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Indicative Significance of Olivine in Mantle Peridotites

TANG Yan-jie, ZHANG Hong-fu, Ying Ji-feng, YANG Wei,
ZHAO Xin-miao, SU Ben-xun, XIAO Yan
(State Key Laboratory of L ithospheric Evolution, Instituteof Geology and Geop hysics,
Chinese Academy of Sciences, Beijing 100029, China)

Abstract Since normal mantle has relatively homogeneous SLi, 8°M g and 8’Fe values, the anomalies of these
isotopic ratios indicate that the lithospheric mantle must have experienced metasomatism of melts/ fluids. The Li
Mg and Fe isotopic characteristics of olivines in peridotite xenoliths from the North China Craton imply that the
lithospheric mantle beneath the craton has experienced multistage modification by melts/ fluids derived from different
sources. Olivine is major mineral in mantle peridotites and pyroxenites. Moreover, olivines usually occur in basaltic
rocks as phenocrysts and xenocrysts. Based on the summary of the latest developments of the signatures of major-
element (such as Mg and Fe) compositions and LirMg-Fe isotopic geochemistry of olivines in the mantle peridotites
from the North China Craton, the relationship between olivine geochemistry and the evolution of lithospheric mantle
beneath the craton is discussed in detailed. The aim is to deepen the understanding of the evolution history of the
lithospheric mantle beneath the North China Craton. The current investigations have shown that the characteristics
of mineralogy, elemental and isotopic geochemistry of olivines in mantle-derived peridotites can well indicate the
signature of lithospheric mantle and its evolution history, displaying important significance. Olivine Mg~ in mantle
peridotites can usually reflect the property of lithospheric mantle beneath cratonic areas. The olivines in peridotites
from ancient and refractory lithospheric mantle are usually high in Mg (> 92), while those from newlyaccreted
lithospheric mantle are relatively low in Mg# 9. As aresult, olivine Mg " of mantle peridotites has certain age

significance. The Li;, Mg and Fe isotopic compositions of olivines in mantle peridotites can efficiently imply the
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signature of lithospheric mantle and its evolutionary processes.

Key words; mantle peridotite xenolith; olivine; geochemistry; lithospheric evolution; North China Craton
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