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Abstract: Karst caves are valuable locations for studying prehistoric human activities during the Quaternary Period. Analyzing the depositional
characteristics and provenance of clastic deposits in karst caves is crucial for understanding the evolutionary history of the depositional
environment and shedding light on past human behaviors. Xiaodong Cave in Cangyuan, Southwest Yunnan was studied to unveil the source of
clastic sediments. The grain size and mineralogical features of various clay minerals within and around the cave were analyzed. Results show
that the cave sediments came mainly from the sediments in higher places outside the cave through sheet flow as shown in grain size
characteristics. In addition, a small amount of insoluble material from limestone and materials formed after further weathering and pedogenesis
were also accumulated. Overall, there might be four periods of further weathering and pedogenesis. Moreover, there were limestone breccias and
rock debris fallen off from cave walls, from which four events of accumulation of limestone breccia or debris were recognized. The latest
accumulation was obviously affected by human activities, to which sufficient attention should be paid in research works.
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Fig.1 Overview of the study area

a: Geographical location of study area; b: regional geological map in the scale of 1:200 000 (Data source: Geoscientific Data & Discovery Publishing System,

http://dce.ngac.org.cn/)*; ¢: Sectional view of Xiaodong Cave (left), viewing from the inside out (upper right), viewing from the outside in (lower right).
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Fig.2 Temperature and precipitation in the Cangyuan region

Data source: China Meteorological Data Service Centre, http://data.cma.cn/.
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Fig.3 Profile picture of Core ZK2 at Xiaodong Cave
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Table 1 Sampling information of surface sediments near around Xiaodong Cave
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Fig.5 The grain size composition, grain size parameters, contents of clay minerals, and characteristic parameters in Core

ZK?2 at Xiaodong Cave
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Fig.7 Typical X-Ray diffraction spectrum of clay minerals in all samples
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Table 2 Relative content and characteristic parameters of clay
minerals in the limestone of Core ZK2 at Xiaodong Cave and the
surface sediments around Xiaodong Cave
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HY22 0 67 0 33 0.18 0.30
HY458 0 100 0 0 0.33 0.32
HY1065 0 91 0 9 0.35 0.25
HY 1470 0 95 0 5 0.39 0.24
S1 2 48 50 0 0.19 0.44
S2 7 35 21 37 0.29 0.39
S3 5 10 41 44 0.60 0.30
S4 47 23 0 30 0.37 0.33
S5 56 16 0 28 - 0.46
S6 65 14 0 21 - 0.42
S7 62 21 0 17 0.21 0.27
S8 14 0 31 55 \ \
S9 0 0 52 48 \
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Table 3 Results of dissolution test of limestone samples in the
Core ZK2 at Xiaodong Cave
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HY22 3239 0.31 0.96
HY96 24.40 0.14 0.57
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HY633 32.28 0.01 0.03

HY1065 30.43 0.23 0.76

HY 1470 32.50 0.79 243
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Fig.8 Principal component analysis of sediments in the Core ZK2 at Xiaodong Cave

a: Biplot of principal component analysis (loading plot and score plot),b: factorial scores of most significant principal components.
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Fig.9 Comparison in X-ray diffraction spectra of clay minerals in sediments heated at different temperatures
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Fig.10 Provenance discrimination of clay minerals

a:Ternary plot of montmorillonite, illite, kaolinite + chlorite, b: diagram of illite chemical index versus illite crystallinity index (Samples S5 and S6 were

difficult in accurate fitting due to significant interference from the background of their X-ray diffraction spectra, and Samples S8 and S9 lack illite content;

therefore, the four samples are excluded in this plot).
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