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Late Quaternary glacial sequence and landform evolution in
the Xiate River valley, Tianshan Mountains, China

LIU Ruilian'?, ZHAO Jingdong', YIN Xiufeng'

(1. State Key Laboratory of Cryospheric Science , Northwest Institute of Eco-Environment and Resources, Chinese Academy of

Sciences, Lanzhou 730000, China; 2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Xiate River valley originates on the northeastern slope of Tumur-Hantengri Peak, the largest center of
modern glaciation in the Tianshan Mountains, Central Asia. Four sets of glacial deposits are well preserved in
this drainage. Dating these landforms allows for reconstruction of the spatial and temporal variations of glaciers
in this valley. Five glaciofluvial samples (sand lenses sandwiched within the third moraine complex) were dated
using optically stimulated luminescence with a single aliquot regenerative-dose protocol. The ages [ (13. 3x0. 8) ~
(20. 1x1. 3) ka] show general agreement with the geological setting and field investigations. Based on the ages,
geomorphic and stratigraphic investigation as well as the Quaternary glacial sequence in the adjoining valleys and
available literatures of the whole Tianshan Mountains and western China (west of 105° E), we conclude that the
first and second sets of moraines were formed during the Little Ice Age (the large glacial advances that occurred
during cold periods since the 16th century) and Neoglaciation (glacial advances during the last 3~4 ka) , respec-
tively. The OSL ages demonstrate that the third moraine complex was deposited during the late period of the
Last Glaciation, corresponding to marine oxygen isotope stage (MIS) 2. The deposits at the mouth of the Xiate
River, the well-developed glacial trough indicate that a large compound valley glacier developed in this drain-
age, predate the Last Glacial Cycle. It is reasonable to infer that the fourth set of glacial complex was formed
during MIS 6 glaciation. Since then, a pattern of restricted glaciations occurred after Penultimate Glacial Cycle
in this valley and in the whole Tianshan Mountains.

Key words: OSL dating; late Quaternary; Tumur Peak area; Tianshan Mountains
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