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2- Thermochemical Sulfate Reduction (TSR) and SAS
D

1- Introduction: hypogenic caves in the Northern Pyrenees?

A typical example of SAS:
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-> Problematic (in Total «Fluid» program):
Reposition Sulfuric Acid Speleogenesis (SAS) in the
continuum of fluid-rock interactions in the foothills.
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The Arbailles Massif, a good candidate for SAS...

-> Numerous caves in Aptian and Dogger limestones

-> Caves located close to regional faults connected to Triassic evaporites

-> Current thermo-mineral springs = sulfate/sulfur-rich deep fluids circulation
-> GQypsum precipitation in karst systems

-> Relative proximity with oil seeps and hydrocarbon fields . . .
Cross section of the Arbailles Massif (modified from Viaud, 1991)

B t I b . b I f I f t . .t t. . [_1 Albian-Ceno.: conglomerates B Lias/Dogger: marls and
... DUT SEVEerail processes may oe responsioie ror cave suirate precipiiation. 1 Up. Aptian/Albian: black schistose limestones
-> SAS marls B Up. Triassic/Lo. Lias: limestones

> Pyrlte oxidation | [ Aptian: Urgonian limestones — an;_iélon-qi.tes —

hi fulf ich sedi . b Cross sectiom= B [ o. Aptian: Ste Suzanne marls p. Triassic: gypsum-rich marls
-> Leaching of sulfate-rich sediments (evaporite, carbonate...) * Cave gyp®R « Sulfur- & sulfate-rich | Geological map 1 Kimmeridgian: imestones * Supposed hypogenic caves and
-> DeCOmpOSItIOn of organic matter (guano...) @ Compatible SAS morphologies  springs of the Arbailles Massif Oxfordian: Hosta Marls thermo-mineral springs

4

eplacement pocket

. . ] N120-80N diaclases
Typical morphologies and mineral markers of SAS coated by gypsum crust

observed along a fossil level (-85 to -120m) BT
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Sulfate/sulfur-rich thermo-mineral springs
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6- Collaborations

P.&S. Degouve (GSHP Tarbes)
M. Douat (ARSIP, ICE Himalayas)
Collectif Nébélé

4- Sulfur isotopes: origin and processes 5- Conclusions: 1¢ hypothesis and Perspectives
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Cave sulfates are not linked to evaporite leaching or pyrite oxidation:
- such processes do not involve significant 6**S fractionation
- very few pyrites in sediments

Fluid inclusions P/T of fluids
in veins & S species
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U/Th on Absolute dating
gypsum of SAS

Modlified from Bauer, 1998

High 6°*S fractionation between Triassic evaporites and cave sulfates
-> Evidence of TSR and H,S-rich fluid migration




