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Formation of the Taihangshan Gravity Lineament by the Diachronous
Lithospheric Thinning of the North China Craton

XU Yi-gang

Key Laboratory of Isotope Geochronology and Geochemistry , Guangzhou Institute of Geochemistry, Chinese Academy of
Sciences, Guangzhou 510640, China

Abstract: The comparison of Cenozoic basalts and their mantle xenoliths from both sides of the Taihangshan gravity linea-
ment reveals that: (1) Cenozoic basalts from western and eastern North China display opposite temporal trends, suggesting
lithospheric thinning in western North China during the Cenozoic and lithospheric thickening in eastern North China; (2)
The lithospheric mantle in the west is mostly Late-Archean to Proterozoic in age, whereas that in the east has a modern age
with minor Proterozoic age; (3) The crust-mantle transition in the west is considerably thicker than in the east, probably
due to different extents of magmatic underplating. The spatial heterogeneity of the lithospheric mantle beneath North China
may have resulted from the diachronous thinning processes. Paleogeographic data suggest the first occurrence of the Taihan-
gshan gravity lineament was initially formed during the Early Cretaceous, which is coeval with the peak of Mesozoic mag-
matism in this region. Given the fact that Mesozoic magmatism was closely related to the lithospheric thinning, it is proposed
that the diachronous lithospheric thinning is the main mechanism by which the Taihangshan gravity lineament was formed.
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Fig. 1 (a) Bouguer gravity map of China showing

Daxing’anling-Taihangshan gravity lineament; (b)
Simplified map showing distribution of Cenozoic
rifting systems and tectonic division in the North
China craton
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Fig. 2 Histogram of exq of basalt-borne xenoliths from the western and eastern North China craton
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Fig. 4 Comparison of xenolith-derived geotherm and crust-mantle transition at (a) Hannuoba (western North China cra-

ton) and (b) Niishan (eastern North China craton)
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