27 6 — Vol. 27 No. 6
2002 11 Earth Science— Journal of China University of Geosciences Nov. 200 2
', Groshong R H Jr?, !
(1. R 102249; 2. Department of Geological Sciences,

the University of Alabama, USA)

) S

, , “S—p ”»
H H H H ;S h
. P618. 130. 2;P542 A
: 1000—2383(2002)06—0696—07
(19577 )9 ) 1) N
.3D
, 1
. b
1/4 ( 20~30m)
b
“ »” ’
b
(sub-resolution fault)t,
’ ,Groshong'?!
) (2D, 3D «
~ ) 1a

b

” (regional).

hb;

: 2002—08—12 ’
: (No. 49872068).

“

”»



6 : 697

S/F AL 1

. Lb . B[ 40 i M T 4 0 20 40 60 80 100
0 = — -
JdE B = N i L Sbi
" -2 B, & y e = - Sb:
U 4 . -l L
i Jd=B :I__::I;::E::I:‘",:I__.::I:::E::I: o N -
E -6 3 T T T T T T T 1 S BulX HULE T K Sb=D X hb
E 4| Bs \\ // B A ‘ r
-8 AN / Bis[X Jof i Ak 1] B
BB e D .
A0 dE === = = = = —= 7 T — PR
(a) 15 35 5 2 GO 1.7 ()
1 “S_h ”
Fig. 1 Model of a full-graben developed above detachment and its “S-h diagram”
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Fig. 2 Model of a half-graben developed above detachment and its “S-& diagram”
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Fig. 3 Model of a growth graben developed above detachment and its “S-h diagram”
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Table 1 Structural data of basement beds measured and cal- ;(3)
culated from graben model in Fig. 1 ,
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Fig. 5 Model of cover beds in a growth graben and its “S-D diagram”
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Table 2 Structural data of cover beds measured and calcu-

lated from graben model in Fig. 3

h'S L L H D Lo de+Ly /%
G 0 0 17.5 17.5 10 0 17.5 0 0.0 0.0
C, 017 17.5 16.5 10 1.7 15.8 1 0.7  4.43
C; 033 17.5 15.5 10 3.3 14.2 2 1.3 9.15
C, 048 17.5 14.5 10 4.8 12.7 3 1.8 14.17
G 062 17.5 13.5 10 6.2 11.3 4 2.2 19.47
C 075 17.5 12.5 10 7.5 10 5 2.5 25
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Fig. 6 Two models of extensional strain caused by sub- € “
resolution normal faults 7, ,
a. b, ;C.
6c ’
b
’ (9]
a,
ta 5
¢ ,
tand ° L
’ N e s )
: ’ ’
_ eX L' Xtanf . N
N="0Fox:- (7 .
S
b 7}1 »
b
oD,
sind 1
sin(d — @) ’ ’ ’
|: sinf 1] ( t ) % ’
sin(g — @) sind/ * 4
, N
e s



702 — 27

[5] QiJ F, Pashin J C, Groshong R H Jr. Structural and
evolution of North Choctaw Ridge Field, Alabama, a
salt-related footwall uplift along the perpheral fault sys-
tem, Gulf Coast basin [J]. Gulf Coast Association of
Geological Societies Transactions, 1998, 48. 349—359.

(6] , , ..

(M. : .1987.
LUK Z, QIJF, DAIJ S, et al. Tectonic model of the

Cenozoic petroliferous basin in Bohai Bay basins [ M].

[1] Boxter K. The role of small-scale extensional faulting in
the evolution of basin geometries, an example from the
Late Paleozoic Petrel sub-basin, Northwest Australia
[J]. Tectonophysics, 1998, 287 21—41.

[2] Groshong R H Jr. Area balance, depth to detachment
and strain in extension [ J]. Tectonics, 1994, 13 1488
—1497.

[3] Groshong R H Jr. Construction and validation of exten-

Beijing: Geological Publishing House, 1987.

[7] Walsh J J, Watterson J, Yielding G. The importance of
small-scale faulting in regional extension [J]. Nature,
1991, 351: 391—393.

[8] Nical A, Walsh J J, Gillespie P A, et al. Fault size dis-
tributions—are they really power law [J]. Journal of
Structural Geology, 1996, 18. 191—197.

9] ) . .

[Jl — ,
1997, 22(6): 603—608.
QIJ F, YANG Q, TONG H M, et al. Sequence con-

struction response to tectonic process in extensional half-

sional cross sections using lost area and strain, with ap-
plication to the Rhine graben [ A]. In: Buchanan P G,
Niewland D A, eds. Modern developments in structural
interpretation, validation and modeling [ C]. London;
Geological Society, 1996. 79—098.

[4] Groshong R H Jr, Pashin J C, Schneeeflock R D. Sub-
resolution fault strain in a gulf of Mexico growth gra-
ben: predictions from area balance conformed by 3-D
seismic [ EB/OL]. http://www. AAPG. org/datasys-
tems/abstract/13annual/0291.

graben basin [ ]J]. Earth Science—Journal of China Uni-
versity of Geosciences, 1997, 22(6): 603—608.

Analysis Method for Predicting Strain of Interior Beds and Sub-Resolution
Faults from Area-Balance Theory in Extensional Basin

QI Jia-fu', Groshong R H Jr*, YANG Qiao'
(1. Key Laboratory for Hydrocarbon Accumulation, Ministry of Education, Beijing 102249, China;
2. Department of Geological Sciences, the University of Alabama , USA)

Abstract; Extensional basin includes mainly graben and half-graben controlled by low detachment.
Based on the area-balance theory, there is a linear equation between a height of regional to detachment
(h) on the outside of the basin and lose area (S) of the regional in extensional basin, The basement beds
above detachment are of same extensional displacement so that “S-2 diagram” can be used to determine
the depth to detachment and to calculate the total extensional displacement of the beds above detach-
ment. The extensional displacement is dominated by the heave of various scale normal faults. The dis-
placement of obvious faults can be immediately figured out by measured bed-length. The requisite dis-
placement calculated by area balance is the layer-parallel strain, which could be the extensional displace-
ment of sub-resolution faults. Accordingly, the layer-parallel strain can help us to predict the magnitude
and distribution of sub-resolution fault on the base of analysis of structural style and rheological behaviour.
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