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Changes in ocean chemistry during the late Miocene

Kafousia, N., Karakitsios, V., Kontakiotis, G., Agiadi, K., De Rafelis M.

During the late Miocene, the oceanic chemistry of the Mediterranean basin was affected
by a severe environmental event, known as the Messinian Salinity Crisis (MSC). The
gradual restriction of the Mediterranean Sea from the Atlantic Ocean caused a series of
events in the palaeoenvironment, such as the reduction of deep-water ventilation, bottom
water stagnation, stratification; and caused the deposition of huge volumes of evaporites
at that time. In our study area (Zakynthos island, Greece), the evaporitic unit -108 m-
thick evaporite succession- comprises eight gypsum-marl cycles. The gypsum is
assigned to the Primary Lower Gypsum (PLG) and was deposited during the first MSC
stage (5.971-5.60 Ma). The purpose of this research is to study the oxygen isotope
composition of the evaporitic sequence of Kalamaki section; also to examine samples
from this unit in terms of otolith and foraminifera content. The oxygen isotopic
composition of the bulk rock shows a large variability from -3.75 to +8.8%.. These values
are divided mainly into two groups, values characteristic of freshwater (-3.75 to ~0%o)
and values characteristic of evaporating brines (~5 to 8.8%o). These two different
conditions follows one the other in the entire section until the end. Leaving the evaporitic
unit, the oxygen isotopic values return to normal marine conditions values. The
examination of samples for otolith and foraminifera assemblages revealed none, as it is
expected in such environments. The extreme environmental events that occurred in the
geological past are the key for understanding the response of the future oceans to the
climate change.

This research has been co-financed by the European Union (European Social Fund — ESF) and Greek
national funds through the Operational Program "Education and Lifelong Learning" of the National
Strategic Reference Framework (NSRF) - Research Funding Program: THALIS —UOA-“Messinian Salinity
Crisis: the greatest Mediterranean environmental perturbation and its repercussions to the biota”.
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