‘(lM K

%28 % %5 & % E22 F #® Vol.28 No. 5
2026 % 10 A JOURNAL OF PALAEOGEOGRAPHY ( Chinese Edition) Oct. 2026

XEHS: 1671-1505(2026)05-1754-15 DOI:10.7605/gdIxb.2026.125

ERMX—ERRMUBRRES
MARIRER Z TR

h &' HKeE" e AgE'? BER XX’

1 PEEREIFFTEFRELEEERE, LR 102206
2 PR HBHEFLA ALK, 7 102206
3 FEGAREA HE NG MIRTFAARTR, L ARKRE 257088

M OE OEELERTASE (R CEFHRET)REATHUERERFERUBEEITRE 3 AR &KL
FREMWEZENRE, ETEEF . TEFARAMFRANMRALFZE S04, SEPRE & RARELT
BRAGHR, SREN: FoFHARANFHY (P, PEUBRXETTERAARGKR, HrRAELF-H &
BAREKTSE; mbE4 1 AEEE, REBEREDEAANE, P& ATFHA (Pu) MTERRL (Pw)
VREHE, HFPBUBA LT ERARERCHEE, L THARK—RAKIENRE, REE "% >MH" Hn
ERELA, HMMTBEFCRA—FEAMENERRCNET T, ET I, RE2ERRERFHEX:
(1) Ra “#MERIABRAR" #X, TEARSRAUKGIAREANRREF; (2) EFHARTERAA
CHERAMAAKT X, RANZHKEBHEAGE W, BEFERAE N, ERVALEFIGERET R, ER
B REAXE CRET FA. (3) DE MR AR —F R AR CARE Y HEINRRFRET A A &,
ERBEEUTAANR A E, £ A IFNEE “BE” R4, LTH-TRABABRCH B, B4 AAHEEAR
o AR RN R R AR R — AR R IR e AR U

xR VARFIE BRRELZAFERX RE—MRE RLHE —&F HELREH

FE—IEHEBN  HhE, &, 19954, BEFARA, 2023 £ 80 FHEMRASE (L), KHELFH,
HNBE W - -FEHERMNF G KRB HFTH %, E-mail: xumin2023.syky@sinopec.com

BREBERAN Moz, 5, 1909 54, ERR TR, B+, KEANFHRZEHTXREHETE,
E-mail: linhx80.syky@sinopec.com,

hESES: P61S. 13 XSG A

Sedimentary environment and development model of source rocks in the
Permian saline lacustrine basin in Central Depression of Junggar Basin

XU Min"? LIN Huixi"? HU Hanwen"? LENG Jiaxuan'> QU Yansheng’ LIU Dezhi’

1 Key Laboratory of Geology and Resources in Deep Stratum, SINOPEC, Beijing 102206, China
2 Petroleum Exploration and Production Research Institute, SINOPEC, Beijing 102206, China
3 Exploration and Development Research Institute, SINOPEC Shengli Oilfield Company, Shandong Dongying 257088, China

Abstract The Central Depression of Junggar Basin ( hereinafter referred to as “ central Junggar

Basin” ) has become a key target area for identifying the third high-quality hydrocarbon-generation kitchen
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within saline lacustrine basins, following the discoveries in the Mahu and Jimsar sags. Based on integrated
analyses of petrology, elemental geochemistry, and organic geochemistry, a systematic research was
conducted targeting Permian source rocks in the central Junggar Basin. Key findings reveal that the Lower
Permian Fengcheng Formation (P ,f) in Shawan sag developed under an arid alkaline lacustrine deposi-
tional system, evidenced by diagnostic proxies, including elevated Sr/Ba ratios (>1), y-waxane/Cj,
hopane ratios averaging 1. 14, and 8N values exceeding 10%o. These parameters collectively indicate
hypersaline water conditions and intense reducing environments. Northward into the West Well Pen 1 sag,
paleosalinity decreases while maintaining mesosaline characteristics. The Middle Permian Xiazijie
Formation (P,x) and Lower Wuerhe Formation ( P,w) exhibit co-evolutionary characteristics along
depression margins under brackish-to-freshwater transitional settings. A radial paleosalinity gradient is
observed ( “periphery—depression” ) , with deep to semi-deep lacustrine facies at the depression center
sustaining saline lacustrine conditions. Two distinct source rock development models are established:
(1) P.f “deep lake-small fan-hypersaline water” ; synergistic effects of arid climate and hypersaline water
preservation facilitated organic matter accumulation; (2) P,w/P,x “shallow lake-large fan-low salinity”
model; enhanced terrigenous input under relatively humid climate reduced preservation efficiency of
primary productivity, limiting hydrocarbon potential to suboptimal levels. (3) P f deep-to-semi-deep
lacustrine facies in the Shawan sag provide exceptional organic matter preservation under hypersaline
settings. These source rocks are dominated by Type II kerogen, exhibit “ excellent” hydrocarbon
generation potential, and have progressed to high-overmature thermal stages with significant gas-generating

capacity. This saline lacustrine system represents a promising strategic replacement domain for deep-to-

ultra-deep hydrocarbon exploration in the Junggar Basin.

Key words sedimentary environment, development model of source rock, deep and ultra-deep

strata, saline lacustrine basin, Permian, Junggar Basin
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Fig. 1 Comprehensive geological map of Central Depression of Junggar Basin
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of the Permian source rock in Central Depression of Junggar Basin
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Fig.3 Relationship diagrams showing salinity biomarker parameters for the Permian principal hydrocarbon

source rocks in Central Depression of Junggar Basin
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