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Fig. 1 Schematic map showing the location and topography of the study area
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Tab.1 OSL ages and related parameters of fluvial terraces of the Jinsha River from Qiaojia to Menggu

Fedfdm's #(m)  K(%)  Th(ppm) U(ppm) /K& (%) FlEF(Gy/ka) F8GTE(Gy) HFfhi(ka) REERBNL

QGB3 806 1.6+0.05  8.6+0.3 2.2+0.1 10+5 2.840.1 200.5+15.6 71£7  FHHEKMT3
QGB4 850 1.5£0.05  7.7£0.2  2.2+0.1 10+5 2.740.1 235.0+4.8 88+5  FHixHIT4
QGBS 773 1.8£0.05 12.0+0.3 2.5+0.1 10+5 3.3+£0.2 161.3+6.4 49+3  FHGIIT2

3.2 ESRHEFmMEEMNILFiE
MRERRE A BTG Y IR SRR AN 230 em 5 R Z TR, & RES T, SR
JEIECRAERE S, RIS B A B YRS I TR B, T S = Ab P
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Y EIEE TR AN R TR AR B E B A UL Th AT K BB o8, &K a2
WIAE 22 R 2F R AL S 2= S 0, ARG ARMEFES A UL Th, KADKE & &, 11355
FES AR . FIHARX T = TD/dIFEAR RN EEFE 5L ESRARAR, Horb TR AR,
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®2 SINIR—FEGRIMR MR EHEXTRE ESR ERFEXSH

Tab. 2 ESR ages and related parameters of fluvial terraces of the Jinsha River from Qiaojia to Menggu

FEMSS WHR(m) Ung/g) Thiug/g) KO(%) F7KiE(%) FEHR(Gyka) WA Gy)  Flka)  REERS(E

HLK-1 647 1.17 477 0.86 0.34 1.65 94.1+8.6 5745 HMOTI
HLK-2 775 2.00 8.56 2.10 3.30 3.18 17314260 544+82 PO T2
HLK-3 810 1.63 6.74 1.52 5.88 237 1934+113.8  816+48 Hi O T3
HLK-4 900 2.00 8.56 2.10 3.30 3.18 2957+294.8 930492 HiP T4
HLK-5 958 222 103 243 431 3.61 3896£679.9  1079+188  #ifI1 TS
HLK-6 1015 2.17 11.4 2.02 477 3.29 3914+£507.0  1190+154  #iMT6
QGB-1 685 1.59 7.44 1.14 0.50 2.20 58.2+11.1 26+5 H KT
QGB-2 688 1.75 7.01 1.52 1.38 2.54 523+1.7 206 HixITI
4

TR LI Z—5 0 BO AR N, R DT S HEZE MDA ot AU S A L
SEEEIIAT , T BT R A IRAAR S, Rl e S B ek =, ARl AN S
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FRITHL) 32 o0 A o S SCASORS F2 2825 56 i i AT A A QB SR R 7 101 AR5 B SRR 30 Py
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b, BrHIEETE, BRAERIEE N 435 m, BRAJERIEA 1S m, ERERL, BT AL
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Fig. 2 Cross section of the Jinsha River valley near the Hulukou
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Fig. 3 Cross section of the Jinsha River valley near the Qinggangba
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Fig. 4 Comparison of aggradation and incision phases in the Jinsha River valley near the Hulukou with global
marine oxygen isotope climate record (Lisiecki and Raymo, 2005) and ISM index (An et al., 2011)
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Fig. 5 The model of the Jinsha River valley evolution from Qiaojia to Menggu
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Terraces development and their implications for valley
evolution of the Jinsha River from Qiaojia to Menggu

LIU Fenliang', GAO Hongshan®, LI Zongmeng’, PAN Baotian’, SU Huai*

(1. Department of Geographic Information System Science, Hunan City University, Yiyang 413000, Hunan, China;
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Abstract: The valley evolution of the Jinsha River is a research hotspot in the geomorphology,
but there is a big dispute on the formation time and the evolution process of the river valley.
Fluvial terraces and the correlative sediments contain abundant information about the fluvial
valley evolution. Through field investigation combined with Optically Stimulated
Luminescence (OSL) and Electron Spin Resonance (ESR) dating, we confirmed that 8 fluvial
strath terraces were formed, and then preserved, along the course of the Jinsha River near
Hulukou. The formation ages of T6-T1 are 1190+154 ka, 1079+118 ka, 942492 ka, 816448 ka,
544+82 ka, and 4145 ka, respectively, corresponding well with the transition period of MIS.
Near the Qinggangba, 5 terraces (T5- T1) composed of the dammed lake sediments are
preserved on the hillslope, with ages of 629 ka, 88 ka, 71 ka, 49 ka and 20 ka, respectively,
indicating that the Jinsha River valley from Qiaojia to Menggu has been repeatedly dammed by
the landslide deposits since the mid- Pleistocene epoch. The valley evolution defers to the
model of "cut-landslide-dammed-aggradation-cut". We calculated the incision rate based on the
formation age and the height of the strath terraces near Hulukou, and found that the incision
rate can be separated into two parts: before 0.82 Ma, the incision rate is 0.56 mm/a; from 0.82
Ma to now, it descended to 0.19 mm/a. We think this transition is induced by the frequent
landslide events, which can bring a large amount of sediments to the river valley, and then
impound a lake and accumulate sediments upstream, inhibiting the river incision. Synthesized
studies of the fluvial terraces indicate that the formation of the modern valley of the Jinsha
River may have begun in the late Early Pleistocene.

Keywords: fluvial terrace; fluvial valley evolution; Jinsha River; Qiaojia-Menggu



