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Discussion on the paleoclimatic implications of total fossil snail counts in
loess-paleosol sequences
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Abstract: Here we attempt to discuss the possible climatic information of TFC by studying the fossil snail
records since last interglacial in three sections (Weinan, Luochan, Jiuzhoutai) on the northwest—southeast
transect of CLP. Our results indicate that both the conditions for preservation (temperature, precipitation and
related degree of pedogenesis) and survival (whether the climate and environmental conditions are suitable for
the survival of snails) are controlling factors of TFC in the loess-paleosol sequence. Our study implies that on
the southern CLP, preservation condition is dominant factor, while on the northern CLP, conditions for survival
regulate the value of TFC, and both factors will influence TFC in the middle part of CLP. According to the
characteristics of TFC in Luochuan section, we argue that the glacial climate is remarkable different prior to and
after ~400 ka and it is more suitable for the survival of snails before 400 ka, and the climatic and environmental
condition deteriorated sharply thereafter. This study will provide important information for future fossil snail
researches concerning the paleoclimatic and paleoenvironmental changes on the CLP.
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Fig.1 Comparison of marine isotope stages (MIS) and stratigraphy, total fossil counts (TFC), magnetic susceptibility (MS) in

Jiuzhoutai, Luochuan, Weinan sections

MIS1 and MISS correspond to the Holocene and the last interglacial paleosols, respectively. The degree of pedogenesis are strong and MS value

are high during these intervals. MIS2 and MIS4 correspond to two loess layers with low MS value undergone weak pedogenesis processes. MIS3

correspond to weak paleosol, and the MS value and the degree of pedogenesis is relatively higher compared with loess layers.
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Fig.2 Comparison of total fossil snail counts (TFC), magnetic
susceptibility, grain size larger than 32 m, dust flux and benthic
foraminifer's oxygen isotope
a. benthic foraminifera oxygen isotope (Lisiecki and Raymo, 2005).
b. TFC and c. magnetic susceptibility in Luochuan section (Rousseau
et al, 2008). d. grain size larger than 32 m, and e. dust flux in Xifeng
section (Guo et al, 2009). MIS stands for marine isotope stage. Gray
bars show the TFC peaks. Green bar indicates that TFC decrease
sharply during LGM. Black arrows show the decreases of mean global
temperature and TFC.
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