‘(IM K

%28% #5H & i E22 F ;3 Vol.28 No.5
2026 £ 10 JOURNAL OF PALAEOGEOGRAPHY ( Chinese Edition) Oct. 2026

XEHS: 1671-1505(2026)05-1800-19 DOI:10.7605/gdlxb.2026.133

HEIEREMPRYEHRBEHER—PER
HERULEZLBELE"

1,2,3 4 5 4 1,2,3
R A 3 = #° T wm o W KA
5 6 » L1 1
BAET AKBE FRAT
1 PEANERY (R) #H#EFE, x 100083
2 PEMAKRY (LF) BRUMASEHEETF ZHFRELEELHF, Lxw 100083
3 PENAKRSF (7)) HEHARLR, HBHZEL 572000
4 P B & HMIRTF A AR, dw 100083
5 PE &b @A MIRFL AR, #7585 % 839009
6 PE G AEmE, LA EE 257000

W OE OMETHAAER—PTEREBERGHFREHY—INE/ BN LR, AR AIHERLTLRETEL
L E-EEE, X—ALBARBEARE B AR BEAREAETEEL, AT AE RGP R BEH 15
HEHRGRMERLKLOMAS A AR BEMBEHEN S B BGER T XBHERT, B HETFHEATKRE R
GHRTFEABBEABERLURNELELNF A ERERHLT, ERFW: (1) PRUBEAIHE
RENKEBFAMEFT T2 N “ERA—HFE-H—IFEH—HFE_H—FHEH F5H, AEAHE
MR GG, WFFEREHEAFE, GHTADCHETIFLEREAMBEELR, KAV G EHHE
BEATAE, PHFEEAESRE; (2) PAYBATIHR G T aHER T AS AT E -3, HdE
FENFEHITI, BFTREFEH, AT A EFH2HFEF SR EAARME, PHHFE _HUAMKTHE -
B, 2o b ERmELRE, FE-—HURTETMUZHFERANE, FE_HUERXLZHERA N £;
(3) HAMBABHRATA 2HHFEFEANL T A ETHAm, FEANKE, MEEaFEF BB, #F
ZHEK, BLaAEaRE I RA TN YSE T AU OMESRE, 2R AL EAT ALK, #WAFTE A
o, AFL=Z6ORAFRE, VERKNPROGGEREN, FE_HHBARE VA RARL, ARES
EERBEODRRAETHE-H, MHhHOREEERYE, XA THE-_HN. S ERXRBLUBAARES, #E R4
HARGBEABUEAA ARG AR ARXEORGFERIBEA R ENE-ERALENRER, WP &
GHERAMNENHEE Z .

k@R kRN kZe0RE HHEoRE FEHE MEEL Z2LES

E—EHEBN BEE, F, 198954, AHF, TENEHE-TRE, ARSI HIFESR-LEAAETH
By % % Fu A % B % T4E, E-mail; hehechen@cugb.edu.cn,

hESEE: P618.130.2 kR ERG: A

*ERHARFEGTH (45 42306083), T EAMKARIBMBARSFARLITHE (45 20232224YJ01) , b Je E AR R 55 2%
WH (H%5:3-7-9-2024-06), w2 Ra0H o8k (111 3-%0) BiH (45 B20011), dE MG KR (L) W8 BF o B %
B H (45 : HNPY-202419) F:[F¥% B, [ Co-funded by the National Natural Science Foundation of China ( No. 42306083 ) , the PetroChina Sci-
ence and Technology Project ( No. 2023ZZ24YJ01) , the Central Universities Basic Research Operating Expenses Project ( No.3-7-9-2024-06) ,
the High-level University Discipline Innovation and Intelligence Introduction Program (111 Program) (No. B20011) , and the Hainan Research Institute
of China University of Geosciences (Beijing) (No. HNPY-202419) ]

ek H B . 2026-02-24 ol H H . 2026-05-14



‘(lM K

F28E s WRBLBSE - MV IR 4 3t v SR 38 B R R G o A A — AR AR S A S I A AR 1801

Regional tectonic evolution and basin-mountain coupling process
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Abstract In response to the Paleozoic subduction-arc-continent and continent-continent collision
process in Junggar Basin, the secondary tectonic units of the basin have developed complex extensional-
sag responses. Among them, the Paleozoic-Mesozoic basin-mountain coupling process in the eastern part of
Central Depression of Junggar Basin is of great significance for regional oil and gas resource exploration.
Based on the analysis of synthetic seismic records from 15 drilling wells and the comprehensive
interpretation of eight basin framework seismic profiles, this paper clarifies the key structural surfaces,
and through the restoration of structural balance profiles, systematically studies the basin-mountain
coupling mechanism and palaeogeographic pattern changes since the Carboniferous in the eastern part of
Central Depression of the Junggar Basin. The results show; (1) East-west-oriented tectonic activity since
the Carboniferous can be subdivided into five evolutionary stages: rifting— compression [ — transition
period— compression [[ — transition. East-west compression initiated in the southern part of the basin,
with a progressively delayed onset in northern sectors. Both the duration and intensity of deformation vary
spatially ; compressional strain is strongest in the central basin, moderate in the south, and weakest in the
north; (2) North-south-oriented tectonic evolution of the eastern Central Depression is consistent with the
east-west direction, with north-south compression originated in the eastern part and gradually migrated
westward. Among them, the two compressional phases exhibit comparable durations, and compression I
exceeds compression | in magnitude. Spatially, the compression propagated from north to south:
compression I was dominated by foreland sag development ahead of the Kelameili Mountains, whereas
compression Il was characterized by foreland sag formation ahead of the Bogda Mountains; (3) The two
east-west compression phases in the eastern area of Junggar Basin developed earlier than the north-south
compression, but are shorter in duration; conversely, north-south compression commenced later yet
persisted longer. Therefore, the development of the north-south tectonic uplifts in the basin initiated
slightly earlier than their east-west tectonic uplifts, indicating an initial phase of east-west lithospheric
separation followed by subsequent north-south separation. Among them, the Beisantai uplift formed
earliest, initiating as a fault-bounded rift-related structure during the rifting stage and later reactivating as
a thrust-related orogenic uplift during compression [[. The Baijiahai and Mosuowan uplifts developed
exclusively during compression I, whereas the Shaqi uplift emerged later during compression I . Under the
control of the above basin-mountain coupling framework, the favorable oil and gas exploration areas are

located on the Baijiahai uplift and the southern slope of the Fukang sag, eic., where structural-
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stratigraphic composite traps are developed, with the Middle Permian being the most favorable main

exploration formation.

Key words Junggar Basin, Beisantai uplift, Shaqi uplift, Lucaogou Formation, tectonic evolution,

basin-mountain coupling
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Fig. 1 Tectonic units zoning map of Junggar Basin
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in eastern part of Central Depression, Junggar Basin
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Fig. 3 Geological interpretation of north-south seismic profile SNO7 in eastern part of Central Depression, Junggar Basin
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Fig. 8 Tectonic balance profile of east-west seismic line EW02 in eastern part of Central Depression, Junggar Basin
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Fig. 9 Tectonic balance profile of east-west seismic line EW03 in eastern part of Central Depression, Junggar Basin
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