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Lu-Hf and U-Pb geochronology, and
thermometry link slab break-off to
regional heating in the Pamir
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Constraining the thermal evolution of the deep crust in the
Pamir-Tibet orogen is a critical step towards linking Cenozoic
plate dynamics, magmatism, and mountain building in the
region. Extensive research accomplishments during the past 3
decades now allow detailed reconstruction of Miocene
exhumation, uplift and magmatism across the orogen.
Nevertheless, earlier processes related to heating and
compression along the Eurasian margin are still largely
obscured. This is due to the scarcity of well-preserved
assemblages across the plateau region and the general
difficulty in resolving early petrological records. In contrast to
Tibet, the Pamir provides extensive exposure of Cenozoic
deep-crustal rocks [1]. In this study, we explore the early
thermal history of these rocks wusing garnet Lu-Hf
geochronology and thermometry, and rutile U-Pb dating and
Zr-in-rutile thermometry.

Garnet growth first occurred in the South Pamir at
ca. 37.0 Ma — shortly after the 44-40 Ma break-off of the
Indian Plate to the south [2]- and spread to the Central Pamir
during the following 10.4 Myr [3]. At 26.6 Ma, the deep crust
was heated beyond 750 °C regionally, and was ductile and
partially molten, aiding the switch to ductile thinning at
22-20 Ma. Rutile U-Pb thermochronology records cooling of
the deep crust to c. 500 °C at 9.0 Ma at an average rate of
30 K Myr'. The history uncovered here confirms a long-lived
thermal history of the Pamir deep crust [4], and advocates a
causal link between slab break-off and the heating and ductile
thinning of the subduction hanging wall.
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