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The Piedmont Basin (NW Italy)

➢ Thrust-top basin in the Alpine retroforeland

➢ Sediments: Upper Eocene to Messinian
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The Messinian stratigraphy

➢ Sant’Agata Fossili Marls formation Shales and marls

➢ At the top: 

Primary Lower Gypsum (PLG) unit Shales and primary gypsum

Resedimented and chaotic evaporites

Fluvio-deltaic deposits➢ Cassano Spinola Conglomerates

➢ Valle Versa chaotic complex
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Deposition paced by 

astronomical precession

Shales: prec. minima

Marls/gypsum: prec. maxima
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The Govone section

➢ Marls: drier climate (precession maxima)

➢ Shales: moister climate (precession minima)

After the onset of the MSC?

Paleoenvironmental 

reconstructions 

highly elusive

➢ NO lithological changes

➢ Scarcity or absence of fossils

Pre-Messinian salinity crisis (MSC, > 5.97 Ma):

Intermediate to deep-water settings

Planktonic foraminifera assemblages fluctuations 

(up to cycle Gm27)

MethodologiesIntroduction & geological setting Conclusions

Environmental changes across the onset of the Messinian 
salinity crisis: insights from the Piedmont Basin (NW Italy)

Results & discussion

This study
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Multidisciplinary approach:

• X-Ray fluorescence analyses: major (Al, Si, Ti) and trace (Zr) elements

Inorganic geochemistry (33 samples)

Sedimentological analyses

Organic geochemistry (21 samples)

• Lipid biomarker analyses and calculations of indices  (Carbon Preference Index, CPI)

• Compound-specific C (d13C) and H (d2H, 16 samples) stable isotopes on n-C31 alkane

CPI=0.5 ×
C25+C27+C29+C31+C33
C24+C26+C28+C30+C32

+
C25+C27+C29+C31+C33
C26+C28+C30+C32+C34

(Modified from Bray and Evans, 1961)
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increased aeolian inputs 

(high element/Al ratios)
Drier climate  

conditions at 

precession maxima

Higher inputs of terrestrial organic 

matter (high n-alkane contents)

reduced aeolian inputs 

(low element/Al ratios)

Denser terrestrial 

vegetation cover

Moister climate 

conditions at 

precession minima

Upward decrease of 

element/Al ratios
Moister climate conditions in 

the initial stage of the MSC

SHALES

MARLS
Lower inputs of terrestrial organic 

matter (low n-alkane contents)

Upward increase of 

n-alkane contents

CPI >4
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d13C isotopes

unimportant contribution 

to the lipid pool

d13Cn-C31
: C3 plants dominated vegetation

No significant change 

among the lithologies

subtropical humid taxa

conifers

the overall climate remained 

humid, even at precession 

maxima

Upward decrease 

in d13C values 
Reduced water stress and less 

fractionation during CO2 uptake
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Precession minima

Shales: 2H-depleted

Precession maxima

Marls: 2H-enriched

Upward enrichment 

of d2H values?

Cyclical pattern

paced by precession

✓ Intensified 

Mediterranean 

storm track

✓ Increased rainfall

✓ Lower 

evapotranspiration

Mediterranean storm track: 

bring 2H-depleted moisture 

from N. Atlantic
✓ Weakened 

Mediterranean 

storm track

✓ Reduced rainfall

✓ Higher 

evapotranspiration

Progressive increase 

of Mediterranean 

derived moisture
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More humid Less humid
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d2H isotopes



Summarizing…

➢ Precession minima: more humid climate and extra 2H-depleted moisture with N. 

Atlantic origin

➢ Precession maxima: relatively more arid climate (C3 plants still dominated!) and 

rainfall dominated by 2H-enriched moisture from the Mediterranean

➢ Earliest phase of the MSC: N. Mediterranean evolved towards moister climate 

conditions because of supply of extra 2H-enriched moisture from the Mediterranean
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