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Fig. 1 The location of the study area and representative sections of terraces
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Fig. 2 The terrace sequences in the Jinjiangjie reach of the Jinsha River
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Tab.1 The ESR ages of terraces in the Jinjiangjie reach of the Jinsha River

Briys  AERE R U(ng/g) Th(ng/g) K(%) FE(mMGy)  HE(Gy)  FRR(Ma)
Tl WS 1.64+0.20 4.76+0.40 1.41+0.23 2.739 497.1 0.181£0.015
T2 AT 3.02+0.30 9.50+0.70 1.35+0.13 4.993 1500.0 0.300£0.030
T3 WARKIRE:  1.62+0.16 4.87+0.50 1.30+0.08 3.160 1400.0 0.443+0.040
T4 A 3774035  11.97+1.10  1.57+0.15 3.886 1845.56 0.475+0.045
T5 A 1.50+0.15 4555040  1.35+0.13 2.905 1493.30 0.514+0.050
T6 Ay 1.70+0.20 5454050  1.24+0.15 4.192 2717.9 0.648+0.064
T7 Aty 1.68+0.15 5.5040.50  1.10+0.20 3.208 2268.6 0.707£0.070
T8 Vap Xy 1.64%0.15 4.76£0.40  1.63+0.15 4772 5106.67 1.070+0.100

ENE AR 0.70+0.05 2.11£0.20 1.13+0.10 1.99 25.8 0.0120.001
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Fig. 5 Ancient drainage reconstruction scenarios created by filling the valley to different altitudes (a, b, ¢ and d represent

valleys filled to altitudes of 1600 m, 1800 m, 2000 m and 2200 m, respectively, to reconstruct ancient drainage)
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The age of river terraces in the Jinjiangjie reach of the Jinsha
River and its implications for valley and drainage evolution

DONG Ming', SU Huai', SHI Zhengtao', MING Qingzhong’, HE Huili’
(1. College of Tourism and Geography Sciences, Yunnan Normal University, Kunming 650500, China;
2. Research Institute of Tourism and Culture Industry, Yunnan University of Finance and Economics, Kunming
650221, China; 3. Kunming Institute of Botany, CAS, Kunming 650201, China)

Abstract: The Jinsha River has attracted considerable attention for nearly a century due to its
unusual drainage basin morphology. Most models describing its evolution suggest that the
modern Jinsha River, draining the Tibetan Plateau margin, was once a tributary to a single,
southward river system called "Paleo-Red River", which drained into the South China Sea and
then its flow direction changed to east to join the Yangtze River due to river capture. The Red
River submarine fan, considered to have been primarily fed by the Paleo-Red River system,
suddenly disappeared at 5.5 Ma provides an important chronological constraint on this
reorganization of drainage lines and reversal event. However, no geomorphic evidence has
been found to agree with this hypothesized timeframe. Here, we present electron spin
resonance (ESR) ages from eight terraces preserved in the Jinjiangjie reach of the Jinsha River
together with their GPS altimetry data. Their ages from old to young are 1.07 Ma, 0.70 Ma,
0.65 Ma, 0.51 Ma, 0.47 Ma, 0.44 Ma, 0.30 Ma and 0.18 Ma, with a calculated average river
incision rate of 147 mm/ka since 1.0 Ma. The paleo-topography, reconstructed by filling the
deeply incised river gorges with digital elevation model (DEM) data, shows that the upper
reach of the Paleo-Red River was captured by the Yangtze River and changed its flow direction
eastward at the time of disruption of the 2000 m asl paleo-topographic surface in the Jinsha
River drainage basin. The age of the paleo- topographic surface formation would be
approximately 5.5 Ma using the average river incision rate extrapolation, suggesting that the
present Jinsha River system was born after 5.5 Ma. This data support the chronological
constraint from the Red River submarine fan, and hypothesized evolution of the Jinsha River.
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