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JE BN RE R (B, 2023), 2021 SEWHRIR 1| HEAR — B RBBTHRBEK
R, $TIF TR R (EiEHSE, 2023). MRP RKIPLUOREE T RIS B RS 5
(B BRSE, 2007), EhRFERAR HLALA R 0T FUBONE 5. ELE 2021 SERTD 8 H R 2 RHL
FRI (ETFEHRSE, 2024), A HES) T 1ZERTREN FTRRITE .

X2 EE N B VU R L AT X R P R IT R T R E BT AR, ¥ A SR B 2 14 o (ZRAT,
2005; B E RS, 2007; BRIESTSE, 2018). EFPH/ZRI0 (FM#HE, 2013; A5, 2017).
HHEE (BPORRESE, 2002, 2003). MEAR (BRILEE, 2025) RUTBRR (FEXE, 1998;
HKHEAEE, 2000; XIHENMAE, 2003; FMARE, 2013; BESLAE, 2025) 7M. AR,
Bk E PTG A T RS L AT ZOR TG R (FREE 5%, 2018) LAl B PR EAR
SR Hb ) 35 R B R O ARAE, $E7R T EEPATEAL T GREBEASE, 20005 FEPSH,
2018); PH R L BTV B h T — 2R R T 945 A7 78 18 W 200 R ZE M B o W B . R T 75
KD MIRBUOSTIRE N R RER . RIS AE (SR> 2005; & B RAE, 2007). fk
P RAEBERE =MM—uR R R, NP G AL AT R R — B = AR A 3,
TR G ATIAR, HIRZ GO B IR AR T2 KR H1E 2R B 2R K TR 51 (2
X, 19985 3KFAELE, 20005 BFOKEESE, 2002, 2003). HEY 8 HEMRDY RIFBMAR
WELASK, UTAESR LA JE RN H IR 2 I B SR M X A b 1 5 B i i H izt X ok 2
RUETT . BEEREL, TR AT, SR L SR A v I f . L
AV ETRIR S, 2 RRT R X s ER. B, 53T RE 2@ R Y
PE—UTRRA R IR ST 7

FERT A FC R FEAl_ b 50k 2 R 23 SR BT A S BITAN 11 DV Bk, Gl B 03
WA A S . B WA S I ARN LT, RGBT BV R 1L AT X R B R PRk R
RFAIE  WORRAR F AT R B HE A 3o F FE R AN X 26 76 i L T 1 X (R 2 R T S PR AR it
HUBTCHE , %k B Z TR [X oy B B i SR A AN S

1 MRS 5

VR L AT X AL T R PE R &% (B 1), #iE BT iRbiE . el
i L T R AR R G R RSV ER AT (Chang e al., 2024). WFFCIX A7 T35 75 5 LU A )
Ph B Ll R IR AN PG R L B (B 1b),  TIARZIDN 13 000 km?, 355 78 R 1 <B4 A B A
Xk (T84 5E, 2013),

A T — B — B A vl S R AV 1 S BUE RS B —rh R AR A A i, BE
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SE T PR IS L I SEA AR L CRISH, 2018). M =Bt iR e it PR A3 B 7 3
YEHAR 5 g B HURRERE (Cao et al., 2015), ZFEAHRAHTE BA (L KGR T, IR
VORI R R AERETE, BEFEIX st N 1 R s AR By (7 2 REE, 2009). KPR
& AT I RE T AR D RITIAR AR IR AL T 78 R I R4S

FERFPRIE (37 5 A A 5 B h 7 — 2R /R T 90 7E T I 2L o 3t [ 2 ) R (BEARAS:, 2010,
FEBRBISE, 2019), RPLRE T = KWikaah: 76 O 1L ai Aok oo b i b A b Wibe, A
Fe i R AT PEACTT 75 R (B 1a). =& AR WASRZUK 5 AR FEPE B O Il RT L 1 2 H
NW—SE [ 5 RHais,  H e o B 7 B 2238t R B KBS ARG, AV T R g3ty St
P X M LA/ NS RO (FERRERSS, 2012, 20195 Wuetal, 20215 f5)Ek, 2022). X
— i M R0 Ok B R TR A 2R 1) FRE A R A oy BV A0 L B (R R o B 7 X (R B
RUBETRE 3 NEERER (B 1a), S0 F8R 576 B A L 2 18] () 2 AR o i
I3 EN T AT 5 R AT e W T B B TR R (HME S, 20035 RIS, 2018), AL TF5e
Wi W7 B 22 3y L 52 NW—SE [fa) J A [ 75 it AR5 vl g JEL 1 - SRt o 2 T il g T o, g BT 4 (AL 50
CRIGF, 2018; FEBRESE, 20190 FrAAE LR KM IER TN T IX RS RE X E
FHUoE (FRBEEEE, 2012), &RV MIFEEESZIRIE, TR 5P Wi BE 5 B R T I T R £k 2 AR
ik R LR

P R TGP BB () LUREHBBENE, W BB NREGE ik MEE
BB E: FARMTAL () FIERIA () KB GO—ROMEES; ERERTTA
(Jsk) 5 FRERIRAL (oINEAEARBEERTPAT RSB, SN TEHEES . B
PR AR T B AR PR AR R A (B o). HUZ IR AAR & i BR B #f 2 J5 T, R
ZAAAMEEZ Rk RIS BEIE (BhRRESE, 2002). BLKIS 505 T 4L 30 km Ab3S /R 4%
H R B Podocarpidites multesimus f¥y A0k 20 @ a3 A T TSk 4l (XIJR4E, 2002). H
X T 55 T g L X k2 2R 1 OB AR AT A 413, AT 114 5 A7 450808 S 7 AR BN By R
%R 2R B 22 v ok 2t P SE Y« BRI o 1 1T VU R 40 km AbiBE K 5 Rb-Sr 4FE 8 (180 £ 10 Ma)
55 BTGk 2 2R IR F A v A [ B 3 9 LD B S T 7R T Bk B 2R e K TR K 35 5 4R
/R FIH (Arnaud et al., 1992; Sobel, 1999); FH K Ll # v ELAK 72 Hh 2 740 57 75 4L b 25 AL 4

" Re-Os g (166.3+£2.8 Ma) MIXTN T E@#ET (r4EE4SE, 2018).
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Fig.1 Regional geological outline and stratigraphic development of Jurassic strata in the piedmont area of
southwesterft Tarim Basin
(a) outline of the Tarim Basin (modified from Wang ef al., 2023); (b)division of tectonic units in the southwestern Tarim Basin (modified

from Wang et al., 2023); (c) stratigraphic column
2. FEASITE

AU T R G0 REE N S PEFLL AT HL X k2 R 10 26350 K 9 VRN 497 1D 5 RE ML,
ok 384 AT H AW %) 233 MR T BTl
21 BENYINBEEE

Xt 233 RS REDEFEARIEAT T ET W HIR. AR EIDRIIE 10%00 R
W BEEE . FOKIEBEA TR — RIS, L 63~250 nm KIBURIME N FREA .
THATET WA E, RETREAREEN 2.86 gom® B (CHBrs) WWHRALEE. 4585 i
VB 5 IR R [ E R 2 mm RIS E O b, IR EDE BB (Axio
Imager A1) HEAT45E, BAGHHGMET VLR, BERSTIIR b 35 7%, EH
AEELET Y, GEBEET WA A AkA . ARA. BECH, IR IR—
AL FR 2 JEREAT B W15 4T, 3 B A0 4 58 TARAE AL B K RHE A BR A 7RI oh [E A i 3
AT P2 ] SR B ASHIU R 7 5t 76 P o



TSRS TVH LT X AR RIS TR AL

22 RRAERS S

EEF =K ITRE Y 1 8 ALY S B T JB RAIRRA U i ETHART 1 m? (1
T B8 Sk I L BN I E D 150 s A, AT o 808 S RR A E 2 &8 (R
&5, 2011,
23 WEBEERRS ST

Xt 384 MHRD SRR ST 5 A0 7 ] %, KA Gazzi-Dickinson % (Ingersoll et al., 1984)
et B B HR Ay o ot IR RIR K T 62.5 um ELVEFEMIS 45 55 b AORE B Bk AT % 8
TR, M T AE BT s G5 T R, WA D) B 1 B TR K T R DR LR LA S B R i
B GENRSE, 2022). NERREGRIO TSN, BN G S ECR DT 200 4.

3. Wit

AR OB B A RS WD R B AL A RIS T IR R T,
WA X AP R4 A 6 MTEIX (B 2): HFPD IR RENQX ). B Wik (X,
Ba] o e T [ R 56 (TILIX ) Bef e B R ALt (IVIXD S PEC DT 75 Wb 3 A G B (VXD
FER AW IRER# (VIX). Zi& K. BB U-Pb B4R E RGBT LIX K
YIRS EL o AT AT N, BE T R L AT HE R AR B 5 i M IR A R IR R A B AR AL
3.1 EWEESFHE

WA RS REN VR FZNANA CFYRN 60.6%) MEA G0N 28.0%),
HASH CPRIN 7.5%) RZ. (BESr%, 2025). 1 XH) FS8 H-5 FS801 JHH M4l A R4k
FEAL, T FS2 H BERAA B m CPI308 72.3%), RAPIE NAF—IEX AF 530K R
FS9 5 KY1 HEN WA EFEAFEZE R (FAL5, 2025). [IXHKDI0L HFHKA S &E
Bmm CFEI970.6%), KD2 HENWHAGRIES [ KA. MXETHLLAKA CFYN
47.3%) Mt CEFEIN39.7%) AE, SHDCERARA CFEN 12.0%) (Bl 2); MIVIX
B Fe SR E T P R R R, ATRE NS R AL RS SHE AT, VX ET WA E
FFIERCA—3, BLASAE NE CPEIN 68.9%), Hiaikz CFEA 24.1%) (B 2); VIX
AT AEA CPYIN 46.5%) HH#A CFEIAN 38.6%) &EER, i HIHAVIX K
EH YA EREALL (B 2).
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BN 21.3%), VIBVEED CPHBIA 11.7%), FS801 . FS8 H-A FS2 H-IA 8 & B4FiE A
AR —BE (8 4. HXNTIXNE, IXKSEEZHRTREERE CFER 33.1%) (E4).
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TOEA RN ZEE S EROBEEH MR MR TIIX, IVREFRAESEE CF455%) (&
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Fig.3 Classification of Jurassic sandstone types in the piedmont area of the southwestern Tarim Basin
(a) Shalitashi Formation; (b) Kangsu Formation; (c) Yangye Formation; (d) Targa Formation; (¢) Kuzigongsu Formation; Q. quartz; F.

feldspar; R. rock fragments
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Fig.5 Photographs under cross-polarized light of rock debris from the Jurassic Fusha Fault Depression, piedmont
area of southwestern Tarim Basin

(a) tuff fragment, Qimgan section,Jk; (B),basalt-fragment, Qimgan section, Joy; (c) andesite fragment, Qimgan section, J3k; (d) andesite

fragment, Oytag section, J3k; (e) phyllite'fragment, Kushanhe section, Jik; (f) schist fragment, Tongyouluke section, Joy; (g) quartz schist

fragment, Tanmu section, J3k; (h) limestone fragment, Tongyouluke section, Joy; (i) medium sandstone fragment, Tongyouluke section, Jzk;

(j) basalt fragment, Fanxiumeikuang section, Jy; (k) cryptomere fragment, Wuheshalubei section, Joy; (1) cryptomere fragment,

Kuzigongsu section, J3k; (m) schist fragment, Kangsu section, Jik; (n) quartzite fragment, Yangye section, Jy; (0) limestone fragment,

Kangsu section, Jik; (p) limestone fragment, Kangsu section, Jik
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Table 1 Content of Jurassic pebble components of conglomerates in piedmont area, SW Tarim Basin

GPS A5 WA/ %

frE il (A YR

A (N 2/ (BE) TIHRE Ak ZRE ZIE FYEE /\Jﬁ%

IX  37°3006.72"  76°39'12.72" BY& 0] Iis 85 0 0 0 15 0

39°16'14.29"  74°57'37.94" HARF Iis 0 23 39 38 0 0

HIX  38°58'15.29"  75°28'09.50" Iis 0 2 42 40 14 2
BLAR BT

38°5824.39"  75°2821.90" Lot 12 26 36 25 0 1

IVIX ~ 38°2441.49"  76°14'14.02" AR Iis 23 0 69 6 0 2

39°47'07.28"  75°14'34.38"  JEHTIH Iy 0 0 66 15 18 1
HEWE

VIX  39°49'09.71"  74°51'25.99" it Lt 0 0 57 21 19 3

39°48'36.91"  74°56'25.16"  RAGHH" Iy 0 0 62 28 10 0

VIX  39°4520.81"  75°0347.91" RE75 Iis 45 0 10 12 10 23

X 1 3R VA N T 75 ST R B — BN 16.71 m MBRAE 2, BhA R s LA D 4
(85%) NFE, A¥RH (15%) Kz (B4, R D, FIRER 8 cm. KENMRKEFEE (K
6a, b) o TR EER H 7 R 1L L R TR -

TIL[X. 1 LA =351 T R B4R 3 35 TR ) 0 8 381K RO R X UE A2 1) (] 6
) FMERBRNE (TERE) B (Bl 6e), HEAAR 0 550 22 10 P 51 T AR A B [ P A7 (R B 25 22
S HAME, AARFHEMRAFHER (15 com) KT EAKE wHIm (3 em), HERAEE
[ A R — K BDIR 17 BB 5 0 T 2 WL Rk — e ORI o W TC R, Wi MU 515k
RS S0 P B i Ly, (EREE R ANITOREY: T BT 50 75 BB AT 2 AR 2 J A e T
A, BRI HEIE 1 B E4 5 37 T 0 B2 o 5 A (R U . TV DX AR T O AR A
SFEIRAE N 5 om XA . K AR AR (B 6f, g), HEBLZEM ol AR B AR I B
B 2, $aos HA s AT R ALl v B i B R TR . AT IIIX, IVIXUTRA I DTk B 2
.

VX EER TR B A S AR B SR B AR A s BUR IS (KA
ZIE) (B eh, D) AE, WAMEEFLEAIE (Bl 6. BARIN “HikhiE, BH
B WRHE, “PIRAANT 3~5 cm, HAUEAT RER B ALHPE R LIS L . 17 VI B4R
e T 2 0 S 75 0 T 5 BB A 2B A R AR A — AR A AR (B 6k, D, ARt a g A
ZEAERZILE (B 6m), “FIRAEN 8 em. BLAl, FETREHITH MR A ik & B BRI XA,
DI A LR A (B 6n), RAGRECARE (B 60), R T HIEMIEXE )]
TR RALIER, 58158 IX =8 28 XA R T 4 57 5 — 30
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(a) FAHERRA, VWRARIE, Lis; (b) PEERRA, WRARIE, Ls; (o XA, HATHIE, Tis; () ZILERA,
HARTHIE, Iis: (o) WERERRA, HATHE, Lis: (O BRE, MoE4, HARM, Ls: (o) XWERA, HAFIE, Jis;
(b BRe, FERTTHAHRIE, Ty (D ZREA, BRI, Ty () AEEA, SEWaIim, Ly O 404
i, RBEDREITE, Jis; (D BRE, BRARSEL, BEREE, Ls; (m) AR A, BESRHE, Jiss (0 Ba LR asE, [
FI, Tiss Co) BRAMERIERALIREE, FEIFHIM, Jis

Fig.6 Typical Jurassic conglomerate outcrops in piedmont area of the southwestern Tarim Basin
(a) quartzite gravel, Aitegou section, Jis; (b) medium sandstone gravel, Aitegou section, Jis; (c) basalt gravel, Qimgan section, Jis; (d)
andesite gravel, Qimgan section, Jis; () granite gravel, Qimgan section, Jis; (f) conglomerate, complex composition, Tanmu section, Jis;
(g) basalt gravel, Tanmu section, Jis; (h) conglomerate, Kuzigongsu section, Jyy; (i) basalt gravel, Fanxiumeikuang section, J;y; (j)

quartzite gravel, Wuheshalubei section, Jof; (k) fine sandstone gravel, Kangsu section, Jis; (I) conglomerate, complex composition,



Kangsu section, Jis; (m) andesite gravel, Kangsu section, Jis; (n) gravel with weathering rind, Kangsu section, Jis; (0) gravel with

spheroidal weathering joints, Kangsu section, Jis
3.4 PIRXNTE

T EBRHAE. B WALGRAERM SRR (B 7D, B (2025) WD Wil
TR RAEAEFE LW KPR R: IIXAFLE FS8 HIX (FS801. FS8. FS2). FS9 Al KY1
H=AWIETF 250, Hf, FS8H. FS9 HA1 KY1 HARP REJE 85 A s 1 TR Hi~439 Ma
(HPg—ERA) M~803 Ma (Hiyt i) X ARHE (Cuieral., 2025). 1 F &P E
it 1Ly R T B A B AR R T R AR =B A WA 5, 2022),
RS KANETMAS (ARA—8A—850) CRIEERSE, 2021 RIEPEHiA
HIE S RKEAERR AL (L%, 2025; Cuieral, 2025), /R TIXMEREILES
Fr A Eooh IR AR, B R—E R R/ RE K EIER YIRS (Cuier
al., 2025). 1IX KD2 J:#1 KD101 H-43 5l B b RHE X AR K RALIE, BEs E2 R0 h 5t
BRREM B RIS (B, 2025, REWHROKEMHNRT KM =3 o b b Alf-4E 7
MEIFE R 5T (Zhang et al., 20165 BH/NESE, 2017; FEIERR, 2021), (HED RGO
AR =BLMNH Sy, RA=BLWRE RS U,

TIN[X. 49 ELAR 50 T 45 B B A A — o e AL R 8 8 A A 1 U 2 R0 3 AT, DA AP D9~230
Ma (=84, HAERKEEG VAT (Cdi et al., 2025). BAKE 7 i B 5 4 —H
B B A RIS R SR 242 Ma (=84l I—d B0, IFEREE DB fE e
ARG, 5ZARBL, FEARTTAALFERE BoR H~247 Ma (Z&40) IFEER B LK
(Bershaw et al., 2012;1Chi‘efal., 2025). JLMIK/RIVERLEE (230~190 Ma) 5ix #/>H
MR ARLL, HATZX =& R KA Z MR, HEREKEDRKE, HR WA 17
f£ (Cui et al., 2025). XK HARF5EARE so il EY WAE BA AL, F6m TP
FAME PIRIX o HATHIT 95 RIS AT DO S 2B [ RAF e . Rala e ls
WA, SAR RS E R HXE PR MR XU . R ZEREMZ A —8, 5
EFRH X EUE B A N 348~354 Ma (BEIEFR, 2021, {HR LT HLA 5 T 1R 5 85
A, TS EAKES TR O AR A RS . BRI RE R AR A A BAEE R,
L B B4 T 1 T £ 2 s o B [R5 22 HL 8 D B A 5 B, e 7 79 A 0 T PR A V5 A7
EZ 5. At N2 H I BKEE 38 HI T NE [7 1953 (Sobel, 1999), YATIIX A 3
FoR H PR ALK R =2 REMERT A (A E R AR R . FLAC 3 B [ # if
FROBR A DA BB e A R B, DAy 2R S (A8 2 A e 2R 1 B R 4L s o Dy B 1Y



TSRS TVH LT X AR RIS TR AL

PRI IIAR A BL K =8 R AE B o A /b B R o SRR o 39 T e oy AR AR B 0 2 2k B B
KIRRALGH AR RS BRI BUE A KL S (Cuieral., 2025).

IVX & & L HH s B METMASEREE, 2R LR EaBEES . LEREXE
RRE R FRZR— B RIBUEKE (RISH, 2018), Z&MKEACT I TH R 7 A
IH-2H R A P R VB AE RS (~446 Ma Fil~414 Ma) (BPFL—E/R L) RIKIEFER (~784 Ma.
~800 Ma) CHrcitif) (FFjEk, 2022), NIRRT AEK B ALES Lo FIERAR L. B
b R —EW RN E LA ERER R — & RITE .

VX[ e AL TT 755 THD P26 50 0T 7 ZEL A S B A A 1% 7R ~300 Ma CRIR AL — & 40). ~440
Ma CGEEHZ) MI~809 Ma (Hryutifl) =4LIEME . VIX 1 RT3 75 B EAH4 L 231 Ma (=
B4 ATEIE, 401 Ma GRS Jikig, FEgrdi Ay Al £ 3~443 Ma (BR—ERE L)
F~813 Ma (Hiycif) P EIE B AHEE 7 SURR) . IXEEAER IEARFAE 5 X B 1 35 1
FYIFSE, ~300 Ma IR NG A7 7% th— 5L — Bt 7 T N PREE AH ¢ FORERETE 55 (Yang et
al.,2014; De Pelsmaeker et al., 2018; E¥F I, 2019), 440 Ma /4 FIERE B L—EH
LHIEHKIES), T 810 Ma /24 IEHE/RVE R I Gl FHAEIE (Yang et al., 2014). BE4t,
B CL B SR d AR A A R BB SR, e Rmmi, e R s
A RIS B UK B kAR LI B AU SO R U o VIX % B Sk BT = A S
FEE (B2, BB RS A N VIR A A TURVE S8 LR TR A BR A
X% o PEACTT IR AR S5 T SE—SW i (& 7) (Sobel, 1999) Ft[FI4ERIL
IR PG R L3 L e A IR - LRGN, PRI TT 7R TR iR 32 Bk B P R WL i L
FIe i AR . R T PSRN ERE UL AR R — T BRNERE . VIKHE
JRHITH 75 LA AH4H 231 Ma (UG AT BE S B 17 I = B HH SE R AR D — i B2 & Ml R (00 Tl 42 £ 75
KAl R, E SRR AT RE R A T A WSS, 401 Ma HUIEE R IS A A IR N . 1EAh,
PR 1L — Bt AT R 2 R B K= MR RA (RISA1, 2018), REJHHIm 7 B
HHRBRARA TR E T =& R, Wb HeE 5 805 5 (175 4 F e Rl TR S A7 R R
o BT B4 T U5



[l %ﬂJﬁLﬂ”
.V % N
4 0 20 40 60km
197 ] B
f"w B Jf 5
: 2 i i
Cimbg oL A it
4
\ W] 5 B
st v
‘\‘-"_ 7 gL b FHR
%A
FE Ly 'fr‘vIA
WH&%Aﬁ
i . nﬁwo%\
mﬁmmmax A Y ZRs
B N \
m t'm \
) i
3 . /
\
th % v o,
iﬁ KD10]
"15, J‘k 30 ,_.‘. - ﬁm
L W L
A ﬁ@%%”““
1-1 Iﬁs_m’z I o KDToL
i O OS2y r?érm SWhics,
Bl FS801 gy 25
(o] T[] [a] ; <
H- 4o e % EkfrE
=
L I ATEY .{‘ifi-lm

BT i A TR GB R ot e T 4046 ) (O Sobel, 1999; 5237 %%, 2025 {5250

Fig.7 Plane distribution nfap of Jurassic paleocurrent direction in piedmont area, southwestern Tarim Basin

(modified from Sobel, 1999; Li et al., 2025)
4 PIRFHZRA KRR

BT A OGS RIR . B AN SRR, R SRR RRL, AT R X kP
REFERE 7 UUBMER, SRR RE =AM ZRE, WAL A, R
BRI R B HPIRT = AT, IR R PRI A R 2 2 20 AT
4.1 AREEFHE

FET VR L AT X Ok S RUTBIRORLEE . E TR, B JIRRGE I BRI S5 ReAiE, alad
AR 3 KB AN SEIFI T (R B eI . B AV S LRI . RIS HITH) RN 13 %
B AN ST ARS8 5 VEAfR ], BAK S BLGH (Bt 24 m Ha0) HRS4HR 5 43



TSRS TVH LT X AR RIS TR AL

Br, LRI 14 FeEAH, G 4 FERE A (B8, C1~C4). 7 FMibAEM (K8, SI~ST)
A3 Mg st (88, MI~M3), WRyEAEMIERASHAE, BE—LIHNE 14 M S
(£ 2), HET EIREMIEHEERERM E R B=A R =AM, .

W~ RIRVAT AN HEART 7 A CAR AR SR

FHEA s £

5 BREH

c2

Cc4

S1

EEK i

-
A e, SeRik.

FRREHES
#IE HI

I
- F1~10cm.
Tl 41k 5 K A
RefE, ok

i | 56

EEFHE ) BE
R kR Nk of 3 )
EREH.

“

RERE

KRECHEE S ORE HE,

__________________ KR
| RN (- - - - - R,
@ BB R ARE. MK | M2
..... .
10cm
T )
it BR/KR S

83

i-tpir . AT AN £
e ARGy

BE. KREmmES. M
Rk,

B8 BEV RS il X R 2 A ZEYURRA Z 0 AL

Fig.8 Lithofacies of major Jurassic sedimentary systems in piedmont area, southwestern Tarim Basin

BRELUNTEXAS REEEA AR

Table 2 Classiﬁcati(y@f \ie‘ﬁthofacies associations in piedmont area, southwestern Tarim Basin

TR ‘) VURRRAE VUM
A WA B AR E A
FAIl JEZHUR P HBRE (CD SRECRHRD AiESiE (S2) KAl ZHMmE (S (E 9a)
A 1
oy EWRFAREGEE () BERR, SR MDBIRE, b PRI R TR B T
% (S4) (E9b) AT
TR B R E DS (Ch) BERRE, RIS 2R s~100m, B ABGER: TIZIukT R B T
FA3 72 JA]
HS (CD —HBEMBEE (CH) —SRFaibs (84, B ERERFRE (890
TR RS (CD R EEDHE (Ch (oD AREERDE S KHEkERE —
FA4 (M2) SRR AR (M3), 75 TR R R AE B3, R TUR G L At2efy PPN = AR
AR L 9e)
xs o 5 2T S R A 8 SR R A S8 B (C3). tPAHIbE (S3). ASEEMEbRRS (s4) PO/ =S A
FeMER RS (M3), TSI SRR (I 9 e
BT
FA6 KOS (M2) KEEIRE (M3), I I HORRS 2 FIe D 2 e
g KREBIIA BRI (M) JOT 2T ST T2 A% (535600, BF —
TR A B LR (I 9g), T Wbk (/ oh)
FAS JERAEIRE (MDD RETEE (M2) Jerh i JZHOR/ 2 i = 5 TAT R ER— 4008 (S3—S6) (K] R I
91), FEATT B ([ oh), AT AL (o))
o VPRRRERAIE (M) KR DCHERDE (S (o0, BAREDHE (C4. T .

JEE—AIEb A (S3. S6) ([ 91, WhA RS W A& Bk (15 9m)




Ul # R

e JRECNEZ PRI S (S2), H bagfyes (MDD SHPRAHEZHE B (S FETH, -
WA EA MR (B 9n)

T HEBUREH Z B G (SO RERABEIE (M, HtkECrhARE T, R L2 AR
BEHRKHE, 2P ‘DO FBBRE (& 90)

FALZ  JERREGERT AR (M3) ERNE
FAIZ  ERCRAEAKEIRESNIREE (M. M2) B
FHEHIE

FA14 JE SR PRI R e i e 4 BRSUZAR TS (M3)

D, 0.5m

Bl 9 BEVURE AT X (R D R FZUTIR A R A A2 S E
(a) JEEHOIRAAHBRE K YORAD A8, FAL, SCRHAHITE, Jis: (b) “FATEHEPERE RPCRTARb &, FA2, [F iy
HIHE, Jk: (o) WARRHMARETEZE, FA3, ELTUAHIE, Lk () BRFEHEDBIRE, FA4, BRESWHIE, Tk (o) 1H
YRR, FELTTHITE, L (O MPRACHE BB & K G es, FAS, RGN HIE, Jy: (g) BREEE KPR & %
i, FA7, FHBHT, Lk (b BIR, ERGTAGIE, Jy: (D AHEsRPATEIEMAbE, FAS, S Hm, Jus
GO BWWBENEA, FELNTHEIE, Jots (k) BEAHEMIDE, FA9, BB, Jy: (D B2 EEDIRE 5T ZEH
%, FA9, FEUGAHIE, Jy: (m) VAME, FA9, FHEHI, Jy: (n) HEEYEE SRR ZHM DA% EITR, FAL0,
FEGRRI, Tik; (o) WMABERE, FALL, R, Ik

Fig.9 Jurassic lithofacies combinations in piedmont area, southwestern Tarim Basin
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(a) thick layered medium-coarse conglomerate interbedded with lenticular coarse sandstone bodies, FAl, Aitegou section, Jis; (b)
parallel-bedded conglomerate intercalated with blocky medium-fine sandstone, FA2, Tongyouluke section, Jsk; (c) vertically stacked
graded-bedded sandy conglomerate, FA3, Kuzigongsu section, J3k; (d) graded-bedded sandy conglomerate, FA4, Oytag section, Jik; (e)
plant stem fossils, Kushanhe section, Jik; (f) trough cross-bedded fine sandstone interbedded with gray mudstone, FA5, Fanxiumeikuang
section, J2y; (g) carbonaceous mudstone interbedded with massive siltstone bands, FA7, Tongyouluke section, Jik; (h) ripple marks,
Kuzigongsu section, Jy; (i) reddish-brown mudstone interbedded with parallel-bedded siltstone, FA8, Tongyouluke section, J»f; (j)
dinosaur footprint fossils, Kushanhe section, J»#; (k) deformation structures in siltstone, FA9, Tongyouluke section, J2y; (1) graded-bedded
sandy conglomerate and parallel-bedded siltstone, FA9, Kushanhe section, Jay; (m) flute casts, FA9, Tongyouluke section, Joy; (n)
reddish-brown mudstone and trough cross-bedded coarse sandstone in equal-thickness deposits, FA10, Kangsu section, Jik; (o) vertically

stacked sand bodies, FA11, Kangsu section, Jik
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Fig.10 Major Jurassic sedimentary systems in piedmont area, southwestern Tarim Basin
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Fig.11 Comparative Jurassic sedimentary facies profiles in the piedmont area, southwestern Tarim Basin

(a) Aketao Fault Depression (Note: Due to significant variations in stratigraphic thickness, the vertical scale is not uniform); (b)

Kuzigongsu Fault Depression
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(a) Shalitashi Formation; (b) Kangsu Formation; (c) Yangye Formation; (d) Kuzigongsu Formation
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Abstract: [Objective] A successful breakthrough in the Jurassic strata of Well Fusha 8 in the piedmont area of the
southwestern Tarim Basin marks the emergence of a new oil-bearing series, demonstrating promising prospects for
oil and gas exploration. Currently, an insufficient understanding of the provenance characteristics and sedimentary
evolution of the Jurassic system has become a critical issue constraining oil and gas exploration. [Methods]| The
research object was the Jurassic in the piedmont area of the southwestern Tarim Basin. Field outcrops, drilling data
and other relevant materials were investigated to determine the provenance systems, sedimentary facies types and
sedimentary evolution processes of the region. [Results] The Jurassic strata were primarily sourced from the West
Kunlun Mountains and the West Tianshan Mountains, with lesser contributions from the slope areas. Two major
provenance systems are present in both the Fusha and Aketao Fault Depressions: the southern (West Kunlun
Mountains) and the northern (slope area). The Kuzigongsu Fault Depression was mainly sourced from the West
Tianshan Mountains. Fourteen lithofacies and fourteen lithofacies associations were found in the Jurassic, with
seven sedimentary facies types being determined. The Fusha and Aketao Fault Depressions in the piedmont area of
the West Kunlun Mountains evolved during the Lower to Middle Jurassic, progressing from initial rifting to an
intense rifting stage, and finally to a rift—sag transition stage. The steep slope zone to the south primarily resulted
in the development of alluvial-fan to fan-delta sedimentary systems; the gentle slope zone to the north developed
small-scale braided river deltas and fan deltas. Boundary faults remained\ active during the Lower to Middle
Jurassic in the Kuzigongsu Fault Depression anterior to the West Tianshan\Mountains. An alluvial-fan to fan-delta
sedimentary system developed in the main subdepression, while a secondary subdepression was initially filled and
leveled by alluvial fan conglomerates. Rifting activity expanded westward at a later stage, predominantly forming
braided- to meandering-river deposits. During the Upper Jurassic, compression and regional aridification triggered
basin basement uplift and enhanced sediment supply, restlting in widespread development of alluvial fan deposits
across the study area, and marking the terminal stage of rifted lake basin evolution. [Conclusions] Overall, the
Jurassic strata in the piedmont area of the southwestern Tarim Basin experienced a transgression during the Lower
to Middle Jurassic and a regression during the Middle to Upper Jurassic, reflecting a multi-stage sedimentary
evolution. This study not only recenstrueted the filling and evolution process of the Jurassic in the region but also
provides valuable insights for the paleogeographic reconstruction of sedimentary areas in residual basins.

Key words: Jurassic; provenance analysis; rifted lake basin; sedimentary evolution; sedimentary model; Tarim

Basin
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