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Table 1 OSL and ESR dating results of Huangshan profile in Harbin
RS T /m K/% Th/x10° U/x10° TR 1% I F/(Gy/Ka) G /Gy OSLAF#%/Ka
OSL-1 3.17 2.3+0.05 12.8+0.3 2.6+0.52 10 4.1x0.2 30.5+0.7 7.4+0.5
0S1.2 4.18 2.45+0.05 12.7+0.2 3.1£0.55 11 4.2+0.2 146.6+6.3 35.0+2.8
0SL-3 5.23 2.47+0.05 12.3+0.2 2.7+0.53 11 4.120.2 169.1+18.6 41.6+5.4
0SL-4 5.87 2.41£0.05 12.7+0.2 3.1x0.53 10 4.2+0.2 197.8+12.0 47.4+4.2
e S T /m K/% Th/x107 U/x10° K% I HZ/(Gy/Ka) SRR /Gy ESR4F%/Ka
ESR-1 28.6 3.22 12,5 2.13 18.5 351 1 698+139 48440
ESR-2 30.2 3.16 12.4 2.08 237 3.19 1570+201 49225
ESR-3 30.8 3.02 12.1 2.17 36.4 2.52 1248+78 495+31
MS/10°m’kg " 4-16 pm/% >63 um/%
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Fig.2  Variation of grain size components with depth in Harbin loess
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Fig.7 Comparison of end members of Harbin loess with previous research
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Climatic Aridification in Songnen Plain Since the Middle Pleistocene
from Harbin Loess Records

ZHAO Qian',XIE YuanYun'?,HAO DongMei', CHI YunPing"?, KANG ChunGuo’, WU Peng',
LIU Shuo'

1. School of Geographical Sciences, Harbin Normal University, Harbin 150025, China

2. Heilongjiang Key Laboratory of Geographical Environment Monitoring and Spatial Information Service in Cold Region, Harbin Normal
University, Harbin 150025, China

3. Department of Geography, Harbin University, Harbin 150086, China

Abstract: The Harbin loess is located in the easternmost part of the Eurasian loess belt. It is an ideal material for re-
constructing the history of aridification of the Songnen Plain and determining the eastward advance of inland Asia.
However, research on aridification of the climate in the Songnen Plain is quite weak. The relationships between aridi-
fication, tectonism, climate and drainage evolution in the area are currently poorly understood. In this study, these
sedimentary characteristics, grain-size, magnetic susceptibility, total organic carbon and Sr-Nd isotopes are present-
ed, combined with grain size end-member and wavelet analysis, to examine the history and driving mechanism of cli-
mate aridification in the Songnen Plain. It was found that due to the high-latitude cold climate, deposition of the Har-
bin loess-paleosol sequence was significantly different from that in other regions. The gleization sedimentary environ-
ment is the main controlling factor for the low magnetic susceptibility of the paleosol layer; the appearance of the Har-
bin loess indicates the climate aridification of the Songnen Plain. The Songnen sandy land began to develop at about
460 ka; loess >63 pwm and the EM3 end member component together clearly indicate the occurrence of two aridifica-
tion and sandy expansion events at 380 ka and 300 ka. The Sr and Nd isotopes and TOC indicators reveal that the
aridification phenomenon continued until 180 ka, after which the climate of the Songnen Plain gradually became
warmer and wetter. Global climate cooling (enlargement of ice areas) , regional tectonism (uplift of the Songliao wa-
tershed) , and drainage change (altered Songliao water system) were collectively responsible for aridification in the
Songnen Plain. This study is of great significance to the sustainable developmentof the ecology and social economy of
the Songnen Plain.

Key words: Harbin loess; Songnen Plain; climate drought; grain size; end-member analysis; wavelet analysis



