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Table 1  Quaternary glaciations in the eastern China
compared with that in Alps
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Table 2 Dating of Quaternary glaciations in China and representative areas
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Table 3 Quaternary glaciations in China
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Abstract

Studies in Quaternary glaciations in China were started in the early 1900s and experienced three research
stages; (1) initial observation stage, (2) controversy stage focusing on “Quaternary glaciers in Eastern China” ,and
(3)innovation stage focusing on modern glaciers and Quaternary glaciations in Western China. The studies and
debates significantly improved the understanding of the sequences and chronology of Quaternary glaciations and their
formation, development and evolution mechanisms. In particular, most studies rejected the long-time argument of
“Quaternary glaciers in Eastern China” and the hypothesis that a “unified ice-sheet on the Tibetan Plateau” had
ever existed. Based on relative dating and geomorphic/geological evidence, the onset of Quaternary glaciations in
China started from the Shishapangma Glaciation in the late stage of Early Pleistocene. However,no absolute ages are
available for this glaciation. Currently , the Wangkun Glaciation (0.7 ~0.5Ma) in the Middle Pleistocene dated by
ESR and paleo-magnetism is widely accepted as the earliest glaciation in China. After the Wangkun Glaciation,
several major glacial advances were identified, including the Zhonglianggan Glaciation, the Guxiang Glaciation
( Penultimate Glaciation) ,the Dali Glaciation ( Last Glacial) and Glacial advances in Holocene. In total, six major
glaciations were identified in China.

The onset of Quaternary glaciations in China is significantly younger than and does not synchronize with that of
polar and high-latitude regions. In particular,the local Last Glacial Maximum ( LGM ) in most mountainous regions in
China happened during MIS 3b, significantly older than the Last Glacial Maximum of MIS 2 in polar and high-
latitude regions. The onset and development of Quaternary glaciations in China are highly dependent on the
elevations of various mountainous regions, reflecting the influences of both tectonic uplift and climate change,
whereas the glaciations in polar and high-latitude regions are mainly controlled by climate. Tectonic uplift such as
the Kunlun-Huanghe and the Gonghe Movements played a major role in the onset of glaciations in China. In
particular, the Kunlun-Huanghe Movement uplifted the Tibetan Plateau to >3000m a. s. 1., and initialized the
glaciations in almost the entire plateau. The Gonghe Movement further uplifted the plateau and caused the MIS 3b

glacial advances and the onset of glaciations in the east and southeast margin of the plateau.

Key words Quaternary glaciations, onset of glaciation, MIS 3 tectonic uplift, China



