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Carbonatites are typically associated with intraplate
magmatism. The Pliocene Khanneshin carbonatite volcano in
southern Afghanistan is a rare exception. There, carbonatites
erupted above the actively subducting Makran slab that reaches
depths of ~180 km beneath the Registan Desert [1]. Trace
elements, stable isotopes (carbon, oxygen, and thallium: [2]), and
radiogenic isotopes (strontium, neodymium, and lead: [3])
indicate that the Khanneshin carbonatites derived from subducted
seafloor sediments of the Indus Fan. The inferred deposition age
of the sedimentary precursors implies that subducted material
recycled to and from mantle depths in less than 30 million years.
Efficient carbon recycling via carbonatitic melts helps explain
why global subduction zone carbon inputs are not balanced by
volcanic arc outputs [4]. The Khanneshin volcano may be a rare
surface expression of long-lived carbon reservoirs that form in
rear-arc lithosphere; carbonatites elsewhere that contain isotopic
evidence of recycling [5–7] may derive from such reservoirs that
were reactivated by intraplate rifting or hotspot activity.
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