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Structural location map of western Ordos Basin and comprehensive column chart of Taiyuan Formation
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W3 /T 1 000 Ma (945 IR FH b/ U A S
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SRS AFAE 1035 25 S TSR GI % 23 b () R S 85 A L 481
KT 50% , 45 f A 120 b 2 DURARE IS o R 455
T BSLAR) 20 308 A A /D R OB AR I A 148 S
A1, W8 55 A1 H B (509%~10%) o A1 J2 230 b 1) 1 Jig
B AR R TIBUE R K15 2, W8 8 A il
ANEN 5%, BARB 2 18 5% i F R s
AIEOT , 45 fAFE#S (Crystallization Ages, CA) 5 HiL)Z
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FTABT AR AR AR IS TFT 5L, /N T 150 Ma AL SR 1
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I, 75 30% AR R B B A 00T 2B XML R
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AR | Bifi ¢ B R G v e W U5 XA R T B A
U-Pb AF W8 476 LG4 #r (2R 1E 5, 2018) o HH TS
1 L R I A b R, b o (4 R T DR ) e
IR T 5K AT — B B A AR . R TIR
BRI —FEAE A © A BIFSE P G T 4 i 8
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(F2)  FHIT A R 15 24298 1 22 82 0
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PR 5 WA, BB 5 BT 35 M Bk 850~1 000 Ma 1941
WE VAT I (& 2) R ELE R B2 . R (B
2= OB HAE A Z M R B — AR B (11 3) B K
PEAE i ~446 Ma . fili 22 FEFE i ~425 Ma B4R IS I E 5
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~273 Ma BE 5 Bl 37 35 by B ~270 Ma 19 06 {8 %65 137 (&
2), 2598 JF FE N TE 299~419 Ma BYAERS 5 1 9%,
TE/INTF R M B 28 R S 7E 299~419 Ma UAEHY
Eb (& 2a) , ROK R KB R R IA R C 4. RER
15 A 5 A RE S A e b e 22 (181 3) , 7 400~
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A% (299~419 Ma) FIT i oA 0~129%, -ty A AR A1
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Fig.2  Age distribution map of detrital zircons from Taiyuan Formation and peripheral potential source areas

in the western Ordos Basin
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4.1 YERMELEREZEEN
4.1.1 AWRBRMER

FEXT A (53K SR 49 H 958 365 HOFE MBI ES A
EITE TSR B e R B e T3 B+ 1 800~
2 000 Ma 2 400~2 600 Ma )\ 25 IEAEL (&1 2) , URIR &
7R 1600~2 600 Ma (' 513k 90% (K] 2a) , 5 1Lk
LAy b Fe 7 38 R 52 B 2 A S 2 (Liu et all.,
2016) (E13) . drimm ikl At (K 4a) , P15

K A ZEHbAC , MidEZR0e JEARIZE R 5 T 7 b p i
X (& 1h) , I A AR A2 ok A AEZ 08 JuaRiE
Fa 7 AR 5 B TR 8 A7 AR K2 1 700~1 900 Ma Fil
2 000~2 600 Ma P& ATAES | AR S 76 Ak e il
Ji&)1Z 4345 (Zhao et al.,2004; Wang and Liu, 2012) ;
AW IR, BTRL 2 15 IR 28 SR L b XA 7E K
400~500 Ma 5 A1 47 i (B [F 45 45, 2002; BkoT A= 5%
2007) , Ll AR (419~541 Ma) 7] fig 5 B[ 47 362 b e A
A M He Rl P FHF A OC (H 56, 2021) 5 50 49 JF:
BE A4 ~302 Ma WG (H | 5 365 45 41 4F #3 ~323 Ma
WA, 55 B 1L 3 17 7E 300~400 Ma & 5 B K AE
PRV LA AR A & R 2T 345 ,2020) , I 50 4R
FRAR AR IR AL Gty IV 1) R AT o AR A AR Y
FHOCHE (R, 2023) o 25 1 i1 RE G B2k
H FA L7 Ly Anfedb ve s L i

A GRES  FERT 5% R 8 #5401 045 AR IR 5
DURRAE IS 22 22 349/NTF 150 Ma, T 1T 30% T 8 55 41 1Y
45 AR 5 UTBUR Y Z 2238 K T 100 Ma,  H L H)
W, A ZH IR X AR 3 T S R R R (81 5) L 31X S
AR ARG A Sk v o 38 A1 PN Sty 3 1Lty b )
JEIE L AEAHOC (B /N A5, 2024) o A, R Fdit
F AU AL 3 T SO AR PG — il N A — ) 4 il
B, FEOH LG Ly R AT R 214255 ,2020)
4.12 BaYRAMERF

BAL (B 15 H 2298 I (4= 82 ) FE i, 5 A 4F
4 1 34 47 7E 270~300 Ma,410~462 Ma = I41H , 850~
1 000 Ma YU A REAE (1] 2a) , 5 Bl a7 36 5 £ 47 i
T DG R R (L 2b) 3N 08 20 A i, DFR ] R
252~541 Ma 5 b ik 78% (& 2a) , 26 B B A AL S Y
AT AR 3 B R T BT 3 M B A AR s 1A . B
L a5 A ARl TE 7 8 R A I (A AR IS A p T
R AR —rR I (1 600~2 600 Ma) (X146 45,
2024 ), AT, B ALRE i HL XA v R 1) R b P 2 R 2R 1)
(Fl 4a) , Pk A b de a5, b Z2 08 JeAliE
FYEH T2 r 30 (B 1b) . LA 3R W BAES A ke
i ANEERZ R B L Ly AR AEAREE R 1 T D
JAEAL TERLIE IR I . 850~1 000 Ma YR W4 AE AT
fig S BT oot A R AT O (2RI, 2018)
A AR B AT AR IR (419~541 Ma) SBT3 FifE
Hh et B S A O (H 50, 2021) 5 Bl 735 M e
ik BB i AE N CE TE T 442.941.3 Ma 432.5+
1.2 Ma( EAEMTSE,2022) , 525 98 HAE i ~437 Ma ()
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Fig.4 Plane distribution of sand thickness and paleo-flow direction of Taiyuan Formation in the western Ordos Basin

WA (L X6T 7 5 BT e e A A o 1L 46 g DR 5 T AT
144 280+1 Ma 9 25 N ETE BUAFE IS 27241 Ma (i
FI4E,2016) , SHLER 15 HAE A ~280 Ma 2= 98 H-AF i
~292 Ma AR IR AT N o 27 b TR AR i R B4
2238 1A BT L RRTS 43 S 1Ly ) 0

B AL A RES (LR 15 2208 3k 2= 82 4F) , |

I 5% W88 85 A 45 AR IS 5 DIBUE R Z 2234/ T
150 Ma, Hif 30% 14 J& 55 A1 1 25 Bl AR IS S TRV IR 2
KT 100 Ma, #8437 T 100 Ma, 7500 B 2H 95 X
Fa) 38 8 oM RERE B A SR 1 (B 5) o BT ABHSE
Fe WL, Wty A ATz S5 R A R 1L b DX R R R
(272~280 Ma)JE T 52 T Li— Vb hr L LA 7 S5 HE
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(base map modified from Cawood et al., 2012)

AR R IR A2l IR MR 7 1 il 5 ol AR )5
WEE (B #,2020) , BB R R SR Ay
B FREE AT e 500 v VR AR OC B B A B A ¢, IF
Jie R Al R 2R 30 2 () BURUARRAIE (3% [, 2019) 6
4.13 CHaYRAMERF

C 20 (BE R R ) FE 5 L B A AR A7 A
270~300 Ma ., 400~500 Ma W% {5 (1) 45 AiF ([ 2a) , At
ZEU8 LA % 4 1 ot R BT 35 b H A7 AE 400~500 Ma
B 55 A1 A58 (Diwu et al., 2012; 25 1E#E, 20185 F 4%,
2019) , B 7 3% Hb e 47 76 270~300 Ma B 55 47 4F i
(Zhang et al., 2013; M3 %5 | 2016) (1€ 2b) , # %
ZHRE i DAL ZR 08 b AR 3% #8) 365 7 R BT 7 35 b Ry
FEYIE . Bl Ay AR b e SR IR X
VA AR iy B2 AR v T R AR —rh oo AR (1 600~
2 600 Ma) (XIFFIESE ,2024) , 5 iR =AMRE L AOAERS
S ARHIE B AR AR G PR (] 2b) , R ITIZH XA
ez ok A B s s ARG so ol SER e . Bl
FFE~425 Ma 1 K ME~446 Ma ERRIE(E AE S5 ALABIE
Yt Fm BLZR 32 3 B 30 1) AU AR e o i 7= A 9 k) i
BRI OCHR (X232, 2007) , B A AR A B
A1 (419~541 Ma) 5 B hi7 38 Fn gL Hh Hemlf 4 P &
T (5 ,2021) o BT 35 i 3R 270~300 Ma

B A A 5t AR AU RS B A G (B4, 2016) .
DA & BRI B 500 AR 4 M 2 45 370k A AU AR A
T RIS r 8 s R () 4

CHIRE i (B N rg A ) , JLHT 5% i g 5 A
(45 b AR 5 DURRAR Y 2 2235/ F 150 Ma, 1ii 30%
TR 5 A T 5 f A 5 DUBRAR IS 2 25 3R I B R
KT 100 Ma, R K HE/NT 100 Mao BEFRIE R KM
SIARBL T Py U5 DX 4 BT I 3R 1 A 1 T = (&
5)o GEEA/ NI YIRS A A, DA B A4y 5 X
Fo 18 5 5 Rl e -5 PRt M e R A L —ia
IRS—RIA A A R (R, 201937888 ,2020) .
ARSI & Bl K0 8 R A K6 8 (2= IE#E
2018) , I REFE3Z T 2K A Bl b2k K Llmss &2 I8 )
SRR
4.1.4 DR BRMER T

FES R 1S I, 85 A A % H A ~451 Ma,
~912 Ma T3 55 AF W0 A, 50 2208 | JL AR 44 1 2l Al
Bi] o7 52 Ml B g A AF S 3 3R B0 AE L (1 2)
~451 Ma W 50 Z3 08 AR AR T in L R iz 3l
FF 30 1] AR v o 1 7 A R 1 2 I IR A A G
B (K242, 2007) , T 4F 3 ~912 Ma I {H 5 Rodinia it
KGR AT 5 T A4 /K& 1132 3 5& (Dong et
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al.,2015) o PRAR 15 H- X i i) o AR 7 1) (& 4a)
YR AT BER H AR PR, 1 BT 4 35 Mo B 47 T 2 b AL
(1b) . i EFRBIPEF 15 H 8852 ok H AL R |
AR AL 1E YR

FES PR 15 Hr 117 5% eS8 5 A1 48 A AF s 5
PURAR IS 2 22K T 150 Ma, 156 B HL U6 X 4 i 15 5
RPrk AR (K 5) o BEABTSE A, et A=A 0db 2208
A 18 7 A A 1 -5 Sl 3 b 1) (e R AV A O OO e
2023) . HrBgYe A B T =S AR PRI 1 R
LR DX 3% 30 H B A e R 0 4 1 1 (0 25 A%,
2003) , X LEAL i FAFRE S PRER 15 R M sk A
(KLY s REE ARG I (TS .
4.2 FEILEEYIRKRIEES
421 HALinirikE £ 5%

5T X AL A2 W 6 52, Mgt ah g, b ik
JEEE R (El 4a) o A ALERAR R4 507K A
12 ABRAB LA WE L—37, ik —a I —r A8 —
£ JE TR (T 6b, h) 5 K4 rh 3, V9 Rl 4
K, Lk b DX R AR (5, 2005) o TR A
I IX 37 vh gl B I B2 0, & B AT I R
SR (F 6),k) o BFFE X P LA iy
VUL B0 7R m 2 e, X — BB AE R K 8 ) & F
AU 1) B RV 5 , BTy e b B A5 i R B, AR
B AT R —PEAH (8 6a) o WFFE X H RS
8, AU 7% B AR HY e S b X359 37 B 5 14 g 4R 5
Wi, 2 & K E—R TR (] 6e, ) PR R A
RARIT AT

KIFLHGTREI (] 1e) , AR EVIN ] i iz
VERI S 325, 1) 2 M s A K B O S W I, T2 L LAAD
FANFEMHZE . KIFHTOB A (E 1c) , K m A
I AR T AT i A A B TR AR
R FERHL)Z . RIEZH DU (B 1e) /KBTS,
AHE T SR, AU = £ Y 150 23 iy A K 0 el
TRRE B JE R ADA A EHLZ . Z20A 5K
R RAIE S A) Y T A a A (R i A X A S
1999 ; Bt AE45 2001 ; T <., 2005 ; BBKFTAE,2023) .

O AZ 2 L1 HT 9 5 ), a7 55 b R AT B 1l b X
KT R IR BT Ry 0 TR = A (] 6c,
o) WriE AL gh o | 1) F b A KA. MHELLZ T,
BT AL T b 28 0 A 365 A5 i P9z sk TR I B LA K r
R AR R A A B B (SR R, 2023) , M T sl
S, TR BE/NCATTRE R 3 (R 5 55, 2006) o A fi

TR , PHOC TR 2 VKIS, AR R s S K
I AR T A R B (BRLLLL, 2002; 11448,
2023; 8 4155 ,2024) . FEAPA IR R A/IN H 2 A
AR, AR AL 5 A7 (L8 R 3, A6 R s 47 )L
TR . DFFEIX EE R F RIS DR L,
LR T ik —Vh L B —fA W L —4F TR
—i5, MR AL T BRAR PR P —71 (<, 2005) o
422 @HALRRR £ 5

JCEBAE S B A AR IR R IR A R S 2%, AL (A 4 B
ZH )R B A AR AR FE Bk Y 9 L 3 L AR T 7 2
e, O ARG v b FLR (B 2) , RIS (A 41) #
i 5 AT AR IS IR 5 1 vy A A QAR A il bR b 2% 32 2458 R
TSR [ B A0 AR AT R ) A DG (R B S
2020) o WA, WA ) B 24 R, v 3 v A ) i (]
4a) , YIS TEE AT 205 365 B —r . Mivy
A6HB (B A1) B 15 -85 A AR I W R I B hr 8 5
el M HL Rl PG SRR R AR S S L FEIR e S
BT 36 b R () A i DR A ARG R (BT 45, 2016) , 37
Kb F—tr gt A8 o By 2D, A b v 3 SE R P iR
DURBRFE RIS , ot o) > B AL PE 1 2R 07 ) (Kl 4a)
P55 T i B AT A i 22 v S e i A T —
2298 I —t ([l 6a) o WF5E X I #R (D 2H) HbIX 3z At
M R 218 [ TS il A X G B A I (R 55
2006) , PR 15 I 0 #0 8 75 5 o hrsk A (&15) , 9
TR LR 5, B A AR —t oot A8 A b R e o
/b B 400~500 Ma 985 G 4R (K 2) , KB
5AbZWe AR ST AR O . TR (C 2R
FEI0H W VR XA il R RIS SR 1 1k o 7 S ([
5) , Ui B VY B AT e AR T B BRER 15 1 b IX b A
BONRE GG 413/NTT Mg 5 AT 5 X
VU BB DTHR 3 17 AU AR 3% A4 384 R B 38 b B
K LR

Z AR PIR AL A RZ I, 22 98 I (2R 82 5k
IR R AR A B AR, ~437 Ma ~443 Ma 1
U (5 BT 38 B AE b b BBl R DF A FFA O (H
SRR, 2021) , [T S5 A6 ZR08 AR R AR T B
IR 1z S ] AUAR wp s o 1T 7 A (AR I S R AR
FERERE (K234 ,2007) o 2% 98 H-H12E 82 H MAG 15 T
SR (B5) TR RT3 L, HE 2 b0 Sz i 2 i
iz B, MR 2 R IR UURL, o i R A7 7E 22 10 A H
At (L da) , D)4 D0 A 50 BT 437 56 b e R 9 1
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Fig.7  Paleogeographic pattern map of the Taiyuan Formation in the western Ordos Basin
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Detrital Material Source and Paleogeographic Reconstruction of
Taiyuan Formation in Western Ordos Basin
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Abstract: [Objective] The Taiyuan Formation of Permian System in Ordos Basin has the characteristics of large
thickness, wide distribution, and rich types of oil and gas resources, which indicates a substantial potential for explo-
ration. At present, the study of this formation is mainly concentrated in the eastern part of the basin, while the explo-
ration and study of Taiyuan Formation in the western part of the basin need to be further discussed due to the complex
and variable tectonic pattern and sedimentary evolution. [ Methods | The detrital material source, tectonic setting and
paleogeographic evolution of Taiyuan Formation in western Ordos Basin are systematically studied by means of out-
crop observation, drilling sample collection, detrital zircon U-Pb dating and paleo-flow analysis.[ Results] The sedi-
ments in the northeastern part of the study area (Group A) are mainly from the Yinshan Orogenic Belt under the
collision-compressional tectonic background, with strong provenances. The delta plain, delta front, tidal sand ridge
and tidal sand bar are successively developed in the middle of the basin. The sediments in the northwest (Group B)
are derived from the Alxa Block under the collisional compression and convergent orogenic tectonic background , and
the delta plain, delta front and lagoon-tidal flat develop successively towards the middle of the basin. The sediments
in the southern (Group D) area came from the North Qilian and North Qinling tectonic belts under the extension-
subduction-collision tectonic environment of the Paleo-Tethyan Ocean. The central paleo-uplift of the Taiyuan Period
was slow, the provenance-supply was weak, and the mainly developed barrier island-barrierisland-lagoon-tidal flat
deposits.[ Conclusions ] The northern part of the study area is characterized by high uplift and strong provenance sup-
ply in the context of collision and convergence orogenic structures, and large tide-delta complex system, while the
southern part is characterized by weak provenance supply in the context of tensile extension structures, and is domi-
nated by tidal flat and lagoon. This study not only deepens the understanding of the sedimentary system and prove-
nance supply mechanism in the western Ordos Basin, but also provides a new perspective and reference for the recon-
struction of the tectono-sedimentary evolution process and paleogeographic pattern in the western Ordos Basin.
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