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Detailed field studies, and access to high-quality seismic reflection and refraction data have led to an improved
understanding of the architecture and evolution of magma poor and magma rich margins. Associated with the
spatial-temporal evolution of the rift, it is evident that there are evolving, extensive, fluid-rock interactions due
to the infiltration of fluids within the sediment, basement and lithospheric mantle. Key questions therefore arise:
What are the different fluid-rock reactions that can be typed to different geodynamic stages of the rift evolution?
What are their compositions and how do they interact with their environment (basement, sediments, evaporites,
hydrosphere, and magmatism)? What are the implications for the evolution of the margin rheology, thermal
structure, depositional environments/organic matter maturity, and reservoir quality?

The Adriatic paleo-rifted margin is preserved in both SE Switzerland and northern Italy. The field exposures
provide a unique opportunity to study the fluid flow history of a hyperextended magma poor extensional margin.
Analysis of breccias, cement veins and replacement minerals reveal that the margin records a complex, long-lasting
history of dolomitization, calcification and silicification during the Jurassic rifting. The Red Sea by contrast is
a young rifted margin. It differs from the paleo-Adriatic margin by several characteristics: volcanism is more
evident, and syn-tectonic sediments, including evaporites (halite and anhydrite) are thicker. Several core and fluid
samples are available from both onshore and offshore wells, which reveal rift-related hydrothermal alteration. In
addition, we find evidence for the presence of an extreme dynamic hydraulic system with infiltration of surface
water into sub-salt units during Late Pleistocene.

In this study we present results from petrographic and geochemical analysis of basement and sedimentary rocks
from Adriatic field-derived samples and core/subsurface fluid samples for the Eastern Red Sea margin. The
results are presented using rift domain interpretations, thereby enabling the simple comparison of the observed
hydrothermal alteration within a first-order (spatial temporal) rift geodynamic framework.



