FSeEE 1M B ode L BT Vol. 58 No. 1

2025 4F (& 239 1) NORTHWESTERN GEOLOGY 2025(Sum?239)

SIcag = WA, m A, TR, 45 SP/R 2 3 40 M AR Gk A R L IX. 6 R L G 2 = A I T % 58 Sk R L 43 A 0]
PadL BT, 2025, 58(1): 135-149. DOI: 10.12401/j.nwg.2023039

Citation: SHI Xueyao, GAO Chaoli, MENG Wangcai, et al. Delta Front Outcrop Architecture Analysis of Permian Shanxi
Formation in Chengjiazhuang, Liulin, East Ordos Basin[J]. Northwestern Geology, 2025, 58(1): 135-149. DOI: 10.12401/j.
nwg.2023039

BREMAMKRGRAXEMX —SRLTEA
= AMNBI & B XM E
R, HAAY RS R RE R IHE,
AR, L&, DK, TR

(1. ZE A B0 A FRA 1%?%&&7@%%* L, BEVPY ZEZZ 7160005 2. H Ay R2= (A 50) Al TR 2% B, dLaT 102249;
3. RAL KW E £ K T2, 107 I 110819)

W EAdHISELHMMBI A TELGER ARAHE RERRNRRAR, FRET IR S H
BRAGZLBMHRFEERRE ZFRLBAZANTEDRBHRARARL., ERAN:. AAR LA

10 EAMERR THRAREL, RBERRADFIEL EMBASER, BANBT 2RATE SR

WM G A T ZEM FRE O AR AR, CMNX AL Lems s XU R = AN

MESBMBLET, HAREAHUGHIATHoAERNEE MNaHFLRAIRNLKX 3, @i FH

MESMARTLRETT R FRAE, R THE S REIN A 0 M T EME IR R AR R Z R

EEBERZ, BEARSWUA LR, LB A THA LT R — T 0 TIRIE,

KW =& ZLGA; =AML sAER EAME, MoK, TR

R E S %S P535; TE122.2 X FRERD: A X E S 1009-6248(2025)01-0135-15

Delta Front Outcrop Architecture Analysis of Permian Shanxi Formation in

Chengjiazhuang, Liulin, East Ordos Basin

SHI Xueyao', GAO Chaoli"’, MENG Wangcai', ZHAO Yi', CHEN Lijun', WANG Caixia',
LENG Danfeng', MA Hongzhi', MA Yuwu', SUN Ningliang’

(1. Research Center for Exporation and Development Technology, Yanchang Oilfield Co., Ltd., Yan’an 716000, Shaanxi, China;
2. College of Petroleum Engineering, China University of Petroleum (Beijing), Beijing 102249, China; 3. School of Resources
and Civil Engineering, Northeastern University, Shenyang 110819, Liaoning, China)

Abstract: Through detailed analysis of outcrop sections, based on lithology, sedimentary structures, colors and

sedimentary environment, sand body architecture of delta front is researched in Chengjiazhuang district, east Or-
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dos basin of Permian Shanxi formation. Results show that there are ten kinds of lithofacies and seven sedimenta-

ry units in the study area. According to sedimentary cycle and lithofacies assemblage characteristics, six types of

fourth level architectural units, i.e., distributary channel, distributary bar, tide sand-dam, estuarine dam, distal bar

and sheet sands are identified. They also formed fifth level architectural units in delta front in a complicated as-

semblage style. Assemble patterns of architectural units are divided into vertical stacking type, lateral joining

type and isolated type. Through field measurement, architectural units are quantitative characterized. Result

show that there is a linear relationship with a high relativity between thickness and width of distributary channel,

distributary bar, estuarine dam and distal bar, which can provide a geological basis for modeling of subsurface

architectural units.

Keywords: Permian Shanxi Formation; delta front; type of lithofacies; outcrop architecture; assemble pat-

tern; quantitative characterization
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Fig. 1 Location of Permian Shanxi Formation outcrop in Chengjiazhuang, Liulin, Shanxi Province
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Fig. 2 Lithological profile and sedimentary microfacies interpretation of Shanxi Formation in Chengjiazhuang, Liulin

BIUCRRRHAE, RS . SRS ZE A . — A Tl
PR AR FB UL /INRUREDIR S B R 3, TR 22 0.4~1.0 m,
[ ER UL R R RURER A A R B, JRE N 1~3 m,
24 WRREEIEFAREE(Sp)

RBERARE T, U2 T 5 2R A A
([ 3d), MK FURIEEEBLE R, —BEFHER
R RERK B 1 2 E T, Sl DR PR, TR 2y
04~1.5m,
25 FTREBHRAERYEMESH)

P — A R D A, & B0 Z E R T AT
(1l 3e), — MK 2R 078, SOB T & i
AR L FR s RS, 76T 38 K R R B o L, R
R 0.3~2m,
26 FRZEEIEHREH (Spe)

FE O AP, R R BRI R TR
B T TR A A A2 58 LT AR, AR AR )2 B B S0 i)
TG AR S, T AP B R (1R 3), — e i 947 38 3k
WP B, R R 1~3 m.

27 EREREEMAREME(SH

BHRZ RN E W —F, R, e E
DUBUE B o 2478 B i 7K I ol YR AR s, B 52 38
TRRAS Rz TR, U ) 22 B RS TR TE S 4F B ek
TUBRE SRR AR 0 2 2 b, B BT A UUAR HE TR A PR AF
WP MR BOIR)Z (K 3g), A PELANEN & | B ab &
R BB D S E, Y 0.3~1.5 m,

2.8 mAKIDEEIE MRS E(Fr)

FE R R AN 2, R B K R AT T
Y W (& 3h), KB 7EK 3 1 855 1 BR g o, el i
PRI s TR S R OB e DL, JRREEZ4°4 0.3~ 0.8 m,
29 BRKESHE(Mm)

IR PR e DUA SR YR, RBOR AR R VR TR
YT ARBEFK B Th IR iUy, 8UZ2 2R, AR
P = 2 W o3 o I B N N 1 1 R DI R IR 3 L LN
R 0.5~2m,

210 BE(C)
BAAMZ AT IR A, LR T IR A5



139

a. JIRARYCIR)Z PSRRI A A, THOARHEDIR 22 582 B P ANED 5 A b B2 B P ANEb B Al e HEDIR S 2 b Al
WA d BCRECHEZ B RS A AR s o PATIR B RPEAR; £ PLRSCHZ BANE A AT g BBOIRZ BEANED 44 5
h KU SR BN A A 5 i R BRI
B3 HIMMKRELAAETEHNEEEE

Fig. 3 Main lithofacies types of Shanxi Formation in Chengjiazhuang, Liulin
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Fig. 4 Basic sedimentary units of Shanxi Formation in Chengjiazhuang, Liulin
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Fig. 5 Typical lithofacies associations of Shanxi Formation in Chengjiazhuang, Liulin

W, — N 0.05~0.8 m, 76 %] i E BT 7R R 2
A, 2 A (18] 4e) o
317 KRFHREE

R KR 43 T 22 () B4 R KRR e A TR, A
A SE A RIYR] 130 G b I DR L BROK LU A
hy 2, ] LR €5 R D IR A B R R D s (] 3h),
FEEFKFZELBEIREH,
32 WMERERXLS

Sk it — 25 7R = A P TURR B TT 1Y) PR A A K
RURRAE, A5 % MLl (9 107 3 44 28 43 9% 4] 43 J5 %€ (Miall,
1985, 1996) , XJ BF 5% X 75 3k YT R HE 47 7 44 1 AL 17 iR

BN 5y, /NEIR AT LA R 5 A5 (2 1) o 1 9H4
T BT R A2 2= AR ST, BRI PRA AIRIE 1 RS T R A
[l SO 2K B J T, T AT W i R Pk . 2 )
Fay R BT Sl SR R AR L I 2 AR 2 BT, R TR A
2y Sy s 75 1 i AR A, LR BN B — S AR, BT
AN AR, e T P RO AR SR Z B BOIR A
B R B R PAT IR B Z 6 oy B (18] 5b) o 3 Gkl B 5
TE 2 R PR VS TR 18 A M T, VS S TR, 398 A= R 1) 5 A 2
B FEAMIL, T2 v U AN Ao AR SO0 1) o AR B
DURR B TT, BT Y R ¥ mT L e ik w2 8 ik )=, O
] D gl B AR kA, A T S R B 2 TR IE

xR1 HARX=ZAMATEZBELNRETREERER RS
Tab. 1 Sedimentary units and architecture boundary level division of delta front in the study area
Fay 4 5 T 45531 RN TR AR TR B R KRR AR ST AR
1 =% WIRE TR JC W =k
2 2 FH WIERE T JC W =k
KB IE OB B8 AR, B4R e L 4y
3 LT 30 L T B 30U F O AR, = AL A BT 3 o L sl A e o AR ik 355 4R Aot THT
L0 17 3004 i AR
PNE RV Y38 | AN (15 R 18T NN R LB N .
hice ] & A A FH
4 WP B L, B SERD I, B 2 E/él—:ﬁﬂ%hﬁﬁjzjmﬁbuif AT AR, ar AR b T
. FE B TR 5T
— i R 5
H—EE AV WY IME AU B AR R E S DI RA, R e v 3
H 42 A e [ R=2 R,
5 B OB A Y, B IUTA. BR BEEEL W s e B R L

wREa K

BG4 B T W ST i




142 Wodb o H R

NORTHWESTERN GEOLOGY

2025 4F

3 U SIS H 87 B 3UU D B3 A AR, = Y T T 11 30
PR AT AR o 4 by B 5 i g 5 R 2R g 250 B 9 1
TG, B 20 A AR B T S R A AR A R
AT, 0B — B AL T B — A RN L, L T
BT H W] R A, R E B R A AR AR (E R
HAXTEL /N 5 AT B T Dy B — T 2 5 LA | i
W RV A DUAR AR ST 11 3 S DTAR IR S5 B T, e 3¢
T, 2 BN BAT R h BT B S DUARIR . SRR N
R b 1A st 3 1, n) UL FE LR, O A P A Y
o B (] 5a)
33 AEHMBEERGEMBRR

3 3 T 5 DX AR R TT e K 2R R TR 4 TR 2
3BT, AR B [T 1 A e 2 5 R L X 5 s X1
VUL SR 3 A F T AT T A B B ZR A R
XF U P AETE 5 9. 490, 390, 2 R R B AT T
KAz, JxF 2 A PR IC YRR 24T 1 2041

P 1 T E IO . P, BEY) A
3B 30 R 9 b 3L, T B 24 0 50 m, JEEE
6~15m. FPEEZNKA G, L8 OHR AR S
Lekrtb o K ORI o FETEm LAl U 34> 5
ey R BT, BRI 5 R B BT O — A B TR
WA A 6) . &5 1) 5 GBI BTy 4 1153 Ui
T SR RS 5 T, B T T R B A Rk

I [ /= N I I 4 8
I 7 U L N R =R N
[ R e SE RN I e AT 0 RSB o Bz

P LA 200 A9 IE 5 [, 43 90 Tl 3 A0 4 P AT L ASCER L AR
EHEEI, BREE CTOPIRMN 7 MRIEIEA, 5 %
TR AL TE A JES 8 R DL RS R S 4L A R Y K ()2
e, B R 5~10 cm, PR Z [BIHY IR B 7 )E, 34
T RZER AR M. 55 2 1 5 R T 2 i
WP A8 B BUR R TT, B30 8 10 300 eh 1) A
SRR AR 1 A A2 R 3 AR Y BT 5 T A, 7E 3
GG AR Y AT TR | BLIR 2 R 2 AL B 2 Gk T R
TG, I AT UL AR B AR kT, A RS i M R e TR
B2 55 3 W1 S AL TR 2 WA T AR SR G
PR, 43 L Tl T D PR B A Ry Bk, AN 2 3, 2R3k
FELZE 240 A9 LE € (1, A 5 250k 50 SRL T A RS 30 v L B A 1Y
JE PR, AR R TP RN MBS . i 1 7R
RIS H A R LR 43 G T A B R L 2
WIEE M 44, F R S5 9 I, 3 0 -

I 2 St I g s T, K EY
380 m, RN 8~16 m, APk FENKAM ., -8
o P AIRD S TR )RR A o A ) A T )
M 24~ S AT AL, | B ol h e —5 G
T T8 R R 2 00 A R A R A TR (B 7).
551 5 A RL A TT N A T LS A A AL 2
AT, AT T A S ST R S G Al R BA G Y SRR, T DL
HH ) IE R, 9 DL UR OB (8 S R Rk A3 B A (A

0

3m

,7 3m 235°%2—

C lien
Kb

e

FFRL D

FH BRI
LI B A 5 2 1
5 Yk R

4 Yy R

3 GH R
— 2 R
T AL
PR

S IR

---------
...........
...........
----------
e

e —‘

@»z&mﬁm’f e

Eo HEIMBEEZRGABBHREWIHEATEREEXR

Fig. 6 Comprehensive interpretation results of field profile 1 and vertical stacking relationships of W1
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Fig. 7 Comprehensive interpretation results of field profile 2 and vertical stacking relationships of W2
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Fig. 8 Comprehensive interpretation results of field profile 3 and vertical stacking relationships of W3
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Fig. 10 Assemble patterns of architectural units of Shanxi Formation in Chengjiazhuang, Liulin
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