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Fig.2 Relationship between the rheologic strength and the depth
of lithosphere of different tectonic units in the study area
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Fig.3 Geothermal structure of the crust and its
distribution of heat-generation rate
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STUDIES ON GEODYNAMIC SYSTEMS OF SEDIMENTARY
BASINS : TAKING WEST LIAONING,NORTH LIAONING
AND SOUTH SONGLIAO BASIN FOR EXAMPLE

Wang Dongpo' Xu Min' Xue Linfu' Liu Li' Wang Degin?
(1. Changchun University of Science and Technique , Changchun. , Jilin;2, Wang, Inc. , CA, U. §. A)

Abstract: The formation and evolution of a basin is related closely to evolution of the dynamic system in the deep of the
earth. The dynamic system mainly consists of the lithosphere, the asthenosphere and the Moho. The thickness of the litho-
sphere, effective elastic thickness and flowability decide tectonic and thermal activities and deformation , control the depth
of detachment, affect thermal texture and architectural types of the basin. The asthenosphere does not only corrode the
bottom of the lithosphere, but also affect directly its thermal property.The Moho is a mobile interface. On the whole, it re-
flects the crustal architecture of different tectonic units;microscopically, it indicats basin-forming model.In North China,
a lot of fault-depressed basins formed from Early-Middle Jurassic to early Early Cretaceous and a large depressed basin
formed in the late Early Cretaceous in Shongliao Region. These basins are distrituted regularly along Shongliao Basin-
North Liaoning-West Liaoning, and hydrocarbons-bearing property changes from gas-bearing fault-depression to depression
without oil, until at last fault-depression with no oil and gas at all. This seems to be related to the types of basins, but ac-
turally it is controlled by dynamic systems in the deep of the earth. The main facts are as follows: (1)The lithosphere
thickness is about 50 ~ 60 km in Shongliao Basin,25 km thinner than that in West Liaoning. This indicates that the thick-
er the lithosphere is,the deeper the detachment belts will be,and the bigger the intensity of the lithosphere will be . The
intensity of the lithosphere in Shongliao Basin is lower than that in West Liaoning. (2)Since there are considerable differ-
ences in the basements of the basins, geothermal structure in Shongliao Basin is different from that in West Liaoning. The
mantle heat flow Qr=58.1 mW/m” in Shongliao Basin, Qr/ (s = 77% ,and the mantle heat flow is only 36.8 mW/m’,
Qr/(Qs=59% in West Liaoning. The temperature of crust-mantle boundary in Shongliao Basin(744.4°C )is higher than
that in West Liaoning(644°C ) . The geothermal structure is the basic role that caused thermal subsident differences be-
tween Shongliao Basin and West Liaoning region.

Key Words: basin; geodynamics; system; lithosphere; detachment zone ; asthenosphere ; Moho





