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Genesis of high-magnesian adakitic andesite and the associated calc-alkaline
andesite and dacite
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To investigate the nature and origin of across-arc geochemical variations over
time in mantle wedge-derived magmas, we have carried out a geochemical examination of arc basalts
spanning an age range of 35 Ma to the present in the NE Japan arc. Back-arc basalts erupted at 24-18 Ma,
10-8 Ma, 6-3 Ma and 2.5-0 Ma have higher contents of both HFSE and REE, and incompatible trace element
ratios compared to frontal-arc basalts at any given time. Geochemical modeling using Nb/Yb- Nb shows that
the frontal-arc and back-arc compositional differences independent of subduction modification can be
explained by different degrees of melting (higher degrees of melting for frontal-arc magmas and lower
degrees of melting for back-arc magmas) of a nearly homogeneous DMM-like source. We proposed a depleted
asthenospheric mantle upwelling model with interaction between asthenospheric mantle-derived magma and
overlying lithospheric mantle to explain geochemical characteristics for 35-0 Ma NEJ basalts.
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