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STRUCTURAL EVOLUTION OF THE
LITHOSPHERIC MANTLE

DURING CONTINENTAL RIFTING
Insights from Alpine-Apennine opiolitic peridotites




Structural and petrological-geochemical studies of the Alpine
Apennine ophiolitic peridotites furnish significant contributi ons to
the understanding of the geodynamic evolution of the Ligure
Piemontese basin during Triassic-Jurassic continental extensic
and oceanic opening.

This talk aims at presenting field, structural and petrologicd data
from Alpine-Apennine ophiolitic peridotites that evidence, froma
mantle perspective, the tectonic and magmatic processes whi
characterized transition form continental rifting to oceanic
opening.
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Mesozoic continental extension in the Europe-Adria realmdriven
by far field tectonic forces led to thinning of the subcontinenal
lithospheric mantle and its progressive exhumation.

The sub-continental lithospheric mantle of the Europe-Adria ream
IS preserved in ophiolites deriving fromthe passive margins of th
basin (Ocean-Continent Transition settings - OCT) (e.g., Externa
Ligurides, Erro-Tobbio, North Lanzo, Upper Platta, Corsica).

OCT mantle maintains structural -paragenetic features indicating
progressive subsolidus exhumation frongarnet-facies conditions.

Provenance of the mantle exposed at OCT fromthe deep
lithosphere (P > 2.5 GPa) is marked by the presence of miom
wide clusters of orthopyroxene+spinel(+clinopyroxene) formed b
breakdown of precursor mantle garnet under spinel-facies
conditions (P < 2.5 GPa) and by abundant pyroxenite band
showing sporadic presence of garnet (P > 1.5 GPa).
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THE EXTENSIONAL SHEAR ZONES






THE FIRST APPEARANCE OF MELTS
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REACTIVE HARZBURGITES
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MELT ENTRAPMENT IN THE SHALLOW
LITHOSPHERE



IMPREGNATED PLAGIOCLASE PERIDOTITES
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MINERALS Equilibrium liquid
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GABBRO-NORITES
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THE HIDDEN MAGMATISM
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CHANNELLED MIGRATION OF MORBs






DUNITE CHANNELS
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GABBROIC ROCKS
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Our data reveal the existence of two different MORB-type melts:

1) The early MORB-type fractional melts, which percolated via
porous flow, reacted profoundly with the mantle lithosphere and

were entrapped in the extending lithospheric mantle[1];

1) The late aggregated MORBSs that migrated in dunite channels to
form the oceanic crustal rocks (gabbros and basalts) [2].
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