark species whose landings have been officially
reported by several Mediterranean countries. Hence,
landings of S. acanthias in the Mediterranean show a
dramatic decrease (Fig. 1) from 1490 tonnes reported in
1990 to only 95 tonnes in 1397, while moare recent data
frorm 2000 have shown an increase to 206 tonnes (FAQ,
2002}, Mostly, itis caught by bottom trawis, but even by
gillnets and longlines. This shark is one of the most
studied species, as it is one of the relatively few sharks
that can be kept in captivity for a few years (Castro et
al., 1999). Accordingly, the vulnerability to overfishing
of this species has been known for a long time, so in
many countries alf over the world its stocks are already
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Fig. 1: Squalus acanthias landings for the Mediterranean area (FAO area 37) (FAQ, 2002).
Sk 1: Ulov morskega psa trneZa Squalus acanthias v Sredozemskem morju v tonah (FAQ predel 37) (FAQ, 2002).

considered as overexploited by scientists {Vannuccini,
1999). Although some Mediterranean countries have
reported its landings, the biggest fishing countries, such
as ltaly, have not reported any landings at all, while
France and Spain have reported only on minor guanti-
ties, and even this only occasionally. Also, it still needs
to be determined whether the reported landings concem
S. acanthias only, or are mixed with catches of S, blain-
viflei. Some countries have reported on landings of this
family as of a group (Dogfish sharks). These landings
also showed decline as it can be seen in a case of Tuni-
sia {from 1183 tonnes in 1992 to 19 tonnes in 1996} or
Croatia {from 535 tonnes in 1993 to 50 tonnes in 2000).
Other Jandings show smaller fluctuations, or have been
reported sporadically. Therefore, knowing life history
characteristics such deficient fanding data suggest that
appropriate management programs should be estab-
lished for each country in order 1o prevent decline of
these species in the entire Mediterranean. S. acanthias is
listed in IUCN/SSG Red List.

Family Carcharhinidae

This Is the targest family of sharks in the Mediterra-
- nean, represented by 10 small 1o large, bottom to pe-

- lagic species. It is also commercially most important

~family, as many of these species are used for food, fins,

- leather, -etc. Some species are wide-ranging or cosmo-

:'*polit‘an‘ {Castro et al., 1999). Mostly they are caught by

longlines, trawls and gillnets, but even with handlines,
particutarly in recreational fisheries.

Most of these species are slow growing species with
late maturity. Thus, the smallest mature specimens of
Carcharhinus altimus were a 213 cm TL male and 221
cm Tt female (Springer, 1960). C. brachyurus sexual
maturity age was calculated at 13-19 years for males
and 19-20 years for females (Walter & Ebert, 1991}, C.
brevipinna {listed in [UCN/SSG Red List) males mature at
130 cm TL or 4-5 years, while females mature at 150-
155 cm TL or 7-8 years (Branstetter, 1987). According to
Bonfil et af. (1993), C. falciformis (listed in IUCN/SSG
Red List} males mature at 225 cm TL {about 10 years)
and females at 232-245 cm T {more than 12 years old).
Males of C. feucas (listed in [UCN/SSG Red List) mature
at 210-220 cn TL or 14-15 years of age, while females
mature at least at 225 cm TL, which corresponds to mare
than 18 vears of age {Branstetier & Stiles, 1987). Wininer
& CHff (1996} determined the maturity age for C. fim-
batus (listed In {UCN/SSG Red List) females at 7 years,
and b years for males. Seki et al. {1998) gave the size at
maturity of C. fongimanus {listed in {UCN/SSG Red List)
for both males and fermales as 175-189 om TL, corre-
sponding to an age of 4-5 years. C. obscurus isted in
IUCN/SSG Red List) mature very late, males at about 279
cm TL, corresponding to 19 years of age, and females at
about 284 cm TL, corresponding to 21 years of age (Na-
tanson et al., 1995). C. plumbeus {listed in fUCN/SSG
Red List) is also a very slow growing species, its maturity
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age ranging for both sexes from 15-16 years {Sminkey &
Musick, 1995} to 29-3Q years {Casey & Natanson, 1992),
Sipilar sstuation has been observed in the case of
Prionace glauca {listed in IJCN/SSG Red List), whose
maturity has indeed not been accurately determined as
yei, but based on different studies it ranges from 4 to 7
years {(Caiiliet et al., 1983; Nakano, 1994).

- Minor and sporadic fandings of these species in the
Mediterranean have been reported only for blue shark
from France and Portugal. Indications {severe declines)
from other areas have shown that these species are
highly vulnerable to overfishing. Among other “usual”
difficulties, the ever-increasing problem as far as this
shark family is concerned is the practice of finning (the
removal and retention of shark fins, while the rest of the
carcass has been discarded at sea), as this fishery activ-
ity particularly threatens this family. Finning obstruct the
collection of the species-specific scientific data that are
essential for monitoring catches and landings and im-
plementing sustainable shark fisheries management.
Moreover, there are often no accurate data on the
quantities of shark fins taken, landed or exported due to
the tack of classification in fisheries statistics andfor en-
forcement of reporting requests, so the himited reported
shark landing data represent primarily the whole sharks.
Owing to the fact that many of these sharks have be-
come rare or even locally extinct and that many among
them are cosmopolitan and tend to migrate throughout
the entire Medierranean, it is clear that these sharks are
particutarly vulnerable to overfishing. Therefore, it is es-
sential to establish a proper management plan, based on
accurate statistics, followed by wide biological and
ecological studies, not only for each country, but also
for the entire Mediterranean area.

Family Sphymidae

In the Mediterranean, hammerhead sharks are repre-
sented hy three large species: Sphyrna fewini, S. mokar-
ran and 5. zygaena. They are caught mainly by longli-
nes and gillnets, especially as bycaich in tuna and
swordfish fishery. This family is also subject to finning
practice in unidentified quantities. Landings of these
sharks have not been reported in the Mediterranean ei-
ther by species or by group. As large sharks, with life
history characteristics similar to Carcharhinidae, these
sharks are known for their vulnerability to overfishing all
over the wortld. In Draft action plan for the conservation
of cartilaginous fishes (Chondrichthyans} in the Mediter-
ranean Sea alt species were noted as data deficient with
inadequate information and thus with urgent need for
their assessment of extinction risk. Therefore, accurate
statistics of landings, whether of whole of finned sharks,
have to be establish in order to provide sufficient data
for a proper management plan, especially as it is known
that all three species are listed in IWCN/SSG Red List,

Family Scyliorhinidae

This family of relatively smali catsharks is represented
by three species in the Mediterranean: Galeus melasto-
mys, Scyliorhinus canicula and §. steflaris. They are not
target species, but are as bottom sharks often caught by
trawls as bycaich. There is no fishery statistic by species,
but as a group Scyliothinus spp. landings have been re-
ported from Tunisia and, more recently, from Spain.
tandings in the Mediterranean have highly increased
from 36 tonnes it 1996 to 457 tonnes in 2000 on the ac-
count of some recent reports from Spain. Obviously,
these species are caught by trawls from many countries,
but with such deficient landing data it is hard to give a
proper assessment. Nevertheless, these sharks should be
included in fishery statistics, which will provide possi-
bilities for future management,

Family Triakidae

In the Mediterranean, this family is represertted by
four spectes: Galeorhinus galeus, Mustelus asterias, M.
mustelus and M. punctulatus. All four species have been
intensively caught as bycatch in trawl, longline and gill-
net fishery, Although these sharks are generally not clas-
sified as target species, they ate treated as (locally) eco-
norically important in some areas. As a group, Muste-
fus spp. landings have been reported by many Mediter-
ranean couniries. Statistics showed severe decline from
averall 13,437 tonnes in 1994 to 2980 tonnes in 1997,
Landings of smooth-hound sharks in the Mediterranean
amounted to as much as 67.7% of all world landings.
Therefore, this family is one of the most commercially
important shark families in the Mediterranean. How-
ever, some important f{ishing countries, such as Spain
and France, seem not to have landed, according to the
statistics, any smooth-hound shark at alf in the area or
have recorded only small quantities {Vannuccini, 1999).
Knowing that the intensive fishery of C. galeus off the
western coast of North America in the late 1930s and
1940s collapsed by 1950 due to overexploitation, and
stocks have not recovered ever since (Castro et al.,
1999}, it is feared that a similar situation could occur in
the Mediterranean, particularly as with the exception of
M. punctudatus  all species have been listed in
IUCN/SSG Red List {of which G. galeus is listed as glob-
ally vuinerable). Thus, a proper management plan is es-
sential for the future preservation of these species.

Family Odontaspididae

Sand ftiger sharks are in the Mediterranean repre-
senied by two species: fugomphodus taurus and
Odontaspis ferox. Landings of these species have not
been reported by statistic data of any Mediterranean
country, They are caught as bycatch by trawls, Jonglines
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and gillnets. £, taurus is known to be a very vulnerable
species, as it congregates in large numbers, probably
during mating, at patticular spots at specific times of
year, These spots are known 1o cemmercial fishermen
who can catch very large numbers of sand tigers with
minimal effort, but with serious effect on the population
{Castro et al,, 1999). Severe population declines of this
species throughout the world started in the 1969s and
1970s, and E. laurus was one of the first sharks 1o re-
ceive fully protected status anywhere in the world (Pol-
lard, 1996). in many areas of the Mediterranean it is
currently found rarely or very rarely. its life history char-
acteristics, especially very [imited fecundity (two voung
per broad) probably contributes to its vulnerability
(Castro et al.,, 1999). IUCN/SSG Red list has tisted it as
critically endangered. Hence, in Oraft action plan for
the conservation of cartilaginous fishes (Chondrich-
thvans) in the Mediterranean Sea, both species have
been prioritised and recommended for urgent provision
of legal protection status for the endangered species
identified at the regional and national levels. Therefore,
it is evident that both species need a proper manage-
ment plan for their protection as soon as possible.

Family Alopiidae

Two large oceanmic species, Alopias superciliosus
and A. vulpinus, represent tresher sharks in the Mediter-
ranean. Slow growth and limited reproductive potential
characterize both species. Official landings in the
Mediterranean have been reported only recently for A.
vulpinus by France, Tresher sharks are caught mainly by
fishing gear used in tuna, swordfish and small pelagic
fishery (Fig. 2). Both species have suffered severe de-
clines in catches throughout the world, and continued
to decline in spite of numerous regulations restricting
fishing (Hanan et af., 1993). Consequently, in order 1o
avoid such situation in the Mediterranean area, proper
management programs for sustainable fisheries should
be developed for these species. A. vulpinus is also fisted
in [UCN/SSG Red List.

Family Cetorhinidae

The only member of this family, Cetorhinus maxi-
mus, is also the largest fish in the Mediterranean (Fig. 3).
tandings of basking shark in the Mediterranean have
been reported only recently and by Spain only (FAQ,
2002). As it is known that latefy only the landings in the
Adriatic, by accidental captures, can be several tonnes
per year (Zuffa et al., 2001; Soldo & jardas, 200Za, b), it
is obvious that the official statistics for the Mediterra-
nean area {2-6 tonnes per year} is far from accurate,
Basking sharks are not target species in the Mediterra-
nean but are accidentally caught by numerous fishing

Fig, 2: Tresher sharks (Alopias vulpinus) are relatively
often caught in the northern Adriatic. (Photo: B. Suligoj)
Sl. 2: Morske lisice {Alopias vulpinus) so razmeroma
pogost plen ribicev v severnem fadranu. (Foto: B. Suli-

goj)

S AR

Fig. 3: Basking sharks are accidentally caught by nu-
merous fishing gears. (Photo: B. Suligaj)

Si. 3: Marski psi orjaki se nakljucho zapletejo v ra-
zli¢ne vrste ribiskih mreZ. (Foto: B. Suligoj)
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ears. Thus, they are evidently vulnerable 1o overfishing,
- which has been recognized in the Mediterranean where
" they earned protective status by the Barcelona Conven-
tion. As most contracting parties have not yet imple-
mented such status in their fishery legislative, there is
stifl much work to be done on pratection of this species,
- which is also listed in HUCN/SSG Red List.

Family Lamnidae

Mackerel sharks are in the Mediterranean repre-
sentec! by three large cosmopolitan sharks: Carcharodon
carcharias, fsurus oxyrinchus and Lamna nasus. Official
statistics show that the only landings in the Mediterra-
nearn have been reported by Portugal for L. oxyrinchus in
2000 {1 tonne} and in 1996 by Malta 1 tonne for L. na-
sus (FAO, 2002). These species are not target species in
the Mediterranean area, but they are caught mainly as
bycatch by longlines, driftnets and other fishing gear
used in tuna, small pelagic fish and sword fisheries. Of
these sharks, the largest and apex predator is the great
white shark {fisted in TUCN/SSG Red List). Akthough little
is known of its reproduction, some studies show that its
poputations may be small and highly localized and very
vulnerable to overexploitation {Strong et al,, 1992). In
same Mediterranean areas, e.g. Eastern Adriatic where it
used to be a cominon species, it has not been reported
for at least 30 years (Soldo & Jardas, 2002b). The de-
cline of recards has also been ohserved in other areas,
so the Barcelona Convention contracting parties have
proclaimed this shark a protected species in the Medi-
terranean area (it is also listed in 1WCKN/SS5G Red List).
However, as in case of C. maximus, this still has to be
incorporated in these countries” legisfation.

intensive fisheries of cosmopolitan species that de-
pleted the stocks in areas out of Mediterranean have
also a strong impact on the occurrence of these species
in the Mediterranean. Studies showed that 1. oxyrinchus
and L. nasus have been common species in the Fastern
Adriatic, but in the last 30 years there have been only
few {porbeagle), or no records at all {shortfin mako) of
these species in the area, although no fisheries of these
two species have been reported in this area (Soldo &
Jardas, 2002a). Even though there is a general lack of
information regarding these species in the Mediterra-
nean and that we are well acquainted with their life
history characteristic and their vulnerability to overfish.
ing {both species have been listed in [UCN/SSG Red
List), it is obvious that they deserves rigorous attention
as their populations are under serious threats of unman-
aged and irresponsible fishing. Thus, a proper manage-
ment programs should be developed and, upon accu-
rate assessrent, some local protection probably estab-
lished.

Alen SOLOO: STATLS OF SHARKS 1N THE MEDITERRANREAN, 191 .200

Family Squatinidae

in the Mediterranean Sea, the flattened angel sharks
are represented by three species: Squatina aculeata, S.
oculata and S. squatina. They are not target species but
caught as bycatch by trawls, gillnets and longlines.
Landings of 5. squatina have been repotied by Tunisia
(10-53 tonnes in the period 1991-2000), while several
ather countries have reported only on landings of these
sharks as a group. iandings of Squatinidae show in-
crease {rom 13 tonnes in 1992 to 171 tonnes in 1998,
Apparently, or at least on the basis of this deficient data,
a market for these sharks is growing. Thus a proper
management plans for sustainable fisheries of these spe-
cies should be developed, especially if it is known that
some of these species (S. squatina) are already listed in
RJCIN/SSG Red List.

Tab. 1: Checklist of Mediterranean sharks.
Tab. 1: Seznam sredozemskih morskih psov.

Hexanchiformes

Hexanchidae

Heptranchias perfo (Bonnaterre, 1788), Sharpnose se-
vengill shark

Hexanchus griseus (Bonnaterre, 1788), Bluntnose sixgill
shark

Squaliformes

Centrophoridae

Centrophorus granulosus (Schneider, 1801), Gulper
shark

Centropharus squamosus (Bonnaterre, 1788), Gulper-
shark

Centrophorus uyato (Rafinesque, 1810), Litle gulper
shark

Deania calcea {Lowe, 1839}, Birdbeak dogfish
Dalatiidae

Centroscymaus coelolepis (Bocage &Capello, 1864),
Portuguese dogfish

Centroscyminus crepidater (Bocage &Capetlo, 1864),
Longnose velvetdoglish

Dafatias licha (Bonaterre, 1788}, Kitefin shark
Etmopterus spinax (Linnaeus, 1758), Velvet-belly shark
Oxynotus cenitina {Linnaeus, 1758), Angular rough
shark

Scymnodon ringens (Bocage & Capello, 1864}, Knife-
tooth shark

Somniostis rastratys (Risso, 1826), Little sleeper shark
tchinorhinidae

Echinorhinus brucus (Bonnatetre, 1788), Brambie shark
Squalidae

Squalus acanthias {Linnaeus, 1758), Piked dogfish
Squalus blainvillei (Risso, 1826}, Longnose spurdog
Carcharhiniformes

Carcharhinidae

Carcharhinus altimus {Springer, 1950}, Bignose shark
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Carcharhinus brachyurus (Gunther, 1870}, Copper shark
Carcharhinus brevipinna (Muller &Henle, 1841), Spin-
ner shark

Carcharhinus falciformis (Bibron, 18413, Sitky shark
Carcharhinus leucas (Valenciennes, 1841}, Bull shark
Carcharhinus fimbatus (Valenciennes, 1841), Blacktip
shark

Carcharhinus fongimanus {Poey, 1861), Oceanic white
tip shark

Carcharhinus obscurus (LeSueur, 1818), Dusky shark
Carcharfiinus plumbeus {Nardo, 1827), Sandbar shark
Prionace glauca (Linnaeus, 1758), Blue shark
Spbyrnidae

Sphyrna lewini (Griffith & Smith, 1834), Scalloped
hamimerhead

Sphyrna mokarran (Ruppell, 1835), Great hammerhead
Sphyma zygaena (Linnaeus, 1758), Smooth hammer-
head

Scyliorhinidae

Galeus mefastomus (Rafinesque, 1610), Blackmouth
catshark

Scyliorhinus canicula (Linnaeus, 1758), Srnallspotted
catshark

Scyliorhinus stetlaris (Linnaeus, 1758), Nursehound
Triakidae

Galeorhinus gafeus (Linnaeus, 1758), Tope shark
Mustelus asterias (Cloquet, 1821), Starry smoothhound
Mustelus mustelus (Linnaeus, 1758), Smoothhound
Mustelus punctufatus (Risso, 1826), Blackspotted
smoothhound

Lamniformes

Qdontaspididae

Eugornphodus taurus (Rafinesque, 1810), Sand tiger
shark

Qdontaspis ferox (Risso, 1810), Smalltcoth sand tiger
Alopiidae

Alopias superciliosus {Lowe, 1840), Bigeye thresher
Alopias vulpinus (Bonnaterre, 1788), Thresher shark
Cetorhinidae

Cetorhinus maximus {Gunnerus, 1765), Basking shark
Lamnidae

Carcharodon carcharias {Linnaeus, 1758}, Great white
shark

Istirus oxyrinchus (Rafinesque, 1810}, Shortfin mako
Lamna nasus (Bonnaterre, 1788), Porbeagle
Squatiniformes

Squatinidae

Squatina acuteata {Cuvier, 1829), Sawback

Squatina oculata {Bonaparte, 1840}, Smoothbackangel-
shark

Squatina squatina (Linnaeus, 1758), Angeishark

CONCLUSIONS

From previous facts it is obvious that there is a gen-
erat Jack of data on ail sharks in the Mediterranean. It is
most possible that some shark populations have suffered
severe declines, due to unmanaged and irresponsibie
fisheries. it can also be said that the need for manage-
ment of shark fisheries in order to ensure their long-term
conservation has stilt not been recognized in the Medi-
terranean area. Some atternpts have indeed been made,
such as the Draft action plan for the conservation of
cartilaginous fishes (Chondrichthyans) in the Mediterra-
neanr Sea, but such actions are urfortunately merely an
exceplion and very slow in progress, which makes the
futwre of the shark populations very uncertain. As
Mediterranean fisheries are a multi-species fishery, se-
vere resistance and actual rejections concerning the im-
plementation of shark managing programs are coming
from fishermen, especially trawlers, as they are afraid of
possible regulations, which could have a strong effect
on their fishing gear, technique, seascns etc., i.e. thelr
incomes. A suitable way would therefore perhaps be to
concentrate first on large pelagic species, which are
most vulnerable but caught as bycatch by fishing gear,
whose selectivity and fishing technigue can be regu-
lated much easier than trawls. That would open much
more space for the introduction of management pro-
grams for target sharks, which are mainly bottorn spe-
cies caught by trawls, Of course, such actions should go
along wilth public awareness building regarding the
conservation and protection of sharks by various educa-
tional programs.

Management prograins should ensure precise fish-
eries statistics of catches and landings by species. Criti-
cal habitats, namely mating areas, spawning and nurs-
ery grounds should be identified. Hence, scientific
studies on hiology and ecology of sharks should be
continued and some new developed at the same time,
Fishing gear and techniques that reduce shark bycatch
andfor make possible live release should be encour-
aged, while wasteful fishing practices as finning should
be banned. By regularly reviewed status of sharks,
threatened species should be legally protected by na-
tional and international legistation. As many sharks are
cosmnopalitan, migratory species, regional coordination
wonld be required for all these actions.

Generally, all management programs should respect
the principles of sustainability, precautionary principles
and conservation measures as defined in the FAO Code
of Conduct for Responsible Fisheties and in the Inierna-
tional Plan of Action for the Conservation and Manage-
ment of Sharks.

Such approach will, hopefully, ensure conservation
of shark populations and biodiversity of marine ecosys-
tem of the Mediterranean Sea.
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STATUS MORSKIH PSOV V SREDOZEMSKEM MORJU

Alen SOLDO
Indtitut za oceanografijo in ribistvo, HR-21000 Split, P.O.BOX 500, Hrvaska
E-mail: soldo@izor. hr

POVZETEK

Doslef fe bilo v Sredozemskem morju ugotovijenih 47 vist morskil psov. Nekatere izmed njifi so gospodarsko
pomeinbne, tako da fil Ze stoletja lovijo nacitno ali pa zgolj nakijuéng, medtem ko so diuge vrste redke ali celo
zelo redke, kar pomeni, da njthovo pojavljanje ni bilo zabeleZeno na obidajni osnovi. Sicer pa je bilo zaradi nega-
 tiviih vplivov nieodgovornily ribiskih flot na morske pse opaZeno upadaiife populacii nekatedil vest. Namen pricujo-
cega Clanka je predstaviti status morskih psov v Sredozemskem morju in prediagati nekaj ukrepov za njihovo

ohranitav in bolj$e upravifanfe njihovega izkoris¢anja.

Kljutne besede: morski psi, njihov status, ribiska industrija, ohranjanje vist, Sredozemlije
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ABSTRACT

We present the results of a study of sharks captured in the waters off Pescara, ltaly (Adriatic Sea), from May 2000
to March 2003. We recorded 144 sharks, representing at least 11 species: houndsharks Mustelus sp. and maybe
Leptocharias smithii, 28.86% of total captures), catsharks (Scyliorhinus canicula, S. steliaris and §. sp., 28.47%),
Squalus acanthias (24.30%), Hexanchus griseus (5.55%), Prionace glauca (4.86%), Lamna nasus (2.77%), Cetorhi-
nus maximus {2.08%), Alopias vulpinus {0.69%), Oxynotus centrina (0.69%) and Centrophorus sp. (0.69%). We also
had the apportunity to gather information concerning some captures of P. glauca, A. vulpinus, Carcharodon car-
charias and vaidentified lamnid sharks that had occurred in previous years. In these waters, H. griseus appears to be
relatively abundant and L. nasus is more commuon than previously believed; the paucity of captures of P. glauca may
present cause for concern.

Key words: sharks, fishery, ltaly, Adriatic Sea, Mediterranean Sea

GLI SQUALT CATTURATI NELLE ACQUE DI PESCARA
(iTALIA, MARE ADRIATICO OCCIDENTALE)

SINTESI

Vengotio presentati | risultati di uno studio degli squali pescati nelfe acque di Pescara, ftalia (Mare Adriatico), dai
Maggio 2000 al Marzo 2003. Sono stati registrati 144 esemplari, riteribili ad almeno 11 specie: palombi (Mustetus
sp. e forse Leptocharias smithii, 29.86% defle catture lotali), gattucci (Scytiorhinus canicula, S. stellaris e S, sp.,
28.47%1, Squalus acanthias (24.309%), Hexanchus griseus (5.55%), Prionace glauca (4.86%), Lamna nasus (2.77%),
Cetorhinus maximus {2.08%), Alopias vuipinus (0.63%), Oxynotus centrina (0.69%) e Centrophorus sp. (0.69%). £
stato inoltre possibile rifevare informazioni inereati ad alcune catture di P. glauca, A. vulpinus, Carcharodon car-
charias e famnidi non identificati occorse in anni precedenti. In queste acque H. griseus appare relativamente fre-
quetite e L. nasus & pilr comune di quanto si ritenesse; & preoceupante Pesiguita di catture di P. glauca.

Parale chiave: squali, pesca, italia, Mare Adriatico, Mare Mediterraneo
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INTRODUCTION

The capture of sharks, mostly as by-catch, along the
Italian coast has only rarely been the object of specific
and long-term analysis (De Maddalena & Piscitelli,
2001). However, such studies are an important source of
data that, correctly interpreted, allow us to significantly
increase our knowledge of sharks inhabiting the Medi-
terranean Sea. Such an investigation permits us to gather
fundamental information on occurrence, distribution,
relative abundance and fisheries status of many shark
species. For these reasons, a study of the sharks cap-
tured in the waters off Pescara, Abruzzi, ltaly (Western
Adriatic Sea), an area where shark fauna have previ-
ously been only infrequently and irregularly investi-
gated, has been conducted over a three-year period,

MATERIAL AND METHODS

This study commenced in May 2000 and is still in
progress, the results presented herein are those obtained
through March 2003. This program is among the various
regional initiatives that began following the formation of
the Mediterranean Shark Research Group (MSRG), of
which both authors are members. This study has been
conducted primarily through periodic examination of
the fish brought to Pescara Fish Market and by main-
taining contacts with the veterinary staff and the fisher-
men working with that organization. Through these
contacts many specimens observed by the Fish Market
staff were added to those that were personally examined
by one of the authors (G. C.). Additionally, we actively
solicited the collaboration and participation of sport
fishermen in the study area. Whenever possible, the
following data were collected for each specimen: spe-
cies, size, sex, location and date of capture. In some ca-
ses, it was also possible to collect photographic or fil-
med evidence of the specimens. Other additional data,
such as weight of the specimen and distance from the
coast, were only rarely collected.

The size of each shark was recorded as total length
{TOTY measured as a straight line extending from the tip
of the snout to the tip of the upper lobe of caudal fin,
with the caudal fin in the depressed position, which is
also the maximum length {Compagno, 1984). The clas-
sification we followed is that of Compagno (1984).

RESULTS
During the study period we recorded 144 sharks,

representing at least 11 species, 9 families and 4 orders,
These were: order Hexanchiformes: bluntnose sixgill

shark, Hexanchus griseus (n=8) {family Hexanchidae};
order Squaliformes: gulper shark, Centrophorus sp.
(h=1), piked dogfish, Squalus acanthias {(n=35) {family
Squalidae), angular roughshark, Oxynotus centrina
(n=1) (family Oxynotidae); order Lamniformes: common
thresher shark, Alopias vulpinus (n=1) family Alopii-
dae), basking shark, Cetorhinus maximus (n=3) (family
Cetorhinidae), porbeagle, Lamna nasus {n=4} {family
Lamidae); order Carcharhiniformes: small-spotted cat-
shark Scyliorhinus canicula (n=20}, nursehound, Scylio-
thinus stellaris {n=1) {family Scyliorhinidae), barbeled
houndshark, teptocharias smithii (n=2)family Lepto-
chariidae) {but the species identification is not con-
firmed}, smooth-hound, Mustelus sp. (n=41} {family Tri-
akidae) and blue shark, Prionace glauca (n=7){family
Carcharhinidae).

Capture locations were primarily in the waters off
Pescara, some additional captures occurted in the wa-
ters of such nearby localities as Giulianova (35 ko north
of Pescara), Silvi Marina (10 km north of Pescara) and
Ortona {16 km south of Pescara) (Fig. 1).

The data collecied are presented in Tab. 1. For each
specimen, the following data are reported: species,
number of specimens {(No.), capture date, capture loca-
tion, sex (M or F), wtal length in cm, data source (when
not directly collected by G. C.) and additional notes.

Voot
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0 10 km'
 m—|

Fig. 1: Area of Pescara, Haly, on the Western Adriatic
Sea coast. (Drawing: A. De Maddalena).

Si. 1: Obmocje Pescare, Halija, na zahodni jadranski
obali. (Risba: A. De Maddalena).
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Tab. 1: Sharks captures off Pescara (ltaly, Western Adriatic Sea) recorded during the study peried (May 2000 ~

March 2003).

Tab. 1: Morski psi, ujeti v vodah blizu Pescare (Htalija, zahodni jadran) in zabeleZeni v preucevanem obdobju (maj

2000 — marec 2003).
SPECIES No. DATE L.OCA- SEX TOTAL SCQURCE NOTES
TION LENGTH (am)
Crionace glauca 1 May 2000 Pescara - 275 Photopraphed.
Lrionace glauca 2 Summer 2000 Pescara - ca. 200 Caught by sport-fishermen.
{ apIna nasus i Sumerer 2000 Pescara - <200 Caught by sport-fishermen,
Prionace slauyca 1 August 2000 (ttona - 150 Photographed.
Oxynotus centrina 1 October 2000 Pescara F 50-60 . Lodi {pers. Pregnant, carrying 5 embryos.
comun.}
Cetorhinus maximus 1 | &nd of Noverber | Pescara . 500 . Lodi pers. {Landed already cut in pieces.
2000 comm.}
Leptocharias smithii (%] 2 April 26™ 2001 Pascara - ca. 100 Black-spotted coloration. The species
identification is doubtful,
{amna pasus 1 May 8" 200] Pescara M ca. 156 Weight: 35 kg.
Squalus acanthias 1 May 2001 Pescara F ca, 70
Alopias vulpinus 1 june 2001 Puscaras - 350 E. Batlone
{pers. comun.}
Scytiothinus sp. 20 ca. Tuly 2001 Pescara tM&F - o
Cetorhinus maximus 1 | November 2001 | Pescara - 500 Caught by fishing vesse! "Nausicaa.
Photographed.
famna nasus 1 December 2001 | Pescara f ca. 250 Filimed. Total length estimated from
the video.
Cetorhinus maximus 1 December 26" | Pescara - 700 Filrmed (Fig. 2).
2001 . .
Musteus sp. 1 [ Mid January 2002} Pescara M 120 Biack-spotied coloration. Photo-
sraphed.
Mexanchits griseus 1 {lanuary 22 2002] Pescara F 350 Photographed (Fig. 3).
Hexanehiss griseus ¥ {lanuary 22" 2002] Pescara M -
Laminia nasus t | Febroary-March {Giulianoval - 180 'Remc” (pers. [Caught by fishenman “Remo’”
2002 conim.)
Scyliorhinus canicufa 20 ca| 18" Aprit 2002 | Pescara - -
Scyviiorhinus steflaris 1 | 23" Aprif 2002 | fescara - ca. 120
Centrophorus sp. 11 23 Aprif 2002 | Pescara - ca. 100
Frionace glauca 1 17 July 2002 Pescara - ca. 350 Caught about 20 miles offshore.
Phaotographed (Fip. 4).
Prionace glauca 1 21% fuly 2002 iGiglianova] - 150 "Remo” ipers. [Caught by fisherman “Remo”
comm.)
Prionace glauca 1 21" july 2002 iGiulianoval - 240
Hexanchus grisous 1 28™ Aupust 2002 | Pescara - ¢a. 100 Weight: 83 kg.
Hexanchus griseus % 25" Septermnber | Pescara - ca. 170
2002
Austelus sp. 8 | 3% October 2002 | Pescara f 10010 120 Causght inshore,
Hexanchus griseus 1 110" Octoher 2002| Pescara F ca. 450-500
Mustelus sp. 3 | 14" November | Pescara F ca. 100
2002
Hexanchus griseus 1 19" November | Pescara 200
2002
Squalus acanthias 1 3 December Pescara F ca 100
2302
Mustelus sp. 1 3" Decembet Pascata F 50
2002
Squalus acanthias 1 9 fanuary 2003 | fPescara F ca. 120 Caught about 10 miles offshore,
Sguafus acanthias 2§ 9% fanuary 2003 | Pescara - - Caught about 10 miles offshare,
Mustelus sp. 4 | 9" fanuary 2003 | Pescara - - Caught about 10 miles offshore.
Squalus acanthias 30 16" January 2003} Pescara - - Caught offshore.
Mustelits sp. 1 [16™ January 2003 ] Pescara F 120 Black-spotted coloration.
Hexanchus griseus 1 [23 January 2003 ] Pescars - ca, 200 {.anded already cut in pieces.
Hexanchus zriseus 1 [25" February 2003] Pescara - ca, 200 Landed already cut in piecas,
Mustelus sp. 126" February 2003] Pescara - ca. 150 \Weight: over 15 kg
Mustelus sp. 20 |27 February 2003 Pescara - ca. 50 Caught inshore.
Mustelus sp. 2 | 6" march 2003 { Pescara - ca. 120
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Tab. 2: Additional shark captures recorded during the study for the species that had occurred off Pescara, Giu-

lianova and 5ilvi Marina in previous years.

Tab. 2: Marski psi, ki so se pojavijali v vodah v biiZini Pescare, Giulianove in Silvi Marine v letih pred preucevanim

obdobjem.
SPECIES No.| DATE [LOCATION| SEX | TOTAL SOURCE NOTES
LENGTH
{cms)
Carcharodlon carcharias | 1 | Around {Pescara - ca. 600 V. Pomante {Caught by fisherman
1945 {pers, comim.) Vittorio Pomante.
fsurus oxyrinchus or 3 1958 |Pescara - - V. Pomante  [Caught within a week
Lamna nasus {pers. comm.) by fisherman Vittorio
Pomante.
Alopias vuipirius 1 1987 |Giulianova - 600 |*Remq" (pers. {Caught by fisherran
comm.) "Rema”.
Prionace glatca 1 1995  [Giulianova - 340 |"Remao" (pers. |Caught by fisherman
comm.} "Rermo”,
Alopias vulpinus 1 1997 |Silvi Marina 416 Caught by sportfisher-
men.
Photographed.
Prionace glauca i 1999 |Stlvi Marina 270 Caught by sportfisher-
men.
Photographed.
Alopias vulpinus 1 1 Summer [Pescara ca.300 Caught by sportfisher-
1999 mert,
Alopias vulpinus T 1 2000 |Silvi Marina 330 Caught by sportfisher-
men.
Photographed.

While we coilected data on sharks captured during
this study period, we also had the opportunity to gather
information concerning some captures that had oc-
curred in previous years in the waters off Pescara, Giu-
fianova and Silvi Marina, These captures included
members of the following speciest blue shark, Prionace
glauca, comimon thresher shark, Alopias vulpinus, white
shark, Carcharodon carcharias, as well as other lamnid
sharks not clearly identified but possibly either shortfin
mako, fsurus oxyrinchus or porbeagle, lamna nasus.
These additional data are presented in Tab., 2

DISCUSSION

The number of sharks captured off Pescara from May
2000 to March 2003 and the percentage of each species
of the total shark captures are presented in Tab. 3.

The most abundant sharks in the area off Pescara are
those of small and medium size: Mustelus sp. (28.47%
of total captures}, the catsharks {Scyliorhinus canicula,
S. stellaris and S. sp., 28.47%) and Sgualus acanthias
(24.30%). Large sharks are fess abundant: Hexanchus
griseus (5.55%), Prionace glauca {4.86%), Lamna nasus
(2.77%), Cetorhinus maximus {2.08%) {Fig. 2}, Alopias
vuipinus (0.69%). Our data suggest that the rarest spe-
cies in the area are Oxynotus centrina (0.69%) and

Centrophorus sp. (0.69%). Two specimens were initially
identified as Leptecharias smithii, but a subsequent in-
quiry suggests that the species identification is doubtful.
Therefore, the presence of L. smithii in the Adriatic Sea
should be regarded as doubtful and requiring further in-
vestigation. We note that in this zone, as observed along
other parts of the ftalian coast {A. De Maddalena, un-
publ. data), H. griseus appears to be relatively abundant,
despite the fact that it is a species of conspicuous size.
The paucity of captures of P. glavca observed in this
study may present cause for concern for this species,
since it is usually considered to be the most common
large shark by far in the Western Adriatic. We also draw
attention to the four captures of L. nasus. Recently, Mar-
coni & De Maddalena (2001) reported the capture of a
young, 91 cm female porheagle that occurred off San
Benedetto del Tronto (60 km North of Pescara} in july
2001, while this study was being conducted. 1t is very
interesting 10 note that all these captures occurred
within a relatively small area, since the porbeagle has
usually been described as particularly rare in the Adri-
atic Sea {Tortonese, 1956; Pallaoro & Jardas, 1996;
Soldo & Jardas, 2002; L. Lipej, pers. comm.; A. Soldo,
pers. comm.). It is evident that in this area L. nasus is at
present surely more common than previously believed.
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Fig. 2: Basking shark, Cetorhinus maximus {ca. 700 cm),
caught off Pescara (ltaly, Western Adriatic 5ea) on De-
cember 26" 200t. (Photo reproduced by kind permis-
sion of M. Di Giovanni}

$1. 2: Priblizno 700 cm dolg morski pes orjak Cetorhi-
rius maximus, ujet pedaled od Pescare (Halija, zahodni
Jadran) 20. decembra 20G1. (Fotografija s prijaznim
dovoljenjem M. Di Giovannifa)

Tah. 3: Number of shark specimens captured off Pes-
cara (Haly, Western Adriatic Sea) recorded during the
study period (May 2000 - March 2003), by species and
percentage of total shark captures.

Tab. 3: Stevilo vrst morskih psov, ujetih v vadah blizu
Pescare (itafija, zahodni Jadran) in zabeleZenih med
preucevanim obdoebjem (maj 2000 . marec 2003) po
vistah in odstotkih njihovega skupnega uiova.

SPECIES No. Y
Hexanchus griseus 8 5.55
Centrophorus sp. 1 0.69
Squalus acanthias 35 24,30
Oxynotus centeina 1 0.69
Alopias vulpinus 1 0.69
Cetorhinus maximus 3 208
Lamna nasus 4 2,77
Scyliarhinus canictlfa 20 13.89
Scyliorhinus stellasis 1 0.69
Seviiorhinus so. 20 13.89
Leptocharias sinithii (2) 2 1.39
Mustelus sp. 41 28.47
Prionace glauca 7 4.86

The lengths of all specimens fell within the ranges
previously described for these species. The female H.
griseus caught on 10 October 2002 and measuring be-
tween 450 and 500 cm, is close to the maximum size
reported in the literature for this species {at least 482 cm

according to Compagno, 1984). We emphasize the fact
that five of the recorded smooth-hound specimens ex-
ceeded 100-cm length and one measured approximately
150 ¢rn. This further confirms thal arge smooth-hounds
are not uncommon in the Adriatic Sea: the largest
Mustelus mustefus (165 cm total length) recorded from
the entire Mediterranean Sea was captured in the Adria-
tic (De Maddalena et al.,, 2001a). Also of interest is the
capture of a 600-cm Alopias vulpinus that occurred off
Gidlianova in 1987. Compagno (1984) reported a
raximurn tength for this species of at least 549 cm and
possibly as much as 610 cm. Unfortunately in our case,
the reported length was only an approximate one and
the lack of photographic evidence does not allow us

Fig. 3: A female bluntnose sixgill shark, Hexanchus
griseus (350 ¢m in length), caught off Pescara (italy,
Western Adriatic Sea) on fanuary 22" 2002. (Photo: G.
Cugini)

S1. 3: 350 cm dolga samica Sesteroskrgarja Hexanchus
griseus, wujeta pri Pescari (italija, zahodni Jadran) 22.
januarfa 2602, (Foto: G, Cugini}
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to report a conclusive size. The capture of a 600 cm
Carcharodon carcharias that occarred sometime in 1945
off Pescara, is also of interest; this species reaches at
least 640-660 cm TOT and very probably even more
{De Maddalena ef al., 2001a). However, as in many ot-
her cases of white shark specimens reported to be of ve-
ry large size, the reported tength is approximate, and the
lack of photographic evidence precludes reporting a de-
finite length. Two large Prionace glauca, one measuring
340 cm and the other approximately 350 cm {they were
caught in 1995 and on 11 July 2002 respectively and
both documented by photographic evidence), also merit
mention (Fig. 4). Finally we note the large approxi-
mately 120 ¢m female Sgualus acanthias caught on 9
january 2003.

Two of the smooth-hounds, Mustelus sp. {one caught
in mid-January 2002 and another on 16 january 2003}
exhibited a black-spotted coloration that, according to
Compagno (1984), is typical of the blackspotted
smooth-hound, Mustelus punctulatus. However, accord-
ing to more recent abservations, M. punctufatus smay not
be acceptable as a recognized species, since there is not
sufficient morphological difference between it and the
other smooth-hound species present in the Medilerra-
nean area (J. Barrull & |. Mate, pers. comm.; Barrull &
Mate, 2002). Moreover, Tostonese (1956) reported that

Fig. 4: Head of a ca. 350 cm blue shark, Pricnace
glauca, caught off Pescara (italy, Western Adriatic Sea)
on 11 july 2002, (Photo: G. Cugini)

S1. 4: Glava kakih 350 em dolgega sinjega morskega psa
Frionace glauca, ujetega v bliZzini Pescare (iialija, za-
hodni Jadran) 11. julija 2002. (Fafo: G. Cugini)

individuals of M. mustelus sometimes also exhibit a
black-spotied coloration. The coliected documentation
does not provide conclusive evidence to identify the re-
corded specimens as either M. mustelus or M. punciu-
latus. In order to definitely establish or refute the validity
of M. punctulatus as a species, one of the authors (A, [1.)
is currently conducting an extensive collection of mor-
phometric data from Musielus specimens caught in the
Mediterranean Sea.

In ltaly, shark meat is consumed in alt parts of the
country; moreover, ialy is the world’s leading importer
of sharks, according to FAQ statistics (Vannuccini,
1999). In Pescara, as has been reported for other ltalian
regions {(Vannuccini, 1999; De Maddalena & Piscitelli,
2001}, the meat of most sharks is marketed and sold un-
der incormrect names, Thus, not just Mustelus sp., bt
also Lamna nasus, Afopias vulpinus, Pricnace glauca,
Hexanchus griseus and maybe Leptocharias smithii are
usually sold as "palombo” {srrooth-hound). Exceptions
to this practice are Squalus acanthias and Scyliorhinus
sp., which are usually sold under their correct common
namnes of "spinarolo" (piked dogfish) and “gatuccio®
{carshark].

CONCLUSIONS

The study of sharks from commercial fisheries-and,
secondarily, from sporifisheries permits monitoring of
the state of local shark populations. The continuous
long-term analysis we have conducted provides infor-
mation on occurrence, refative abundance and fisheries
status of some shark species occuring in the study area.
The study we present here has been conducted in a
relatively simple manner; consequently the results show
some incompleteness and approximations. One reason
for this is the fact that alt of the work for this project has
heen accomplished through the present time without
any support frorm public or private institutions.

Sharks are being overfished in many parts of the
world. As bony fish fisheries have been depleted, fish-
ermen have compensated increasing shark captures. An
estimated 50% of the world shark catch is believed o
be taken as byeatch, caught accidentally while fishing
for other commercial species such as tuna and sword-
fish. The reproductive biology of sharks (long sexual
maturation times, low fecundity, long gestation periods
and relatively small fitter size) makes them extremely
vulnerable to such pressure. Thus, shark stocks are un-
able to withstand protracted periods of overexploitation.

The apparent decline of shark numbers warrants an
urgent investigation into the status of the species in-
volved. Effective conservation and management of shark
fisheries is based on research upon the biology, ecology,
distribution, abundance and exploitation of sharks.
Shark research is often neglected in favour of study of
the more commercially important bony fishes despite
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the fact that sharks play an imporant role in marine
ecosystemns. There is a critical need for hiclogical infor-
mation on the ife history of many shark species in order
to better assess stock status and harvest impact. 1t is also
necessary to better manage fisheries in which sharks
constitute a significant bycatch (Rose, 1996; Vannuc-
cint, 1999; Watts, 2001). Lack of research and man-
agement in many countries, such as is sadly the case in
ftaly, may lead 1o the extinction of many shark species.
At teast 41 species of sharks occur in lalian waters, but
there is evidence that many of these have strongly de-
clined during the wentieth century (A, De Maddalena,
unpub. data). Among these we can cite the sandiger
shark, Carcharias taurus, sialltooth sandtiger, Odorta-
spis ferox, white shark, Carcharodan carcharias, shortfin
mako, lsurus oxyrinchus, porbeagle, Lamna nasus, tope
shark, Galearhinus gafeus, sandbar shark, Carcharhinus

plambeus, blue shark, Prionace glauca, smooth ham-
merhead, Sphyma zygaena, bramble shark, Lchinori-
aus brucus and angular roughshark, Oxynotus centrina.
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MORSKI PSI, UJETI V BLIZINI PESCARE (ITALIJA, ZAHODNI JADRAN)

Gianfuca CUGINI
1-65127 Pescara, via {talica 42
E-raail: giantucacugini@hotmail.com

Alessardro DE MADDALENA
Hatian Great White Shark Data Bank, 1-20145 Milano, via L. Ariosle 4

POVZETEK

Avtorja predstavijata rezultate Studije morskih psov, ujetih v vodah nedaled od Pescare (italifa, zahodni jadran)
med majem 2000 in marcem 2003. Ujetili je bilo 144 morskit psov najmanj 11 razlicnih vist: navadnih morskih
psoy (Mustelus sp. in morda Leptocharias smithii, 29,86% celotnega uloval, morskily mack {Scyliorhinus canicula, S.
steflaris in S, sp., 28,47%), Squalus acanthias (24,30%), Hexanchus griseus {5,55%), Prionace glauca (4,86%).
Lamna nasus (2,77%), Cetorbinus maximus (2,08%), Alopias vulpinus (,69%), Oxynotus centrina (0,69%} in Cen-
trophorus sp. (0,69%). Avtorja sta hkrati dobila priloZnost zbrati nekaj informacij glede ulova vrst P. glauca, A. vul-
pinus, Carcharodon carcharias i nekaterih neidentificiranit lamnidov, ki so se v teh vodah pojavijali v prefsnjif
letih. Vse kaZe, da je morski pes Sesteroskrgar tu razmeroma Stevitten, medtem ko je skusolovec pogostefsi, kot so
sprva domnevali. Po drugi strani pa je malosteviinost ujetih sinfi morskih psov vsekakor razlog za zaskrbljenost.

Kijucne besede: morski psi, ribidtvo, talija, Jadransko morje, Sredozemsko morje
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SPATIAL DISTRIBUTION OF SOFT-BOTTOM POLYCHAETES ALONG
WESTERN COAST OF THE NORTHERN ADRIATIC SEA (ITALY)

. Floriana ALEFFI, Nicola BETTOSO & Vivianne SOLIS-WEISS
Marire Biology Laboratory, Trieste, 1-34010 Trieste, Via A. Piccard 54
Eamail: aleffi@univ.trieste.it.

ABSTRACT

The composition and spatial distribution of soft bottorms polychaetes in the northwestern Adriatic Sea are de-
scribed. The basin is characterized by shallow depths (mean depths 33.5 m), high river inputs along the western
coast, large annual temperature variations and water stratification during the summer. The sediment compasition
varied from muds to sands. A total of 135 species, belonging to 37 families, were identified; the average density and
hiomass were respectively 313 ind. m® and 17.6 g WW nv™". The cluster analysis on abundance data resuked in four
main groups of stations, characterized by different sets of arganisms and sediment features. The river inputs and
depth seem to be particularly impaortant in structuring these bottom populations.

Kev words: polychaetes, distribution, soft-bottom, Adriatic Sea

DISTRIBUZIONE SPAZIALE DEI POLICHET! DI FONDt MOBILE LUNGO LA COSTA
OCCIDENTALE DELL'ADRIATICO SETTENTRIONALE (ITALIA)

SINTESI

Nel presente favoro viene descritta la composizione e fa distribuzione dei policheti di fondi mobili nell’Adriatico
Noiwd occidentale. if bacino & caratlerizzato da profonditd non elevate, cospicui apporti fluviali fungo il versante oc-
cidentale, ampie variazioni di temperatura e stiatificazione della colonna d’acqua durante l'estate. La composizione
tessiturale del sedimento varia da fanghi a sabbie, Sono state identificate 135 specie appartenenti @ 37 famiglie; la
densita media e la biomassa erano rispettivamente di 313 ind. m™ e 17.6 g m™ di peso wmido. ‘analisi multivariata
sui dati di abbondanza ha cifevato quattro gruppi principali di stazioni, caratterizzati da una diversa composizione
degli organisri e dei sedimenti. Gii apporti continentali e la profondita sembrano particolarmente importantf nefla
caralterizzazione oi queste comunita di fondo.

Parote chiave: policheti, distribuzione, fondi mobili, Mare Adriatico
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INTRODUCTION

The northern Adriatic Sea is characterized by shal-
low depths (mean depth 33.5 m and maximum depth 70
m) and considerable river inputs. These inputs are par-
ticutarly important on the western coast wheve the Po
River discharges 50% of the total freshwater flow in the
northern  Adriatic and is the most important al-
fochthonowus source of organic matter and nutrients for
the entire Mediterranean Sea (Pagnotta et al., 1999).

The shores are predominantly sandy along the
northwestern coast and the deposition of fine material
from northern rivers is relatively poor, settling along a
discontinuous narrow belt. In the area influenced by the
Po River, the belt of fine bottom sediments becornes
larger and extends southwards. Offshore shelf sands are
present (Frignani & Frascari, 1990),

The main oceanographic features of the basin are the
annual variation in the density structure of the water
column, characterized by a strong summer stratification
and a dynamic separation between the waters of the ba-
sin proper and the coastal zone (Franco & Michelato,
1992).

The northern Adriatic Sea is undergoing considerable
anthropic pressure due to nutrients loading (urban and
agricultural  development) (Degobbis et af, 2000),
commercial fishing and touristn, including the infra-
structure to support it. Furthermore, oxygen depletion
deriving from natwal hydrological processes andios
eutrophication mainly for the area infleenced by the Po
(Faganelt et af, 1985; Degobbis ef al, 1991; justic,
1991; Voltenweider et al., 1992; Orel et al., 1993a), pe-
riodically cause severe hypoxia and even anoxia in the
bottom layess resulting in massive local benthos mortal-
ity (Aleffi et al, 1992; Rinaldi et al, 1993; Stachowitsch
& Fuchs, 1995; Kollmann & Stachowitsch, 2001). In ad-
dition, the area is affected by occasional massive muci-
lage formations {Azam et af., 1999; Degobbis et al.,
1999} which, sinking to the hottom, asphyxiate the
benthic fauna (Orel et al., 1993b). Despite this environ-
mental stress, the northern Adriatic Sea has heen char-
acterized by a rich benthic fauna and studied since the
19th century. In 1934-1936, Vatova {1949) sampled the
macrobenthic: communities of the northern and middle
Adriatic and defined some ccological units as “zooce-
noses”, based on the dominant species. Subsequent
studies on benthic communities have been either local-
ized (Fedra et al,, 1976; Aleffi ¢t al., 1996; Mancinelli et
al., 1998; Moodley et al,, 1998} or very general; in the
latter, different data sets have been analysed together to
achieve a comprehensive overview of the northern
Adriatic benthos (Orel et al, 1987; Scardi et al., 2000).
However, regarding the Polychacta fauna, previous
studies have been carried out only for some species and
in narrow areas along the northwestern coast (Ambrogi
et al, 1993; Castelli et al, 1999). On the contrary,

along the northeastern coast, mainly characterized by
rocky shores, the first surveys on polychaetes started in
the 19" century {(Grube, 1840, 1861), and were followed
in the 20" century by numerous taxonomic stuclies;
among the most important, we can cite: Fauvel (1934,
1940), Amoureux & Katzmann {1971}, Amoureux (1975,
1976), Bellan {(1969) and PoZar-Domac {1978}

The present study constitutes the first comprehensive
survey carried out along the western coast of the north-
ern Adriatic {from Trieste to Ancona) in order 1o deter-
mine the composition, structure and spatial distrilution
of the soft bottoms polychaetes.

MATERIAL AND METHODS
Within the framewark of the PRISMA 1 Project (fi-

nanced by the ftalian Ministry of Research), carried out
in May 1995, forty stations were sampled along the
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Fig. 1: Map of the study area showing the sampling sta-
tions. The four delimited areas (1, 2, 3, 4} correspond
to the dendrogram groups.

Si 1: Zemljevid obravnavanega obmodja z vzorceval-
nimi postajami. Stiri oznaceni predeli (1, 2, 3, 4) us-
frezajo skupinam v dendrogramu.
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western Adriatic coast, at depths ranging from 12 to 70
m (Fig. 1. /\L each station, five samples were collected
with a 0.1 m? van Veen grab, sieved through a 1 mm
mesh and preserved in buffered 4% formalin, Biomass
fwet weight: WW]  determinations were made by
weighing formalin-preserved samples, following blottin
on absorbent paper. Abundances were adjusted to 1 m”,
Species were grouped in feeding guilds according to
Fauchald & jumars (1979). Four main groups were con-
sidered: suspension feeders {§F), surface-deposit feeders
(SOF), subsurface-deposit feeders (SSDF} and carni-
voresfomnivores (C). The sediment textural characteris-
tics were taken both from Brambati et al. (1983} and
Frascari et al. {2000). The latter analysed the sediment
features in the same PRISMA 1 Project.

Univariate analyses used included: number of spe-
cies, as a measure of alpha diversity, abundance and
biomass. Maltivariate analysis was performed using the
Bray-Curtis similarity index on double square root
transformed abundance data, using group-average clus-
tering (PRIMER software package developed at the Ply-
mouth Marine Laboratory) on the species determined for
each station.

RESULTS ANID DISCUSSION

At all stations, the polychaetes dominated In species
number in comparison with other main macrobenthic
taxonomic groups, such as molluscs, crustaceans and
echinoderms (Fig. 23. A total of 6260 polychaetes were
collected and 135 species were determined from 37
families, The dominant family in terms of species rich-
ness and abundance was by far Spionidae with 17 spe-

218222

cies and a total of 702 organisms {11.3% of the total),
followed by Maldanidae and Sabellidae both with nine
species and 507 (8.1%) and 273 (4.3%) individuals re-
spectively. The most frequent species were Lumbrineris
gracilis (75%), Ampharete acutifions (63%), Spiophanes
kroyeri {63%), Levinsenia gracilis {60%), Spiochacto-
plerus costarum (58%) and Melinna palmata (58%) (Ap-
pend. 11

The number of species varied from 51 in st. 10 to
only 3 species in st. 25, The highest values were found
in zones A and B {Flg 3). The average density was 313
inc. m™ with maximum values of 1,420 ind. m™ (st. 9)
and minimum values of 56 ind. m? (st. 25); the highest
densities were observed in the same two areas (A and
B), in which the highest number of species was found
(Fig. 4}. These two zones are characterized by mixed
sedunents where sands dominate (Brambati et af., 1983),
Constimting a quite hc’torogmeous habitat and thus fa-
vouring higher species richness than fine and homoge-
neous sediments (Gray, 1974). Despite this fact, in A
and B beth the number of species and density are higher
than would have been expected, since they are located
offshore in deeper areas (25-30 m in A and 40-50 m in
B) while in general, shallow coastal zones directly influ-
enced by river inputs, where organic rnatter content is
high, as in the vicinity of the Po delta, could be thought
to be mare favourable for the development of those
populations. In addition, zone A is cansidered an area
of sedimentary instability, due 1o the effects of anthropic
factors, such a¢ trawling fisheries and the long term ef-
fects of dumping operations carried out for years and
stopped a couple of years before Lhis study was initiated.
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Fig. 2: Number of species of the main macrobenthic taxa (polychaetes, molfuscs, crustaceans,
echinoderms) at each station.
S1. 2: Stevilo vrst glavnih makrobentoskih taksonov (mnogoscetinci, mehkuZci, raki in iglokoZci}
na posamezni postaji.
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Fig. 3: Contours of the species richness; A and B indi-
cate the zones of highest values.

$1. 3: Vrstna pestrosi; A in B oznaéu;eta cone 7 na-
jvecjo gostoto.

The average biomass was 17.6 g WW m™, with con-
siderable differences among the stations. The highest
value was 172.8 g WW m™ in st. 1, due to the presence
of the tube-dwelling polychaete Chaetopterus variope-
datus, whereas the minimom value of 1.73 g WW m?
was found at st. 15, where density was also low. The
biomass values can help explain the evident differences
found between muddy and prevaiently sandy bottoms,
since densities are highest in fine sands, but with lower
values of biomass than in stations characterized by
muddy sediments; this is mainly due to the prevalence
of small size polychaetes.

Over the whale area, the dominant species were:
Owenia fusiformis, characteristic of sandy sediments,
Maldane glebifex, characteristic of muddy bottoms, and
L. gracilis, without any definite preference for a specific
type of sediment.

218222

Cluster analysis on abundance data evidenced four
main groups of slations (Fig. 5} characterized by differ-
ent community types and different seciment features,
Area 1 (Fig. 1) was located aimg the coasttine in muddy
bottoms influenced by the main North Adriatic rivers in-
puts {lsonzo, Tagliamento, Plave, Adige, Po). The most
abundant and frequent species of this community were:
M. glebifex, L. gracilis, S. costarm and A. acutiirons
{Tab. 1). The mean species richness in this group was 21
species, while average density was 260 ind. m™. The
biomass was the highest {27 g WW M7, due to large
species such as €. varfopedatus, Marphysa sanguinea
and Glycera unicornis,

Inside this wide group, differences were clear be-
tween stations jocated north and south of the Po River
delta. The mean species number and density of the
notthesn stations {st 1-13) were, respectively, 27 species
and 358 ind. m™, whereas lower values for hoth pa-
rameters (16 species, 182 ind. m™) were recorded at the
stations influenced by the Po. In the latter zone, high
sedimentation rates, high organic matter inputs and pe-
riodic hypoxic conditions prevail so that the community
is affected by environmental instability (Crema et al,
1991, Tahey et al., 1956).

fn Area 2 (Fig. 1) sandy sediments dominated and
diversity and density had the highest values, with aver-
ages of 38 species and 554 ind. m” (Tab. 2) while the
biomass values were low due to the presence of smaller
polychaetes than those found in Area 1. The most repre-
sentative species were: (. fusiformis, Myriochele ocu-
lata, and Nathria conchylega, which prefer medium size
muddy sands with shell debris (Glémarec, 1991; Am-
brogi et af., 1995). In the deepest stations (60-70 m)
Aponuphis fauveli was dominant (310 ind. m™ in st. 35)
and replaced A. bilineata also found in the stations of
this group, but at a maximum depth of 40 m.

The third group of stations {Area 3} is located along
the offshore border of Area 1, south of the Po River
defta. Muddy bottoms dominate as in Area 1, but in
deeper waters (mean depths of 33 m versus 20 m in
Area 1) and with lower organic matter content in the
sediments {Frascari ef al., 2000). The dominant species
were: Sthenofepis yhieni and the burrowing polychaete
Sternaspis scutata, which jointly represented 69% of the
polychaetes abundance and 83% of the biomass. Diver-
sity and density values were lower than in the other
groups and reached an average value of 8 species and
84 ind. m”; the biomass values were the towest there.

Stations 3 and 8 (Area 4) constitute the smalfest
group in the dendrogram and are located in the area
hetween the Isonza River and the Guif of Venice, at 10
10 25 m depth (Orel et al., 1987). This zone is charac-
terized by coarse sandy bottoms with beachrocks, de-
fined as medium to fine sandstones with carbonate ce-
ment by Brambati et al. {1983). The dominant species
were A. bilineata and Prionospio caspersi; the latter was
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Tab. 1: Distribution of the dominant species in the four areas identified by cluster analysis. (A) total abundance, (F}
frequency as percentage of presences at the stations of each area.

Tab. 1: Rasprostranjenost dominantnil vrst na Stirih predelih, opredeljenih z grozdicaste anafizo. (A) cefokupna
abundanca, (F} frekvenca kot deleZ navzocnosti na postajat na vseh predelih,

Area 1 Area 2 Area 3 Area 4
{18 stations} {11 stalions) {9 stations} (2 stations)

A F A F A F A F
Species ind. m?) | (%) | tnd. ) | (%) | God.m™) | (%) | (ind.w”) | (%)
Owenia fusiformis 80 50 1004 73 2 11 8 50
Lumbrineris gracilis 650 94 252 a1 6 22 4 50
Maldane glebifex 704 59 50 36 - : - :
Aponuphis fauveli - - 566 36 18 11 - -
Ampharete acutifrons 322 83 124 a1 - - -
Sthenolepis yhleni 70 28 G4 64 288 100 - -
Spiophanes kroyeri 108 a7 290 91 8 33 - -
Sternaspis scutata 140 56 24 36 230 89 - -
Nothria conchylega 6 6 384 G4 - - - -
Spiochaetopterus costarum 326 89 14 27 30 33 N 50
Myriochele oculata 26 39 316 82 2 11 -
taonice cirrata 316 50 12 27 - - - -
Pseudoleiocapitella fauveli 288 50 6 18 - - - -
Aponuphis bifineata 36 22 100 55 - - 148 100
Prionospio caspersi 6 11 42 36 - - 98 100

Tab. 2: Average values of species richness, density, biomass and depth in the four areas.

Tab. 2: Povpredne vrednosti vistne pestrosti, gostote, biomase in glohine na stirih predelih.

Area No. stations | No. species density biomass depth
{ind. m™) (g WW m™) {(m)
Area 1 18 21 260 27.56 20
Area 2 1 38 553 10.10 45
Area 3 8 34 8.39 33
Area 4 2 21 244 10,68 18

Tab. 3: Feeding guilds as percenfage of density data ($F
=suspension feeders, SDF=surface-deposit feeders,
SSDF=subsurface-deposit feeders, C=carnivores/omni-
vores).

Tab. 3: Prehranjevalni cehi, iztraZeni kot defeZ gostote
(SF=suspenzijofagi, SDF=vrste, ki se hranijo na povesini
sedimenta, S5DF=vtste, ki se hranifo tik pod povtsine,
C=karnivori/omnivori).

Feeding guilds SF SDF | SSDF C
(%) (%) %) | (%)
Area 1 4 29 44 23
Area 2 25 19 19 37
Area 3 1 16 39 44
Area 4 11 34 10 45

recorded as particularly abundant in coastal sandy baot-
toms, up to 5 m depth, off the Po deha (Ambrogi et af.,
1993}, The average species richness, density and bio-
mass were respectively 21 species, 244 ind. m™ and
10.68 g WW m™.

The polychaete poputations were dominated hy the
subsurface-deposit feeders (44%!} and surface deposit
feeders in Area 1, where the organisms can use as a di-
rect food source the freshly deposited material coming
from the rivers. Carnivores dominated in Areas 2 {37%),
3 (44%) and 4 (45%). Areas 2 and 4 were both charac-
terized by prevalently sandy sediments, in which filter
feeders reached the highest values (25% and 11%),
while in Area 3 there was a balance between two tro-
phic categories: camivores (44%} and subsurface-
deposit feeders (39%) (Tab. 3).
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CONCLUSIONS

The composition and ecological characteristics of
the polychaetes in the study area evidenced four zones
with different structures. The number of species and the
densities were higher off the Venice Lagoor (Area 2), on
prevalently sandy sediments. The populations found in
muddy sediments were less rich especially south of the
Po River deita {(Area 1) and in deeper stations {Area 3).
On the contrary, biomass was higher in muddy sedi-
ments, where the organic matter content is high. Two
factors seem to be particularly important in structuring
these populations: the influence of the Po (and secon-
darily of the other rivers input) and depth. The tophic
structure was dominated by deposit-feeding polychaetes
in the coastal area with muddy sedimems, whereas on
prevalently sandy sediments, camivores and filter feed-
ers prevailed,
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Fig. 5: Dendrogram of the 40 stations on abundance data.
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Floriana ALEFF!, Nicola BETTOSO & Vivianne SOLIS-WEISS
Marine Binlogy Laboratory, Trieste, 34010 Treste, Via A, Piccard 54
E-mail: aleffi@untv.trieste.it.

POVZETEK

Avtorji Elanka opisujejo sestavo in prostorsko razdirjenost mnogoséetincev, Zivecili na mehkem morskem dnu
severozahodnega dela fadranskega morja. Znalilnosti tega morskega bazena so njegova plitkost (srednja globina
33,5 m), izdatni re¢ni vnosi vzdolZ zahodne obale jadraniskega morja, velike letne temperaturne spremembe in
razslojenost vadnega stolpca v poletnih mesecih. Poleg tega na to obmodje modno wplivajo cikli¢ai pojavi, kot na
primer siuzasti agregali in pomanjkanje kisika, kar fahko povzroca hudo hipoksijo ali celo anoksijo in zatorej
mnoZic¢ne pogine Zivih bitij v morju. Avtorji so raziskavo opravili maja 1995 na Stiridesetili postajah z van Veeno-
vim grabilom, pri Cemer so vzorce precejevali skozi milimetisko mreZico. Usedline so bile zelo raznolike - od blat-
nih do pescentl. Dolocili so 135 vrst, pripadajociti 37 diuZinam, s povpretno gostots 313 os. mi? in povpredno
biomaso 17,6 g mokre tefe m”. Posledica grozdicaste analize gostote posameznih vist je bila razdelitev postaj na
3tiri glavne skupine z razli¢ninyi organizinl in zeadilnimi usedlinami na morskem dou. Na sestavo teh talnih popula-
cif sta Se posebno vplivala tecni vnos in globina morja.

Kljudne besede: rmnogoscetinci, raziirjenost, mehko dno, Jadransko morje
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Append. 1: List of the polychaete species found in this study with their total abundance, frequency and d‘lstnbutmn

per area.

Priloga 1: Seznam ugotovljenih vrst mnogoscetincev s padatki o njihovi celekupni abundanc;, frekvenc: in razctr«

jenasti po pasameznih predelih.

e ZEL-222

Family Species Tot. abund, Frequency Area
Ampharetidae Amage adspersa 10 3 2
Ampharete acutifions 223 25 1,2
Amphicteis gunneri 14 3 2
Melinna palmata 33 23 1,2.3
Sabellides actocirrata ] 4 1,2
Sosane sulcata 19 6
Aphroditidae {aetmonice hiystrix 1 1 2
Arabellidae Arabella geniculata 2 2 1,2
Driloneres filum 12 10 1,24
Capitellidae Dasybranchus caducus 1 1 1
Heteromastus filiformis 8 8 i,2
Notormastus fatericeus 103 13 1.2,3,4
Notomastus tineatus 1 1 2
Notoinastus sp. 200 22 1,2,3.4
Pseudoleiocapitelfa fauveli 147 11 1,2
Capitellidae indet. 5 3 2,34
Chaetoptericae Chaetopterus variopedatis 9 3 1,2
Mesochaetopterus sagittatius ] 1 2
Spiochaetopterus costarum 186 23 1,2,3,4
Chaetopteridae indet. 5 3 1,2
Chratulidae Aphelochaeta marioni 28 10 12,3
Caullerielia bioculata 3 1 4
Chaetozone setosa 10 8 1,2,4
Dpdecaceria concharum 2 1 2
Monticellina dorsobranchialis 1 1 1
Cirratulidae indet. 116 25 1.2,3,4
Porvilleidae Schistomeringos neglectus i 1 2
Scistomeringos rudolphii 4 3 1,2
Eunicidae Eunice vittata 101 14 1,2,3
Lvsidice ninetta 3 2 1.4
Marphvsa belfii 57 13 1,23
Marphysa sanguinea 10 6] 1
Nematonerefs unicornis 29 4 2
Flabelligeridae Pherusa monolitera 6 3 1,2
Fherusa plumosa 7 2 1,2
Piromis eruca 1 1 2
Glyceridae Glycera atha 7 4 2,3
Clycera capitata g 4 2.3
Clycera rouxii 36 17 1,23
Clycera sp. 15 8 1,2
Glycera tessefata 1 1
Clycera tridactyla 9 4 2,4
(iiycera unicornis 58 19 1,234
Goniadidae Goniada mactlata 61 9 1.2,4
Glveinde nordmanni 1 1 2
tHesionidae Cyptis propingua 5 3 2
Ophicdromus flextiosus 3 3 1,24
Hesionidae indat. 3 2 1.2
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Family Species , Tot. abund. Freguency Area
Lumbrineridae Lumbrineris gracilis 456 30 1,2,3.4
Lumbtineris tatreillif a6 17 1,2,4
Lumbtineris sp, 2 2 1,3
Lumbrineris tefraura 21 13 1.2,3
Ninoe kinbergi 5 i 2
Magelonidae Magelona alleni 24 11 1,2,3
Magelona minuta 8 4 2
Magelona sp. 5 5 1,2
Maldanidae Clymenura clypeata 11 4 1,2
Euclymene lumbricoides 4 2
Fuclymene oerstedi 34 4 1,2
Fuclymene palermitana 60 15 1,2,4
Maldane plebifex 377 20 1,2
Metasychis gotoi 1 1 2
Petaloproctus terricolus 1 1 2
Praxillella affinis 11 3 2
Praxillella lophoseta 2 2 2
Maldanidae indet. 106 16 1,2,34
Nephtydae Micronepthys sp. 4 3 1,2,4
Nepthys hombergi 13 H 2
Nepthys hyslricis 79 20 1,2,3
Nepthys incisa 28 £ 1,2,2
Nepthys sp. 14 4 1.2,3
Nereididae Ceratonereis costae 1 1 1
Nereis famellosa 21 11 1,2,3
Nereis rava 6 2 1.4
Nereis sp. 5 4 1,2
Perinereis sp. 9 5 1,2
Onuphidae Aponuphis bilineata 142 12 1,2,4
Aponuphis tauveli 302 5 2.3
Diopatra neapolitana 3 2 1
Nothria conchylega 195 8 1,2
Onuphis quadricuspis 5 1 1
Onuphis sp. 74 4 2
Opheliidae Ophelina cylindricaudata 13 4 2
Orhintidae Orhinia cuvieri 2 2 1.4
Phylo foetida 3 2 1
Scoloplos armiger 2 1 2
Oweniidae Myriochele oculata 172 17 1,23
Owenia fusiformis 547 20 1,2,34
Paralacydoniidae Paralacydonia paradoxa 73 11 1.2
Paraonidae Aricidea claudiae 3 1 2
Aricidlea mariannae 157 ] 4
Cirrophorus furcatus 3 2 2
{evinsenia gracilis 130 24 1,2,3.4
Paradoneis lyra 58 14 1.2
Paraonides neapolitana 2 2 1,2
Paraonidae indat, 366 28 1,234
Pectinariidae Pectinaria auricoma 37 10 1.2
Pectinaria belgica 3 3 1.2
Pectinaria koreni 12 8 1,2
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Family Species Tot. abund. Frequency Area
Plivtlodocidae Mysta picta 10 4 1,2
Phyllodoce lineata 7 7 1,2
Phyllodoce «p. 2 2 1,2
Phyllodocidae indet. 2 2 y;
Pilargiidae Ancistrosyllis groenlandica 77 14 1,2,3,4
Pilargis verrucosa 2 8 1,2,3
Poecilochaetidae Poecifochaetus serpens 38 18 1,2,3,4
Polynoidae Harmothoe sp. 3 2 3
Polynaidae indet. 55 24 1,24
Sabellidae Chane acustica 1 1 2
Chone collaris 22 7 1,2
Chone duneri 109 13 1,2,4
Euchone rosea 89 10 1,2
Euchone rulyrocincta 12 7 2,3
Jasmineira caudata 2 2 2
Jasmineira elegans 24 7 2.4
Megalamma vesiculosum 11 8 1,2
Myxicola infundibutum 3 1 4
Sabellidae indet, 16 2 2
Scalibrepmatidag Scaltbregma inflatum 10 2 2
Serpulidae Ditrupa arietina 2 1 2
Hydroides norvegicus 1 1 2
Fomatoceros friqueter 4 2 1
Serpufa concharum 3 2 2
Serpula vermiculaiis 3 3 1,4
Sigalionidae Psammolvee arenosa 1 1 2
Sthenelais boa 3 2 2,4
Sthenelais limicola 16 4 2
Sthenelais minor 3 1 2
Sthenelais sp. 1 1 3
Sthenolepis vhileni 211 21 1,2,3
Spicnidae Laonice cirrata 164 2 1,
Polvdora caeca 1 1
Polvdora flava 26 10 1,2,4
Polvdora sp. P 2 1
Prionaspio casperss 73 3 1,24
Prionospio cirrifera 47 10 1,2
Prionospio malmgreni 149 16 1,2,4
Priongspio sp. 3 1 2
Prionaspic steetstrupi 4 2 2
Pseudopofvdora antennata 2 2 1,2
Scolelepis cantabra 1 1 2
Scolelepis tridentata 3 7 2,4
Spia decoratus 2 1 2
Spio filicomis 5 3 1.2,4
Spio multioculata 14 4 1,4
Spiophanes bombyx 3 2 1,4
Spicohanes kroveri 203 25 1.2,3
Spionidae indet. 10 5 1,2
Sternaspidae Sternaspis scutata 197 22 1.2,3
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Family Species Tot. abund. Frequency Area
Sytlidag Syllis arnmillaris 3 3 2,4
Syllis cornuta . 15 5 1,2
Syllis sp. 2 2 1,2
Terebellidae Amphitrite cirrata 3 2 i
Amphitrite edwarsi 2 1 1
Amphitrite sp. 16 3 2
Lanice conchvlega 23 9 1.2,3
Pista cristata 27 8 1,
Polycirrus sp. 11 5 2
Streblosoma bairdi 4 3 2
Terebellidae indet. 17 6 i,2
Trichobranchiidae | Terebellides stroemi 36 16 1.2,3
Trichabranchus glacialis 1 1 2
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THE FAUNA OF EPIKARST — COPEPODA (CRUSTACEA)
IN PERCOLATION WATER OF KARST CAVES IN SLOVENIA

Tanja PIPAN
Karst Research Institute ZRC SAZU, 51-6230 Postojna, Titoy trg 2
E-mail: pipar@zic-sazi.si

Anfon BRANCELS
National Institute of Biology, $1-1000 {Ljubljana, Veéna pot 111

ABSTRACT

Special attention was given to the stygobiotic species of copepods {Crustaceal; their habitat is above the cave but
under the surface in the so-called epikarst zone. Diversity dynamics of Copepada were studied in six karst caves. In
some caves (Postojnska jama, Pivka jama, Crna jama), samples were colfected once per week. in the other three
caves (Skocjanske jame, Dimnice, Zupanova jamal, we sampled trickles once a montht during 2000 and 2001. In
total, 37 species were coliected in the caves. From this habitat, 11 species niew to science were recognized. New
species living there are particularly restricted in distribution to one or few trickles of water dripping from the cejling.
The results of the faunistic research indicate that biodiversity of Copepoda in epikarst is very high on the local scale
as well as over a wider area.

Key words: caves, unsaturated zone, percolation water, Copepoda, Slovenia

FAUNA DI COPEPODI (CRUSTACEA) EPICARSICI IN ACQUE DI PERCOLAZIONE
DE GROTTE CARSICHE IN SLOVENIA

SINTES!

Particolare attenzione & stata rivolta alle specie stigobie di copepodi (Crustacea), che abitano gli habitat sopra le
grotte ma sotto la supeificie, quindi dell‘area epicarsica. La dinamica di diversita dei copepod; ¢ stata studiata in sei
grotte carsiche. in alcune grotte (Grotte di Postumia, Grotta di Pivka e Grotta Nera) § campioni sono stati raccoiti
settimanalmente. Neffe restanti (Grotia di San Canziano, Dimnice e Grotta di Zupan), i campionamenti sono stati
effettuati mensilmente, ncgh anni 2000 e 2001. In totale sono stati raccolti 37 taxa nelle grotte. In tale habitat sono
state trovate 11 nuove specie per la scienza. Tali specie hanno una distribuzione ristretta ad uno o pochi gorc:ofa- .
meati d'acqua dal soffitio. | risultati della presente ricerca faunistica indicano un’afta biodiversita dei copepod: Fp." :
carsici sia su scala locale, sia considerando un‘area pili vasta.

Parole chiave: grotle, zona insatura, acqua di percolazione, Copepoda, Slovenia_ - .- TR
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INTRODUCTION

Karst is a special type of landscape, formed through
dissolution of soluble rocks, including limestone and
dolomite. The karst of Slovenia, with 43% of its territory
consisting of carbonate rocks, is of great practical inter-
est. Hypogean habitats constitute quite a significant part
of nature in Slovenia, which has by far the richest
aquatic hypogean fauna in the world (Sket, 1996). To
understand the rarity of the organisms and the fragility of
their habilats, we have to learn more about karst spe-
cies, their ecosystems, and their sensitivity to environ-
mental contamination.

The subterranean environment all over the world is
inhabited by numerous taxa of Copepoda {Crustacea),
and many of them are endemics. In Slovenia, 107 taxa of
Copepoda have been recorded to date and about one
third of these are stygohionts. At present, there are 15
endemics and all but one of them are stygobionts, All but
one belong to the order of Harpaclicoida (Brancelj,
1996},

The biodiversity and ecoiogy of copepods in perco-
lation water have rarely been systematically studied.
Many species in the group of Copepoda are rarely found
in streams, but are found in seeps and drip pools, al-
though their existence in any particular set of seeps or
pools is often quite ephemeral (Culver et al., 1994). The
primary habitat of these species is almost certainly the
subcutaneous zone, 1.e. epikarst (Holsinger, 1994). Due
to the high level of endemism, the future research on the
underground fauna showld be carried out principatly in
the direction of fauna-related research. This should en-
cormpass the habitats that have remained unexplored,
and these are particularly percolation waters.

In 2000 and 2001, some intensive studies of ricro-
distribution and ¢ faversny dynamics of copepods were
carried out in trickles and pools of percolation water in
several cave systems in Slovenia. The working hypothe-
sis was based upon the ecolegical, hydrogeological and
chemical explorations of the karst unsaturated zone with
an emphasis on the ecology of the copepod fauna in the
percolation water. We focused on the {ollowing two
main questions. First, whether there are, and what are,
the causes of the biological differences in the epikarst
evaluated from the differences hetween trickles, pools
and environmental factors. Second, whether there are
differences of faurna between caves in different geo-
graphical areas,

MATERIAL AND METHODS

The six studied caves are situated in southern and
southwestern Slovenia (Fig. 1) For a description of the
study area, see Pipan & Brancelj {2001). We dealt with
the epikarst fauma, which has been until recently an al-
most completely unknown segment of life within the

karst underground. Ir hydrological division of the karst
undergraund, the epikarst constitutes the stratum, which
is the closest to the surface but remains inaccessible, i
standard research methods are to be used. The epikarst
fauna has thus been explored indirectly, by taking sam-
ples of the percolated water and cave pools filled with
such water. The pools in the fossil parts of the caves are
filled up by water, which seeps down the walls or drips
directly from the ceiling. With such a selection of pools
we will avoid the influence of phreatic groundwater or
hypogean rivers on the composition of the fauna,

ln the caves of Postojnska jama, Fivka jama and
Crna jama we sampled water trickles once per week for
one year. In the other three caves, samples were col-
lected once a month during 2000 and 2001, Samples of
fauna as well as samples for water quality analyses were
collected from the container. During the period of a sin-
gle week or month, the water {rom trickles was directed
through a funnel into 0.25 1 plastic containers. On two
sides, the containers had holes covered with a net {mesh
size 60 pm} to retain animals in the container. The con-
tent of these plastic containers was fixed with 4 % final
sotution of formaldehyde in the field and stored for fur-
ther processing. In the laboratory we separated the or-
ganisms by means of stereomicroscope at 40x magnifi-
cation and stored them in 70% ethanol. Further proc-
essing and identification of the arganisms was performed
under a compound microscope. Samples from pools
were collected separately into plastic containers by
means of adapted suction pump. We pumped various
quantities of the pool water at different sampling points
and filtered it through a 60 pm net. The samples were
then processed in the same way as those from the trick-
les. Each water trickle or pool filled with water was
treated separately,
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Fig. 1: Geographical location of the research caves in
Sfovenia.
Stf. 1: Geografska lega raziskovanih jam v Sloveniji.
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RESULTS

In six karst caves, a systematic survey of two differ-
ent types of habitats, trickies, and pools of percolation
water was carried out. From seeps and drip pools we
collected 37 species {Tab. 1). The most numerous were
specimens of Speocyclops infernus, Moraria poppei,
Morariopsis scotenophifa, Elaphoidella cvetkae, Bryo-
camptus bafcanicus and specimens of the genus Paras-
tenocaris. Ten species belong to a group of troglophi-
fous or eutroglophilous taxa, which are frequently also
found in subterranean environment. The other 27 spe-
cies are stygobiotic. £leven species {from the genera
Bryocamptus, Elaphoidella, Maraenobiotus, Moraria,
Nitocrefla, Parastenocaris and perhaps  Stygepacto-
phanes) were recognized as new lo science and have to
be studied in detail. It seems that they are obligate epi-
karst species.

Results of the correlation analyses {using the Spear-
man correfation coefficient: Davis, 1973) and the non-
parametric version of one way ANOVA ({using the
Kruskal-Wallis Test: Blejec, 1976} indicate that there is
no cotrelation between thickness of the cave ceiling,
temperature and discharge on the one hand and the
number of specimens on the other {p>0.05). The pre-
cipitation shows highly positive co-variation with the
discharge and with the number of specimens in two
caves. Physical parameters for each cave are summa-
rized in Table 2. The copepod abundance in different
kinds of pools was not correlated with the amount of
pumped water. For more precise conclusions about cor-
relation between pool typology or amount of fiftered
water and the number of specimens, a higher number of
samples collected in shorter intervals should he ana-
tysed. New data can be obtained from further investiga-
tions in trickles of percolation water,

From the geographical point of view, there is no cor-
relation {r = -0.38, p = 0.31) between the distance apart
of the caves and the similarity of the fauna (using the
Pearson correlation coefficient (). The highest simitarity
expressed as a ratio of the species in common between
two locations and the sum of taxa of both locations (us-
ing the Jaccard similarity coefficient (5} was between
the caves of Dimnice and Crna jama (S, = 0.44), which
are approximately 29 km apart {(Fig. 2} In caves that
belong to the same cave system {Postojnska jama, Pivka
jama, Crna jama) and are 3 km apart, the similarity was
tower and quite similar ($; = 0.33 - 0.37). This fact s not
unexpected due to the same geographical and geologi-
cal situation and the same influence of external envi-
ronmentat factors. The lowest similarity was between
the caves of Skocjanske jame and Dirnnice (5, = 0.21)
and Skocjanske jame and Zupanova jama (S, = 0. 22},
Between the most distant caves, i, Dimnice and Zu-
panova jama that are about 61 km apart, the similarity
was 0.27.

similasity 1accard Inckes) clistance fkm)

a2 0.4 06 0.8 1 a Z0 10 €

ol

_ . AR,

,,,,, PL & SOOI

Fig. 2: Dendrogram constructed by data on similarity of
copepod community and geographical distance be-
tween caves (UPGMA methad, standardized on the
Jaccard similarity coefficient). The abbreviations are:
CR.J. = Crna jama, Di. = Dimnice, SK.J. = Skoc;anske
jame, PO.). = Postojnska jama, PL.J. = Pivka jama, ZU.J.
= Zuupanova jama.

Sl 2: Primerjava podobnesti zdruZb ceponoZcev in
geografskih razdalj med jamami v dendrogramu po-
dobnosti po metodi UPGMA (uporablien je Jaccardov
koeficient podobnosti). Okrajsave: CR.J. = Crna jama,

Di. = Dimmice, $K.J. = Skoc;anske jame, PO. J = Pos-
tojnska jama, PLJ. = Pivka jama, ZU.). = Zupanova
jama.

Fig. 3: The fife cycle of free-living copepods includes
up Yo six naupliar and six copepodit stages prior ta the
adult.

SL 3: Prosto Zivedi ceponoZci imajo Sest navplijskil in
Sest kopepoditnih stadijjev.
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Fig. 4: Pre-copuiating individuals of Bryocampius
zschokked., .
S1. 4: Paritveni par vrste Bryvocamptus zschokkef.,

Nauplia (Fig. 3} were present in all samples, although
they were more abundant in samples from trickles than
in samples from pools. The exceptions were trickles in
Postajnska jama, where they weve completely absent.

Sex ratio varied, but in most samples females were
predominant. Males dominated only in the samples from
trickles in Skocjanske jame. juveniles constituted from
0.5% 10 20% of the population.

Precopulatory mating individuals (Fig. 4) were found
in five caves {except in Postojnska jamal in six species.
They were predominant in samples from pools. In trick-
tes and in pools we found copula in Bryocamptus bal-
canicus and Maraenobiotus <f. brucel. Pre-copulating
individuals of Bryocamptus dacicus, B. typhlops, B.
zschokkei and B, pyrenaicus were collected only from
pools. Precopulatory mating individuals were found
only during the winter (from September to February).
Egg sacs were observed also in August and then every
month from September 2000 till March 2001, Ovigerous
females were found in eight taxa. Seven of them were
found only in pools (Diacyclops sp. (languidoides ~
group), Paracyclops fimbiiatus, Morariopsis dumontt,
Bryocamptus n. sp., B. balcanicus, B. typhiops, B.
zschokkei) and females of B. dacicus also in trickles. in
Dimnice cave, we found no ovigerous fermnales. Curnu-
falive number of copulatory individuals was 43 (the
highest number in Skocjanske jame and Zupanova
jama), and cumulative number of fermales with egg sacs
was 34 (the highest number in Pivka jama).

Tab. 1: List of species of copepods (Crustacea: Cope-
poda) and total number of individuals in trickles and
pools of percolation water of the six karst caves (spe-
cies presumed to be new to science are marked with
asterisk *).

Tab. 1: Seznam vrst ceponoZnih rakov (Crustacea: Co-
pepoda} in skupno Stevilo osebkov v prenikajoci in
prenikli vodi Sestih kraskih jam (za znanost nove vrste
so aznadene z zvezdico *).

stygobionts /
stigobionti

trickbes /
curki

pools /
{use

CYCLOPOIDA

1. Acanthocyclops kicferi
{Chappiis, 1925)

2. Diacyclops sp. (tanguitoides..
geoupt {Lillebarg, 1901}

rJ

3. Diacyclops languidus
(Sars, 1863}

4, Megacyclops viridis
Hurine, 182()

5. Paracyclops fimbriatus
iFischer, 1853)

6. Speocyclops infemus
iKiefer, 1930)

141

HARPACTICOIDA

7. Atthevella crassa {Sars, 18623

8. Bryocamptus balcanicus
(Kiefer 1933)

94

8. Bryocamptus boris Karanovic
& Bobic, 1998

10. Bryocamptus dacicus
{Chappuis 1923}

&8

11, Bryocamptus pygmaeus
{Sars, 1867}

12. Bryocamptus pyrenaicus
(Chappuis, 1923}

13. Bryocamptus typhiops
tMrazek, 1893)

14. Bryocamptus zschokkei
{Schmeil, 1893}

15, Bryocamptus sp.*

16. {laphoideila cvetkae
Petkowvski, 1983

17. Blaphoideila kieferi Petkovsii
& Branceli, 1985

18, Elaphoidella stammeri
Chappuis, 1936

19. Flaphoidelfa sp. 1*

20. Flaphoidelfa sp. 2*

21, Epactaphanes richardi
{Mrazek, 1893}

43

22, Maraenobiotus cf. bricer*

68

23. Moraria poppei
{Mrazek, 1693}

754

24. Moraria stankovitcin
Chappuis, 1924

25. Moraria varica
(Graeter, 1911)

26, Mararia sp. A*

27, Moraria sp. B*

-

28, Morariopsis dumontf
Brancedj, 2000

W o |

64

29. Movariopsis scotenophila
[Kieter 1930)

L%

247

30, Nitocrefla sp.™®

31. Parastenocaris nofli alpina
(Kiefer, 1938

>

32. Parastenocaris cf. andrefi*

32. Parastenccaris sp. 17

34. Parastenocaris sp. 2*

35. Parastenocaris sp. 3*

P P

36. Phyflognathopus viguieri
(Maupas, 1892)

37. Styeepactophanes (7) sp.*
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Tab. 2
and March 2001.

Tab. 2: NajniZje in najvisie vrednosti nekaterifi fizikalnih podatkov v Sestif jamah, merjene od aprila 2000 do '

marca 2001.

: Minimum and maximum values for some physical parameters, measured in six caves between April 2000

Parameter/Cave POSTOINSKA| PIVKA CRNA SKOCJANSKE | DIMNICE [ZUPANOVA

Podatek/Jama {min-max) JAMA JAMA JAMA JAME JAMA,

Thickness of the cave ceiling /

debelina jamskega stropa [in] 30-110 50-70 30-65 60-110 10-70 15-50

Average temperature /

povpretna temperatura [} §5.6-9.4 5.3-9.0 4.5-7.0 9.5-12.0 4.1-92.3 6.1-9.2

Average dsscharge / povpreten

pretok [m! min'] 1.9-22.0 1.7-202.0 1 8.0-59.0 18.0-182.0 3.2-75.0 4,1-33.0

Amnual precipitation / letne

padavine tmm] 1827 1827 1827 1548 2019 1577
DISCUSSION structure is not heterogeneity between types of habitats

The high level of endemisin, as evident from the lit-
erature published o date, and insufficient knowledge
regarding the distribution of taxa inhabiting the unsatu-
rated karst zone, were two main reasons for out decision
to focus on the problems and issues related to the distri-
bution and the ecology of the fauna in the unsaturated
epikarst zone. According to rather few explorations, the
major part of the fauna in percolation water consists of
copepods (Galassi, 2001} During our exploration, we
restricted ourselves to the community of copepods in
the karst fissured system iy caves. The intensive research
on Copepoda in six caves in Slovenia indicated a high
number of taxa, whose primary habitat are cracks and
crevices fitled with water in the epikarst zone. In total,
37 species were collected six horizontal caves.
Eleven species new fo science were recognized. New
species living there are particularly restricted in distri-
button to one or few trickies of dripping water. Ten spe-
cles, which are frequently found in subterranean envi-
ronment but transported from their epigean habitats,
could be designated as ubiguitous. The rest of the spe-
cies, r.e. 27 of them, are stygobiotic, and fifteen are en-
demic to Slovenia. One species, Bryocamptus borus, is
new to the Slovenian fauna. Males of Morariopsis scote-
nophifa were found for the first time.

Between 11 and 17 different species of copepods
were found per cave regardiess of its length, From 37
species, only two, Speocyclops infernus and the new
species Parastenocaris sp., were found in all six caves.
The majority of species were found in one or two caves
only. Sixteen species were fourdd only at a single locality
and eleven of these were stygobiotic,

The drip pools and seeps form a distinct habitat in
the cave (Culver et af., 1994). The intensive survey of
the two types of habitats in six karst caves showed that
the ratio of copepods in the trickles was different from
that in the pools of percolation water. Paradoxically, the
starting point for analysis of the copepod community

—~ L

ftrickle ~ pooll, but self-similarity. It is important that in
both types of habitats we found mostly the same groups
of specimens, which diffeced only in the frequency of
their occurrence. We established a sitnilar species com-
position, which indicates that the real habitat of the sty-
gobiotic species of copepads is above the cave but un-
der the surface, in the epikarst zone.

The high number of specimens found in the cave
and the low number of specimens involved in repro-
duction suggest that the water bodies sampled in the
cave are probably not the breeding site for most species.
This supports the idea of Brancel} {2002) who proposed
that the habitat where they breed, at least for some of
them, is the space beneath the soil layer. They can
penetrate deeper into the rocks through small crevices,
fitled hy water.

The results and findings of the research constitute a
fundamental contribution to the undersianding of distri-
bution patterns of stygobiont copepods in the epikarst
zone. Results of such studies are of general interest and
value. This infarmation helps us to better understand the
interactions of organisms within the karst ecosystem.
The biodiversity of epikarst fauna will be at the same
time used to study and evaluate the impacts of human
activities on the subterranean environment, The most
urgent problem in the karst area is pollution with per-
colation water, which usually originates from the surface
pollution. Due to the numerous newly discovered spe-
cies, particularly within the subterranean habitats, the
number of copepod species is rapidly increasing. MNew
data can be obtained from further investigations of fauna
in seeps and drip pools.
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FAVNA EPIKRASA ~ COPEPODA (CRUSTACEA) V PRENIKAJOCI VODI
KRASKIH JAM V SLOVENIJ

Tanja PIPAN
Inatitut za raziskovanje krasa ZRC SAZL, $1-6230 Postajna, Titov trg 2
E-mail: pipan@2zrc-sazu si
Anton BRANCEL)
Nacionalni ingtitut za biotogijo, SI-1000 Ljubljana, Velna pot 111

POVZETEK

V ¢lanku so podani kvalitativni in kvantitativni podatki o favni ceponoZnih rakov v curkih prenikajoce vode in v lu-
Zah, ki jil ta polni. CeponoZni raki so najbogateje zastopana Zivalska skupina v epikrasu. Nezasicena kraska cona je §
standardnimi raziskovalnimi metodami nedostopna, zato je bilo vzorcevanfe epikraske vodne favne postedno, z vzor-
Cenjern prenikajoce vode. V Sestih kraskih jamah je bilo opravifeno sistemati¢no vzordenje v curkih prenikajoce vode in
fuZah, ki jib ti curki napajajo. Curki prenikajoce vode so se stekali v lijak, od koder je stekla voda v plasterke z dvema
odprtinama, zamreZenima z gosto miinarsko svilo z odprtinami 60x60 pm. Plastenka je bila v vecji posodi z vgrajeno
odtocno cevjo. Voda iz plastenke je odiekala skozi mreZico v posode z odtokom, Zivali pa so ostale ujete v plastenki,
Vzorci so bili fiksirani z dodatkom 37% formalina do konére koncentracije okrog 4% in shranjeni za nadaljnjo obde-
lavo v laboratoriju. Voda in usedlina v luzah je bila posesana s pomodjo prirejene sesalne Crpalke ter precejena skozi
mrezico z odpetinami 60x60 p. Najdenih je bilo 37 vrst ceponoznif rakov, med njimi 27 stigobiontskif, Vrsta Bryo-
camptus borus je bifa prvi¢ ugotovijena v Sloveniji, Prvic so bill najdeni samci viste Morariopsis scotenophifa. {gotov-
ljenih je bilo $e 11 vrstiz 7 yodov, novih za znanast. Za 10 vrst je znano, da v jame zaidejo nakijucno s curki prenikajoce
vode in da so v povisinskih in podzemeljskih vodah pogoste. Osebki drugih vist, ki so bili najdeni v posareznih jamah
ali na posameznih vzorc¢evainih mestih v jami, so stigobionti, Petnajst med njimi je endemitov, omefenih fe na ozemlje
Slovenije. V posamezni jami je bilo med 11 in 17 vist ceponoZcev. Pojavijanje in Stevilénost vist ter vistna sestava v pre-
nikajoci vodi nise odvisni od velikosti jarne. Ugotovijena je bila velika vrstna raznolikost med jamami. Samo Speocy-
clops infernus in nova vrsta Parastenocaris sp. 2 sta bili v vseh estih jamah. Sestnajst vrst je bilo najdenih le v eni jami,
odtega 17 stigobiontov. V curkih in luzah s prenikajoco vodo je malostevilna, a vrstno bogata favna ceponoZcev. Podo-
bnost kopepodnih zdruZb v jamah ni v socdvisnem raziverju z geografsko oddaljenostjo med jamami, z debelino stro-
pa, s temperaturo in pretokom, ampak morda z obstojem podobnih mikrohabitatov v epikraski coni. Za veding curkov je
soodvisnost med padavinami in pretokom statisticno znaciina. Stevilnost kopepodeov v razlicnih tipil JuZ ni soraz-
merna s koficine pretiltrirane vode. Zaradi visoke stopnje ekoloske specializacije kopepodov iz epikraske cone bi fafiko
bile mnoge vrste uporabne kot bioindikatorji pri ocenjevanju virlivav Clovekove defavnosti na podzemeljske habitate.

Idjucne besede: jame, nezasicena cona, prenikajoca voda, Copepaoda, Slovenija
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HETEROPTERA OF SLOVENIA, I: DIPSOCOROMORPHA, NEPOMORPHA,
GERROMORPHA AND LEPTOPODOMORPHA

Andrej GOGALA
Slovenian Museurn of Natural History, $1-1001 Ljubljana, Presernava 20, p.p. 290
E-mail: agogata@pms-i}.si

ABSTRACT

. Heteroptera of the infracrders Dipsocoromorpha, Nepomorpha, Gerramorpha and Leptopodomorpha fiving in
Slovenia are fisted. Literature data are summarized. The material in the collections of the Slovenian Museum of
Natural History had been re-examined and all known data on the localities and dates are presented. Notonecta me-
ridionalis, Saldula paltustris, Salda adriatica and Patapius spinosus are reported from Slovenia for the first time, The
type locality of Velia saulii is clarified.

Key words: Heteroptera, Dipsocoromorpha, Nepomotpha, Gerromorpha, Leptopodomorpha, Slovenia, fauna

HETEROPTERA IN SLOVENIA, [.: DIPSOCOROMORPHA, NEPOMORPHA,
GERROMORPHA £ LEPTOPODOMORPHA

SINTESI

Larticolo elenca gli eterotteri (Heteroptera) degli infraordini Dipsocoromorpha, Nepamaorpha, Gerramorpha e
Leptopodomorpha viventi in Slovenia e offre un sommario dei dati di letteratura. Il materiale contenuto nelle
collezioni det Museo di Storia Naturale delta Slovenia & stato riesaminato e V'autore presenta tutti i dati disponibili.
Notonecta meridionalis, Saldula palustris, Salda adriatica e Patapius spinosus sono specie dportate per fa prima
volta in Slovenia. Viene inoftre fornito un chiarimento in merito alfa localita tipo pec Velia saclit.

Parole chiave: Heteroptera, Dipsocoromorpha, Nepomorpha, Gersomorpha, Leptopodomerpha, Slovenia, fauna
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INTRODUCTION

Tweo checklists of the Heteroptera of Slovenia were
published by Andrej and Matija Gogala {Cogala & Go-
gala, 1986, 1989, but several literature data were ot
included at atl. The localities of most of the findings
were not published, but only 10 x 10 km squares of the
UTM grid. The Catalogue of the Heteroptera fauna of
Yugoslav countries {Protic, 1998) summarized the pub-
lished records. Nature conservation efforts need exact
localities, with all possible data: The present work is the
first in a series planned to fulfil the needs. [t contains fit-
erature data and lists the material from the collections of
the Slovenian Museurmn of Natural History and some
other collections. The material had been re-examined
and many misidentifications correctedl.

Notonecta meridionalis, Saldula palustris, Salda
adriatica and Patapius spinosus are reported from Slo-
venia for the first time. Micronecta minutissima,
Notonecta obliqua and Saldula pifoselfa pilosella are
omitted from the list of Slovenian Heteroptera due 1o
misidentifications.

Some species were listed for Slovenia in the Cata-
Jogue of the Heteroptera of the Palaearctic Region (Au-
kema & Rieger, 1995}, but | have been unable to find the
original reports. | suppose the confusion with Slovakia is
possible. These species are listed, but with a question
mark. In the same catalogue, the type locality of Velia
saulii was wrongly attributed to Croatia. The locality Is-
tria, Val Rec¢ea, is the Reka valley in Slevenia. The local-
ity LanisCe (stria) in Gogala & Moder {1960), on the
other hand, is situated in the Croatian patt of [stria.

All water and shore bugs, the matter of this contribu-
tion, are threatened due to water pollution, regulations
of streams and rivers and drainage of marshes and
pools. Particularly vulnerable are species living only in a
single locality in Slovenia. Any developrent, construc-
tion or change in land use in their habitats could cause
the extinction of the species in the country,

RESULTS
List of species
DIFSOCOROMORPHA
Dipsocoridae

Cryptostemma alienum Herrich-Schaeffer, 1835 (Fig. 1)

Gogala & Gogala, 1987: Dolina Dragonje

Gogala & Gogala, 1989; Gogala, 1992

Unpublished records:

Istra: Bordt, r. Dragonja, VO3, 3. 5. 1986, A. & M. Go-
gala {eg.

Istra: Kostabona, r. Dragonja, VLO3, 7. 8, 1986, A. & M.
Gogala leg.

idrija, Krekovse, 1. Belca, VL19, 28. 6. 1988, M. Gogala
leg.

Bohinj: Stara Fuzina, Bohinjske jezero, VM12, 10. 7.
1988, A & M. Gogala leg.

julijske Alpe: Kroska jezera, UM9Z, 31. 7. 1988, A. &
M. Gogala leg.

Kranj, Bobovek, Mitka, VM52, 24. 4. 1989, S. Brelih leg.

Istra: So¢erga, Miini, VL13, 1. 8. 1990, A. & M. Gogala
leg.

Braniska dofina: Sp. Branica, Cipnje, r. Branica, VLO7,
25.5.1997, A. & M. Gogala leg.
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Fig. 1: The distribution of Cryptosternina alienum in
Slavenia.

§l. 1: Razsirjenost viste Cryptosternma alienum v Sfo-
veniji.

NEPOMORPHA
Nepidae

Nepa cinerea Linnaeus, 1758

N. rubra Linnaeus, 1758

Cogala & Moder, 1960: Ljubljana, 8. - 5., Staudacher &
Gogala leg.; Preska, 28. 1. 1955, M. Gegala leg.;
Drava, 8. 10. 1955, M. Gogala leg.; Cerknica, M. Go-
gala leg.; Secovlje, 21. 4. 1955, M. Gogala leg.

Gogala & Gogala, 1986; Gogala & Gogala, 1989

Unpublished records:

Liubljana: RoZnik, VM50, 9. 9. 1953, M. Gogala leg,

Medvode, Pirnide, VMS51, 13. 2. 1977, A. & M. Cogala
leg.

Vipavska dolina: Renge, UL98, 22. 7. 1980, A. & M.
Gogala leg,

Planinsko polje: Laze, VL47, 11. 6. 1982, A, & M. Go-
gala leg,

Ljubljansko barje: Log, Lukovica, V159, 21. 5. 1983, A.
& M. Cogala leg.

Maribor: Trije ribniki, WM55, 5. 10, 1980, D. Devetak
leg.
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Kras: Komen, Brestovica, UL97, 2. 5. 1990, A. & M.
Gogala leg.

Linbliansko barje: Vihnika, VE49, 30, 9. 1998, T. Trilar
leg.

Istra: Trebede, r. Stranica, VL3, 14. 8. 2002, A, Gogala
feg.

tstra: Fiesa, UL94, 15. 8. 1996, A. Kapla leg. et coll.

Prekmurje: Ledavsko jezero, WMB7, 9, 4. 1997, B. Dro-
venik leg., coll. S. Brelih

Iirska Bistrica, mirtvica pri Lesonitu, V044, 4. 8. 2002, S.
Polak leg. Harvae}

Ranatra linearis {Linnaeus, 1758)

Gogala & Moder, 1960: Ljubljana, 7. — 11., Staudacher
& Gogala leg,; Drava, 8. 10. 1955, M. Gogala leg,; ob
RiZani, 20. 4. 1959, M. Gogala leg.

GCogala & Cogala, 1986; Cogala & Gogala, 1989

Unpublished records:

Slovenske gorice: ribnik Komarnik, WM65, 20. 6. 1986,
0. Devetak leg.

Kras: Komen, Brestovica, UL97, 2. 5. 1990, A. & M.
Gogala leg.

Prekmurje: Ledavsko jezero, WM87, 18, 7. 1995

Hirska Bistrica, mrtvica pri Lesonitu, V144, 4. 8. 2002, S.
Polak leg. (latvae)

Corixidae

Micronecta scholtzi (Fieber, 1860)

M, meridionalis (A, Costa, 1862}

Gogala & Gogala, 1989

Unpublished records:

Prekmurje: Mursko Sredisce, slov. stran r. Mure, XM15,
6.7.1980, A, & M. Gogala leg.

Prekmurje: PetiSovei, XM15, 13. 6. 1987, A. & M. Go-
gala leg.

Prekmurje: Dolenja Bistrica, XMO5, 23. 5. 1992, A. &
M. Gogala leg.

Micronecta griseola Horvath, 1699

Cogala, 1997

Cerknizko potje: Cerknica, r. Cerknid¢ica, VL57, 24. 7.
1686, C. Kruénik leg,

Micronecia poweri {Douglas & Scott, 1869}
¢ Jansson, 1995: Slovenia

Cymatia coleopirata (Fabricius, 1777}

Cogala & Gogala, 1986

Unpublished records:

Ljubljansko barje: 1g, Dobravica, Draga, VL68, 22. 3.
1980, A. & M. Gogala leg.

Prekmurje: PetiSovei, XM15, 30, 4. 1983, A, & M. Go-
gala leg.
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Arctacarisa carinata (Sahlberg, 1819) o

Gogala & Moder, 1960: pl. Visevnik, 10. 8. 1958, M.
Cogala leg.

Gogala & Gogala, 1989; Gogala, 1992

Unpublished records:

julijske Alpe: Krnska jezera, UM92, 31, 7. 19388, A. &
M. Gogala leg.

Julijske Alpe: Triglavski Nacionalni Park: Zeleno jezero,
VMBO3, 5. 9. 1994, A. Brancelj leg.

Iulijske Alpe: Triglavski Nacionalni Park: Cino jezero,
VMO3, 4. 9. 1994, A. Brancelj leg.

Corixa affinis Leach, 1817
Gogala & Moder, 1960: Ljubljana, 5. 8. 1954, M. Go-
gala leg.

Corixa punctata (Illiger, 1807)

Cogala & Moder, 1960: Ljubljana, 9. - 3., M. Cogala
teg.

Gogaia & Gogala, 1986

Unpublished records:

Kras: Petrinje, VL14, 15. 4. 1979, A. & M. Gogala leg.

Kocevie, VL85, 20. - 28. 7. 1979

Ljubljana: Koseze, YMSQ, 18. 9. 1954, M. Gogala leg.

Hrastnik, Draga, WMOT, 28. 9. 1999, A. Kapla leg.

Kras: Hrudevica, VLO7, 3. 2. 2002, A. & M. Gogala leg.

Hesperocorixa linnaei (Fieber, 1848)
¢ fanssort, 1995: Slovenia

Hesperocorixa parallela (Fieber, 1860)
? jansson, 1995: Slovenia

Hesperacorixa sahibergi (Fieber, 1848)

Cogala & Gogala, 1986

Unpublished records:

Prekmurje: Bukaovnisko jezero, XMO7, 30. 4. 1983, A. &
M. Gogala leg.

Lijubljansko harje: Crmez, VLAY, 8. 8. 1999, 5. Gomboc
& D). Kofol leg. et coll.

Paracorixa concinna (Fieber, 18438)
¢ Jansson, 1995: Slovenia

Sigara hellensii (Sahiberg, 1819}

Gogala & Gogala, 1989

Unpublished record:

Pomurje: VerZej, WM96, 13. 6. 1987, A. & M. Cegala
leg.

Sigara nigrolineata (Fieber, 1848}

Montandon, 1886: Gorica

Gogala & Moder, 1960: Ljubljana, 13. 3. 1954, M. Go-
gala leg.

Gogala & Gogala, 1986; Gogala & Gogala, 1989

Unpubtished records:
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Ljubljansko batje; Log, Lukovica, V159, 14. 4. 1979, 21,
4.1979, A. & M. Cogala leg.

Radovljica, VM33, 4. 3. 1979, A. & M. Gogala leg,

Liubljansko barje: Bevke, VL59, 20, 2. 1977, A. & M.
GCogala leg.

Liubljana, Dolsko, YM70, 12. 4, 1980, A. & M. Cogala
leg.

Liubljana, Mestni log, VL59, 1. 5. 1980, A. & M. Cogala
leg.

julijsice Alpe: Nemski Rove, VM22, 15. 8, 1981, A, & M,
Gogala leg.

Velike Lasée, Podstrmec, VL67, 4. 6. 1981, S. Brelih leg,

Julijske Alpe: Krnska jezera, UM92, 31. 7. 1988, A, &
M. Gogala leg,

Goriska Brda: Dobrove, UL89, 4. 5. 1990, S. Brelih leg.

Kras: Brie pri Komnu, VLO7, 22, 9. 2001, M. Gogala leg.

Kocevie, Gatenica, 600 m, VL85, 4. 7. 1997, S. Brelih
leg. et coll,

Ljubljansko barje: Preserje, Ponikve, V158, 8. 8. 2003,
A. Gogals leg.

Sigara limitata (Fieber, 1848}
¢ jansson, 1995: Slovenia

Sigara semisfriata (Ficher, 1848)
? fansson, 1995: Slovenia

Sigara striata (Linnaeus, 1758)

Cogala & Gogala, 1986

Unpublishied record:

Kotevje, VL85, 28. 7. 1979, ZRC SAZU leg.

Sigara distincta (Fieber, 1848)
? Jansson, 1385 Slovenia

Sigara falleni (Ficher, 1848)

Gogala & Gogala, 1986; Gogala & Gogala, 1989

Uinpublished records:

Rakitna, VLS8, 17, 2. 1980, A. & M. Gogala leg.

ljubljansko barje: g, Dobravica, Draga, VL68, 22. 3.
1980, A, & M. Gogala leg.

Planinsko polje: Planina, Laze, VE47, 11, 5. 1986, A. &
M. Gogala leg.

Cerknisko jezero: Dolenje Jezero, VL56, 24. 9. 1986, .
Krusnik {eg.

Laibach (= Ljubljana), 2. 10, 1931, Staudacher leg.

Cerknisko jezero: Gorica, V.56, 29. 8, 2000, S. Brelih
leg. et coll.

Cerknisko jezero: Zadnji kraj, VL56, 11. 8.
grelih leg. et cofl.

1994, S

Sigara fossarum (Leach, 1817)

Gogala & Gogala, 1986

Unpublished records:

Ljubtjansko barje: Notranje Gorice, VL59, 23. 4, 197§,
A. & M. Gogala leg,

Raclovljica, Lancovo, VM33, 28. 7. 1929, Staudacher
leg.

Sigara lateralis (Leach, 1817)

Montandon, 1886: Gorica

Gogala & Gogala, 1986; Gogala & Gogala, 1989

Unpublished records:

Bela krajina: Damelj, WL13, 11. 7. 1974, M. Stangelj leg.

Prekmurje: Moraveci, WM37, 30. 4. 1983, A. & M. Go-
gala leg.

julijske Alpe: Krnska jezera, UM92, 31. 7. 1988, A. &
M. Gogala leg.

Kras: Brie pri Komnu, VLO7, 12, 4. 1992, A, & M. Go-
gala leg.

Kras: Hrufevica, VLO7, 3. 2. 2002, A. & M. Cogala leg.

Naucoridae

Hyocoris cimicoides (Linnaeus, 1758}

Montandon, 1886: Corica

Gogala & Moder, 1960 Ljubljana, 4. - 10., Staudacher &
M. Gogala leg.; Drava, 8. T0. 1955, M. Gogala leg.

Gogala & Gogala, 1986; Gogala & Cogala, 1989

Protic, 1998: Gorica

Unpublished records:

Kras: Petrinje, VL14, 15. 4. 1979, A. & M, Gogala leg.

Prekmurje: Bukovnidko jezero, XM07, 30. 4. 1983, A. &
M. Gogala leg.

Prekimurie: PetiSovct, XM15, 30, 4. 1983, 13, 6. 1987,
A. & M. Gogala leg. )

Liubliansko barje: Bistra, VL48, 24. 6. 1983, A. & M.
Gogala leg.

Ljubljansko barje: lg, Dobravica, Draga, V068, 4. 5.
1985, A. & M. Gogala leg.

{stra; Movra?, Movratka vala, VL13, 18. 2. 1990, A, &
M. Gogala leg.

Kras: Brestovica pri Komnu, UL97, 2, 5. 1990, A. & M.
Gogala teg.

Hirska Bistrica, mrtvica pri Lesonity, VL44, 4. 8. 2002, 5.
Polak leg.

Ladko, Govce, WMTY, 7. 4. 1996, A, Kapla leg. et coll.

Prekmurje: Ledavsko jezero, 220 m, WM87, 9. 4. 1997,
5. Brelih leg. et coll.

Kras: Brestovica pri Povirju, Studence, VL6, 10. 3.
2007, phota A, Gogala,

Aphelocheiridae

Aphelocheirus aestivalis (Fabricius, 1794)

Cogala & Gogala, 1986; Gagala , 1992: r. Krka (WL17,
WL37), r. Vipava (UL98), r. Ledava (WMI7), r. Mirma
{WL29), 1. Bloicica,

Unpublished records:

Kostanjevica, r. Krka, WL37, 3. 8. 1971,

Bloska planota: Vel Bloke, r. Blosgica, VL57, 16. 2.
1989, 1, Stvec leg.
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Notonectidae

Notonecta glauca Linnacus, 1758

Gogala & Moder, 1960: Ljubljana, 8. - 4., Staudacher &
M. Gogala leg.: Drava, 2. 8. 1956, m. Cogala leg,;
Cerknica, 26. 5. 1953, M. Gogala leg.

Gogala & Gogala, 1986; Gogala & Cogala, 1989

Unpublished recards:

Liubliana, Podutik, VM50, 12, 11, 1978, A, & M. Go-
gala leg.

Ljubljansko barje: Ig, Dobravica, Draga, VLGS, 22. 3.
1980, A. & M. Gogala leg.

Ljubljansko barje: Log, Lukovica, VLS9, 10, 7. 1981, 30.
3.1987, 312, 31989, AL & M. Gogaia leg.

Cerknisko jezera: Cerknica, Dolenje Jezero, VL56, 29.
6. 1983, A. & M. Gogala leg.

itirska Bistrica, mrtvica pri Lesonitu, V.44, 4. 8. 2002, 5
Polak leg.

Ljubljansko basje: g, Matena, VL69, 27. 8. 2000, S.
Brelih leg. et coil.

Kocevje, Gotenica, 600 m, VL83, 4. 7. 1997, S. Brelik
leg. et coll.

Kranj, Bobovek, VM52, 26. 4. 1999, 5. Brelih leg. et
coll.

Notonecta macufata Fabricius, 1794

Gogala & Moder, 1960: Strunjan, 19. 4. 1959, M. Go-
gala leg.

Gogala & Gogala, 1986; Gogala & Gogala, 1989

Unpublished records:

tstra: Koper, Marezige, VLO4, 4. 1974

Vipavska dolina: Ajdovicina, Planina, VL17, 25. 3.
1988, A. & M. Gogala leg.

Kras: Brie pri Komny, VLO7, 14, 5. 1989, A. & M. Co-
gala leg.

Istra: Trebede, r. Stranica, VL13, 14, 8. 2002, A. Gogala
feg.

Kras: Brestovica pri Povirju, Studence, VL16, 1. 3. 2003,
A. Gogala leg.

istra: Strunjan, Karbonar, UL94, 17.
Gogala leg.

5. 2003, A, & M.

Notonecta meridionalis Poisson, 1926

Unpubtished records:

Prekmurer Moravai, WMA7, 30. 4. 1983, A, & M. Go-
gala leg.

Prekmurje: Turnis€e, XMO6, 30. 4. 1983, A. & M. Go-
gala leg.

Istra: MovraZ, Movragka vala, VL13, 18. 2.
M. Gogala leg.

1990, AL &

Notonecta viridis Delcourt, 1909

Gogala & Moder, 1960: Ljubljana, 20. 7.
1954, M. Gogala leg.

Unpublished record:

Kras: HruSevica, VILO7, 3. 2. 2002, A, & M. Gogala leg.

1954, 3. 10

a
L

Pleidae

Piea miputissima Leach, 1817

P, leachi M’ Gregar & Kirkaldy, 1899 o

Gogala & Moder, 1960: Ljubljana, 8. - 9. ':mudarlwr &
M. Gogala leg.

Gogala & Gogala, 1936; Gogala & Cogala, 1989

Unpublished records:

Liubljansko barjer Matena, V0169, 24. 4. 1977, A. & M.
Gogala leg,

Liubljansko barier Ig, Dobravica, Draga, V168, 22. 3.
1980, A, & M. Gogala leg.

Prekmurje: Mursko Sredi$ce, slov. stran t. Mure, XM15,
6.7.1980, A, & M. Gogala leg.

Prekmurje: Petanjci, WM86, 29. 4. 1983, A. & M. Go-
gala feg.

Prekmurje: Bukovnisko jezero, XMQ7, 30. 4. 1983, AL &
M. Gogala leg.

Prekmurje: Petidovci, XM1S,
A. & M. Gogala leg.

Prekmurje: Garidko, Gornjt Petrovei, WM38, 1. 5. 1983,
A. & M. Gogala leg.

Kras: Brestovica pri Komnuy, UL97, 2

300 4.1983, 13, 6. 1987,

5.1990, A. & M.

Cogala teg.

fstra: MovraZ, Mavraska vala, VLT3, 18. 5. 1990, A. &
M. Gogala leg.

Prekmurje: Mala Polana, Crni log, XM06, 23. 5. 1992,

A. & M. Gogala leg,
Prekmurje: Ledavsko jezero, WMB7, 9. 4, 1997, 5. Bre-
lih leg.

CGERROMORPHA
Mesovelitdae

Mesovelia furcata Muisant & Rey, 1852

Gogala & Moder, 1960: tg, 9. 10. 1954, M. Gogala leg.

Cogala, 1990:

Prekmurje: Dolenja Bistrica, XMO5, 23. 5. 1992, A &
M. Gogala leg.

Hebridae

Hebrus pusifus {Fattén, 1807)

Montandon, 1886: Gorica

Gogala & Gogala, 1987: Dolina Dragonje

Gogala & Gogala, 1989; Gogala, 1992

Unpublished records:

fstra: Kostabona, Skrline, 7. Dragonja, VLO3, 7. 8. 1986,
A. & M. Gogala leg.

Istra: Sogerga, Mlini, VL3, 1. 8. 1990, A. & M. Gogala
leg.

istra: Trsek, r. Dragonja, VLO3, 7. 7. 2000, A. Gogala leg.

fstraz Sir¢i, VLO3, 21. 7. 1997, S. Brelih leg. et coll.

Rate, ribnik v gozdu, WMS*@, 12, 5. 1992, V. Furlan leg,
et coll.
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Hebrus ruficeps Thomson, 1871

Gogala, 1992

Unpublished records:

Carniclia: Utik, VM50, 7. 1918, Stussiner leg.

Laibach (= Ljubljana), 30, 9. 1928, Staudacher leg.

Prekenurje: Murisa, 422 m, rob mitvice, XM25, 5. 10,
2001, A. Pirnat [eg.

Hydromelridae

Hydrometra stagnorum (Linnacus, 1758)

Gratfe, 1911: Gorica

Gogala &. Moder, 1960: Ljubljana, 6; 5. 1954, 5. 8.
1954, 12. 10. 1953, M. Gogala leg.; Crnuce, Brinje, 2.
4. 1954, 5. 7. 1954, M. Gogala leg.; Pruj, 12. 10
1954, M. Gogala leg.; Secevlje, M. Gogala leg.; Por-
toroZ, Sv. Lucija, 21. 4. 1955, M. Cogala leg.

Gogala & Gogala, 1986; Gogala & Gogala, 1989

Unpublished records:

laibach, Stadtwald (= Ljubljana, Mestni fog), VI.59, 19.
3. 1923, Staudacher leg.

Ljubljana, Dolsko, VM70, 12, 4. 1980, A. & M. Gogala
leg.

Vipf\iska dolina: Rene, ULY8, 22. 7. 1980, A. & M.
Gogala leg.

Istra: Kostabona, Skeline, r. Dragonja, VLO3, 25. 6.
1981, M. Gogala leg., 7. 6. 1987, A. & M. Gogala leg.

Ljubljana, Sp. Gameljne, YMGO, 11, 4. 1988, A. & M.
Gogala leg.

Istra: Osp, VL14, 18, 2. 1290, A. & M. Gogala leg.

Prekmurje: Dolenja Bistrica, XM0S5, 23. 5, 1992, A, &
M. Gogala leg. i

Braniska dolina: Sp. Branica, Cipnje, r. Branica, VLO7,
23.5.1993, A. & M. Gogala leg.

Braniska dolina: Kodreti, Dolanci, r. Branica, VL17, 25,
5. 1997, A. & M. Gogala leg.

Istra: Dragonja, r. Dragonja, UL93, 10. 6, 1997, AL & M.
Gogala leg.

Kras: Skocjan, r. Reka, VL 25, 25, 8, 2001, A. Gogala leg.

Hirska Bistrica, mitvica pri Lesoniti, V044, 4, 8, 2002, S,
Polak leg.

Oresje na Bizeljskern, WM50, 25, 5. 1993, V. Furlan
leg. et coll.

Muljava, VLBB, 3. 3. 1992, V. Furlan leg. et coil.

Prekmurie: Dobravnik, XMO7, 26. 7. 1998, S. Gomboc
& D. Kofol leg. et coll.

lstra; Strunjan, Karbonar, ULS4, 17. 5. 2003, A. & M.
Gogala leg,

istra: Belvedur, r. Malinska, VLO3, 4. 6. 2003, A. Gogala
feg.

Veliidae
Microvelia pygmaea (Dufour, 1833)

Horvath, 1887: Gorica
Gogala & Gogala, 1986; Cogala & Gogala, 1989

12
$a

Unpublished records:

Kras: Petrinje, VL14, 28. 6. 1980, A. & M. Gogala leg.

Vipavska del.: Rence, UL98, 22. 7. 1980, A. & M. Go-
gala leg.

Liubljana, Sp. Gametine, VM60. 1. 4. 1988, A. & M.
Gogala leg,

Microvelia reticulata (Burimeister, 1835)

M. schneideri {Scholtz, 1847)

Horvath, 1887: Gorica

Gogala & Moder, 1960: Smartnio ob Savi, 2. 4, 1954,
M. Gogala leg.

Gogata & Gogala, 1986; Gogata & Gogala, 1989

Unpublished records:

Laibach (= Ljubljana), 15. 10. 1944, Staudacher leg.

Ljubljansko barje: Ig, Matena, VLG9, 24. 4. 1977, A. &
M. Gogala leg.

Prekmurje: Mursko Sredi§ce, slav. stran r. Mure, XM15,
6. 7. 1980, A. & M. Cogala leg.

Prekmurje: PetiSovci, XM15, 30. 4. 1983, A. & M. Go-
galaleg.

Prekmusje: Bukovnidko jezero, XMO7, 30. 4. 1983, A. &
M. Gogala leg.

Prekmurje: Tumnisce, XM06, 30. 4. 1983, A. & M. Go-
gala leg.

Ljubljanske barje: Ig, Dobravica, Draga, ViL68, 4. 5.
1985, A. & M. Gogala leg.

Ljubljama, Sp. Gameljne, VM60, 11, 4. 1988, A, & M.
Cogala leg.

Prekmurje: Dolenja Bistrica, XM05, 23. 5, 1992, A. &
M. Gogala leg.

Velia affinis filippii Tamanini, 1947

Tamanini, 1947; 1sola d'Istria (= izola)

Unpublished record:

Istra: Strunjan, Karbonar, UL94, 4. 6. 2003, A. Gogala
feg.

Velia caprai Tamanini, 1947

Tamanini, 1947: Beca (= Beka); Clanec (= Klanec pri
Kozini}; Corso Madio Risano (= Rizanar.)

Gogala & Gogala, 1986; Gogala & Gogala, 1989

Unpublished records:

Vipavska dol.: Ozeljan, VLOB, 7. 4. 1979, A, & M. Go-
gala leg.

Ljubljansko barje: Dragomer, V159, 25. 4, 1983, A, &
M. Gogala leg.

Prekrurje: Goricko: Ocinje, WM78, 14. 6. 1987, A. &
M, Cogala leg.

Istra: Topolovec, r. Vruia, VLO3, 16, 4. 1988, A, & M.
Gogala leg.

Smarje pri Jelsah, WM42, 17, 8. 1988, A. & M. Gogala
teg.

Luzariji, izvir {Ske, VLE7, 12, 8. 1998, 1. 5. 1999, A. Go-
gala leg.

fstra: Qcizla, VL15, 3. 8. 2001, A. Gogala leg.
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Slovenske gorice: Hiaponci, WM74, 23. 4. 1998, S. Luzani, I8ka pod izvirom, VL67, 12. 5. 2001, photo A.

Brelih leg. et coll. Gogala.

Braniska dolina: Kodreti, Dotanct, r. Branica, VL17, 7. 6. Borovnica, Pekel, r. Borovnidica, VI.58, 6. 8. 2003, A.
2003, A. Gogala leg. Gogala leg.

Velia currens (Fabricius, 1794} Velia saulii Tamaninl, 1947 (Fig. 2)

Tamanini, 1947: Plezzo (= Boved) Tamanint, 1947: Istria, Val Recca (= Reka valley), 4.

? Gogala & Moder, 1960 (probably confused with other 1935: holotype; Corso Medio Risane, Villa Decani (=
species) RiZana r, Dekani {Koper)), 4. 1236; Istria, Beca Ocisla

Ciogata & Gogala, 1986; Gogala & Gogala, 1989 {= Beka, Qcizla), 10, 1942

Unpublished records: Unpublished record:

Bohinj: Bohinjska Bistrica, VM12, 20, 3. 1977, A. & M. Branigka dol.: Kodreti, Oolanci, r. Branica, VL.17, 7. 6.
Gogala leg. 2003, A, Gogala leg,

Rakitna, VL58, 17. 2. 1980, A. & M. Gogala leg.
Ljubljansko barje: 1z, Matena, I8ka Loka, VLG9, 11. 4. Gerridac
1982, A. & M. Gogala leg.
Ljubljansko barje: Podpec, V159, 6. 8. 1983, A. & M. Agquarius najas (De Geer, 1773)
Gogala leg. Montandon, 1886: Gorica
Ljubljansko barje: g, Matena, VLE9, 24, 4, 1977, 4. 5. Graffe, 1911: Cerknidko jezero
1985, A. & M. Gogala leg., 24. 4. 1999, S, Brelil leg.  Gogala & Moder, 1960: 13ka, 25. 4. 1954, 28. 10. 1958,

et coll. M. Gogata leg.; DomiZale, 12, 4. 1954, M. Gogala
Idrija, Krekovse, r. Belca, VL19, 28. 6. 1985, M. Gogala leg.; Drava, 8. 10. 1955, M. Gogala leg.
leg.. 16. 8. 2003, A. Gogala leg. Cogala & Gogala, 1986; Gogala & Gogala, 1989
I3ki Vintgar, VL68, 14. 8. 1988, 25. 4. 1998, A. & M. Unpublished records:
Gogala leg. Laibach (= Ljubfjana), 29. 8. 1939, Staudacher leg,
Julijske Alpe: Bohinj, Voje, VM13, 25. 9. 1988, A. & M. Ljubljana, Bokalce, VM50, 6. 1972, A, & M. Gogala leg.
Gogala leg. Ljubljana: Trmovo, V069, 12. 5. 1986, M. Gogala leg.
Hotedr$ica, Zejna dolina, VL.39, 29. 7. 1999, A. Gogala  Istra: Topolovec, r. Vruja, V0LO3, 16. 4. 1988, A. & M.
feg. Gogala leg.
I3ki Vintgar, VL.68, 14. 8. 1988, A. & M. Gogala leg.
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Fig. 2: The distribution of all four Velia species living in Slovenia.
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Istra: Kostabona, Supotski slap, VLO3, 12. 10. 1988, A.
& M. Gogala leg,

Istra: Osp, VLT4, 18, 2, 1990, A, & M. Gogala leg.

tstras izvir RiZane, V0114, 18. 3. 1990, A. & M. Gogala
teg. ' .

Istra: Soferga, Miini, V0113, 1. 8. 1990, A. & M. Gogala
leg. .

Braniska dolina: Sp. Branica, Cipnje, r. Branica, VLO7,
18.7.1991, 23. 5, 1993, 25. 5, 1997, A, & M. Cogala
leg.

Kras: Skocjan, r. Reka, VL.25, 13. 3. 1999, A. Gogala leg.

Aquarius paludum (Fabricius, 1794)

Gogala & Gogala, 19806; Gogala & Gogala, 1989

Unpublished records:

Laibach (= Ljubljana), 4. 6. 1938, Staudacher leg.

Kras: Petrinje, VL14, 1. 7. 1979, A. & M. Gogala leg.

Prekmurje: Mursko Sredidce, slov. stran 1, Mure, XM15,
6. 7. 1980, A, & M. Gogala leg.
Prekmurje: Bukovnidko jezero, XMO7, 30. 4, 1983, A. &
M. Gogala leg. :
Prekmurje: Turnisée, XM06, 20. 4. 1983, A. & M. Go-
gala leg.

Planinsko polje: Planina, Laze, VL47, 11. 5. 1986, A. &
M. Gogala leg.

Cerknitko jezero: Otok, VL56, 24. 5. 1987, A. & M. Go-
gala leg.

Kras: Brestovica pri Koranu, UL97, 2. 5. 1990, A. & M.
Gogala leg,

Slovenske gorice: Hlaponci, WM74, 23. 4. 1998, S.
Brelihy Jeg. ot coll,

Istra: Piran, Fiesa, Vel, jezerce, UL84, 17. 5. 2003, A. &
M. Gogala leg,

Gerris argentatus Schummel, 1832

Gogala & Moder, 1960: Ljubljana, 14. 4. 1954, M. Go-
gala leg.; Cmude, Brinje, 2. 4, 1954, M, Gogala leg ;
Igka, 9. 10. 1954, M. Gogala leg.

Gogala & Gogala, 1986; Gogala & Gogala, 1989

Unpublished records:

Ljubljansko barje: Ig, Dobravica, Draga, VL68, 29. 3.
1980, 4. 5. 1985, A. & M. Gogala leg.

Prekmurie: Mursko Sredisce, slov. stran r. Mure, XM15,
6. 7. 1980, Al & M. Gogala leg.

Prekmurje: Bukovnisko jezero, XMQ7, 30. 4. 1983, A, &
M. Gogala leg.

Prekmurje: Tumiite, XMOG, 30. 4. 1983, A. & M. Go-
gala leg.

Prekimurje: PetiSovei, XM15, 30. 4, 1983, A, & M, Go-
gala leg.

Bloke: Voltje, Blosko jezero, VLb7, 23. 4. 1989, A &
M. Gegala leg.

Prekmurje: Mala Polana, Crni log, XM06, 23. 5. 1992,
A. & M, Gogala leg, :

Kranj, Bobovek, VM52, 26. 4. 1999, S. Brelih leg. et
coll.

Gerris costae (Herrich-Schaeffer, 1850)

Gogala & Mader, 1960: Ljubljana, 23. 4. 1954, M. Go-
gala leg.; Sv. Katarina, 31, 8. 1953, M. Gogala leg.;
Stol. 1600 m, 12. 6. 1954, M. Gogala leg.; Peritnik, F.
J. Schimidt leg.; Sv. Lucija pri PertoroZu, 20. 4. 1955,
M. Gogala leg.

GCogala & Gogala, 1986; Gogala & Gogala, 1989

Unpublished records:

Vipavska dolina: Ozeljan, VIO8, 7. 4. 1979, A, & M.
Gogala leg.

Bohinj: Bohinjska Bistrica, VM12, 5. 4. 1980, A. & M.
Gogala leg.

Julijske Alpe: Nemski Rovt, VM22, 15. 6. 1981, A, & M.
Gogala leg.

Pohorje: Sv. Arch, WM35, 24. 7. 1983, A. & M, Gogala
leg.

Jstrag: Padna, UL93, 16, 6. 1984, A. & M. Gogala leg.

Rovte, Medvedje brdo, V139, 19. 5. 1985, A. & M. Go-
gala leg.

Ljubijansko barje: Log. Lukovica, V159, 26. 4, 1986, A,
& M. Gogala leg.

istra: Koltabona, V003, 7. 8. 1986, 7. 6, 1987, A. & M.
Gogala leg.

Karavanke: Solcava, Zibovt - Kisla voda, VM74, 26. 6.
1988, A. & M. Gogala leg.

Vipavska dolina: Ajdovicina, Planina, VL17, 25. 3.
1988, A, & M. Gogala leg.

Kras: Komen, NadreZica, VLO7, 5. 5. 1989, A. & M. Go-
gala leg.

Istra: Osp, VL14, 18. 3. 1990, A. & M. Gogala leg.

LuZarji, izvir I3ke, Vi.67, 1. 5. 1999, A. Gogala leg.

julijske Alpe: Vr3i¢, Sleme, 1850 m, VMO4, 1. 8. 2001,
A. & M. Gogala leg.

Istra: Trebede, r. Stranica, VL13, 14. 8. 2002, A. Gogala
leg.

Hrastnik, WMOT, 8. 4, 1996, A, Kapla leg. et coll.

Istra: Sir¢i, VI.03, 21. 7. 1997, 5. Brelih leg. et coll.

Istrar Strunjan, Karbonar, UL94, 17. 5. 2003, A. & M.
Gogala leg.

Istra: Koper, Dekani, r. RiZana, V1.04, 4. 6. 2003, A. Co-
gala leg.

Gerris gibbifer Schummel, 1832
Horvath, 1887: Gorica

Gerris facusiris (Linnaeus, 1758}

Montandon, 1886: Gorica

Gogala & Moder, 1960: Ljubljana, 4., M, Gogala leg.;
Dravije, 12. 7. 1851, £, J. Schmidt ieg.; Crnuce, Brinje,
2. 4. 1954, M. Gogala leg.; BreZice, 7. 8. 1958, M,
Gogala leg,

Cogata & Gogala, 1986: Gogala & Gogala, 1989

Unpublished records:

Ljuhljansko barje: Studenec - 1g , V069, 4. 8. 1928,
Staudacher leg.

236
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Liubljansko barje: Ig, Matena, VLG9, 24, 4. 1977,
M. Gogala leg.
Ljubljansko barje: Bevke, VL59, 20. 2. 1977, A. & M.
Gogala leg.

Vipavska dotina: Qzeljan, VLOS,
Gogala leg.

Kras: Petrinje, VL14, 15. 4. 1979, A & M. Gogala leg.

Bohinj: Bohinjska Bistrica, VM12, 5. 4. 1980, A. & M.
Gogala leg.

istra: Kostabona, VL03, 25. 6, 1981, M. Gogala leg.

.jubljansko barje: Log, Lukovica, VL59, 10. 7. 1981, A.
& M. Cogala leg.

Vipavska dolina: Rende, UIL98, 22. 7. 1980, A. & M.
Gogala leg.

Planinsko poljer Planina, Laze, VL47, 11. 6. 1982, 11,
5. 1986, A, & M. Gogala leg.

Prekmurje: Bukovnidko jezero, XM07, 30. 4. 1983, A. &
M. Gogala leg.

Prekmurje: Turni$ce, XMO6, 30. 4. 1983, A. & M. Go-
gala leg.

Pokljuka: barje Sijec, VM23, 26. 6. 1985, A. & M. Go-
gala leg.

Istra: Borst, VLO3, 3. 5. 1986, A. & M. Gogala leg.

Planinsko polje: Planina, VL47, 11. 5. 1986, 11. 5.
2001, A. & M. Gogala leg.

Bloke: Voltje, Blotko jerero, VI67, 19. 4. 1987, A. &
M. Gogala leg.

Cerknisko jezero: Otok, VL56, 24. 5
gala leg.

Pomurje: VerZe], WM96, 13. 6. 1987, A. & M. Gogala
leg.

Vipavska dolina: Ajdovidina, Planina, VL17,
1988, A. & M. Gogala leg.

Borovnica, Pekel, V.58, 27. 4. 1988, A. & M. Gogala
leg.

Rakov Skocjan, VL47, 7. 5. 1988, A. & M. Gogala leg.

istra: Crnotice, VL14, 18 3 1990, A &M Gogala leg.

Kras: Brestovica pri Komnu, UL97, 2. 5. 19(?0, A& M.
Gogala leg.

Istra: Gradin, Koromaci, VLO3, 5. 8. 1999, A. Gogala leg.

Istra: Trebede, r. Stranica, VL13, 14. 8. 2002, A. Gogala
leg.

Cer&nisﬁko jezero: Gorica, VL56,
leg. et coll.

Slovenske gorice: Hiaponci, WM74, 23. 4. 1998, S.
Brelih leg. et call,

Krany, Babovek, VM52, 26. 4. 1999, S. Brelih leg. et coll.

Hirska Bistrica, mrtvica pri Lesonitu, VL44, 4. 8. 2002, S.
Polak teg.

Istra: Strunjan, Karbonar, UL94, i7. 5,
Gogala leg.

Istra: Koper, Dekani, ob Rizani, VLO4, 4. 6. 2003, A.
Gogala leg.

A&

401979, A,

L1987, A & M. Go-

25. 3.

29. 8. 2000, S. Brelih

2003, AL & M.

Gerris odontogaster (Zetterstedt, 1828}
? Andersen, 1995: Slovenia

Gerris thoracicus Schummel, 1632 BRIy
Gogala & Mader, 1960: Ljubljana,. 23 4 1954 M Go—'
gala leg.; Cruce, Brinje, 2. 4. 1954, M. Gog'lla]eg

Cogala & Gogala, 1986; Gogala & Gogala, 1989

Unpublished records:

Ljubljansko barje: Log, Lukowca VESQ
M. Gogala leg.

Kras: Petrinje, VL14, 15. 4. 1879, A, &M C,ogaialeg

Ljubljansko barje: 1g, Matena, Iska Loka, VL9, 11. 4.
1982, A. & M. Gogala leg.

Planinsko polje: Planina, VL47, 11, 5.
Gogala leg.

Cerknisko jezero: Otok, VLS6, 27, 4. 1990, A. & M. Go-
gala leg.

4’[9!! A&

1986, A. & M.

Gerris asper (Fieber, 1860)
¢ Andersen, 1995: Stovenia

Limnoporus rufoscutellatus (Latreille, 1807)
? Andersen, 1995: Slovenia

LEPTOPODOMORPHA
Saldidae

Chartoscirta cincta (Herrich-Schaeffer, 1841)

Montandon, 1886: Gorica

Proti¢, 1998: Podetitek, 30, 6. 1930, £. Jaeger leg.

Unpublished records:

Gradisce pri Lukovici, VM71, 31. 7. 1996, A. & M. Go-
gala leg.

Cerknisko jezerg: Gorenje Jezero, r. Obrh, VL56, 21, 7.
2002, A. Gogala leg.

Charfoscirta cacksii (Curtis, 1835)

Montandon, 1886; Gorica

Gogala & Moder, 1960: SeCovlje, 21. 4. 195
gala leg.

Gogala & Gogala, 1986; Gogala & Gogala, 1989

Proti¢, 1998: Podeetrtek, 12. 11,1934, E. Jaeger feg.

Unpublished records:

Laibach (= Ljubljana), 3. 11. 1935, Staudacher leg.

Ljubljansko barje: Log, Lukovica, VI.59, 19. 3. 1983, 12.
4.1983, A. & M. Gogala leg.

Istra: Socerga, Mlini, VL13, 1. 8. 1990, A. & M. Gogala
leg.

llirsi;-j Bistrica, Zarecje, VL34, 31, 5. 1999, S, Bretih leg.
et coll.

5, M. Go-

Halosalda laterafis (Fallén, 1807)

Gogala & Gogala, 1989; Gogala, 1992

Unpublished records:

Istra: Secovije, Fontanigge, UL93, 2. 10. 1986, M. Go-
gala leg., 6. 5. 2000, A. & M. Gogala leg., 18. 9. 2003
(Fig. 3) -
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Fig. 3: Halosalda lateralis is known to live in Slovenia
only at the Secovlje salt-pans. (Photo: A, Gogala)

Sl 3: Halosalda lateralis Zivi v Sloveniji same v $eco-
veljskih solinah. (Foto: A. Gogala)

Macrosaldula scotica {Curtis, 1835)

Gogala & Gogala, 1986; Gogala & Gogala, 1989

Unpublished records:

Ljubljana, Crnuce, r. Sava, VM6O, 3. 6. 1979, A, & M.
Gogala leg.

Medvode, Goricane, r. Sora, VM51, 15. 7. 1980, A. &
M. Gogala teg.

Medvode, Sora, Draga, 1. Sora, VM51, 22.7.
M. Gogala leg.

8rod na Kupi, Petrina, r. Kolpa, VL83, 27. 7. 1985, A. &
M. Gogala leg.

Julijske Alpe: Krnska jezera, UM92, 31, 7. 1988, A. &
M. Gogala leg.

Kras: Skocjan, Naklo, r. Reka, VL25, 29. & 1998, A.
Gogala leg.

1982, A, &

Macrosaldula variabilis (Herrich-Schaeffer, 1835)

Montandon, 1886: Gorica

Gogala & Gogala, 1986; Gogala & Gogala, 1989

Unpublished records:

istra: Kodtabona, r. Dragonja, VLO3, 25. 6. 1981, M.
Gogala leg., 7. 8. 1986, A. & M. Gogala leg.

Ljubljana, Tomacevo, r. Sava, VM6E0O, 14. 6. 1983, A, &
M. Gogala leg.

Saldula c-album (Ficher, 1559)

Gogala &. Moder, 1960: Bohinj, 2. 5. 1955, 20. 8.
1956, M. Gogala leg.; ob Korosici, 29. 5. 1950, M,
Gogala leg.

Gogala & Gogala, 1986; Gogala & Gogala, 1989

Unpublished records:

Bohinj: Ukanc, r. Savica, VM02, 30. 4, 1978, A. & M.
Gogala leg.

Idrija, Divje jezero, VL29, 13. 4. 1980, A, & M. Gogala
leg. )

julijske Alpe: Nemgki Rovt, VM22, 15. 8. 1981, A, & M.
Gogala leg.

Kamnisko-Savinjske Alpe: Jezersko, VMG3, 14. 8. 1983,
A. & M. Gogala leg.

ldrija, Krekovse, r. Belca, VL19, 28. 6. 1988, M. Gogala
leg.

Hrastnik, WMOQ1, 6, 4. 2000, A. Kapla leg.

Hrastnik, r. Sava, 210 m, WMDQ, 12, 7. 2002, A. Kapla
feg.

Ljutomer, Podgradje, ribnik, 180 m, WM95, 27. 5.
1997, S. Brelih feg. et coll.

Saldula mefanoscela (Fieber, 1859)

torvath, 1887: Gorica

Gogala & Gogala, 1986

Proli¢, 1998: Podcetrtek, 12. 11, 1934, E. Jaeger leg.

Unpublished records:

L jubljansko barje: Log, Lukovica, VL59, 10. 7. 1981, A,
Gogala leg.

Prekmurjer PetiSovei, XM15, 30. 4, 1983, A. & M. Go-
gala leg.

fstra: SoCerga, Mlini, VLT3, 1. 8. 1990, A. & M. Gogala
feg.

Saldula opacula (Zetterstedt, 1838)
{ Lindskog, 1995: Slovenia

Saldula orthochila (Fieber, 1859)

Cogala & Gogala, 1986; Gogala & Cogala, 1989

Unpublished records:

Julijske Alpe: Ratitovec, VM22, 18. 8. 1946, Pretner leg.

Kamnisko-Savinjske Alpe: Velika planina, VMm72, 15.
10. 1978, A. & M. Gogala leg.

Julijske Alpe: Pl Lipanca, VM13, 2. 9. 1979, A. & M.
Gogala leg.

Julijske Alpe: Zg. Radovna, VM14, 28, 8, 1988, A. & M.
Gogala leg.

SneZnik, VL54, 22.7. 1992, A. & M. Gogala leg.

Saldula pallipes (Fabricius, 1794)

Gogala & Maoder, 1960: Ljubljana, M. Gogala feg.; Ig, 9.
10. 1954, M. Gogala leg.; Bohinj, Vogel, 8. 1958, M.
Gogala leg.

Gogala & Gogala, 1986 (partly confused with S. pafus-
trisl); Gogala & Gogala, 1989 (confused with S. palus-
frisl)

Unpublished records:

Bohinj: Ukanc, Bohinjsko jezerc, VMOZ, 24. 8, 1980, A.
& M. Cogala feg.

Planinsko polje: Laze, VL47, 21. 6. 2000, A. Cogala leg.

Bloke: Volcje, Blosko jezero, VL67, 2. 7. 2000, A, Go-
gata leg.

Planinsko polje: Planina, r. Unica, VL47, 14. 8. 2001, A.
Gogala leg. .

OrmoZ, Frankovci, gram. Jurkovec, WMS4, 24, 7. 2002,
A. Kapla Jeg.

Cerknisko jezero: Gorica, VL.56, 29, 8. 2000, 5. Brelih
leg. et coll.
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Saldula palustris (Douglas, 1874)

Uspublished records:

Istra: Koper, Bertoki, ¢ l«oc;ansk: zatok, V1L.0O4, 1.
t8. 5. 1980, A. & M. Gogala leg., 10. 6.
2000, 11. 8. 2000, A. Gogala leg.

Istra: Socerga, Mlini, VLT3, 1. 8. 1990, A. & M., Gogala
teg.

fstra: Kostabona, r. Dragonja, VLO3,
Gogala leg,

fstra: Secovije, Fontanigge, UL93,
2000, A. Gogala leg.

Istra: Ankaran, VLO4, 28. 10, 2000, A, & M, Go”aia leg.

Istra: Koper, Skocjanski zatok, VLO4, 23, 5. 2000, S.
Brelilt feg. et coll,

7.1979,
2000 8. 8.

7.8.1986, A. & M.

2. 3. 1996, 8. 4.

Saldula pifosella hirsuta (Reuter, 1888)

Gogala & Gogala, 1986; Gogala, 1992

Unpublished records:

istra: Koper, Bertoki, Skacjanski zatok, VLO4, 1. 7. 1979,
A. & M. Gogala leg., 10. 6. 2000, 11. 8. 2000, A. Ge-
gala leg.

{strar Secoviie, Fontanigge, UL93, 2. 3. 1996, A Gogaia

leg.

Saldula saltatoria (Linnacus, 1758)
Gogala & Maoder, 1960: Ljubljana, 25. 5. 1954, M. Go-
gala leg.; Crnuce, Brinje, 5. 7. 1954, M. Gogala leg.

Gogala & Gogala, 1986; Gogala & Gogala, 1989.

Unpublished records:

Kamnitko-Savinjske Alpe: Velika planina, VM72, 15.
10. 1978, A, & M. Gogala leg.

Ljubliana, Dobrova, VM50, 27, 5.
gala leg,

Ljubljana, Dolska, VM70, 12. 4. 1980, A. & M. Gogala
leg.

Bohinj: Ukanc, Bohinjsko jezero, VMO2, 24. §. 1980, A.
& M. Gogala leg.

Prekmurje: PetiSovci, XM15, 30.
gala leg.

Planinsko polje: Laze, V0147, 21.
A. & M. Gogala leg,

Kamnisko-Savinjske Alpe: Jezersko, YM63, 14, 8. 1983,
A. & M. Gogala leg.

Ljubljansko harje: Podpel, VLS9, 6. 8. 1983, A. & M.
Gogala leg.

Ljubljanska barje: 1g. Dobravica, Draga, VL68, 4. 5.
1985, A. & M. Gogala leg.

Cerknisko jezero: Dolenje Jezero, VL96, 28. 6. 1985, A.
& M. Gogata leg.

Prekrnurje: Goricko: Ocinje, WM78, 14. 6. 1987, A. &
M. Gogala leg.

Bloke: Voicje, Blotko jezero, VL67, 11. 7.
2000, A. & M. Gogata leg.

Rakov Skocjan, VLA7, 7.5. 1988, A. & M. Gogala leg.

Julijske Alpe: Krnska Jezera LIMO2, 31, 7. 1988, AL &
M. Gogala leg.

1979, A. & M. Go-

4.1983, A. & M. Go-

5. 1983, 21. 6. 2000,

1987, 2. 7

Vipavska dolina: M. Zablje, V018, 23: 5 1993 A 1
Gogala leg.

Bki Vintgar: Vrbica, VL8, 9. 8. 1998 20 4 2000 70
6. 2000, A. Gogala leg. :

Planinsko potje: Planina, Vi47, 22. 4. 2000, A, Gogaia“
leg.

Planinsko polje: Planina, r. Unica, VL47, 14. 8. 2001, A.
Gogala leg. ,

Cerknigko jezero: Gorica, VL56, 29. 8. 2000, S. Brelih
leg. et coll.

tiutomer, Podgradje, ribnik,
1997, S. Brelil leg. et coll.

Prekmurje: Vucja Gomila, WM97, 2. 6. 1999, S, Brelih
leg. et coll,

180 m, WMI5, 27. 5.

Salda adriatica Horvdth, 1887

Unpublished record:

Istra: SeCovlje, Fontanigge, L1193,
gala leg.

20. 6. 2001, A. Go-

Leptopodidae

Leptopus marmoratus {Goeze, 1778)
Montandon, 1886: Gorica

Gogala & Gogala, 1986:

lsonzo (= Soca r.), coll. F. |. Schmidt

Patapius spinosus (Rasst, 1790}

Unpublished record:

Kras: Brje pri Komnu, VLO7, 19. 9. 1999, 1. Sporar, A. &
M. Gogala leg.

Species omitted from the list

Micrenecta minutissima {(Linnaeus, 1758)

Gogala & Mader, 1960: probably a misidentification.
Gogala & Gogala, 1986: confused with M. scholtzi.
Gogala & Gogala, 1989: confused with M. griseola,

Notonecta obliqua Thunberg, 1787
Gogala & Moder, 1960; Gogala & Gogala, 1986: proba-
bly dark specimens of N, meridiopalis and N. glauca.

Saldula pilosella pifosella (Thomson, 1871)
Gogala & Gogala, 1986: only a single aberrant speci-
men of S, p. hirsuta.

DISCUSSION

Water bugs have been poorly studied in Stovenia,
Several additional species could possibly be found in
the north-eastern (sub-Pannonian} parnt of the country,
where water habitats are numerous.

Hebrus ruficeps was trapped on the bank of an ox-
bow pond near the Mura river, It is probably not present
near Ljubljana any more. Mura’s oxbows are also a




ANNALES - Ser. hist. nat. - 13- 2003 - 2

Aatte GOGALA FIETEROPTERA OF SLOVENIA, 11 HOSOEOROMORPHA, NEPOMGRPHA, GERROMORFHA AND LEPTOPODOMORAHA, 223-24D

habitat to Mesovelia furcata, which was found on
Ljubljana Moors only about 50 years ago.

Salt marshes on the coast, especially the Sedovije
salt-pans, are home to several species of shore fugs,
which live only there. Salda adriatica and the subspe-
cies Saldula piloselfa hirsuta were described from the
ttalian coast not far from here. The latter is endemic to
the Adriatic basin.

The only so far known habitat of Velia affinis filippii
is the Roja stream and its tributarics in Strunjan. The
species had not been found in 1zola anymore, although
reported from there by Tamanini {1947), The prabable

cause is a water accumulation on the stream there and
its pollution. 1 was also unsuccessful when trying to find
Velia saulii on its type locality. The river Reka has been
badly poliuted in the past.

Patapius spinosus was found in the Kras (Karst) re-
gion as a singie specimen, coming to a table. Notonecta
meridionalis and Saldula palustris were recognized
among the previously collected material.

Although some species are still very numerous, water
and shore bugs are among the most vulnerable Heterap-
tera species. Their habitats have shrunk much in the past
and it is hoped that this trend will be stopped in the future,

HETEROPTERA SLOVENIJE, i.: DIPSOCOROMORPHA, NEPOMORPHA,
GCERROMORPHA IN LEPTOPGDOMORPHA

Andrej GOGALA
Priredoslovni muzej Slovenije, 55-1001 Ljubljana, Prefernova 20, p.p. 290
E-mail: agogala@pms-dj.si

POVZETEK

Objavijen je sezriam stenic infraredov Dipsocaromorpha, Nepomorpha, Gerromorpha in Leptopodomorpha, ki Zi-
vijo v Sloveniji. Fovzeti so podatki iz literature. Material iz zbirk Prirodosiovtiega muzéja Slovenije je bil ponovno pre-
gledan, navedeni so vsi znani podatki o najdiscih in datumil najdb. Vrste Notonecta meridionalis, Saldula palustris,
Salda adratica in Patapius spinosus so prvic zabeleZene v Sloveniji. Pojasnjeno je tipsko najdisée viste Velia saulii,

Klju¢ne besede: Heteroptera, Dipsocoromorpha, Nepororpha, Gerromorpha, Leptopodomerpha, Slovenija, favna
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NAJDBA ETRUSCANSKE ROVKE SUNCUS ETRUSCUS (SAVI, 1822)
NA OTOKU LOSINJU (HRVASKA)
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IZVLECEK

Ceprav je etrui€anska rovka Suncus etruscus v evropskem Sredozemlju sploino razsirjena, so najdbe z otokov
razmerema malostevilne. Od fadranskih otokov je znana samo s Cresa in Krka. Dne 15. maja 2000 smo pri Ne-
rezinah na otoku Losinju nadli kadaver etrus¢anske rovke z dobiro ofranfenim rostrumanm in obema mandibulama.
Zival je bila najdena v evmediteranski vegetaciji tipa Orno ~ Quercetum ilicis 150 m od morja na nadmoiski visini

I5m.

Kljugne besede: Suncus etruscus, razirjenost, otoska diverziteta, IMrvadka

RITROVAMENTO DEL MUSTIOLO SUNCUS ETRUSCUS (SAVI, 1822) SULL'ISOLA
D1 LUSSINO (CROAZIA)

SINTES!

Sebbene il mustiolo Suncus etruscus sia una specie a diffusione europeo-medierranea, le segnalazioni insutari di
tale specie sono poco frequenti. Per I'Adriatico sono noti gli avvistamenti inerenti le isole di Cherso e Veglia. 1 15
maggio 2001 ghi autori hanno trovato f cadavere di un mustiolo con if rostro e e mandibole ben conservati, nei
pressi della localita di Nerezine sullisola di Lussino. U'esemplare & stato ritrovato nella vegetazione sempieverde
Qrno-Quercetum ilicis, a 150 metri dal mare, ad un‘altitudine di 15 metri.

Parole chiave: mustiolo, Suncus efruscus, diffusione, diversita insulare, Croazia
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UvoD

EtrudCanska rovka Suncus etruscus (Savi, 1822} nase-
Huje juzni palearkis, orientalis in zahodno ter vzhodno
Afriko. Ker je taksonomski status orientalskih  oblik
dvomnijiv {(nekatere so morda samostojne vrste) so posie-
di¢no tudi arealne meje stabo znane (Hutterer, 1993). V
evropskem Sreclozemlju je Siroko razsirjena od Pirenej-
skega polotoka do evropske Turtije in zahodnih obal
Anatolije {Spitzenberger, 1990; Mitcheli-jones et al,
1999; Vohralik & Sofianidou, 2000). Njeno razdirjenost
dobra napovedo preprosti klimatski dejavniki: povpred-
na letna izotenma 12°C {(Kahmann & Altner, 1956; Po-
pov & Nijagolov, 1991), povprecna julijska termperatura
20°C (Fayard, 1984} in izoterma 0°C najhladnejiega
meseca (Lipej & Krydtufek, 1991; Stojanovski, 1998}
Videti je, da iima najvedijo napovedovalno mol izoterma
0°C najhladnejiega meseca, ceprav obstajajo v zahodni
Aziji v tem pogledu tudi izjeme (Spitzenberger, 1990;
Kry$tufek et al,, 2001}

Od otokov je bila vista najdena na Mallorci, Korziki,
Sardiniji, Siciliji, Malti, Pantellerifi, Krku, Cresu, Kreti,
Khiosu, Samosu, Kosu, Rodosu in Cipru (Spitzenberger,
1990; Petrov, 1992, Mitchell-Jones et al, 1999; Kry-
Stufek ef al., 2001}, Zivi pa tudi na Kaparskih otokih
Mitchell-ones et al., 2001 Kljub temu da je gostota
najdis¢ na nekaterih otokih velika (npr. Korzika in
Sardinija; Sans-Corna et al, 1981), pa je otoska razsir-
jenost slabo znana. V tem prispevku porocava o najdbi
etrugcanske rovke na Losinju, kar je wetii podatek za
jadranske otoke.

MATERIAL IN METODE

Prirnerek, na katerem temelji prispevek, smo nasli po
nakljucju 15, junija 2001. Gre za kadaver, ki je leZal
povoZen na cesti. Ceprav je bil mocno poskodovan, so
bili rostrum in obe mandibuli dobro ohranjeni. Prepa-
rirani lobanjski ostarki so shranjeni v zbiski Qddelka za
hiclogijo Pecagoske fakultete Univerze v Mariboru.
Material smo determinirali in fotografirali pod stereo
mikroskoporn. Z digitaliziranih posnetkov smo s pomod-
jo radunalniSkega programa tps Dig (Rohlf, 2001} izme-
rili stedece dimenzije (51 1):

M1 - dolzina spodnje Celjustnice od 1. spodnjega
sekalca do konca kotnega podaljtka; M2 - dolZina
spodnje Celjustnice od spodnjeceljustniCne glave do
spednjedeljusiniéne simfize; M3 - koronoidna viSina;
M4 - najvedja dolfina spodnjega zobnega niza; M5 —
razdalja med 3. spodnjim meljakom in spodnjedeljust-
nicno simfizo; M6 - razdalja od spadnjega podudnika
do 3. spodnjega meljaka; M7 — dolZina spodnjih me-
ljakov; R1 — dalZina rostruma; R2 - dolZina zgornjih
enogrbicastih zob; R3 - dolzina zgomijih kelnikov.

o

y i

i I W2

Sl 1: Dimenzije spodnje Celjusinice in rostruma, ki smo
jth uporabljali v tem delu (glej tudi besedilo).

Fig. 1: Rostral and mandibular measurements of the
pygmy white-toothed shrew used in this study (see also
text).

REZULTATH IN DISKUSHA

Primerek smo na&fi v turisti¢nem naselju Bucanje pri
kraju Nerezine na otoku LoSinju {Hrvagka; SI. 2} Lodinj
je srednje velik jadranski otok (poviina 74,68 km) z
znacilno sredozemsko klimo. Povpretna letna tempera-
tura na bliznjerm Malem Lodinju znada 15,1°C, julijsko
povpredje je 23,8°C, januarsko pa 7,3°C {Strazidic,
1981). Primerek je bif najden kakih 150 m od morja na
nadmorski vidini cca. 15 m. Vegetacija tega obmotja
pripada evmediteranski zdruzbi Orno - Quercetumn
ificis {Jovanovi€ et al., 1986j. Kot je {o v Sredozemiju
pogoste, je primarna vegetacija degradirana. Na SV
otoka Loginja fobmotje ohtin Nerezing, Sv. Jakov in
Osor) previaduje gozd, ki skupaj z raziicnimi sukce-
siviimi stadiji makije in garige obsega 45% povidine,
padnikov in kamnitih travise je 43%, 4% je vinogradov,
4% oljénil nasadov, 3% njlv in vitov in 1% neplodnih
povisin. PeCat danadnjemu stanju gozdov na Lodinju sta
dali secnja dreves in pasa ovac.

RazpoloZljivi primerek kljub poskodovanosti kaZe
niz diagnostitnih znadilnosti, tako da detenminacija ni
vpradljiva. V zgornji Celjustnici so jasno vidni tirje eno-
grbitasti zobje, medtem ke so pri sorodnem rodu Cro-
cidura takini zobje le trije (KryStufek & fanrekovig,
1999). Koronoidna vidina spodnje &eljustnice (M3 = 2.8
mm; Sl 3) je v okviru variacijske 3irine za elruicansko
rovke (Tab. 1) in je obc¢utno manja kot pri vrini rovki
Crocidura suaveolens {Pallas, 1811). Tudi natandnejSa
primerjava z lobanjskimi dimenzijami velike serije etru-

[
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Sl 2: Razsirjenost etruscanske rovke v severnem fa-
dranu. Najdisée na LoSinju je oznacleno s pus€ico. V
desnem zgornjem vogalu je prikazan poleZaj preuce-
vanega obmodja.

Fig. 2: Distributional range of the pygmy white-toothed
shrew in the northern Adriatic. Insert shows the posi.
tion of the study arca.

Tab. 1: Lobanjske dimenzije (v mm} etrusCanske rovke
Z Loginja in variacijska Jirina vzorca iz juZne Francije
{po Sans-Coma et al. 1981). Za oznake parametrov glej
besedilo in sliko 1.

Tab. 1: Cranial measurements (mm) of Suncus etruscus
from the island of LoSinj and the variation range for a
sample from southern France (from Sans-Coma et al.
1981). For abbreviations see figure 1.

Znak / atok Losinj / ju¥na Francija /
Character Lofinj sland Southern France
M1 7.9 7,64 -- 8,50
M2 59 5,93 -6,59
M3 1.8 2,68-297
M 5.0 4,74 - 5,40
MR 1,6 3,56 — 395
W6 3,5 343 -3.82
M7 2.6 2,42 ..275
R1 4,8 4,48 ~ 5,01
R2 1,6 1,36 - 1,65
K3 3,1 2,87 3,16

$¢anskih rovk iz juZne Francije (Sans-Coma et al,, 1981}
kaZe, da se primerek z Lofinja v nicemer ne razlikuje ad
etrudcanskih rovk iz zahodnega Sredozemlja {Tab. 1).

To je v skladu z mnenjemn, da v Lvropi vista ni izpo-
stavijena geografski variabilnosti v morfometricnih zna-
kih (Spitzenberger, 1991),

Zanimivo je, da etruiCanska rovka na jadranskih
aotokih doslej ni bila najdena na izrazite majhnih otokih,
Vsa nahajalidca so tudi s severnojadranskih otokov, ki so
manj degradirani kot otoki v srednjem in juZnem Ja-
dranu. Najpogostejsa rovka na jadranskih otokih je
namred vitna rovka C. suaveolens, ki je doslej znana z
enzjstih otokov (Petrov, 1992}, Vitna rovka Zivi tudi na
vseh treh otokib, za katere je bila ugotovliena etrudcan-
ska rovka. Znano je, da na otokih Zivi manje Stevilo
vrst kot na enako veliki kopni povréini (Roserzweig,
1996) in da imajo ozko soredne ter morfoloske in eko-
todko podobne vrste tezave z razslojevanjem ekolotke
nide, posiedica cesar je kompetitivno izkljucevanije.
Zadnjo trditev podpira biogeografski vzorec dveh na
jadranskil otokih splodno razsirjenit vrst skalnih kuica-
ric (Podarcis melisellensis in P. sicula), ki se na vedini
otokov pojavijata alopatrigno (Radovanovic, 1951).
MoZno je torej, da je simpatrija etruiCanske in vitne
rovke na treh najvecjih otokih del vzorca, po katerem
sircko razdirjena vrtna rovka z manjdih infali degra-
diranily otokov izrine etruiansko rovke oziroma pre-
preci njene doselitev. Ce velja ta razlaga, potem je
redkost najdb etrusCanske rovke na jadranskily otokih
resnicna. MozZna pa je seveda tudi razlaga, po kateri je
sedanja redkost etrudCanske rovke navidezna in je vrsta
v Jadranu {in Sredozemlju) SirSe razprastranjena. Obstaj
etrus¢anske rovke je namred tezko registrirati s stan-
dardno metodologijo vzordenja malih sesalcev (Lipej &
Krystufek, 1991; Krystufek et af., 2001).

Ker je ototka favna sesalcev zelo siromadna s $te-
vilon vrst {za jadranske otoke glej npr. Tvrtkovic et al.,
1986; Petrov, 1992), lahko nepotrjeno pojavijanje vsa-
kega terestri¢nega sesalca bistveno vpliva na oceno od-
fosa med povidino in Stevilom vrst {Rosenzweig, 1996).
Pasledica takine anomalije je napacna percepcija de-
janskega vzorca ototke biodiverzitete,

Sl 3: Desna spodnja celjustnica etruscanske rovke Sun-
cus etruscus, najdena v Nerezinah na Losinju, Hrva§ka
{merilo = 2 mm). e
Fig. 3: Right mandible of the pigmy while-toothed
shrew Suncus etruscus from Nerezine on the Island of
Losinj, Creatia {scale bar = 2 mm).
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RECORD OF THE PIGMY WHITE-TOOTHED SHREW SUNCUS ETRUSCUS (SAVI, 1822}
ON THE ISLAND Of LOSINJ (CROATIA)

Boris KRYSTUFEK
Slovenian Musewrn of Natural Histoty, SE1001 Ljubljana, Prefernova 20, p.p. 299 and
Universiy of Primorska, Science and research centre of Koper, $1-6000 Koper, Garibaldijeva 1
bkrystufek@pias-f.cf

Franc JANZEKOVIC
University of Maribor, Pedagogical Faculty, Department of Biology, S1-2000 Maribor, Korogka 160

SUMMARY

Although the pigmy white-toothed shrew Suncus etruscus is widespread in the European Mediterranean, records
from its islands are fairly uncommon. As far as the Adriatic islands are concerned, it has been reported only from
Cres and Krk. On May 15, 2001, we found a carcass of the pigmy white-tocthed shirew with well-preserved rostrum
and both mandibles at Nerezine on the island of Lodinj, The specimen comes from the evergreen vegetation of the
Orno ~ Querceturn iticis type at an aftitude of 15 m above sea level and some 150 m away from the seashore.

Key words: Suncus etruscus, distribution, island diversity, Croatia
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ABSTRACT

This paper examines, by means of a survey of the platform width and repeated morphological observations com-
pared to anemographic features, the morphology and processes concerning the development of shore platforms
along the north-western Istrian roast, between Muggia and Piran. Platform width mainfy controlled by fetch and
wind exposure, ranged from 20 m, in the embayments, to 80 m, next to the headlands. This study, far from being
exhaustive, aims at being a starting point in the understanding of local shore platforms. Platform erasion seems to be
the result of subaerial weathering on the higher platform, of hiological weathering that alternatively protects and at-
tacks intertidal flysch, and of waves, which, by removing sediments, exert abrasive action on the bedrock.

Key words: Shore platforms, istrian coasts, Adriatic Sea, cliffs

PIATTAFORME COSTIERE LUNGO LA COSTA NORD-OCCIDENTALE DELL'ISTRIA:
UNA PANORAMICA

SINTESI

Si esaminano, mediante il rilievo dell’ampiezza della piattaforma e con osservazioni morfologiche tipetute nel
tempo comparate con fe caratteristiche anemografiche, la morfologia e [ processi connessi con lo sviluppo delle
piattaforme litorali fungo la costa nord-occidentale dell’istria, tra Muggia e Pirano. Le ampiezze delle piattaforme lo-

. cali, controllate in primo luogo dal fetch e dall'esposizione ai venti, variano da un minimo di 20 m nelle baie a 80
m in prossimita dei promontori. If presente lavero, fungi dall’essere esaustivo, vuole rappresentare un punto di
partenza nella comprensione delle piattatorme costiere jocali. Lerosione della piattaforma sembra essere if risultato
dell’alterazione subaerea, nelle parti pils elevate della piattatorma, delf’alterazione biologica, che alternativamente
pud proteggere o attaccace il Flysch intertidale e delle onde, le quali esercitano un’azione abrasiva sul wbstrato roc-
cioso, non direttamente, ma grazie ai sedimenti in catico. '

Parole chiave: Piattaforme costiere, coste dell’lstria, Adriatico, falesie
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INTRODUCTION

The Holocene transgression gradually brought the
sea to its present level, so for 6,000 vears, marine and
subaerial processes have been working on the shoreline,
to create shore platforms. Trenhaile (2001) uses the term
“shore platform” to refer to erosional surfaces within the
actual intertidal zone, and the term "continental shelf* to
the surface extending underneath. tHe suggests {Tren-
haile, 1989, 2001) that subtidal surfaces are much wider
when sea level is rising. Sorensen (1968) suggests the
lowering of the sea floor is extended far below the surf
bagse, therefore a part of the subtidal rocky sheli could
currently be influeniced by wave erosion. For this reason
it is difficult to define a precise borderline between the
actual and the relict bench. In this paper | use the term
“subtidal rocky sheli®, rather than "continental shel® to
distinguish the "wide rocky bench”, showing ancient
platform morphologies, from the sandy lower continen-
tal shell.

Along the north-western [strian coasts there are more
than 15 kilometers where wide shore platforms occur,
but morphodynamics and evolutive factors of platform
development are not fully defined. Thus, purely de-
scriptive terms, such as "shore platform", is preferable
(Bird, 1976; Pethick, 1984; Trenhaile, 1987), rather than
terms such as “abrasion terrace”, abways used in local
literature, the latter including a genetic connotation (Su-
namura, 1992).

Since Flysch is a relatively attachable rock-facies,
there are only examples of sloping platforms along the
north-western istrian coasts, without a marked seaward
drop (Type B; Sunamura, 1983). This type of platform
generally grows with cliff recession; Flemming {1965)
describes the first mathematical model, with stable sea
level, in which his results were not in accord with the
equilibrium theory. Sunamura (19782} indicate that a
platform grows if waves at the cliff foot have sufficient
force to cause cliff recession, and stops when the wave
assailing force becomes equal to the resisting force of
the cliff. When the coastal rock is weaker, if the other
factors remain constant, the platform becomes wider
and flatter. But these models assurne that there is no
amount of debris supplied from the cliff and that no
subaerial weathering occurs. Bedrock towering, oo, is
important in platform development. Bartrum (1916,
1928), Wentworth (1938, 1939), Hills {1949) and Ste-
phenson & Kirk {1998, 2000a, b} support weathering as
the formative process, while Dana (1849), Barrum
{1924, 1926}, Edwards {1941, 1951}, Sunamura {1978b),
Trenhaile (1987), Tsujimoto (1987} and Sunamura
{1990) support wave action. So, Stephenson & Kirk
{2000a) speak about the "wave vs. weathering” debate,
Understanding these factors is important for the study of
ancient and recent evolution of the coast. ’

This paper aims at providing an overview of the
shore platforms along the north-western Istrian coast, at
describing their momhaology and development, by using
morphological analysis. The results of this work were
presented, some months ago, in the public debate
“‘Quanto vale la costa di Muggia®, in which the impact
of the landfill project in Punta Sottile and the opportu-
nity to create a Coastal Reserve from Punta Sottile to
Debeli Rti¢ were evaluated.

MATERIAL AND METHODS
Study area

The north-western Istrian coasts are located in the
Gulf of Trieste, on the east coasts of the North Adriatic
Sea {Fig. 1). The area involves about fifty kilometers of
partly natural shoreline, with about 15 km of shore
platforms, and partly human-built shoreline, character-
ized by the presence of coastal roads, sea walls, landfills
and towns.

Geologically, the area belongs to the so-called Grey
Istria (Ambert, 1978). Its name derives from the presence
of the thick Eocene flysch, consisting of interbedded
sandstones and marlstones and carbonate turbidites,
with ratio bed thickness changing irregularly (Paviic &
Peckmann, 1996).

Tidal range in the Noth Adriatic Sea is typically in
the order of 1 m, one of the highest in the Mediterra-
nean Sea, but, in particular meteoclimatic conditions,
water sea level can rise 1o 2 m m.s.l. Mean sea level is
lower dufing the winter (4 cm), spring and summer (1
am), and higher during the autumn {5 cm) (Stravisi,
1988).

Precipitations average about 1,341 mm per year with
the highest rainfall observed during June and November
{http:ffwww.dst.univ.trieste. ifOM/OM.html).

The northern Adriatic Sea is a shailow basin {mean
depth ~20 m), so high frequency waves are quite madi~
fied by sea floor and the wave breaking occurs away
from the shore, with high loss of energy. Generally, the
area is quite protected from waves of the second and
third gquadrants, with predominant wind directions from
northeast, then southeast and northwest. The windiest
months are February and October (Stravisi, 1991). The
strong northeast winds (hora) can produce 2 m high
waves in the southern part, particularly at Piran and Rt
Ronek. South-eastern waves, 20-50 m long, arrive re-
flected, but they are not mere than I m high (Mosetti,
1988). Only sporadic fibeccio (SWi causes 3.4 m high
waves and affects particularly the south-western coast of
Debeli Ri¢ and Punta Sottile, even though there are no
figh waves due to the limited fetch (Mosetti, 1988).
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Fig. 1: The north-western Istrian coast, town names and profile sitcs.
SL 1: Severozahodno istrsko obreZje, imena mest in vzorcevalni profili.

Material and methods

Along the ftalian and Slovenian shores, twelve sites
{Fig. 1) were surveyed in the period between June 2001
and june 2003. Six of the sites are located in the naorth-
ern sector, between Punta Olmi and Debeli RUE, and six
in the southern sector, between Rt Kane and Piran. Sur-
veys were carried out with the Automatic Level Ertel
{Salmoiraghi} to measure elevation and with a rule to
measure lengths. Then, profiles were controlled by
SCUBA recognition. Some profiles were corrected with
tide because of the distance of a trigonametric station,
Three profites, in the ltalian sector, were extended off-
shore with the Echosounding Lowrance X16 operated
from a boat.

RESULTS AND DISCUSSION

Sloping platform width is defined as the area be-
tween the foot of the cliff and either the low tidal level
or the position providing the surf base. We recognized

two types of sloping platforms: gently sloping platforms
(Type A; Sunamura, 1992) and ramp platforms. The first
type of platforms was identified at Sp5 and Sp9. These
platforms are located off prominent headlands (Debeli
Rt¢ and Rt Ronek) and display a platiorm width ranging
from 70 to 80 m. They are exposed to the longest fetch
fength {up to 125 km). As Trenhaile {1999} suggests that
platiorm width increases with wave intensity, | studied
the correlation between maximum fetch length and
platform width (Tab. 1). At Debeli Rtic and Rt Ronek, for
example, the platform i reatly wide and the sites are
exposed to the longest fetches. A good relationship be-
tween fetch and platform width was observed along the
north-western Istrian coasts (Fig. 2). Allan et al. (2002} -

suggest that fetch length may be used as a surmgate for:_ .

wave energy. Linear regression analysis reveaEs a posi-.

tive correlation between fetch and width (=0, 63) Data‘f;;
for Punta Sottile were not included in: rogmsslon ‘e‘qua-j;fj R

tion because of the presence of ffhc cmsta! roacl hich-

restricts platform width.
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Tab. 1: Morphological characteristics of shore platforms along the north-western Istrian coast.
Tab. 1: Morfoloske znacilnosti obreZnih ploscadi vzdolZ severozahodnega dela istrske obale.

Site Strike/ | Platform | Shore ori- | Max fetch Nates
dip ()} | width (m) lentation ()] {(km)
Spt Punta Ohni 120/45 26 345 NNW 48 Coastal road on the cliff/platform junction
Sp2. Punta Sottile  1330/25 / 265 W 125 Coastal road on the clifi/platform junction
Sp3 | Punta Sottile-WSW | 320/55 28 245 WSW 125 Coastal road on the clifffplatform junction
Spd Debeli nic-N 325/30 33 355 N 47 /
Sp5 Debeli rti¢-SW | 320/25 80 250 W 120 !
Spé Debeli rtic-SSW  1295/12 35 200 SSW 126 /
Sp7 Rt Kane 115/40 20 360 N 42 /
Sp8 Rt Ronek 100/20 70 295 WNW 105 /
SpY Ronek-Strusyjan  1110/20 25 320 NNW 41 /
Sp19d Strunjan il 105/15 40 320 NNw 98 /
Spl Pacug-Fiesa 100/5 20 15 MNE 38 /
Sp12 Pian 90/10 22 35 NNE 39 /

Ramp platforms have been identified in many sites.  hit the bedrock and remove material. Freezefthaw
They have a steep sloping profile and are found on long  weathering is not important as temperature is rarely less
straight shores and in embayments. Because of their  than 0 °C. In the period between December 2002 - Feb-
high gradients, they are narrower than gently sloping  ruary 2003, temperature reached ~3.5 "C. Laboratory
platforms, simulations {Robinson & Jerwood, 1977) indicate that

inside these wwa types of platforms, it is possible to  destructive freezing occurs only when the internal rock
recognize a high platform, a “normal intertidal platform®  temperature drops below 4.5 °C.
and a low platform. The high platform, near the cliff/

platform junction, is barely covered by maxirmum high Shore platforms from Muggia te Lazaret
tides, the normal intertidal platfonn is alternatively cov-
ered and uncovered by nornmal tides and the low plat- The Muggia peninsula is elongated NW-SE and is

form is uncovered only during minimum low tides, Al characterized by different fetch orientation. From Mug-
higher elevations, sub-aerial weathering dominates the  gia to 5. Bartolomeo the cliff/platform junction is char-
erosion processes, while slope wash processes semove  acterized by a coastal road and some harbour structures
the weathered debris and transport the material sea-  {Muggla, Porto S. Rocco, Lazzaretto), so actual shore
ward, on the low platform. In the "normal intertidal  platforms are really narrow. At Punta Olmi (Sp1), there
platform” there is a great incidence of wetting and dry-  is a cobble beach with trash {rom coastal read construc-
ing weathering, but also of wave ahrasion, due to the  tion {Brambati & Catani, 1988). The shore platform is 26
action of waves armed with rock particles, These waves  m wide, wilh a Cymodocea nodosa carpet within sand-
stone boulders o the fower part; from Punta Olmi to

40 Punta Sottile it is completely hidden by the coastal road

- R X and by the recent landfill. Moreover, in Punta Sottile,

“ N i : because of the coastal road, actual bench is narrow or

100 . - not present, but there is a wide subtidal rocky platform.

. : From Punta Sotiile to Piran this surface is really wide, up
1 % to 4-500 m (Figs. 3, 6). This surface is characterised by
£ = wide sandstone bedrock, sometimes horizontal or nearty
. © o o e horizontal, sometimes dipping NE, and sotmetimes cov-
2 - i ered with abundant debris. This outcrop looks like a
20 e man-made pavement, the so-called "Roman pavement”

o : . z Jl {Furtani & Frenopoulos, 2003). Rock debris ends at

about 9 m depth, where sand deposition starts.

From Punta Sottile 1o Lazzaretto, the share platform
is about 30 m wide (28 m in Sp3). Because of the
Fig. 2: Correlation of fetch versus shore platform width.  coastal road, only during low spring tide the actual
SL 2: Razmerje med dolZine in irino obalne ravnice. platform is dry (Fig. 4. ILis partially covered by clastic

0 20 40 [20] 80 100
Shore platform tength {m)

[
157 ]
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sand with Cymodocea nodosa within a series of sand-
stone outcrops, dipping NE, down o 3.30 m depth,
Along Punta Settite and Debeli Ri¢ shoreline, there are
many Roman structures (Gobet, 1983%; Zupandic, 1990).
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Fig. 3: Profile site Sp2 at Punta Sottile. The shore plat-
form is visible only during the lowest tides, but down to
depth of 10.5 m there is a wide subtidal rocky shelf.

§i. 3: Profilna lokacija Sp2 na Punti Sottife (Tenki rtic).
ObreZna ploitad je vidna le med najniZjo oseko, &e-
prav se diroka podbibavicna skafna pofica razteza do
globine 10,5 m.

Shore platforms from Lazaret to Ankaran

At Debeli Rti¢, three profile sites show different
platform width, according to maximum fetch and wind
exposure. In profile Sp4, facing notth, shore platform
width is 33 m, with a maximum fetch of 47 km. This site
is exposed to quadrant | and 11, Sp3 is exposed to quad-
rants £, 1 and IV. Maximum shore platform width is
about 80 m (Fig. 3) and a wide subtidal shelf is visible
on aerial photographs. Clift/platform  junction varies
from 0.3-0.4 m to more than one-meter m.s.l., with the
lowest elevations being scratched by waves during most
of the high tidal cycles. A 6.3 m wide cobble ramp links
the chiff and the platiorm. Debris at the cliff toe is 6.3 m
wide. Shore platform is partially covered by clastic sand
with seagrass (C. nodosa) which, together with organic
crust, protects the platform from erasion. Most of the
shore pfatform remains below mean sea level, except
during the {owest tides (Fig. 7). From 45 m to 80 m there
is a vast pebble shoal, lightly rounded, resulting from
storm-wave diffraction. From 80 to 100 m, sandstone
beds, dipping NE, are covered by terrigenous/ bioclastic
cobbles, while marlstone beds are casily exposed to de-
stroying organisms.

In places where cliff/platiorm junction is low, par-
tcularly in the northern exposed sectors, storm waves
attack materials at the foot of the cliff very quickly, al-
fowing the formation of interesting cliff morphologies
{notches and nips). in the northern sectors between De-
beli Rtic and Strunjan RA¢, there are small notches. At
Debeti Rii&, the roof of the notch is 2.8 m msl, 2 m

2
[¥a]

high and 15 m long. Longitudinal section follows the
bed's strike, The permanent photographic station con-
trols notch and platform development. During the pe-
riod from june 20071 — June 2003, debris at the chiff base
was produced mainly by cliff falling, whereas storm
waves reinoved the debris. The bedrock is alternatively
covered with sediment of various sizes or exposed to
wave attack and weathering (Fig. 8), thus the depth of
sediment cover becomes an important factor for bed-
rock erosion. In fact, during the rainy period debris is

removed seaward to the fow platform, while NE winds

store up cobbles on the higher platform, thus protecting
it from bedrock fowering. Waves seem to be very im-
portant to move sediment along the platform and, even
though they are not capable to produce erosion, waves
can move cobbles and pebbles on the bedrock with
abrasive action.

The north-western shoreline of Debeli Rtc is treated
as a human structure, paraliel to the shoreline, 71 m
from the cliff/platform junction, 0.8 m msl. The
structure is about 200 m long, maybe buiit by the an-
cient Romans. It protects near-shore from wave attacks,
so behind this structure there is a wide intertidal sand
shoal. Here, cliff/platform junction is high and the cliff is
particularly prolected, altowing for the growth of abun-
dant vegetation.

Along the south-western sector, the platform is 35 m
wide. {t has a long maximum fetch, but it is fairly well
protected by the dominant winds of the quadrants | and
i, thus only during SW and NW and SE storms it is at-
tacked by waves. Belween june 2002 - fune 2003,
waves attacked through this clifl only twice (16.11.02
and 07.12.02). Chff is less hanging and difffplatorm
junction is protected by a cabble beach of various sizes,
Recession, in fact, is mainly due to subaerial weather-
ing, and since this sector is not exposed, waves do not
easily remove materials.

Along the coastal belt of Debeli Rti¢, north cliffs are
generatly more hanging and shore plaiform has a narrow
ramp, while south-western cliffs are fairly lofty and less
hanging; moreover the ramp, linked to debris size, is
wider. Robinson {1977} suggests that wider platforms
develop with sandy beaches at the cliff base, then with
bare bedrock, boulder and 1atus cone, since the mability
of the deposits of the foot of the cliff determines the de-
gree of protection and the amount of abrasion (Tren-
haile, 1999). The size of clastic sediments on the beach

depends on the thickness of sandstone beds of the

erading cliff face. o

Belween Simonov zaliv and 5t
a 5 km fong cliffy coast, borders
The subtidal rocky shelf is very w
down to 10 m deep. Cliffs are high
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Fig. 4: At Punta Sottile, the shore platform is visible only during the lowest iides, as the coastai road has been butlt ‘
on the shore platform. (Photo: S, Furlani) S

S #: Pri Punti Sottile (Tenki rtic) je obreZna ploscad vidna te med najnizjo oseko, sa; je bila na pa‘atform; zgrajena
obalna cesta. (Foto: S. Furlani)

Fig. 5: The gently sloping platform at Debeli rtic (15.04.03). The bench consists of bands of sandstone, whsch out-
crop seawards from the cliff base (right). Maristone interbeds are lower in elevation because of their low resis-
tance and form a sort of channels, sometimes filled with cobble. {Photo; 5. Furiani)

SL. 5: Rahlo spuscajoca se ploscad pri Debelem riicu (15.04.03). Terasa sestoji iz pasov pescenjaka, ki prihajajo na
dan v sieri morja iz kifovega podnoZja (desno). Laporjeve medplasti, ki zaradi svaje nizke odpornosti leZijo nize,
oblikujejo nekaksne kanale, ki so véasifi zasuti s prodniki. (Foto: S. Futlani)

Fig. 6: Aerial view and map of Debeli rti¢. It is difficult fo define a precise borderline between the actual shore
platform and the subtidal rocky shelf due either to the morphological continuity or to the fact that the lowering of
sea floor is extended far below the surf base. (By caurtesy of Regione Autanama Friuli Venezia Giulia)

§i. 6: Zradni posnetek in zemijevid Debelega riica. Zaradi morfoloske kontinuitete ali pa dejstva, da se morsko dno
podasi zniZuje, je teZko ugoteviti patantno mejo med dejanske obreZno ploscadjo in podbibavicno skalnato

polico. (Z dovolienfem avionomne regije Furlanifa-Julijska krajina)
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Fig. 7: Profile site Sp5 at Debeli rtic¢, Diffraction of
waves has created a wide cobble shoal.

§1. 7: Profilna lokacija Sp5 pri Debelem rticu. Lomljenje
valov je povzrodile Siroko prodnato plitvine.

very steep off the headlands and gently sloping in the
embayments. In Rt Kane the clifffplatform junction is
charecterised by a thick sandstone bed (nore than 1 m)
dipping SW. Shore platform is narrow and sandstone
blocks protect the cliff base, either for their thickness or
for dip and strike. Trenhaite (1999) suggests that plat-
form width decreases with increasing rock dip, but in
this case it is quite difficult to evaluate this relation as
the most resistant sandstone strata are very thick, thus
thickness is more important to protect the cliff base than
rock dip.

Between Rt Kane and Strunjan there are four small
embayments. | observed that platform deposits were
targer in debris size with angular cobbles on the east
sides of these bays, and smaller and rounded on the
west sicles. Past Rt Ronek, seagrass gradually disappears.
Between Rt Kane and Rt Ronek, as well as between Rt
Ronek and Strunjan Rti¢, there are some turbidite beds,
like a rampart, which border on actual shoreline (Fig. 9)
or cut platforms transversally. Along the shoreline there
are some interesting travertine boulders. At Rt Ronek,
the actual platform width is 70 m. This gentle sloping
platform is similar to Debeli Rti¢ (Sp5). A narrow ramp,

wider than at Debeli Rtic, connects the cliff base with
the platform. b the east sector, there is a Flysch bed-
rock, in which less resistant marlstone sirata, always ex-
posed to destroying organisms, produce channels be-
tween more resistant sandstones, so marlstone beds are
wetter than sandstone beds.

Shore platforms from Strunjan to Piran

tn this sector, ondy ramp platforms occur, Cliffs are
up o 79 m high and between Strunjan and Flesa,
clifffplatform junction is hidden by turbidite boulders,
originated from a metric turbidite fayer, about 20 m
m.s.l., on the bordering cliffs (Fig. 10). These boulders
are particularly abundant along Pacug - Fiesa and pro-
tect the chiff. Flysch strata are near horizontal. The shore
platform is narrow (20 ), chiefly because boulders do
not allow materials to be removed. Only if there is a
lack of houlders, stonm waves reach the cliff base and
remove the debris, otherwise the bedrock is completely
hidden.

Between Fiesa and Madona Rti¢, the shore platform
is quite narrow, about 25-30 m. Part of the coastal belt
is adjoined by a path, built on the shore platform. Cliffs
are quite hanging without debris toe. Particularly narrow
is the shore platform in front of the Church of St
George's walls in Piran.

CONCLUSIONS

The north-western Istrian shore platforms are features
neglected by local researchers, despite their great im-
portance in understanding the actual morphodynamics,
sea level rising etc. Along these shores two types of
morphologies have been identified: gently sloping. plat-
forms and ramp platforms, charactertze}dl by widths
ranging from 20 to 80 m, with the gently’ loping ‘plat-
forms having the widest meorphologies. :Platforms ‘are
particularly wide in front of the headlands (Debeil Rttc,..
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Fig. 8: Station PG1 at Debeli rtic: The bedrock is alternatively covered with sediment of variaus sizes or exposed
to wave attacks. During rainy periods, debris is removed seaward, while NE winds store up cobbles on the higher

platform. {Photos: S. Furlani)

Sl 8: Postaja PG1 pri Debelem rticu. Maticni substrat izmenicno prekrivajo usedfine razlicnih velikasti ali pa je iz-
postavljen butanjem valov. V deZevnih obdobjih naplavine odnese proti marju, medtem ko severovzhodni vetrovi

prestavijo prod na visjo ploscad. (Slike: S. Furlani}

Fig. 9: These turbidite beds border on the actual shoreline between Rt Ronek and Strunjan ¢ti&, (Photo: S. Furlani)
S, 9: Te turbiditne plasti mejijo na abreZje med Rtom Ronek in Strunjanskim rti¢em. (Foto: 5. Furlani)
Fig. 10: Between Pacug and Fiesa the shore platiorm is narrow, chiefly because boulders do not allow the materi-

als to be removed. (Phota: S. Furlani)

S1. 10: ObreZna plosc¢ad med Pacugom in Fieso je ozka, predvsem zato, ker kamniti bloki prepreéujejo odstranifev

razliCnega materiala. (Foto: S. Furlani}

Rt Ronek as well as the wide subtidal shelf of Punta Sot-
tile), mainly because of fetch and wind exposure, in fact
relationship between fetch and platform width suggests
a positive correlation. Moreover, owing ta the morpho-
fogical continuity, it is really difficult to find a limit be-
tween the actual platforra structure and the subtidal
rocky shelf.

Platform erosion seems (o be the result of different
processes: 1 - subaetial weathering, particularly on the
higher platiorm and on the normal intertidal platform
{wet/dry cycles); 2 - biological weathering, which aher-
natively protect and attacks bedrock; 3 - wave action,
which directly do not exert an erosive action, but exert
abrasion by removing cobbles and pebbles.
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OBREZNE PLOSCADI VZDOLZ SEVEROZAHODNEGA DELA ISTRSKE OBALE: PREGLED

Stetano FURLANI
Sodieta di Studi Nettuno, 1-34100 Triesle, via dell'Universita 11/b
E-maif: s.furdani@libero.it

Avtor na osnovi ugotavlianja Sirine ploscadi in veckratnih morfoloskih apazavany, primerjanih z anemografskimi
zracilnostmi, v ¢fanku raziskuje moriologijo in procese, ki zadevajo razvoj obreZnih ploicadi vzdolZ severoza-
hodne istrske obale med Miljami in Piranom. Sirina ploscadi, ki je odvisna predvsem od izpostavijenosti valovanju
in delovanja vetra, se je sukala med 20 m v zalivih do 80 m ob rticih. 5 pricujoco studijo, ki seveda ni iz&pna, Zeli
njen avtor pripomodi k razumevanju lokalnih obreZnifr ploscadi. Zdi se, da je erozija plos¢adi posledica prepere-
vanja nad gladino morja na visji ploicadi, bioloskega preperevanja, ki izmenicno 3¢it in napada medbibavicni flis,
in valov, ki ob odstranjanju sedimentov delujejo abrazivno na maticni substeat,

Klju¢ne besede: obreZne ploicadi, istrsko obreZje, ladransko morje, kiifi
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ABSTRACT

A Maastrichtian conglomerate related to the flysch beds of the Slavenian sedimentary basiti and outcropping
near Bovec is characterized by the presence of rare magmatic clasts, basaftic in composition. Petrographical features
and major elements composition allow us to classify the few collected clasts as favas or sub-intrusive High Allumina
Basalts, rocks commonly refated to compressive movements invelving the subduction of oceanic p!&fe{a; fncom-
patible element patterns support the hypothesis of a compressive geotectonic selting and suggest involvement of a
continental source mantle in the genesis of the magmatic clasts,

Key words: conglomerate, Bovec, magmatic, HAB, Maastrichtian

CARATTERIZZAZIONE PRELIMINARE [DEI CLASTI MAGMATICH PRESENTI NEL
CONGLOMERATO FLYSCHOIDE IN PROSSIMITA DI BOVEC (SLOVENIA)

SINTES!

il conglomerato Maastrichtiano di Bovec rappresenta i prima importante episodio sedimentario clastico del
Bacina Sloveno ed & caratierizzate dalla presenza di rari clasti magmatici basaltici di derivazione effusiva o sub-
intrusiva. Le caratteristiche chimiche degli elementi maggicri ¢ le evidenze p(-szragnaﬁciw:, tipiche dei basalti con un
alto contenuto in alluminio, fanno ipotizzare, per i clasti finora campionati, un’ unica genest relaziopabile ad eventi .
compressivi coinvolgenti la subduzione di placca oceanica. andamento degli efemenn incompatibifi supporta .
I'ipotesi di un ambiente geadinamica compressivo e suggerisce inolire i comvufmmento di una so:gente dr mantello
continentale. C

Parole chiave: conglomerato, Bovec, magmatico, HAB, Maastrichtiano™
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INTRODUCTION

The presence of unaltered and unmetamorphosed
magmatic clasts in terrigenous sediments, deposited
before the paroxysmal orogenic events (i.e. Dinaric and
Alpine orogenesish, could provide important information
on the sub-lithospheric mantie.

The main objective of this study is to give a first
characterization of the few volcanic rocks coflected
from a conglomerate inside the Maastrichtian flysch
conglomerate near Bovec to provide eventual informa-
tion on the possible mantle sourcels) involved, 10 evi-
dence the presence of one or more magmatic events
and to give first information about their possible geody-
namic formation setting.

Geological and stratigraphical outlines
Bovec is located in NW Slovenia (Fig. 1A), between

Mt. Rombon and Mt. Polovnik.
The stratigraphic succession of the area began in the

Late Triassic {Lower Norian) with the very thick carbon-
ate platforms of the "Main Dolomite” (dolomitic Hime-
stone) and "Dachstein” (limestone) formations originat-
ing on the julian Platform (Buser, 1986; Ogorelec &
Ruser, 1996). These sequences are stratigraphically con-
tinuous with Rethyan successions represented by mud-
stones and limestones, typical of a neritic environment
{Selli, 1947},

The Jurassic is represented by the Middle Liassic
oolithic limestones (Buser, 1986; Jurkoviek et al,
1988/89) and limestene breccias, the latter testifying an
emersion of the area {Selli, 1947). The julian carbonate
platform was disintegrated in the Upper Lias due to com-
pressive NE-SW maovements, which led to a moderate
and locally heavy folding of the area (Selli, 1947). In the
surrotndings of Bovec, there are typical dykes fitled with
red and grey crinoidal limestones. In the upper section,
or at places directly on the Liassic neritic limestones,
nodular limestones {Rosso Ammonitico} occur. Close to
Bovec, manganese deposits, often in the shape of round
manganese nodules, are occasicnally present. During

7. Quaternary cover
o 5: Flysch {Companian - Maastrichtian)
= sandslones and conginmerales
bl -
@
o & Volde fimestone and Scagha rossa (Turoréany:
o herty imestones
arl =37 4 Liassic deposits: oolitic imestones
g | and calcareous brectias, elc
) .

3: Rethyan deposits: mudstones
9] "
a 2: Dachstein (Upper Nodan):
At h lirmestones and dokunite imestone
’.-
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Fig. 1: Stratigraphic cofumn of the stratigraphic section of Bovec basin with denoted position of studied
conglomerate. A: Geographical location of Bovec basin; B: Sketch map showing the flysch cutcrops
(modified after KuSCer et al., 1974 and Buser, 1974).

SL 1: Stratigrafski stolpec stratigrafske sekcije bovikega bazena z oznacenimi legami preucevanega
konglomerata. A: geografska lega bovikega bazena; B: zemljepisna karta z vrisanimi flisnimi izdanki
{prirejene po Kuscer et al., 1974 in Buser, 1974).
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the Early Jurassic, Mt Polovnik probably rose, which
acted as a barier during the Cretaceous marine ingres.
sion occurred in the sector between the Bovec area, lo-
cated to north, and the Kobarid area, located to south. In
the studied area, Cretaceous sediments are represented
by thin bedded calcareous turbidites with chert of car-
bonate turbidities (Ogorelec et al., 1974} that gradually
deveioped in siliciclastic turbiditic sediments {Bovec
flysch} during the Campanian - Maastrichtian {Aubouin,
1963; Cousin, 1970; Kuscer et af., 1974; Paviic, 1994).

The present paper focuses on the conglomerates lo-
cated at the top of the Bovec flysch (Fig. 1B). The clasts
are mainly composed of Dachstein limestones, Rethyan-
liassic brown Dimestones, red and black chent
limestanes of "Scaglia rossa" and Volte limestone, dark
limestones with Raiblan fossils, volcanic clasts, few
metamorphic clasts of probably Permic age, and plagio-
clase-rich sandstones (Selli, 1947; Kuscer et af.,, 1974;
Venturini & Tunis, 1992},

MATERIAL AND METHODS

Diffractometric analyses have been carried out at the
"Dipartimento di Scienze della Terra" of the University
of Trieste by means of powder diffractometer SIEMENS
D500 (CuKa at 40 kV and 20 mA).

Major and race element concentrations were deter-
mined using PW 1404 XRF spectrometer and the proce-
dures of Phiii;)s® (1994) for the correction of matrix ef-
fects. Major element abundances were recalculated to
100 wt%h on a volatile-free basis. The analytical uncer-
tainties were estimated at less than 5% and 10% for
major and trace elements, respectively. The samples
have been analysed before and after the leaching pro-
cedure (Petrint et al., 1987) in order to remove the sec-
ondlary carbonates.

RESULTS

Petrographical features, classification and
nomenclature

The volcanic clasts have main sizes diameter variable
{from 1-3 cm. The dimension of magmatic clasts and the
roundness factor of carbonate and metamorphic clasts
froundness factor is not indicative for basaliic clasts, since
their morphology is due (o onion skin exfoliation) suggest
a fluvial ransport and a relative proximity t the erosion
area. Petrographical analyses showed that higher glass
contents recrysiallized only partially into clay minerals.
The texture ranges from subophitic-intersertal (o micro-
porphiric. Rare feno- and microfenocrystals of an-
plagioclase, augite, opaques and occasional olivines
have been observed, secondary calcite plagues are often
presert, Due to the abundant plagioclase, these rocks
have been optically classified as andesitic basalts.
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Fig. 2: Distribution of the Bovec velcanic clasts in R1-
R2 classification diagram of De ta Roche et al. (1980)
as modified by Bellieni ¢t al. (1981). Inset: SiO, vs.
FeO,/MgO diagram for basic sub-alkaline rocks (Miya-
shire, 1974).

81, 2: Razsirjenast bovskih vulkanskih delcev v Kasifi-
kacijskem diagramu R1-R2 po De La Rache et af. (1980}
in modificiranem po Bellieni et al. (1981). V akvircky:
diagram SiO, vs. FeO,/MgO za bazitne subalkalinske
kamnine (Miyashiro, 1974).

The studied samples have been classified (Fig. 2) ac-
cording to De La Rache et al. {1980), and Bellieni et al.
(1981). Note that after the leaching procedure all the
samples plot in the Andesi-basalt field, are in agreement
with their optical features. Finally, the samples fall {inset
of Fig. 2} in the tholeiitic field for the SiQ); - FeQ/MgO
relationships (Miyashiro, 1974).

Difiractometrical data

The analyses abtained from a representative volcanic
clast (e.g. samiple BO1T; Fig. 3) revealed the presence of
augite, plagioclase, calcite and minor clay amounts,
supporting the optical features.

Geochemistry

The CIPW norm has been calculated in dry condi-
tions with Fe,0/FeQ = 0.15. Among the normative min-
erais, quarlz {6-10 wt %), hypersiene {8-11 wt %), and
occasional corindane {0-0.5 wt %) were present. These
features, together with the high $i0O, and ALO, (> 53 and
> 18.5 wt %, respectively) and low MgO (< 4.5 wt %),
associate the studied volcanics to the High-Allumina Ba-
salt (HAB; fames et al., 1986}, usually refated to com-
pressive geotectonic canditions (istand-arc tectonic envi-
ronment). These features contrast with the Si0O; e
FeO/MgO relationships of Miyashiro (1974). The authors -
of the article believe that the scarcity of SiO; may possi-
bly be connected with natural leaching due to the glass .
alteration in clay minerals and in colloidal phases.-
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Fig. 3: Diffracfometric analyses of the BOT sample
(volcanic clast). Chl: chlorite; Plg: plagioclase; Cal: cal-
cite; Aug: augite.

Sk 3: DifraktometriCne analize vzorca BOT (vulkanski
delec). Chi: klovit; Plg: plagioklaz; Cal: kalcif; Aug:
avgit.
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Fig. 4: Zr/ALO; vs. TIO./ALO; and Ce/P,0; vs. Zv/TiO;
fectonomagmatic diagrams (Miiller et al.,, 1992). CAP:
Continental Arc; 1OP: Initial Oceanic Arc; LOP: Lale
Oceanic Arc; PAP: Postcollisional Arc; WiP: Within
Plate.

§1. 4: Tektonomagmatska diagrama Zr/Al,O; vs. TiOy/
ALO; in Ce/P,0; vs. Zr/TiO, (Miiller ot al., 1992). CAP:
celinski lok; 10P: zacetni oceanski lok; LOP: zadnji
oceanski lok; PAP: pokolizijski lok; WIP: znotraj plosce.

In the leclonomagmatic diagram of figure 4A (Miller
et al., 1992), the selected samples plot into the orogenic
field of continental - postcollisional arc basalts, After the
leaching pracedure {Fig. 48; Mdaller et al, 1992}, the
samples plot into the field of continental arc basalts.

Considering the trace elements, samples (Fig. 5) are
characterized by strong negative Nb anomaly (indicative
of crustal contamination or involvement of eclogitic lay-
ers in mantle source) and hy a negative Sr anomaly {re-
lated to plagioclase fractionation). The collected sam-
ples shiow, except for the Mb anomaly, patterns and
tnean incompatible elements (£} concentrations (Fig, 5)
comparable with Upper Cretaceous - Paleogence tholeli-
tic basalts from the Pannonian basin (Belak et al., 1988},
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but differ from the Triassic basic magmatism {shoshoni-
tic in composition) from the Alps (ot shown),

The studied samples have now heen also compared
{Fig. 6} with the younger volcanics of Cenozoic age
from Ljubac {Croatia; Lugovi€ et al, 1998), which are
certainly related to the compressive geotectonic envi-
ronment. These samples show patterns similar to the
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Fig. 5: Incompatible element patterns of Bovec volcanic
clasts normalised to N-MORB {Normal Middle Oceanic
Ridge Basalt; Sun & McDonough, 1989). E-MORB: En-
riched Middle Oceanic Ridge Basalt (Sun &
MecDanough, 1989); PoZeska gora: Upper Cretaceous ~
Palcogene tholeiitic basalts of the southern margin of
the Pannonian Basin (Belak et al., 1988).

SI, 5: Nezdruzljivi vzorci elementov bovikil vulkanskih
delcev, normaliziranih na N-MORB (navadni srednjeo-
ceanski grehenski bazak; Sun & McDenough, 7983). E-
MORB: chogateni srednjeoceanski grebenski bazalt
(Sun & McDonough, 1989); PoZeska gora: zgornja
kreda - paleogenski toleiitski bazalti pa spodnfem robus
panonskega bazena (Belak et al,, 1988).

-
0.0

i N-MORB

E-MORB.

0.1 . 4 d
Nd o Zr T Y

Ry Ba K Nbh La Ce S

Fig. 6: Incompatible element patterns of Bovec volcanic
clasts normalised to N-MORB. Ljubac: Late Cenozvic
volcanics from the northern External Dinarides (tugo-
vic et af,, 1998).

SL 6: Nezdruzljivi vzorci elementov bavikih vulkanskih
deicev, normaliziranihi na N-MORB. Ljubac: m{ajse ke-
nozojske vulkanske kamnine iz severnih Zunanjih Di-
naridov (Lugovic et al., 1998),
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studied volcanics inciuding the Nb negative anomaly,
bul present lower mean {L contents for comparable
grade of evolutian,

DISCUSSION

I general, the morphology of all clasts suggests that
rivers probably supplied them and that the source area
was probably quite close. As regards the magmatic
clasts, they are quite scarce and their abundance does
not appear compatible with a large volcanic apparatus
closer than 100-150 km to the deposition area. Their
frequency and petrographical features suggest that these
clasts may be derived from the erosion of magmatic
structures as sills or dykes. Actually it is impossible to
attribute a certain age to the magmatic clasts, but
chernical features suggest that they belong o a mag-
matic event related to an orogenic geotectonical setting.

Moreover, the trace elements indicate a sowce
mantle enriched in incompatible elements with respect
to the younger Cenozoic magmatism of the area. This
suggests @ more important involvement of a continental
mantie source (in a compressive setting) comparable in
many aspects with that of Pannanian volcanics.

o 257.262

CONCLUSIONS

We can sumimarise the results as follows: :

The studied magmatites are tholeiites one pyroxene-
hearing {augites) characterized by subophitic-intersertal
to micro porphiric texture,

The major elements associate the studied magmatites
with the high allumina-basalts.

As far as the genesis of these tholeiites is concerned,
the tectonomagmatic diagrams suggest a continental arc
geodynamic environment.

The J chemistry supports the major elements con-
strains and suggests involverent of a crustal component
{crustal contamination or subducted eclogitic stab} in
the tholeiites genesis.

Finally, the similitudes among the studied magma-
tites and those from the Ljubac and Pannonian basins
suggest evolution of a commen litosphetic mantle
source,
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POVZETEK

Avtorji so ob preucevanju redkifi magmatskih, po sestavi bazalinih defcev poskusali opredeliti maastrichiski kon-
glomerat v povezavi s flisnimi plasti slovenskega sedimentarnega bazena, ki prihajajo na povije v blizini Bovca,
Petragrafske znacilaosti in sestava iz poglavitnif elementov so jim amogodili, da so nekaj redkih zbranih delcev
opredelili kot delce lave ali subintruzivnega bazafta z visoko vsebnostjo aluminija. Te kamnine so ponavadi po-
vezane s kompresijskini gibanji v subdukciji oceanskih plosé. NezdruZljivi vzorci elementov patrjujejo hipotezo o
geoteklonskem stiskanju in namigujejo, da je v nastanek magmaiskih delcev vpleteno delovanje celinskega plasca.

Klju¢ne besede: konglomerat, Bovec, magmatski delci, HAB, Maastricht
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ABSTRACT

in order to establish the alfergenic flora of Trieste, aerobiological monitoring, clinical analysis and fieldwaork
were carried out at the same time. Using data from the medical and aerobiological literature, and oa the basis of the
data resuiting from the local aerobiological and epidemiological monitoring, a selection of the over 1000 species re-
corded in the uiban area was made fo recognize the species locally inducing allergic diseases. The allergophyics
growing in Trieste are 264, belonging to 26 allergenic families.

Key words: aerobiological monitoring, allergenic flora, clinical data, pollen calendar, Trieste, ltaly

FLORA ALLERGENICA D1 TRIESTE (ITALIA NE)
SINTES!

in parallelo al censimento floristico defla citta sono stati effettuati un monitoraggio aerobiologico ed usianalisi
clinica al fing di conoscere la flora allergenica di Trieste. Durante if lavore di campo sono state raccolte nell’area
urbana oftre 1000 specie, poi selezionate per identificare quelle potenzialmente in grado di indwrre manifestazions
allergiche da polline in sede locale. Tale selezione & stata fatta sulla base dei dati della letteratura medica e acrobi-
ofogica, dei risultati del monitoraggio pollinico dell’atrnosfera di Trieste e di queli derivanti dalfindagine clinica
sulte pollinosi. Il contingente allergofitico della citta risufta costituito da 264 specie appartenenti a 26 famigiie aller-
geniche.

Parole chiave: monitoraggio aerobiologico, flora allergenica, dati clinici, calendario dei potlini, Trieste
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INTRODUCTION

Poller with allergenic properties can induce polle-
nosis. The severity of the symptoms depends both on the
amount of polfen grains occurring in the air and the sen-
sitivity degree of the subject. The amount of the different
pollen types occurring in the air varies greatly. Some
pollen types are recorded only sporadically, others are
always present in greal amounts. Seasonal variations
occur, depending on the flowering time of every spe-
cies. Great variations in airborne pellen concentration
are possible from year to year. Pollen from anemophi-
lotis species is usually the most relevant in inducing al-
lergic disease due to high gquantity in the air tD'Amato et
al, 2001). Grass polen is the most common cause of
pollenosis in Europe (Weeke & Spieksma, 1991) Ac-
cording to Jager & D'Amato (2001), the most allergenic
trees in Europe are Betula, Olea and Cupressus; of re-
duced allergenic significance are Alnus, Corylus, Plata-
nus and Castanea. The most allergenic weeds are Am-
brosia, Artemisia and Parietaria, while Plantago, Cheno-
podium, Rumex, Mercurialis annua and Brassica napus
show minor allergological interest. Entomophilous spe-
cies are scarcely significant in pollen aflergy due to their
low polien amount in the environment, although they
can be allergenic in subjects lving in their proximity
{Ariano et al., 1991a). Isolated cases of occupational
pollenosis have also been reported for some cultivated
plants fe.g. Ariano et al., 1991b; Garcia-Orntega ot al.,
2001),

The aim of the present study is 1o draw up the aller-
genic ftora of the town of Trieste. Aerobiological imoni-
toring, clinical analysis and field work were carried out
at the same time, in order to recognise, according to
specific literature and on the basis of the data resulting
from the local aerobiological and clinical monitoring,
the town’s atlergenic flora.

MATERIAL AND METHODS
Study area

Trieste is situaled on the coast of the North-Adriatic
Sea and at the base of the Karst plateau. The town lics
on clay and sandy rocks (Focenic flysch) and deposited
quaternary sediments, sited mainly along the coast. In
the studied area, Euro-Siberian and Mediterranean
vegetation coexist (Poldini, 1989). On the coast, hop
hornbeam and holm oak scrub prevail, while the arena-
ceous hills around the town are rich with mixed
mesophilous and thermophilous cak woods. On the out-
skirts of the town and in its urban area, anthropagenic
and ruderal vegetation Is common, due (o the construc-
tionn of buildings, roads, highways, and relating to in-
dustrial ducts and horticultural activities {Rizzi Longo &
Martini, 2000).

Aerobiological data

Airborne pollen was collected using a Hirst type 7-
day recording volumetric spore tap {(Burkard type)
placed 20 m above the ground level at Bastione Fiorito
of San Giusto Castle, in the town centre. The samples
were coilected, prepared, and analysed according to the
standard method adopted by the ltalian Aeroallergen
Network (Mandrioli, 1990}, On the basis of the most
abundant airborne pollen grains recorded from 1996
untit 1999, the pollen calendar for Trieste was con-
structed.

Clinical daia

Clinical analyses were carried out at the Department
of Occupational Medicine between January 1° 1996 ad
December 1999 on 3,089 subjects of both sexes with
aflergic symptoms believed 10 be I1gE mediated. The his-
tory of ali the subjects was taken before clinical exami-
pation, Skin prick tests were performed with perennial
altergens thouse dust mites Dermatophagoides ptetonys-
sinus and D. farinae) and pollens: Poaceae, Asteraceae,
Parietaria, Ambrosia, Oteaceae, Corylaceae/Betulaceae,
Cupressaceae and Platanaceae produced by Lofarma
Altergeni, Milano. Skin reactions were read after 15 min-
utes using a miliimetre rule. The reaction was compared
to the size of a positive histamine control (10 mg/fml) and
to a negative contro} {extraction solution without alier-
gen), and was considered positive when the diameter
was >= 3 mm. Symptoms were defined as seasonal when
they wete present only during certain meonths of the year,
from January to October.

Floristic data

The mapping project of the urban flora of Trieste,
which began in 1992 (Rizzi Longo ef al, 1994) and
ended in 2002, penunitted us to implement about 48,000
floristic data. For this purpose, the urban area of Trieste
{28 km") was subdivided by a conventional grid into
282 Operational Geographic Units {OGUs), following
the methods of the quantitative phytogeography (Ehren-
dorfer & Hamann, 1965; Crovello, 1981). The monitor-
ing of the vascular flora was carried out in each OGU
measuring 15" x 107 {about 325 x 307 m). Systematic
nomenclature follows Poldini et al. {20601); life forms
and chorological groups were detected from Poldini
{1991) or Pignaiti {1982).

RESULTS
Aerobiological data

The pollen calendar of the town is shown in Figure
i. In the calendar, the most frecquent pollen types
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monitored i the atmosphere of Trieste between January

15™ and October 15" in the 1996-1999 period are listed
in alphabetical arder. These pollen types reach 85% of
the year's total. The airborne pollen counts were ex-
pressed as polien grains per cubic meter of air (p/m’).
The pollen calendar was drawn using the four-year av-
erage of the monthly sums of the daily polien counts,
The quantitative intervals were selected to show the
pollination peaks of the different }}olien types. Very low
monthly pollen gquantities (<50 p/m’) or sporadically oc-
curring pollen grains were not indicated.

As pointed out in previous papers {Rizzi Longo &
Cristofolini, 1987; Rizzi Longo, 2002}, pollen of trees
prevails in the air of Trieste. The most conunon arboreal
polien types accaunt together for 64% of the year's to-
tal. Particularly abundant are the pollen grains of Cu-
pressaceae, reaching nearly one fourth of the year's to-
tal. Very great amounts of airborne pollen of Moraceae,
almost all of Broussonetia papyrifera, are also present.
Pollen grains from Corylaceae, Fagaceae, Oleaceae and
Pinaceae are abundant. The higher monthly mean air
concentrations for the indicated years are recorded in
March for pollen from Cupressaceae (13,918 p/m’) and

in May for pollen from Moraceae (10,632 p/in®). Other
pollen types show very fower monthly mean values.

Non-arboreal pollen types are less abundant. Only
Urticaceae release great pollen concentrations in air,
reaching globally alimost one fifth of the year’s otal.
Starting from March, the pellen counts of Unticaceae,
mostly due o Parietaria pollen grains, mneaso quickly,
reaching their peak in May (5,468 p/m*) and remaining
high during the entire summer. Pollen from Poaceae is
abundant, too, but the monthly amounts are lower. The
polien shedding of Poaceae is long, beginning in April,
peaking in May {1,216 p/m’} and decreasing after Sep-
tember. Pollen grains from Asteraceae (mostly due to the
potlen shedding of Arternisia and Ambrosia) and Che-
nopodiaceae/Amaranthaceae are less abundant, show-
ing only in late summer enough great air conc entrations,
with peaks in August (679 and 126 p/m’ respectively).
Plantaginaceae and Polygonaceae (mostly Rumex) also
show rather low pollen concentrations, the former oc-
curring in spring/summer and peaking in july (203
p/m) the latter having a significant occurrence (63
p.:m )onlv in May.

The poilen calendar of Trieste shows the occurrence

JAN | FEB | MAR

APR

MAY | JUN | JUL | AUG | SEP | OCT

Asteraceae

Betulaceae

Cheno-Amaranthaceas
Corylaceae
CupressaceaefTaxaceae
Fagaceae

Moraceas

Oleaceae

Pinaceae

Plantaginaceae

Platanaceae
Poaceas

Polygonaceae

Salicaceae

Ulmaceae
Urticaceae

50350 pim®

351850 pim’

E{r\
R

» 3500 pin?

851-1700 l;:.lmj

117013500 pim’

Fig. 1: Pollen calendar of Trieste. Only major airborne pollen types are represented. Monrhiy mean value rom

daily pollen counts are reported.

Si. 1: Trzaski pelodni koledar. Vkljuceni so samo poglavitni v zraku pojavijajoci se pelodm trpt s.sredn;;m m v

secnimi vrednostmi njihovega dnevnega Stetja,
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of three pollen seasons: winter, spring, and sumimer, The
winter season is marked by the highest pollen shedding
from Cupressaceae/Taxaceae and by the increasing
pollen values for Betulaceae (mostly Alnus), Corylaceae
{mostly Corylus), Salicaceae, and Ulmaceae. The spring
season shows the occurrence in the air of the more fre-
quent pollen types; it is dominated by the highest air-

borne pollen values for Corylaceae (mostly Ostrva), Fa-

gaceae (mostly Quercus), Moraceae (fast afl Brous-
sonetiaj, Oleaceae {mostly Fraxinus ormus and Olea),
Pinaceae (mostly Pinus), Platanacese, Poaceae and Ur-
ticaceae (mostly Parietarial. The surnmer season, on the
other hand, is marked by decreasing values of all the
previous pollen types, and by the highest pollen shed-
ding from Chenopodiaceae/Amaranthaceae, Asteraceae
and Plantaginaceae, During the summer, Poaceae and
Urticaceae pollen grains maintain relative high values.
After September, only Pinaceae and Urticaceae show a
relatively high pollen concentration in the air, the for-
mer because of the pollen shedding from Cedrus, the
latter because of the long pollen season of Parietaria,

Clinical data

The mean age of the studied population is 41£17.2
years, wilth the women in majority {58.3%). 1768 per-
sons were atopic by prick test and 676 resulted sensi-
tized to almost one pollen extract. The mest common
symptom is rhinitis (40.9%), less common asthma
{28.5%) while others report conjunctivitis, pharingitis
and urticaria (30.6%).

Subjects with pollenosis present frequently a skin
prick test positive to Poaceae (64.9%), less comman sen-
silisalion to Oleaceae {48.8%), Betulaceae/Corylaceae
(37%), Parietaria (35%), Cupressaceae (29%), Asteraceae
{27.1%), Platanaceac (19.2%) and Ambrosia (14.2%).
The clinical data reveal sensibility to 9 taxa (Fig. 2), 4 of
which are herbaceous famities and penera (Poaceae,
Asteraceae, Ambrosia, Parietarial and 5 woody families
(Oleaceae, Corylaceae, Betulaceae, Cupressaceae and
Platanaceae).

Floristic dala

Over 1000 species belonging to 106 families have
been recorded so far in the town of Trieste. A selection
of these species was made to recognize the species lo-
cally inducing allergic diseases.

The allergenic significance of some genera or fami-
fies is well known (D'Amato, 1981, D’Amato & Spiek-
sma, 1992; [D'Amalo et al., 1991a, 1998, 2001). Species
belonging to these taxa were therefore inserted in the
allergenic floristic list, where some species reported as
allergenic in Ciampolini & Cresti {1981), Crimi et al.
(1985}, De Leonardis et al. (1985-1987) and reaching
enough airbormne pollen amounts were also included.

Ambrosa CITL 1998
“atanzceae E 31997
Asleraceas Lizy 998
g 1999
Copr
P
Betutaceae [ITLIITOIEIINEE
Covylacens
Qlraceze &
Pouc %

a 14 20 29 40 50 €0

Fig. 2: Pollen sensitisation trend in the 4 considered
years in Trieste.
SI. 2: Pelodni senzibilizacijski trendi v $tirih preuceva-
nify letify v Trstu.

It is not known yet whether many other species re-
corded in the wban area produce pollen with ailergenic
properties. The identification of pollen allergens or the
biochemical characterisation of the pollen has been
made only for some plants of allergological interest (e.g.
Shibata et al., 1989; Matthiesen et al, 1991; Baldo et
al., 1992; Mondal et al, 1997; Patriarca et af., 2000;
Pini, 2001). Skin test reactivity to pollen extracts or
clinico-immunological studies are sometimes reported
for some species, which have not been kaown as aller-
genic, and not for other closely linked species fe.g.
Fountain & Cormnford, 1991; Ariano et al,, 1993; Parui et
al., 1998; Chakraborty et al., 1999; Ravat et &l., 2000}.

Therefore, it is very difficult to draw up a realistic list
of allergenic species, as also pointed aut by Driessen &
Derksen (1989), Pecere & Chiesura Lorenzoni {1992),
Selle et al. {1992), Leporatti et al. {2000} and Lorenzoni-
Chiesura et al, (2000}

To summarise, on the basis of these considerations
the foflowing list contains: species with polten allergen
characterization; the species unanimously acknowl-
edged as allergenic in the medical literature; all species
belonging to genera known as allergenic in the medical
literature; all species reaching high airborne pollen con-
centrations belonging to families known as allergenic in
the medical literature.

Species not mentioned in any studies, belonging to
genera or families till now unknown as allergenic ot
known as scarcely significant In inducing pollenosis,
were not inserted. For example, the following species,
though recorded in the town of Trieste and listed as al-
tergenic in Crimi et al. (1985), were not included in the
following list owing to their sporadical pollen occur-
rence in the air, too low for inducing allergic diseases:
Arum italicum, Heliotropium europaeum, Campanula
rapuncufus, Capparis spinosa, Cornus sanguinea, Fcbal-
fium elaterium, Carex flacca and C. pendula, lris ger-
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manica, Laurus nochilis, Acacia deatbata, Cercis sili-
quastrum, Lotus corniculatus, Medicago sativa, Robinia
pseudacacia, Spartium junceum, Trfolium pratense,
Malva sylvestris, Papaver rhoeas, Consolida regalis,
Ranunculus bulbosus, Prunus spinosa, Sanguisorba mi-
nar, Gativm molflugo, Solanum nigrum, Thypha latifolia,
Daucus carota, Smyrmium olusatrum, Vitis vinifera.
Though listed in Ciampolini & Cresti (1981) and Crimi ef

Longo & Martini, 2000) and frequently occur in the air -
tNitsson et al., 1977}, was not includedt-in the»foliowing
list, as there is no evidence of sensitisations in literature.
in the floristic list of the tocal allergophytes, which
are presented in systematic order, the family, the bio-
fogical form, the life form and the chorological group
are given for each taxon, the area of provenance only
for the adventitious plants. The cultivated plants sensu

al. (1985}, even Hedera helix, whose pollen grains were  Viegi et al. {1974) are listed in bold.

abundantly found in the aunosphere of Trieste (Rizzi

FINACEAE

Pinaceae are reported as notrecommended plants by Larenzoni-Chiesura et al. (2000), even if they are of low
allergenic interest {Rogers, 2001). Al the species found in the urban area are included in the present list due to their
focal airborne abundance of pollen grains,

Abies afba Mill.

Abies cephalonica Loudon

Abies nordmaaniana (Steven) Spach
Abies pinsapo Boiss.

Cedrus atlantica (Fndl.) Carriere
Cedrus deodara (D. Don) Don
Cedrus fibani A. Richard

Picea abies (L) H. Karst.

Picea orientalis (L.} Link

Picea pungens (Sieb & Zucc.) Carriere
Pinus brutia Ten.

Pinus halepensis Miil.

Pinus nigra .F. Amold ssp. nigra
Pinus pinaster Ait.

Pinus pinea L.

Pinus strobus L.

Pinus sylvestris L.

Pinus wallichiana Jackson

cult.(S-European-montane)
cult. (Greece)
cult.{Caucasus)

cult. (SW-Spain)

cult. (Morocco)

cuit. (Himalaya)

cuft. (Lebanon}

cutt. (Eurosiberian)

cuft. (Asia minor-Caucasus)
cult. (N-America)

cult. (NE-Mediterran.-montane)
cuft, (Stenomediterran.)
S-Iltyric

cuit. (W-Stenomediterran.)
cult. (Furimediterran.)
cult. (N-America}

cult, (Eurasiberian)

cuit. (Central Asia)

P scap
P scap
P scap
P seap
P scap
F scap
P scap
P scap
P scap
Pscap
P scap
P scap
P scap
P scap
P scap
P scap
P scap
P scap

CUPRESSACEAE
Cupressaceae, Fagaceae and Oleaceae are the most relevant tree famities in inducing altergic diseases (D'Amato,
2001). Pollen grains of Cupressaceae are responsible for winter pollenosis (Panzani et af,, 1991).

Chamaecyparis lawsoniana (A. Murray bis) Parl. P scap  cult. (W-USA)
Cupressus arizonica Green Pscap cult. (N-America)
Cupressus macrocarpa Hartweg Pscap cult. (N-America)
Cupressus sempervirens L. Pscap cult. (E-Mediterran.)

Pscap cult. (China, Japan)
P caesp Circumboreal

P caesp cult. (N-America)
P scap cult. (N-America)
P scap cult. (E-Asia}

Juniperus chinensis L.

Juniperus communis L. ssp. conumunis
Juniperus virginiana L.

Thuja occidentalis L.

Thuja orientalis L.

TAXACEAE

Pollen grains of Taxus are sifnifar to grains of Cupressaceae, and are generally counted together in the aerobio-
logicat studies. Taxus baccata is reported as allergenic in Ciampolini & Cresti (1981) and Driesseni & Derksen
(1989}

Taxus baccata L. Pscap Palacotemperate
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CHENOPODIACEAE
Pollen grains of Chenopodiaceae may be responsible for stimmer pollenesis (Bricchi et al., 1997), even if of mi-
nor atlergological interest (Jager & D'Amato, 2001).

Arthrocnemum fruticosum (L.} Mog. Ch succ Ewrimediterran,

Atriplex hortensis |.. T scap Eurasiatic

Atriplex micrantha Ledeb. T caesp Anthropochore (E-Europe)
Alriplex patufa L. T scap Circumboreal

Atriplex portulacoides L. Ch suffr Circumboreal

Atriplex prostrata Boucher ex DC. T scap Circumboreal

Bassia scoparia (L.) A.). Scott ssp. scoparfa T scap Anthrapochare (Europe/E & Centr, Asia)
Beta vuligaris L H bienn Eurimediterran.

Chenopodium athum L. T scap Cosmopolitan

Chenopodium ambrosicides |.. T scap Anthropochore (Tropical America)
Chenopodium botrys |.. 1 scap Cosmopolitan

Chenopodium hybridum L. T scap Circumbaoreal

Chenopodium murale L, T scap Cosmopolitan

Chenopodium polyspermurm L. 1 scap Pataeotemperate

Salicornia patuta Duval-Jouve T scap European

Salsola soda . 1 scap Palaeotemperate

Suaeda maritira (L.) Dumont ssp. maritima T scap Cosmopolitan
AMARANTHACTAE

The pollen grains of Amaranthaceae and Chenopodiaceae are very much alike. in the aerobislogical studies they
are counted together as Cheno-Amaranthaceae. It some cases they are responsible for seasonal allergic diseases
{Lombardero ef al., 1991),

Amaranthus albus L. T scap Anthropochore (N-America)
Amaranthus blitoides S. Watson T scap Anthropochore N-Americal
Amaranthus blitum L. ssp. blitum T scap Eurimediterran,

Amaranthus bouchonii Thell. T scap Anthropochore {unkn.)
Amaranthus cruentus L. T scap Anthropochore (America)
Amaranthus deflexus L. T scap Anthropochore (S-America)
Amaranthus graecizans L. T scap Anthropochore (Subcosmopolitan}
Amaranthus hybridus L. T scap Anthropochore (N & SW-America)
Amaranthus retroflexus L. ssp. retroflexus T scap Anthropochore (N-Americaj
POLYGONACEAE

Rumex, put by D'Amato (2001) in the group of allergenic weeds, releases in the air pollen of minor allergological
interest (Jager & D'Amato, 2001}, Rumex shows a not well-defined clinical relevance {Frank et al,, 1991).

Rumex acetosa L. ssp. acetosa H scap Circumboreal

Rumex conglomeratus Murray H scap turasiatic

Rumex crispus L. ssp. crispus H scap Costropolitan

Rumex kerneri Borbds H scap Anthropochore (SE-European)
Rumex obtusifolius L. ssp. obtusilofius Fiscap European

Rumex pulcher L. ssp. pulcher H scap Eurimediterran.
PLATANACEAE

The pollen of Platanus is allergenic, but Platanaceae are of reduced allergenic importance in Europe {Jager &
D'Amato, 2001),

Platanus x hispanica Mill. ex Miinchh, P scap Lurimediterran.

]
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FAGACEAE
Cross-reactivity is frequent amaong Fagales (D’'Amato, 2001). When aitborne pollen grains are abundant, Faga-
ceae could be responsible for allergic manifestations (ickovic & Thibaudon, 1991).

Castatiea sativa Midl. P scap SE-European
Quercus cerris L. P scap Eurimediterran.
Quercus ifex L. ssp. ifex P scap Stenomediterran.
Quercus petraea Liebl. P scap European
Quercus pubescens Willd. P caesp Pontic
BETULACEAE

Pollen from Betulaceae, particularly from Betula, is a significant contributor to the incidence of pollenosis in
northern and central Europe {'Amate, 1991; Vik et al, 1991). Alnus shows a high degree of cross-reactivity with
Betula pollen allergens (Spieksma & Frenguelli, 1991).

Alnus glutinosa {L..} Gaertn. P scap Palaectemperate
Betula penduia Roth P scap cuit. (Eurosiberian)
CORYLACEAE

Cross-reactivity is frequent among Fagales, i.e. between Corylus of reduced allergenic importance (Jager &
£’Amato, 2001) and Betula (D'Amato, 2001). Ostrya carpinifolia has recently shown an increased allergenic interest
{(Voltolini, 2001).

Carpinus betulus L. P scap European

Carpinus orientalis Mill. P caesp Pontic

Corylus avellana L. P caesp European

Corylus colurna L. P caesp cult. (Balkan Peninsula)
Corylus maxima Miller P caesp cult. (Pontic)

Ostrya carpinifolia Scop. P caesp Mediterran.-Pontic
ULMACEAE

Ulmus is also a plant of allergological interest {Matthiesen et al,, 1991). A low skin test reactivity to pollen of
Celtis is reparted in Rogers (2001).

Celtis australis |. P scap Curimediterran.

Ulmus {aevis Pall. P caesp Anthropochore {Central Europe)
Ulmus minor Mill. ssp. minor P caesp European

Ulmus pumila L. P scap Anthropochore (E-Asia)
MORACEAE

Morus is an important plant in inducing pollen allergy (Matthiesen et af.,, 1991). Broussonetfa papyrifera, a
doubttul allergenic species, was put on the present list due to the high amount of airborne pollen grains detected in
the air of the town.

Broussonetia papyrifera (L.} Vent. P caesp Anthrepochore (E-Asia)
Morus alba L. P scap Anthropechore (E-Asia)
CANNABACEAE
Pollen of Humulus is reported as allergenic in Ciampolini & Cresti {1981},
Humulus luputus L. P lian European
IRTICACEAE

Farietaria is the most relevant allergenic genus in the Mediterranean region, while Urtica shows a small clinical
relevance (IY’Amato et af., 1991b). N : :
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Patietaria judaica L. H scap Furimeditersan.
Parietaria officinalis L. H scap Furopean
Urtica dioica L. ssp. dioica H scap Cosmopolitan
Urtica urens L. T scap Cosmopolitan
JUGLANDACEAE
A moderate skin test reactivity to pollen of fuglans is reported in Rogers (2001).
Juglans regia L. Pscap Anthropochore {(SW-Asia/E-Mediterran.)
ACERACEAE
Acer is one of the plants of allergological interest (Matthiesen et af., 1991).
Acer campestre L. P scap Ewropean
Acer monspessulanum L.
ssp. monspessulanum P scap Eurirnediterran.
Acer negundo .. P scap Anthropochore (N-America)
Acer platanoides L. P scap furopean
Acer pseudoplatanus L. P scap furopean
HIPPOCASTANACEAE

Aesculus is reported as a not-recormmended tree In Lorenzoni-Chiesura ef al. (2000). A very low skin test reactiv-
ity to pollen of Aesculus is reported in Rogers {2001).

Aesculus hippocastanum L. P scap Anthropochore (SE-Eurapean)
Aescudus x carnea Hayne P scap cult. (unkn.}
EUPHORBIACEAE

Mercurialis releases pollen of minor allergological interest (jager & D*Amato, 2001).
Mercurialis annua L. ssp. annua T scap Palaectemperate
Mercurialis ovata Sternb. & Hoppe Grhiz Pontic
Mercurialis perennis L. G rhiz European
BRASSICACEAL

Brassica napus is a weed of minor allergological interest (Jager & D’Amato, 2001), Capsella bursa-pastoris and
Erysimum cheiri, collected in the town, are listed among allergenic species in Crimi et af, {1985}, but were not in-
serted in the present list owing to their small airborne pollen amount and scarce clinical data.

Brassica napus .. $sp. napus T scap Anthropochore {unkn.)
Brassica oferacea L. Ch suffr Mediterr.-Atfantic
Brassica rapa L. T scap Eurimediterran.

SALICACEAL
Populus is a tree of allerpological interest (Matthiesen et al., 1991). Safix alba is noted as allergenic in Driessen &
Derksen {1989).

Populus alba L. P scap Palaeotemperate
Popuius nigra L. ssp. nigra P scap Palawotemperate
Populus tremulal. P scap Eurosiberian
Popufus x canescens (Aiton) Sm. P scap SE-European

Salix alba \.. var. afba P scap Palaeotemperate
Salix babylonica L. P scap cult, (E-Asia)
Salix caprea L. P caesp Eurasiatic

Salix cinerea L. ssp. cinerea ‘ P caesy Palaeotemperate
Salix daphnoides Vil P caesp Eurasiatic
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Salix purpurea L. ssp. purpurea P caesp Eurasiatic

Salix x sepulcralis L. P scap cult. (unkn.)

TILIACEAE .
Tilia seems responsible for allergic manifestations (Ciampelini & Cresti, 1981; Mur et al., 2001). .

Titia cordata Mill. P scap European

Tilia platyphylios Scop. ssp. platyphylios P scap European

OLEACEAE

There is a high degree of cross-reactivity among Olea and other genera of Oleaceae. Pollen from Qlea is one of
the most relevant allergenic poliens in Mediterranean Europe (Macchia et al., 1991}

Forsythia x intermedia Zab. P caesp cult. {E-Asia)

Forsythia viridissima Lindl, P caesp cudt, (E-Asia)

Fraxinus excelsior L. ssp. excelsior P scap furopean

Fraxinus ornus L. ssp. oraus P scap Mediterr.-Fontic
Jasminum nudiflorum Lindl. P caesp cult.

Ligustrum fucidum At P scap Anthropochore (E-Asia)
Ligustrum vulgare L. NP European

Olea europaea L. P caesp cult. (Stenomediterran.)
Syringa vuigaris L. P caesp Mediterr.-Momtane
CAPRIFOLIACEAE

Sambucus nigra is reported as afiergenic in Driessen & Derksen (1989}, the same as S. ebulus in Ciampolini &
Cresti (1981).

Sambucus ebulus L. H scap Eurimediterran.
Sambuicus nigra L. P caesp European
ASTERACEAL

A great number of species recorded in the town of Trieste belongs to Asleraceae, but only the wind pollinated
species belonging to Artemisia and Ambrosia are relevant tn inducing allergic diseases (Jager, 1991; fager &
D’Amato, 20601). Pollen grains frorm a small number of entomophilous plants belonging to Asteraceae, such as Sofi-
dago, Taraxacum and Hefianthus, may be incidentally released into the air, but are obviously of minor ailergenic
significance (Spieksma & Von Wahl, 1291). Xanthium and Chrysanthemurn (in the past including Levcanthemum
and Tanacetum) are listed among the taxa of allergological interest (Matthiesen et al., 1991) and were therefore in-
cluded in the present lisl. Other species recorded in the urban area release into the air a little amount of pollen
grains, too low for inducing allergic diseases. They were therefore not inserted in this list, the same as, for instance,
Aster squamatus, Centaurea calcitrapa and Inula viscosa listed in Crimi et al. (1985), Tussilago farfata mentioned by
Ciampolini & Cresti (1981), Beflis perennis and Maltricaria chamomilla reported in Leporatti et al. (2000}

Ambrosia artemisiifolia L. T scap Anthropochore (N-America)

Artemisia absinthium L. Ch suffr Eutimaditerran.

Arternisia alba Turra ssp. lobelii (A1) Cams Ch suffr Eurimediterran.

Arternisia annua |.. T scap Eurasiatic

Artemisia caerulescens L. ssp. caerulescens Ch suffr Eurimediterran.

Artemisia verfotorum Lamotte Hscap Eurasiatic

Artemisia vulgaris L. ssp. vufgaris H scap Circumboreal

Chrysanthemum segetum L. T scap Mediterr.-Atlantic

Helianthus annuus L. T scap Arnithropochore (N-America)

Helianthus wherosus L. G butb Anthropochore (N-America)
Leucanthemum ircutianum (Turcz.} DC. H scap Eurimediterran,

Leucanthemum platylepis Borbés H scap S-{Hyric o . ,
Solidago gigantea Aiton 1 scap Anthropochore (N-America) - - o
Solidago virgaurea |.. ssp. virgaurea 1 scap Circummboreal
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Tanacetum corymbosum (L.} 5¢h. Bip.

ssp. corymbosum H scap Furimediterran.

Tanacetum parthenium (L.} Sch. Bip. H scap Anthropochore (SE-Europe/SW-Asia)
Tanacetum vulgare \.. H scap Eurasiatic

Taraxacum laevigatum (Willd.) DC. H ros Palaectemperate

Taraxacum officinale aggr. H ros Circumboreal

Xanthium italicum Moretti T scap Eurimediterran.

PLANTAGINACEAE

Pollen from Plantaginaceae is of minor allergological interest (Jager & D'Amato, 2001} and may contribute to
poilenosis only under exceptional conditions (Watson & Constable, 1991).

Plantago argentea Chaix ssp. fiburnica Ravnik H ros Pontic
Plantage coronopus L. ssp. coronapus T scap Eurimediterran.
Plantago holosteum Scop. H ros Pentic
Plantago lanceolata 1. H ros Eurasiatic
Plantago major L. H ros furasiatic
Plantago media L. ssp. media H ros Eurasiatic
POACEAE

Pollen frora Poaceae is the major cause of pollenosis in the world (D'Amato, 2001). All species recorded in the
town were put on the list due to their known cross-reactivity (Weeke & Spieksma, 1991), the widespread fasting
pollen shedding and the high frequency of sensitisations to Poaceae recorded in the locally studied population.

Acgilops cylindrica Host Tscap Pontic

Aegilops geniculata Roth ssp. geniculata 1 scap Stenomediterran,
Agrostis capilfaris L. ssp. capifiaris H caesp Circumboreat
Agrostis stolonifera L. H rept Circumboreat
Aira elegantissima Schur T scap Curtimediterran,
Alopecurus myosuroides Huds. T scap Palacotemperate
Anisantha diandra (Roth} Tutin

ex Tzvelev ssp. diandra T scap Eurimediterran. '
Anisantha madritensis {L.) Nevski ssp. madritensis T scap Eurirnediterran.
Anisantha sterifis {L.) Nevski T scap Eurimediterran.
Anisantha tectorum (L.) Nevski T scap Palacotemnperate
Anthoxanthum odoratum L.,

ssp. odoratum H caesp Eurasiatic

Apera spica-venti (L.} P. Beauy, T scap Eurosiberian
Arrlienatherum efatius (L.) P. Beauv.

ex ). Pres! & C. Pres ssp. elatius H caesp Palaeotemperate
Arundo donax L. G rhiz Anthropochore {Asia)
Avena barbata Pott. ex Link ssp. barbata T scap Furimediterran.
Avena fatua L. ssp. fatua T scap Eurasiatic

Avena sativa L. T scap Anthropochore (E-Asia)
Avena sterilis L. ssp. sterilis T scap Eurimediterran.
Bothriochina ischaemum (L.) Keng H caesp Mediterr.-Pontic
Brachypodium rupestre (Host) Roem.

& Schult. ssp. rupestre H caesp European
Brachypodium sylvaticum (Huds.)

P. Beauv. ssp. sylvaticum H caesp Palaecotemperate
Briza media L. ssp. media H caesp Eurosiberian
Bromopsis condensata (Hack.) Holub

ssp. microtricha {Borbds) jogan & Bacic H caesp {fyric-S-Alpine
Bromopsis erecta {Huds.) Fourr. H caesp Palaeotemperate
Bromopsis inenmis (Leyss.) alub H caesp Eurastatic
Bromus corumnutatus Schvad, T scap European

274



ANNALES - Ser. hist. nat. - 13 - 2003 . 2

Loredana RIZZELONGO e al: THE ALLERGENIT FLORA OF TRIESTE (NE {TALY), 266-280

Bromus hordeaceus L.

Bramus japonicus Thunb. ssp. japonicus
Calamagrostis arundinacea (L) Roth

ssp. arundinacea

Calamagrostis epigejos {L.) Roth

SSP. epigefos

Catapodium marinam (L.} C.E. Hubhb.
Catapodium rigichun (L.} C.E. Hubb.

ex Dony ssp. rigidum

Cenctuus langispinus (Hack.) Fernald
Ceratachloa cathartica (Vahi) Herter
Chrysopogon grylius (1) Trin.

Cleistogenes serotina (1..) Keng

Cynodon dactylon (L) Pers,

Cynoswus cristatus L.

Cynosurus echinatus L,

Dactylis glomerata L. ssp. glomerata
Danthonia decumbens (L.} DC. ssp. decumbens
Dasypyrum viflosum (L.} P. Candargy
Deschampsia flexwosa (L.} Trin. ssp, flexuosa
{Digitaria ischaemurm {(Schreb. ex Schweigg.)
Schreb. ex Muhi,

Digitaria sanguinalis {L.) Scop. ssp. sanguinalis
fchinochloa crus-galli (L.) P. Beauv.

ssp. crus-gafli

Fleusine indica (L.} Gaextn, ssp. indlica
Fleusine tristachya (Lam.) Lam.

Eiytrigia atherica (Link} Kerguélen

ex Carreras Martinez

Elytrigia intermedia (Host) Nevski ssp. intermedia
Eiytrigia intermedia (Host} Nevski

ssp. barbufata {Schur) A, Love

Elytrigia repens {L.) Desv. ex Nevski
Eragrostis cilianensis (All.) Vignolo ex Janch.
Eragrostis minor Host

Eragrostis pectinacea (Michx.} Nees
Fragrostis pifosa (L.} £. Beauv.

Eragrostis virescens §. Prest

Festuca arundinacea Schreb. ssp. arundinacea
Festuca heterophylia Lam. ssp. heterophylfa
Festuca pratensis Huds. ssp. pratensis
festuca rubra 1. ssp. rubra

Festuca rupicela Heuf. ssp. cupicofa

Festuca valesiaca Schleich. ex Gaudin

ssp. valesiaca

Holcus fanatus 1.

Hordeum mutinum 1.

ssp. feporinum (Link) Arcang.

Hordeum murinwm L. ssp. mutinum
Koeleria fobata (M. Bieb.) Roem. & Schult.
Koeleria macrantha (Ledeb.} Schult

Koeleria pyramidata (Lam.) P. Beauv. ssp. pyramidata

Lagurus ovatus 1. ssp, ovatus
Loliven mudtiflorum Larm.
Lolium perenne t.

Melica ciliata |

Tscap
T scap

H caesp

H caesp
T scap

T scap
T scap
H caesp
H caesp
H caesp
G rhiz
t caesp
T scap
H caesp
H caesp
Tscap
H caesp

T scap
T scap

Tscap
Tscap
T scap

G rhiz
G rhiz

G rhiz
G rhiz
T scap
T scap
T scap
T scap
T scayr
H caesp
H caesp
H caesp
H caesp
H caesp

H caesp
H caesp

T scap
T scap
H caesp
H caesp
H caesp
T scap
Tseap
H caesp
H caesp

o
k3
(53]

Cosmopolitan
Palacotemperate

Eurasialic

Lurostberian
Mediterr,-Atlantic

Furimediterran.
Anthropochore (America)
Anthropochore (S-America)
Eurosiberian
Eurimediterran.
Cosmopaelitan

Furopean

Furimediterran.
Palaeotemperate
Ewropealt

Eurimediterran,
Cosmapotitan

Cosmopatitan
Cosmopotitan

Cosmopotitan
Cosmopolitan
Anthropochore (S-America)

Eurimediterran.
Eurosiberian

Eurosiberian

Circumboreal
Cosmopolitan
Cosmopolitan
Anthropochore (N-America)
Cosmopalitan
Anttwopochore (S-Americal
Palaeotemperate

Furopean

Eurasiatic

Circumboreal

SE-European

Furopean
Circumboreal

Eurimediterran.
Circumboreal
Medit.-Mont.
Circumboreal
Luropean
Eurimediterran.
Eurimecditerran.
Furagiatic
Furimediterran.
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Melica uniflora Retz. H caesp Palaeotemperate
Molinia caerulea {L.) Moench
ssp. arundinacea (Schrank) H.K.G. Paul H caesp European
Muhlenbergia vaginiflora {Torr. ex A.. Grav} jogan T caesp Anthropochore {N-America)
Panicum capillare L. T scap Anthropochore {N-America)
Ranicum dichatomiflorum Michx. T scap Anthropochore (N & C-America)
Panicum miliaceum L. ssp. miliaceuny T scap Anthropochore {Asia)
Parapholis incurva (L.} C.E. Hubb. T scap Medit.-Atlan.
Faspalum dilatatem Peir. H caesp Anthropochore (S-America)
Paspalum distichum L. G rhiz Anthropochore (Neotropical)
Phalaris arundinacea L. ssp. arundinacea He Circumboreal
Phalaris canariensis 1. T scap Anthropochore (W-Mediterran.)
Phalaris paradoxa L. T scap Stenomediterran.
Phileum bertolonii DC. H caesp Eurimediterran.
Phleum pratense L. H caesp European
Phragmites australis (Cav.) Trin. ex Steud. He Cosmapolitan
Piptatherum miliaceum (L) Coss. ssp. miliaceurn H caesp Stenomediterran.
Poa angustifolia L. H caesp Cosmopolitan
Poa annua L. ssp. annua T caesp Cosmopolitan
Poa bulbosa L. ssp. buibosa i caesp Palaeotemperate
Poa compressa L. H caesp Circumboreal
Poa nemoralis L. ssp. nemoralis H caesp Circumboreal
Poa pratensis L. H caesp Circumboreal
Poa trivialis L. ssp. sylvicola (Cuss.) H. Lindb. H caesp Furimediterran.
Poa trivialis L. ssp. trivialis H caesp Eurasiatic
Polypogon monspeliensis (L.} Desf. T scap Subtropical
Jolypogon viridis (Gouan) Breistr. H caesp Eurimediterran.
Puccinellia festuciformis (Host) Parl. ssp. festuciformis H caesp Stenomediterran.
Rostraria cristata (L.} Tzvelev T caesp Palaectemperate
Sesleria autumnalis (Scop.) FW. Schultz H caesp SE-European
Setaria italica {L.) P. Beauv. ssp. ftalica T scap Cosmopolitan
Setaria pumila (Poir.} Roem. & Schult. T scap Cosmopolitan
Setaria verticillata (L.} P. Beauv. T scap Costmopolitan
Setaria verticilliformis Dumort. T scap Cosmopolitan
Setaria viridis (L.} P. Beauv. T scap Casmopaclitan
Sorghum halepense (L.} Pers. ’ Grhiz Cosmopolitan
Sporoholus indicus (L.} R. Br. H caesp Anthropochore (N-America)
Sporobolus neglectus Nash T caesp Anthropochore {(N-America)
Stipa eriocaulis Borbas
ssp. austriaca (Beck) Martinovsky H caesp Furimediterran,
Triseturt flavescers (L.} P. Beauv,
ssp. flavescens H caesp Eurasiatic
Triticum aestivam L. T scap Anthropochore {SW-Asia)
Vulpia ciliata Dumort. T caesp Eurirediterran,
Vulpia myuros (L.} C.C. Gmel. ssp. myuros T caesp Cosmopolitan
DISCUSSION following discussion, it does not consider the cultivated
species.
Among the over 1000 wild and cultivated species The family composition of the allergenic wild flora

fourid in the urban area during the field work, in order to  (Tab. 1) shows that the core of the group is represented

draw up the allergenic flora of Trieste, were selected by Poaceae {50.4%j, which account for about a half of

those ones locally inducing allergic diseases. The selec-  the total number of taxa, followed by Asteraceae (8.8%)

... tion was carried out using the data resulting from the lo-  and Chenopodiaceae {7%). Amaranthaceae, Salicaceae,
- - cal aerebiological and epidemioiogical monitoring and  Plantaginaceae, Polygonaceae and others have a clearly

~-on the basis of the medical literature. About a quarter of  subordinate role.

R .tlm recorded species were regarded as altergenic. In the
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Tab. I: Family composition of the allergenic flora of
Trieste.
Tab. 1: Sestava trZaske alergene flore po druzinah.

skirts, is well outlined by the high percentage of phan-
eraphytes scapose {12.7%) and caespitose (6.7%), as
Pinus nigra ssp. nigra, Quercus pubescens, Caipinus
orientalis, Corylus avellana, Ostrya carpinitolia, Ulmus

Family % | Family %, minor, Broussonetia papyrifera, Acer carnpestre, Frax-
Poaceae 50.4 | Cruciferac 1.3 inus ornus, Sambucus nigra and others,
Asteraceae 8.8 | tuphorbiaceas 13 The r.:hg;fﬂiogzcat S;Jectrw'nnﬂ ab. .3). is highlighted by
Chenopodiaceas | 7.0 | Caprifoliaceae 5.9 the advgnfﬂm‘us element {?3.9 b anq \g;artnq;igriy by the
Arnaranibacene 1 3.9 [Moracone no N-Amertc‘dn neophytes (Tdt_:.‘tﬂ,”wlm_é\ C(illstivlu[?. more
N Tp— o Fiacens 55 than a third of the total percentage {34.8%) of the an-
_ : thropochores. Other macrothermic chorotypes (sensu
Plantaginaceae 2.6_| Belulaceae 04 Poldini & Martini, 1995) as Eurimediterranean (16.7%)
Polygonaceas 26 | Cannabaceae 0.4 are also well represented, the same as some mesother-
Aceraceas 2.2 |Cupressaceae 0.4 mic geoelements as Luropean (11.4%) or palaeotemper-
Fagaceae 2.2 [ Hippocastanaceae 0.4 ate {(9.29%).
Oleaceae 2.2 {luglandacese 0.4
Corylaceae 1.8 |Pinaceae 0.4 Tab. 3: Chorolagical spectrum of the allergenic flora of
Ulmaceae 1.8 jPlatanaceae 0.4 Trieste.
Urticaceae 1.8 |Taxaceae 0.4 Tab. 3: Kronolaski spekter trzaske alergene flore.
Tab. 2: Life form and growth form spectra of the aller- | Chorological group Yo
genic flora of Trieste. Adventitious 18.9
Tab. 2: Spekter Zivijenjskih in rastnih oblik tr7aske | Eurimediterranean 16.7
alergene flore. Cosmopalitan 11.8
Eurapean 1.4
Life form Growth form % Palaeotemperate 9.7
Therophytes 37.7 Circumboreal §.3
sCapose 34.6 Eurasian 8.3
caespitose 3.1 Eurosiberiar 3.1
Hemicryptophytes 34.2 Pontic 2.6
cagspitose 21.9 Stenomediterranean 2.2
scapose 8.3 Mediterr.-Atlantic 1.8
rosulate 3.1 SE-Eurppean 1.8
biennial 0.4 Mediterr -Pontic 1.3
reptant 0.4 Mediterr.-Montane 0.9
Phanerophytes 19,7 S-Hyric 0.9
sCapose 12.7 fHlyric-S-Alpine 0.4
caespitose 6.1 Neotropicat 0.4
nanophaneraphytic 0.4
tanas 0.4 Tab. 4: Origin of the anthropochuores of the allergenic
Geophytes 4.8 flora of Trieste. ‘
rhizomatous 44 Tab. 4: izvor antropohornih elementoy v trZaski aler-
bulbous 0.4 geni flori.
Chanaephytes 1.6 e
: suffrutescent 2.2 O“g"f K
succulent 0.4 America 53.5
Helophytes 0.9 Narth & Central Am. 34.8
South Am. 13.9
The life form spectrum of the allergenic wild species No‘rth & South Am. 4.7
(Tab. 2) is dominated by therophytes and hemicrypto. LA 18:6
phytes {together more than 70% of the total); the thero- | Europe 14.0.
phytes are dominated by the scapose (34.6%), and the | Mediterranean basin
hemicryptophytes by the caespitose (21.9%). The pres- | Neotropicat
ence of parks and gardens, especially on the town’s out-  junknown
277
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Regarding the origin of the allergophytic anthropo-
chores, Table 4 shows that the American species
{53.5%) distinctly prevail over the others, particularly
Asiatic (18.6%j) and Furopean neophyles (14%),

The resufts of this research have shown that 264 al-
lergenic taxa {species, subspecies and hybrids), belong-
ing to 26 allergenic families, are found in the urban flora
of Trieste. Of these, 35 are cultivated species and hy-
brids (e.g. Salix x sepulcralis or Aesculus x carnea) not
growing wild and not considered in the previous discus-
sion, while 229 are indigenous or adventitious taxa.
Most of these are hemerophytic species as defined by

Ahti & Hamet Ahti {(1971). There are also several species
belonging 1o the semi-natural vegetatian, for instance
Quercetalia pubescenti-petraeae, Festuco-Brometes or
Molinio-Arthenatheretea, growing in some natural parks
inside the town, as Vitla Giulia and Bosco Fameto, or on
the town'’s outskirts.
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POVZETEK

Med preucevanjem alergene flore v Trstu so aviorfi Clanka opravijali aerobioloski monitoring, klinicne analize in
terensko defo hkrati. Z uporabo podatkov iz medicinske in aercbictoske literature in tudi na osnovi podatkov, pri-
dobljenih z lokalnim aerobioloskirn in epidemicioskim monitoringom, s napravili izbor veé kot tiso¢ vrst, za-
belezenih v mestnem urbanem okolju, da bi identificirali vrste, ki povzrocajo alergijske bolezni, Ugotovijenc je bilo,
da v Trstu raste 264 alecgofitov, pripadajocim 26 alergenim druZinain.

Klju¢ne besede: aerobioloski monitoring, alergena flora, kiinicni podatki, pelodni koledar, Trst, Italija
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ABSTRACT

The effect of enhanced 1UV-B radiation on aquatic and terrestrial primary producers is reviewed, based on the
data from literature and those derived from experiments petformed under UV-B doses corresponding to 17% ozone
depletion. The changes of the following parameters, i.e. total contents of UV-B absorbing compounds and photo-
synthetic pigments, terminal electron transport system (ETS) activity and photochemical efficiency of photosystem I,
were compared in different species, in some species, UV-B induced synthesis of UV-B absorbing compounds, while
the others did not respond to enhanced UV-B or synthesised saturated amounts of these substances, with no respect
fo UV-B level. It was established that the production of UV-B absorbing compounds demanded additional energy in
Scenedesmus quadricauda, Selenastrum capricornutum and Ceratophyllum demersum, since it was correlated to
ETS activity. Generally, no effect on potential and actual photochemical efficiencies of photosystem If was observed.

Key words: UV-B radiation, primary producers, UV-B absorbing compounds, photochemical efficiency of PS i,
terminal electron transport activity

EFFETTI DELLA RADIAZIONE UV-B SU PRODUTTORI PRIMARI ACQUATICE E TERRESTRI
SINTES!

L'articolo presenta una revisione degli effetti di un’aumentata radiazione UV-B su produttori pricari acquatici e
terrestri, basata su dati di letteratura e su risuftati di esperimenti condotti con dosi di UV-8 corrispondenti ad un im-
poverimente n ozone pari al 17%, Le variazioni nei seguenti parametri sono state confrontate per diverse specie:
contenuto totale di composti e pigmenti folosintetici assorbenti raggi UV, attivita terminale di trasporto elettroni
(ETS) ed efiicienza fotochitnica del fotosistema i, in alcune specie fa radiazione UV-B ha indotto fa sittesi di com-
posti assorbenti UV-B, mentre altre specie non haano manifestato risposta all’aumentata radiazione UV-B o hanno
sintetizzato quantita sature di tali sostanize, a prescindete dal livello di LIV-8. In Scenedesmus quadricauda, Sele-
nastrurn capricornutum ¢ Ceratophythum demersum, fa produzione di composti assorbenti L/V-B ha richiesto tassi
piti elevati di energia, in quanto correfata afl’attivita ETS. Gii autori non hanno osservato effetti sufl‘efficienza foto-
chimica potenziale o effettiva delf fotosistema H.

Parole chiave: radiazione UV-B, produttori primari, composti assorbenti LIV-B, efficienza fotochimica di PS 11,
attivita terminale di trasporto elettroni.
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INTRODUCTION

The intensive UV research during recent vears is the
result of our concern regarding the thinning of ozone
layer in the stratosphere and consequently increasing
ultravielet (UV) radiation levels that may influence ter-
restrial as well as aquatic ecosystems {Rozema et al.,
1997; Hider et al., 1998; Trost & Gaberscik, 2001; Ga-
berscik et af., 2001; Gaberi¢ik ef af., 2002a, b; Germ et
al,, 2002a, b; Rozema et al., 2002} UV-B radiation
causes damage to nucleic acids by absorption of UV-B
photons by DNA and formation of cyclobutane dimmers
as well as by formation of free radicals. Membrane
damages occur as a conseguence of photoabserption,
peroxidation and changes in the membrane lipid com-
position. UV-B radiation affects photosynthesis by dam-
aging photosystem {i (Bjorn, 1999; Xiong, 2001}, disrup-
tion of thylakoide membrane, reduction in chiorophyll
content, disturbance of membrane permeability and
damaging RuBP carboxylase (ribulose-1.3-bisphospha-
te). It has been established that the activity of respiratory
electron transport systery {ETS} is enhanced by UV-B
{Ferreyra et al., 1997: Gabericik ef af,, 2002a). UV-B ra-
diation also affected the activity of phytochormones by
influencing the synthesis or by inactivation, Plant mor-
phogenetic responses to enhanced solar UV-B radiation
are decreases in height, leaf length, leaf area, increases
in leaf thickness, altered leaf angle, plant architecture,
canopy structure, aftered emergence, phenology, senes-
cence, and seed production (Newsharn et af., 1996; Ro-
zema ef af., 1997; Gaberscik et al., 2002bj). Enhanced
UV-B results in the disturbance of metility and orienta-
tion of phytoplankton (Cullen ef al., 1992) decrease cell
wall thickness, inhibited enzyme activity and metabo-
fism of nitrogen (Hader, 1996, Nielsen, 1996},

Protection against UV-B radiation is of primary im-
portance for photosynthetic organisms, which depend
on solar radiation as the primary source of energy, Ot-
ganisms have evolved different strategies and mecha-
nisms to cope with UV-B stress. The general response
found in the majority of primary producers is enhanced
production of UV-absorbing compounds, which provide
a protection screen filtering out harmful UV radiation
{Somymaruga, 2001; Xiong, 2001, Gabers¢ik et al,
2002b, Germ et af., 2002a). The concentration and type
of these compeunds generally depends on the group of
organisms and the level of UV-B radiation {Holm-
Hansen et al., 1993; Hannach & Sigleo, 1998; Somima-
ruga & Garcia-Pichel, 1999). Defence mechanisms of
nigher plants against UV-B damage also include scat-
tering and reflection of UV-B radiation by epidermal and
cuticular structures, photoreactivation enzymes, exci-
sion of DMNA damage and scavenging of radicals, while
polyamines may additonally ameliorate UV-B damage
to membranes {Stapleton, 1992; Mitchell & Karentz,
1993; Runeckles & Krupa, 1994). Phytoplankton pro-

tects itself by forming cenobia o relative laiger cell size
and shading vital cellular structure (Niclsen, 1996;
Xiong et al., 1999; Xiong 2001} The ret effect of UV-#
on organisms is the result of darmage and repair proc-
esses and depends on the type of the environment.

Aguatic. and terrestrial environments differ in many
parameters essential for plant survival. Terrestrial plants
have evolved structures like cuticle and stomata, which
an the one hand reduce the loss of water, while on the
other hand they limit uptake of caibon dioxide (CO)
from the air. The important role of epidermal and cu-
ficular structures and other leaf properties, such as waxy
tayer, leaf halrs and leaf bladders, is also scattering and
reflection of UV-B radiation, The main factors limiting
growth and development of aquatic plants are variable
hight intensity and stow diffusion of CO; {Frost-Christen-
sen & Sand-fensen, 1992; Clevering et al., 1996; Vad-
strup & Madsen, 1996). Plants in aguatic and terrestrial
environment are exposed to different radiation condi-
tions, including those in the UV range. The UV-B pene-
tration in water may vary from only few centimetres in
highly humic lakes to dozen of meters in clear oceanic
waters {(Smith & Baker, 1981} Optical properties of water
depend on water itself, dissolved organic matter (DOM),
the photosynthetic biota and particulate matter (Nlelsen,
1996; Williamson et al, 1996; Sommaruga & Psenner,
14997, Huovinen et al,, 2003}, Aquatic plants could be
therefore partly protected from direct UV-B radiation by
water filter. Phytoplankton populations are exposed to
high solar UV-B level, when they are close to the water
surlace and when the water transparency for UV-B is
high. Higher aquatic plants thriving in the littoral are ex-
posed to UV-B when water level decreases. Amphibious
plants deserve special attention in UV-B research, since
they thrive at the waterfland interface and therefore in
contrasting environments regarding availability of water,
gas and radiation (Madsen & Breinholt, 1995).

The publications on UV-B research experiments are
numerous (Rozema et al, 1997, 2002), but in rmany
cases the results are not comparable due to different
methodological approaches. The major problem was the
radiation conditions with unreatisiic UV-B doses and
low ratio of photosynthetic active radiation. The aim of
the present article is to compare selected responses of
different prirnary producers exposed to the level of UV-B
radiation doses based on expected future scenarios,

MATERIAL AND METHODS

The data on the following plant species were re-
viewed: Scenedesmus quadricauda {Turp.) Bréb., Sele-
nastrum capricornutum Prinz, Sphagnum magellanicum
Brid,, Ranuncufus trichophyllus  Chaix  [Batrachium
trichophylium {Chaixi van den Boschl, Myosotis scorpi-
oides L. (M. palustris (L) Hill], Ceratophylhum demersum
L., Myriophyllum spicatum L., Potarnogeton alpinus Bal-
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bis, Picea abies (L) Karst, Fagopyrum esculentum Mo-
ench fF. vulgare T, Nees, Polygonum fagopyrum L.J,
Pultmonaria officinalis L. {P. officinalis 1. subsp. macu-
losa (Hayne} Gamsl, Tropaeohsm majus L. anct Picea
abies (1.} Karst. Plants were treated under simitar condi-
tions in outdoor and indoor experiments.
Higher plants were exposed to enhanced level of UV-

B radiation in the semi-controlled conditions in field and
indoor experiments. Phytoplankton was treated with en-
hanced level of UV-B in indoor experiments, Plants from
the natural environment were fransplanted into natural
sediment in semi-controlled conditions in the Botanical

Garden of Ljubljana University (46°35'N, 14°55F), Slo-
venia. An UV-B supplement system was designed as de-
scribed by Bjorn & Teramura {1%93). Three different
treatments were applied: simulation of 17% ozone de-
pletion (UV-B{+)) using G-Panel UV-B 313 lamps, filtered
with cellulose diacetate fifters, which cut the UV-C range
{(wavelengths lower than 280 nm). The second treatment
reduced the ambient level of UV-B radiation (UV-8(-)) for
50% using Mylar foil, which blocks wavelengths below
about 320 nm (Gelrke et al, 1996). Finally, control
treatment was ambient radiation and (Q-Panel UV-B 313
lamps, filtered with Mylar foil, to correct for effects of the
UV-A radiation (control). The doses simulating 17%
ozone depletion were calculated and adjusted weekly
using the program published by Bjorn & Murphy (1985),
based on the generalized plant action spectrum (Cald-
well, 1968}, Ambient UV-B radiation was measured us-
ing the Luropean Light Dosimeter Network (ELDONET,
Real Time Computer, Mthrendorf, Germany) measuring
system, which also monitors LV-A radiation and PAR.

Cell suspensions of 5. guadricauda and S. capricor-

nutuin were cuttured in potyethylene (PE) open-top (200
mi, less than 4 cm suspension layer} vessels in Jaworski
medium at 2342°C. Light sources were GROLUX lamps,

which provided 200 pmol m™s” of PAR (12/12 hours,
ughu’dark) The UV-B doses varsed from 0.8 to 12.3 kJ
m*/day, using the lamps and filters mentioned above,

Photosynthetic pigments and UV-B absarbing substances

Carotenotds and chlorophyll a and b were deter-
mined according to Jeffrey & Humphrey (1975), The
procedure for the extraction of UV-B absorbing sub-
stances followed the methed described by Caldwell
{1968). UV-B absorbing substances were extracted with
an extraction medium {methanohdistilled watenHCt =
79:20:1) and centrifuged. The supernatants of the sam-
ples were scanned in the range from 280-320 am. The
extinction values were corrected for dry weight of the
sample.

Physiological parameters

The quantum efficiency of PS | {photosystem 1) was

measured using the fluorometer OS-500 {Opti- Scxenc‘e o
USA). The optimal quantum efficiency was calculated as
Fy/Fm. Plants were kept in cuvettes for dark adaptation. -
for 15 min before the measurements at ambient tem- =

perature. The effective quantum efficiency of PS | {yteld
- ¥} was measured under actual isght conditions, de-
scribed by the expression Y = {Fm’ - FfFin". The yield
was measured Lmr}er full fight conditions (from 1500 to
2000 pmol ™ s) at the prevailing ambient temperature
{Schreeiber et al., 1995).

Respiratory potential was estimated via measuring
the polential electron transport system (ETS) activity of
mitochondria as reported in detail by Packard (1971)
and modified by Kenner & Ahmed (1975). The matertal
was homogenized in ice-cold homogenizing buffer and
centrifuged in a refrigerated ultracentrifuge (500 g, 4
min, 0°C). The supernatant of the homogenate was
mixed with substrate solution, INT solution and incu-
bated for 40 min af room temperature. During incuba-
tior, the INT (instead of oxygen) was reduced to for-
mazan. The absorption of formazan was measured with
UVVIS Spectrometer System (Lambda 12, Perkin-Elmer,
USA) at 490 nm, The absorption was converted to the
amount of oxygen wtilized per dry mass per tirne.

Statistical analysis

All measurements were conducted on 4-10 paraltel
samples respectively. The significance of the differences
was indicated as follows: (+) stands for positive trend,
{(++) indicates significant positive effect, {x) indicates no
clear effect, and (1) negative effect. Differences were
tested by two-way Stuclent’s t-test.

DISCUSSION

According to data from many researches, UV-§ in-
duces the bleaching of phomqynthe{ic pigments (Strid et
al, 1990; Holm-Hansen et al., 1993; Bischof et af,
1998). Even though accessory pigments appear to be
rore sensitive than chiorophyils (Tevini, 1993), the de-
strictive effect on chlorophyll has been reported by lan-
sen et al. {1996), Olsson (1999) and Demmig-Adams &
Adams (1992). The fatter suggest that the decrease in
chlorophvlt a is refated to a kind of excess-light stress
avoidance mechanism, The effect of UV-B on the con-
tent of chlorophyli 2 seems to be species specific. Sev-
eral researchers (Tosserams & Rozema, 1996; Antonelti
et al., 1997; Garde & Cailliau, 1998} support the results
obtained in our [aboratory under the 17% depletion of
ozone layer (Tab. 1), which showed no eflect of UV-8
radiation on chiorophytl a content. In some cases, the
contents of chlorophvll a even increase under UV-8 ra-
diation (Liu et al, 1995). Beardall et al. (1997) and De
Lange et al. (2000} report a negligible effect on chloro-
phyll 2 in UV-B treated cells of A, flos-aquae and Sele-
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nastrum, respectively. Veen et al. {1997} find a stimula-
tion of chiorophyll a and & production in green alga S.
capricornutum, The same effect was also found in 5.
guadricauda and 5. ‘capricomittum in our aboratory
(Germ et af., 2002a}. The increase of chlorophyll a in £,
abies was observed in emergent needles in spring only,
when the protective mechanisms were not fully devel-
oped (Trost & Gaberscik, 2001). The fact that the pro-
duction of chlorophyll 2 was not depressed but slightly
stimulated could also be explained as a protective strat-
egy of cells. By “multiplication™ of target sites, an organ-
ism avoids disturbances in the activity. Karentz ef af.
{1991} alse point out the prolective role of chloroplasts
in the cell. Their position in the celf could provide the
protection of nucleus against strong radiation.

The increase of V-8 absorbing compounds with in-
creasing UV-B radiation dose (Shick et al., 1996} suggests
that UV-B induces synthesis of these substances for pro-
tection of the photosynthetic apparatus in primary pro-
ducers (Hunt & McNeil, 1999; Karsten et al,, 1999; Tu-
runen et al., 1999). Synthesis of UV-B ahsorbing com-
pounds was induced by UV-B radiation in S. quadricauda
and in 8. capricornutum (Fab. 1) as it had been observed
for many other algae (Karentz et al., 1994; Hader, 1996;
Xiong etal,, 1999; Sommmaruga, 2001; Xiong, 2001; Germ
af al.,, 2002a). Fnhanced UV-8 radiation also increased
the production of UV-B absorbing compounds in C.
demersumand F. esculentum (Gaberscik et al., 2002a, b),
In many cases, the production of UV-8 absorbing com-
pounds does not necessarily depend on UV-B dose (Rau
& Hofmann, 1996). No correlation with the UV-8 dose
and synthesis of UV-B absorbing compounds was found
in R. trichophyllus, M. scorpioides, P. alpinus, and M.
spicatum {Germ et al., 2002b). Some plants, such as those
from tropical and high altitude environments, contain
saturated amounts of flavonoids, and enhanced doses do
not exert an increased production {Teramura & Sullivan,
1994). It is hypothesized (Sullivan et al., 1996) that the re-
ceptors triggering the synthesis of UV-B absorbing com-
pounds are saturated in plants growing in an open envi-
ronment so that they provoke maximal synthesis at all ir-
radiances. tn P. abies, the protective mechanisms also
appeared to be dependent more on the developmental
state of leaf than induced by enhanced UV-B radiation. in
emergent needles only, where UV-B radiation could
penetrate into the mesophyll, biosynthesis of UV-B ab-
sorbing compounds was related o UV-B radiation dose
(Trost & Gaberd¢ik, 2001). it seemed that in the studied
plants the amount of UV-B absorbing compounds was
sufficient, since we detected no disturbances in plant
physiology (Tab. 2). None of the studied species exposed
to UV-B radiation corresponding te 17% ozone depletion
showed decrease of Fv/Fm ratio or Y that would reflect
disturbance in photosynthesis. it is also likely that the
damage caused by UV-B radiation is efficiently repaired
{Rozerna et al., 1997). On the contrary, many authors re-

port about the effects of UV-B radiation on photochemi-
cal efficiency of PS U (Schoefield et al., 1995; Hader et al.,
1996; Xiong etal., 1999; Xiong, 2001.)

Tab. 1: The influence of enhanced UV-B radiation con-
tent of chlorophyil a, carotenoids and UV-B absorbing
compounds (UV-B AC). Legend: + indicates positive
trend, ++ indicates significant positive effect, x indi-
cates no clear effect, - stands for negative effect (n = 4-
10, p< 0.05).

Tab, 1: Vpliv povecanega UV-B sevanja na vsebnost
klorofila a, karotenoidov in UV-B absotbirajocih snovi
{UV-B AC). Legenda: + oznacuje pozitivno teZnjo, ++
oznacufe znacilno pozitiven vpliv, x oznacuje nejasen
vpliv, - oznacuje negativen vpliv (n = 4-10, p< 0,05).

Species Chi alCarotenoidsiUV-B AC Source

S. guadricayda + ++ | Gemmoetal, 2002a

S. capricomuytumg 4+ H+ not published

S, magelanicurn | X X X not published

R. trichophyflus | x X X Gemm et al., 2002b

C. demersurm +/ ++/+ {not published / Ga-

herscik et al., 2G02al

M. spicatum X % X not published

£. alpinus X X X Gertn et al., 2002b

M. scorpioides X X X niot published

F. esculentum X + + Gaberzgik et af.,,
2002b

P. officinalis X X X Gaberscik et al.,
2001

7. majus % X + not published

P. abies W+, X G, % | Trost & Gabersdik,
2001

Tab. 2: The influence of enhanced UV-B radiation on
Fv/Fm ratio, yield and ETS activity. Legend: + indicates
positive trend, ++ indicates significant positive effect, x
indicates no clear effect, - stands for negative effect (n
= 4-106, p< 0.05).

Tab. 2: Vpliv povedanega UV-B sevanfa na razmerje
Fv/Fm, ucinkovitost in aktivnost FTS. Legenda: +
oznaduje pozitivno teZnjo, ++ oznacuje znalilno pozi-
tiven vpliv, x ozpaduje nejasen vpliv, - oznaluje nega-
tiven vpliv (n = 4.10, p< 0,05).

Species Fv/Fm|Yield| ETS Source

S. quadricauda ++ Germ et al., 2002a

S. capricorutum 1 not published

S. magelanicum | x X X not published

R. trichophylius X X X Germ et al., 2002b

C. demerstm x{ 1 X/ | ++ | not published / Gaberi€ik
ef al,, 2002a

M. spreatem ¥ X X not published

P, alpinus X X X Cerm et al., 2002

M. scorpioides X X X not published

. escafentum X X Gabericik et af., 2002b

P, officinalis X X Gaberésik et al,, 2001

T. majus X X not pulstished

P, abies X X |+ x1 Trodt & Gaberscik, 2001

The production of photosynthetic pigments and UV-
B absorbing compounds demanded an additional supply
of energy, which was provided by increased respiratory
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potential. The relation between the amount of UV-B ab-
sorbing compounds and ETS activity was significantly
positive as reported for S. quadricauda and €. demer-
sum (Tab. 2} (Gaberdik et afl., 2002a). Increased ETS
activity under enhanced UV-B radiation therefore aug-
mented the energetic cost involved in generating the
internal mechanisms of photoprotection (Ferreyra «t al.,
1997; Scott et al., 1999; Cabers&ik et al., 2002a).

SUMMARY

Enhanced UV-B radiation due to thinning of the
stratospheric ozone layer affects primary producers. The
research carried out on many species under similar ex-
perimental conditions, f.e. doses corresponding to 17%
azane depletion, showed species specific responses.
Data from literature are very controversial, The contents
of chlorophylt a were increased in algae S. quadricauda
and S. capricornutum and in submersed macrophyte C.
demersum. The increase of chlorophyll a in P abies was
observed in spring only, when the protective mecha-
nisms were not fully developed. Other species showed
no evident changes in chiorophyll content. The increase
of UV-B absorbing compounds with increasing UV-B
radiation dose is the most frequent reaction to UV-B ra-
diation reported in literature. It has been observed for
many algae, as well as for S, quadricauda and 5. capri-
cornutum. UV-B radiation also induced production of
UV-B abserbing compounds in higher plants C. demer-
sum and F. escufentum. In many cases, the production
of UV-B absorbing compounds does not necessarily de-
pend on UV-B dese. No correlation with the UV-B dose
was detected in aquatic plants R. frichopfytlus, M. scor-
pioides, P. alpinus, and M, spicatum. It was hypothe-
sized that the receptors triggering the synthesis of UV-8
absorbing compounds are saturated in plants growing in

an open environment, thus provoking maximal synthesis
at all irradiances. In £, abies, the production of UV-B ab-
sorbing compounds appeared o be dependent more on
the developmental state of leaf than induced by en-
hanced UV-B radtation. In emergent needles only, where
UV-B radiation could penetrate into the mesophyll, bio-
synthesis of UV-8 absorbing cormpounds was related to
UV-8 radiation. Many authors repont about the effect of
UV-B radiation on photochemical efficiency of PS 1l
None of the studied species exposed to UV-B radiation
corresponding to 17% ozone depletion showed decrease
of Fv/Fr ratio or ¥, which would reflect disturbance in
photosynthesis. The production of UV-B absorbing com-
pounds demanded an additional supply of energy, which
was provided by higher respiratory potential. The rela-
tion between the amount of UV-B absorbing compounds
and ETS activity was significantly positive, as reported for
S. quadricauda, S. capricornuturn and C. demersum. The
increased ETS activity under enhanced UV-8 radiation
therefore provided additional energy needed for the es-
tablishment of photopratection and photorepair mecha-
nisims.
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POVZETEK

Povefano UV-B sevanje, ki je posledica tanjSanja ozonske plasti, vpliva na primarne proizvajaice. Raziskave
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kaZejo, da so se razlicne vrste, izpostavijene cdmerkom, ki ustrezajo pribliZno 17% stanjSanju ozonske plasti, odz-
vale razli¢no. Rezultati o vplivu UV-B sevanja na primarne proizvajalce si pogosto nasprotujejo. Vsebnost klorofila a
je pad vplivorn UV-B sevanja navasla pri algah vrste Scepedesmus quadricauda in Selenastrum capricornutum ter pri
podvodni rastlini pavadai rogolist Ceratophyllum demersum. NarasCanje vsebnosti klorofifa a pri_navadni smreki
Picea abies smo opazili samo spomiadi, ko zaslitni mehanizini Se niso bifi popolnoma razviti. Druge vrste, ki smo
ji preucevali, niso kazale jasnega vpliva UV-B sevanja na vsebnost klorcfila a. Glede na podatke v literaturi je
narasanje UV-B zailitnih snovi najbolj pogost odziv primarnih proizvajalcev na povecano UV-B sevanje. UV-B
sevanje je vplivalo na izgradnjo UV-B zasCitnily snovi tudi pri vrstah S, quadricauda in S. capricornutum in visjib
rastlinah, kot sta navadni rogolist C. demersum in navadna ajda Fagopyrum esculentum. V mnagih primerih pa iz-
gradnja UV-8 zaicitnib snovi ni odvisna od odmerka V-8 sevanja. Korelacije med vsebnostjo UV-B zascitnih snavi
in odmerkom UV-8 sevanja ni hilo pri lasastolistni vodni zlatici Ranunculus trichophytius, alpskem dristaveu Pota-
mogeton alpinus in klasastem rmancu Myriophyltum spicatum, Predpostavijamo, da so recepiorji, ki vplivajo na iz-
gradnjo UV-B zas&itnih snovi, nasiCent pri rasthinah, ki rastejo na odprtih rastiscif in tako omogodajo maksimalno
izgracdnjo pri razliéni inteziteti vhsevanja. Pri navadni smreki P. abies je videti, da je bila izgradnja UV-B zascitnil
snovi bolj odvisna od razvejnega stanja iglic kot od povecanega UV-B sevanja. lzgradnja UV-E zaicitnil shovi je
bifa povezana z UV-B sevanjam samo pri nerazvitih iglicah, kjer je UV-B sevanje prodiralo do mezofila. Mnogi
avtorji so dokazali vpliv UV-B sevanja na fotokemicno ucinkovitost fotosistema I (FS 11} V nasi raziskavi nobena od
preucevani vist ni pokazala vpliva UV-B sevanja, ki ustreza 17% simulaciji tanjSanja ozonske plasti, na zmanjfanje
potenciaine fotokemicne ucinkovitosti (Fv/fm), ali dejanske fotokemicne uginkovitosti (angl. yield), ki kaZejo na
motnije v procesu fotosinteze, (zgradnja UV-B zad¢itih snovi zahteva dodatno zalogo energije, ki si jo organizmi
zagotovijo s povecanim dihalnim potencialom (aktivnost ETS), Razmerje med vsebnostjo UV-8 zascitnih snovi in
aktivnostjo ETS je bila znacilno pozitivna pri vistah S. quadricauda, S. capricornutum in navadnem rogofisiu C.
demersum. Fovecana aktivnost E15 pri organizimish, ki so bili izpostavljeni povecanemu UV-8 sevanju, je zagotovila
dodatno energijo za vzpostavitey fotozascite in fotopopravijainii mehanizmov.

Kljufne besede: UV-B sevanje, primarni proizvajalci, UV-B ahsorbirajote snovi, fotokemiéna ucinkovitost FS i, ak-
tivnost terminalnega elektronskega transporta
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ABSTRACT

The main objective of the present stucly was to establish whether there are connectfons betweert the motor per-
formance and cognitive abilities of pre-school girls. The sample of tested children included 138 girls, aged five, The
psychofogical part of the testing was implemented with the test RAZKOL. The girls were tested with 28 tests for
measuring motor abilities, The results show that there is a positive correlation hetween the motor performance and
cognitive abilities. The motor variables that show the highest correlations with cognitive variable are those having
the characteristics of movement coordination, speed of movement and explosive strength. The results confirm the
arguments that it is reasonable to treat the anthropological dimensions as components of an integral and organized
systemn.

Key words: motor performance, cognitive abilities, nexus, pre-school girls

NESSO TRA PRESTAZIONI MOTORIE ED ABILITA COGNITIVE DI BIMBE
IN ETA PRESCOLARF

SINTES!

Lo scopo principale del presente studio & stato quello di stabilire eveatuali nessi tra prestazioni motorie ed abilita
cognitive in bimbe i eta prescolare. i campione considerato ha compreso 138 bimbe di 5 anni di eta. La parte psi-
cologica della verifica & stata eseguita con il test RAZKOL. Al fine di valutare le abilita motorie, Je bimbe sono state
sottoposte a 28 test. | tisultati indicano che esistono correlazioni positive tra prestazioni motorie ed abilita cognitive.
Le variabili motorie che hanno evidenziato maggiori correfazioni con fe variabili cognitive sono quelfe con caratte-
ristiche di coordinazione del movimento, velocita del movimento e forza esp!osna I risultati confermano [ipotesi
che nel bambino bisogna considerare le differenti dimensioni antropologiche come parti integranti di un sistema
completo ed organizzato.

Parole chiave: capacita motorie, capacita cognitive, nesso, bimbe in eta prescolare

28%
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INTRODUCTION

The functioning of the whole human psychosomatic
system, as well as the individual dimensions of this sys-
tem, is to a great extent connected with the refation
between these diniensions.

The question has often been posed about the nature
of the relationship between human motor performance
and cognitive abilities. A more detailed analysis of this
relationship is of particular importance with regard to
children who are in the phase of dynamic development,
since its results enable a better explanation of complex
developmental processes. A better understanding of the
{aws of the motor development requires an exploration
into motor dimensions and their relationship with other
psychosomatic dimensions.

The main objective of the present study was to estab-
lish whether there are connections between the motor
performance and cognitive abililies of pre-school girls
and, in case itis established that they do exist, to analyse
them in greater detail. The guestions connected with
sanples of a similar age group have been treated by sev-
eral researchers {e.g. Leithwood, 1971; Thomas & Chis-
som, 1972; Eggent & Schuck, 1978; Dickes, 1978; Zim-
mer, 1981; Madi¢, 1986, Clymer & Silva, 1988; Strel &
Zagar, 1993; Krombholz, 1997; Planingec, 2001}, whe
have determined a positive correlation between motor
and cognitive abilities. However, compatisons of their
studies are almost impossible, as they use different sam-
ples of tested persons, battery of tests and data process-
ing and offer different interpretations of the obtained re-
suits.

Researches established there are two groups of fac-
tors that are important for the connections between
motor and cognitive abilities. When a motor task does
not contain problem situations, the connection can be
explained by the speed of the information flow in the
nervous system (e.g. Mejoviek, 1977; Mohan & Bhatia
1489; Reed & Jensen, 1991; Vernon & Mori, 1992). On
the other hand, when a motor task does present a prob-
tem, the connection can be explained by the cognitive
activities during the solving of a motor problem (Me-
jovsek, 1977, Planindec, 2007).

in our epinion, a relatively big problem with pre-
school children is posed by the implementation of test-
ing, which causes more complications at this age than
with older subjects. Pre-schoal children make a refa-
tively great number of mistakes in the implementation of
test tasks, which is parlicularly true of more demanding
motor tasks. it can be concluded that certain problerms
connected with the implementation of test tasks by pre-
- schoot children simply cannot be avoided, which has
- -also been established by other authors {PiSot, 1997;

. Rajtmajer, 2000).

, - Researchers have found that there are significant
- 'gender-related differences with regard to motor abilities

(Thomas & French, 1985; Rajimajer, 1993; Rajunajer &
Pisot, 1999). In spite of the conclusions that there are no
greater gender-related dilferences with regard to the re-
lations between cognitive and psychomotcer abilities
{Carretta & Ree, 1996, Planindec, 2001), it is necessary
to carry out the study separately according to gendler,
particitarly when the study involves young children. For
this reason, the sample of the study presented below in-
cludes only girls.

METHODS

Tests were performed within the framework of the
research project that has been in existence for several
years as cooperation between the Faculty of Education
and the Health Clinic of Maribor (Slovenia).

Participants

The sample comprised 138 girls, coming from north-
east Slovenia. The average age of girls was exactly five.
The selection of gitls for the sample was random,

Cognitive test

The psychological part of the testing was imple-
mented with the test RAZKOL {Praper, 1981) that has
been standardized on the Slovenian population of pre-
school children. Test tasks ate the following: drawing,
matching of objects and geometric shapes, repetition of
numbers, words and sentences, logical completion of
sentenices, the fulfilment of a sequence of commands,
analogy of opposites, the recognition of the doer, the
finding of differences, definition of usage, the under-
standing of numbers, and simple calculation. The exer-
cises are adapted to different age periods and they in-
crease according to the level of difficulty. During test-
ing, different instruments were used. The test gives a
global assessment of an individual’s cognitive abilities,
using verbal and non-verbal test tasks, while the results
of the tests depend on the relation between the mental
and chronological age of the individual.

Motor tests

28 tests were used fur measuring the childrer’s mo-
tor abilities {Rajunajer & Proje, 1990}, which have also
been standardized on the Slovenian population and are
appropriaie for use on the chosen sample of tested girls.
Motor tests belong 1o the following hypothetical dimmen-
sions: whole-body coordination (rolling the ball around
the hoop, walking on rungs backwards, walking through
hoops backwards, polygon backward, crawling under
the bench, crawling with a ball, running after crawling),
hand coordination (circulating the ball around the bady,
rolling the ball around the feet, leading the ball with two
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hands in a standm;, position, building a tower from big
foam rubber cubes, building with holow cubes, building
a tower from small wooden cubes), agility (stepping
sideways, running with changing directions, running in a
/:g[ag) explosive strength (standing fong jumyp, standing
triple jump, standing high jump), repetitive strength
{stepping on a bench, sideways jumps, sideways jurnps
with hand support), speed of simple movements {hand
tlapping - two fields, foot tapping, hand tapping - 4 fields),
balance {standing on a block ongitudinally, standing on
a block crosswise, standing on a vertical block). The girfs
carried out three repetitions of each motor test.

Procedure

The measurements of motor and cognitive abilities
were always carried out in specially prepared rooms.
The entire testing of one child did not exceed two hows.
The measurements were carried out by qualified ex-
perts.

Statistics

The data was processed on PC with SPSS statistical
program. Motor variables were treated in latent and
manifest space. Factor analysis was used for establishing
the latent space of motor dirnensions. The determination
of the number of important principal components was
based on the Kaiser-Guitran criterion (A > 1}, The sim-
pler definition of the structure of motor factors was
based on the rotation of factors with the obfimin
method. The refation between motor and cognitive vari-
ables was calculated using the method of multiple re-
gression analysis. The system of predictors was repre-
sented by two groups of the motor variables: the first
group contains the manifest varrables, aad the second
group the latent factors. The criterjion was in both cases
represented by the result of the cagnitive test.

RESULTS

The resuits show that there is a positive correlation
between the motor and cognitive variables. in the first
case (Tah. 1) there is a statistically significant correlation
{p = 0.00) between the whole system of manifest motor
variables and the cognitive variable. The ceefficient of
rultiple correlation is quite high (R = 0.58). Between
the motor and cognitive variables there is 33% of com-
mon variance (R* = 0.33). The individual motor vari-
ables which have a statistically significant correlation
witli the cognitive variable on the p < 0.05 level are the
following: building with hollow cubes (§ = 0.270), foot
tapping (f = 0.229), standing triple jump {§ = 0.217),
running with changing dlre({:ons i = 0.196), running
after crawling (P = 0.184), and walking on rungs barP
wards (B = 0,171

291

Tab 1: Summary of regression analysis for manifest mo-

tor variables and cognitive variable (¢ - standardized =

coefficient of partial regression; p - the level of statisti-
caf significance; R ~ cocfficient of muiliple correlation;
R’ - coefficient of determination).

Tab. 1: Pavzetek regresijske analize motori¢nib in kog-
nitivnih spremenljivk (i ~ standardiziran keeficient
delne regresife; p — raven statisticne pomembnosti; i —
koeficient veckratne korelacije; R - kocficieat deter-
minacije).

No. Mator variahle B p
1 |Building a ower fram big foam rubber cubes | .017].6324
2 {Standinz on a block jongitudinally .084}.3424
3 |Standing high jump .025}.7433
4 |Hand tapping - twa fields 039} .5790
5 (Rolling the ball around he feet -.0021.9709
& [Crawling with 2 balt -0341.6594
7 {Rupning with changing directions - 19610423
& 1Standing on a vertical block -0351.6524
9 IStandiog tripte jurop .2171.0189"
10 [Stepping on a bench 0718 4346
11 |Running after crawling -1841.0189*
12 |Buiding with hollow cubes ~.270}.0004*
13 |Sideways jumps -.0251.8036
14 |Walking on rungs backwards 17150288
15 |Stepping sideways 1218.2240
6 jleading the ball with two hands - 1011.1879
17 |Running in a zigzap -0541.4548
18 |Crawling under the beach 121924
19 |Standing on a block crosswise 061].5048
20 {Sideways jurps with hand support 049 6178
21 1Walking through hoops backwards .050].6331
22 iRailing the ball around the hoop -.003|.9027
23 |Building a tower from small wooden cubes  |-.102(.2163
24 ifoot tagping .229[.0055*
25 {Hand tapping - 4 fields dp.2nz2
26 (Circulating the ball around the body -.150].0797
27 IStanding fong jump 008|.9272
28 tPolygon backward 007(.9488

=.335, R =.578, p =.0000

*p< 05

With the method of factor analysis, 8 moter factors
were extracted. These factors are:r speed of simple
movemerits (Factor 1), balance (Factor 2, agility {(Factor
33, speed of complex movements (Factor 4), explosive
strength (Factor 5), eve-hand coordination (Factor 6),
whole-body coordination (Factor 7), hand coordination
{Factor 8). The obtained factors were used in the regres-
sion analysis. tn this case (Tab. 2), there is a statistically
significant correlation (p = 0.00) between the whole
system of motor factors and the cognitive variable. The
coefficient of multiple correlation is slightly lower (R =
0.40). There is 16% of common vartance (R = 0.16)
between the motor factors and the cognitive variable.
Among the motor variables, six factors have a statisti-
cally significant correlation with the cognitive variable




ANNALES - Ser. hist. nat. - 13- 2003 - 2

Jueij PLANINGEC & Raclo PISOT: MEXUS BETWEEN THE MOTOR PERFORMANCE AND CQGNITIVE ABUITIES OF PRE-SCHOOL GIRLS. 289-294

on the p < 0.05 level: speed of simple movements (§ =
(1.239), speed of complex movements { = 0.216), ex-
plosive strength (B = 0.207), eye-hand coordination (8 =
0.180), whole-body coordination (§ = 0.129), and hand
coordination {§ = 0.167).

Tab. 2: Summary of regression analysis for motor fac-
tors and cognitive variable (§ - standardized coefficient
of partial regression; p - the level of statistical signifi-
cance; R - coefficient of multiple correlation; R — co-
efficient of determination).

Tab. 2: Povzeick regresijske analize motoricnih fakior-
jev in kognitivne spremenljivke (f - standardiziran
koeficient delne regresije; p — raven stafistiche po-
membnosti; R - koeficient veckratne korelacije; R -
koeficient determinacije).

No. {Motor factor B p
1 iSpeed of simple movements 239 ) .601e*
2 iBalance 063 | .3523
3 jAgility 17 ] 0882
4 |Speed of complex movements ~216 | .0D18*
5 iExplosive strength 207 | 0053
6 {Eye-hand coordination - 180 § 0114~
7 |Whole-body coordination -129 § .0501*
8 {Hand cocrdination - 167 1 .0208"
RY =165, R = 407, p = 0001
*p=.05

DISCUSSION

The results of both regression analyses show that the
significant and highest correlation coefficients with the
cognitive variable have the motor variables, in which
the characteristics of movement coordination, the speed
of movement and explosive strength are generally pre-
dominant. On the basis of the obtained results we can
explain the connections between motor performance
and cognitive abilities with different causes.

The connection between the coordination of move-
ment and cognitive abilities has been established in pre-
schoot children by several researchers (fLeithwood,
1971, Clymer & Sitva, 1988; Pisot, 1999, 2000;
Planinec, 2001} An important part of the variance of
coordination abilities is explained by the cognitive fac-
tors of dynamic visual processing, visuo-spatial proc-
essing, working memory, and partly processing speed
{Titre & Raouf, 1998). Coordinational complex move-
ments (Variables; running with changing directions,
building with hollow cubes, walking on rungs back-
wards, running after crawling; Factors: eye-hand coordi-
nation, whole-body coordination, hand coordination)
require cognitive activity for the recognition and forma-

- tion of an effective motor program on the basis of which
. movesient tasks is implemented. And during the imple-

.. mentation of movement the motor program has to be

adapted 1o different {intrinsic and extrinsic) feedback
information. All this requires the integration of informa-
tion and the integration of functions that are necessary
for a successful processing of information, wiich in turn
constitutes the basis of cognitive activity. The imple-
mentation of infarmationally complex movement tasks
involves problem situations that have 1o be effectively
solved, and this requires cognilive activity,

in the case where the predominant characteristic of
motor variables is the speed of simple movements (Vari-
able: foot tapping; Factor: speed of simple movements,
speed of complex movemenis), the connection between
motor and cognitive variables can be explained mainly
by the general speed of the information flow in the
nervous system, which enables a quick and effective
communication among different areas of the central and
peripheral nervous system and is very Important for the
efficacy of motor and cognitive processes. Chur assumyp-
tions are somehow confirmed by the findings of Reed &
jensen (1991} and Vernon & Mori {1992}, who estab-
lished thar there is a positive correlation between the
measure of intelligence and the measure of nerve con-
duction velocity,

The connection between the variables of explosive
strength (Variable: standing triple jump; Factor: explo-
sive strength) and cognitive variables is somewhat sur-
prising, and it can be ascribed to various factors. To the
motor dimension of explosive strength belong the fol-
lowing tests: standing long jump, standing triple jump
and vertical jump, ie. tasks with predominant leg
movement. These are obviously tasks that require,
among other things, a complex structured motor action.
In general, the children of this age probably do not have
this kind of specific experience and such movements
present a kind of problem situation to them. it should be
noted that similar results were obtained by Madié
(1986), who established that the connection of this kind
is due to the ontogenetic development, Motor programs
for {eg are formed later than those for arm, which is why
carrying out metor tasks in which leg movement is pre-
dorinant requires high level of motor control. it seemns
that at the age of 5 the cognitive activities are probably
important for complex leg movements as well. In addi-
tion to this, factor of explosive strength has a strong cor-
relation with the factors of movement coordination and
the speed of movement, which are also connected with
cognitive abilities.

A comparison between the results of both regression
analyses shows that the coefficient of the multiple cor-
relation attains a higher value when the systern of pre-
dictors is represented by manifest motor variables. This
is perfectly logical, since the factor analysis accom-
plishes a reduction of data, which obviously has an im-
portant influence on the decrease of the level of corre-
latior. On the other hand, we have established that out
of 8 molor {actors there are 6 of those that have statisti-
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cally significant correlation coefficients with the cogni-
tive variable. This can be explained by the fact that the
motor factors present abilities with a wider range of ac-
tivities, in which a greater number of different factors
play an important role, including cognitive factors.

CONCLUSIONS
The results obtained on a sample of Slovenian pre-

school girls have confirmed the asstimptions about the
existence of a positive correlation between motor per-

NEALIS BEYWLEN THE MOTOR PERFORMANCE AND COGMITIVE ABILITIES OF PRE-SCHOOL GIRLS, 89994

formance and cognitive abilities. The fact is that in‘the

course of development, changes occur in individual

human abilities as well as in the refation between them.
in the future it will thus be necessary to establish how
the relation between motor performance and cognitive
ahilfities changes. This will reguire similar and‘yses with
the same tests on samples differing according to age,
and the same wili he necessary for a sample of boys.
The above results confirm the arguments that it is rea-
sonable to treat all the anthropological dimensions as
components of an integral and organized system.

POVEZANOST MED MOTORICNO UCINKOVITOSTJO IN KOGNITIVNIMI
SPOSOBNOSTMI PREDSOLSKIM DEKLIC

Jurif PLANINSEC
Pedagoika fakulteta, Univerza v Maribory, $i-2000 Maribor, Karaska 160

Rado PISOT
Pedagoska fakulteta, Univerza na Primorskem, S1-6000 Koper, Cankarjeva 5 in
Univerza na Primorskem, Znanstveno-raziskovalno sredige Koper, SE-600¢ Koper, Garibaldijeva |

POVZETEK
Glavni namen raziskave fe bif ugotoviti, ali obstaja povezanost med motoricnimi in kognitivnimi sposobnostmi

pri deklicah v prediolskem obdobju. Vzorec je obsegal 138 deklic,

starih natancno 5 fet. Psihotoski del ineritev je

bif apravijen s testom RAZKOL. Za aceno motori¢nih sposobnosti je bilo uporabljenih osemindvajset testov. Relacije
med motoricnimi in kognitivnimi sprementjivkami so bile izracunane z metodo multiple regresijske analize. Rezul-
tati kaZejo, da obstaja pozitivna povezanost med metoricnimi in kognitivaimi sposobnostmi. Motoricne spre-
menlfivke, ki kaZejo najvisje korelacije s kognitivno spremenijivko, imajo znacilnosti koordinacije gibanja, hitrosti
gibanja in eksplozivne modi. Rezultati potrjujejo predvidevanja, da je pri ottoku treba upostevati razlicne antro-
poloike dimenzije kat sestavne dele celovitega in organiziranega sistema.

Klju¢ne besede: motoricne sposobnosti, kognitiviie sposobnosti, povezanost, prediolske deklice
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DELO NASIH ZAVODOV IN DRUSTEV
ATTIVITA DEI NOSTRI ISTITUTI E DELLE
NOSTRE SOCIFTA
ACTIVITIES BY OUR INSTITUTIONS
AND ASSOCIATIONS

FIRST STEPS IN £STABLISHING THE SLOVENIAN
NATIONAL BIOPLATFORM

On January 15" and 16" 2003, an international ex-
change of project proposals was taking place in the Biol-
ogy Centre, Ljubljana within the framework of the re-
gional initiative catled TriCo, which is to aid the collabo-
ration in research and deveiopment within the Alps-
Adria Region, The exchange — the 7" so far and carrymg
the title “Sustainable spatial planning and vulnerable
ecosysterns” — was much more comprehensive than the
previous meetings, for paratlel to the project presenta-
tion, a scientific conference within the framework of the
5" basic programme of the EU "Bioplatform® project was
takmg place. At the scientific conference, research
groups from further 14 European countries were taking
part, in addition to the researchers and experts from the
six countries of the Alps-Adria region. More than 180 re-
searchers from 20 countries also participated, simultane-
ously with the exchange of project proposals on the
subject of "Sustainable spatial planning and vulnerable
ecosystems", in the preparations of scientific background
in the establishment of Stovenian national platform for
the research in the sphere of biodiversity, which eventu-
ally became a member of the EU network. The Luropean
network of national bioplatforms is functioning within
the forum called EPBRS ("European Platform for Biediver-
sity Research Strategy*), which serves as a bridge be-
tween the furopean policy making and direclives in the
sphere of sustainable development as well as between
the research sphere and impacts of the sustainable eco-
nomic development on biodiversity in Europe. Integra-
tion of experts from the EU countries in this sphere ac-
tively aids the candidate countries also in the surmount-
ing of difficulties in the tmplementation of Eurcpean di-
rectives and in the preparation of regionally specific
contents in the sustainable development and its impact
on the environment,

Within the framework of the above mentioned inter-
national exchange, the founding meeting of the Slove-
nian national platform for the research in the sphere of
biodiversity also took part, ie. of the forum for the
stipulation and direction of development strategy and
identification of priority research in the sphere of biodi-
versity in Slovenia, at which we, the participants,
founded the Slovenian National Bioplatform {SNB),
which is to bring together various experts from the
spheres of biclogy, spatial planning, sustainable devel-
opment, biodiversity and representative of the ministries

contributing towards the national policy making in- the R

field of development and research.

The planners of the furopean Platfonn for B:odwm-
sity Research Strategy (EPBRS) have come out with 4 -
concrete objectives, towards which national bioplat-
forms are to contribute as well:

1. Monttoring of the development of the huropean
bioptatform through inclusion of plaiforms from all 32
countries {within the RTD progratrune), and integration
of national platforms with other Ewropean and interna-
tional organisations with the intention o promote the
common European area of biodiversity research;

2. Organisation of 5 EPBRS meelings;

3. Organisation of electronic conferences before the
meetings, at which a wide range of users would discuss
the selected topics, and

4. Reports on findings, discoveries and other EPBRS
results.

The main objectives of the Slovenian National Bio-
platform are activities dealing with the preparation of
the national strategy (or biodiversity research, prepara.
tion of interdisciplinary research programmes and defi-
nition of priority tasks, integration with other national
bioplatforms and the European platform, identification
of the good and the bad aspects of development, inclu-
sion of Slovenian rescarch into international pro-
grammes, and a series of other activities associated with
it. The fact is that Slovenia is faced, similar as other
Central and Eastern European countries, with some ma-
jor problems, such as shortage of taxonomy specialists,
lack of strategy of this kind, modest financial support to
the classical research in the sphere of hiodiversity, fack
of communication between scientific institutions and
professional non-governraent organisations dealing with
sirnifar subjects, and concordance between competent
ministries regarding the developmental-spatial and sec-
torial activities, which have a potential impact on biodi-
versity as well as on the outer appearance of cultural
and natural landscape in Slovenia. In Europe, Slovenia
is known as its "hot spot" with extremely high biodiver-
sity, due to which it is highly important that the greatest
possible attention is dedicates to this complexity.

Last but not least, the strategy of economic growth in
Slovenia and its tourist development is based on the
conservation of natural wealth and biodivessity, which is
due to the country’s position at the junction of very di-
vetse climatic-geolagical belts i fact unique in Curope.
Exceptionally important for the survival and further de-
velopment of SNB is also the suppont given by the Min-
istry of Environment, Spatial Planning and Energy and
the goodwill of Minister Janez Kopa&, who in his ad-
dress given during the opening of the international ex-
change in the Biology Centre in Ljubljana on the subject
of sustainable spatial managernent and vulnerable eco-
systems gave his full support to the SNB and its suc-
cessful functioning,
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At the founding meeting in Ljubljana, its participants
agreed that within the framework of the founding activi-
ties of the Slovenian National Bioplatform they would
initially name a number of experts from various scien-
tific-research institutions, prepare a list of professional
institutions and non-governmental organisations con-
nected with the biodiversity research in Slovenia and a
list of experls at the competent ministries. These lists
will be applicable during the setting up of the so-called
"Slovenian Biodiversity Network®. In the following phase
we intend to prepare a catalogue of the current research
and applicative projects in the field of biodiversity and
systematic monitoring of interventions into our natural
environment. With the support given by the Ministry of
School Education, Science and Sports, the Slovenian
National Bioplatform has been enabled, as early as
during its establishment, to appear on the World-Wide
Welbs. Within the framework of the ministerial websites
www.itd.si carmarked for information on research pro-
grammes, call for tenders in the national research pro-
gramme and target research programmes, we have given
information support to the SNB with all the necessary
links to the suitable international websites. The SNB
website works within the information framework cover-
ing the research activities by the EU and the Republic of
Slovenia in the field of sustainable development and
global changes in the £EU's 6™ general programme.

The participants of the SNB's founding meeting in
Liubljana in fanuary 2003 believed that the establish-
ment of SNB is an exceptional opportunity for further
integration and cornmunication of the Slovenian profes-
siopal public, which is any possible way associated with
biodiversity, but at the same time represents a forum for
reconcitiation of the priority research projects,

Ales Gnamus
Lovrenc Lipej

REPORT ON ACTIVITIES FOR LONG-TERM CONSER-
VATION OF THE POSIDONIA OCEANICA MEADOW
IN SLOVENIA

S,
; .

B

Posidonia oceanica (L) Delile is, together with Cy-
modocea nodosa {11.) Ascherson, the most common
seagrass in the Mediterranean. It is widespread in the
entire basin, except in the area close to the Strait of Gi-
braltar, Northern Adriatic, coastal waters of {srael,
Bosporus, Sea of Marmara, and the Black Sea. Accord-

[3%]

ing to Benacchto {1938}, it used to be quite common
also on the silty bottom of the Gulf of Trieste in the
Northern Adriatic, Further investigations showed, how-
ever, a drastic change in its distribution in this north-
ernmost part of the Adriatic. It is very likely that at pres-
ent there is only one very restricted meadow of £ oce-
anica in the Gulf of Treste. The area is in Slovene
coastal waters between the towns of Koper and lzola. A
preliminary and approximate mapping of the area car-
ried out in 1993 showed that the meadow is approxi-
mately 1 km long, starting close to the coastline {water
depth from 0.2 to 0.5 m) and extending 50 m from the
shore {water depth app. 4 m). The meadow consists of
several P. oceanica islands of different sizes and shapes
and does not fit into nornatl meadow types.

The meadow has been included in the local physical
plans as a future protected area. At the same time the
Slovene government decreed P. oceanica a rare and en-
dangered species; the decreee was adopted by the na-
tional parliament in 2002. Furthermore, P. oceanica is
listed in Annex Il of the Protocol conceming Specially
Protected Areas and Biological Diversity in the Mediter-
ranean as endangered species, while the £U Habitat Di-
rective 92/43/EEC of 21% of May 1992 defines its mead-
ows as priority habitat type. The protection of P. oce-
anica and its meadows is thus one of the top priorities in
the sphere of nature conservation. However, in arder to
suitably define the potential threats and apply efficient
conservation measures for this unigue meadow, further
research and monitoring were necessary.

The importance of further research and monitoring is
even greater due to the planned changes concerning the
main coastal road that at present runs virtually along the
coastiine. The new road, which is bound to be built in
the forthcoming years, will be shifted into a tunnel and
will, as a consequence, "free” the coastline and make it
available for other activities, mainly recreation and
tourisrn. Due to it, increased pressure for beach en-
largement, piers, maritime traffic and other recreational
and tourist facilities is expected, Without suitable legis-
fation, accurate maps of the sea floor and its habitat
types, a well-defined monitoring and awareness cam-
paign, the expected pressure for the development of rec-
reational facilities could jeopardise the conservation of
the rmeadow. _

Within the framewark of the SAP BIO project {Strate-
gic Action Plan for the Conservation of Marine and
Coastal Biodiversity in the Medilerranean Region), car-
ried out by the Regional Activity Centre for Specially
Protected Areas in Tunis, National Reports were pre-
pared in order to define the state of art in the field of
biodiversity conservation and to foresee the due {uture
activities. In the Slovene National Repost, 14 priority
actions were listed, including activities concerning legat
protection, research and monitoring programme for £.
oceanica. As a follow-up of the National Report, a Na-

fes)



http://www.rtd.si

ANNALES - Ser. hist. nat, - 13 - 2003 . 2

DLLO NASIH ZAVODOY $N DRUSTEVATTRATA DI NOSTRUISTITU T E LLLE NOSTRE SOCIEIAACTIVITIES 8Y OUR STEUTIONS AND ASSOCIATIONS. 297909

tional Action Plan for the conservation of the P. oce-
anica meadow was drafted. Its main objectives are in
tine with the RAC/SPA Action Flan for the conservation
of marine vegetation in the Mediterranean Sea, adopted
by the contracting parties to the Barcelona Convention
in 1999 and with the provisions of the EU Habitat direc-
tive. The main targets of the action plan could be
summed as follows:

- legal protection of P. oceanica and establishment
of & protected area that would enclose the dealt with
meadow;

- better knowledge of the extension of the area cov-
ered by P. oceanica based on accurate cartography of
the meadow;

- better knowledge of the main ecological parame-
ters in the area covered by the meadow;

- public awareness raising.

- Memorandum of Understanding

The possibility to carry out most of the activities,
foreseen in the action plan, came with the signing of the
Memorandum of Understanding {referred hereafter as
Mol by the Institite of the Republic of Slovenia for
Nature Conservation, the International Cooperation for
Environment and Development of the Principality of
Meonaco, and the Regional Activity Centre for Specially
Protected Areas (RAC/SPA) of the Barcelona Conven-
tion. According to MoU, the Institute of the Republic of
Slovenia for Nature Conservation should carry out,
throuph its Regional Office Piran, various activities
aimed at providing for efficient, long-term conservation
of the P. oceanica meadow, by which it would fulfil
some of the actions foreseen in the Action Plan for the
Conservation of Marine Vegetation in the Mediterranean
Sea. To undertake this activities, financial support is to
be granted by the International Cooperation for Envi-
ronment and Development of the Principality of Mon-
aco and RAC/SPA.

implementation of the activities

The activities foreseen in the action plan and fi-
nanced according to Mol were carried out in 2003
The Regional Office in Piran coordinated afl the activi-
ties aned at the same time attempted to "use® them as a
tool to increase public awareness cencerning nature
conservation. A short description of the activities is
given hereafter.

Aerial photography

Mapping of seagrass meadows has become and in-
dispensable tool not only for developing and managing
the coastal area but also for a proper research and
monitoring of the meadows’ structure and dynamics in

view of their management and protection. Aeriai"phd
tography and further image processing appears to he
technique particularly suitable in shallow waters, as it is
the case of the investigated F. oceanica meadow.vTh'é;'
aerial photographs were taken and processed inthe.
winter of 2002/2002 in order 10 ensure greater transpar-
ency of the water and at the same time to take advan-
tage of the “absence" of Cymodocea nodosa meacows,
The results of aerial photography were checked fater on
by SCUBA diving. On the basis of aerial photos and
fteld data, a map of the meadow was made. The task
was carried out in collabaration with the Group for
Coastal Ecosystems at the University of Corte (Corsical),
The mapping of the meadow, together with other activi-
ties stuch as marking the lower limit, will allow us to
prepare a lang-term monitaring programme for the
meadow and other habitat types present in the area.

Study of the main ecological parameters in the meadow

In order to tmprove our knowledge on the eaviron-
mental conditions that influence the development of the
meadow, a programrme for the study of the main eco-
logical parameters was prepared in collaboration with
the National Institute of Biology - Marine Biology Sta-
tion in Piran. The investigation, which was carried out
twice - in the winter and summer of 2003 - included
investigation of the following parameters:

- tight conditions on the sea floor;

- sedimentation rate;

- micraphytobenthos species;

~ microphytobenthoes primary production;

- meiofauna species;

- nutrients it interstitial water;

- sediment metabolism expressed through respiration.

Sampling in the seagrass meadow of Posidonia oce-
anica. (Photo: /. Forte)
Vzorcevanje na travniku pozidonije. (Foto: J. Forte}
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Marking the lower limit of the meadow

In erder t© be able to monitor the development of
the meadow, 6 marks were placed at its lower fimit,
while 4 of them were used to mark the outer border of a
single patch. In accordance with the methedology used
i GIS Posidonie, photographs of the situation were
taken in order to enable a follow.up of the evolution of
the meadow and the eventual changes in its fower lim-
15,

Installing signposts

Owing to the fact that the meadow is located in urban
area with somewhat intense recreational use, especially
in sumer, the signposts constitute an important tool in
spreading the awareness of the imporance of the
meadow and its conservation. Taking inte account the
specificity of the area, two signposts, explaining the main
characteristics as well as importance of P, cceanica and
the conservation measures adopted, were {oreseen.

Public awareness raising

As mentioned above, all the activities were used as a
ool 10 raise public awareness concerning the impor-
rance of the meadow and the need for its conservation.
However, a special event was organised in order {0 in-
form the public on the activities carried out within the
framework of the project. This event included a press
conference, a field trip, leclures by Gerard Pergent and
Christine Pergent-Martini from the University of Corte,
and exhibition dedicated to P. oceanica meadows, their
importance and role.

Future activities

Two main sets of activities are loreseen and needed
in the near future. The first concerns the meadow’s legal
protection. The activities include above all establish-
ment of a protected area and definition of its manage-
ment. The implementation of this activities depends
primarily on the Ministry of Environment, Physical Plan-
ning and Energy and 1o a lesser extent on the Institute of
the Republic of Slovenia for Nature Conservation. These
activities are a must, as the area is also a proposed Na-
lura 2000 site.

The second set of activities concerns the monitoring
of the atea — development of the meadow and other
habitat types, checking out the species list, ecologicai
parameters, etc. The monitoring is to be performed in
concordance with the methodology used by GIS Posi-
donie. This would aliow a suitable comparison with the
results chitained in other parts of the Mediterranean.

At the end of this short report on the activities carried
out with the aim to provide for efficient, long-tern con-

servation: of the anly P oceanica meadow in the Slo-
vene sea and in the entite Gulf of Trieste, | would like to
express my cordial thanks to the fntemnational Coopera-
tion for Envirenment and Development of the Principal-
ity of Monaco, the Regional Activity Centre for Specially
Protected Areas [RAC/SPA) of the Barcelona Conven-
tion, and to the MAP Coordination Unit in Athens for
their financial and techrical support.

Pasidonia oceanica {(Photo / Foto: T. Makevec)

Robert Tusk

QUANTO VALE LA COSTA D MUGGIA?
LA PAROLA AGL] ESPERTI

#1 25 Gennaio 2003 si & teruto a Muggia un inconiro
pubblico dal provocatorio titolo "Quanto vale la costa di
Muggial La parola agh esperti”. L'iniziativa ha visto {a
partecipazione di numerosi esperti, § quali hanno messo
in luce le caratteristiche peculiari del litorale mugge-
sano sotto diversi punti di vista. La folia schiera di asso-
ciazioni promatrici, tra queste I"Associazione Mi-
cologica Bresadola, H CAl, il Circolo istria, fa Fameia
Muiesana, italia MNostra, Lega Ambiente, la Societa di
Studi Nettuno, H Comitato SOS Muggia e il WWF,
hanno infatt sentito la necessita di conoscere e far
conoscere i) litorale muggesano in vista dei progetti di
interramenta e di creazione di nuove strutture portuali
turistiche previsti net PRG del Comune di Muggia.

| primi due inierventi hanno definito Varea dal punto
di vista storico-archeologico, In particolare, il dof.
Franco Stener della Fameia Muiesana ha iliustrato i
confini geografici e storici del territorio muggesano ed
ha delireato i limiti dello sviluppo turistico ed eco-
nomico del territorio costiero in un intervento dal titolo
“Limiti e prospettive della penisola muggesana®,

Ha fatto quindi seguito Fintervento detla dott.ssa Rita
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Awriemima, archeologa e ricercatrice presso i Diparti-
mento di Scienze dell’Antichita dell’Universita di T
este. 1l suo contribute, dal titolo “Evidenze archeo-
iogiche sommerse lungo la costa muggesana®, ha posto
attenzione sui nurnerosi resti romani sparsi fungo la
riviera muggesana od ha inoltre posto Fattenzione sulla
vainerabilita delle antiche strutture sommerse sia per
cffetto distruttivo del mote ondoso sia per Vattivita an-
tropica. La dott.ssa Aurierama ha auspicato una nuova
prospettiva di ricerca, per restituire al paesaggio costiero
Vintegrita e la comune identita; prospettive queste che
animano it progetto di ricerca sui sili costieri deil’Alto
Adriatico, presemtato dal  Diparimente di Scienze
dell'Antichita in collaborazione con il Musea del Mare
di Pirano neli’ambite del progetto comunitario INTER-
REG HHA ftalia-Slovenia.

I dott. Stefano Furlani, geomorfologo costiero presse
la Societa di Stueli Nettuno, in “Aspetti geclogici e geo-
morfologici della Valle di S. Bartolomeo, tra Punta
Grossa e Punta Sottite!, ha focalizzato Fattenzione sulie
carafteristiche geologiche e geomorfologiche delle coste
della Valle di S, Bartolomeo, delle {alesie e detla piat-
taforma costiera che si sviluppa tra Punta Sottile e Punta
Grossa, Il dott. Furtani suggerisce peraltro che “a parti-
colare valenza di tale struttura come “geosite” costiero

unica nell’Adriatica potrebbe fornite un valido input

alla fruizione eco-turistica sia locale che internazionale
. quindi l'utifizzo della piattaforma come polo di at-
trazione per attivita sostenibili potrebbe essere la
sofuzione per fplegare integralmente tutte le ric-
chezze, archeologiche ¢ ambientali, che hanno come
substrato ghi affioramenti sommersi*

f dott. Michele Codogno, ecologo vegetale e ricer-
catore presso il Dipartimento di biologia dell’Universita
i Trieste, ha messo in luce le caratteristiche vegetazi-
onali defla zona di Punta Olmi, in un intervento dal ti-
tolo “La vegetazione forestale tra Punta Ronco e Puta
Sottile®, La conclusione, a cui giunge ii dott. Codogno, &
la possibifita di sviluppare un atteggiamento attivo di
conservazione in modo da preservare il teritorio dal
degrado, magari puntando verso coltivaziont specializ-
zate di elevata qualita e proponendo un’azione mirata
al governo naturalistico del bosco e alla cura della
prateria per mantenere un elevato grado di biodiversita.

Nell'intervento successivo, 'l fondali tra conservazi-
one e svituppo sostenibile”, il dott. Roberto Odarico, bio-
logo presso la Riserva marina di Miramare, ha posto
Faccento sullo sviluppe sostenibile dell’area, eviden-
ziando che in ambito marino-costiero Finsieme delle
naturalita presenti nell’area potrebbero costituire un ef-
ficace richiamo turistice e, opportunamente trattate in
termini ecologici, potrebbero accentuare I'efficacia de-
gli interventi di recupero e focalizzare le anerose ope-
razioni di monitoraggio non fini a se stesse, ma solo
dove sussista una reale conflittualita tra attivita umane e
modifica dell'ambiente.

01

Prateria di. Cvimodocea nodasa presso Punta Soitile,
Muggia. (Photo: R. Pertoldi)

Morski travnik kolenéaste cimodaceje pti Tenkem rticu
(Punta Sattile) blizu Milj (Muggia). (Foto: R. Pertoldi)

il prof. Giuliano Orel, professore associato presso i
Dipartimento  di biologia  dell’Universita di Trieste,
nelf‘esposizione deile caratteristiche det fondali fungo la
costa da Muggia a San Bartolomeco, ha evidenziato
Fenorme importanza che quest’area svolge nella capta-
zione del novellame di diverse specie di moluschi da
avviare a coltura a fondale o in sospensione. | caratteri
di originalita ed altre condizion! favorevoli di tutto il 1i-
torale tra Muggia e Punta Sottile, ma anche da questa a
S. Bartolarmeo, sono stati "recepiti nel progetto della Ris-
erva Marina a cavallo del confine®, anche questo in-
serito nell’ambito del progetto INTERREG 1IIA,

La soluzione di continuita paesaggistica, geclogica e
naturalistica che investe tutto il litorale & stata ribadita
anche dal prof. Lovrenc tipej, biologo marino del Ma-
rine Biology Station, National Institute of Biology di Pi-
rano. It prof. Lipej ha illustrato gli organismi marini che
popolano la Kiserva Naturale dii Strugnano, it Monu-
mento Naturale di Punta Madonna ed it Monumento
Naturale di Punia Grossa ed ha posto Valtenzione su
gueste zone proteite come “elficiente strumento per la
protezione della biodiversita marina”,

L'ultimo intervento ha analizzato i vantaggi che |
bagni in mare apportano all‘organismo, grazie afl’es-
perienza della naturopata Mariella Colarich del Comi-
tato SOS Muggia. Mellintervento Il mare e il nostro
benessere® la Colarich ha analizzato in particolare gh
elementi che interagiscona sul corpe e sull’organismo: il
mare, ‘aria, il sole, aria il nuoto ed il massaggio.

La fascia costiera muggesana ha quindi evidenziato .
una sostanziale continuita paesaggistica, grazie alla pre:.
senza di una serie di elementi comuni di tipo geomor-
fologico, che comprendono i vasti- affioramenti rocciosi
subacquel della piattaforma costiera. inlertidale ¢
tiale, biologico, grazie all’elevata biodiversit:

sub-
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‘alogico, per {a presenza di interessantt struiture costiere
somane. Sara quindi necessario, in un futuro prossimo,
“cercare delle soluzioni di sviluppo defl’area che preve-
“dano Vintegrazione e la valorizzazione di tutti questi
elementi nel quadro economico dell’area.

Stefano Furlani

LA FONDAZIONE CETACEA ONLUS

FONDAZIONE

La Fondazione Cetacea ONLUS e un’organizzazione
senza scopo di lucro, ufficialmente riconosciuta dalla
Regione Emilia-Romagna con Decreto n. 233 del
2/vii97, ed individuata guale Centro di Educazione
Ambientale con Determinazione della D.C. Ambiente
della medesima regione n. 9582 del 28/1X/98. Essa op-
era per lo studio e la conservazione dei cetacei e degli
altri vertebrati marini, e pilt in generale, per la tutela del
mare e delle sue risorse. Sin dal 1988 e attivamente im-
pegnata nei settori della ricerca, della conservazione e
dell’educazione ambientale avvalendosi del contributo
di biologi, veterinari, naturalisti e volontari. Essa gestisce
inoltre le atvita didattiche e di ricerca del Delphinar-
ium Riccione,

Sono scopi statutari detla Fondazione Cetacea, tra gli
altri: promuovere ed attuare studi e ricerche sut mam-
miferi ed altri animali marini, con particolare attenzione
alle specie minacciate; attuare iniziative per it soccorso,
la cura e la riabilitazione di animali marini in difficolts;
promuovere studi sui fatiori e sulle cause che determi-
nano lo spiaggiamento degh animali marini; promuo-
vere ed attuare ricerche sui cetacei in ambienti control-
lati, finalizzate sia al miglioramento delfa qualita del
fore mantenimento in acquario, sia allo studic e alla
loro conservazione nell’ambiente naturale; promuovere
studi e ricerche sugli ecosisterni marini e sughi ecosis-
temi fluviali e lacustri ad essi collegati, nonché sui fat-
tori che possono alterare le condizioni di vita degli ani-
mali marini; attuare iniziative per la diffusione delle
conoscenze sui cetacei, sugli altri animalt marini e sul
toro ambiente, nonche per {'educazione ambientale in

genere; attuare iniziative per la ricerca, la conservazi-
one e la diffusione delle wadizioni popolari legate a
mare ed ai suoi abitanti; prestare consulenza ed assis-
tenza ad enti pubblici e privati nell’ambito delle attivita
sopra elencate; fornire constdenze scientifiche e didat-
tiche; organizzare e gestire corsi di educazione ambi-
entale e corst di formazione ¢ di aggiornamenio per
educatori, insegnanti, ricercator! ed operatori.

La Fondazione Cetacea organizza mostre, promuove.
percorst didattici per le istituzioni scolastiche, realizza
progetti e pannelit educativi, documentari, pubblicazioni
divulgative e manifestazioni mirate a coinvolgere inter-
locutori di eta ed interessi differenti; cura per { delfinari
di Riccione e Cattolica gl aspetti didattici ed educativi.
Contribuisce inoltre a diffondere i risultati delle ricerche
scientifiche a cul collabora concretamente e, insieme
alle maggiori associazioni ambientaliste, conduce cam-
pagne con |'obiettivo di creare oppure modificare quelie
normative che mirano alla wiela dell’ambiente marino.

La conoscenza scientifica degli animali marini, obi-
ettivo primario della ricerca, & anche indispensabile per
la loro conservazione. La Fondazione Cetacea collabera
con numerost istituti ed universita per studi su:

- accuinulo di inquinanti ~ metalli pesanti, PCB - in
cetacel, squali e tartarughe {con P'Universita di Siena,
PUniversita di Ancona e con il Centro Studi Ambientali
di Rimini);

- utilizzo det biosonar in Tursiops truncatus, sia in
cattivita, sia in mare (con il CNR-IRPeM di Ancona);

- comportamento ¢ variazione di parametri biclogici
nelle ultime fasi della gravidanza in Tussiops truncatus
{con i delfinari di Cattolica, Cenova e del Parco Asterix
e con 'Universith di Milano);

- variazione del tasso di progesterone, ormoni tiroi-
dei e cortisolo nel sangue in Tursiops truncatus (con
'Universita di Perugia);

- effefti tossici del mercurio sui cetacei odontoceti
{con e Universita di Pisa e di Siena);

- preclazione su pesci ossel e presenza di parassiti
netl’apparato  gastro-intestinale di tartarughe comuni
Caretta caretta (con le Universita i Perugia, Ancona,
Milano, Varese, Zagabria, Valencia);

- marcatura di tartarughe con radio-trasmettitori sat-
eflitari (con CTS ambiente e CNR Firenze);

- determinazione dell‘eta su sezioni ossee di far-
tarughe {con 'Universita di Ancana);

- comportamento alimentare di alcuni squali (Squa-
lus acanthias, Mustelus sp., Scyfiorhinus canicula) nel
medio Adriatico (con I"Universita di Ancona);

- presenza di neonati di squalo grigio (Carcharhinus
plumbeus) in alto Adriatico;

- comportamento alimentare di cetacei odontoceti
{con I'Universita di Ancona).

Oltre a proseguire tutte le ricerche citate, la Fon-
daziorie Cetacea ha in corso di svolgimento i seguenti
progetii:
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- marcatura di squali elefante Cetorhinus maximus
tramite tags satetlitari {con 'NCRAM di Roma, 'ARPA di
Cesenatico, le stazioni navali della Guardia di Finanza e
le Capitanerie di Porto);

- marcatira e studi dell’accrescimento degh squali
neonati {Prionace glaucal nella nursery area delialto
Adriatico (con FarVest e Oceancmare di Ravenna);

- censimento delle specie di squali oggetto di pesca
professionale, © analist del contenuto gastrico (con CTS
di Larmpedusa);

- analisi sulla posizione delle tartarughe nella catena
alimentare wiilizzandao isotopi radioattivi del carbonio ¢
delt'azota {con CNR Firenze, Universita di Camerino e
niversita di Bologna);

- vahstazione dell'atteggiamento di insegnanti e
atunni a percorsi didattici radizionali e spettacolarizzati
{con I'University di Bologna);

- studio del comportamento di tursiopi in ambiente
controllato, nella formazione di un nuove gruppo soci-
ale;

- analisi del’eta di wursiopi tramite densita ossea {con
Finiversita di Padova);

- analisi parassitofogiche in cetacei {con le Univer-
sita di Padova e di Torino);

- studio e monitoraggio dei cetacei presenti nef mare
antistante {| Monte Conero;

- monitoraggio delle spiagge di deposizione di tar-
tarughe nefla parte sud-occidentale di Rodi;

- analisi parassitologiche, anatomiche e di inquinanti
in pesce luna (Mola molal;

- progetti di ricerca e conservazione di cavallucci
marini {Hippocampus sp.} in Mediterraneo;

- progetti di ricerca e conservazione di fauna e flora
terrestri {petlicano riccio, lontra, rana di Lataste, nutria,
arvicola, biscia dal collare);

- ticerche di ecosistemi terrestrt {aree umide del
Delta, pinete litoranee).

La Fondazione Cetacea, nell‘ambito del Progetto
Spiaggiamenti, ha collaborato con il Centro Studi Ceta-
cei, di cui @ stata referente per le regiont Emilia-
Romagna e Marche. Questo progetto ha come scopo sia
il recupero delle carcasse dei Cetacei spiaggiati lungo le
coste itabane, sia interventi di soccorso sughi esemplari
ancora in vita e, al termine di ogni anno, fa redazione di
un dettagliato rendiconto. L'interesse scientifico della
Fondazione Cetacea si & concentrato soprattutto sul
mare Adriatico, dove abbiamo documentato |a presenza
in epoche storiche e recenti di pseudeorca, capodoglio,
delfino comune e il primo {e tuttora unico) avvistamento
di megattera.

Dat 1988 al 2002 sono stati raccolti reperti di grande
ritevanza scientifica. Provenienti da 87 carcasse, sono
oggi in parte consesvati e catalogati in una importante
collezione. Notevole interesse scientifico rivestono | re-
perti di specie rare come il delfino comune, il grarmpo e
fa balenottera comune.

Interventi su cetacel vivi. La Fondazione 2 inter-
venuta in pily di 30 interventi sy cetacei in difficolty su
diverse specie, su tutto il territorio Haliano /o ospedal-
izzati nella sua struttura di pronto soccotso e ospedaliz-
zazione,

Le tartarughe sono a rischio di conservazione sia
perché 'urbanizzazione costiera sta limitando le aree
nelle quali vengono deposte le uova sla perché moltis-
simi esemplari vengono accidentalmente uccisi durante
le attivity fegate alla pesca, La Fondazione Cetacea & un
punto di riferimento per Farea costiera dell’alto Adri-
atico: vanta una lunga esperienza acquisita in 15 anni i
attivita presso fe vasche ospedale a suo tempo allestite
presso i Delphinarium Riccione e presso la Delphinurs-
ery Cattolica e dispone di una rete di collaboratori e
volontari.

Durante questi 15 anni sono state recuperate circa
500 tartarughe {vive 0 morte). Qltre 150 esemplari di
Caretta caretta sono statt rilasciati, previa marcatura,
dopo un periodo di degenza,

La popolazione di squali dell’Adriatico & fra gli obi-
ettivi delle ricerche scientifiche compiute dalla Fon-
dazione Cetacea; ricordiamo ad esempio I'individuazi-
one di una possibile nuisery per o squalo grigio (Car-
chachinus plumbeus), il progetto di marcatura di squali
elefante (Cetorhinus maximusj tramite tags satellitari, gl
studi sul comportareento alimentare di alcuni squali
(Squatus acanthias, Mustelus sp., Scyliorhinus caniculal.
Tali attivita proseguono e si ampliano, grazie a nuove
collabarazioni e linee di ricerca. La sensibilizzazione e
la divulgazione sono altri obiettivi di questo progetto,
sui guali la Fondazione si molto impegnata: dalla mo-
stra "Squalit Dalla parte dei cattivi® esposta al Delphi-
narium Riccione, all'Qasi Blu del WWTF di Gianola (LT),
al Delfinario di Fasano {BR), all’Acquaria di Milano, alla
petizione, con la raccolta di 10.000 firme, per la pro-
tezione della verdesca e dello squale volpe neti’impor—
tantissima area nursery dell‘alto Adriatico, alla reatiz-
zazione di un numero monografico di Cetacea Informa
{if 13), alfa collaborazione nelf'organizzazione del "7"
Eurapean Elasmobranch  Association  Meeling”, con-
vegno europeo suglh squali che si tene annualimente,
alla campagna 2003 anti finning con "Uno Squalo Per
Amico” e altri partner.

(| progetto "Onde dal Mare" & stato istituito nel 1993
dafla Fondazione Cetacea di Riccione, “Onde dal Mare®
raccoglie segnalazioni per it monitoraggio dello stato
del’ambiente marino attraverso una rete informativa
che si avvale del contributo della Guardia di Finanza,
delle Capitanerie di Porto e di pescatori e diportisti. Tali
segnalazioni riguardano sia avvistamenti di cetacei, tar-
tarughe ed elasmobranchi, che I'eventuale presenza di
fenomeni potenzialmente pericolost per 'ambiente e la
navigazione. La Coop. MAR.E di Cattolica ha in se-
guito aderito al progetio in qualita di referente per il
settore dannt ambientali. -

303
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erin: i informazione sui Mammifort marind ¢ it oro ambiente 8 ew

e enmiea DEAVA pGUAL) - SQUALY LT SLUBLD BIANCG - FILATELY
ROSMILL

HUMISMATIC A, CORDRTA - 300L0 DI
NZGNO D'ITALIA - MITERATION) FRA

MidLA UNO -

©EGUAL)E CESACEIYIRaE 1O LIHO vISTY
NTQ-  * COMSTAYATIONE. COME QUARRR
PEACIE SQUAL HEL MONDG DBYE
EGEALL A3COLIAM P
LI COMIIATO  FOTSIR 1t

If progetto ha ottenwute il patrocinio del Ministero
dell’Ambiente. 1l centralino & raggiungibile via radio sul
canale VHF 74 (156.725 MH2) e telefanicamente al
numero 0541-691557.

Marco Affronte

MORIGENOS — DRUSTVO ZA RAZISKOVANJE IN
ZASCITO MORSKIH SESALCEV

Morigenos — druitvo za raziskovanje in za3¢ito mor-
skih sesalcey je neprofitna neviadna organizacija, ki se
posveda zlasti morskim sesalcem in ohranitvi morskega
okolja. Osredototeni smo predvsem na kite in delfine v
Jadranskem morju, s poudarkom na velikih pliskavkah
(Tursiops truncatus) v TrZaskem zaliva,

Drustve smo ustanovili leta 2001, Sedelujema v
razli¢nih mednarodnih projektih, vendar je nas glavni
projekt vezan na akdivinosti raziskovanja in ohranitve
delfinov v TrZzaskem zalivu. Tako ali drugae sode-
{ujemo (zbiranje in izmenjava podatkov, izkudenj in
mpenj, izmenjava lierature, javni nastoptt z moogimi
organizacijami doma in v tujini, kot s0 Morska biolotka
postaja Piran, Akvari] Piran, Srednja pornorska Sola

Portoro?, Drustvo za dobrobit Zivali, Blue Warld Insti-
tute of Marine Research and Conservation, Cetacean
Research Group {(University of Athensl, ASMS — Swiss
Marine Mammal Protection, Riserva raturale marina
Miramare, Tethys Research institute, Whale and Dol-
phin Conservation Society, (Jceanomare n druge.
Retino se udelezujemo mednarodnih konferenc.

Poleg spremljanja oz, opazovania delfinov se ukvar-
jamo tudi z ozavedCanjem, izobraZevanjem in infor-
miraniem javnost, predvsem prek tematskih predavanj s
projekcijami diapozitivoy, z razstavami, delavnicami,
objavami ¢lankov v Casopisih in revijah in s sodetova-
njem na radijskih in televizijskil oddajah.

Poleti organiziramo raziskovalne tabore, v katerih se
predvsem miladi lahlo uvajajo v spoznavanje metod
opazovanja delfinov. Uresnicujeme tudi projekt "Posvo-
jite delfinal®, ki je v prvi visti projekt za informiranje in
ozaveiCanje javnosti, hkrati pa z njim zbiramo sredstva
za nade delovanje.

Drustvo se je poleti 2002 lotilo prvib predhodnih
vpazovanj v slovenskem morju, v zaCetku lete 2003 pa
smo zaceli aktivne in redno fotoidentifikacijo velikih
pliskavk v nasih vodah. Glavni del raziskovanj je me-
toda, imenovana foto-identifikacija. Vsak deffin ima na
hrbtit plavuti doloene znacilnosti, kot so brazgotine,
pege, zareze, kako nenpavadno obliko plavuti in druge
posebnosti, po katerih ga lodimo od drugih pripadnikov
v skupini. Do danes smo na podiagi teh "naravnih
oznak® identificiratt 23 delfinov in vsakemu dali tudi
svoje ime. Med njimi je tudi nekaj samic z miadicki;
ena izmed njih ga je skotila letos maja. Potrebna bedo
nadalinja opazovanja in novi podatki, saj Zelimo s fo-
toidentifikacijo ocenitl velikost populacije, ki Zivi pri
nas. Populacija velikil pliskavk v slovenskem morju je
narre¢ stalna, kar pomeni, da se delfini tu pojavijajo
ves Cas in niso e obcasni obiskovalci nadth voda.
Oparzovati Zelimo tudi vedenje delfinov na dolofenih
cbmodjih, medsebojne odnose med posameznimi Zi-
vatmi ter vpliv Clovetkih aktivnosti. Poleg tega nafr-
tujemo {zdatno ozavesfanje javnost, in sicer z name-
nom, da opozorimo ljudi na cgroZenacst delfinov in po-
trebo po trajnostni (izirabi naega morja,

V odrudivu je kakih 20 ¢lanov, Znanje in izkasnje
smo st nabiraii predvsem v projekiih raziskovalnib
institutov, kakrdni so Tethys iz Losinja {Adriatic Dolphin
Project], Blue World Institute of Marine Research and
Conservation {Adriatic Doiphin Project), Cetacean Re-
search Group, University of Athens (Striped Dolphin
Project), Atlantic Whale Foundation, Cardigan Bay
Wildlife Research and Conservation Centre.

Clanstvo v drudtvu je prostovolino in namenjeno
vsem, ki Zelijo prispevati k raziskovanju in zavarovanju
kitov in deifinov v Jadranskem morju. Sestava drudtva je
zelo pestra. Poleg Studentov biologije, veterine in psi-
hologije so tu diplomirani biologi in profesorji biologije,
magistri veterine, dijaki ter drugi.
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Progasti delfin (Stenella coeruleoalbal. (Fote: T, Genov).
Striped dolphin (Stenella coeruleoatha). (Photo T. Ge-
nov)

S

Zahvaljujemo se vsem podjetjem, ustanovam in or-
ganizacijam, ki so nam pomagala pri nadi dejavnosti. To
s0 predvsem Srednja pomorska Sota PortoraZ, Akvarij Pi-
ran, Morska bioloska postaja Nacionalnega instituta za
biologijo Piran, StuZba za vawstvo obalnega morja, in
drugl.

Tilen Genov

MEDNARODNA KONFERENCA O EPIKRASU
{rerdisciplinary Workshop on Epikarst)

Med 1. in 4. oktobrom 2003 je bila v Zahodni Vir-
ginifi (ZDA}, v kraju Shepherdstown, mednarodna kon-
ferenca o epikrasu. Organizirala jo je amerika nevladna
naravovarsivetsa  organizacija  Karst Waters  Institute
KW, katere cilj je izboljiati osnovno razumevanije
kraskih vodonosnih sistemov. Organizacija skusa s po-
modjo znanstvene stroke 3iriti in poglabljati znanje o
krasosloviu, kar ji uspeva tudi z organiziranjem med-
narodnib srecanj.

Tokratna konferenca je potekala v kongresnem cen-
tru hotela Clarion fnn, Mednarodni del konference je
potekal v sklopu rednih sre€anj krasosloveey, z aktivno
udele?bo svetovno znanih strokovnjakov, kot so dr. D.
Ford, dr. A. Palmer, dr. J. Mylroie in dr. P. Williams.
Sicer pa twdi mednarodni del udelezbe ni bil zane-
marijiv. Konference se je udeleZilo kakih 75 raziskovai-
cev iz priblizno 15 drzav. Se posebej motna je bila
ekipa iz Slovenije, s predstavniki biologov, hidrogeo-
loginie in fizika. Dele je potekalo v obliki strokovnih
ternatskiby predavani, posterjev, razprav oziroma okrog-
lih miz in delovnih sestankov. S pozdravaim nagovorom
dr. D. Culverja se je konferenca tudi uradno zacela.

LX)

Jedro srecanja je sestavljalo 18 vabljenil predavanj,
v katerih 5o predavatelji pregledno predstavilt epikras.
Skowaj vsi predavatelji so med vodilnimi raziskovalci na
svojem podrociu. V konceptualnem modelu kratkega
vodonosnega sistema so locirali plast epikrasa, opisali
njegove funkcije in znacilnosth, V svojih predavanjih so
podali razhic¢ice definicije epikrasa, predstavili rezultate
geckemijskil in hidroloskih raziskav epikrasa, raziskave
o njegovem razvoju in hidrodinamicni funkeijt epi-
kraske cone ter predsiavili epilvas vsega sveta. Trije
stovenski raziskaovalci {dr. B, Sket, dr. A, Brancel] in dr,
T. Pipan) smo skupaj z dvema ameriskima biospeleo-
logoma (dr. D. Culver in dv. D. Fong) predstavili celovit
pregled blolotkin raziskav epilrasa ter najnovejsa
odkritia o epikradki favni Stoventje ter nacine in metode
vzorcenja favne, ki poseljuje epikras.

UdeteZenc simpozija smo si v enem dopoldnevu
ogledalt kraski teren z lepo vidnim in izpostavljenim
epikrasom. UdeleZence je terensko delo Se dodamio na-
vdudito in spodbudile k dtevilnim zanimivim razpravanm.

Simpozij je bil eno redkih srecanj, kjer so bili med
vabljenimi predavatelji endkovredne  zastopani  tako
miadi kot starejsi, Ze uveljavljeni raziskovalci. Pred-
stavijent referatt bode objavijeni v zbormiku simpozija,
ki ga izdaja KWI.

Glede na veliko Stevilo udeleZencev iz razlicnih
drzav in njihovih prispevkav je bila tematika simpozija
primerno raznofika in komplekspa. Osnovni namen in
cilj simpozija je bil srefanje in povezovanje vseh fjudi,
ki se ukvarjajo s krasosiovjem v SirSern in 2 epikrasom v
oziermn pomenu besede, predstaviti izsledke raziskav epi-
krasa ter prispevati k hitrejfernu in ucinkaviteSemu in-
terdliscinlinarnemu komuniciranju.

Tanja Pipan

DVAJSET LET ORNITOLOSKEGA DRUSTVA
IXOBRYCHUS IZ KOPRA

Dvajset let je Ze tega, odkar se je skupina koprskih
ornitoloskih zanesenjakov, ki so vsak zase raziskovali
pestrost ptic na obalnih mokrig€ih Slovenske Istre, do-
mistila, da bi se organizirala v strokovno drustvo. Ce-
prav je na trenutke kazalo, da bo omitologom v zadnjih

W



ANNALES - Ser. hist, nat. - 13 . 2003 - 2

DELO NASHF ZAVOROV IN DRUSTEVATTIVITA DE NOSTRIESTITUTE E OLLLE NOSTRF SOCH TAACTIVITILS BY OUR INS TITHTIONS AND ASECH 1A IONG, 297-3067

letih posla sapa, je drustvo prebrodilo krizo in uresmiciio
dtevilne zamsti.

V' ozvezi s konkretnim urespitevanjem Ramsarske
konvencije v Slovenifi so izdelali dve poredili za Na-
cionalni komite — HOC (International Oceanographic
Commitee): porocilo o inventarizaciji ptic - gnezdilk ter
porocilo o prezimovanju in prelety ptic na obmocju Se-
Coveljskily solin.

V sodelovanju s podietjemn Soline so Slani drudtva
leta 1997 opravili $wdijo z naslovom MoZnosti sona-
ravnega gospodarfenfa s Secovelfskimi solinami in pri-
pravili obseZno gradivo o omitofavni prijaznem traj-
nostnem gospodarjenju s Secoveljskimi selinami. Morda
50 bile ravno izkudnje te Studije odlodilne, da jim je v
naslednjih dveh letih uspelo skupaj z Znanstveno-ra-
ziskovalnim srediscem Republike Slovenije v Kopru pri-
dobiti projekt *Secoveljske sofine — nadrt upravijania®, ki
je navedel strokovne argumente za sestavo upravijal-
skega padra. Leta 1999 je Druitvo za opazovanje in
prevcevanje plic Slovenije podelilo trem Clanom drustva
nagrado Zlati legat, s katerim nagradijo najboljge delo s
podradja ornitologije v Sloveniji.

Da je drustvo prislo v zrelo fazo delovanja, kaZejo
uspesno izpeliani evropski projekti. V letih 2000 in 2001
je clanom Omitoloskega drustva uspelo izpeljati projekt
PHARE (SPF) z naslovom MoZnosti izobraZevainih aktiv-
nosti-na zaicitenih obmodjil v Iudi trajnostnega razvoja
{druStvo je bilo nosilec projektal. Projekt je obravnaval
zavarovana obmocja na obreZju TrZatkepa zaliva in v
morju na obeh straneh meje, Clani drudtva so izdetali
fieni katalog izobraZevatnih vsebin na zaicitenih obmod-
jih od reke Dragonje do izliva Soce na italijanski strani.
Se bolj edmeven je bil s tega vidika projekt Afl about salt
- ALAS (Ecos Quverture - projekt Evropske skupnosti,
2000-2002), ki je potekal na obmodiu Krajinskega parka
Secoveljskih solin in obravnaval revitalizacijo radicion-
alnega nafina pridobivanja soli v zavarovanem cbrmoé-
ju. V projektu so sodelovali evropski parinerfi Lesvos
(Greifa), Figuera da Foz (Portugalska), Pomore (Bol
garija) in Piran (Slovenija). V slovenskem delu projekia
so vkljuceni Ob¢ina Piran (kot glavni partner) ter Medo-
bcinski zavod za varstvo naravne in kulturme dedigCine
Piran, Pomorski Muzej "Sergej Madera® in drutvo.

V projektu je drudtvo opravijalo naloge v zvezi s
piomocijo Krajinskega parka Secoveljske soline (pos-
terfi, zloZenke, razstava) in izdelavo umetnih gnezdise
za nekatere v slovenskem in sredozemsiern merilu red-
ke vrste ptic, ki v Secoveljskih solinah gnezdijo. Jzdelali
50 poster in zgibanko o naravni dedis¢ini SeCoveljskih
sofin ter razstave na isto temo, ki je bila v Piranu in Ko-
pru dobro obiskana. Sodelovali so na vseh mednarodnih
konferencah ALAS. Organizirali so tudi olroglo mizo o
Secoveljskih solinah, in sicer dan pred svetovinim dne-
vormn mokrise v prosterih obine Piran. UdeleZilt so se je
stevilni predstavniki, med drugimi tudi s strani ustreznih
drZavaih ministrstev. '

Osnovine dejavinosti monitoringa gnezdedih ptic v
Sedoveljskih solinah in Stetja prezimujodih ptic na slo-
venskih obreZnih mokriscih so dopolnile nekatere dru-
ge, medijsko cdmevneile dejavnosti, kot npr. postavitey
gnezdilnil platform za Zigre. Na podlagi skoraj dvaj-
setletnega spremijanja solinske ornitofavne se je namret
izkazalo, da so zgodnje poletne ujme kalastrofaine za
minege vrste sofinskih gnezdilk. Vse preveckrat se je
nanwel dogajalo, da so z deZjem izdatne ujme spirale
jajea iz gnezd ali poplavijale celotne nasipe 2 gnezdi.
Clani drustva so s pomocjo finanénih sredstey v okviru
projekta ALAS v fletu 2002 posiaviti 8 plavajodih
gnezdilnih platiorm, Stevilni &lani so zavihali rokave in
v ni¢ kaj prifaznem vremenu prepeljali, prenesit in
zviekli ter pricvrstili platforme na sredo solinskega
bazena. Gnezdiine platforme so se izkazate kot ufink-
ovito sredstvo za preprecevanje posledic poletnih ujm,
saj s0 Cigre nove domovanje takoj naselile in pricele z
gnezdenjem.

Aktivino vetlemo sodelovanje s podijetjemn Soline
d.o.0. in dogovarjanje z njimi o moZnostih za sona-
ravno gospodarjenje s Seoveljskimi solinami je v zad-
njem letu doseglo svoj visek, zato tudi ni ¢udno, da se
je Omitolosko drustvo bxobrychus znaslo v viogi pri-
druZenega partnerja podjetju Solire d.o.o. Skupna pri-
java na razpis 2a Koncesto za upravijanje Krajinskega
parka Sedoveljske soline je obrodifa sadove. Danes
imajo Secoveijske soline kot najpomembriejga stovenska
ornitolodka lokaliteta upravijalca, s tem pa je smiselno
pricakovati, da so Secoveljske soline naposled postale
zadlitene tudi v praksi. S tem je gotovo zadosteno tudi
enemu izimed zacetniht temeljnib ciljev drusva, udink-
ovili zadtiti (za zdaj $e) edinega ramsarskega mokrisca v
Sloveniii.

Vse pa ni 8lo vedno kot po mastu. Se vedno se
drudtvo otepa s problemi rekrutivanja miadih omitologov
in drugih navduSencev. te upati je, da mu bo uspelo
privabiti nove clane in simpatizerje, sai je treba tudi v
pribodnje spremljati dogajanje v Krajinskem parku in
opozarjati na pomanjkljivosti ali na napake pa tudi na
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razlicne oblike pritiskov. Se do nedavnega so bile zelo
Zive pobude po Sirenju letaliske steze v Krajinski park,
kar ved kot nazorno kaZe, da so apetiti nekaterih navzlic
z zakonom podpriemu statusu solin 5e vednoe nepo-
teseni.

Lovrenc Lipej

Postavijanje gnezdiinih platform za Cigre. (Foto: A, §al}imun}
The scttlement of nesting platforms for terns (Photo: A, Salamun)
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KAZALO K SLIKAM NA OVITKU

Slika na nasiovnici: Cetverica progastih delfinov (Stenefla coreuleoalba) med spros€enim plavanjem nekje v jonskern
morju. Progasti delfini se lahko pojavijajo v skupinah z nekaj osebki pa vse do velikih skupin, ki fahko Stejejo nekaj
sto ¢lanov {foto: T. Genovy.

SE 1t Progasti delfin (Stenelia coreuleoalbal je poleg velike pliskavke danes najpogostej$a delfinja vista v Jadranu in
Sredozeml}u {foto: T. Genov).

Sk 2: Lisasta hrbtoplovka (Notonecta maculatal odlaga ajteca prosto v vodo, zato je edina vrsta brbtoplovke, ki
Eahl\o Zivi tudi v betonskih cisternah. Druge veste jajéeca zabodejo v vodne rastline (foto: A. Cogala).

Sk, 3: Sigara nigrofineata je najpogestejia vista veslavk v Sloveniji. Zivi tako v stojeih kot v potasi tekotih vodah
{foto: A. Gogala).

5. 4: Eden najlepsih mnogosetincev v Jadranskem morju je gotovo Spalanzanijev cevikar ali perjaniCar (Spiro-
graphk spaflanzani} (foto: T. Makovec).

S1. 5: Flignate breZine oziroma klifi so znacilnost ju¥nega dela Trzaskega zaliva, od polotoka Sece pa vse do Trsta
(foto D. Podgornik).

SI. 6: Morski psi posra;a}o v zadnjih desetletjih cedalje bolj ogroZeni v Stedozemlju in tudi drugod pa svetu. To e
posebej velja za najvecjo sredozemsko vrsto, morskega psa otjaka (Cetorhinus maximus) tfoto: B. Suligoj).

Sl 72 Ornitolosko drustvo lxobrychun je v dvajsetletni- 7godovzm izpeljalo marsikateri pro;e;\t Eden najbolj od-
mevnlh je bil gotovo postavitev plavajc»( ih gnezditnih platform za Cigre v SGLOVGijSkIh sohnah {foto: A. Salamun).

SI. 8: Najbolj zanimiva {otka'v Naravnem >pomemku DPbl’-‘l{ rnc Je n]egov skra;m M, znan po geomaifolotkih
posebnostih (foto: D. Podgornik). o IR o .

INDEX TO PiCTURES ON THE COVER

Fronl cover: A foursome of striped dolphlns (Steneh'a C()rcufcoa!'ba} freely szmmmg somewhere in the lonian Sea.
These dolphins live in groups numbering from just a few individuals to as many as few hundred members {photo: 1.
Genov).

Fig. 1: Apart from the bottlenosed dolphin, the striped dolphin (Steniella coretlecalbal is today the most common
dolphin species in the Adriatic and in the Mediterranean in general (photo: T. Genov).

Fig. 2: Notonecta macufata lays its eggs freely in water and is the only backswimmer species capable of living in
concrete rainwater cisterns. Other species virtually stab their eggs into water plants {photo: A. Gogala).

Fig. 3: Sigara nigrolineata is the most common water boatman species in Slovenia. it lives in stagnant as well as stow
flowing waters {photo: A, Gogala}.

Fig. 4: One of the most attractive bristleworms in the Adriatic Sea is certainly the spiral tubeworm Spirographis
spaflanzani (photo: T. Makovec).

Fig. 5: These banks composed of flysch and their cliffs are particularly characteristic of the southern part of the Gulf
of Trieste, from Seca Peninsula to Trieste {phato: D. Podgormnik).

Fig. 6: In the last few decades, sharks have become increasingly endangered in the Mediterranean and elsewhere in
the world. This holds particularly true of the largest Mediterranean species, the basking shark (Cetorhinus maximus)
{photo: B. Suligoj).

Fig. 7: In the 20 years of its existence, the omithological association Ixobrychus has carried out numerous projects.
One of the most important amongst them was its decision to set up floating breeding platforms for tems at Secovije
Salina {photo: A. Satamun).

Fig. 8: The most interesting feature of Debeli rti¢ Nature Monument is its extremme cape, known for its geo-
morphologic characteristics (photo: D. Podgornik).
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NAVODILA AVTORJEM

1. ANNALES: Anall za istrske in mediteranske studije
- Annali di Studi istriani e mediterranei - Annals for
Istran and Mediterranean Siudies (do 5. Stevilke: Anali
Koprskega primorja in bliznjih pokrajin - Annali del
Litorale capodistriano e delle regioni vicine - Annals of
the Koper Littoral and Neighbouring Regions) je
znanstvena in  strokovna  interdisciplinarna  revija
humanisti¢aih, druZbaslovnih in naravostovnih vsebin v
podnastovu opredeljenega geografskega obmodja.

2. Sprejemama prispevke v slovenskem, italijan-
skem, hrvaskem in angleskem jeziku. Urednistvo ima
pravico prispevke fezikovno lektorirati.

3. Prispevki naj obsegajo najved 24 enostransko tip-
kanih strani s po 30 vrsticami. Na levi pustite 3 do 4 ¢m
dirok rob. Zazeljeno je tudi (originalno} slikovno gra-
divo, e posebno pa oddaja prispevka na racunalniski
disketi v programih za PC {osebne) racunalnike.

4. Naslovna stran tipkopisa naj vsebuje naslov in
podnaslov prispevka, ime in priimek aviorja, aviorjeve
nazive in akademske naslove, ime in nastov indtitucije,
kier je zaposlen, oz. domaci naslov vkljugno s postno
stevilko in morebitnim nasiovom efektronske poste.

Urednidivo  razvriiCa  prispevke v naslednje
kategorije:

Izvirni znanstveni clanki vsebujejo izvirne rezultate
tastnih raziskav, ki se niso bili objavljent. Dela poilje
urednistvo v recenzijo, Avior se chvezuje, da prispevka
ne bo objavil drugje.

Pregledni ¢ianki imajo zna&aj izvimih del. To so
natandni in kriticni pregledi literature iz posameznih za-
nimivih strokovaih podrodij.

Predhadno sporocilo in Gradiva imajo ravno take
znadaj izvirnih del.

Strokovni clanki prikazujeje rezultate strokovaih
raziskav. Tudi te prispevke urednistvo poslie v recenzijo
in avtor se obveZe, da prispevka ne bo objavil drugie.

Porocifa vsebujejo krajde znanstvene informacije o
zakljucenih raziskovanjih ali kratek opis strokovnih in
znanstvenih knjig ali sre¢anj. Taki prispevki ne smejo
presegati 5 strani.

Miadinske raziskovalne naloge morajo biti urejene
kot strokovna dela.

Komentarji so namenjeni aktualnostim s strokovnega
podro¢ja. Ne smejo presegati 2 strani.

Obvestila so namenjena deustvenemu zivijenju. Oh-
segajo 1 stran.

5. Prispevek mora vsebovati povzetek in izviecek.
zviecek je krajsi (cca. 10 vrstic) od povzetka (cca. 30
vrstic) in v nasprotju s povzetkom tudi ne vsebuje ko-
mentarjev in priporodil.

V izviecku na kratko opisemio namen, metode dela in
rezultate, Navedemo, cemu smo delo opravilt ali na-

pisali dukument. Na ze objavijeno gradivo se sklicujemo
le, ¢e je 1o glavai motiv dela. Na kratko opizemo metade
in tehnike dela - koliker je potrebno za razumevanje.
Nove tehnike opisemo le, kjer se razlikujejo od Ze
znanih. Ce v delu ne opisujemo eksperimentalnega ali
prakticnega dela, opisemo vire informacij. Rezultate in
zakljucke labke zdruzimo. Kar se da informativio na-
vedemo le, kaj smo ugotovili oziroma odkrifi.

Povzetek za¢nerno s stavkom, ki vsebuije glavno spo-
ro¢ilo defa. Stavki naj bodo popolni in ne predolgi.
Pisemno v tretji osebi, fe izjemoma uporabimo glagole v
neosebni obliki. Uporabljamo pravilni strokovni jezik in
se izogibamo slabge znanim kraticam. Ohraniti moramo
osnovne informacijo in poudarke iz glavnega besedila.
V pavzetku ne sme bitt nicesar, ¢esar glavno besedilo
ne vsebuje.

6. Avtorii so dolzni definirati in pripisati ustrezne
kljucne hesede (pod izvieckom) ¢lanka. ZazZeljeni so
tudi angleski (ali stovenski) prevodi kijucnih besed, pod-
napisov k slikavremu in tabelarnemu gradivu. Priporo-
camo se Se za angleski (ali slovenski) prevod povzetka,
sicer bo za to poskrbelo urednistvo.

7. V besedifu se po moznosti drzimo nasledniih
oglavij:

Uvod.

Pregled dosedanijih objav.

Materiali in metode (Dokazai postopek).

Rezuliati.

Razprava ali diskusija.

Zakljucek (Skiepi).

Zahvala - ¢e avior zeli.

Priloge - ¢e je potrebno.

Literatura (Viri, Bibliografija).
. Povzetek (Summary).
. lzvlecek.
. Kljuc¢ne besede (neobvezno).

8. Locimo vsebinske in bibliografske opombe. Vse-
binske opombe besedilo se podrobneje razlagajo ali po-
jasnjujejo, postavimo jih pod drto. 7 bibliogratsko
opombo pa mislimo na citat - torej sklicevanje na tocno
doloceni del besedila iz neke druge publikacije {nave-
demo tudi tofno stran, Kjer je citat objavijen) ali na
publikacijo (¢tlanek) kot celoto (tocne strani, kjer smo
besedilo prevzeli, ne navajamo).

S OPNOVA WM =T

R e

Bibliografsko opombo sestavljzjo naslednji podatki:

Avtor, leto izida in - le ¢e citiramo tocno doloceni
del besedila - tudi navedba strani. ’

Celotni hibliografski podatki citiranih in uporablienih
virov 50 navedeni v poglavju Literatura (Viri, Biblio-
grafija).

Primer citata med besedilom:

{Grafenauer, 1993, 11).

Primer navajania vira kot celote, brex citiranja:
(Grafenauer, 1993).
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Popolni podatki o tem viru v poglavju Literatura pa
se glasifo:

Grafenauer, B. (1993). Miti o "Istri® in resnica istr-
skega polotoka. V. Acta Histriae 1. Koper, Zgodovinsko
drustvo za juzno Primorsko, 3-52.

Ce citiramo vec def istega aviorja iz istega leta, po-
leg priimka in kratice imena napisemo 3e ¢rke po abe-
cednem vrsthem redu, tako da se viri med seboj
razlikujejo. Primer:

{Grafenauer, 1993a); (Grafenauer, 1993b).

Bibliografska opomba je lahko tudi del vsebinske
opombe in jo zapisujemo na enak nadin.

Posamezna dela ali navedbe virov v isti opombi
locimo s podpi¢jem. Primer:

{Gombad, 1996; Grafenauer, 1993b).

9. Pri citiranju arhivskik virov navedemo najprej ar-
hiv, nate ime fonda ali zbirke in signaturo. V clanku
navajamo kratico arhivskega vira v oklepaju med bese-
difom. Kratico pa razlozimo v poglaviju o viri na koncu
prispevka.

Primer navajanja arhivskega vire v oklepaju med
besedifom: (PAK. RAG, 1)

Primer navajanja arhivskega vira v poglavju o virih:
PAK. RAG - Pokraiinski arhiv Koper, Rodbinski arhiv
Cravisi, a. e. {arhivska enota) 1.

Podobno poskusamao ravnati pri uporabi casopisnih
Vitov.

10. Poglavje o literaturi in virih fe chvezno. Biblio-
grafske podatke navajama takole:

- Opis zakljuc¢ene publikacije kot celote - knjige:

Avtor (leto izida): Naslov. Zbirka. Kraj, Zalozba.
Npr.:

Verginella, M., Volk, A., Colja, K. {1995): Ljudje v
vojni. Druga svetovna vojna v Trslu in na Primorskem.
Knjiznica Annales 9. Koper, Zgodovinsko drustvo za
juzno Primorsko.

V zgornjem primeru, kier je aviorfev vec kot dva, je
korekten tudi citat:

{(Verginella et al., 1995)

Ce navajamo doloceni del iz zakljucene publikacije,
zgornjemu opisy dodamo $e Ztevilke strani, od koder
smo navedbo prevzeli.

- Opis prispevka v zakljuceni publikactji - npr, pri-
spevka v zbormiku:

. Avtor {leto izida): Naslov prispevka. V: Avtor knjige:

L Naslov knjige. tzdaja. Kraj, Zalozba, strani od-do. Pri-
LLomer: .

Verginella, M. (1995): Porazeni zmagovalci. Sloven-
ska pricevanja o osvobodilnem gibanju na Trzaskem. V.
Verginella, M. et al.: Ljudje v vojni. Druga svetovna
vojna v Trstu in na Primorskem. Knjiznica Annales 9.
Koper, Zgadovinsko drustvo za juno Primorsko, 13-51.

- Opis clanka v veviji:
Avtor (leto izida): Naslov ¢lanka. Naslov revije, ste-
vilka. Kraj, Zalozba, strani od-do. Primer:

Gombac¢, B. (1996): Osvoboditev Trsta maja 1945.
Annales 8/'96. Koper, Zgodovinsko drustvo za juzno Pri-
morsko - Znanstveno-raziskovalno sredisée Republike
Siovenije Koper, 141-150.

- opis ustnega vira:

Informator {leta izporocila): Ime in priimek informa-
torja, leto rojstva, vloga, funkcija ali polozaj. Nacin
pricevanja. Oblika in kraj nahajanja zapisa. Primer:

Baf, A. (1998): Alojzije Baf, r. 1930, zupnik v Vizi-
nadi. Ustho izporo¢ito. Magnetofonski zapis pri avtorju.

- apis vira iz internetnih spletnih strani:

www. home page ustanove (lefo-mesec izpisa): celo-
ten naslov podstrani. Primer:

www.zrs-kp.st (2000-07):

hitp:/iwww.slo-istra.com/koper/zrs/zrs.himl

Clanki so razvesceni po abecednem redu priimkov
avtorjev ter po letu izdaje, v primeru da gre za ved
citatov istega-istih aviorjev.

11. Tiskarski znaki za poudarke naj bodo:

podé¢rano za polkrepko,

valovito podértanc za lezece.

Racunalniski zapis naj vkljuuje ustrezne oznake za
bold in ialics. ' B

12, Kratice v besedilu moramo razresiti v oklepaju,
ko se prvi¢ pojavijo. Clanku lahko dodamo tudi seznam
uporabljenih keatic.

13. Pri ocenah publikacij navedemo v nasfovu pri-
spevka avtorja publikacije, naslov, kraj, zalozbo, leto
izida in Stevilo strani {(oziroma ustrezen opis iz tocke 10).

14. Prvi odtis prispevkov urednistvo potlje avtorjem
v korektaro. Avtorji so dolzni popravljeno gradivo veniti
v treh (3) dneh. Besedilo popravijamo s korekturnimi
znamenji, ki jib najdemo na koncu Slovenskega pra-
vopisa (1962), Ljubljana, ali v: Slovenski pravopis 1.
Pravila (1990). Ljubljana, SAZU-DZS, 13-14.

Sirjenje obsega besedila ob korekturah ni dovoljeno.
Druge korekture opsavi urednistvo.

15. Urednistvo prosi avtorje, naj navodila vedno
upostevajo. Ob vseh nejasnostih je uredpistvo na voljo
za vsa pojasnila.

UREDNISTVO
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1. ANNALES: Annals for [stran and Mediterranean
Studies - Anali za istrske in mediteranske studije (up to

No. 5: Annafs of the Koper Littoral and Neighbouring

Regions - Anali Koprskega primorja in bliznjif pokrafin)
is a scientific and research interdisciplinary review cove-
ting the humanities, sociclogy and natural science in the
area as stated in the review's subtitle.

2. Asticles (papers) written in Slovene, Halian, Cro-
atian and English languages will be accepted. The Edito-
rial Board reserves the right tn have them linguistically
revised and corrected.

3. Adticles should be written on max. 24 pages with
double spacing and on one side of the sheet only. On the
left side of each page, a 3-4 cm wide margin is to be left,
Original photographs, drawings and tables are wel-
comed, as well as diskettes containing the texts, together
with reference to the programme used.

4. Title page of typescript is o include title and subti-
tle of the article (paper), author's name, any {academic)
titles and name of institution by which employed or per-
sonal address with eventual E~mail address.

Articles are arranged in the following eight categories:

Original scientific  papers containing not  yet
published results of the author's own research. Such
works will be reviewed by scientists chosen by the
Editortal Board. Authors ablige themselves not to offer
their material to any other journal or magazine.

Review articles bearing the character of original
works. These are critical and detailed reviews of litera-
ture from various interesting fields of research.

Pretiminary communication and  Materials  also
bearing the character of original works.

Professional  papers presenting  results  obtained
through reseasch. They too will be reviewed, and authors
oblige themselves not 1o publish them elsewhere.

Reports include short scientific information on inte-
gral research work or a short description of scientific or
specialist books or meetings of experts. Such articles are
not to exceed 5 pages.

Youth research compaositions are 1o be presented in
the same was as research works.

Explanatory comments include topical issues from
various fields of research and are notto exceed 2 pages.

Notices include news from various associations and
should not exceed 1 page.

5. Articles should include both summary and ab-
stract.

Abstract is the shorter of the twa (with up to 10 kines)
and does not include, in contrast to summary (with up 10
30 fines), explanatory comments and recommendations.

Abstract is to contain a shost description of the pur-
pose and methods of the work and its results. Author
should also state why the waork has been carried out and
why a docuent has been written about it. References to
the already published material are made only if this is the

main purpose of the work. Methods: if necessary, work
methods and techniques are to be briefly described (new
techniques are to be stated only if differing from the al-
ready known ones). if no experimental or practical work
is described, sources of information are to he given. Re-
sults and conclusions may be incorporated. Findings are
to be preseated as briefly as possible.

At the beginning of summary the essential points of
the carried out work are 0 be presented. Sentences
shouwld be concise and not o long. The text is to be
written in the third person; verbs may be used in imper-
sonal form onty exceptionally. The not so weli known
abbreviations are 10 be avoided. Summary is 10 retain the
basic information from the main part of the text, and
should not contain anything that does not appear in the
main text itself.

6. Authors are obliged to define and state key words
{below abstract) in their articles. English {or Slovene)
translation of key words, texts accompanying figures and
tables are welcomed, as well as English {or Slovene)
transiation of abstracts; if this is not convenient, the
Board of Editors will provide for it

7. Texts should include, if at all possible, the follow-
ing chapters:
1. Introduction
2. Works published to date
3. Materiat and methods
Results
5. Discussion
6. Conclusions
7. Acknowledgements ¢if desired by author)
8. Supplements (if necessary)
9. References (Sources, Bibliography)
10. Summary
11. Abstract
12. Key words

=

8. Two kinds of notes are distinguished: those regard-
ing the contents of the text, and those referring to bibli-
ography. The first elucidate the text in even greater detail
and are to appear at the bottom of the page (under line).
Bibliographical notes, which are to appear in brackets in
the text ielf, deal with quotations and refer to a pre-
cisely stipulated part of the text frorm some other publi-
cation (the page on which quotation appears is to be
therefore stated as well) or to a publication (article) as a
whole (in this case no page from which the text has been
taken is to be stated).

Bibliographical notes are made up of the following
details:

Author, year of its publication, and page (but onfy if a
precisely stipulated part of the text is quoted).

The entire bibliographical data of the quoted and
used sources are to be stated under References (Sources,
Bibliography!.

Example of guotation referring to a precisely stipu-
lated part of the text: (Sommerville, 1995, 11}
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Example of source quotation as a whole, with no ci-
tation: {Sommerville, 1995).

The entire data of this source are to be
references and sources chapter as follows:

Sommerville, M. R. (1995}: Sex and Subjection. Atti-
. tudes to Women in Early-Modern Society. London-New
York-Sydney-Auckland, Arnold.

If a number of works by the same author from the
same year are quoted, letters in alphabetical order are to
be stated apart from the authot's surmame and abbrevia-
tion of his first name, in order that the sources are clearly
divided between each other. Example:

{Sommerville, 1986a); (Sommerville, 1986h).

Bibliographical note can also be a past of the note
referring to the contents and is to be written in the same
way, i.e. in brackets within the note referring to the con-
tents.

Separate works or source quotations under the same
note are to be separated with semicolon. Example:
{Sommerville, 1986b; Caunce, 1994},

9. When quoting archive sources, the archive is to be
stated first, then the name of the fund or collection and
shelfmark. The abbrevation of archive source is to be
stated in brackets in the text of the asticle. The abbreva-
tion is to be explained in the references chapter at the
end of the article.

Fxample of citing archive source in brackets in the
text itself: (ASV. CSM, 240).

Example of citing archive source in the reference
chapter: ASV. CSM - Archivio di Stato di Venezia.
Cinque Savi afla Mercanzia, fasc. 240,

Review sources are to be staied in the same way.

tated in the

10. The references and sources chapter is compul-
sory. Bibliographical data are to be stated as follows:

- Description of integral publication:
Author (year when pubiished): Title. Volume -
lection. Place of publication, published by, Example:

Caunce, S, (1994): Oral History and the Local Histo-
rian. Approaches to local history. London and New York,
Longman.

if there are more than two authors, the work can be

also cited as:
(Matthews et al., 1990, 35)

if a specific part from an integral publication is
quoted, the page numbers from which the quotation has
been taken are to be added to the above description.

- Description of the article (paper) in integral publi-
cation - e.g. text in a collection of scientific papers:
Author (year of its publication): Title of the paper. In:
Author of the book: Title of the book. Volume - Collec-
tion. Place of publication, published by, pages from - to.
Example:

Col-

Matthews, R., Anderson, D., Chen, R. S., Webb, T.
(1990): Global Climate and the Origins of Agriculture.
tn: Newman, L. F. (ed.): Hunger in History. Food Short-
age, Poverty, and Deprivation. Oxford-Cambridge,
Blackwell, 27-55.

- Description of article in certain review: Author
{year of its publication): Title of article. Name of review,
its number, Place of publication, published by, pages
from - to.

Example:

Shuga, G. {1996): Identity and Revolution: The His-
tory of the "Forty Days" of May 1945. Annales 8/'96. Ko-
per, Zgodovinsko drustvo za juzno Primorsko - Znanst-
veno-raziskovalno sredisce Republike Slovenije Koper,
125-140.

- description of personal communication:

informant (year when communication was given);
Name and surname of informer, vear of birth, function
or position held. Manner of the testimony's presentation.
Forrn and place where record was made. Example:

Baf, A. (1998): Alojzije Baf, 1930, priest at Vizinada.
Personal communication. Tape recording at author's
place.

- description of source from the Internet wehsites:

www. home page of institution {year-month when
registered): full address of sub- page. Examp?e

www.zrs-kp.si (2000-07);

http:/iwww.slo-istra.com/koper/zes/zes. htmi

If the same author(s) is (are} cited a number of times,
the articles are to appear in alphabetical order of the
authors' surnames and year of publication.”

11. Printer's marks for accentuations are to be as fol-
lows:

underlined for sem:-bo]d

undulatory line for ftalics.

Computer notation is to include suitable marks for
hold and ftafics.

12. Abbreviations in the texts are to be explained in
brackets when appearing for the first time. A list of used
abbreviations ¢can be added to the article.

13, When assessing a publication, its author, title,
place, publishing house, year of publication and page
numibers {or appropriate description from ftem 10) are to
be stated in the title of the article,

14. First copies of printed asticles will be sent to
authors for praaf-reading. Authors are obliged to return
them in three (3) days. No new seatences are allowed o
be added during proof-reading. The second (printing)
procfs will be read by the Editorial Board.

15. Authors are kindly requested to consider these
instructions at all times. In case of any indistinciness,

please do not hesitate to contact the review's Editorial
Board.

EDITORIAL BOARD
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