20 3 Vol.20 No.3
2002 9 ACTA SEDIMENTOLOGICA SINICA Sept. 2002
1000-0550 2002 03-0493-06
0]
12 1 1 1
1 100101
2 730000
XY
TTI
TTI—R, R,
TTI
1977
TE121.1%5 A
1 o

1978  Yiikler
1

Durand  Ungerer

234 56
BASI1
Welte 7 Nakayama
8 Beaumont ° Guidish ' Ungerer
Nakaya-

ma ' Peter K. ¥ CaoS. Lerchel. 13

XY

12 400 km?

® . 1994
2001-08-23 2002-03-31

rm=mnxn
[ runans

Yo

1 1994
Fig.1 The geotectonic map of Liaohe Basin
after Tan Shiyong et al . 1994




494

20

3
3.1
Watts
Ryan ' Backstripping
1516 (])
@
®
H=]71-¢ = d= 1
z]
H, m 2| 2
m ¢ 2
Athy ' Hedberg 1936
¢==goe * ° 2
¢ z Po
¢ m—1
z m
2 1
HS*ZZ Zl_ﬂ e ¢ ® 3
c
Z1 22
m
3
227z1+HS+% O —e % 4
3 4
4
3.2

Guidish 10
R; AGE.—AGE, = Ry AGE, - AGE, 5
H=R; AGE,— AGE, 6
AGE; AGE,
Ma AGE, Ma R,
AGE, — AGE, m Ma
R, AGE, — AGE, m
Ma H m
4
TTI
R, —
TTI TTI R,
4.1 TTI
TTI Waples '8 1Y

— TTI

Fodnar s bz g RIEE
CiFZ AR, 38Ha)

Fig.2 Depth contour of the base of Es® of East

Depression at main stages m



495

3
TTI:J':;VT“’IOSIOdt 1200 m
r 10C
219 ¢ C
! 2
4.2 R —TTI
R, TTI
R.=a+b lg TTI 8
a b 1200 m
R, TTI 900 m
5
2 800 m 1 600 m
5.1

3
Fig.3 Depth contour of the base of Es* of

West Depression at main staes m

4
Fig.4 Depth contour of the base of Es* of

Deamintun Depression at main stages m



496

20

AEUWB L AR F XA
[ =1 S ]

3

LA
£

° b4

4 000 m 5.2
R,
R,=0.5%
R.,=0.5%—0.8%
R, >1.3%

EAR Al R TR L B
(EER, 1na)

EAG/Y 12 AFRoF AL E
IR

KB A TR IR A RS E
(REA, 2ina)

=

- KR AW = A RRcFH AR

A0 s R SR F R
(EEREL 17080

(&R, 2shal

5

R()

source layers of Liaohe Basin at main stages

Fig.5 Contour diagram of R, for the base of main

R,=0.8%~1.3%



497

R,=0.411+0.111 lg TTI
R,=0.324+0.239 lg TTI

14

14

TTI—R,

14

17

TTIK10
TTI=10

14

23

(o]

13

9

15

0.4%

10

11

References

Yiikler Cornford A C Welte D H. One-dimension model to simulate
geologic  hydrodynamic and thermodynamic Development of a sedimen-
tary basin ] . Geol. Rundschau 1978 67 960~979
Durand B Ungerer P . . 11
C. 1984.85~97 Duand
B Ungerer P. The Collections of the Proeedings of 11" International
Petroleum Conference first volume C . Translated by Zhang W X et
al . Beijing Petroleum Industry Press 1984.85~97
Ungerer P et al. Basin evaluation by integrated two-dimension model-
ing of heat transfer fluid flow hydrocarbon generation and migration
J . AAPG Bull. 1990 74 309~335
Ungerer P. State of the art of research in kinetic modeling of oil forma-
tion and expulsion ] . Org. Geochem. 1990 16 1~25
Basl J.
1989 13 3 1~10 FengS ShiGR.
The application of one-dimension basin modeling system Basl in East
Depression in Linging ] . Journal of the University of Petroleum China
Edition of Natural Science .1989 13 3 1~10 in Chinese
. M . 1994
Shi G R. Numerical Modeling Method M . Beijing Petroleum Indus-
try Press 1994
Welte D H Yiikler. Petroleum origin and accumulation in basin evolu-
tion-A quantitative model J . AAPG Bull. 1981 65 1 387~1 396
Nakayama K Van Siclin D C. Simulation Model for Petroleum Explo-
ration J . AAPG Bull. 1981 65 1230~1 255
Beaumont C  Boutilier R Mackenzie A S. Isomerization and aromatiza-
tion of hydrocarbons and the paleothermometry and burial history of the
Alberta Foreland Basin J . AAPG Bull. 1985 69 546~566
Guidish T M e al. Basin evaluation using burial history calculation
An Overview ] . AAPG Bull. 1985 69 92~105
Nakayama K. Hydrocarbon-expulsion model and its application to Ni-
igata Area Japan ] . AAPG Bull. 1987 71 810~821
Peter K et al. . M .
1985. 1990 3 107~118 Peterk ez al. Model-



498 20

ing of buwried hisfory and temperature maturation M . 1985 2 45~50 Ye] R Lu M D. Review on simulation of basin histry
13 CaoS Lerche I. Geohistory thermal history and hydrocarbon gener- J . Geological Science and Technology Information 1995 14 2 45
ation history of Navarin Basin Cost No. 1 well Bering Sea Alaska ~50
J . Journal of Petroleum Geology 1989 12 3  325~352 17 Athy L F. Density Porosity and compaction of sedimentary rocks
14 Watts A B Ryan W B F. Flexure of the lithosphere and continental J . AAPG Bull. 1930 14 1~21
margin basins ] . Tectonophysics 1976 36 1 25~44 18 Cercone K R Thermal history of Michigan Basin J . AAPG Bull.
15 . J. 1984 68 130~136
1998 19 3 196~204 Luo X R. Conceptual design and test 19 Waples D W. Time and temperature in petroleum formation Applica-
of numerical modeling of sendiment basin J . Oil Gas Geology 1998 tion of Lopatin’ s method to petroleum exploration J . AAPG Bull.
19 3 196~204 1980 64 6 916~926
16 . ] . 1995 14

Basin Modeling of Buried History and Maturity History of Source
Rock in Liaohe Basin

QIN Cheng-zhi' 2 WANG Xian-bin®> LIN Xi-xiang®
TUO Jin-cai> ZHOU Shi-xin?

1 State Key Laboratory of Resources and Environmental Information
System Institute of Geographic Sciences and Natural Resources Research CAS Beijing 100101
2 Lanzhou Institute of Geology Chinese Academy of Sciences Lanzhou 730000

Abstract The model system which is an incomplete three-dimensional model X Y vertical geological layers
and time about the buried history and the maturity history of source rock in Liache Basin is built and pro-
grammed. The model simulates the buried history of every depression by the Backstripping method while the un-
conformity is considered. The R, evolution progress of source rock is simulated by TTI-R, relationship after the
TTI history is calculated with the paleo — temperature gradients. So the maturity history is reconstructed. Ac-
cording to the result of model system there are two deposit centers of East Depression which are Niuju and Gao-
lifang- Yongxingtun area two deposit centers of West Depression which are Taian and Panshan-Dagingshuigou
area also two deposit centers of Damintun Depression which are Rongshengbao and the North area of Jinganbao.
And Es® of East Depression Es* and Es® of West Depression Es* and Es® of Damintun Depression which have
been in oil window are main source layers of Liaohe Basin.

Key words Liaohe Basin  the buried history = TTI method R,





