Fluid-rock-deformation interactions in the fossil
Zanskar detachment footwall (NW India) revealing
past topography
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Résumé

The South Tibetan detachment parallels the east-west trending axis of the Himalayan
range
over > 1500 km and represents an untapped source of information for understanding the cou-
pling among multi-scale deformation processes, fluid flow, exhumation of high-grade rocks,
and topography. Here, a combination of microstructural, electron microprobe micro-analyzer
(EPMA), thermometry, together with U-Pb geochronology and hydrogen isotope data from
samples collected systematically over 2700 m of structural section from the Zanskar detach-
ment zone (ZDZ) into the underlying mylonitic footwall document intense meteoric fluid-
rock-deformation interactions within the top 483 m of the exposed fossil mylonitic front
which was active at 22-20 Ma.

In contrast to low d2H values characterizing the synkinematic silicates from the top of the
ZDZ footwall, biotite and muscovite grains collected at greater depth yield high d 2H values
reflecting a signature of deep crustal fluids. These contrasting hydrogen isotope results can
be correlated with quartz and muscovite microstructures as well as EPMA data, highlighting
high iron and magnesium and low aluminium contents for muscovite at the top compared to
those at the bottom of the section.

Deformation temperatures estimated using the opening angle of quartz c-axes fabrics increase
from 4830C at the top of the section to 6810C at the bottom; this gradient corresponds to the
combined effects of crustal thinning, low-angle normal faulting/shearing, and refrigeration
by convective circulation of surface fluids.
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Calculated d 2Hwater values ranging from -115 %o to -95 %o suggest that the Zanskar area
was standing at least above 2500 -3000 m mean topographic elevation during the early
Miocene. When compared with previous data obtained from Mount Everest, our results
suggest that high topography along the Himalayan range was diachronous occurring at _~20
Ma in the western Himalaya (> 3000) and at _"15 Ma in the Central Himalaya (> 5000m).
This study highlights the close relationships between topography, meteoric fluid flow, high
heat flux, and exhumation of the Himalayan Crystalline Core.
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