30 2 Vol.30 No.2
2012 4 ACTA SEDIMENTOLOGICA SINICA Apr. 2012

:1000-0550(2012) 02-0301-09

1 1 2 1
(1. 102249; 2. 163712)
67 8000
(PI ) 1
10 ~ 14 PI o
I
1983 E-mail: wofe0103@ 163. com
P539 A
12
3~5
3
o 920 km*( 1) °
6
7 S N AY AY AY AY
: (Pl ) .
50 B
10 11
° 2 Pl
2.1
12
13
( : DXYT - 1201002 -2009 - JS —-985)

12011-01-20; 12011-04-21



302

16 ~19

30

14 15

! Kbt
AR G

—EREES R R} ; ~

. TR X .

2.2

PI

( 9 )

Fig. 1 Structural location of the study area
( modified from literature 9 )

PI

PI

PII
PI

2a) ; (3)



2 : 303

2
a. G117923 :
b, X34J617 ; ¢. B1330-J49 983.42m ; d. N730J735
1088.63 m
Fig.2 Identification feature of sequence boundary and flooding surface
3
(1) ( 2d);(2)
( 2b);(3)
2.3
PI
o Cross 3.1
1
P1 1
14 ( 3) o °



304 30

s PI3,.PI3,.P14, PH4, o
1.0
. Q (2) PI
: - N L
- Al (PIl, -
3 \/
H L | ;
+ 1.06 E
Ht E Pl2m \ ‘I
- S x ( PI3, - PI3,)
| &
E PI2: / \ .
W 1. (3) P1
ol 1.0s 5 ” !
= = IR (4) P4, Pl4,
I
I _ i PI4,
2 ik
0 B v °
] Lof = — 4 (5) PI5 -P17
# i . % )
B l 3.2
= Jen|| 111 ‘
“ Pl . '
™ Ad
B Vo A
PIS 1.12 1 N o
= i ! 20 km 110
_)H - o PI
PIT 1.13 [
il o ( 9)
(1) Pl4,
it g R FiF o BRREr ERE gk
B J= B = HEE WER fEM °
[=] = = E1 = (2) PI ( P13, — PI3,)
2| WE BE JE REE RR b 3 2
EiE s ik s
3 X24J29 PI
Fig.3  Identification of base level cycles of PI oil-bearing 4
layer on Well X24-J29 in Northern Placanticline 4.1
P1
60 km 500
o PI 1L8-3022 39.6 m
60 km X1333434 87.0 m
47.4 m 119.70%
(4 : (1) P4, Pl4, PI3,
(1) PI

10 Pl4, Pl4,



2 305
S
L8-3022 B1-3-P242 (G157-443 N4-3-34 X1-1-P31 X3-3-132 X6—-1-29 X13-33-134
B RMG B RMG @M RMG f% RMG  H#  RMG E# RMG H#%  RMG B RMG |
i RMN gfﬁj RMN i _RMN i RMN aagr MN .65 % i RMN Hl  RMN Fﬂﬁlﬁﬁ
B ER - i ] o ] ? - BB
i i =3 DI 2 | 1Y ] ElR PlL:
< #—% - ‘L im{ } ] y { 1§ Pllz
= HED S R NS e =Ty
1 S E e T ]W_{ EE j TR
(\ 5 ] = E <dER —n JEFEE #
=11 =] ] { = ?\ — - = #
S g : 3 3 [ Sl < 1 feme| |y
R £ 3 =] 1o % ] g + —
= & o 4 r A{' — S‘ é 13 e
o < h 4 3 1 =
; HER M e HEEAE
o: 1 i : T : g 1 3
E o) E ; a%‘zf E Pl3s 2
-«  PEATURERGE ] E ] P ;
] ] i ] pld: |
ul 1] 1 1 & 1L gt _
-« PIHH N b 2 ] ] o] ﬁ ] PI5 ﬁ -
3 ] ] E | TTo | B
; ; ] ] P
] E 154 13 B {’
4 PI (60 km)
Fig.4 Sequence section from north to south of PI oil-bearing layer in La-Sa—Xing area ( 60 km )
- B
X7-3-BW193 X7-3-122 X71-3-31 T-3-137 X7-3-43 XT7-3-154 X7-3-157 X7-3-B602
R m|Ememiem| B% RMG A% RMG fi  RMG B4 RMG g% RMG  PH# RMG B RMG B RMG
iy RMN [: Xiva MN dufii _ RMN i RMN Hif  RMN HE RMN dify  RMN HUfii  RMN
2|g| ¥ B4 e E & M EE i ] 4 e
| PIL: i =T é o E I I il 3
wf |2l 1% =R BSR4 3 Sl ¢ =k E -
T Pon T & il % wi 3 111 : : 3
Pl ; PI2in| = Er} E éw § T3 T j{ ] § _E .
e e ER: o= A 4 Q;"_%_éz\cfm > - Lj* ;
i P32 n: 4 r ”Bi_f_ % 04. } E u: ﬁ CJ z ||z:1 b } 1 E
B PT3: % § HQZ% J ] 2: %ms; J { ] 4[ n
4 q 03] 1 3 P E
T 2T =1 - o 3 ] .
mll [ A S N S P R L
#| B E Plis HE 1 ] f { i 3 . 3\ =
= g IS g mg % E } 0"- 3 ﬂ“; E i : 245
B PI6 ﬁ I ‘( 12 i oa: ] "B: 5
PI7 ) ¢ ] \) b | o f - 125:
) j_= i e L o

PI2,

PI3,

4

5

PI3,

PEH bR 2

PI3,
P2,

20

PI

PI3,

PI3 .
PI3,

o relnHREEE

(20 km)

Fig.5 Sequence section from east to west of PI oil-bearing layer in La-Sa—Xing area( 20 km )

P2,




306 30

PI3, P12, .
10 ) '
1° PIl, P12,
. B4-904255
. PI PIl,  B2362JP25
PIl, P12, P12, ;
X6-42JE24
(7).
P12, -PII, PIl, P12, 8 ~12 m
o 25 m (
4.2 4) .
67 (2)
( 6b)
( 6): A/S < <
(1) 1
( 6a)
A/S <1 .
PI3, PI3,
o T 52 ) F B0 R R A T —

b AR T ] i o A AR R o A s

R AEAHE Ak T T R AL HE T JE ]

Fig. 6 Stratigraphy aggradation model of PI oil-bearing formation in La-Sa—Xing area



2 : 307

1070—

e 1060—]
1078
B4-90-J255 B2-362-1P25
--I_Il_l b=t [ =] [ |
PERZE Mk Bk R ik i IR Frib EiliiE= R s 2 ik
WEHE g BEN HEA ke EATIES

7

Fig.7 Model of positive rhythm assembleage in different accommodation condition in La-Sa—Xing area

21

. PI
PI3, X33432 PI3, . . .
PI3, X64-29 .
PI3, (4 5
(3) ( 6.0
Pl4,-P13, .
. Pl4,.Pl4, Pl4,
. PI
(1)
P4, NN PI
P4, ( N4334 ) 1
Pl4, ( X6- 14 .
129 ); (2) PI
(
4) . Pl4, PH4, .
PI3, PI4, .
X7343 P4, (3) PI
Im  ;PI3, Pl4, ;
X73-BW193 ;
Pl4, 3m ( 5). .
PI4,-PI3,

( References)

1 Cross T A. Controls on coal distribution in transgressive-regresive cy—



308

30

cles Western Interior USA M // Wilgus C K
Hastings B S Kendall C G St C
grated Approach. USA: SEPM Special Publication 1988 42: 371-

380 293308

Upper Cretaceous

et al. Sea-level Changes: An Inte—

J. 1995 16(2) :8997 Deng Hongwen. A new
school of thought in sequence stratigraphic study in U. S. A: high-reso—
lution sequence stratigraphy J . Oil & Gas Geology 1995 16(2):
8997

J . 2000 7(4): 305313 Deng
Hongwen Wang Hongliang Ning Ning. Sediment volume partition
principle: Theory basis for high—resolution sequence stratigraphy J .
Earth Science Frontiers 2000 7(4): 305313
J. 2000 27(3): 14 Zheng Rongcai
Wu Zhaorong Ye Maocai. Research thinking of high—esolution se—
quence stratigraphy about a terrigenous basin J . Journal of Chendu
University of Technology 2007 27(3): 14

J. 1996 17(3): 177481 Deng Hong—
wen Wang Hongliang Li Xizhe. Identification and correlation tech—
niques of sequence stratigraphic basedevel and their application J .
0il & Gas Geology 1996 17(3): 177481

J. 2005 32(5): 1145 Gu Jiayu Guo
Binchen Zhang Xinyang. Sequence stratigraphic framework and model

of the continental basins in China J .

velopment 2005 32(5):1145

Petroleum Exploration and De-

— 35 I
2003 21(4): 654662 Zheng Rongcai Peng Jun Peng Guangming
et al. Analysis of high-resolution sequence stratigraphy of the second
member of Nadu Formation in Lun-35 Block of Baise Basin and its ap—

plication in development of oil reservoir J . Acta Sedimentologica Sin—

ica 2003 21(4): 654662

M . : 1 2003: 6991 Cai
Xiyuan Li Sitian et al. The Base and Practice of High Precision-Se—
quence Stratigraphy in Subtle Pool Exploration in Nonmarine Basin
M . Beijing: Geological Publishing House 2003: 6971

(

) M. 2009: 86420 Hou Qijun Feng

Zhiqing Feng Zihui et al. Petroleum Geology of Songliao Nonmarine
Basin M . Beijing. Petroleum Industry Press 2009: 86420

J.
1987 6(4) :140 Zhao Hangin. A sedimentory scheme for a
large leafdike delta in Songliao Basin J . Petroleum Geology & Oil-
field Development in Daqing 1987 6(4):140

J . 2008 82(6): 813825 Zhou Caineng.

12

13

14

15

16

17

19

20

Formation and distribution of shallow-water deltas and central-basin
sandbodies in large open depression lake basins J .

Sinica 2008 82(6): 813-825

Acta Geologica

( ) M. 2002: 1489 Deng Hong—

wen Wang Hongliang Zhu Yongjun et al. High-Resolution Se—
quence Stratigraphy—Principle and Application M .

ical Publishing House 2002: 1-89

Beijing: Geolog-

J. 2007 29(2): 162465 Chen Jingshan
Peng Jun Zhou Yan et al. The relation of basedevel cycle sequence
to reservoir division J . Journal of Southwest Petroleum University
2007 29(2):162465

J. 2001 19(2): 249255 Zheng Rongcai Peng
Jun Wu Chaorong. Grade division of base-evel cycles of terrigenous
basin and its implications J . Acta Sedimentologica Sinica 2001
19(2) : 249255

6
J. 2002 20(1): 92400 Zheng Rongcai

Peng Jun. Analysis and isochronostratigraphic correlation of high-reso—
lution sequence stratigraphy for Chang-6 Oil Reservoir Set in Zhidan
Delta
2002 20(1): 92400

Northern Ordos Basin ] Acta Sedimentologica Sinica

l. 1997 18(1): 744 Wei Kuish-

eng Xu Huaida Ye Shufen et al. High resolution sequence strati—

graphic framework in Cretaceous Songliao Basin J . Oil & Gas Ge-

ology 1997 18(1):744
J. : 2004 34(2): 216221
Guo Wei Liu Zhaojun Ding Huimin et al. The sequence strati—

graphic features and hydrocarbon accumulation of Songliao Basin ] .
Journal of Jiling University: Earth Science Edition 2004 34(2):
216221

J . 2001 36(3):

et al. Sequence-stratigraphic

339344 Zhu

Jianwei Liu Zhaojun Dong Qinshui

framework and oil-gas accumulation rule in Songliao Basin J . Geo—
physical Prospecting 2001 36(2): 339344

] 2006 © 2530 Ren Yanguang

Wang Yafeng Wang Zhanguo et al. Features of high—resolution se—

quence stratigraphy of Putaohua reservoir in northern Songliao Basin

J . Acta Petrolei Sinica 2006( Suppl. ) :2530

- P2} J. 2003 23(2):

4347 Liu Bo Zhao Hanqin Li Guangyu et al. Sand body identifi—

cation of braided river reservoir: an example from the PI2> west of

Lamadian-Saertu oilfield Daqing China J . Acta Petrolei Sinica

2003 23(2):4347



2 : 309

21 . racies reservoir framework model in SongLiao shallow lacustrine delta
J . 1999 17(4): 572577 L Xiaoguang Li J . Acta Sedimentologica Sinica 1999 17(4): 572577

Changshan Cai Xiyuan et al. Depositional characteristics and front

HighResolution Sequence Stratigraphy Division of Upper Putaohua
Reservoir Northern Daqing Placanticline

1 . -1 2 -1
RUAN Zhuang ZHU Xiao-min° HE Yu-hang™ TAN Guang-hui
(1. China University of Petroleum Beijing 102249;
2 Exploration and Development Research Institute of Daging Oilfield Company Daqing Heilongjiang 163712)

Abstract: Daqing Placanticline was located in the central sag of Songliao Basin. Upper Putachua oil-bearing layer
( PI) belongs to a part of the 3rd Member of Qingshankou Formation and 1st Member of Yaojia Formation. According
to the data of logging cores seismic and high—resolution sequence stratigraphy theory the high—precision sequence
stratigraphy framework has been established. The 3rd Member of Qingshankou Formation and the 1st Member of Yao-—
jia Formation are combined to one long base level cycle which was limited by flooding surfaces. The PI oil-bearing
layer is judged leaping over the transformation surface which could be considered as one middle base level cycle and
14 short base level cycles inside.

Flooding surfaces are considered as marin surfaces of the middle term cycle in the study area corresponding to
the mudstone of front delta facies in top and bottom of PI oil-bearing layer. Because of the stable spreading for this
front delta mudstone it is easy to track the surface of middle base level cycle. The transformation surface in the mid-
dle base level cycle corresponds to the unconformity between Qingshankou Formation and Yaojia Formation. The
framework of high—esolution sequence stratigraphy is established based on the understanding above.

Based on the framework of high—resolution sequence stratigraphy several sections are established. Much bigger
thickness of stratigrahpy and more short-term base level cycles are found in southern of study area. According to the a—
nalysis of these high-dense sections three kinds of stratigraphy overriding models are proposed includes active pro—
gradation model in low accommodation condition forcing progradation model in lowest accommodation condition and
congruence model of progradation and erosion.

The first model formed in lower accommodation space ( A/S <1)  which reflected relatively stable lake level in
the study area ( the increasing rate of lakedevel can not meet the abundant supply of source material) the new ac—
commodation space formed by lake level rising was rapidly filled with sediment leading the location of shoreline mi—
grate to depocenter.

The second model formed in much lower accommodation space conditions ( A/S < <1) accompaning with rela—
tively decline of lake level in the study area. PI3, and PI3, layers in Lamadian and Saertu area were belong to the this
kind of model. Gentle slope of Shallow-water delta will make this deposition hiatus development widely.

PI4,-P13, layers belong to the third model. With the continuous decline of the mid-erm base level Pl4, PI4,
and Pl4,layer showed progradation style the ratio of sand increase to up. PI4,-PI3, layers in Saertu and Lamadian ar—
ea were eroded after the tectonic uplifting in the northern area.

These stratigraphy overriding models are the main facts causing the differences in stratigraphic thickness and
number of short-term cycles. The establishment of these deposition models is favor of the high-precision strata correla—
tion in La-Sa—Xing area northern Daqing Placanticline.

Key words: La-Sa—Xing; high—esolution sequence stratigraphy; base level cycle; stratigraphy overriding model



