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Fig. 1

Satellite imagery of sampling points and the location of Guozha Co (Lake) borehole (Google Earth image )"

[ Location of research area (a); Sampling point and a short borehole in Guozha Co (Lake)"" (b);

Sampling point of moraines and ice fans (c); Sampling point of rivers and beaches (d) ]
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Fig.2 Overview of the research area [ Glacier end meltmoraine (a); Glacier end melt moraine (b) ; Glacial outwash fan

and its nearby bedrocks of sandstones and slates (c) ; Channel and overbank of Dongerhe(River)and the exposed

bedrock of slates (d); Beach sandwave (e); Wind-sand ripple on the slope beside the beach (f) ]
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Fig.3 Comparision of grain-size frequency curves of <2 mm fractions of tills and glaciofluvial deposits from the Guliya ice cap
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Fig. 4 Guliya ice cap moraine and ice water sediment sample size frequency curve
[ Moraines (a); Ice fans (b); Rivers (¢); Beaches and lakes (d) ]
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Fig. 5 Normal distribution fitting of average grain-size curves of different sediment samples from the Guliya glacial region
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Fig. 7 Indication to loess provenance in eastern Tibetan Plateau and grain-size composition and model decomposition of sediment

from different regions [ The transport mechanisms and modes of dust storm particles with wind intensity'**’ and its indication to

loess provenance in eastern Tibetan Plateau (a) ; Sediment of the Keriya River floodplain (b) ; Loess of the West Kunlun

Mountains in Tarim (c); Ganzi loess from the eastern Tibetan Plateau (d); Jinchuan loess from the eastern
Tibetan Plateau (e); Cold loess from Ran Wu Lake in Nyingchi, southeast Tibet (f) ]
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Grain-size characteristics of tills and glaciofluvial deposits in
the Guliya ice cap, Tibetan Plateau and its implication

ZHANG Yanguang'®, FANG Xiaomin', MAO Ziqgiang', SHEN Maohua',

ZHANG Tao’, ZAN Jinbo', YANG Shengli’
(1. Institute of Tibetan Plateau Research, Chinese Academy of Sciences , Beijing 100101, China; 2. School of Earth Sciences,
Lanzhou University, Lanzhou 730000, China; 3. College of Earth and Environmental Sciences ,
Lanzhou University, Lanzhou 730000, China)

Abstract: The evolution of cryosphere in the Tibetan Plateau (TP), which is closely related to the changes of
water cycle, surface erosion, weathering and desertification, has exerted a profound influence on the Asian mon-
soon system and global climate. The grain size distribution of glacial deposits can provide important information
on the formation and development of cryosphere in the TP. Up to date, however, the grain size composition and
formation mechanism of moraines in the TP and their relationship with periglacial loess and fluviolacustrine sedi-
ments remain unclear. For this reason, a detailed grain-size analysis of the tills and glaciofluvial deposits in the
Guliya ice cap, the largest ice cap on the TP, was carried out. It was found that the samples from the terminal
moraine to the glacial outwash fan and a set of glaciofluvial deposits in the downstream rivers all show a charac-
teristic bimodal size distribution, i. e. a 1~3 ® medium-fine sand peak (500~125 wm) and a 6~8 ® (16~4 pm)
fine silt peak. The former may be produced by glacial crushing, frost weathering and breaking; the latter is
mainly due to glacial abrasion. The lithology and grain size of the bedrocks in the source area exert also
unignored influence. The contents of fine silt component of sediments from the moraine, outwash fan to the riv-
er beach generally show a decreasing trend. From the moraine, through glacial outwash fan, river to the lake
beach at the entrance of the lake, the characteristic fine silt component of glacial abrasion shows a general de-
creasing trend. The lake dynamic sorting produces obvious enrichment of coarse and fine silts in the open lake,
but they are almost completely blown away by the wind in the lake beach sediments, which directly become the
dust source of the downstream loess and become the characteristic component of loess, The composition and
source of silt, whether it is from the glacier-related tail lake deposits or from the near- or far-source loess depos-
its in the TP and its surrounding areas, can provide important information for revealing the formation and evolu-
tion of the plateau cryosphere.

Key words: Tibetan Plateau; Guliya ice cap; glacial deposition; grain-size; loess and fluvial lacustrine depos-

its; cryosphere
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