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Abstract: The Meso-Cenozoic sedimentary basins in South China can respond to tectonic, magmatic and cli-
matic events, the evolution process of which can provide support for regional geomorphological genesis re-
search and prospecting and exploration of sedimentary minerals. In this paper, based on comprehensive analy-
sis of stratigraphic comparison, sedimentary facies, basin-controlling fault and geological events of the Chal-
ing-Yongxing Basin (CYB) in southeastern Hunan Province, the sedimentary paleogeographical evolution

was revealed. According to rock assemblage, stratigraphic sequence and paleontology of the CYB, it was di-
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vided into five stratigraphic units from bottom to top: Lanlong Formation (Ki/), Shenhuangshan Formation
(Kish), Luojingtan Formation (K./), Honghuatao Formation (K,h), and Zaoshi Formation (K;Ez). Four sedi-
mentary facies were identified: deluvial facies, diluvial facies, delta plain facies and lacustrine facies, among
which two subfacies were subdivided: shore lake and shallow lake. On the basis of paleocurrent direction,
provenance analysis and basin-controlling fault, the sedimentary paleogeographical evolution of CYB was di-
vided into three stages: during Early Cretaceous, controlled by normal fault and strike-slip fault, the southern
margin of the basin started to collapse and receive sedimentary and turned to deluvial and shore lake with rap-
id accumulation, and the sedimentary sources were from hills and low mountain area in the southern Qifeng-
du-Xujiadong and low mountain area in eastern Liyutang. At early Late Cretaceous, the sedimentary center
migrated northwest-ward to result in west basin subsidence with high area in the east and low area in the west
controlled by thrust faults on both side of the basin margin, forming the largest lacustrine expansion, and the
sources were mainly from the low mountainous area on the eastside of the basin. At late Late Cretaceous-Pa-
leogene, the subsidence center shifted to the western margin of the basin and was contracted to form two iso-
lated basins, which were controlled by thrust faults and disappeared eventually. The source area was from
hills and low mountain area in western and northern sides. The sedimentary paleogeographical evolution of
the CYB responds to the distant effect of the Pacific plate and Indian plate subduction, and undergoes three
shifts of stretching, extrusion and strike-slip. It is a coupling relationship between the sedimentary, magmatic
and volcanic events in the region and monsoon origin and above tectonic movement in South China.

Key words: stratigraphic comparison; paleocurrent direction; provenance analysis; sedimentary paleogeogra-

phy; the Chaling-Yongxing Basin; Southeastern Hunan Province
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Fig. 1 Tectonic background, research location and section distribution of the Chaling-Yongxing Basin
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Fig. 2 Lithological column and stratigraphic comparison of the Chaling-Yongxing Basin
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94° 7 42° 94° / 35° 60° /.23° 48°/.18° 5°/.30° 353°/31°
29°/.18° 7°/.16° 28°/.22° 10° £.20° 35002 16° 330°£19°
120° £ 40° 124° /. 34° 67°£17° 51°/£11°

330°£10° 281°4.9° 255°/.8° 2320/ 15° 353°£.55° 349° £ 49°

250°/.18° 238°/.25° 262° £.32° 253° £.37° 30°£.25° 30°£17°

357°£.34° 349° /. 28° 264° /.12° 243°/.18° 4° / 48° 0°/.41°

B 8°£.23° 358°£.16° 184° £.62° 186° /. 69° 37°/.12° 520/.4°
Ak B HBEEEP NG LR 3540 £ 340 346° £.28° 265° £.24° 253°£.29° 308° £.22° 288°£.22°
E 113°43'26" 335°£22° 315°/.18° 344° 7 23° 327°/.18° 312°/.16° 284° /. 16°
N 26°56'13" 285° /. 46° 278° £.48° 6°£.23° 355°/.16° 308°/.24° 290° /. 24°
K.l 358°/.14° 328°/.8° 7°£.18° 3520411° 320°£31° 307°£.29°
S, 299° / 8° 356° £ 44° 351°£.38° 294° 7 38° 284° /.39° 266° £.20° 251°£.25°
310°£.55° 304° £.54° 340° £ 8° 275°4.7° 272°/.15° 252°£.20°
262°/.15° 245°£21° 10° £ 46° 7°£.39° 281°£.16° 259° £.20°

277°£10° 248° /£ 15° 313°£.35° 301°£.34°
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PG/ T SRR REREMR EETR RERMR EeTR REEMIR
C Ak EL ok HRRE 58 HLAS
E 113°41'06"
N 26°55'01" 334° £.26° 305° £.34°
Kl
Sy 334°£.18°
33°/.34° 17° £15° 324° £.22° 280°£.27° 352°/.26° 306°£.21°
8oL 11° 257°/.13° 330°£.15° 269° £.22° 351°£.16° 277°£.17°
26°£.20° 307°27° 311°,.28° 280° £ 35° 346°/.18° 282°/.19°
D 6°£.10° 254° /.14° 3°/.20° 296° /.14° 246° /.26° 238° /. 45°
A BRI 84°/.115° 80° £ 99° 308° £.30° 280° /.38° 343° /£.20° 286°£.21°
E 113°38'27" 28°/.26° 348°/.9° 41°221° 343°,2° 344° /.12° 263°/.18°
N 26°44'38" 38°/.20° 312°43° 335°£.28° 296° £.28° 336°£.25° 292° £.26°
K.l 1°49° 251°£15° 358°£.30° 319°£.22° 336°£.26° 294° £.26°
S, 316° 2 20° 328°£.10° 255° £.20° 320°/.24° 281°/.30° 304°/.18° 264° /.29°
30°£20° 309° £ 6° 10°£.17° 285°/.12° 357°/.28° 314°/21°
26°£.16° 274° £.7° 320°£.19° 273°£.26° 315°£.24° 278°£31°
33°,28° 6°£10° 339° £ 40° 314°£.36° 335°£.20° 282°/.23°
E 70° £.30° 101° £.35° 50° £.24° 96° £.25° 64° £.36° 91°£.38°
S LR R 76° £ 15° 125° £.26° 136° £.20° 148° £.39° 116° £.50° 124° £.65°
b 11303527 155°£.18° 158° £.38° 80° £ 45° 97°£51° 160° £.75° 160° £.95°
202°/.33° 189° £ 50° 90° £.20° 124° £.32° 79° £.30° 107° £.38°
N 26243517 150°2.18° 156° £.38° 78° £ 15° 126° £.26° 146° £.15° 154° £.35°
Gh 128° £.20° 144° £ 38° 86° £ 15° 129° £.28° 112° £.68° 116°£.82°
802517 £.20° 154° /2.14° 158° £.34° 148° £.26° 153° /£ 46°
88° /. 16° 332°£12° 73°£.38° 38°/.25° 101° £30° 62°/.9°
46° £.25° 355°£.27° 80°/£.25° 13°2.14° 110° £.20° 318°£.4°
F 120° £.22° 253°/.3° 65°/.13° 328°/.18° 130°£.18° 260° /.8°
A58 BT AR A SR AR 76° £.10° 317°£17° 90°£.16° 331°412° 92° /. 18° 339°£.10°
E 113°30'28" 60° £ 15° 335°£.20° 120°£.16° 285°/.8° 28°£.20° 338°£.30°
N 26°47'02" 80° £ 19° 348° /. 14° 90° £ 28° 34°/.12° 5°/.20° 328°/.36°
Kyl 102° £.20° 340° £.6° 73°£.15° 334°/£.16° 25°/.24° 343° £.33°
S, 250/ 24° 55°£.28° 5°/.26° 71°£.10° 318°,18° 54° /. 14° 331°421°
15° 2. 45° 355°/.53° 350°£.26° 326° £ 44° 85° /. 40° 57°/.22°
78°/.25° 12°£.15° 28°/.12° 323°/.26° 75°£.20° 352°/.15°

(3)E: X — I BT e 45 5 T AR 5 K 3l L A
A B B R R B T AHEWT I — s S A DU
TR T AU A AL DX P S B i
AR AL XA b DX (P 6 11T ) o 5 EL AT T RS
BRSO R L mE EEORIE T S oAb R Y
ARFR AP KA a2k IR T 5L
ARMER) A1 15 ANV AR, HAA TR 5 A Bh I 425

FB A B il I e T SR IR T L Y g
AR A FEORIE T H PG FE R AR
2.3 MR IR E IR

(DK, : ZHAL T A R iR B B, 2500
TR XA, 90 T 0 — i e 5 D g b X, TR
O T A BB AT R —SC R p—afy , LA A
DUBUCR 3 UIRVE ] = 2232386 )2 (F L F.) L IEWTZ
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Table 2 Provenance analysis data and component of conglomerate gravels
A RAEH A, ik A B 4 TR
DA BEE 33% AT TR E 27% WS E 29% kAT 11% (4]
K% B S 61Hf) A
QWA 35% KA 35% A BE A 30% (46 | HFre)
K O Serb Fyiba i £, RO A Flkca e (o 1 a) T R
‘ B BB AR FL AL PR QLI FEFE IKEEN T RN S MRS (He T d) 20(‘)‘5 e
GUIKA Y REFF R, A (6 1 Hb)
A W45 D I Hb
MR —BRg BRI WM B B (96 T he) e
DRb 7 24% KA I 25% ATHHDE 24% MU 7% ALK 7 5% K
6% LT 5% S 4% ([El 6 1l Hhd)
QKA 15% FPH 18% WA 16% AT TR A 20% AT HE
WA 18% JKAH 7% A 6% (6 1 He)
QM 22% Jb 18% A VLD 16% KA b 17% /A bkA
B 8% M 8% B 1% (K6 11 f)
KMERIE T S DRV 15% A HE 15% KA AR A 15% KA A 14% 41 ARSI
A 14% MUE 6% HETAE 5% kA1 75 8% 5 b 75 8% (14 6 11
Fg)
O FRDE 24% HHD 5 27% BP 55 23% K AT AT/ 9% ikt
B 9% AERINEE 8% (<6 11 H1 h)
ORK AW A 39% A WD 5 35% AT 9% AL E 9% b &
8% (<611 i)
OLIKA TR T, RN RE A AT A Y s s (4 6 1+
b) T 4 o A
I ‘%iw‘ \ N I 1Y SUE VU NN L Ly ST =g =
WRBUELEIR o e e o YOS B2 RS TR0 K/t 2005
kA (& 61 H a)
OV AR A A B A S AR A &, D RN E
PN R R K e b (6 11 ) TG 48 HiL T A
BACRREM =T oy phey B S0 IR (4 6 T e k) 2005
GUWH R T HeH Rz S BRETCA kA S (F 6 TH 1D
K. N AR TR (70% ) KA S (18%) JE AT (3% ), BB . T4
LAY g ov) (16 1o o) ’ e R A
- RLZRHINL,
IR [\ L, RUUEE] 3 e b iy % 2
G2 T ;;ﬁg/jm%),E%E\Hrkﬁye(%%),kﬁE(l%MﬁE(z%)(I?l 1975
OIS FRb A B R E (& 6 1T H o) .
R - Kbt . P4,
RAH - Ko QUIRERRE b Wy = (16 11 p) X%, 2018
ARBEBRPEBUNCH A8E35% KA 15% 055 20% e 30% (46 1+ q)
R E K MAEEIEINE L KA 35% A7 25% b 20% K ILFEE 5 10% A A 10% (4] 6
[z el M)
25 Bk AT IR LT 18% K77 22% AL A 7% b7 50% J%E A1 3% (< 6 11 Fh s)
. . WL 33% TS 40% KA 10% P 20% A8 2% (2] 6 11
S ELE R o b g;tte) % A0 40% KA 10% B 20% AE K 2% (7] 6
A LS SR 19 45% J05 45% A 10% (<16 11 w) A
KB BB OO A15E80% K 20% (16 1T H v)
ZRbg B AT b 65% A1 TE20% KA 15% (< 6 1T Hw)
ARk BLEIRAT A 50% K AT 30% P 15% K7 5% (4 6 11 H x)
KRB R TR £1350% 05 20% JK A 30%(1<] 6 11 y)
o o O 80% b 20% , B A ve g (K16 11 H z)
Zebs LR A Sl i
AL PARBERAN oo S000 b 50% (A BE (1416 11 a)
e . . OIS ATerbA R £, OO A ma e Jem (ol a) 015 2 i m e 2 b
2L HLoAg s
g RBRREWHUGSI o b R 2 B 6 b) 2005

KA 80% iV 20% & A g (<6l c) AL
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Fig. 6 Cretaceous-Paleogene paleogeography of the CYB
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VR 2 ) T 14 DRIT B — 70 2, AR Hl 5 T a b (]
2) PR AL FR AN A R P B B« B — B B AR K 2L
Hirg 2 N UL, AR AL 0 A BEYERE (1) HEWT
L DTRYE B 2 — RSN EW 2456, F2 AT
TAERE—7 (&7 B T ), b5 i ie— 20 T
R, DURRIE Bl R BB M B i — g £ % 0, 7
A P 5 R B YRR ICER 7 , 2 PO 2 B R
P —HR A S, ARG — A AR L X A
) B 15 5 1 X SR HEDTRR P I 565 — B BT g 1 —i
G BT, TR XU —H5 & — AU A (]
6 1), FHCEIZE R ), JRiik B WA I Al
W A6 R, T LAHERTAS B B i i 93
BN AR B B R A E ST

(2)Ks: FE. W Mt 2 AS N R A T —
WAL R iz 2l B T F 82 W2 F
o 425 1) 114 DRI 564 40 1, o 5% 7 25 b () T AR A0 228 L
7%, T8 B 2% — 153 Bl 4 1 o 60 1 0 — 40 £ 9% 2 1y
S JEIX, Ftth O R Z ki K A EAR
LD T AR L DX 4 SR A1 1L 25 DX R A 225 L P )
U5 X, FE A 2 2 TR R R ICRR S, S 2 &
LR A 20 G o I 1 0] , 2 b P ) T ek
BB IR, B AT B i S s et L R B
B AR AR T E L (Wang Y et al., 2020),
PRI T A 22 b PG ¥ & 7 AR — T e 7e i vh &
BWNAMAAYAA , AR AR (Kl o 1) .

(3)K:*-E: W 2 AR — it i 42 8 st 2
FMIEWTZ F, PS5, 5= FoAE R BR T 4
A TTRRTE R (Pl 6 1), Moy Ay 34 o 7, EL S T I
Fea e R IE o 2 S TTO AR FRLZE AP , T P9I
S —— AR ZE I RS2 B A, RPN
MR AT REX A WA R, 2 th L e 1 AR
L IX ZE PG R 5B BB X R 4 A Ik L X 5
M EEHEDTRR IR , BTl oty it T gt =
Sl A EE RUTR e R AR R A

3118

KM T AR R KR I F i AL 2, 12

@R RAE T — R R AR RAS
Wt & R, T b SO ST 25 A 3T Ak i AF
FE SR A 1 33X B = R b TR T b =2 ] A
HGRR
3.1 #EE G 2 AR E L R

H L Lk, b AR 12 31 7 ) kA=
THORZEAL,Li T H et al.(2014) X5 KRk 24
ZIERIAT T ZRGETTIE, Xu X B et al.(2021) Xf
AR FE I AL R o ) 1 SR T T RETE
USSRl = N = RS I N R
— i I = AN B R B TS .

(D) F P 2 O PERR e )18 )5 1R (Zhou X
M et al., 2006) B{# FUT(Li X H et al., 2007) (& 7
A) BB TS 1 B AR A A A 1) 45 F i 24
Fo F, (5] 7B) FREEIG BR , A2 R & 4= NW-SE i ig | i
HAKIEHIE T NW-SE 7K -die /s 350 g F 3 1 A
KN ST A A T A R L S FE T
WAL IEKTZ Fs JFy Fo Foo S E W W72 Fa i [ 2 il
T FEAS K 7 1 VY B A XU — i DR S 4 (4]
TB T ) ; B AR IE W2 Fs GETEINZ Fa 0 K12 F,
(L[ T, 76 A 7Y R A XU —K 2% UL
PRI (7 BRI, S8R (Shu L S et al.,
2009, 32 i K b e O A AR A IR LU X R K
) E g A XU R L X258 X AR AR R B 1
SRS ot RSP PEARCERART oA R 1 A e A AR b
Sl AE A T AR e R I A i =2 [ ) il 8 (Li 0 HL et
al., 2012) (|5 7A ), #pg & 4 NW-SE 47 , 457K 4
T B T R b 1] AK S-S5 R 32 7 g AR PG 1) 7K O B
INFE T E TR A S R R | 20 bV R AT R —i
Dty AR T A — A KU

(2) B 11 St S v RS Al LA s 1) A2
P2 1 8 A NNW F5 725 5 NWW , T B 1R =X A
M CE 7A)  HEEE & HE NWW-SEE [ {1 8 | 257K 25 b
TE B T NW-SE [l K-/ )N 35 vy 3 FN 3 B A K 8
Fifh R R R TR F R, b
DU IR RIS | 1Bl & AR OB RR (5] 7B
HRTIT ), 2 TR A U5 = S pl 0 4 TR 114 7 2%
— AR P — AR X A5 e —R il X &
G S Ly T 1 — AT L DX A b X PR R T
NEE [ 38 #6122 (Ye Q et al., 2018) By A7 7E W 3iE A
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S| 1 11 2 TG B DR PEAR R NW ] 5 £ R
FAEr (5 7A) 4 rd & A= NWW-SEE [1] R4 , 257K
ZE I B T NW-SE [0] 7K - $5: K 3 W /7 Fl NE-SW
] AKF-fe /N T E A RS R R, BT A AR
W T K T PR, PR R R b — 25 P RS A
MR—FE 7, R EMAR—EmEa (el ), 4
HTTCRR IR 2 o h A AR 0 ) = Bl L A 1 — i
R LI X R AL

(3) B 1 2 T B 0 -y 3 2 B A e g JE A o
FHERG KBt (Coward, et al., 1987) (8] 7A) , ERBE#R
He 53ty RS P Al e 3 5] 52 M 42 g L IX (Ren J Y et
al., 2002) , fd H & 4E NS [ £ & (Li J H et al.,
2014) , ZEAK A AR R A R AR R AR (A e 4L
Hi P& B ENTZ Fo, 572 AR R 25 A
FIUCRTE R (5 7B o V), DR BBl ok — 4 16 %
FMR—FL B AR P A 7 () i, ROA AR &
FIR-—25 18 7 (14 6 11 ), 355 2 b L) Ay 3
FIARG L IX. 22 b PG 00 7 2% B P g IX. 7K Y%— M AR I
11 DX S5 DX AL TR AUy 3 20 g B R Al e 5
YA B ISR (Yin A, 2010) (J€] 7A) fo 3 Rl g
134875 & £ NE-SW [l 85 I, #E 45 3 X 3808 i T
NE-SW [ 7K F-d5e/IN 3207 77 AR B e K 3 0y g ()
JRM AR ZR (AT 2020) B Z XA KB
T OGS 2 i DT RS ) AN R o AR 1 2 TP i 25
T COKFE (pCO,) (4] 7E ) HEWTIFIA DT AR AL
1) 5 i BT B AE TRy S R 25 50, i
B2 B, SRR AR ) ML = T AR ML X, B
JEE AR XTSIV DA it Al 48 {3 45 5 78 ey S 2 A= 5 2L )
Hhse 3G RIS, B B AR 3k A S
JC VG 5 AR A B - A )R, S BUR T RER YL ) 4R
WA KEVE (Wang Y, 2020) o 24 KSEPEHEE NW
T AF o ST KR A e Fsf, AR R 22 T T B T — A i Pl
3, 24 B KB A Rl 2 AR IS iR A A
R A 2 30 ol 33 P 1) AR sl 1) AR g 1) i 2l , S 800
KAV 0 250 F O 7 IX A A 3 i SR 34 e B A 1)
ARl 1 mE AR SIOR ™ H (A A0l A= 2000) o
3.2 BANEBAE M4 AR R B0

R X o A AR B BRSSPV B et
AR T (R vh T IR T — S 22 8 BARZ i (Zhou
X M, 2006), 2170 Ma 2 J54Erd i 3£ 252 1t i

e AR ) i A Ay T Aty R A s ) (%
AR AT 2014) 5 A BRI BRI, 00 el R el
b T AR RS EIR , 5 A B b i 4
J55 5 fi 2 e T S ek TR R B B (A
SE,2021) JB LT — AN 15 0T AL A 139920 km’ (1)
NE [ 29I o 45 2R b — [ U AP AR B L SW
] (B T, P L AR s th N B AR
VA ER (Liu Let al., 2014) A2 ANG S0 F 2410
FEVLZA W2 DUARS AR AR 250 A 2= it R4k
SEGORI AT LURHAE RS B2l A R AL = A B B
(LiJHetal,2014), FERIE & AR F (Cao X Z
etal., 2021),

5 —BrBL(145~137 Ma) : 2045 FRILH
TS U —7 (Chen J Y et al., 2013; Gan C S et
al., 2017) , BT RS- P AR 4K A B AN b S T
DL IR, 76 W 2440 T B 5IN f JR8 #4  34 5% (Ling
M X et al., 2009; FKLAF5,2012) , 425G H X [R] A &
T BF 2 A A 2 AR AR AR FH (Zhou X
M et al., 2006; Shu L S et al., 2009) , ¥E K VL H T ii#
X R A FE NN S ERINK S KA
F’ﬁ%(Yang W and Zhang H F , 2012; Xie J C et al.,
2012) , 5T IR g v b 76 (8 350 0445 il (Xie T C et
al., 2012) 5 [FIABE A A B /MR 2 F 85010
FERTUS VLAY —A , 8 Zils K lEE K
R AR SCA AR R A 2009) , A HLSERE
RN S AT A R A B AE B9 7= 4 (Guo F et al.,
2012),

55 B BE(136~118 Ma): =%k A B4 i &
(Qin'Y et al., 2022) FVEGHEE A 111 0 b Bl A L
B FHURE) [EE (Gorezyk, et al., 2007) 7 B8l 5%
FU I IR R R ) T R AR v R L T
it 7K (Peacock and Wang K, 1999 ) S35k Fifi 24 47 P&l
I D Jes R Ay VLA T AR R e 1L A e AR
A H AR AWE D), 53040 TR YL TR iE b X (Gan C S
et al., 2017) AL IL—ZA X4 W R LLZR (Yang S Y et
al., 2011, 2012), IMER INE A N AT K AL X
AHNF(WuFYetal, 2012; Yang W and Zhang H
F,2012), H e R IEAE ka4, ok
T8 F Hb 2 45 4K (Wong J et al., 2011; Yang W and
Zhang H F, 2012) o KIA HIRECE % f X
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T FNEE A R, R SR BT A S, 2o
A-rhoa Tty A HL SR 2 il 55 M A TR A 0 )
(] ZEFn 52 ik, 2010; Guo F et al., 2012) ,117 ~
108 Ma £ & 4= NW-SE [i] 8% 132 31, A ik
1FBA(LiJHetal., 2012, 2014),

55 =BrB(107 ~ 86 Ma): T8k A RIFN T RIAE
5 LA TR 1L (Gan C S et al., 2017; Wu C H
et al., 2022) , {6 A S AR K N AR 2 TN
KA, FE A TE K AR —ra MBS R — K
TH W24 2 18] (9 30U R85 9 (Wong J et al., 2011; Liu
Q etal., 2012), AT REACUE T 1 HLACH 53V fal AN /D i
Hh S AT A M AR B 2 AR (Liu Q et al., 2012 ; 51/
5.2014) JE BTt R b A SEE ] 5 4
(LiBetal, 2015) 3X— B Kl s o
AN B AR, W TRV DX RS G
BRSSO X A R AR VIAHIE (Guo F et
al., 2012) o A RUFINT BUAE (<) 5 25 5 WU K LA T 91
(A B HH B, UE B WG S A S A R A
(Zhou X M et al., 2006; Li J H et al., 2014 ),

WA HE LA b e 2 A L B o, N,
TR VR RE S MR X Z A R IE AT 198 ~
81 MaZ[u], J& k% 20- (14, E2A A RIS
B 22 A TP BE LA ORI R 55, 1998) 5 Yk
BRI Y13k 55— BN LA, &8 K-Ar ik
1454 112 Ma, 2 L1 241 I R A AR LIRS 5 Fl
WELEEY AR A K-Ar B[R Z4E B/ T 91 ~
81 Ma =Z [1] , Ay W 11 S ; 7 pig E VLAl 1 0% 7 b
LA 4 K-Ar 4RI 43 79124 70.1 Ma, 71.8 Ma
(IR 4 b R A 5, 2005 ), A7 Re e i A5 T 4
W28 7 R CAY A AR IR 4 BN 71.0£0.9 Ma,
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