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The modification of the lithospheric mantle beneath the North China Craton
by subducted continental and oceanic crust: Oxygen isotopic records of olivine

GUO Feng
(State Key Laboratory of Isotope Geochemistry, Guangzhou Institute of Geochemistry, Chinese Academy of Sciences,
Guangzhou 510640, China)

Abstract: Oxygen isotopic records from olivine crystals in Mesozoic mafic rocks and xenoliths in Shandong
Province indicate an important contribution of both subducted continental crust and oceanic crust to the modifica-
tion of the lithospheric mantle beneath the North China Craton (NCC). The early Cretaceous lithospheric man-
tle that has higher 8'%0 (6.0%0~7.2%0) than normal mantle was mainly metasomatized by melts/fluids derived
from the subducted Yangtze crustal rocks, which included the lower mafic and upper felsic components with sub-
ordinate marine carbonates. In contrast, some low-MgO peridotite xenoliths in the late Cretaceous lithospheric
mantle that has lower 8'%0 (4.1%0~5.3%0) than normal mantle were ascribed to the modification of subducted
oceanic crust that had been hydrothermally altered prior to the subduction. The incorporation of recycling crustal
rocks into the lithospheric mantle through plate subduction was an important mechanism for the modification and
destruction of the lithospheric mantle beneath the NCC, e.g., the introduction of the fertile continental crustal
components led to the refertilization of the lithospheric mantle that made it more fusible in response to thermal

perturbation. The large-scale early Cretaceous mafic magmatism in NCC resulted probably from the breakoff
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or detachment of the entire subducted continental slab. The subduction of the paleo-Pacific Ocean since late

Mesozoic has exerted a significant impact on the mantle replacement and accretion, resulting in the coexistence

of “old” and “newly accreted” mantle domain beneath the NCC.

Key words: mantle modification; oxygen isotopes; olivine; Mesozoic; NCC
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Fig. 4 A cartoon showing the possible Mesozoic tectono-magmatic evolution in Shandong Province
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