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Location of the study area, sampling sites, and border of the Otindag sandy land during the Last Glacial Maximum
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Fig.2  Stratigraphic sequence and sedimentary photos of the Lanqi South (LQS) and Baleng Mountain (BLS) profiles

in Otindag sandy land
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Table 1 Division and stratigraphic description of the LQS and BLS profiles
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Fig.3  Preheat plateau plot dose recovery, and recycling ratio of quartz samples were tested
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Fig.4  Optical simulated luminescence (OSL) bleaching curves and fitting growth curves of quartz samples were tested
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Table 2 OSL dating results of LQS and BLS profiles in the Otindag sandy land
oy e e B e
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Optically Stimulated Luminescence Chronology and Climate Change
in the Otindag Sandy Land Since the Last Glacial Maximum
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Abstract: [Objective ] The Otindag sandy land, located at the boundary of the East Asian monsoon region in east-
central Inner Mongolia, is an ideal area for studying climate change since the Last Glacial Maximum owing to its
unique geographical environment and extensive development of aeolian sand stratigraphy. Previous studies on the
chronology of the Otindag sandy land have focused on the Holocene, and relatively few studies have been conducted
since the Last Glacial Maximum owing to the lack of a systematic stratigraphic chronology framework , and the scien-
tific issue of whether the Holocene Climate Optimum in the sandy land began in the Early or Middle Holocene. This
remains controversial, based on different dating methods and research objects.[ Methods] In this study, two aeolian
sand sedimentary sequences on the southern edge of the Otindag sandy land, Langi South (LQS) and Baleng Moun-
tain (BLS), were studied, and the stratigraphic chronological framework was determined by the single-aliquot regen-
erative-dose (SAR) method with the optical stimulated luminescence (OSL) dating method. Combined with the sedi-
mentary characteristics, grain size and quartz grain surface morphological features were integrated for analysis.
[Results | The results show that: from 18 to 11.5 ka, solar radiation and East Asian summer monsoon gradually in-
creased, aeolian sand and sandy loess interstratification were developed, with a cold and dry climate, strong sand-
storm activity, and millennial-scale climate fluctuations. The aeolian sand and sand loess, which developed at 15.9
and 12.2 ka, correspond well to two significant cooling and dehumidification events during the temperature warming
of the last deglaciation period. Between 11.5 ka and 8.2 ka, the temperature fluctuated and increased, with a relative-
ly dry and cold climate and primarily developed aeolian sands with sandy paleosols. The sandy paleosoil developed at
8.2 ka and 8.94 ka indicated the early Holocene, and the sandy climate gradually changed from cold and dry to warm
and wet. The lacustrine and aeolian sand developed at approximately 10 ka are contemporaneous heterogeneous sedi-
ments, both indicating a cold and dry climate, and their formation was influenced by three depositional dynamics :
wind, river and lake. From 8.2 to 2.7 ka, solar radiation reached its maximum, the East Asian summer monsoon
strengthened, and the climate was the warmest and wetter. The sandy palaeosols were developed in both profiles.
Since 2.7 ka, the solar radiation has weakened, the East Asian winter monsoon has strengthened, the climate has be-
come mild and dry, and weak sandy paleosols have developed. The sandy paleosols developed at approximately 1 ka
are consistent with the medieval warm period. The formation of lacustrine sediments in LQS profile was mainly influ-
enced by local geomorphology, which is similar to the coexistence of dunes and lakes in modern sandy land.[ Conclu-
sions] In general, the Holocene Climate Optimum in Otindag sandy land was in the middle of Holocene. The rapid
climate change since the Last Glacial Maximum in the Otindag sandy land has global and universal characteristics ,
which are a regional response to global climate change and closely related to the East Asian monsoon, driven by solar
radiation and global ice volume.

Key words: Otindag sandy land; optical simulated luminescence (OSL) dating; Last Glacial Maximum; climate

change



