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Fig.1 Tectonic map on the peak surface of Fuyu oit bearing
’ layer in Liangjing area and a tectonic outline of
2 ’ southern Songliao basin in the insert
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1
Table 1 Rock mechanics parameters for the simulating beds
o o
E/MPa _4 c/kPa ¢/(°) F/MPa s s
B (gen?)
Ky- @ 1. 80 0. 140 2.350 31.4 41.0 3.79
K, 1,90 0.145  2.400  31.4  38.0 3.79 (3) )
Ky 2.10 0. 153 2.433 32.1 31.0  3.40 ( 2) .
Kgq 2.20 0. 158 2.461 32.1 41.0 3.40
. 205~ 360 m, 50 m
Kqg* 1 2.30 0.170 2.454 36. 1 28.7 3.62
in i 2.33 0. 180 2.433 36. 1 31.85 3.74 4 .
K qi il 2.35 0. 183 2.524 37.1 40.9 3.74 ,
K qi v 2.38 0. 184 2.524 37.1 30.8 3.62 )
2.41 0.215 2.590 36.5 40.0 3.68 ’
1.50  0.150 (4 2 , 4
K- Q. iK. i Ky. , 1,3 4 )
;Kq. sKgt 1. sKgt1l. 2. ( )
s KgtIIL s Kgt V. . E. ;
;4. ; F. ; ,
‘ ; 1,3 4 2.
2
(5)
, (2 L4
) ° 2 2
( 2000m ., 1), ,
2
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2
; _
10~ 15 km > 3
(2) 2 )
2
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2 1~ 4
Table 2 Extension measures of balanced sections 1- 4
1 /m /m /m /m 2 /m /m /m /m
K>—Q 17 640.29 286. 844 80 17 924. 00 285.279 300 17 719. 83 205. 891 50 17 924. 00 205. 028 400
K, 17 640.29 214.847 10 17 632. 10 103. 330 500 17 719. 83 133. 622 90 17 634.55 24.168 070
Ky 17 640.29 10. 307 61 17 633.22 1. 620 942 17 719. 83 42.657 13 17 681.74 2.279 584
Kgq 17 640.29 11.169 71 17 644. 32 7.602 924 17 719. 83 16. 804 25 17 718.43 7.698 458
Kq* 17 640. 29 35.269 62 17 675.06 35.020 130 17 719.83 20.746 03 17 714. 09 7.498 456
3 / m /m /m /m 4 /m /m /m / m
K,—Q 17 664. 13 262.317 20 17 924. 00 261. 095 200 17 563. 09 362. 763 30 17 924. 00 361. 836 900
K, 17 664. 13 30. 93583 17 641.51 4.161 106 17 563. 09 84. 586 34 17 578.23 49. 863 970
Ky 17 664. 13 37.497 51 17 646.07 9.718 243 17 563. 09 42.094 51 17 543. 67 11.337 330
Kgq 17 664. 13 24.140 14 17 667. 62 13. 819 250 17 563. 09 28.801 38 17 533.02 - 0.635750
K q4 17 664. 13 22.542 92 17 691. 16 24.786 300 17 563. 09 24.022 64 17 553.08 7.006 591

1~

4

4582.95,7.190.94, 7 296. 37, 7,828, 97 m.
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Fig. 2 Balanced sections (a, b, ¢, d) and their developped tectonic sections (aj— ds) for sections 1- 4

[17.18]
[ 19] [20,21]
[22]
s ?
s (2000 m)
; ( )

; 4.5~ 8 km ,

[ 15]



— 279

23
.Ren (231

B

R, Jiﬁfa_‘:f’, /i%ﬁi‘fgf'i': Fo ﬁ}"% WF&‘;%@%T F

B 30 AT BRI H, kFxHHRKXF £ 87
FRBEIEENNRTT £ 5 4% SRR, £

i,

[4]

[7]

| FERTRCHHE.

Dahlstrom C D A. Balanced cross sections [ J]. Canadian
Journal of Earth Sciences, 1969, 6: 743- 757.

Depaor D G. Balanced section in thrust belts, 1. construe
tion [ J]. AAPG, 1988, 72(1): 73-90.

Reks1 J, Gray D R. Strain pattern and shortening in a
folded thrust sheet: an example from the southern Ap-
palachians [J]. Tectonophysics, 1983, 93: 99- 128.
Woodward N B. Valley and ridge thrust belt: balanced
structural sections, Pennsylvaniato Alabma [J]. Studies in
Geology, 1985, 12: 64.

Taboada A, Rivera L A, Fuenzalida A, et al. Geodynam-
ics of the northern Andes: subductions and intracontinental
deformation ( Colombia) [ J]. Tectonics, 2000, 19(5):
787- 813.

Spencer S. A kinematic analysis incorporating incremental
strain data for the frontal Pennine zones of the western
French Alps [J]. Tectonophysics, 1992, 206 (3- 4):
285- 305.

Schonborn G. Balancing cross sections wit h kinematic con-
straints: the dolomites ( northern ITtaly) [J]. Tectonics,
1999, 18(3): 527- 545.

Allen M B, Vincent SJ, Wheeler P J. Late Cenozoic tee

tonics of the Kepingtage thrust.zone: interactions of. the

Tien Shan and Tarim basin, Northwest China [ J]. Tee
tonics, 1999, 18(4): 639- 654.

[9] Williams G D, Fischer M W. A balanced section across the
Pyrenean orogenic belt [ J]. Tectonics, 1984, 3(7): 773
- 780.

[10] Jadoon I A K, Lawrence R D, Lillie R J. Seismic data,
geometry, evolution and shortening in the active Sulaiman
fold and-thrust belt of Pakistan, southwest of the Hi
malayas [ J] . AAPG, 1994, 78(5): 758- 774.

[11] ChavezPerez S, Louie J N. Crustal imaging in southern
California using earthquake sequences | J]. Tectono-
physics, 1998, 286(1- 4): 223- 236.

Gibbs A. Balanced cross-section const ruction from seismic

[12

—_—

sections in areas of extensional tectonics [ J]. Journal of
Structural Geology, 1983, 5: 153- 160.
[13] , Groshong R H Jr,

[J]. — ,2002, 27(6):
696 702.
QI JF, Groshong RH Jr, YANG Q. Analysis method for
predicting strain of interior beds and sub-resolution fault
from area balance theory of extension basin [ J]. Earth
Science—Journal of China University of Geosciences,
2002, 27(6): 696— 702.

[14] . ) ;

(1. - ,

1997, 22(6): 603— 608.
QI JF, YANG Q, TONG H M, e al. Sequence con
struct ion response to tectonic process in extensional half
graben basin [ J]. Earth Science—Journal of China Uni
versity of Geosciences, 1997, 22(6): 603- 608.

[15] . ( )

( ) [M].
,1993. 530.

Editor Group of Jilin Oilfield. Petroleum, geology of China
(Vol.2), Daging and Jilin oilfield (second volume), Jilin
oilfield [ M]. Beijing: Petroleum Industry Press, 1993.
530.

[J]. ,1993, 12(3): 1- 7.
WAMG X W, LEIXH, LIU Y Y, et a. Modeling tee-
tonique for structural analysis of extensional basin and its
application [ J] . Geological Science and T echnology Infor
mation, 1993, 12(3): 1- 7.
[17] . “T2
[J]. ,1995, 22(2): 8- 12.
HU W S. 7 T2”. faults system and, early, Qingshankou



280

28

stretched rifting in Songliao basin [J]. Petroleum Explo-
ration and Development, 1995, 22(2): 8- 12.
[ 18]
RIE
XIE X N. Coupling relationship between the evolution of

, 1998, 5( ): 162- 165.

M ese- Cenozoic basins and deep processes in East China
[J]. Earth Scence Frontiers, 1998, 5( Suppl): 162 -
165.

[19] , . .

[J]. ,1996, 17(4): 333- 336.

HUANG F L, LUO CC, HE X H, et al. Structural trap
series in south Songliao basin [ J] . Oil and Gas Geology,
1996, 17(4): 333- 336.

[ 20] , ,

[J]. ,1998, 17(2):

10- 12.
LIU BZ, JIANG C F, YANG Y J. Relationship between

Songliao basin [J]. Petroleum Geology and Oilfield Devel
opment in Daqing, 1998, 17(2): 10- 12.

[21] , . [11. ,
1995, 2(3): 96— 102.
CHEN Z N, CHEN F J. Inversion structures and their re-
lationship to traps of oil and gas| J| . Earth Science Fron-
tiers, 1995, 2(3): 96— 102.

(2] ,

[J]. ,1994, 15(2): 164- 172.
HU W S, WANG X P. Transform structures in northern
part of Songliao basin and its significance in petroleum ge-
ology [J]. Oil and Gas Geology, 1994, 15(2): 164-
172.

[23] Ren J, Tamaki K, LiS, et al. Late Mesozoic and Ceno-
zoic rifting and its dynamic setting in eastern China and
adjacent areas [ J]. Tectonophysics, 2002, 344 (3- 4):
175- 205.

normal reversed structures and hydrocarbon association in

Balanced Geological Section for Extensional Tectonic Basin and Its
Implication: An Example from Southern Songliao Basin

Y AN Danping"?, TIAN Chong-lu’, MENG Lingbo*, ZHANG Jiarzeng”, ZHOU Meifu’
(1. Key Laboratory of Lithosp here Tectonics and Exploration, China University of Geosciences, Ministry of
Education (KLLTE ), Beijing 100083, China; 2. Faculty o Earth Sciences and Resources, China Unt
versity of Geosdences, Beijing 100083, China; 3. Department of Earth Sciences, Petroleum University,
102249, China; 4. Research Academy of Jilin Oilfield, Songyuan 138000, China; 5. Depart
ment of Earth Sciences, The University  HongKong, HongKong, China)

Beijing

Abstract: The balanced geological section has been widely used for the analysis of orogenic belt, but it is
infrequent for extensional basins. In this paper, 4 extensional balanced geological section analysis were prae
ticed in Fuyu oil layer of Liangjing, Jilin oilfield, southem Songliao basin with the technology and method,
including deformation history restoration, decompaction and erosion restoration. The structure of different
ages and the continuous sedimentary sections have been restored. T he results show that the structural styles
possess the characteristics of negative flower structure in the shallow level and extensional detachment in deep
level The parameters, including fault growth index, the basin extensional history and fault detachment
depth, indicate that Late Cretaceous is an im portant stage for the structure transferring mainly with a strike
slip style before this time and an extensional structure and detachment after this time. Therefore, a basin
model with twin dynamic property and back arc characters is proposed.

Key words: balanced geological section; extensional basin; deformational history; Liangjing oilfield;

Songliao basin.



