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Fig.1 Map showing faults, rivers and tectonic divisions in North China
1—First—order tectonic unit; 2—Second—order tectonic unit; 3—River; 4—Fault; 5—Tectonic unit and its number. [=North China circular rift basin and
mountain range in its surroundings; II—=Ordos cratonic block and elongated down—faulted basin belt in its surroundings: II—=1—Ordos cratonic block;
II-2—Elongaed down—faulted basin belt in surroundings: [I-2—a—Yinchuan down—faulted basin; [I-2—b—Hetao down—faulted basin;

1I-2—c—Shanxi down—faulted basin; [I-2—d—Weihe down—faulted basin
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Table 1 Units of the lithosphere structure in North China and their general characteristics
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Fig.2 Three models of lithospheric extension mechanism

(after DePaolo and Daley™)
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Fig.3 Crust—mantle V, structure and seismic focus distribution beneath the Yinchuan basin

(modified from geoscience transect of State Seismological Bureau (CSB)!"?); faults are added by the present authors)
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Fig.4 Cartoon showing the regional stress field surrounding the
Ordos block (after CSB )
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Table 2 Simplified stratigraphic and sedimentary sequences for the large ring-like basin of North China
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Table 3 Stratigraphy and sedimentation rates of the Langfang—Gu’an
Subbasin, Centeral Hebei
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Table 4 Major oxides of Cenozoic basalt in North China, recalculated as 100% anhydrous,

from the data of Ye et al®” and Wang™!, and other parameters

X 15 N 8 Si0: MgO Na:0 K20 Mg o T/C P/GPa  h/km B
P N -Q(154)  47.52 8.89 3.40 1.39 0.68 5.08 1300 2.0 65 1.89
E(146) 49.74 7.70 3.49 1.46 0.69 3.63 1275 1.5 50 2.66
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PAR1 E(30) 50.41 7.34 3.48 0.99 0.67 2.70 1240 1.4 47 2.83
I = E(9) 51.76 6.76 2.68 0.80 0.61 1.38 1225 1.2 41 3.24
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Table 5 Comparison of volcanic events between the Qinghai—Tibet
Plateau and North China
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Fig.5 Cartoon showing the dynamic model of the lithosphere—asthenosphere system for the North

China region during Cenozoic volcanism
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Cenozoic lithospheric extension and thinning of North China.
Mechanism and process

DENG Jin—fu', XIAO Qing—hui', QIU Rui—zhao’, LIU Cui', ZHAO Guo—chun',
YU Bing—song', ZHOU Su', ZHONG Chang—ting', WU Zong—xu'

(1. Key Laboratory of Lithospheric Tectonics, Deep—level Process and Exploration of the Ministry of Education, China University of Geosciences,
Beijing 100083, China
2. Development and Research Center, China Geological Survey, Beijing 100037, China)

Abstract: Two lithospheric —scale tectonic units may be distinguished in North China: the circular North China rift and its
surrounding mountain ranges in the east and the Ordos cratonic block and its surrounding elongated down—faulted basins in the west.
The former consists of the main quasi—circular basins and surrounding ranges, as well as the mountain ranges in Jiangsu and Shandong
in the central part of the large quasi —circular basin. The North China rift basins formed mainly by pure shearing and distributed
shearing  (both of which contain simple shear components) deformation mechanisms during the Paleogene and Neogene —Quaternary
respectively. They originated by the combined action of the uplift of the Ordos cratonic block and NE—directed compression on the
Liupan Mountains at the southern margin of Ordos from the Qinghai—Tibet Plateau collision zone. In the Cenozoic, during the rapid
extensive lithospheric thinning, the rate of the E—directed extension in the eastern North China region was much higher than that in
the Ordos block in the west, which implies that the eastward flow of the asthenospheric material may have actively dragged the
overlying lithosphere eastward. There might be three passageways to allow the eastward flow of the asthenospheric material below the
Qinghai—Tibet collision zone: (a) from the southern part of the plateau through Songpan—Garzé and Sanjiang (which refers to the
Lancang, Nujiang and Jinsha rivers flowing in eastern Tibet, southwestern Sichuan and western Yunnan) to the South China Sea, (b)
from the northern part of the plateau through the Liupan Mountains, peripheries of Ordos and Northeast China plain to the Sea of
Japan, and (c) from Pamir through the Tianshan Mountains, western Mongolia and Baikal to the Okhotsk Sea.

Key words: North China; lithospheric extension and thinning; asthenospheric lateral flow and upwelling, mechanism and process
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