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Surface textural analysis of quartz grains from varved sediments of Lake Kusai in the Hoh
Xil area, Tibetan Plateau
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Abstract: Lake sediments containing aeolian deposits in the arid areas are one of the important archives for sedimentary studies.
Surface textural analysis of quartz grains by scanning electron microscopy can provide an insight into the sedimentary history of clas-
tic sediments, depositional environment and successive sedimentary cycles. Lake Kusai is located in almost uninhabited Hoh Xil re-
gion of the Northern Tibetan Plateau, and is one of the frequently dust storm-occurred areas occurring in Qinghai Province. In order
to confirm the coarse grained layers formed by aeolian processes in varved sediments of Lake Kusai, 35 types of surface features of
quartz grains are analyzed in different sediments, such as coarse grained layers in varved sediments of Lake Kusai, aeolian dune
sediments, fluvial sediments, aeolian dust samples in the ice of Lake Kusai, lacustrine deposits in the lakeside. The results show
that quartz grains in aeolian sediments have surface microtextures of rounded outline, low or medium relief, acuate steps, straight
steps, crescent percussion marks, upturned plates, bulbous edges and dish-shaped depression, etc. The quartz grains in fluvial
sediments have microtextures of angular or subangular outline, medium or high relief, V-shaped percussion cracks, small or medi-
um conchoidal fractures, and solution pits, etc. The microtextures of quartz grains in the coarse-grained layers of varved sediments
in Lake Kusai are rounded outline, low relief, acuate steps, straight steps, crescent percussion marks, upturned plates, bulbous

edges, and dish-shaped depression, etc, which are similar to these of the aeolian sediments, but quite different from these of fluvi-
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al sediments. Thus, it is indicated that the coarse grained layers in varved sediments of Lake Kusai are formed by aeolian processes.

Keywords: Lake Kusai; surface microtextures; quartz grains; scanning electron microscopy; aeolian sediments
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Fig.1 The sampling sites and location of Lake Kusai in the Hohxil region of the Tibetan Plateau
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Tab.1 35 kinds of surface microtextures of quartz grains in this research
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Fig.2 The statistical figure of surface features of quartz grains in aeolian sediments ( The numbers of
microtextures correspond to those listed in Tab.1, the same below) ; A. Dune samples near the highway from
Golmud to Manya (DGM) ; B. Dune samples near the road from Huatugou town to Altun Mountains ( DHA) ;

C. Aeolian dust samples deposited in the ice of Lake Kusai ( ALK)
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Fig.4 The statistical figure of surface features of quartz grains in fluvial sediments: A. Fluvial sediments in
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Fig.5 The typical surface microtextures of quartz grains in fluvial sediments: A. Angular outline,
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Fig.7 The typical surface microtextures of quartz grains in the coarse-grained layers of varved sediments in
Lake Kusai: A. Rounded outline, low relief, and bulbous edges; B. Upturned plates; C. Crescentic percussion
marks (arrow) ; D. Dish shaped depression (arrow) ; E. Straight steps (arrow) ; F. Arcuate steps (arrow) ;
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