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10 £ Ma An Important Geological Cycle of Rifting and Subsiding in Extensional Basins
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Abstract The evolution of sedimentary basins is always periodical and episodic. According to the analytical results of extension and
subsidence history of some typical rift basins in the world this paper suggests that 10 £ Ma should be an important cycle during basin
rifting which is probably controlled by the pulsating upwelling of asthenosphere. In order to study the effect of asthenosphere up-
welling pulsation on rifting cycle this paper has established an ideal pure shear model to simulate the variation of 2-D unsteady
geotemperature field on the scale of lithosphere. The results show that the lithosphere temperature field becomes gradually stable after
10+ Ma of asthenosphere upwelling which causes a relative balance in the system of lithosphere stretching basin subsiding and
magmatism and provides a background for another rifting cycle or thermal subsiding. Therefore the 10+ Ma of rifting cycle is con-
trolled by asthenosphere upwelling process and corresponding physical-thermal evolution which may be somewhat diverse according to
actual geodynamic parameters.
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Subsidence rate of base in Bohai Bay basin during Eogene indicating several rifting episodes and rapid subsidence
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Table 1 The intervals of extension and subsidence
episodes in part of typical rift basins in the world

Kutai
Campos
Suez

Andean

Ma  Ma
3 10.4~13 11.6 1998
4 6~12.5 9.95 1998
3 6~12.5 10.5 1998
4 6~12 9.6 1998
2 7~9 8 1996
3 4~7 6 1996
3 7~10 — 2001

3 8§.5~16 12

1 10 10 Mccay 2000
2 10~13 11.5 Mohriak 1989
1 9.5 9.5 Mark 1988
2 6.8~8 7.4 Sempere 1997

1996  b-

Mckenzie 1978
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Fig.2 Sketch map of 2-D thermal conducting

model of sedimentary basin in the scale of lithosphere
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Fig.3 Temperature field of lithosphere by different stretching factors after 10 Ma of asthenosphere upwelling
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Fig.4 Temperature field distribution in the edge and center of basin by different
stretching factors after 10 Ma of asthenosphere upwelling
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Fig. 5 Temperature field variation along geological time in the edge and center of basin by the stretching factor as 1.25
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Fig.6 Temperature field variation along geological time in the edge and center of basin by the stretching factor as 2
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