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Abstract: The basin-mountain coupling theory has been widely recognized; however,
it does not work well when it comes to the basin-mountain systems in extensional
regime. To unravel the basin-mountain coupling relationships under extensional
regime, our study integrates field outcrops, borehole and seismic data, and
geochemical and thermochronological data from the Jianghan Basin and surrounding
mountains, systematically clarifying their tectonic evolution. The surrounding
mountains successively experienced rapid cooling, continued cooling, slow cooling
and rapid cooling stages, and the Jianghan Basin accordingly experienced
compressional deformation, thermal doming, rifting and subsidence, and post-rift
evolution. The upwelling of asthenospheric mantle not only drove the basin to
undergo rifting and subsidence, but also delivered a large amount of deep composite
materials to the basin. Our study proposes that the Jianghan Basin got progressively
deeper and deeper during the formation of the basin-mountain system, while the
surrounding mountains got progressively lower and lower. The influence between the
Jianghan Basin and surrounding mountains is multi-faceted and single-directional.
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Their coupling model can be summarized as follow: 1) surrounding mountains shape
the basin; 2) mountain exhumation results in basin filling and 3) the basin with

increasing heat input transfers heat to surrounding mountains.

Keywords: Basin-mountain system; Basin-mountain coupling; Thermal history; Rift

evolution; Mantle upwelling; Jianghan Basin
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VIR T 5 1L o M R R T B B A MG G, T 3 i AR T AR o K 2L
VERGE— B 0 T ARG T 20 tHhad 90 4E4R IR, 19955 A4-MaRsE,
1995; VFRAAMIRSE, 1996: FiH/RS, 1997: &5, 1998; RMRME, 1998),
TR 21 A A4 CRIATETSE, 2000b; ZEA7 HAE, 2002 XIfEEANZ
TR, 2002; Z465w5, 2003; RAREAIT F7, 2004; £F RAEE, 2004; 5KiE%,
2004; XUEAGKE M, 2005; ReESE, 20065 FREIESE, 2007, FARLE,
2007; VhAEBEE, 2007; BAKIEZE, 2008; Do, 2008), A TEN
—E AR R B CAILE S M, BDENLEG E S B AR PR
FAEAS . B P ERAGE AT AR RS, 1995 TR
WA, 2004; X WEFIGKREM, 2005), BfJE, 7R A BRI RO DT 2t
AL AR — A HER S (nE 2 asE, 2011 B RASE, 2012; FH,
2019; REZE, 2023; PEECEE, 2025).

TER IR RAWIRE . AWTHIE LR e o, — a3 BAR ORI B R
PR IR G R S H RS T R R A AR, 7 BRI
FIRBHER, (ERRITH CAT 1 “ =47k S A @ R R R I &
K& (XIRESE, 2000a; A%, 2001; EiERAZER, 2003; RS,
2006; ZERALEE, 2014; FfERZE, 2018). XS EUE /i AR T 7L
KA, AL 5 1L IS CAURS, HE G SRR RN, AL
UL ] 5 1L SRR R FE ) (A FEAMI S (Ge etal., 2013; Shenetal., 2012,
2020; Wuetal., 2018, 2020b). Mk, MEFERM LR RMATLE T, W
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PRSI R R RAERRMES (B D, FEER FHZLARET “&
WEREEAL”, BRS L@ ARG (A P AL RJE T “ARLR AR, 1L
REWEAL, HERS L EBoAm A v, A%l RmYmie
B 7RG, RS FHIFA RS MY BAMEE %, &R0l RRC SR
H5IA RS AYIE (B 1d). R “IEXRRIE” Bk “ARILIRAR” 2
LA & rp 2 L Ta] AR AR FH O 2 s R R ANARS S O AR SR I« = A — 1k 7.
XA —FH . A LA T RS AL DG R RS R RN, AR
W SE BRGNS G, X LB R SR A B S
VLW ZE AL T Kih bk, R—MARLA-HAERRS A (B la. 2;

Wuetal., 2018). 58 FAREFIAN, Hid 10000 m HATLH G HI T 1K
/2000 m YL RATIRGE, TER— AL AR IR AL ik R (& 2a).
VLN ZE M =E A FE . HUE AN 2R 5 O PR N R G R A S S 4544
FERL BB NGRS Jy i BRI T 7040 O BORMRRR, T BT AR kil R4
J73 sk 4 K S AR L R # Ak 73 07 W7 P 2 HH 5K (Zhang et al., 2009; Wu et all.,
2018; Wuetal., 2018, 2020a, 2020b; Geetal., 2013; Jietal., 2014; Shen et
al., 2012, 2016, 2020; Tianetal., 2025). 1823 TIXLETORIFIZE, VLA
e JE 0 ZRBONBETE “ARILERE A Zlk R SLI0 % . AT DU ST
TR AT A, BT, R T AR IR AL R TR L
ARG REH, S ERE AR AG EEEER N, FNEE 72
HHIL.
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b, EIEGE T B AP R . =R RER R R R AR A
HAERa A I K L ER (B 25 %%, 2019; Wu et al., 2018, 2020a, 2020b).
AHAT T e A2 B, 22 T 2 sk R, ik
TR (Rl D BN 2 R REE WS BRSSP G (Wuetal.,



20202) . VL AEHIBEAE LIRS, XL RIBFEFTRGIH O RTE R, BT
J i 510 R TE RO 2 2 LA R ITTAS 2 B0 AR R (S H R 48, 20005 2R BEE,
20140 XL Ze L R AT AR NP RSE: 1D AT E BB LI, JLPFRH E
SZAP AR F R 208 3 Ly PR B S SRS PE AR A s 2D Ab T EE U BR R DAAR
AR 2 N RRIE LA ST R R (B 2a), B4k b, PHERBAH B2 M RAE
FIB LD 2 e T AR R A ) 2 Rl &R

IR R AR AER S HIER, K AR R EEULE . AR ORE
WE AT (Wuetal, 2018). WL R A 5 N4, Kb 4+ R 5T K
() ShUTAR, AN HON BRI Y U IR VDT B U 41
. LRGP, LA T R IREE ) & A E Byt (CREREE, 2019
KTt 2% 30k Fae4%%, 2024; Sun et al., 2025). AJLAEH, EMESREE
528 E AL, TR R A VAR KA AL, an 5k . Z4aRBE . RIR
W AT T ORIV T ST (B 2). XEWRA L E ¢ R H 2
yiRE

QRS TE

AHIF FEAE F AR 45K F 8000 km [ - 4EHMEIIZE . £ 5000 km? ff) =4k
HiFE T X 291600 MG FHEZE R, 22 X BUA R BN LB R S RH
FEAREHAR BB RA-BA AR (U-Th) /He 8. =Bk Ar-Ar %)
PARATF L s FE 2 (323K°F5%, 20065 Shen et al., 2012, 2016, 2020;
Geetal., 2013; Jietal., 2014; Wuetal., 2018, 2020a, 2020b; R#%#, 2019;
Tian et al., 2025). AfF 5T 565 T2 il i 58 JiC b o 1] = 2 060 Ok 2 thE 230 1t ot ey ae i
Jry,  JELSE BT ZRRE I R G Ll SO0 R IR IEME ] (Wu et al., 2020a). fEIEHE
fifi b, S5E AL RIPERFZLEEE, %0 ROKE LR, WIH-E %L R
fIFGEL T (Geetal., 2013; Jietal., 2014; Shenetal., 2012, 2016, 2020;
Tian etal., 2025 Xt ZH3CHR). ERTABEFIEAL -, K2 B JikES O
SATREAE . HEFE AR OC R R W R LA 22- 18 B R R G EE ok, i B 7 i 2R
B A F O 25 A5 AL IE (Wu et al., 2018, 2020b). Kl /F 3 /e 3445 o it
FOIHE R, A ORI AN IR 2 J5 B 5 TR RSO L AT e & d, TR 4
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EHBERACARFAE, B AR ) /12 R (Wu et al., 2020b). ABFFEILIE 1
MY X RO ALK (48 Nd-Hf [FfA23R) MER A RiFEE (La/Yb. Sm/Yb)
PIAN AR S HOK B IR AR ORI I2 ) 1 1 . He T M0 - = -8 IR B 47
AT, RGE IR G A FE (Wu et al., 2020b). 7EIX 56 T AR LA |,
B A R AT X b A, O LR AL E . S Bl ) B R SRkE,
PO E g Y N A L B T RO S, R B AR LR AT B R
R AR, @ RIS A BT R L RIR R, S EAEAR
FHEE A G T RR R ERIKE . Rk, E2R AL oS BB, &
N BT IR R ok B 32 R R, SO HERA, 1 LR 1 v g U A e FL B4
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CIEIEN=

gon
o5

3 gL

30 AL AR E
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MAGER AR R A 2L RAEN T LU H, Mtk ® -5 i 555
TR, FAZ R THPOREE B M E g t-diad, Fgl R T218
AEM B (K 4; Geetal., 2013; Jietal., 2014; Shenetal., 2012, 2016, 2020;
Tian et al., 2025). Witk 5 5 G EMHECAPEL N, EHRERREAR: [
HoE Sl RPOEBE T EE R, SR X 2z R N E LR EE R A&
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Zh 1l RN B AT AR HIN B 12 R A EE R B TR R S R Fa 1 A A itk
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HEAEM, BTSRRI, SR R B A KA R Bt (Wu et
al., 2018 K225 3CHRD . TLIZM T F 24870 An e I B 2 L b I 4k - Ji 2
I, BRI BET, AR AETRBIER (K 6a). AT, FMMRIIERS
HOWE IR, SR T G T 56 228 T A e T T o DA s At b [X 0 B i3k N 2R
AP BOR 2 G TV Zh b (B 0 2 i AARE AR, S ECE A
B Z G5B, MEURAERIAER (B 6a). HRETRMEZ, Mot
FArERT R AR, 2z T 5 L5 R AE A (Shenetal.,, 2012). XULHAZ
AR REAE E A B S5 bR &, BIRIEAIER T RIRHEWT . 2= T A AR A2
ZHE 2 AT A SR 0 100 km AN A RER A RIEEN (Wu et al., 2018 KT 2
BSCHRD, A TN U IR B K 5 STE T 3R B b i 5 1 P 75 B 22 I 99 A B
TR A Re R AR E R . M, BT PR AR SR B, R R
Ui B M 5 A LR A R RS 2R S Ao I ) 22 [ S A 100 e T 2R 52 A e
Vg (RIS, TERL T 2 MIEMTRIE R (K 6b).
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Fig. 7 Paleocene fault activity rates of major faults and stratal thicknesses in the Jianghan Basin
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LB =R QLR FH RO oK T30 — o, R RARAE (B 8D VA |,
VLI K S (A ZRE) RORJEEEIE 400 my THAUE 1750 km?, & [FIZLH
B SR ZITE SN 105 5 o MK IRE 4% Nd-Hf A7 R415 La/Yb. Sm/Yb HUfl
ATLLEH, R6 = RS IR X AR RO R s S S AR — R R T %,
T G MR DX 1 350 0 o R 2 A /N TR s (I 900 WL, ARG,
MEIRIX R A T AR . BB, 2G5, A0 B EAAR R, (H g R
DX RAR BEEN T /N e X T B0, B & BRIV AR R 2 g LG B B e LA
TR I3 I P M 08 ) R It 33 B T R AL EE B R DLAR | B SR A3 IR
SR AR (B 100, H WM AR AL RN K, FIYH R
AR 1T T il B R K L P s S OB A 8 IR (Wu et al., 2020b). IHE4F,
HO8 [ 7 1) AR 2 X5 RIS ) AR A IE TR T AR G BRI, VLI
U L0 B F 2 4% TR g F R 5 5 3 - 76 M8 3R 5 72 R AR R AR
Hubg ) F AR T OREMIR (A B RS, BT TR A AR
HZ I ECE 6 R (W1 CaMg B 755 (B 105 Wu et al., 20205 XIRihR%E, 2021).
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JE1 25 1 FN Z B R I BRI ] 1 5 AR i (0 5 (R S AR RE L (W et
al., 2020a).

B, @ EARTRETRA: g /PSR, R EZ PR
FlgE (K 4. 6a; Wuetal, 2018; Geetal., 2013; Jietal., 2014; Shen et al.,
2016). FHER|FEXHNRMIFEN, SRR G ERATREE R Blitk, R E%
tth, LR TFABRIE . BRAPRA. B, iz bS8
PUERHEE N USRS B B, G DO TR, 25 0 B DT AR, R0 1 0 A B
g (B 5b. 6bd. MU, FAZILRE 2RI, BN REYR. BT EA
WG EREARK HUARRE . WA T, BTl R R R N AZIR K. SR, S
JZ L RAETEBR RN B CRERERE G, KBl 4; Geetal, 2013; Jiet
al., 2014; Shenetal., 2012, 2016, 2020; Tianetal., 2025). WA fERX I
FWe? AW FEIN AT LU 2 A A iR R AR RE, BRI 8 1 1L Rk A i #, 04
HER GG . K, 1X BRI ZR08A H AN B8 BLHE 5 2218 R B3 AR 45 . BRI AT U H,
M S L R AT AW R R . IR AR
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etal., 2013; Jietal., 2014; Shenetal., 2012, 2016, 2020; Tianetal., 2025).
PRI, B P 2t B AT A0 Tt , BRI 2l SR AE I 20 AL T AN b 1 2
AARKPIRGS . T LUE B, TCIRRBEAAE H Wnfr A2, FEXE Ll 2R v J05d = (R 52 I A
K, HIFERATRERAs: 1D REEABEE, Xl RAEEEE, ®E5E%R
EAILAME: 2) RIS FEMRERERRIFAK, WTies B HiR.
(S5 DR AT o AT UM ) 58 —RI R, DRI 0 D s 2R b B, B 2
NHRLTIR, SIS 5 W S o . )5 01, AT IR A0, HENIRIT
BB B, TR 2 L R AL T PR AN B H T TR SRR T AR U AR A
ARG RN AR AR AR A, B AASHIEFEN O A Gl 2 28 Ja DU v 20 i) 3= 22
DR & IR, T A2 SEE M (35 Tian et al., 2025). S0 WA AR Y,
RJaM, ML R T AWREE . ZRAPIRE.

EdatRM, D BEPHIR, MG RS E XL R, HE
 ARAE TR GRSOE BRI, JF8IE T ZX M &R 2) FREY, ZbA
Wrths 2P, RS0 A AT 2K Tk, AUFRREEE 1A R
WS LS IR R R E R (B 1D, REEERRZ, rdbE IR R
1 ZR A ARG AR ER T DAPU L &R o JRBEIAE T, B0 BEAT LA L SR BR 32 R P AR

SEMRAL, 352 DS AT PRS2, 15 2 3 BUR 210 2R 2000 = R I R
iNERC-L PSR

4.2 “MRIVERE” BLE R SRR

7 “ARILIRAY” BlA RS FE D, Z BRI, 1L RERERAL, ¥
AP AFERIROR R B L, JEZl RIE TV AR, 8 A b
B 4RI o D P Ao R M A A o 2 ) A RIS S5 S5 A RE 3R, UL I 2 R K A7
KE (K 3; Wuetal, 2020a). SR1M, XFMRAFZRITHAE], T BRI L
RIRAE VL, 20 RREY) T RENE R R, DRI o /e F Re i
SEINFE I SRR AR, X R SARAE 2 T WHR TR E R, S5kE TS
PEIEARSS, TRIEANRER ILA A L R 2 by B e . AR MR 1 3252 1L R 3
TRRINIT, EHZ TR E A TRIN  AF L Z0 2 5T AR AR o
FARHAL (] 10). — 2B 7o 3 t R A IR S S0 sh B HEHT R A% 512 1L &
HIBETE, JF DL AR I E0 LLE YD B AN Eh ) ERRE T CAERAE, 1995; TRANEE,
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TSR ERTES, MAEH, LRAPEAH (B 4. st b, FRRERS
A B R R A, T AN SRR IR R LRSI RS BT 5 B Rk, VR b 5 45 K T A
IESX — A (B 1d; Zhang et al., 2009). U5 @t 1l 2R 72 A s 1 5% s A P
ol RS TEAEH i F 25 tth, B RN F73%, X 5 SO
(E 100, Bk, ASHI T A g 1R 2L B A 28008 L -8 RS B VR S B R  45 »
NP AL B AR R, BRI I E R ANS) ) FRA . ATLE H, fE
i “ =7 BERATE IR EE” Lk R PR ILTE “ 2L &
B I RFEEEE” (B 3). X THE T s aEgm, s, “Rlirm
R Z AR F 0 L RS R ANAETE I AR IILE T ) 77 THI W 2

MRkl 2 ETT ST 4.1 #5373 AT T LB, VDL 0T i 2 &R (R 52
EREDAERETT I, I “ @ iEm ™ (B 4, 12, 13). LHEH A A
P Z R T M B B 2RI A, SRR AW Z A iR [IET, ZBE I
b JZ AR R BA AR A AT R, B/ MRRE, RMEE A . BT
W2, REHAMAABER SR, FA%0RZH/ BE (& 13). Hit,
JUE TS R WTRIEE, A A BT AT R R AR . B
R s ARAE R B - 2 R E S H o0, DRI ER I PRk ¥4 21
FIRHE (B 4. 13D BEARBHERGEIIX 4 K, A4 “mliiRE s ik
RENAE B AL R 23X ROATE BT IR T o5 T A M i B J 2 v 2 4 1 A
TAWG S M AR PIRAS, 2518 LA IR 2 MG R B A K, e
5 I RET R AR R ERE, AT RLRIEA T (& 12),
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SIS Rk B ) 2% 1L SRR T AL I FR R LA, AR AR R T “Akil
AR LR RSO R, HEL TR LA A s R # MY
BAG 7LD A 1 AL S 8 ) S R A B, S W] T L TR R
KA BN IR, BB BT 78 i kR AL 747 1308

LR VIR SR 2 3K, A48 1) SRR (e 24, R AR E
IR, SRMAH CHamE. LD REBRES: 2 SR, Wi
RESE, BT BEHRENRERIES (B 2b; RERE, 2019; F0404
8, 20240 PRIRIRIESRA R TS UTRR, B LUST A W 3 B AR P /R LSS
BRE 7 EMEZERRES, XL R R ETTRER (0455, 2024),
LN RAE, MAEPUR T KRBARRE, BKE T @ hRls, finsh
ISR T AN RAE: SR, A9 AUEmub i, BRI 7 RE

K, HRARERIES (FBE&5%, 2024). SaHMEILEL, AN
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FEJERAE TV 2L R ECIETL &, MR IR 2, SRR
MR = RAMEE, AFTREETER. RT3, w A AR BTG
ERCETIRRI A KB (B 2b) . 1X 2 H T IX PN 5 g 5 2 R RIS 22
I3, W ERONTERE, ARTEICAE B WA T RIS, TR TS
BURAEA I, SRICEE RS 2. IeAh, W St 53 IR TR R BE (1) “
FLE A0 M7 i 25 L0 28 RSO S OB S8 SR AN S 25, IV H A 2% 1 —
RGBT, AR, SR A HOR,  HO b R R N 0RO RIS,
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1 A AYERC S 2 PA R IR G P G A IR T3, B2 el 2 A AR .
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