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Activities and results

This study allowed to reconstruct the relationship between sedimentation diagenesis, and the related
syntectonic features in the sedimentary successions drilled along the Antarctic continental margin, in the
Ross Sea Area.

1500 m of sedimentary successions drilled during te Cape Roberts Project were relogged in order to revise

all the macrostrructures. Samples from cores CRP-1, CRP-2 and CRP-3 were characterized in terms of

microstructures, mineral-fills, microtextures. Detailed microanalyses on this sections/chips using LC, CL,

SEM, EDS were performed. A comphrensive dataset permitted to discriminate 4 paragenesis related to

different stress regime, on the basis of the different calcite microfabrics interpreted as related to different

tectonic control:

- Microsparite-sparite: occurs as infills in most veins. Under CL, calcite crystals have a uniform brightness
suggesting a homogeneous composition. -Drusy calcite fills small cavities, often associated with sparite
and/or elongated crystals. -Elongated calcite is also common as vein infills formed either by wide (up to
50 um ) fibers growing from the vein wall toward the vein center, often associated with sparite/drusy
sparite, or by straight fibers growing across the vein (no median line).

- Fibrous calcite consisting of micrometric acicular crystals were recorded only in a few veins. Under CL
calcite fibers show irregular crystal boundaries and different brightness (bright to dull) maybe due to
solid inclusions.

Geochemical investigations performed on all the vein samples showed that the different carbonate

microfabrics always consist of low-Mg low-Fe calcite and do not show any differences in terms of

composition.

We therefore correlated the microtextural, compositional, microstructural data to reconstruct a tentative

paragenesis of the different calcite microfabric and to clarify a possible tectonic control on sedimentation

and cementation, as follows:

Paragenesis 1: single stage of calcite precipitation consisting of microsparite as infills of micrometric veins

(hairlines) or sparite occuring as equant crystals as infills of centimetric veins suggesting no tectonic control

during sedimentation/cementation.

Paragenesis 2: A first stage of microsparite and/or sparite precipitation followed by syntectonic fibrous

calcite is interpreted as partially tectonic controlled.

Paragenesis 3: A first stage of microsparite and/or sparite precipitation followed by a second stage of

syntectonic elongated crystals, then formation of drusy calcite is due to a active tectonic control.

This multidisciplinary study showed that the different paragenesis of the analysed CRP Cenozoic records are

consistent with the regional stress regime interpreted as rift-related.

This study therefore highlighted that an accurate investigation of the different paragenesis of calcite veins is

a useful new tool to interpret the regional setting during sedimentation of drilled sedimentary successions.
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