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steepening of the latitudinal temperature gradient which ultimately brought into exis-
tence separate Boreal and Tethyan ammonite realms.
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Classification of the Mediterranean Quaternary

SIR - 1 would like to draw attention to some problems of stratigraphical classification
presented by the marine Quaternary deposits of the Mediterranean.

They are now commonly divided into six Stages, named, from oldest to youngest,
Calabrian, Emilian, Sicilian, Milazzian, Tyrrhenian, Versilian. The first to be defined
were the Sicilian (1872), Calabrian (1910) and Tyrrhenian (1914), the definition of each
being based on the presence of various molluscan species which had immigrated from
the Atlantic. Subsequently the Milazzian (1918), Versilian (1942) and Emilian (1949)
Stages were proposed to accommodate deposits laid down during intervals when
immigrant faunas were, or were thought to be, altogether absent.

Of the immigrant faunas themselves, none is ubiquitous throughout the Mediterranean
region. In recognition of this, Gignoux (1913) concluded that classification must be
based not only upon faunas but also upon sea-levels and 'sedimentary cycles'. Such
criteria were accordingly included in the original definitions of the Milazzian and Ver-
silian Stages, and have also been included in new definitions proposed from time to time
for the other four (Hey, in press). This has led to serious ambiguity, for the relationship
between faunal and eustatic changes in the Quaternary Mediterranean is a matter on
which there has been much speculation but, as yet, little agreement.

Any further discussion of the classification of these deposits should, of course, take
place within the context of the recommendations recently issued by the International
Subcommission on Stratigraphic Classification. For the definition of chronostratigraphic
units, these require the designation of boundary-stratotypes 'chosen in sequences of
essentially continuous deposition at or near markers which are as favorable as possible
for long-distance chronocorrelation' (ISSC, 1972, 312). For the base of the Calabrian
Stage a boundary-stratotype at Le Castella, Calabria, was proposed in 1965 at the
Seventh INQUA Congress, the boundary itself to be defined, as in the original definition
of Gignoux (1910), by the arrival of the first cool-temperate Atlantic immigrants. No
stratotype, however, has yet been designated for any boundary within the Quaternary.
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In view of the ISSC recommendations it would clearly be desirable to define these
higher boundaries, also, by reference to faunal changes, such changes being generally
more useful for long-distance correlation than any which are purely sedimentological.
The arrival of the first immigrant mollusca, indeed, has now been recognized in continuous
sequences not only in southern Italy but also in northern Italy and in Greece. Their
departure, however, has never yet been certainly identified in a continuous sequence
either in Italy or elsewhere, and the same must be said of all succeeding arrivals and
departures of immigrants, except for one secondary influx in the Calabrian itself. This
reflects the fact that, of all the numerous marine Quaternary sequences so far recorded
from land-areas in and around the Mediterranean, the majority are both short and
discontinuous and none is complete. At one time, indeed, the arrivals and departures
not only of the first immigrant fauna but of its successor were thought to be recognizable
in the exceptionally long sequences of parts of northern Italy (Ruggieri & Selli, 1949),
but this is now disputed (Ruggieri, 1965).

It is in fact doubtful whether any land-based sequence yet described carries any
' markers' whatever which could be used, in the absence of radiometric or palaeomagnetic
dates, for correlation throughout the region. It would therefore appear that the land-
based deposits, as known at present, cannot be divided into Stages in accordance with
the ISSC recommendations, and that the beds which contain the immigrant faunas must
provisionally be regarded as nothing more than assemblage-zones or cenozones (ISSC,
1972, 307).

Conceivably, a complete sequence may yet̂ be revealed by boreholes in some land-area
which has undergone continuous subsidence, and this might permit the establishment of
a scheme of classification to which the 'traditional' nomenclature could still be applied.
Meanwhile, the most nearly complete sequences known are those recently revealed by
deep-sea cores, and they, moreover, can be related to the palaeomagnetic time-scale
(Cita et al. 1973). If any scheme of chronostratigraphic classification is to be set up in
the foreseeable future it may well be necessary, despite the obvious disadvantages, to
designate boundary-stratotypes within one or more of these cores.

I thank Mr. N. F. Hughes for helpful comments on a draft of this letter.
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