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Relationship between bottom morphology of lake basin and
filling sequence during depression period in the southern Songliao Basin

ZHUO Xizhun"? WANG Qi' ZHU Xiaomin® ZHANG Shenghin"> YANG Guang® HUANG Mingzhi'

(1.K ey Laboratory of Petroleum Resources Reseach, Chinese Academy of Sciences, Lanzhou 730000, China;
2. Graduate School, Chinese A cademy of Sciences, Beijing 100039, China;3. China University of Petroleum,
Beijing 102249, China; 4. PetroChina Jilin Oilfield Company, Songyuan 138001, China)

Abstract: Based on the seismic, drilling, core and logging data, the sequence stratigraphy framew ork from the Member 3 of Qings—
hankou Formation to the M ember 1 of Nenjiang Formation was divided into three sequences of Qing-3, Yaojia and Neng 1. On the
basis of the isochronous stratigraphy framework, the back-stripping inversion method was applied to paleoburial depth reconstruction
and paleobathymetric correction. The paleogeomorphology at the bottom of the southern Songliao Basin was rebuilt. T he bottom
shape of the lake basin and the deposit supply controlled the development of the slope break belt. T he bottom of the lake basin had no
significantly change with the dedine of the geothermal flux value. The development of slope break belt played very important role in
the formation of filling sequences and facies tracts of the lake basin in the southern Songliao Basin. T he Qing-3 Sequence was of obvi

ous slope break resulting in deepw ater deposition. The Yaojia Sequence was not obvious and showed the wide and shallow oxidized

lake-basin. The Neng 1 Sequence was a broad deepw ater lake-basin with a gentle bott om.

Key words: Songliao Basin; bottom shape of lake basin; slope break belt; depression period; geot hermal flux value; filling sequence

51,

2 2

10% ~ et
20% ( ) )

[8]

[26]

(973) (2009CB219400  2003CB214606)
, 1981 9 , 2004 s
E-mail: zhuoxizhun@ 126. com



4 : 537

(SQqn'),
(SQqn’), (SQqn’).
(SQy),
: (SQn')
(1), | : )
(Kid) (Kiq) (Kiqn)
(Kiy) (Kin) 4 ,
(Kid™); 4 (Kiq), ,
(Kign'™); 3 (Kiy'™)s
(Kin™) : , ,
, (Kzs) , [14]
(sz)[g] _ ,
) (Kiq') — , Uy
(Kign') — (Kign®) — (Kign') — ,
(Kiy') — (Kiy*™?) (Kin') , ,
[8]

[8]

L 184 Bks5 %4 Bk6 B9 Fé k28 ¥ 36 HfE 13 i 43
] e | N e |

=N 0T
1 e ENY l
Fig.1 Sketch map of the studied area = hatl
# 4 KRR
MR W ALIETE 1 ;
[16-14] . . )
’ ) 75 A MW KBMIE
' 2 88 — 6 — 8
’ 5 6 Fig.2 Inverse section of lake basin bottom shape from
(0] Well Bai 84 to Well Ping6 to Well Hai 43
[13] _
[13]
, C ) ;

(SQq"), :



538 2009 30
’ 6 - 43
[15-20] )
( ) ( ) “« ”, ,
) 3)
[15]
, [ 16]
[16]
2~ 8 m,
3 dpm568
30 m Fig.3 The seismic line of dpm568
( 2),
(SQqn’) 6 — 43 —
) , [ 4(a)] . (SQqn’) 6 — 13
4(b) ; (SQy)
3
: 4eo) . (SQn’) :
[I)_lﬁﬂl:m

(L)
) 8 Iefs/
VG

/
g |
\

(b) BFKER
4 _

(c) B—EF

Fig.4 Theisoline of strata thickness from the westem slope to the front facies belt in the southermn Songliao Basin



539

4
4 42
[20]
(
) . .
(20]
, [20] ,
[11]
' 5
(Js —Kid) (Kiq — 8
K1 n) ( K2 —R) ’
— (Kiq" —Kin) : ’ ’
[20] B
41 (0
5 , 13
s 43
52 ( 5 ,
(Kign™”) , 13—
" s 43
. (Kign™ ")
K, ' K i 28 K;m R il
o [EEIL TS B, | |
| © , \ 5~ 10m
s0b WO ’
E N
#1500 \ ) (SQvy)
r N 2:3 ;
” SQqn (K qn™*) Ny ™" Kin , .
R I 2% S L o
2250 [— = e W K-'! . ,
SQy(K;y) SQn' (Kn') T
JEAHE LR R 2 > ,
3000 : . .
100 75 50 25 0 > ) ,
HO AT ) / Ma 2~ 4m ,
5 52 ,

Fig.5 Burial history of Well Hei 52 , “ 7 ( 6)



540

2009 30

H28 W36 13 W43

VT | iy —L g —
BRET (SQy) VUBUER

B s F6
o, S .3 k28
g SP GR gfnszﬁsﬁ
T " SPR

13

# 43
= >Sspch
MBUER- BRI TE
SHEIR = T
TEEPI - ACF AR
HBIES -0

#

L.

D B : -
=l = iy
B | coull i
PR ity ——L— i g —)
F=RF (5Qqn’) THER
6

Fig. 6 Comparision of sedimentary model between SQ qn?
and SQy in the southern Songliao Basin

(SQy)

. (SQn’)

(SQn')

Fig.7 Sedimentary facies of SQn' from the western slope to the

front facies belt in the southem Songliao Basin

[1]

[2]

[3]

[4]

[G1/
L 2005: 422425,

Zou Caineng, Xue Shuhao, Chi Yingliu. Formation and distribu-
tion of strtigraphic and lithologic reservoirs| G]// Exploration and
Production Branch Company, CNPC. T heory and practice of stra
tigraphy and lithologic reservoirs. Beijing: Petroleum Industry
Press, 2005: 422 425.

[J1. , 2003, 24 ( 3):
199-203.
Wang Yingmin, Jin Wudi, Liu Shuhui, et al. Genetic types, distr+
bution and exploratiom significance of multistage slope breaks in
rift lacustrine basin[ J]. Oil & Gas Geology, 2003, 24 (3):
199-203.

s s s

, 2000, 25(3) : 266- 265.
Lin Changsong, Pan Yuanlin, Xiao Jianxin, et al. Structural slope
—break zone: Key concept for stratigraphic sequence analysis and
petroleum forecasting in fault subsidence basins[ J]. Earth Sc+

ence: Journal of China U niversity of Geosciences, 2000, 25(3):
260-265.

— [J1
,2004, 22( 1) : 95-102.

Liu Hao, Wang Yingmin, Wang Yuan, et al. Study on slope



541

[5]

[6]

7]

[8]

[9]

[10]

[11]

[12]

breaks in large down warped lake basins and its significance: A

case study from Jurassic lake in northwestern Junggar Basin[ J].

Acta Sedimentologica Sinica, 2004, 22( 1) : 95 102.
[J]. -

683-688.

, 2002, 27(6):

Wang Yingmin, Liu Hao, Li Licheng, et al. Types and distribu-
tion characteristics of slope breaks of large type dowmwarped
lak e basins[ J]. Earth Science: Journal of China University of Ge-
osciences, 2002, 27( 6) : 683-688.

— [J].
33(1):22-31.

, 2006,

Feng Youliang, Xu Xiusheng. Syndepositional structural slope
break zone controls on lithologic reservoirs: A case from Palee-
gene Bohai Bay Basin[ J]. Petroleum Expoloration and Develop-
ment, 2006, 33( 1) : 22-31.
[J]. 1997, 18(1): & 14.

Wei Kuisheng, Xu Huaida, Ye Shufen, et al. High resolution se-
quence stratigraphic framework in Cretaceous, Songliao Basin
[J].0il & Gas Geology, 1997, 18(1): 8-14.

[11. , 2006, 11( 3):
12-21.
Wang Duoyun, Li Shutong, Wang Bin, et al. Shape of lake basin
bottom and characteristics of lithologic reservoir distribution in
Yanchang Age, Triassic of Ordos Basin[ J]. Low Permeability
Oil-gas Field, 2006, 11(3): 12-21.

[ M].
,2001: 3-6.

Wang Yongchun. The formation and distribution of lithological
reservoir in the south of Songliao Basin[ M ]. Beijing: Petroleum
Industry Press, 2001: 3-6.

s s ’

[J].

, 2000, 30(2):
139-144.
Wang Simin, Liu Zhaojun, Dong Qingshui, et al. The mechanism
of formation analysis of continental sequence stratigraphy[ J].
Journal of Changchun U niversity of Science and Technology,
2000, 30(2) : 139-144.

LJ]. , 2005, 26(2) : 26-29.
Wang Jiangong, Wei Pingsheng, Zheng Junmao, et al. Features of
flexure slope break and oil-gas ex ploration in the south of Songli
ao Basin[ J]. Acta Petrolei Sinica, 2005, 26( 2) : 26-29.

[J]. , 2005, 23( 3):

498-505.
Wang Ying, Wang Yingmin; Wang Xiaozhou, et al. T he origin

[13]

[14]

[16]

[17]

[18]

[19]

[ 20]

and evolution of slope break belt and its effect on stratigraphy
distribution in large down-warped lake Basin[J]. Acta Sedimen
tologica Sinica, 2005, 23( 3) : 498-505.

(1. L2006, 30(5): 7.
Sun Yu, Zhong Jianhua, Jiang Zaix ing, et al. Study of sequence
stratigraphy of depression period in southern Songliao Basin[ J].

Journal of China University of Petroleum: Edition of Natural Sci-

ence, 2006,30(5): +7.

(1. , 2005, 32(3):
33-36.
Wang Ying, Wang Yingmin, Zhao Zhikui, et al. Origin and evolu-
tion of the west slope belt in Member 4 of Quantou Formation to
Yaojia Formation, South Songliao Basin[ J]. Petroleum Ex plora
tion and Development, 2005, 32(3) : 33 36.
[J]. , 1992, 14(2): 152 158.
Guan Zhenliang. An attempt to calculate the primary thickness
and the amount of differential compaction in a formation with an
application of compaction simulations[J]. Experimental Petrole-

um Geology, 1992, 14(2): 152 158.

’

[J].
Guo Shaobin, Sun Shaohan. Rebuilding paleogeomorphology of

, 2006, 31(3):372-377.

pre Jurassic and oHgas accumulation regulation in Zhoujiawan
areal J]. Earth Science: Journal of China University of Geosct
ences, 2006, 31(3) : 372-377.

Ungerer P F, Bessis I, Chenet P Y, et al. Geological and gee
chemical models in oil exploration: Principle and practicle ex am-
plel G]1. AAPG Menoir 35, 1984: 53-77.

’ ’ ’

L] -
277-280.

, 1998, 23( 3):

M ao Xiaoping, Li Shaohu, Liu Gang, et al. A backstripping inver

sion method in a com plex condition max imum depth method
[J]. Earth Science: Journal of China University of Geosciences,
1998, 23( 3) : 277 280.
s b c [J].

. 1999, 26( 3) : 33 3.
Shao Xinjun, Liu Zhen, Cui Wenfu. Restoration of the paleoburial
depth of strata in deposition basin[ J]. Petroleum Exploration and
Development, 1999, 26( 3) : 33-35.

[M]. ,2002: 113-221.
Chi Yuanlin, Yun Jinbiao, Meng Qi an, et al. Deeped structure
and basin dynamics and hydrocarbon accumulation[ M]. Beijing:
Petroleum Industry Press, 2002: 113-221.

2008-1+06 2009-03-20 )



