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Fig.1 The distribution of mantle plume in eastern North China and the position of seismic tomographic profile

(notes: Yellow disconnected ring:limits of mantle plume in eastern North China; green ellipse: original mantle plume limits;

base map of topography after Ma Xingyuan, 1989; Red profile line after Yang Wencai, 2007)
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Fig.2 Limits of East China Plateau in early Mesozoic and
related geological events
1—Adaktie (intrusive rock) ;2—Adaktie (volcanic rock ) ; 3—Distribution
area of non— adaktie ; 4—Continental basin in upper Jurassic;

5—Plateau limits
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Fig.5 Seismic tomography images of high—resolution S—wave of two E—W principal sections

(location of the sections shown in Fig. 1)
The yellow horizontal line indicates the bottom of the lithosphere, while the rose—colored lines indicate locations

of the Upper Mantle shatter zones
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Fig.6 Seismic tomography images of high—resolution S—wave of two S—N principal sections (location of

the sections shown in Fig. 1)
The yellow horizontal line signifies the bottom of the lithosphere, the rose—colored lines indicate locations of the

Upper Mantle shatter zones, and the pink curves stand for the top boundary of the possible Upper Mantle plume
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Characteristics and evolution of the mantle plume in eastern North China

NIU Shu—yin'?, SUN Ai—qun', MA Bao—jun', ZHANG Jian—zhen',
MAO Jing—wen’, LI Hou—min’, WANG Bao—de', CHEN Chao'

(1.Shijiazhuang University of Economics, Shijiazhuang 050031, Hebei, China; 2. China University of Geosciences, Beijing 100029, China;
3. Institute of Mineral Resources, Chinese Academy of Geological Sciences, Beijing 100037, China)

Abstract; Since the Yanshanian movement, enormous tectonic transformation has taken place in eastern North
China. The tectonic pattern transformed from the conjunction—enlargement between North China platform and
Yangtze platform in the end of Indosinian movement to the evolution of mantle plume and regional extensional
faulting. In the process of North China mantle plume uplifting, the plume was blocked by the bottom of the
lithosphere and mushroomed outwards. With the thinning and faulting of the lithosphere, detached plastic mantle
rocks were cut by the ductile shearing zone in the surrounding areas of the basin, which resulted in anatectic
magmatism. The anatectic magmatism drove the uplifting of country rocks and formed a series of secondary uplifts

(mantle branches). Then the landform in eastern North China transformed from high plateau into a coupling

pattern of one basin with multiple mountains a spatial pattern of heat thinning fault basin on the top of the
mantle plume with a series of surrounding mantle branches. The faulting basin in eastern North China is coupled
westward with Taihang orogenic belt, northward with Yanshan orogenic belt, eastward with Korean peninsula,
and southward with Dabieshan orogenic belt (central fault basin with surrounding mantle branches).

Key words: mantle—crust movement;mantle plume ;mantle branch;extension structure ; tectonic evolution
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