32 5 Vol. 32 No. 5 637~651
2013 9 ACTA PETROLOGICA ET MINERALOGICA Sep. 2013

100029
110 km
Re-Os
225 Ma
80~90 km
Re-Os
Re-Os
P542.5 P597 A 1000 - 6524 2013 05-0637- 15

Nature and formation age of the Phanerozoic sub-continental lithospheric
mantle in South China

LIU Chuan-Zhou
(State Key Laboratory of Lithospheric Evolution, Institute of Geology and Geophysics, Chinese Academy of Sciences,
Beijing 100029, China)

Abstract: Mantle xenoliths entrained in volcanic rocks are direct samples that could provide important informa-
tion on both compositions and thermal state of the sub-continental lithospheric mantle (SCLM). Garnet lherzo-
lites trapped by lamproites that were emplaced during the Early Ordovician at Dahongshan of Hubei Province dis-
play abundant characteristics of both trace elements and isotopes. Their p-¢ estimates indicate that the SCLM
has a thickness of ~110 km. Mantle xenoliths trapped by the Early Jurassic basalts in the hinterland of South
China (Ningyuan and Daoxian) have fertile compositions, representing the mantle residues that were subjected
to low degrees of partial melting. The whole-rock Re-Os isotopes of Ninyuan mantle xenoliths support the exis-
tence of juvenile mantle in these areas during the Mesozoic, which resulted from the accretion of the astheno-
sphere. Therefore, the enriched mantle that had probably existed beneath Ningyuan during the Paleozoic was
completely delaminated and replaced by juvenile mantle. The mantle delamination was geodynamically related to
the large-scale lithospheric extension, which occurred since ~225 Ma. The Cenozoic basalts widely distributed
along the coastal areas of South China contain abundant mantle xenoliths. p-z estimates based on mineral compo-

sition reveal that the lithospheric mantle has a thickness of 80 ~90 km, with a hot geothermal gradient.
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Both whole-rock and sulfide Re-Os isotopes support the existence of ancient mantle residues of Paleoproterozoic

ages beneath the coastal areas of South China during the Cenozoic. Therefore, the Cenozoic lithospheric exten-

sion in this area only triggered partial removal of the ancient lithospheric mantle.
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Fig. 1 Sketch geological map of South China and locations of mantle xenoliths of different ages
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Fig. 2 Whole-rock major elements of the Mesozoic Taiyangshan mantle xenoliths from Ningyuan after Liu ez a/. 2012a
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