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During the last 0.45 Ma, the Crotone Basin, a forearc basin located on the Ionian side of Calabria, southern Italy,
experienced a phase of uplift that persists today. The transition from subsidence to uplift occurred close to the
Marine Isotope Stage (MIS) 11 (ca. 0.4 Ma). The subsequent progressive emergence of the area was punctuated
by several marine transgressions linked to high-frequency, high-magnitude glacio-eustatic changes, which are
recorded as coastal terraces. These high-frequency sequences show a variable stacking pattern due to the inter-
play between glacio-eustasy, uplift and local physiography. In particular, a progressive SE-ward migration of the
shoreline is documented in the study area sinceMIS 11. This trendwas enhanced during theMIS 5.5 toMIS 2 time
interval, due to the combined effect of uplift and lowering glacio-eustatic sea level until the Last Glacial Maxi-
mum. Moreover, the regional uplift also led to a physiographic change from relatively low-gradient to high-gra-
dient settings between MIS 7.1 and MIS 5.5. A comparison between the late Quaternary geological record of the
Crotone Basin and that of other basins is crucial to improve the present knowledge on past sea levels related to
MISs. This ultimately will help to better understand the Holocene sea-level history and the human contribution
to sea-level change, in order to predict future scenarios.
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1. Introduction

TheMiddle to Late Pleistocene timewas characterized by high-mag-
nitude (up to 100–150m) eustatic changes linked to climatic variations
that produced alternating glacial-interglacial phases (Fig. 1). This phe-
nomenon, called glacio-eustasy, is documented by the marine oxygen

isotopic record (theMarine Isotope Stages, MIS) as well as by sedimen-
tary and stratigraphic features of the deposits (e.g., Zecchin et al.,
2010b). The glacio-eustasy is related to variations in Earth-orbital pa-
rameters with different periodicity (the so-called Milankovitch cyclici-
ty), spanning between 20 and 400 ka (Hays et al., 1976). The 100 ka
duration eccentricity cycle is effective since ca. 0.8 Ma (Raymo, 1997);
shorter-term cycles, characterized by lowermagnitude, are those obliq-
uity- and precession-driven, respectively of ca. 40 and 20 ka duration
(Dansgaard et al., 1993; Rohling et al., 1998; Siddall et al., 2003).
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These glacio-eustatic sea-level changes with different periodicity corre-
late with the MISs and with the isotope substage cyclicity (Fig. 1), and
are recorded at outcrop as high-frequency sequences (Zecchin and
Catuneanu, 2013; Catuneanu and Zecchin, 2013). During the Quaterna-
ry time, glacio-eustatic changes related to the substage cyclicity may be
recorded as marine terraces along uplifting coastal areas. The study of
the interplay between glacio-eustasy and sedimentation, therefore, is
essential in order to reconstruct ancient landscapes and shorelines,
and is very useful to delineate the uplift rates and theQuaternary evolu-
tion of coastal areas.

Previous studies of the more recent part (Middle to Upper Pleis-
tocene) of the Crotone Basin succession (southern Italy), an uplifted

Neogene forearc basin, have allowed to document MISs and sub-
stages within deep-marine to shallow-marine deposits (Massari et
al., 2002; Zecchin et al., 2004b, 2009, 2010a, 2011a, 2011b). The al-
ternation between glacial and interglacial phases has produced
high-frequency sequences that are stacked in different ways, de-
pending on the scale of the glacio-eustatic sea-level changes and
on their interplay with tectonics and regional uplift (Zecchin et al.,
2010b). However, at present the stratigraphic relationships between
the high-frequency sequences linked to MISs and substages, and the
reconstruction of the environmental variability due to the glacial-in-
terglacial cyclicity, are available only for limited areas of the basin
and/or for limited temporal scales.

Fig. 1. Sea level curves of the last 0.5 Ma with indication of the Marine Isotope Stages (numbered). The inferred time intervals duringwhich the Serra Mulara Formation has accumulated,
and themarine terraces and the post Last GlacialMaximum (LGM) coastal cliffs have formed, are indicated below. The gray bar at the top indicates the phase of uplift of the Crotone Basin,
started at ca. 0.4 Ma and persisting today (see text).
(Modified from Lea et al., 2002 and Siddall et al., 2003.)

Fig. 2. DTM map showing the Calabrian Arc, positioned between the NW-trending southern Apennines and the E-trending Sicilian Maghrebides. The study area, corresponding to the
Crotone Basin, is highlighted.
(Modified from Zecchin et al., 2015b.)
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