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Sequence stratigraphy models of carbonate-evaporite successions and their controls
on source rocks and reservoirs in the Ordovician Majiagou Formation, Ordos Basin
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Institute, Hubei Branch of SINOPEC , Zhengzhou, Henan 450006)

Abstract: Based on the existing research results and the classical sequence stratigraphy theory of Vail P. R. , this study
takes into account the sedimentological principle of carbonate-evaporite, platform morphology, and lithological association
characteristics of basin interior and margins to propose a sequence stratigraphic division model for the Majiagou Formation
in Ordos Basin. According to the model, the sequence, which consists of evaporites mainly at the lower part and shallow
water carbonates in the upper part, can be divided into five third-order sequences with boundaries respectively at the
bottom of members of Mal, Ma3, Ma5", Ma5°, and Ma5'. The bottom and top of Majiagou Formation are regional
unconformity surfaces. Within the duration of lowstand systems tract of these third-order sequences, the carbonates and
evaporite interfinger each other. The number of the evaporite layers is related to the number of hiatus (unconformity) in the
adjacent carbonate sequences. The existence of these 4-5" order hiatus (unconformities) is the prerequisite for the
development of interlayer dissolution and determines the location of source rock layers of inter-evaporite. Potential
hydrocarbon source rocks are likely to be developed in three evaporative sequences of Mal, Ma3 and Ma5® members in the
lowstand systems tract, which are mainly distributed in the lows surrounding the salt lake and the slope areas of the basin

center; moreover, are characterized by thin layers and large accumulated thickness. The sedimentary facies and multi-
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order sequence boundaries control the development of reservoirs, and two types of reservoirs are mainly formed: (1) The

porous dolomitic reservoirs of beach facies are mainly developed in the middle and upper parts of highstand systems tract

(HST) of third-to-fourth-order sequence, and the superimposed areas of the sedimentary hiatus and beach facies are the

favorable zones for the porous reservoirs. (2) The moldic pore-type gypsodolomite reservoirs are mainly developed during

the secondary transgression of the lowstand systems tract, and the tidal flat facies zone in the basin margins surrounding the

paleo-uplift are the favorable horizons for the development of reservoirs of moldic pore type.

Key words: source rock, reservoir, sequence stratigraphy model, carbonate-evaporite, Majiagou Formation,

Ordovician, Ordos Basin
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Fig. 1 Sedimentary pattern and lithofacies column of the 5th member of Majiagou Formation in Ordos Basin
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Fig. 2 Lithofacies and sequence boundaries of Majiagou Formation from basin center to margin, Ordos Basin
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Fig. 3 Characteristics of karst breccia at the top of Majiagou Formation in Ordos Basin
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Fig. 5 Lithostratigraphy and sequence stratigraphy framework of the Majiagou Formation, Ordos Basin (E-W)
(see Fig. 1 for the location of this E-W oriented section)
_N.
= Hi93F R K1043F KR 13 K67 #2475 7
E %S % GR GR GR GR GR GR |2
E2 [ — %
HST 551
s 5t %
SR §
MS4 LST (& EJ&:
5]
MHSTEH 5
MS3| g7 yﬂg
HST %
LB
Ms2| TST]
5
LST| =
B
HST| 55
Ms1| TsT| 8
Lst| =2 N
2 ] U] = & E D]
BREaf W& WA H VT SEEE  ERREHE  mEHE

6 IR 250 i T 5k 2H g A i i P 55 )22 e M 2 A 4 T o2 L) 1)
Fig. 6 Lithostratigraphy and sequence stratigraphy framework (MS1-5) of Majiagou Formation, Ordos Basin(S-N)
(see Fig. 1 for the location)

YR 72 E (B 4b) o 28R H R B A TE

JEFF T ER, DU TARAL A R AN AR A R R, 322

LA SR AT IREL A GBS A A E A B O X (IR e A ) A e ih 2%

SR FEALRAE B2 P R o AR I BRI = (IRGBUIRAE ) o LA MST A, B — Bt BUb ik 28

3.2 mBRHAE-ZREEFHEEN



514 sk VAR SRRZI M B SO R IR Eh S 2R AR R R R R AR RO IR A4 1 117

BRI, 5, o KB G R TOR
Wi 2 X R BRI AR L o 5 & A i A &
A MR IAL T AR R e T B B, DN IR
Ty — BEE AR A R IR /Y, R e Mg iz 3h
e H LS B GO A TR RS T TRIK R
Wb A T2 PP L T 2 M e 2 R o (37 M4 R B Y
DU 5 Bt B i K it — 2B R AR SR BR ~
IR BRINGE , 5 NI X O v =B SR R R ER A e Hh -3l
JEEEE B R A MR a2, Wi 9 5 B
JE 102 m, DLW 3, S 2 A 7, R
JEREL ~ 5 m, ULWTEFR — i L0 N e 7 U TR , DiaE
TR Z R AEm A R BRI Eh A AR B 5 v
AL, 2 28 s (RSO A ) W] REDURRAE &
Hu AR, A S DU BE R 131 M 9 %69 , i FE il iy B IX
W JEZE A e DU o B 2 AR X BRI F- 1T B, BR PR £
HEME e, LR FILR JERSTN MR,
B — B BU A A . R MR
e B HUB &S AP i A2 1 DU R iR R e 5
R DB R A AR LR A I A 2R

3.3 mBEEMEZREZENEEXZR

=GP IR R 2 T (- RS FTIE i 1)
AR A5 S TR [R] By o] DAAR 4f-ff A R £ 25 A28 &
TN HIZE R . AR, B I AR Y
O3 A NG O ) S AR R B A A S IR TR AR
o, BT RLOFER A < A4 IR 20 o A dbi s, B Ak iR 22
Diist 555 A b ) TR 28 B BB o Hi 9 H 5 O
BEELRE R 154 m, 25 45T 140 m., 328 1 000 m ¥E7K 75
KATIEIL 6 m 78 &A1 B84 F R R R b SR R - T
AT DURUAEE B R R ST ROS R W fS

AN SEX A AR L XA BRI il I HEE AL
HA] DU RS T RO AR I et i I A o, A 2%
Bk B R UZ - RO BTHZ MR . Geiti 9
I ZE R 2H 400 m 7K AT 79 JAR TR R A
J2 B8 JE A FIRA R SR B AR 7 A 8- T A PR

TE 1A =R JZ 7 SRR R 3o, LUZ R Ms4
AR 3 T P B o o1, 2 s R DORRR 2 28 K
BRI G X T E U AR B BRIR Eh A,
S MERTE EA (B 7a) , —H 16 = GUZ P RO
[F) BE A2 S I Y, X L2 DL =202 1 1 A R O TR
FH 2 B TTHIARAR SR o (E AR IR IR R e TR
JECER AT R, 2% A T T UGB U] 4 i s e
MR TE T IR PR B 1 21X FE SR N TR] Y
THEAEN S PR R i RN AEIS A, BVBRERER S AR
Ko Z A B = O 2R s AR B0, 28 e DURR A 0] o sk
i b o 22 ) 11, s LR AR o A AR £ ]
WrTHT (1 7h) o Hh bl A 2 e DUAR A R S B s T
OO, S AHARBR IR #h 5 )2 P A DURR SR Wy (A
BB —3 . R ARG AT kT Z
SIDURR AT, FERRTR Eh o - 28 A J= A R, - TR DL
FRIAI T T 522 TR, JE R, 2 () i A B A A
ZEAF o SR bR fEL ] R A B R A DURR A B
BT LR REBRIR R 7 b S AR OC R DT

4 SRR IHZ 5 ke A

4.1 XHESEME I HIE A

— R BORGN (— B ) B R S S
AN TR R, S B U = B 18, T

a. R k333 K124 Ko E
=
T
il
B
1
Aol
e —
i e B
WS ER B R PP - Ry ek es]
b.
——SB
4 LS R
R e
e B S B
g‘J ] X ___SB
T 1t EFRRE

BT SR 2 M 2 B SR A2 7 MS4 R (AR R U 5 i T () -5 AR AU 2= 5 T (b)) /X T K

Fig. 7 Lithologic and chronostratigraphic profiles of lowstand systems tract in sequence MS4, Mjiagou Formation, Ordos Basin



118

A 5K AR R R

Fa4 B

VU 5T T2 )2 P BT T B 5 N LR £ Bk = R
B B DL ME LU BB PEf )2 R AL
TE 2 A T B R e v T VR T IR O, Qs LR
AR 22 3 4 4t VL g 2R ORI k7 XAk e s R A
SN2 R LU RS R DU R Vi 2
W G S N 78 A e - R AR R ol
e DGR IR L A A ) iz B s A AU T e e
IEE R UURRI AR i = a RS BB 45 o i
it 2K B RP B BB F R R R
FLAN b ) AL P 2K T A A s W) 26 T, 15 2R L3 P
WA R, BAJRZ JRZ MR IR . 5 )
Bz T T o B AR R A T
PORL 2236 FORBT — 20 5, il 4R s L 2 DLV il £L
T 32, YO B A L] L | b 5] 9 L i 1 L A R
BEO DN IR R S T L N R Y 2% 18] DB T B8 A

ST 45 G DU RT 2 T8 i 52 ma 3K, P i XL
A EBIEREZZE R E B HE RS

BB TR 625 TN 25 A 2 (8] Bh 28 i 2 56 2R T 4
TE = ZZ 7 AR IR A 8RB B, 78l B i A AE DL
U] T 8 2 0023 e S o, R A RS I E . LT
B 1 2% XA R A i IX B Y D1-566 15 i B 42 1 Bt
FHOMEEE (K 8a) , B RN AR AT Z NN
HEE, BRI AR A IR A oA RN
AL Z AR EERE, RO s s SR a2 6N s
RSSO TR W B R IK € = A R 4]
B, 2 A B AR UL A W R S, AT GE 55
— BN R R X B RS2 . 1% O B R R
FARRA M A oA B2 TR 38 m, 750 ZI B8 W 5 mT
= GR{H )2 B A e M Bkh, ARk E A0 =
AR A S S RSO ESE A S, ARE

a SRR b SWER
A TLERE% | , GR/API . LB/ % | g -
g g OVAL R n ?fnfz f; = WE T 250 IR g 10 ik ? E
g |7 i
SR
ARl ARd
o} S0 o 2B
3 B A AA A
AR ch 7 E A (573 -
= = LT | miss TR L. LST | MS5
A A N A
IR = A74
A A
— = LR S
[ [ e
oS p— HsT s
T 1 === HST
1 1 BB 1 1
I I TST ==
A A 1 1 TST
TN/ MS4 1A g MS4
A7 A |
el B JNZAN LST HFOMBE % LST
A A
=== R HST
— HST =~
LR E
TST T TST
A o / / /
LR = MS3 1 1
— 0P Bt i = MS3
1 1 LST
RO R /[ o [ LST
B
| 10N B == Iy 0 B
JL /I o
I | | pupy —
L/A/A] [T ]| [ /] LI=]] | A /] //////// ‘ ‘ . . \‘
(&/n/] [e]o] [/ /] == [ LA/
Rk A s B dss  Hoads by ey KIRA AR e =y (Y F1 8 ERE 2 HKE T2
K18 SR/RZWiZEi D1-566FH:(a) M 100H (b) 5 FBL 2P SR &

Fig. 8 Sequence stratigraphy and reservoir column of Ma5 in wells D1-566 (a) and Shen100 (b), Ordos Basin



5514 ik VAR SPRZ I B SO A R IR e -

TR R R R MR A O IR 4% 1 1 119

HHIZ , Hna ZBONBIR M2 RE =, BB
IR, X5 R R R S BURHIE 28 S O . S
Wi E R E RREE L~ 4 m, fLBE3 % ~
7 %, 5 RS T ZAR A 3 AN R A v ) S I
Be S B iR AR

AR TR AL T AR BRI T SR
X R Mh - R ERa Bl amAs
HREJRBEM, BT ORI RERLZE R THS
ARV B 2 e P R R, R B VA i A 5
A AR HE R AR 5 1 AT AE 2 SR 2R O
A B FRR A o A2 X T o S B A AR 7 5t
NGO VIR T 28 50 m IR s A, (B Bl 1Y
TEIR S R BRI I, e R P LR T AR )R B
HBM AR AR E KT RN T ABE AR
JETRVE R B ZR R A Bk J2= 2 200 A 7 TR B DT A
ZER A AN HEL . TTEE I 7 b G XA B e 100
I M B gk A7 R B4 R (& 8b) |, 5 Pl X
Rt 9 HE MR 1 I ZBUR B IR =8 s, B s
BN AR AR R 2t R B s, RA A=
FEEWEVER], Ao e Z RS . I, e ) A 3 22 1)
UK e WL 0 AR T 1] B0 o) 1 2 0 B B i A,
WASLBR R A 20 . HOk A AL R
A SRy 2 RR P R AR S DU )
S, H 2 a JEHEREAR 2 e R AR & 0 B 25 A% Y
Hzom & R e U= . U 98 4
e T i 2 A7 7 R R O A U2 BILAR B D 4 A0 T 4%
JZ 4 i 26 A DT ) 20 A, 7 v AR F- T e
A TR AAT T BOHER] AR F 2 A VR A3 i
P BT IE RC i 530 AL B . 2 5 e e i 2 o s e
JERR AR B BUR G LA — I Pt X R FE G
T M RURIRER 2 a A R )= R AR v
W RHEMYE R B EZ R B, =R 7
AL R IR 2R R IRER e S 28 s (R e R
FIRIRERE) 2 A PSR )R 2k DXl R X, R =
J S TR P 3 G ) B 0 0 ok A Pk I S 9 L
I BAFTE G W7 e AR 2 B BGE S

2 LA, AL AR A TORE A ) T4, it B
A 10 2% DX A A 70 B 58 4V i B9 AT REAE , JE L ]
WIERGR N ZE Ao . XA KSR BIZ8 4 A DT
U 7R WL A W R R e e R R 28 K 5
ke IR S Z TN ¥ 42 SP N W NI A R 1By s
HOCA I, SR YO RANE ) R SO R A R
IE B PUNFIIR S 2 B, XTI AS 21 g s Ay
T AL AR LA AR o0 A Ty B BN JR

JRZE AR A G b D 2 b 3 s i VA Tk
FEPER 3 N il J2 (4 7 A AR AL 17 1wl

4.2 FRiEEREFER

FRIR W A MR R | I AE BB R 5 DU B HUAS TR
SRAIN T & B, KA M X B R R 1 N 1 5%
PIRIR AR A o ST AN H M, A A AR 6
PUBE KRR A T S Z WAL AR A B H R
R AT SO E A A IR IR - K A
B a A s R AR S (ToC) i F
0.22 % ~ 1.61 %, F-¥{E 5 0.40 % , &z = {8 7] ik
3.42 % AHLT LU IR R 3 A iR b T A TR
WIS, NIV AR UE SRR W A A
VU BE R AR SR L R LT A AL SO 1% E
SR UG 32 DUBURI R ], 38 22V b 38R o A A1 ) 6 1
B FUOK BB ) B R o3 A7 R SR B0 2 R A T
0.1~1.0 cm, BIFEEANF 10.0~40.0 m™' . BkiE
MG T T Be— 5 T O BRI O AL
Jo = B BEARAR AR, TOC 350 0. 2 Yo, 75355 11 B 3T 5%
H—EF—H, T0C KT 0.2%,760.2% ~ 0. 5%, 5
0B —D =B A NS B — a2 . RS IRR
A - R AU A IR A 1) TOC L, (B &6
i R A W %o v Y B B VR 0 A e B AT (e
B AR B SEPR Y TOC W 3K 1.2 %, @ S R
e R

FEBG R B AR IR Eh A - R R HE R R
FEBRE AR RS, BA B2t A 4
Mo RIS O, IR E A DTG R R, B2
Uik R Eh 5 IR A R R E , W DB o 5
Bt S HTWBL W B YO R A kR B A . T
FEAIRA A 22 3500 YRk it AR 0 9 S T T R I —
PRI, VG 1 5 119 DR BH vy PRk H R 2, P G ) (7 B
ARG RS SRR A KA A R, &
BIEERAEY A LB 35, KRR B R PR AR 4k,
A 1 BN [ A A B 1 SRS P A A AE T, DT R £
T JE) R b S R T AP X R AL T & A AL IR . 42
VR E A EAR O I A B — B D =B TR B
IS BT O B s WK R B v 1
IKAEFE A NI 8 T % 43 2 LR T /K ARDE IR , 1 %
TR JFEIREE N ZE KA UITE A R T L R R
A7 5 T PE X U b F 2 8RR, R AR Ve 30
RV 2 A s A YRR B R . it
RE JERAE M SE R S A% RRRA &
HE(E9).



120 £S5 KRR R

Fa4 B

URRGAR PH R b )G b g M IR
W% H
|
" NE
b&@ﬁﬁl/ﬁﬁ N [
i [X
IVACT A A \°o
R WA VA DA 9 0072
I s W THTI0 et TSt T
O 7= = e [~ ~ ] ~
EVAVA VA VA VA VYA 77 7 7Nl
ESVAVA V2 VA VYA m
g i,
YU VB S BE S8 T WEME | R TR b I it
YR AH beib=g bt A P hib
URUAR [EE S Fp X Jey B
I — [ 1] [ ~T] 7] =1
A/A o — I—— Ce7 ] =7 -] =7 -1
LR NEPE = Y [ty b FReH EBoa/SEnH  ERA Tent

K9 SRR Z Wi S5 A5 28 K H R RIG A TE S A A

Fig. 9 Schematic pattern diagram of formation and preservation of source rocks in sequences related to evaporates within the Majiagou

Formation, Ordos Basin

Ly = B e o A B S T B FL R (S,
Kl6), M 9 H—Je 1 H—K 104 H—KIFE 1 H M 5=
Beonthia, Haha &g i, #0K 67 H X AL i
A8 AR SR 24 HE AL T AR A s T OB
2RI AT 9 FHFIK 104 0y, 2RI 1 H X 2 ke
R, NPT E A A i EEEN RS
BB K et iR (B BN A TR A
BB Rz, DIBGEE), Z R A S =Bz iy
TEIR B BE, 301 ) 430 B A R R AR 5 TR T ], T T K
HOMAE EUR, R R A B R A o A Y FER AL
RN, P 5 DU B S e KR , DURREE SR BRIR
A, DB RIE 2 DR . DIBER AT
/0N, B O B ER A T2 200 A1 K 104 H— i 44 HF—
fh 152 H—K 76 I Br el s A3 R A, JRE B R, 6 5 v 1)
e J2 v (M 9 FHRUEAR 1 IR 1K), LB BT 4%, 4 TEW)

Jit, SRR i DU TE B BE, D e AE £ R =
ATEDLHE DX Z SN AE R IE FBL R 0 R R] W 1 L 8] By 7
Kz (1E9), B BT DU A A HLBE 2R, 5 T BT
DA LA 5 B AR, A AL AR A AR R 19 A 0 OV B
R By = BN B — B R e R AR o A T A
FIAT BB 75 BT S LB E BN . 25 Relia
T AR AN = G2 P AR B A 0 A AL, 42 ) )
GV AT BRI J2 2 T AR BR R N2 S i
F18 0 W81 J&) % et N b R ) P D R X (18T 10) .

D) EHREHANRRE A - a2 RN
W)= 3073 05 S E SR M G M G A AL
il I ) BE R o B S DO AL 0 R 2



AR

W, GE . SRR 2 A S SO AR IR ER - AR AR A R 2 2RO IR R P

121

Mo

a |

i

car

Frhr

=l

JR A 2 (m)

&l 10
Fig. 10

80 km
—_—

o R
« ° _I'IIEE‘
| iKH_E I
\ ‘712;”2 gﬁ%i

. 7N .
| [N LE LS
B L / !

9 H
7@1"/

-

." B / )
S D
/
Y7 ‘\ . /
" ~L =
2139 7/
,/
P ES
w TR TR

'~ 0
~—e

N

D) =
‘\_/ U -

#HEX KRR

THZEX BRaEKX

TR AR MASHR B = B~ Eh— B (a) 15 T BE (b)) KR YU TR BE oA 55 78 S oA (B30 SCHRL9,48-49 1)

Isopach of source rock and evaporite distribution of Ma3—Mal(a) and Ma5 (b) members in eastern Ordos Basin

(modified after references [9, 48-49 1)

KA RBAL T IR T SRR R A R B T2 e B
(R P S 25 RERR TR R — 25 K 0 )2 AR W J2 e 2 30 7y
TP R T2 5 45 e O S 5G  RI 5 5 =
PIZFF o %R0 T3 BRI #h 5 A& S A DU
TEREA ZH B 25 230 A1, WAL 1 AR = 02 7 19
Jig M PEFN B B o

2) BRI ER N ZE A Z R 2 G RO B A Y
TE =22 AR I 0 R I BRI, BR PR ER 5 R 2 A e A
28 b R, 28 A A DU B YRS AR AR BRIR £
HHUZE TR R Wy (B 5 A9 RO ¢, 3l
%~ T 2% (R AR 8] W T L, O )= (9 ik 7 B
PERAF I HE T ERRRIE B A T L

3) WRER NS XERIREL A)Z H a2 E
TET S AR A A 28 380 8 ) 22 W R CRR ) W T i 51 %
JRTRIEI BRI ER S 5 28 0 0 22 S v ik B DU R
SRS FIMAMKE LT EEERINER . KR SE
(e By & sy A= ) =y A RN I R E I E T8y
A DX ARV PR JBE K, DA 2 A T 1 07 170 o

4) HEIR T R S b K R R X A
R KR W, b N 28 R DLTE , A PLBS

PATRAT  FERRBR 8 — 28 K 0 /2 A N i] LUJE L =0
HE R = A S )RR A kT B

A RMFRL XA AR ENRI PR W
wERBEEREL!

£ % X W

[1] XIAO Di, CAO Jian, TAN Xiucheng, et al. Marine carbonate
reservoirs formed in evaporite sequences in sedimentary basins: A
review and new model of epeiric basin-scale moldic reservoirs[J].
Earth-Science Reviews, 2021, 223: 103860.

BASCR, PR, TR, G5 BRI AR 2 BRI I
SRR BT ] R, 2022, 27(4): 1-15.

ZHAO Wenzhi, SHEN Anjiang, QIAO Zhanfeng, et al.

(2]

Theoretical progress in carbonate reservoir and discovery of large
marine oil and gas fields in China [J]. China Petroleum
Exploration, 2022, 27(4): 1-15.

RS, fTAE, RGN, AL DN AH PR T =& 0
P H SO IRANRT]. A RSB, 2022, 43(2) :
341-352.

(3]

SU Chengpeng, HE Ying, SONG Xiaobo, et al. Reinterpretation
of gas sources in the Middle Triassic Leikoupo Formation in

Western Sichuan gas field, Sichuan Basin [J]. 0Oil & Gas



122 AT IR NN Ve
Geology, 2022, 43(2): 341-352. [M]. Tulsa: SEPM Society for Sedimentary Geology, 2005:

(4] SRIEES, SPHRAE, SRAR, &5 PO L g 26 ) 20 UKL RE & 105-142.
AR R K B RE S ER B R [J]. M2 ar 2, 2021, 28(1) : [15] TUCKER M E. Sequence stratigraphy of carbonate-evaporite
235-248. basins: Models and application to the Upper Permian (Zechstein)
ZHANG Manlang, GUO Zhenhua, ZHANG Lin, et al of northeast England and adjoining North Sea[J]. Journal of the
Characteristics of and main factors controlling the karst shoal Geological Society, 1991, 148(6): 1019-1036.
reservoir of the Lower Cambrian Longwangmiao Formation in the [16] SRV, G, %7, 5. SP/RZ M At X 5 50 4
Anyue Gas Field, central Sichuan Basin, China [J]. Earth AEERZE R T T] AhS KRS, 2021,
Science Frontiers, 2021, 28(1): 235-248. 42(5): 1159-1168.

[5] WARREN J K. Evaporites: A geological compendium [M]. ZHANG Juntao, JIN Xiaohui, GU Ning, et al. Differences and
Cham: Springer, 2016: 86-185. development patterns of karst reservoirs in Majiagou Formation,

(6]  fhifdly, ENLAM, #HEE . 28R A TIBUHE R IBEGR )], VT northern Ordos Basin [J]. Oil & Gas Geology, 2021, 42(5) :
R, 2022, 40(5): 1188-1214. 1159-1168.
ZHONG Yisi, WANG Licheng, DONG Haowei. Evaporite [17] 4RI, 2846, 200, 45 SRR 24 Hh IX T 4% 8 ) 22 )22 e b
sedimentary characteristics and environment: A review [J]. Acta J2 MR [T ], HERBl 2 —— v [ b 5 K 2f2a i), 1997,
Sedimentologica Sinica, 2022, 40(5): 1188-1214. 22(5): 491-503.

[7] UM, BE, S, . Aaa—2Z L a R RRIR bR JIA Zhenyuan, CAI Hua, CAI Zhongxian, et al. Sequence
FORE[J]. UIREAR , 2021, 39(6): 1321-1343. stratigraphy and sea level change of the Ordovician in the southern
WEN Huaguo, HUO Fei, GUO Pei, et al. Advances and margin of Ordos region [J]. Earth Science Journal of China
prospects of dolostone-evaporite paragenesis system [J]. Acta University of Geosciences, 1997, 22(5): 491-503.
Sedimentologica Sinica, 2021, 39(6): 1321-1343. (18] ZRANN. BEH T 4 T B 48 5 A 412 7 b2 5 R

[8] PRINCE J K G, RAINBIRD R H, WING B A. Evaporite KR[J]. AHHTTHEE, 1999, 19(5): 47-52.
deposition in the mid-Neoproterozoic as a driver for changes in ZHU Chuangye. Sequence stratigraphy and its bearings on the gas
seawaler chemistry and the biogeochemical cycle of sulfur [J]. accumulation in the Lower Ordovician Majiagou Formation,
Geology, 2019, 47(4): 375-379. Shaanxi-Gansu-Ningxia Basin [J]. Sedimentary Facies and

(9] B, WL, HEEr, 5. iR s - A LAk R AR Palaeogeography, 1999, 19(5): 47-52.
U Bt s LA [T] Am R S5 9 &, 2019, 46(5) . [19]  MSRAR, 2%, Bl 5. KR P B A s e ]
916-928. JRIFHUZZETI ] MBS RICR,, 2001, 8(1): 31-34.
HU Anping, SHEN Anjiang, YANG Hanxuan, et al. Dolomite TIAN Jingchun, PENG Jun, QIN Jianxiong, et al. Analysis of
genesis and reservoir-cap rock assemblage in carbonate-evaporite high-frequency cycle sequence stratigraphy of Majiagou Formation
paragenesis system[ ] ]. Petroleum Exploration and Development, in middle area of Changqing Gas Field[J]. Petroleum Geology and
2019, 46(5): 916-928. Recovery Efficiency, 2001, 8(1): 31-34.

[10]  AREAAS . DORR G A% 2 )3 FIOCRR SEBLSE # Ko B 1z (1], Ot [20] B, BOUKNI, 8%, 55, SRR 2 M 4 ve 3 o S0 2
2R, 2000, 27(5) : 849-862. R ATt LT ] PO Ao 4, 2008, 30(1): 33-37.
LIN Changsong. Sequence and depositional architecture of YAO Jingli, ZHAO Yonggang, LEI Bianjun, et al. Sequence
sedimentary basin and process responses [J]. Acta Sedimentologica lithofacies paleogeography of western Ordos Basin in Majiagou
Sinica, 2009, 27(5): 849-862. stage, Ordovician[J]. Journal of Southwest Petroleum University

[11] ZEAE2%. VIBUAR K272 se ik S ket s (U], A (Science & Technology Edition), 2008, 30(1): 33-37.

MG FAR A M, 2010, 31(5): 535-541. [21] &HFE, frafe, M, 5. SRS EmEE R DR EH
JIANG Zaixing. Studies of depositional systems and sequence J2 T HJZ A% B0 5 T Il 2 DURLE AR LA 1R
stratigraphy: The present and the future[J]. Oil & Gas Geology, Xof AR X i S T AR AR B 6 [T, MR 2E 4Rk, 2010, 34(2) .
2010, 31(5): 535-541. 145-153.

[12] CATUNEANU O, ABREU V, BHATTACHARYA J P, et al. LEI Bianjun, FU Jinhua, SUN Fenjin, et al. Sequence stratigraphy
Towards the standardization of sequence stratigraphy [J]. Earth- of the Majiagou Formation, Ordos Basin: Sedimentation and early
Science Reviews, 2009, 92(1/2): 1-33. diagenesis related to eustatic sea-level changes [J]. Journal of

[13]  “Rerds, RAECH, XRIE, 5. B2 S5E-IC R LN Stratigraphy, 2010, 34(2): 145-153.

TERBRPES 22 L (U] i 5 KRBT, 2022, 43(4) [22] Jprhas, PRULE, BRFHAEGE, 55, SPRZIbIX S0 A 2 ¥
763-776. AT HERREAE L) ] R B, 2012, 39(3): 623-633.

ZHU Hongtao, ZHU Xiaomin, LIU Qianghu, et al. Sequence SU Zhongtang, CHEN Hongde, OUYANG Zhengjian, et al.
stratigraphy  and  source-to-sink  system: Connections and Sequence-based lithofacies and paleogeography of Majiagou
distinctions[ J]. Oil & Gas Geology, 2022, 43(4): 763-776. Formation in Ordos Basin[J]. Geology in China, 2012, 39(3) :

[14] SCHLAGER W. Carbonate sedimentology and sequence stratigraphy 623-633.



11 [

U, A5 SRR Z WM B G R PR ER o 28 2 A2 e MR BRI 4 4 il 123

(23]

[24]

[31]

SREEAN, BPRT, MRNEAK, 4. BRI 2R R )R
FRALLT]. LA, 2014, 32(1) : 44-60.

GUO Yanru, ZHAO Zhenyu, XU Wanglin, et al. Sequence
stratigraphy of the Ordovician system in the Ordos Basin[J]. Acta
Sedimentologica Sinica, 2014, 32(1): 44-60.

FBERE . A2 H R 2 LA 2R A SRR RL [ R A
I AR, 2007, 19(1): 9-15.

WANG Yingmin. Analysis of the mess in sequence hierarchy
applied in the industrialized application of the
stratigraphy[ J ]. Lithologic Reservoirs, 2007, 19(1): 9-15.
dAEAL, BER . EIRPUR P SR A M dEnc: Bl
Wit 2004 283-285.

sequence

MENG Xianghua, GE Ming. Evolution of sequence events in the
Sino-Korean plate[ M ]. Beijing: Science Press, 2004 : 283-285.
fhaxde, Sz, BHRT, 45, SRR 24 W 4 2 v A A
A M JERT b Tk AL, 2020 27-32.
FU Jinhua, GUO Yanru, ZHAO Zhenyu, et al. Lithofacies
paleogeography of Ordovician sequence in Ordos Basin [M].
Beijing: Petroleum Industry Press, 2020: 27-32.

RN, Phos—, JEAERT, S5 SPR 2007 A v % v HLEE LA
H oz R R A SOl (D] RARAT A, 2019, 39(6) -
51-62.

WU Dongxu, SUN Liuyi, ZHOU Jingao, et al. Characteristics
and genesis of the Ordovician Kelimoli dolomite reservoirs in the
western edge of the Ordos Basin[J]. Natural Gas Industry, 2019,
39(6): 51-62.

AU, fRis, AR TR 5 IR —X
IRZ A AR TR R B Z 28 S A BB UGR [T ], il s B4
2004, 6(3): 279-288.

BAO Hongping, YANG Chengyun, HUANG Jiansong, et al.

“Evaporation drying” and “reinfluxing and redissolving” a
new hypothesis concerning formation of the Ordovician evaporites
in eastern Ordos Basin[J]. Journal of Palacogeography, 2004, 6
(3): 279-288.

SR, e, 5Kk A, A5 BRIbEh AR BB R BRI BTR
FREAE S UUREAGL D). HuBeor4lt, 2015, 89(11): 2122-2133.

SHI Lizhi, WANG Zhuozhuo, ZHANG Yongsheng, et al.
Sedimentary facies and evolution of the Ordovician Majiagou
Formation in salt basin of Northern Shaanxi[J]. Acta Geologica
Sinica, 2015, 89(11): 2122-2133.

BRI, BRaR, AR, AL SRR Z e R A U
FELI]. A B4, 2012, 14(1) : 85-100.

LI Wenhou, CHEN Qiang, LI Zhichao, et al. Lithofacies
palaeogeography of the Early Paleozoic in Ordos area[]]. Journal
of Palaeogeography, 2012, 14(1): 85-100.

R, WHE R SRR 2 W A 3 AL T A AR 2 S A
[J]. A RS ME , 2010, 31(5): 640-647, 655.

LI Zhenhong, HU Jianmin. Structural evolution and distribution
of paleokarst reservoirs in the Ordos Basin [J]. 0il & Gas
Geology, 2010, 31(5): 640-647, 655.

R, TR, WAV, L SRS s s A S
TR B S R LT )L il 5 R AR SO B, 2021, 42

[33]

[35]

[39]

[41]

(5): 1043-1055.

LI Xiangbo, WANG Honghbo, HUANG Junping, et al.
Characteristics of unconformity resulted from Huaiyuan Movement
in Ordos Basin and its significance for oil and gas exploration[J].
0il & Gas Geology, 2021, 42(5): 1043-1055.

SARG J F. The sequence stratigraphy, sedimentology, and
economic importance of evaporite-carbonate transitions: A review
[J]. Sedimentary Geology, 2001, 140(1/2): 9-34.

L, B, FRHk, 45 . B m iR PR Y IR
5 g R 38 A —— LA 2% 22 30 v 7S XL 52 3 1 B
[J]. Al S RERAHR, 2013, 34(5): 659-666.
HE Jiang, ZHAO Zhongjun, QIAO Lin, et al. Occurrence,
genesis and evolution of evaporite minerals in dolomite reservoir:
A case study of the Majiagou Formation in gas fields of the central
Ordos Basin[J]. 0il & Gas Geology, 2013, 34(5) : 659-666.
FUF. SR ZHE H R A IX D G 20 )2y )2 5 A A
EFE[D]. Vi PHALR:, 2014 9-13.

WANG Yan. Research on the sequence stratigraphy and lithofacies
paleogeography of the Majiagou Formation in Fuxian and adjacent
areas[ D ]. Xi’an: Northwest University, 2014: 9-13.

fHate, 24T, IS—, &5 SRS DR A Th A
A BT AR IR LT ). KRRl 2017, 37
(3): 9-16.

FU Jinhua, WU Xingning, SUN Liuyi, et al. New understandings
of the lithofacies paleogeography of the middle assemblage of
Majiagou Fm in the Ordos Basin and its exploration significance
[J]. Natural Gas Industry, 2017, 37(3): 9-16.

WILSON J L. Carbonate facies in geologic history [M]. New
York: Springer, 1975: 15-16.

flIR5E, AT, SKRAE, AR 2T S 28 IR B O T R
EEREIZIE G AT ERI LT ], Al S KRR, 2014, 35
(6): 853-859.

HE Zhiliang, GAO Zhigian, ZHANG Juntao, et al. Types of
sequence boundaries and their control over formation and distribution
of quality carbonate reservoirs [J]. Oil & Gas Geology, 2014, 35
(6): 853-859.

T, THeal, TAIE, 5. SR Z M B &R D 5 4 T
BB TAT AR EENEL]L A5 RA
Jit, 2018, 39(6): 1213-1224.

YU Zhou, DING Zhenchun, WANG Lihua, et al. Main factors
controlling formation of dolomite reservoir underlying gypsum-salt
layer in the 5th member of Ordovician Majiagou Formation, Ordos
Basin[J]. Oil & Gas Geology, 2018, 39(6): 1213-1224.

T, Hza SR A & A A 3 AR 2 RO B — A
TR Z WA S5 R EIID ], R R TR, 2015
36-717.

HE Jiang. Evaluation on composite paleokarst reservoir of

dolomite and sulphate rock A case study of the Majiagou
Formation in Ordos Basin [D]. Chengdu: Chengdu University of
Technology, 2015: 36-77.

AH8—, BRI, BRUEA, 4. SRR WA rh A P R T

FWHTEAL N A= A R 2R S A [J ], A



124 145 KRR R Ve

EIF K, 2019, 46(6) : 1087-1098. BER AR SO R SR E R e [) . A iR 5 7T &
FU Siyi, ZHANG Chenggong, CHEN Hongde, et al 2022, 49(3): 429-439.
Characteristics, formation and evolution of pre-salt dolomite HE Haiqing, GUO Xujie, ZHAO Zhenyu, et al. New
reservoirs in the fifth member of the Ordovician Majiagou understandings on gas accumulation and major exploration
Formation, mid-east Ordos Basin, NW China [J]. Petroleum breakthroughs in subsalt Ma 4 Member of Ordovician Majiagou
Exploration and Development, 2019, 46(6): 1087-1098. Formation, Ordos Basin, NW China[J]. Petroleum Exploration

[42] Wik, SR, 2224eMmG, 45 . 1 vihoHb DX e o i 20 s 402 e S5 000 and Development, 2022, 49(3): 429-439.
TR S XA FIGE )2 (P mI [T ], HbERER2:, 2021, 46(10) [49] Wk, ERRE, BRIATE, 5. KRS 0 H L T ik
3520-3534. B BRI IR S A A L) J KRB, 2016, 27(12)
GAO Da, HU Mingyi, LI Anpeng, et al. High-frequency 2115-2126.
sequence and microfacies and their impacts on favorable reservoir YAO Jingli, WANG Chengcheng, CHEN Juanping, et al
of Longwangmiao Formation in central Sichuan Basin [J]. Earth Distribution characteristics of subsalt carbonate source rocks in
Science, 2021, 46(10): 3520-3534. Majiagou Formation, Ordos Basin[J]. Natural Gas Geoscience,

(43] BAEAH, mik, WIWIRL, 45 EW%H/E}%E 1chfdz7kﬁff%ﬁ& 2016, 27(12): 2115-2126.
o UZ I B A M i )22 A [50] WALV, WL, sRAS, 5. BRIRER A~ A SR DU Iml 41
@ILJ/OL]. WM 1-22[2022-07-15]. hitp://kns. cnki. net/ BE - E—— AR R 2 s B R S - A S
kems/detail/11. 1167. P. 20220715. 1159. 002. html. BT A RARE HT, 2022, 43(4): 943-956.
ZHAO Yuru, GAO Da, HU Mingyi, et al. Controls of HU Anping, SHEN Anjiang, ZHANG Jie, et al. Source-reservoir
paleoclimate and sea-level changes on the high-frequency characteristics  of high-frequency cyclic carbonate-evaporite
sequence of shallow-water carbonates: A case study of the assemblages: A case study of the lower and middle assemblages in
Longwangmiao Formation in the central Sichuan Basin [J/OL]. the Ordovician Majiagou Formation, Ordos Basin [J]. 0il & Gas
Geology in China: 1-22 [2022-07-15]. http://kns. cnki. net/ Geology, 2022, 43(4): 943-956.
kems/detail/11. 1167. P. 20220715. 1159. 002. html. [51] ZREE, shhat, B, 5. SPUR ST b AR NG X

[44] FeEidf, 28, XK, % BRI - i IX SRR R TR R TS5 WBUE JZ 0 H o a R B BT SCIT ] A
T A A H)E AR P RRE ], A0S R AR A, 2022, 34(2): 86-94.
i, 2020, 41(2): 316-327. LUO Zhenfeng, SU Zhongtang, LIAO Huihong, et al. Characteristics
CHENG Lijuan, LI Zhong, LIU Jiaqing, et al. Diagenesis and and geological significance of stromatolite dolomite of Ma 55
physical properties of subsalt dolomite reservoirs of the Cambrian, submember of OrdovicianMajiagou Formation in Mizhi area, central-
Bachu-Tazhong areas, Tarim Basin [J]. 0il & Gas Geology, eastern Ordos Basin[ J]. Lithologic Reservoirs, 2022, 34(2) : 86-94.
2020, 41(2): 316-327. [52] Ffi, ETmE, A IC, 4. B EUREM O K Bk XIER AR

[45] ALPOF, SK3CIE, 615, 5. SRRZ A W p R8T KA WA WP A VA 22 B RO S 7R B8 LT ). o £
HERAL S REIE OB [T, AR ERFES , 2019, 30(3) R i CHARRERRD L 2021, 45(5): 1-12.
423-432. WANG Jian, PANG Yuhan, CAO Yingchang, etal. Formation
KONG Qingfen, ZHANG Wenzheng, LI Jianfeng, et al. mechanism and significance of Cambrian carbonate fault-
Geochemical characteristics and genesis of Ordovician natural gas controlled karst reservoir in Shihuiyao outcrop area, Tarim Basin
under gypsolyte in Ordos Basin [J]. Natural Gas Geoscience, [J]. Journal of China University of Petroleum (Edition of Natural
2019, 30(3): 423-432. Science), 2021, 45(5): 1-12.

[46] frate, T, %, 5. SRS A TR 1)1 E [53] iR, BUMS & BFHURG IS i D% S R IR i <O
b 0 B R AR SR B R B O 11 [T, RARR BURRAE RO S A [T ], R AT il BT 5 9 %, 2022, 41(2)
2021, 41(12): 17-27. 11-15.
FU Jinhua, YU Zhou, LI Chengshan, et al. New discovery and CHANG Yuan, JIA Pengfei. Geological characteristics and
favorable areas of natural gas exploration in the 4th Member of forming cause of the continuous carbonate reservoirs in Tazhong
Ordovician Majiagou Formation by Well Mitan 1 in the eastern area, Tarim Basin[J]. Petroleum Geology & Oilfield Development
Ordos Basin[ J]. Natural Gas Indus‘try, 2021, 41(12): 17-27. in Daging, 2022, 41(2): 11-15.

[(47] Jeifkes, ERER], X208, 5. SRRZ T AR A — R & [54] 0L, FEledr, KB, 5. Eou X2 R A U I
%Jﬁ?@*ﬁﬁ&?‘i& LA — A BB IE [ ] KRR T, FERZR LAFIXAU )], Fefhim e, 2022, 29(3): 28-35.
2020, 40(2): 41-53. YU Jiwang, PANG Xiongqi, ZHENG Dingye, et al. Main
ZHOU Jingao, XI Shengli, DENG Hongying, et al. Tectonic- controlling factors and favorable area prediction of deep carbonate
lithofacies paleogeographic characteristics of Cambrian-Ordovician gas reservoirs in Puguang Area[]]. Special Oil & Gas Reservoirs,
deep marine carbonate rocks in the Ordos Basin[J]. Natural Gas 2022, 29(3): 28-35.
Industry, 2020, 40(2): 41-53.

(48] (TR, JBAA, BIRT, 4. UB/R S AHLAR R4 T Ty (%% KIAE)



