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Most of the gastropod species, studied from a biogeographical point of
view, belong to the Mediterranean province.

Side boundaries of the distribution of the Adriatic Prosobranchiata re-
corded were found to be relatively pronounced. The northern boundary is char-
acterized by Mediterranea-boreal and boreal elements and the southern boun-
dary by Mediterranean-West African elements. Neither the available literature
nor my own observations showed any endemic Adriatic species of the Prosobra-

nchiata group.

The material on Prosobranchiata group used originates from samplings in
the Adriatic and from the available literature.

INTRODUCTION

Any biogeographical research of a parti-
cular area as a rule begins with zoogeography
and phytogeography of individual plant and ani-
mal groups. The Adriatic Sea or some of its
parts have already been the subject of such stu-
dies. Up to 1978 they had been reported in a
synthetical paper by GAMULIN-BRIDA and
SPAN (1978). Their biogeographical analysis
was limited to benthic flora and fauna of the
Adriatic Sea. For the past ten years a number
of papers has been published reporting, among
the other topics, the biogeographical distribu-
tion of species. These are: GAMULIN-BRIDA and
SPAN (1980), SPAN (1980), SPAN and ANTOLIC
(1983), GAMULIN-BRIDA, JARDAS and SPAN
(1987), ZAVODNIK (1989).

The material on Prosobranchiata group us-
ed originates from samplings in the Adriatic
and from the available literature.

MATERIALS AND METHODS

With respect to the objectives and purpose
of this research, my studies included different
bitopes of the northern, middle and southern
Adriatic and the material of the Fisahery - biol-
ogy HVAR Expedition. The research was car-
ried out in the coastal shallow and open deeper
littoral, that is the supralittoral, mediolittoral,
infralittoral and bathyal of hard and mobile sub-
trates.

The study of Prosobranchiata in benthic
plant and animal biotopes was carried out by
two methods: 1. method of SCUBA diving that
is direct observations and sampling; 2. method
of indirect sampling by Petersen grab, dredge
and trawl.

RESULTS AND DISCUSSION

GAMULIN-BRIDA and SPAN (1978) repo-
rted that more than 3/4 of the Adriatic benthic
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flora and fauna were common to the Adriatic
and the Mediterranean. Of common species the
Medietrranean-Atlantic and Mediterranean ele-
ments are most numerous. These two authors
also stated that peculiar ecological properties of
the Adriatic and its relative biogeographical iso-
lation caused ecoevolution through which this
sea developed as a separate biogeographical su-
bunit of the Mediterranean Sea. ERCEGOVIC
(1960) reported that the Mediterranean-Atlantic
elements were comprised of the species which
originally occurred around Gibraltar wherefrom
they spreaded throughout the Mediterranean
and to the eastern Atlantic. This author also
belived that boreal element was rather frequent
in the Adriatic, even considerably more fre-
quent than in the Mediterranean. NORDSIECK
(1958) described the distribution of Gastropoda
and DANCE (1947) gave the distribution of Mo-
llusca by biogeographical provinces and not by
biogeographical regions. DANCE separated Mo-
llusca in 16 biogeographical provinces. Even
though a large number of provinces given by
NODSIECK and DANCE coincided geographical-
ly and by their names, there are also some dif-
ferences. So, for instance, the Mediterranean
province (after DANCE) NORDSIECK called Lu-
sitanian*. Another differences between NORD-
SIECK and DANCE is in their attitudes towards
the geographic surface area of the Australian
and boreal province. After NORDSIECK (1958)
the geographic or horizontal areas of distribu-
tion of marine gast ropods divided into provin-
ces point to the fact that a defined gastropod
species, first of all the so called "leading fo-
rms", inhabit only strictly delineated provinces
owing to the similar life conditions there.

Using the map of biogeographical provin-
ces after which DANCE (1974) gave the dis-
tribution of Mollusca group, the Adriatic gas-
tropods belong to the following beiogeographic
provinces:

Haliotis tuberculata  West African and Mediterranean
Emarginula huzardi ~ Mediterranean
Emarginula cancellata Mediterranean and Carribean

* It should be pointed out that the term "Lusitania" is an
archaic name for Portugal and western parts of Spain
(KLAIC,1962) which NORDSIECK (1958) uses as a basis
for giving the name to an entire province.

Mediterranean

Mediterranean

boreal and Mediterranean
Mediterranean, West-African and
boreal

Mediterranean

Emarginula elongata
Diodora italica
Diodora graeca
Diodora gibberula

Patella caerulea
Patela aspera Mediterranean and boreal
Patela rustica Mediterranean

Calliostoma zizyphinus boreal and Mediterranean
Calliestona granulatum Mediterranean and boreal
Gibbula magus boreal, Mediterranean and
West-African

Mediterranean

Mediterranean

Mediterranean

Mediterranean

Mediterranean and boreal
Mediterranean and boreal
Mediterranean and West-African
Mediterranean and West-African
Mediterranean

boreal and Mediterranean
Mediterranean and boreal
Mediterranean

Gibbula adansoni
Gibbula divaricata
Monodonta turbinata
Monodonta articulata
Jujubinus striatus
Jujubinus exasperatus
Clanculus cruciatus
Clanculus corallinus
Astraea rugosa
Littorina neritoides
Alvania cimex
Alvania montagui

Rissoa variabilis Mediterranean
Rissoa violacea boreal and Mediterranean
Rissoa splendida Mediterranean
Rissoa decorata Mediterranean and boreal
Rissoa auriscalpium  Mediterranean

Rissoa lineolata Mediterranean

Archimediella

triplicata Mediterranean
Turritella communis  boreal and Mediterranean
Bivonia triquetra Mediterranean

Mediterranean
boreal and Mediterranean
boreal, Mediterranean and
West-African
Mediterranean
boreal and Mediterranean
boreal and Mediterranean

Lemintina arenaria
Bittium reticulatum
Gourmya vulgata

Gourmya rupestris
Triphora perversa
Epitonium clathrus

Epitonium
tenuicostatum boreal and Mediterranean
Capulus hungaricus  boreal, trans-Atlantic and
Mediterranean
Caliptraea chimensis Mediterranean, West-African
and boreal

Crepidula unguiformis Mediterranean

Aporrhais pespelecani boreal, Mediterranean

and West-African

boreal and Mediterranean

boreal and Mediterranean
Mediterranean

Luria lurida West-African and Mediterranean
Zonaria pyrum West-African and Mediterranean
Pseudosimnia adriatica Mediterranean

Mediterranean

boreal and Mediterranean

Erato voluta
Trivia europaea
Trivia pulex

Simnia spelta
Lunatia alderi
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Mediterranean and boreal
Mediterranean

Lunatia fusca

Lunatia guillemini

Naticarius
stercusmuscarum  Mediterranean

Naticarius maculatus Mediterranean

Galeodea echinophora Mediterranean

Rannela gigantea Mediterranean

Cymathium corrugatumWest-African and Mediterranean

Charonia tritonis
seguenza South and West-African and

Mediterranean

Indo-Pacific, West-African, Medi-

terraaean,trans-Atlantic and

Carribean

Tonna galea

Trunculariopsis

trunculus Mediterranean and West-African
Mediterranean and West-African
Mediterranean and West-African
Mediterranean and boreal
Cetarostoma erinaceumMediterranean and boreal
Columbella rustica West-Arrican and Mediterranean
Buccinulum Mediterranean

Mediterranean

Murex brandaris
Muricopsis cristatus
Ocinebrina aciculata

Pisania striata
Sphaeronassa
mutabilis
Cyclope neritea
Hinia reticulata

West-African and Mediterranean
Mediterrancan

boreal and Mediterranean

boreal and Mediterranean
Mediterranean

Mediterranean

Mediterranean

Mediterranean and West-African
boreal and Mediterranean
boreal and Mediterranean

boreal and Mediterranean

boreal and Mediterranean
Mediterranean and West-African

Hinia incrassata
Fasciolaria lignaria
Fusinus syracusanus
Fusinus rostratus
Mitra zonata
Raphitoma reticulata
Raphitoma bicolor
Raphitoma linearis
Raphitoma leufroyi
Conus ventricosus

As shown by the above given data,the lar-
gest number of gastropods studied in this paper
belong to the Mediterranean province. Mediter-
ranean-Atlantic and Mediterranean elemnts are
best represented in the Mediterranean province
as well as in the Mediterranean-Atlantic bioge-
ographical region. Apart from the already stated
facts two (here we refer only to the worked out
gastropod species) relatively well distinct side
gastropod distribution boundaries may be dis-
tinguished: northern* with prevailing Mediter-
ranean-boreal and boreal elements and southe-

* Northern line: stretches up to the Northcape and to the
eastern and southem shores of Grenland (author’s re-
mark)

m** with prevailing Mediterranean and west-
African element.

The Prosobranchiata group has been ra-
ther poorly studied in the Adriatic from the
viewpoint of its taxonomy and zoogeography
as well as their ecology, physiology etc. Since
there has been no revision of all the Adriatic
records, it is still not known how many species
of Prosobranchiata live in the Adriatic. At the
same time the range of variations of their in-
dividual morphological characters is not kno-
wn, either, nor the details of the distribution of
all the species. Therefore a revision of all the
available data should be done and thereupon the
distribution frequency of individual biogeograp-
hic elements in the Adriatic malacofauna pre-
sented. That is why our biogeographical studies
include only the gastropods already worked out.
GAMULIN-BRIDA, JADRAS and sPAN (1987)
only referred to some complex questions of en-
demism of floral and faunal elements in the sea
in general and in the Metiterranean and the Ad-
riatic, as a separate biogeographical Mediter-
ranean province, in particular. It should be po-
inted out that I found no data on any endemic
Adriatic Prosobranchiata species in the avail-
able literature. The question of the Adriatic en-
demic species of other animal groups remains
still open, for instance that of the Anthozoa
group. Those species have been poorly studied,
recorded from too small number of localities in
a too small number of individuals to state with
certainty that they are endemic in the Adriatic.
No conclusion could be drawn, either, based on
such poorly studied "endemic species".

As shovn by the available literature it is
quite obvious that the biogeography of the Me-
diterranean Sea and consquently of the Adri-
atic, is stil poorly known so that already exist-
ing biogeographical distinction (GAMULIN-BRI-
DA and SPAN, 1978; GAMULIN-BRIDA et al,
1987) should be submitted to further examina-
tion and cheked out. In addition, the total fauna
of the Mediterranean and consequently of the
Adriatic is still insufficiently known so that ac-
tual biogeographic characteristics (GAMULIN-

**Southern line: stretches along the western African co-ast

(author’s remark)
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BRIDA and SPAN, 1978; GAMULIN-BRIDA ef al.,
1987; NORDSIECK, 1958; DANCE, 1974) could
not yet be defined with certainty.
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Biogeografska razmatranja u svezi sa skupinom
jadranskih Prosobranchiata

A. SIMUNOVIC

Institut za oceanografiju i ribarstvo, Split, Hrvatska

KRATKI SADRZAJ

Najveci broj obradenih vrsta puZeva u biogeografskom smislu pripada mediteranskoj provin-
ciji. Uocene su i razmjerno izrazene bocne linije rasprostranjenja jadranskih Prosobranchiata, i to
sjeverna, u kojoj su zna¢ajni mediteransko-borealni i borealni elementi, te juzna linija, u kojoj su
znaCajni mediteransko-zapadno-africki elementi. Na osnovi literaturnih podataka i vlastitih istra-
Zivanja, nije utvrdeno postojanje jadranskih endemskih vrsta puzZeva iz skupine Prosobranchiata.

Za pisanje ovog rada koriSten je materijal skupine Prosobranchiata iz Jadrana 1 postojeca

literatura koja mi je bila na raspolaganju.




