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Light calcium (Ca) isotope anomaly, observed among oceanic
island basalts (OIB), has been controversially attributed to either
recycling of carbonate, derivation from garnet-rich lithologies, or
both [1, 2]. Here we present Ca isotopic data for lavas from the
Pitcairn Island and nearby seamounts. The δ44/42Ca variation of
this single plume, from 0.30±0.02‰ (2SE, unless specified
otherwise) to 0.40±0.02‰, is comparable to the total range
observed in OIBs. The variable δ44/42Ca cannot be explained by
either post-eruption alteration or magma differentiation, but
reflects the presence of at least two groups of primary magmas.
One group of lavas showing affinity to recycling of superficial
crustal materials exhibits a MORB-like δ44/42Ca, and another
group with light δ44/42Ca is akin to pyroxenite-derived melts.
Combined with literature data, light Ca isotope anomaly among
OIBs mainly reflects incremental contribution of pyroxenite
melting and isotope fractionation during melting of garnet-rich
eclogite-pyroxenite in upwelling plume sources.
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