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Fig. 1 Geographical location and geomorphic map of the study area
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Fig. 2 Terraces profile of Suiyang Basin
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Fig. 3 Terraces profile of Wangcao Basin
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FIIIA HO. FHCLBR 2 i A MUTTRIBRFRER , 197 S 58 15 P HoSiFs A 2 1 1~3
KERERES IR A o a2 gk 22 v e 5 i 28 1l e 220 B A S R AR i o B
JEIAF 52 55 7 Daybreak2200 H s BN & R4 52, WAL N2 FiE sk
(SMAR), H4ILKIRAES S LRGN,
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3.1 MriiELER

AR TAESE G IR T T, T2 FIRERL A5 T, T2, T3 22 NB b3k o MR
w8 OSL AR, (ELIE B 23 b T2 [ b 5B (it R0 T3 B HiuAE St I A5 5 4353 R 1.5+0.1 ka FlI
11.2+0.7 ka, FIAPIEWY) I EEZ 5 00E R m, KA TR HAAB T OSL
MAEZER IR 1, R IAER B 50 UL 2 FniEl 3,
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Tab. 1 OSL dating results of terrace sediment in Suiyang Basin and Wangcao Basin
Fef HIR U238 Ra-226  Th-232 K-40  Fokdd FREERER SRR ARy

G (m)  (Bgkg)  (Bgkg) (Bgkg)  (Bgke) (%) (Gy/ka) (Gy) (ka)
SY-TI-1 1.0 100.0£10.1  76.5£1.0 65.0£0.7 601.8+11.3 18 49402  40.2+13 8.240.5
SY-TI-2 22 402466  22.040.5 32.9404 358.7+7.2 15 2.440.1 402+1.0  16.7+0.8
SY-T1-3 27 229459  204+04 31.5:04 348.8+6.8 18 2.240.1 40.841.4  18.8+1.1
SY-T2-1 1.1 363+7.0  23.550.5 50.8+0.6 430.4+8.2 16 3.040.1 31674167 104.1+7.2
SY-T22 3.6 556579  32440.6 56.8+0.6 464.9+9.0 32 3.0£0.2  430.0£8.0  144.4+10.7
WC-TI-1 0.5 44584 403407 68.040.7 863.3+16.7 23 46+02  28.5£0.8 5.550.3
WC-T2-2 3.6 553484 343406 71.740.7 729.3+128 25 42402 1862484 451432

Vs BRI Fh L A R TS T M A 5 2 R T S S L5 s AR VR A U A
R R TURUZ G

2 BH A T1 B Hb A [R] % B2 149 3 1~ OSL A IR K Il 8.2+0.5 ka. 16.7+0.8 ka F118.8+
1.1 ka, SO TR g2 RUTRGTRE . T2 B 2 1> OSLAER 73914 104.1+7.2 ka 1 144.4+
10.7 ka, SZH0MNEEETRE & SY-T2-2 BGAR S, AR (EA v RERANAG o (HAR
P 1A 2 A T AT R AR AR D X I B RO X B, RS SY-T2-2 I8 X8 /R B st
BRI RS2 X [F, HF T2 B R TR R 0™, By s DR ) BB 4T i
(FRFIH VIR ATRE/NTRESE SY-T2-1 MEAERE (104.1+£7.2 ka) ., BEELZIHLN T1 B
Hi T TR A 1 88 A 48 M 5.5+0.3 ka, T2 B iilll i@ 4F 0% 0 45.1+3.2 ka, W [A] 2% B H $5
AN OMEN R ZI DR A e e
3.2 Bt S EMhE B3 AR

TATIE B A B TR DXl 7 B P ) s oA T P e 7 28 0 K A 9 T B i 02229 e ofe
LR R, SR e A N 2, U HR v - 1a] Ik A8 S A A B
SR B G U A B P AR I A ik DX B B TORRARAE A R T, AR
S M s AT B ML & B S 2 UK A O, ARSI R 8 Rl A T Lok L e
WYk . BEOKVKIH o oK AE 2 AN pk e, (HX U2 AR A g4I . AR
D A B M AR 25 5 T HB T AN 18.81.1 ka 7255 8.2+0.5 ka, BE#E TS FAHXT
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FEVS Y S AR R ) 4 R s A AR B AR R AR, SNz
FoHB AN 12 S S T2 B HB ST AR B AR 177.4417.0 ka %) 87.6+6.8 ka [X[i], 5554 AR IR 192
T AR R B vk (MIS 5, 125 ka~75 ka) "UREAR—F, ifj Ho B 1E 50 403 T2 iR
(45.1+3.2 ka) . M ZZPHZE A 24 b 30t R BR A UURUR B, A &5
TH IR A . (RS T2 B b K IIHR 22 57, 2 SR AL TH s R BRI L X, 4
Mz /D Ae B L, Tl B M TR B 3l 0 T 22 h ok A 25 SR T

B ) ORI B R A R . R 28 T S M e D R & X
N A S T AL K AV e ] = VO < < B me T 1= X A L o e N I N T 2 1
H DU R 22 5004 K o X T[RRI K R A2 PHZE M . RE RN 2 2 ™ TRy
HIAEHE 5.5 ka 511 26.7 ka NG5, [HEEIR F 5KV TIFring & &AM GER (9~31 ka) B
FEAR 3, TN IR R AP ER YT OK 2R B9 T1 B AT it L 24 8.3 ka5 35.1 ka P AN4E,
FHIXIR T Bk &R Dol e S5 RIS E g 56 . X F T2 Br i BAR, X fhIX
W E AR 22 SO, S HIE S BH A A Y G, T2 9 AN W) R B R © A
177.4 ka $5423 87.6 ka, 5% 7 B G HLIX T2 Brib FR 82807 R DTS R . K2 &,
257 PH 3 b RN 5 214 23 T2 By s 9 O RN R i T ze R A X3, o R 38 A DTRRAR IR S5

R2 RINEER BT XA 7 By i iU AR B A

Tab. 2 Ages of river terraces of Guizhou Plateau and neighboring areas

KE K W PR 5 SR RIS SRR Y
(m) (ka) (m/ka)
KITKR AL FH A T1 5 BRI 8.2+0.5 (OSL) 0.35
16.7+0.8 (OSL)
18.8+1.1 (OSL)
T2 12 TRIRER 2 104.1+7.2 (OSL)) 0.08
144.4+10.7 (OSL)
LT Z Tl 10 R A 5.5+0.3 (OSL) 1.67
T2 20 ldivEivey 45.1+3.2 (OSL)) 0.16
Hrh Y 4 b Tl 3.6 I 26.7+1.8 (OSL) 0.11
23.6+1.8 (OSL))
T2 16~18  WJE7 87.6+6.8 (OSL) 0.21
114.0£11.9 (OSL))
177.4+17.0 (OSL)
WALk Z S Tl 4~15 TRIRER 2
T2 15~33  WkiREhA 60.95+5.18 (TL) 0.51
T3 25~62  BRIEREh A 104.45+8.88 (TL) 0.24
117.62+9.99 (TL) 0.27
151.05+12.84 (TL) 0.21
201.24+17.11 (TL) 0.32
T4 78~83  RIRER 347+34 (ESR) 0.11~0.34
AT =l s Tl PIkIRER S A E 931 (MC)
T2 PIkIREE 5 I F 56~59 (U-series)
T3 DIBRERER 59 110~200 (ESR))
T4 DIRRER 7 M 300~500 (TL. ESR)
WIKR B Tl 3 TRIRER 7 35.14£3.5 (OSL) 0.08
T2 110~115  BRARER A 57.4+5.7 (OSL)
61.6+6.2 (OSL) 4.04
S e Tl 5~10 TRIRLE & 8.268+0.14 (“C) 0.6~1.2

e AR SRS POIAE 3k, OSLAVE ROk TLAVEIVEEL; ESRACEE F HIEIRY:; "ok
DU U-series {3 U Rk
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IAB S AL AT, SR R R B R 2E R R R R R AT RE R B L
o B e X PE 25 A rE 4R T o 5 g JEUIE B e A A2 V0] 75 i v I A T i i
DR AR 7R, S e ST 3 B b EL AT I Sk ) 1 G ) AR R D | BRI R B R
ST R 1 38 s rp XSk AR AR 3 L 22 BRSO IR, ARG TE SRR R X
WS LB NEERNE, FAWERZE, AL FRHIEE, WEMKROLSHT
SN s SR B ORI A 22 5 o BV g 22 YT A el R S L R A SR L 43 A T SN
JERG AL PRI AR X, MR, T b Ri/E R EY, 2 & & X A2 s
S AgAs Ak N 5 R, T2 R AR 45.1~61.6 ka IX[6], 5 PEA6 5K 5 L Hb X AT T2
Firih (AEIR2 60 ka) FEA—F, TTE2BH R 2 2 2 b b S0 [ B A7 T8 rh B AL, M
FE-2%, I AT ES, R RS K BfaHG, SeHE T2 Bivdt, QB
PAEA T 5 HA X T3 XF I, S 1A U1 v £ s X R i SRR

EHAUII RS2, M LR — A 2 AN AR 25 1A (N B4 T, 24 4
T2), MribsEis 8 ORGSR . R, JFRE B MU TR A IR 5 R S A AR i 7 51
FERH b TSRS A R I A 25 SR AT X o AR EAE R iwi b, AT e % BH 43
L Y30 T2 B b ORURRAE , ZE R L AR A — B L5 AR DU BB eIk R G 2, 2%
FHAMERA)ZZ T T24EH (104.1£7.2 ka) 52 43 AI R 2074585 (114.0£11.9 ka) &
A—g, KHELFHMCETT M, PSS A5 i L AT AR 2 5, HE 22 BH 21 T2 By
TG R AFAE AR ok, BT S VIR R e W T AR 25 8 . BrA, 2 sh A 5
JE R 05 30T DX 387 e A s 2 S AR A2 350 T A A7 S A AV 52
3.3 Bobih XAiR T UIERE

By b e AR T X IR 2 T g VI A3 e a7 o 36 2 AR i B b 2 R A 5]
TR B A RO R s, BEE L B H AR S A DURAR IR A T HE R
T T YIRS U, N AT ORI ke . aRimT, PR
TAE 2 B b TR AT R A AR BRI, AR R (0 22 %) 9 3t 4 1% A e T i A OO AR 0
XA R IR B AR S AR TR BB R 2R . A, AETEAn A B b ) i TR SERE T
JE ) VR R L b B

TG, AN s 22 B b R B 2 b ] 3 B R 1 o FE R R R RS2 5
Bt (€asls) BB H . WFE2, Z2BHZH T1 By Hif8 /R Al i1 Y0308 0.35
m/ka, METHRHESAT, BAAER R ARE T2 A1 mIRAL, BRISEFR T U1 R L
P UL . FERE M T1 B A8 /R (0 N UIHCR K 1.67 m/ka,  H I AR 0o7 ' L 330 TR
(FERZ90.5 m), FEARTCRMGASLER N YR, X T T2 i, SRR G S FH 2 b 1)
TG T8 30 5 A 8 11 45 R B %k 0.08 myka, {H R T T LS AEAE B S 4 3 ik B
%, DIESEPRR ) N U e s i T TR as R . RERC G T2 AF % (45.1+3.2 ka)
TS A, PR AR s B Y R U R (0.16 m/ka) KR FEZPH A . [F]
B, AR B AL T R ER (REEZ 3.6 m), [RIRI SE bR T DR 0 5,

JUEZ N ARAE R, M B M I AF 25 SR A AT U R B e 5 52 B B U0 AP A
5, AHRVR I E R AT 24 R U R TG B I e TR P A . U HUE T Fiith,
WA DX T BT 3 U0 R AR nTAR RS bR R U AR, WA AN 45, £
I B 2 M JE VTG R bV P S TR s Z 1 ELA S s v b, X ] — 3 2 B SR
HE S 2 T 1B M Bl U1 R 2 8 m i A 2, T2 B MU St A7 78 W e AR
A2 MEH B B R T/ DA @8, i H o Maka )2, waRIILEs
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Fig. 4 Geological map of the study area
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Fig. 5 Sketch map of karst landform evolution in the northern Guizhou Plateau
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River terraces in the northern Guizhou Plateau and their
implications for karst landform evolution

JIANG Xi'?, CHEN Wenqi', NING Fan', SUN Yuhui', AO Jin',

LUO Weijun’, KUANG Guangxian*

(1. College of Resources and Environmental Engineering, Guizhou University, Guiyang 550025, China; 2. Key
Laboratory of Karst Geological Resources and Environment of Ministry of Education, Guizhou University,
Guiyang 550025, China; 3. State Key Laboratory of Environmental Geochemistry, Institute of Geochemistry,
Chinese Academy of Sciences, Guiyang 550081, China; 4. Administration for Shuanghe Cave National
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Abstract: Geologists pay much attention to mountainous geomorphic evolution of Guizhou
Plateau, because of its core region of karst area in Southwest China. There are two different
geomorphic blocks in the northern Guizhou Plateau, which is representative for the karst
landforms in Guizhou. River terraces in the karst intermontane basin, as an important step-like
landform system in this area, are of great significance for the study of regional geomorphic
evolution. In this work, we studied sediment characteristics and optical stimulated
luminescence (OSL) dating of the terraces in the Suiyang Basin and the Wangcao Basin in the
northern Guizhou Plateau. And then, the terrace ages and associated evolutionary dynamics of
Guizhou Plateau have been discussed. Combining the terrace development and geological
background, we explored karst landform evolution of northern Guizhou Plateau. It is found that
in the Suiyang Basin, the ages of terrace are ranged between 18.8 ka-8.2 ka for T1 and 144.4 ka-
104.1 ka for T2. In the Wangcao Basin, the ages of terrace are 5.5 ka for T1 and 45.1 ka for T2.
In the Suiyang Basin, the terraces mainly deposited floodplain sandy sediments, while the
terraces in the Wangcao Basin mostly cut the thick dolomite bedrock. The dating results show
that in the formation stage of terrace T1, the average cutting rate of the Furong River in
Wangcao Basin is 1.67 m/ka, significantly greater than that of the Yangchuan River in the
Suiyang Basin, which is 0.35 m/ka. According to dating and regional geological correlation, we
hold that climate change may affect the sedimentary characteristics of the terraces, but tectonic
uplift is the dominant driving force for terrace formation. Different terrace ages are the results
of differential uplifts in the Guizhou Plateau. Based on the terrace characteristics and dating,
we found that tectonic uplift and river undercutting in the Wangcao Basin were more intensive
than those in the Suiyang Basin. Actively driven by differential tectonic uplift and river
erosion, the karst deep-cutting gorges and peak clusters landform is formed in the Furong River
Basin, a part of Dalou Mountain, while the flat intermontane basins and hill clustered landform
has been developed in the middle reaches of Wujiang River Basin.

Keywords: Guizhou Plateau; river terrace; OSL dating; karst; landform evolution



