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The late 1960's and 1970's mark an important tran-
sition in the evaluation of the role played by marine mol-
luscs in stratigraphic, paleoenvironmental, and climatic
analyses of the Mediterranean Pleistocene. It is well
known that the criterion of boreal guest migration into the
Mediterranean, introduced by DE STEFANI in 1876, was
considered a basic tool of climatic inference up to the
late 1960's. It was affirmed in two international
congresses, one held in London (1948), the other in
Algiers (1952), that the arrival of the boreal guests into
the Mediterranean marks the transition from the Pliocene
preglacial epoch into the Pleistocene glacial epoch. Yet,
once again in 1965 it was stressed that this migrational
event either occurred contemporaneously with (GRICHUK
& Al., 1965) or preceded (SELLI, 1967) the first glaciation
in the northern hemisphere. However, only a few years
later, the stratigraphic and paleoclimatic record produced
evidence that the onset of the Arctic ice-sheet should be
dated as Pliocene (SHACKLETON & OPDYKE, 1976;
SHACKLETON & Al., 1984) and that it therefore pre-dated
the migration of boreal guests into the Mediterranean.
Moreover, the oxygen isotopic record did not produce
any evidence of an important event at the time of the mi-
gration of the boreal guests, that is, the time span around
the Olduvai event. Consequently, the paleoclimatic
significance attributed to the boreal guests was rejected
a priori, without further analysis of the question.
Nevertheless, in concordance with Hedbergian philos-
ophy, the arrival of the boreal guests in the Mediter-
ranean continued to represent the only historically valid
criterion for defining the boundary between the Pliocene
and the Pleistocene, despite the fact that the climatic
significance of this event was not taken into account
(PELoSIO & Al., 1980). :

In the 1970's, the hypothesis that boreal molluscs
migrated into the Mediterranean in at least three succes-
sive phases, received definite confirmation, thanks to
the work of Palermo school (RUGGIERI & SPROVIERI, 1977).
According to RUGGIERI & Al., (1984), the three migration
pulses correspond, at least in part, with the chrono-
stratigraphic division of the Lower Pleistocene in the
Santernian, Emilian, and Sicilian stages (sensu RUGGIERI
& SPROVIERI, 1977). It should be noted that according to
RUGGIERI & SPROVIERI (1977), each migration pulse was
followed by the extinction of a group of warm affinity
molluscs (see also RAFFI, 1986). These extinction
events, following those of the Pliocene (RAFFI & Al,
1985) were clearly a consequence of the climatic cooling
trend and suggest once again that the climatic
significance of the boreal guests is not to be overlooked.

On the basis of the biogeographical distribution and
the physiological and reproductive requirements of the
boreal guests, one cannot but admit the paleoclimatic

significance of their arrival into the Mediterranean.
According to RAFFI (1986), generally speaking, their
arrival and the contemporaneous survival of the taxa of
warm affinity, which are still characteristic of the
Moroccan-Mediterranean bio- province today, were due
to a setting-up of a climatic regime characterized by
winter low water temperatures (mean surface water
temperature in February lower than 109C at least) and
summer relatively high water temper- atures (not lower
than 19-200C for at least 3 to 4 months). This hypothesis
appears to concur closely with the paleoclimatic curve
proposed by ZAGWJIN (1975) and by BRISKIN & BERGGREN
(1975). In addition, it does not conflict with the isotopic
curve proposed by SHACKLETON & Al (1984). This
conclusion could reconcile the chronostratigraphic
definition of the Plio-Pleistocene boundary with its
paleoclimatic significance (see HAG & Al., 1977).

In recent years researchers have assigned an
increasingly important role to Pteropoda in paleoclimatic
interpretations of the Pleistocene successions (see ref-
erences in BUCCHERI, 1984). Quite recently BUCCHERI
(1984) recorded the presence of a strong peak of Li-
macina retroversa, a subarctic species, in the ptercpod
assemblage curve of the Sicilian stratotype section out-
cropping at Cava Puleo (Ficarazzi, Palermo) (RUGGIERI &
Al., 1975). This peak at the top of the Sicilian stratotype
section has been interpreted as a drastic cold event, and
it may possibly be correlated with the top of the glacial
stage 22 on the basis of the biostratigraphic data
collected by DiISTEFANO & Rio (1981). According to
SHACKLETON & OPDYKE (1976), the top corresponds to the
preglacial-glacial Pleistocene boundary.

We would like to note here that the peak of the Li-
macina retroversa in the calcarenitic bed at the top of the
Sicilian stratotype corresponds to the higher taxonomic
diversity of benthic boreal molluscs recorded in the
Mediterranean Lower Pleistocene (see RUGGIERI & SPRO-
VIERI, 1877).

With its introduction in the 1970's, the concept of
synecology in the study of Plio-Pleistocene mollusc fau-
na triggered a substantial improvement in paleo-
environmental analyses. Thanks to the high percentage
of survival of Pleistocene mollusc fauna (Lyellian
percentages), which is estimated as higher than 70%,
paleoecological research has been taking direct advan-
tage of the copious data furnished on the present
Mediterranean biocenoses. The benthic bionomic
framework developed by the French school, particularly
the Endoume school, has been playing a leading part in
the development of Plio-Pleistocene paleoecologic
studies in ltaly (see Di GERONIMO, 1985).
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