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A new concept of Messinian Salinity Crisis based on physical
properties from the IODP Exp.402 in the Tyrrhenian Sea
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During the International Ocean Discovery Program (IODP) Expedition 402 in the Tyrrhenian Sea,

two of the six drilled sites, the U1613 and U1617, were located on the thinned continental crust of

the Cornaglia and Campania terraces, where the deposition of evaporites during the Messinian

Salinity Crisis (MSC) had been imaged with seismic data. Expedition 402 recovered Messinian

evaporites beneath a relatively thin sedimentary cover at both drill sites. At Site U1613, the

Messinian section is extremely thin (a few meters only). In contrast, at Site U1617, a complete 102

m-thick evaporitic sequence ranging from gypsum-enriched terrigenous sediments through

anhydrite to halite layers was sampled. This scientific drilling site is the only one in the

Mediterranean that penetrated the complete Messinian evaporitic sequence, providing a unique

opportunity to study the properties of the so-called Upper, Mobile and Lower units. A series of

physical property measurements was performed on these cores on board of the JOIDES

Resolution drillship, including P-wave velocity, density, magnetic susceptibility, natural gamma ray

and thermal conductivity. In addition, we collected representative discrete samples to measure P-

wave velocity (Vp), bulk density, grain density and porosity. These data allowed us to analyze the

sealing properties of the halite unit and its interaction with salt-induced tectonics. Furthermore,

from Vp and density used as input to calculate reflection coefficients, we generated a 1D synthetic

seismogram at Site U1617. We compared this synthetic seismogram with the multi-channel

seismic data acquired across the drill site, namely the Medoc 6 line. These new data allowed us to

compare the Messinian units recovered in situ with multichannel seismic data and thereby revise

seismic interpretation of these units. Thanks to the unique opportunity offered by the IODP

Expedition 402, we now have reliable data on the physical properties of Messinian evaporites and

we are able to provide new constraints on the interpretation of Messinian facies.
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