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Fig.1 Comprehensive column of stratigraphic sequence—sedimentation of Shahejie Formation in Dongying sag
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Fig.2 Comprehensive column of stratigraphic sequence—sedimentation of SQ3 in well Y18
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Table 1 Diagenetic phenomena near the stratigraphic sequence boundary in Dongying sag
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Fig.3 Diagenetic characteristics of top startigraphic sequence boundary and low tract of SQ5 of S100
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Fig.4 Diagenetic characteristics of bottom startigraphic sequence boundary and low tract of SQ5 of F115
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Fig.5 Typical diagenetic phenomena in different tracts of Dongying sag

A—Primary sedimentary microcrystalline calcite cementation, LST of SQ;, FS;,4495 m; B—Clay mineral cementation, LST of SQ,, Y922,
2787 m; C—Illite and ferrous calcite cementation, LST of SQ;, T166, 3587.2 m; D—Illite and salt filling, LST of SQ;, T165, 3498.1 m;

E—Ferrous calcite cementation, EST of SQ,, Y921, 2468.54m; F—Clay mineral and ferrous calcite cementation, T165, 3173 m;

G—Corrosion of grain, HST of SQ,, Y922, 2768 m; H—Illite and dolomite cementation, HST of SQ,, T165, 3067 m; I-Illite and
ferrous calcite cementation, HST of SQ,, T165, 3235.9 m
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Fig.6 Comprehensive column of stratigraphic sequence—sedimentation of SQ1 of well FS1
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Fig.7 Comprehensive column of stratigraphic sequence—sedimentation of SQ1 of well Y79
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Fig.8 Diagenetic facies model for the sequence—stratigraphic framework of the north steep slope zone in Dongying depression

Ng—Guantao Formation ; EdA—Dongying Formation; Es;—Sha 1 Member in Shahejie Formation;Es, “— Upper Sha 2 Member in Shahejie

Formation; Es, " — Lower Sha 2 Member in Shahejie Formation; Es; “— Upper Sha 3 Member in Shahejie Formation ; Es; *— Middlee Sha 3

Member in Shahejie Formation;Es; " — Lower Sha 3 Member in Shahejie Formation ; Es, “— Upper Sha 4 Member in Shahejie Formation;

Es, "— Lower Sha 4 Member in Shahejie Formation ; Ek—Kongdian Formation
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Fig.9 Stratigraphic sequence filling and diagenestic comprehensive model of Shahejie Formation in Dongying sag



2010 4F

=

i

1268

8 [ 61 0¢ 14 514 AR I S A G 69VC 091 2 YersE Y a ¢S
& iy G0 01 8 o o 02 WEHZE DN LT Y 08°88¢e 991 9%
Yo S 1) DS
85 c0 I I € |47 9¢ 02 T D e 02 "L8¢¢ 9971 21
¢ 02 G G0z 1¢ 6% AU N AT IS (A 07 '890¢ <91
YrsE Sy ae 20s
I ¢l 4 ¢7e 0¢ 87 RN AT I (R €0 "L90¢ co1
¢0 9 (14 01 0¢ 09 e S ) TN 09 '028% V66 iy
0¢ 8 0 0 A7 E] 01 "L18% V66 iy Yop S ) it [N
I | 21 ¢l 0¢ ¢ S T PR T EL 01 6187 V66 iy
¢ 1 I 8 Ve e ov S I 0V 1606 999 it
G0 I [ 54 ¢ 144 e 0478806  9¢9 it
Yo S S 7 e 208
¥ ¢ 01 Ve 0% 9 o S - A 08 °¢80%  9¢Y it
v v 01 12 43 Ly S S I 00 6806 99 it
Eaiacs 3 2 ) TS e Al A A A ) )
i ¥ A FrEY HE
%/ gyt %/ HELH

ges guif3uo(q ur uoneuwrioy] dnfoyeys jo yromdurrey 3dudnbas uEQEmzmbm ul sjuduoduwiod d1PUISRIP JOo SdNSLIdIRIRY) € d[qe],

T & Hr 2 N M S R £l

=B gt

BinS% €%



ERYESE R

P B 45 0 2 W) R R KA AR e ] 1
JCE AR T B S T 5 R

AREMBE ] — Wb 4, 2 7 se A i BAT i
T EOIRIBT B S5 48, 2 5 09 58 e e xS 0 A £
FAT B EERSE0 (18] 9) o JZ R xR s 1R Y
R EZA 3 AT E L QR F T R
IR AT B BRI RIVE T 30 R KA A%
F PR TR 00w RS M TR
P 2 FERB S5 W 4 1 o 5 7K A Tl A8 A, - 38
R [ A5 DR A T2 |l of [ 4
A BEAT R A SO, BT 7 AR 8 A 2R A
UNZR S T B T 0 B e e SO I D i IR B R
SRR A AR AR AT S T B ARSI I i
ZRIEFN A A8 KA s AL R | =2 305
Z2 WU R A 0, T2 T A AR 0 S0 7
A, Ja B E Fe AR ALER, kA
T~ BN T UK TT il A0 IR 45 | X Bl B A8 A48 M
B v i) i A M = P PO
4.3 EFFREX A ERBES

JEFe A AR TR TR Y, s T R
Y M JBE A R, o WG U)o JE A A A R A P A
JZ Iy B 2 7 0 P A 3R SR AR 3 AT T
OERFREW, JZF e o Pk iR 2 T —
AN T 5K 2 A (] 9) RIS TR Y X
HRAL T AR FIRAS AL T 5 A I PR BT | T 300 A ]
ER M, ST E— A m A e s p iR
P2 1wl A FHRTR K bk g A 0, AT il 1
LI BI04 S AR R A i
SRR AR B AR AR QRF R Z T
i LA R BT, TUURPIIE I 5 %A 100
FRIET I, 20T v o 30 B R SE AR T e A8 AR T
JE R B B S TR 22 57 (B 10) s @MUA Ak
1, )2 P ST AR S U A B T T T 2 R A TR ) B
R TR A B IEEH], — LEPR PR R B R
PRUTE R FUmN ), 0 2 S 0 5 )
TR WS DR BT K A R A T R
fite Js T3 — o i b A FH T 3

5 45 ik

(1) AR M1 T 3] 17 2 U2 P A% A P EL A i 7 1
WCEGRAE AL A 58 B 2 Rk B I 7 A
o5 WSS BRI A SF WA kAR R

TS A6 Il A BT I 980 230 22 1 8 B A 47 1 A T 1269
B B&RMDS fﬁ&-‘* =g BERENE RF&A
321“30
?/il\
B
----------------- 34560 s -—--—“"‘<Q
s
L
B
[ Impa I v

B 10 J2 7 A bR T S A T AN [ 10 5 3807 04 s 22 )
N EIATCE
Fig.10 Difterent well loging responses generated by the

different compactions of sequence interface,Z103

BB A BRI IR R A, K 0 W4 2 s A AR
MEZEETAASAORE | SRA s AKES | il
PR A JEe 24 45 5 J2 e B i R o = B i v A
B IR R UL EN A EE I8

(2)JZ 7 K & i 78 AP i KR AR 51
AR ZE W R BN R, WK BT R w5
MU ALRZS e e T B0 AR 04 2 B 0 245 1 1) 1
B, DT 52 ) i 39 44 i T A -5 R ST 8 [
BEE A AT — e BN, B OHT IR UCA B

(3)J2 P70 Ji e A 1o 42 ) /6 0 2 2R BAE 3
ANT5 L 2 P B DUAR — A 21 3 i | e o )
Ji by DR A 70 0 22 ol o v 42 1) U 30 0 1 oo 5 )=
Jy o SR AL R ) R e A m i R e DR
HE R LR R P R T AR A — E B R AR A
R AR 22 D5 T S o e A — e e A {3
R HAT 52 W RRAE , AR BIR R 5 B2 205 5 J22 i ST A
BCE VR R P 2 A B R o] AR
FH ORI BT 2 1 S AR T 390 B O R ) 4R A1
FHOX I 18 A T

Brift . RO A b T SO ST e M R 4T Y
B

5% ik (References) :

[1] Curtis C D. Possible link between sandstone diagenesis and depth—

related geochemical reactions occurring in enclosing mudstones [J].



1270 h [

J 2010 4F

Geol. Soc. Lond. 1978, 135:107—114.
0, AR, AR UURR A M A MR T R G R A R ALY A
£12441]%, 2006, 22(8):2151-2164.
Li zhong, Han Denglin, Shou Jianfeng. Diagenesis systems and their
spatio—temporal attributes in sedimentary basins [J]. Acta Petrologica
Sinica, 2006, 22(8):2151-2164(in Chinese with English abstract).
KA, 2R R 2 A AR A AR TS B R ).
AT2%, 1995, 2(34):154.
Sun Yongchuan, Li Huisheng. Application of sequence stratigraphy
to the study of diagenesis[J]. Earth Science Frontiers, 1995, 2(3—4):
154(in Chinese with English abstract).

I, BB AR SR FHZ S ). hEREE 1997,
22(5):538—543.
Jia Zhenyuan, Cai Zhongxian.Diagenesis stratigraphy and sequence
stratigraphy|J]. Earth science, 1997, 22(5):538—543(in Chinese with
English abstract).
FlKWH, T AE, B, S5 2 ¥ )2 S TE R B e AR g
M ——LL YA13 — 1 S H 3T R B[], A i S5 56 b
1999, 20(2), 100~118.
Lu Yongchao, Xiaing Caifu, Chen Ping, et al. Application of
sequence stratigraphy to the study of diagenesis of siliciclastic rock([J].
Expermental Petroleum Geology, 1999, 20(2), 100—118(in Chinese
with English abstract).
Morad S, Ketzer ] M, De Ros L F. Spatial and temporal distribution
of diagenetic alterations in silieielastic rocks:implications for mass
transfer in sedimentary basins[J]. Sedimentology, 2000, 47 (s1):95—
120.
Al —Ram adan K, Morad S, Pmust J] N, et al. Distribution of
diagenetic alterations in silieielastic shoreface deposits within a
sequence stratigraphic framework : evidence from the Upper Jurassic,
Boulonnais, NW France [J]. Journal of Sedimentary Research, 2005,
75(5) : 943—959.
ZERE, TRAEER, W, GFL SR AL Bl AR R R RS RN
1 A R D). DORL2AAR, 2007, 25(6) :923—933.
Li Xizhe, Zhang Manlang, Xie Wuren, et al. The diagenesis in
sequence stratigraphic framework of the Upper Paleozoic, Ordos
basin [J]. Acta Sedimentologica Sinica, 2007, 25 (6):923-933 (in
Chinese with English abstract).
BL, BV SR, AL JR T SRR RS A A AT R R
W B IR 2 5 M FE T Sk | = A S IE K AU B [, 4
BUAAI 2007, 25(6) :903-914.

Luo Zhong, Luo Ping, Zhang Xingyang, et al. Effect of sequence
boundary on sandstones diagenesis and reservoir quality:an outcrop
study from the Upper Triassi [J]. Acta Sedimentologica Sinica,
2007,25(6):903—914(in Chinese with English abstract).

[10] BEEESR. 2378 MIBE T T R O80A J2 3 e ik 5 6 4 22 SR A T ). DL

BUAAR, 2007, 25(6):915-922.
Qiu Guigiang. Analysis on Lower Tertiary diagenetic sequence
characteristics and their diferences of reservoirs in Dongying Sag[]].
Acta Sedimentologica Sinica, 2007, 25 (6):915-922 (in Chinese
with English abstract).

M IR, T, A5, JOIR W I ) 4 BE S R I R A%
L0 Py B AR A T (M. 65T R R AL 2008.
Tian Jingchun, Tan Xianfeng, Meng Wanbin, et al. Research on
the Diagenetic Evolution in Sequence Stratigraphic Framework in
the steep—Slope Zone of Halfgraben—like Rift Basin [M]. Beijing:
Geological Publishing House, 2008 (in Chinese with English

abstract).

[12] P, BF BRI S JE off TR [ X b 5 A/ I ol ). A

LW, 2009, 28(2):179-184.

Sun Ping, Luo Ping,Yang Zhengxi. The control of the sequence
boundary over the sandstone reservoir and diagenesis:a case study
of Yanchang Formation outcrop a long the Ruishui River profile
[J]- Acta Petrlogica et Mineralogica, 2009, 28(2):179—184(in
Chinese with English abstract).

AT, A3, EUR, O M L R )R
R[], Wi, 2008, 15(2) :23-26.

% 28 AR R

Xie Wuren, Deng Hongwen, Wang Hongliang, et al. Diagenesis in
sequence stratigraphic framework of Paleogene strata in Bozhong
Depression|[]]. Fault—block Oil &Gas Field, 2008, 15(2):23—26(in
Chinese with English abstract).
W HE, SRR, AT, AF A OB R 0 B 3 o R LB
KB AR T E T, 2010, 37(2):298-310.
Tan Xianfeng, Tian Jingchun, Bai Jianping, et al. Depositing
response and filling process on steep slope rift belt in Terrestrial
fault—depressed Basin [J]. Geology in China, 2010, 37(2):298—310
(in Chinese with English abstract).
B, TR, AR A I AAE MR 2 R U2 T B e i
J2 119 B4 B 5 ur]u%:[] TELT, 2008, 35(5):975—983.
Xia Jingsheng, Wang Chengming, Wang Zhikun, et al. Micro—
properties and influence factors of deep turbidite fan reservoirs in
the eastern Dongying subbasin, Shandong [J]. Geology in China,
2008, 35(5): 975—983 (in Chinese with English abstract).
ff B A e, 22 W HE . AR — 7 b 55 5 1 B A O R A S AL S
TURURR AR R AT REAE )] o B BT, 2008, 35(5):902—910.
He Xing, Yang Jianguo, Li Yingyan. Paleogene structural evolution
and distribution characteristics of sedimentary facies in the
Fangzheng fault depression of the Yishu graben [J]. Geology in
China, 2008, 35(5): 902-910 (in Chinese with English abstract).
BASZAL, BUHAME, kst Bl AR 2 5 S 1600 5 A0 M BR AL 2 b A R
W), AlAEdR, 1999, 20(1) :24—29.
Hu Shouquan, Yan Qibing, Zhang Yonggui. Research of litho —



ERYESE R

i N A L A BT o W 22 e R e v A 2 A PR 1271

geochemistry mark of sedimentary sequence boundary of
continental facies [J]. Acta Petrolei Sinica, 1999, 20 (1):24—29(in

Chinese with English abstract).

[18] 22258, WHOLWI, 3K35 30, YUARJZ e SO 5T o 69 7 ) B b Bk Ak

TR PR A2, 2004, 32(4) :455—460.

Ji Youliang, Hu Guangming, Zhang Shanwen. Mineralogical and

SRR []). BARHB T, 2008, 22(4) :567-575.

Cha Ming, Chen Zhonghong. Formation water chemical and
hydrodynamic fields and their relations to the hydrocarbon
accumulation in the pre —Tertiary of Dongying depression,
Shandong|J]. Geoscience, 2008, 22(4):567 =575 (in Chinese with
English abstract).

geochemical methods in study of sedimentary sequence boundary [23] dETCAk, mHEAE, AR, S B =R VIR R DR ORI B
FEHE]. AR Sk, 2006, 33(1):36—39

Meng Yuanlin, Gao Jianjun, Niu Jiayu, et al. Controls of the fan—

[J]Journal of Tongji University, 2004, 32(4):455—460(in Chinese
with English abstract).

[19] BZAL, KK 5, BUHME . W6 BH BT B R 55 = R A = Be 1 Bebli A 2
J7 A F A AT B ER A 22 [ VR AR AE (7). M BTHBBR AL 1998,
26(2):45-52

delta sedimentary microfacies on the diageneses in the south of
western Liaohe Depression, Bohai Bay basin [J]. Petroleum
Exploration and Development, 2006, 33 (1):36—39 (in Chinese
Hu Shouquan, Zhang Yonggui, Yan Qibin. lithologic —geochemical with English abstract).
[24] SRR, EBE A/, 1] b R I 6L 3 20 5 T A D R —

FEFD]. A2, 2009, 30(2) :225-231

cyclicity in every system tract of terrigenous sequence in the upper
member of Eh3 of Biyang fault depression [J]. Geology and
Geochemistry, 1998, 26(2) :45—52(in Chinese with English abstract).
BrRepar, ], XK. 288 M o O A ol 0 i A 5 okt 2
W R[], AR, 2008, 20(6) : 707714,

Zhang Shengbin, Wang Qi, Li Xiaoyan. Depositional —diagenetic
20

coupling complex of Xujiahe sandstone in Hebaochang Block in

the south part of the Central Sichuan Basin[J]. Acta Petrolrl Sinica,
Chen Zhonghong, Cha Ming, Liu Taixun. Response and evolution

2009, 30(2):225-231(in Chinese with English abstract).
of formation water chemical fields of the paleogene in Dongying

[25] Jin Cheul Kim, Yong II Lee a, Ken—ichiro Hisada. Depositional

sag[J]. J. Lake Sci. 2008, 20(6):707—714(in Chinese with English

and compositional controls on sandstone diagenesis, the Tetori
abstract).

[21] MR 2L, & W], 55, A8 BT T R IR Z W A e h i e LT R
Wi E[]]. GLAR 241, 2008, 26(6) :925-932

Group (Middle Jurassic ~ Early Cretaceous), central Japan []].
Sedimentary Geology, 2007, 195 183—202.

[26] e, HaF, L, & GbE DU RS T 08 45 1 A
L)), MBI, 2010, 29(4) :535—543.

Chen Zhonghong, Cha Ming, et al. Mineral elemental response to

the evolution of Terrestrial brine faulted—basin:a case study in the

Palcogene of Well Haoke —1, Dongying Sag [J]. Acta Tan Xianfeng, Tian Jingchun, Li Zubing, et al. Diagenetic process

Sedimentologica Sinica, 2008, 26 (6):925-932 (in Chinese with of fragmental reservoir in alkali sediment  environment [J].
English abstract).

[22] A B, BRAPLD. AR AR MR T R OK e K 3 D13 S

Geological Bulletin of China, 2010, 29 (4):6—14 (in Chinese with
English abstract).



1272 i %] i 2010 4F

=

The control role of stratigraphic sequence in diagenetic evolution in the
terrestrial fault basin: a case study of Paleogene Shahejie Formation in
Dongying half basin

TAN Xian—feng"?, TIAN Jing—chun', CHEN Lang’,
ZHANG Shou—peng’, WANG Wei—qing’

(1. State Key Laboratory for Oil and Gas Reservoir Geology and Exploitation, Chengdu University of Technology, Chengdu 610059, Sichuan,
China; 2. Chongqing University of Science and Technology, Chongging 401331, China;
3. Geological Institute of Shengli Oilfield, Dongying 257015, Shandong, China)

Abstract:Based on stratigraphic sequence, thin—section analysis, SEM observation, vitrinite reflectance, X —ray
diffraction and geochemical investigation, the authors systematically studied the relationship between the
stratigraphic sequence and diagenesis. The results show that different stratigraphic sequence tracts have different
diagenetic responses: crypto —crystal carbonate, anhydrite, iron pyrite are existent in the low tract; ferrous
carbonate cementation and clay mineral cementation occur in the expanded tract; dolomite cementation, ferrous
dolomite cementation, corrosion, clay mineral cementation exist in the high tract, and corrosion phenomenon and
ferrous carbonate cementation are found near the stratigraphic sequence boundary. During the development of the
stratigraphic sequence, the original fluid and the enrichment regularity of elements made up the main factors for
generating the diagenetic response and affected the components of diagenesis. The control role of the stratigraphic
sequence in diagenetic evolution finds expression in three aspects: a. The development of stratigraphic sequence
controlled the original components of diagenesis and further controlled the reconstruction of late diagenesis. b.
Early diagenesis had some response to the stratigraphic sequence development, whereas late diagenesis covered up
most of the diagenestic response. c. Stratigraphic sequence boundary affected the diagenetic evolution by stream
action, depositional interruption slowing down the compaction, and late fluid invasion.

Key words:stratigraphic sequence; diagenetic evolution;, fault lake basin; Shahejie Formation; early diagenesis;

diagenetic response
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