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THE MESOZOIC AND CENOZOIC GEOTECTONIC
CHARACTERISTICS AND DYNAMICAL MODEL
OF THE LITHOSPHERE IN NORTH
CHINA FAULTBLOCK REGION

Zhang Wenyou Zhang Kang Zhao Yonggui Cai Xinping Wang Xinhe Xu Guizhong
Wu Haiwei Han Beichuan and Zeng Xiangshan ’
(Institute of Geology, Academia Sinica)

Abstract

Essential change in tectonic features of North China had taken place during Mesozoic
and Cenozoic in contrast with the steady development in Palacozoic ear. The great unified
fault-block region had gradually disrupted to form a series of large grabens. Corresponding-
ly, the thicknesses of the crust and lithosphere as well as their modes of movements had
also changed. This process is difficult to be interpreted simply by the underthrusting of Pa-
cific plate underneath the Asian continent, for it might evolve through causes attributive to
the change in speed of earth’s rotation and the thermal activity within lithosphere and asthe-
nosphere, resulting in the manifestation of block-faulting movement, both horizonal and
vertical.

In the early Mesozoic, tectonic pattern in present region inherited the Palacozoic era.
Later, the great sedimentaty basins gradually reduced in their size and disrupted, and the
east-west differentiation began to predominate. Since the Jurassic period, a series of grabens
in various drections had developed in uplifted areas, in which volcanic and detrital rocks
of great thickness were accumulated. The great sedimentary basins vanished after the early
Cretaceous, and grabens in dominant NNE and EW directions occurred, making up rhom-
bic configurations.

The reginal magmatism had its peculiar characteristics. Temporally, it started from the
Triassic, and reached its climax during Js-Ki. Spatially, the marginal and the internal tectono
-magmatic associations can be recognized. The former consists of granitoids and intermedi-
ate-acidic rocks, the latter formed along threecontinent-rift zones. Geochronologically, rocks
become younger sideward from axes of these zones, with the alkalinity (especially, K;O)
correspondingly increasing.

The Eogene magmatic rocks are mainly tholeiitic, distributed in graben areas, whereas
the Neogene and Quaternary ones are alkalic basalts distributed in uplifed areas and inter-
block fracture zones. Compated with the Cenozoic magmatic rocks, the Mesozoic ones are
more alkalic.

The development of the sedimentary and magmatic formations had obviously been

controlled by the activities of the crustal fractures. Some of intensely active grabens are of
the nature of continental refts.
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The mean thickness of the regional lithosphere is about 80 km. On the whole, the li-
thosphere is thicker in the western part than that in the eastern part. The thickness of the
crust also has the same features. The lithospheric thickness in present region is comparable
with the mean' thickness in Mesozoic folded and reactivated regions over the world. As
compared with the Precambrian stable platforms, howevert, he lithosphere had undergone
an evolutional process of thinning during the Mesozoic and Cenozoic, with a lithospheric
attenuation of about 100 km: This process accounted for the reactivation of preceding frac-
tures, controlling the. development of various graben systems:.

In correspondence with the development of formations, the evolution of the regional
stress fields may be.divided into three stages. In eatly stage, the regional.stress field result-
ed mainly from the compression of Siberian Fault-block Region toward the south, stronger
in the west and weaker in the east. There fore, the lithosphere of the present region, as a
visco-elastic body creeped to the south-east, and resulted in its impacting and interaction
with Pacific Lithosphere Fault-block Region. In the later stage, the direction of the inter-
action changed from SE to EW. Moreover, the material of the asthenosphere beneath the
uplifted area of the lithosphere continued spreading, causing.the stretching, thinning and
fracturing of the lithosphere. In the last stage, during the Neogene and Quarternary, the ac-
tions of Pacific Fault:block Region futher strengthened. Simultaneously, the North. China
Fault-block Region is compressed by Qinghai--Tibet Fault-block Region.

Thus, the stress field of the region shows some variations.
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