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Abstract; In order to understand the dynamic mechanism of formation and evolution of the Yinggehai basin, the backstrip-
ping and strain rate inversion methods are used to study the stratigraphic sections and boreholes by analyzing the relevant da-
ta. The results show a discrepancy between observed post-rift subsidence and theoretically predicted post-rift subsidence
based on a multiple rift model. Our modeling results of two seismic sections show clearly that the anomalous subsidence dur-
ing the post-rift stage in the northwestern part of the basin, between 300 m and 500 m. is much less than that in the middle
and southeastern parts, which ranges from 900 to 1 200 m. We compare these results with those of time-dependent dynamic
topography subsidence based on the global mantle flow model. The computed dynamic topography decreases by about 300 m
from 20 Ma ago to the present in the northern South China Sea area. Observed anomalous subsidence within a range of less
than 300 m during the post-rift stage can be interpreted as the effect of dynamic topography. However, the huge anomalous
subsidence in the middle and southeastern areas may originate from a combination of the dextral strike-slip movements of
marginal faults since the Late Miocene, rapid thermal subsidence after rifting and the response of dynamic topography.
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Fig. 1 Structure and vertical sequence of the Yinggehai basin showing the position of selected cross sections and explora-

tion wells used in this study



3 351
( 1 AB.CD).
, (Ru and Pigott, 1986; ,
,1997; Lin et al., 1997; Clift and Lin, ( ,1995).
2001), NW , -
( ,1998 ). . Sclater and Chris-
tie(1980)
(10. 5 Ma) @b
= —( +
, (1 ) + ) (D
( , 1997), , N
( ) .
(2001)
(1997) (1998) ,
Baldwin (1999) -
. Allen et al.
(1984) Leloup et al. (1995) (White, 1993,1994)
35 20 Ma , 5 Ma ,
. Sun et al. (2003) R
1 5 Ma
.Ren et al. (2001) , R
3 , ,
2 )
3 (
. , — ,
10. 5 Ma.

b

(Rangin et al. , 1995).
1 . 1



352 — 33

A-B CDC 2 3)
N 140 Gafl( 2 3)9

3500 m(C 2 3. C 3.

% (km)
e
N = OOV dINWn DLW = O

1 1 1 1 1 1 1 1 1 1 1
0.0 8.0 16.0 24.0 32.0 40.0 48.0 56.0 64.0 72.0 80.0 88.0 96.0 104.0
PH B (km)

o 5 9 1 o (km)
o =

(b)
2. 1 1 1 1 1 1 1 1 1 1 1
%00 80 1607240 320 4%Q 480 560 640 7% 80.0 88.0 96.0 104.0
i 55 (km)
60 AR T i 2 60 ;7 S AR 2k ;7 S 2k
~ o~ 54 54
< < <
<) O 48 S 48
B 42 42
B s 36 “ 36
2l 230 230
0 0 f 0 L
50 40 30 20 10 0 50 40 30 20 10 0 50 40 30 20 10 0
i (M) i 17l (Ma) I} 1) (Ma)
0.0 ] 32 37 Bk iy £ 11 S 3T B 0.0 o] 3210 35 Bk iy £ A e o T B 0.0 Ji] 32 35 B i £ A S T B
0.5 ' 0.5
~ 1.0 ~ 1.0 ~1.0
@ 1.5 § §1.5
H 2.0 e 2.0
K25 % %25
3.0 3.0
3.5 L 4.0 3.5
50 40 30 20 10 0 50 40 30 20 10 0 50 40 30 20 10 O
i 1) (Ma) I} 1(Ma) I [7(Ma)
(c)
2 AB ( D

Fig. 2 Two dimensional A-B section used for calculating tectonic subsidence in the northwestern Yinggehai basin and the

related modeling results
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Fig. 3 Two dimensional C-D section used for calculating tectonic subsidence in the central Yinggehai basin and the related

modeling results
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