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Characteristics of weathering of the loess-paleosol sequences in the Late Glacial Period to Middle Holocene in
Linfen Basin and implication for climatic significance
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Abstract: Exploring the climate and environmental changes and the driving mechanisms during the Late Glacial and Holocene in the northern
China is vital to predicting the possible scenarios of future climate change. Based on the loess-paleosol profile of Linfen Basin in the
southeastern margin of the Loess Plateau, we analyzed three AMS"C dates, grain size, magnetic susceptibility, soil organic carbon, and
geochemical elements, and reconstructed the climate change history of Linfen Basin from the Late Glacial Period to the middle and late
Holocene. Results show that the loess and paleosol of the Songcungou section are in the early and middle chemical weathering stages,
respectively. The chemical weathering intensity of aeolian deposits in different areas was obviously different, which is mainly controlled by
regional variation of the East Asian Summer Monsoon (EASM) intensity. Comprehensive analysis of multiple indicators shows that climate
evolution of the Linfen Basin has experienced four stages since the Late Glacial Period. ( I ) In the Late Glacial Period, the East Asian Winter
Monsoon (EAWM) was strong, and the climate was dry and cold. (II') In the early Holocene, EASM was intensified and the climate became
warm and humid. (Ill) In the early Middle Holocene, EASM reached its peak, and the climate was warmest and wettest. (IV) In the late Middle
Holocene, EASM weakened and the climate turned dry and cold again. The climate change in the Linfen Basin was mainly controlled by the
changes of solar radiation intensity and ice volume in the Northern Hemisphere.

Key words: loess; Late Glacial Period; Holocene; East Asian monsoon; climate change
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Table 2 Average content of major chemical elements of the Songcungou section and other acolian deposits
+ J5E T S Si0,/% ALO/% Fe,04/% MgO/% Ca0/% Na,0/% K,0/% TiOy/% CIA
5 61.16 11.93 430 1.94 7.71 1.39 234 0.41 62.66
TN+ (n=257)
BRERE 0.05 0.03 0.06 0.08 0.29 0.08 0.04 0.02
N FHIE 65.20 14.23 5.25 2.10 2.41 1.28 2.88 0.48 65.91
AT 3 (m=98)
TR R 0.02 0.04 0.05 0.04 0.62 0.03 0.04 0.02
VEIE LR -1 (n=5) TFEME 63.75 15.05 5.28 2.89 0.90 1.16 3.00 0.76 70.01
B L (n=18) FHIE 58.77 11.37 2.70 2.86 7.91 1.77 2.16 0.70 58.21
TE LT (n=20) TFEME 68.07 13.32 5.30 1.61 1.00 0.92 235 0.81 71.04
NP (n=13) TFEME 67.10 13.99 439 222 0.96 1.73 2.99 0.72 64.80
NI 13 (n=12) “FIE 64.85 14.93 5.16 221 0.82 1.39 3.18 0.76 68.18
HIRLL P (n=21) TFEME 66.46 13.44 6.16 0.52 0.11 0.14 1.34 1.06 88.32
ERfi72PY (UCC) FHIE 66.00 15.20 5.00 220 420 3.90 3.40 0.50 47.92
Fti IR DTA Y (PASS) EIE 62.80 18.90 7.22 2.20 1.30 1.20 3.70 0.16 70.36
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Fig.8 Comparison of environmental indices between the Songcungou section and other paleoclimate records

A: Chemical alteration coefficient (CIA) of the Songcungou section, B: humidity record inferred from §”°C of inorganic carbonate in Jingyuan loess®”; C:

magnetic susceptibility variation of the Baicaoyuan loess-paleosol”"

, D: annual precipitation record inferred from pollen-spore spectra from Bayan Chagan

Lake"", E: moisture record inferred from total organic carbon (TOC) content of Bayan Nuur Lake®, F: humidity record inferred from pollen content of Picea

spp. and Pinus spp. in Zhuyeze Lake *", G: 8O records of stalagmites in the Lianhua Cave®?.
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