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The Rochechouart impact structure

Samples and methods

Drillings by Centre for International Research and Restitution on the Impact structure of Rochechouart [1] (CIRIR, 2017) recovered impactites from the deeply eroded Rochechouart structure (France, 206.92 ±0.32 Ma), formed on crystalline gneiss and granites from the Hercynian Massif Central [2]  50 samples from 6 drilled cores for petrography and bulk geochemistry  19 samples for isotopic analyses (Fe, Cu, Ge, Zn) Irregural transition between impactites and basement [3] + uneven distribution of impactite lithologies. 

Main results

 Uneven distribution of the different impactites lithologies across the structure  Non-traditional stable isotopic ratios showing variations compared to the target lithologies ratios: → limited volatilization effects (heavy ratios) on all lithologies shown by elements with low volatility (Fe) and high volatility (Zn);

→ Ge seems to preserve volatilization effects in suevites, impactoclastites and yellow impact melt rocks but display post-impact mobilisation effects in red impact melt rocks.  The effect of the impactor contribution remains to be investigated. 

  South and East → almost breccia-free (proximity collapsed central uplift ?) , Plagioclase, Musc ± augen K-Fds ±Gt Red Impact Melt Rocks Hypocrystalline brown-red groundmass, mineral and lithic clasts Groundmass = metasomatic K-fds, hydrothermal related Fe-Ti oxides and infills of voids/vesicules Yellow Impact Melt Rocks Hypocrystalline yellow groundmass, lithic and mineral clasts Groundmass = metasomatic K-fds (absence of Fe-Ti oxides) Limited extend in structure (Rochechouart SC15 and Recoudert SC17) Immiscibility with red impact melt rock Suevites Clastic groundmass bearing mineral + lithic target clasts + glass particules Only in Chassenon Butte SC2 (impact melt rock-free part of the structure) Polymict Impact Breccias Clastic brown-red to grey groundmass + mineral and lithic clasts Impactoclastites Ash-like stratified deposit of clastic material, similar to very fine suevite Only occurring on top of the Chassenon Butte sequence (SC1-3) Bearing impact spherules (composed of wavy to vermicular illite)

  Red impact melt rocks generally in isotopic ranges of target lithologies Suevites and impactoclastites : lighter signatures and higher Fe 2 O 3 contents than target lithologies → post-impact mobilization ?
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Cu isotopic ratios

Large variability in isotopic ratios (-0.75 to +0.93 ‰) and Cu contents (2.52-115.5 ppm) Red impact melt rocks: negative correlation from gneiss contents to lighter isotopic signatures → mobilization by post-impact hydrothermalism ?

Ge isotopic ratios

Group 1 (impactoclastites, suevites, yellow impact melt rocks): heavier Ge isotopic signatures → volatilization ? Group 2 (impact melt rocks): lighter Ge isotopic signatures but higher Ge elementary content → post-impact mobilization ?

Zn isotopic ratios

Almost all lithologies display Zn isotopic ratios lighter than target lithologies → mobilization by postimpact hydrothermalism ? Impact cratering is a fundamental phenomenon of planetary surface evolution during which processes such as impact melting, mixing, volatilization, projectile contamination, and impact-induced hydrothermalism affect the target lithologies. Detailed petrography, along with the use of a set of 4 non-traditional stable isotopes covering a full range of volatilities aim to disentangle these processes.