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Abstract The braided river delta sandbodies containing coal developed in the Lower Jurassic in the
piedmont southwestern Tarim Basin, the overall exploration level is relatively low, with significant
differences in the properties of source rocks and reservoir characteristics in different regions, which in turn
restricts the oil and gas exploration process. This article takes the sandy reservoirs of the Lower Jurassic in
the Fusha and Aketao regions as examples, and fully utilizes various rock and mineral testing and analysis
methods to analyze the differences in the properties of the parent rock and reservoirs. The results show that
the source rocks in the Fusha area are mainly Early Proterozoic metamorphic rocks. The reservoir exhibits
characteristics of “poor feldspar and rich metamorphic rock debris” (Qs, ,F, 4R;; ), and the high content
of plastic debris leads to strong burial compaction in the later stage, with a compaction reduction of up to
20. 11%. Late cementation and dissolution were weak. The reservoir space is a small amount of residual
primary pores, and the current porosity is only 8. 98%. Aketao area is the Late Paleozoic-Triassic extrusive
rock, and the reservoir exhibits the characteristics of “rich feldspar and extrusive rock debris” (Q4; ,F; 5
R, ;). The Compaction is weak, and the early cementation is strong, The high content of soluble
components and the influence of organic acids lead to strong dissolution, with a dissolution pore increase of
4.03%. The development of intergranular and intragranular dissolution pores improves the reservoir qua-
lity, and the current porosity is 12. 95%. Comprehensive research suggests that the properties of the parent
rock lead to differences in the petrological characteristics, diagenetic intensity, diagenetic evolution
sequence, reservoir space types, and pore evolution processes of the Lower Jurassic sandstone reservoirs
in the piedmont southwestern Tarim Basin. This study provides theoretical support for the prediction of
high-quality sandstone reservoirs in the Jurassic period in the piedmont southwestern Tarim Basin.

Key words piedmont area of southwestern Tarim Basin, Lower Jurassic, reservoir differences,
source rock properties
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Fig.2 Typical photos of the Lower Jurassic conglomerate outcrops and rock debris types in piedmont area of southwestern Tarim Basin
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Fig. 3 Statistical histogram of rock debris relative content in the Lower Jurassic in piedmont area of southwestern Tarim Basin

Qt

HEE AT Y
A AT R X

PRSI 23
PPN
e DN

;Ej’kﬂ’:;k 50, o
Fae MERRAIC W N Ve
53

TP

LI T W H

F L F 7 7 Lt
25 50 75 25 50 75
A FS9
Qp O FS801 Qm
O FS8
+ FS2
& QMG PPN e
’s ® AYTK ’s P4 O A /R R
I wfraty 52 A R TR Till i 4 4 2K b7 A
B8 - ey R— K LA 41 BT L5343 T4k

LTI X gk
HEH R Z LR
=T 7 LS P/

7 7
25 50 75 25 50 75

Qm: FEAYE, Qp: ZRMATEMRME (BMFEA) , Qu RRE+ZMAE (Qm+Qp) , P: FHA, K. #KA,
Ff i KA 88 (P+K) |, Lv: KA (Kl ZBJalidh WE ) |, Ls: DIBUARIER A58 (A RREfL A
BRAN) , L: RfEa)E (Lv+Lls) , Li: 25850 (L+Qp)
P4 BA VR LT V0 AN s Bt X R PR 2 G b 2 A3 R R
Fig. 4  Source discrimination diagram of the Lower Jurassic sandstone components in Fusha and Aketao areas of

piedmont southwestern Tarim Basin

BT KRB R Wt A A — S g 2, i 20225 Song et al., 2024) o ZRAT ST IR FUS JH
L R PR A A DA G (Rembe et al., PRI M TF SORIK RS OR AN A RRAE . AN T



kM K

296 + W E

F & 2026 4 2 A

Uit XA B R oul A s, & R R
A IE N B RUTBUE 5 B v g 3t X HLAR 51 i
VLB AR A 5 A0 R R G B R AR PR IR K
WA PRI B K 2k R X A L AR Z R
A BIKERE AR AEAR L, P hEs EEO
Bt B — =B A A, SR FUA AR R
— BRAMUIRE .

3.3 AAFEIE

VD DX PR 22 G A R R B ERDR T = £
B2 B0 =N TSR, B o B X PR 2 G ke
st R IR = A P SRR b B B AR, T VD
b X5 ] v B B B R DR S R R B
XBIF TS DX R TS ™ A B B R

X HT Vb ML X 62 5B T B M X 21 5K A A A
WEBIRGT R, WYX MMRP Sa AR E
RNEBWE, kAWML EN B ORDE
(B 5-A), FIAITN Qs ¥y sRyp s HIT A1 9
REAE IR A2 O T s B AR Ot KAk
AR 95% L I, RHRA & RARAK; A E
FEENEFEER (WASaEEF); 5Pk
P B DAY — W IR O 2, e A i 4, BORE ]
20 RSk i . B e b DX O R A K
fa A (B 5-B), FIHHDN Qu,F i sRiss
A I RURE 2 G5 B ks T IR SR ST XUHEE 19
H, EROET AR KA &S AT
DA & s, Hop R A S, e 85
Y 45% LI b a8 EEAHCA A E (i A
HHE REEaE), IIBasB TR, (e
HIE L BRIRER A A E ) 5 0 JE UKL B LA AR A
PR —IEAR N F, ek 22— d, ORI 2
AL ik

4 HEERER

D 3 DX BT 5 g DX AR B G e i AR R A
HEANFER AR E A S, FE2 DXk
PGB ZAE A VR B SR A — E Y 22 5% o
4.1 EXEH

e S AR P 2 A e i £ V2 i A LB 119 e
FEEMEH (Zhu et al., 2020) o J&IAE 2814
Y JB UKL e A2 SRR AR TE | WK R AR R 2 Al o Bl

W J s, FS8, n=5
07J,s,FS2, n=30
® J 5,FS801,n=9
* J 5, FS9, n=9
W J kFS2, n=4
® J k,FS801, n=3
@ J k,FS9,n=2

KA

B Js,QM, n=2

W)k, QM, n=7

® IAY, =12 K
VaE i)

KA

(B)
AT U UK D 5 4326 = A B 5 B—Il 5 ) o DX 00 5424 = [
Bl S S5 PR LT R R G G 26 = A ]

Fig. 5 Triangle diagram of classification of the Lower Jurassic

sandstones in piedmont area of southwestern Tarim Basin

o ) b (X 32 B Ry 2 BEAORL (1] 6-A) | il 78 (1 5% 1
HAE (B 6-B, 6-C), BRI M)E BURL & &t/
F 3%~ 16% 20, FYIME R 5% ; 7 1 Hb X 08 P w5
JE UKL £ RBREEORL . R AT, S A
T 4%~ 15% 28], ‘4K 8%, MILZ T, Hh
b DXBR PR S R & R, W LB AR E
TERUBE SEAE T & A= 4 il i T 0 S 4k
A, BAHAREE L —NN Ao £, BT FRIA
JRAE L L B R AR W5 22 . B PR TH)
5 F 0 R0 BRT e IX 0 P i R 28 R % R AT AE
25, BB 2 X TR A PR SERE T i 5R
55 AN, JESSAEF 2 S SRR E . RS




‘CM K

B2WE 1Y

INVEMESE AR A VR TR A R J2 AL B 22 ST 5T - LA PR LA R Ok 2 5t h 441 297

A—RAB BRI, QMG FIME, Tis, Hfidt; B—Wi ag B IR ETE, QMG #li, Jis, ot C—mil &5 HIEL B, AYTK &
W, Tk, Hfidt; D—REIr R OE SRR R AR E)F BRI B, AYTK B, Tk, R, EE%ER E—rfa kB est, AY-
TK FlE, Tk, BAREOL; F—BA s AR i@, FS2 35, 5006 m, Hfidt, A @HK; C—RA s nREmEmEA K, FS2IE,
5006 m, fAfHLBE; H—KAAE, AYTK Sw, Ik, B, ERAQE; I—RKAPRE M, AYTK B, Jk, Bmt, ok I—
HIE NG, AYTK S, Jok, BOG, O K—KaBRE M, AYTK Jlm, Ik, S, EO&EKR; L—rigaxRa s
WKL, AYTK I, Jik, ROt HEHK
Bl 6 BV R LT T PR 2 G A A A A

Fig. 6  Typical photos of the Lower Jurassic diagenesis in piedmont area of southwestern Tarim Basin
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Fig. 8 Diagenetic sequence of the Lower Jurassic sandstone reservoir in piedmont area of southwestern Tarim Basin
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Fig. 10 Pore evolution model diagram of the Lower Jurassic sandstone reservoirs in piedmont southwestern Tarim Basin
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