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Abstract; One stalagmite (TK22-1) derived from the Tiankeng Cave in Youyang Autonomous County, Chongqing is used
as the research object in this article. We established high-resolution and age-accurate grayscale sequence of the last 100
years with accurate “*Th dating, *°Pb dating, and layer counting. We reconstructed the history of climate and
environmental change of the last 100 years in Chongging to make the significance of climate and environment that the

stalagmite grayscale indicated more explicit by comparing with observed meteorological data. The results show that grayscale
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of stalagmite (TK22-1) is positively associated with the local mean annual temperature, while it is negatively associated
with the local mean annual humidity and annual rainfall days. This indicates that climate conditions such as temperature and
humidity are the main factors driving the grayscale to change. Karst trough valley area in the southeast of Chongqing is in the
ecological environment fragile zone because the thin layer soil has weak storage capacity for precipitation. Water is one of the
main causing leading soil humidity to change in this area. With high precipitation and high surface humidity, the retention
time of rainwater in soil decreases and infiltration rate speeds up, eventually weakens the water-rock interaction and
decreases the concentration of organic matter and impurities dissolved in the soilwater. Thus the purer calcite mineral
crystallizes in the surface of stalagmite, and the grayscale decreases, and vice versa. With high temperature and high
evaporation , the surface humidity and soil humidity decrease, which prolongs the retention time of water in soil and epikarst
zone. The content of organic matter and CO, releasing from soil increases. Meanwhile, the concentration of organic matter
and impurities in the cave drip water increases, resulting in the loose structure of calcite and more impurities in stalagmite,
and the grayscale increases and vice versa. There is a good correspondence between drought events occurred during the past
100 years in karst trough valley area of the southeast of Chongqing and the stalagmite (TK22-1) grayscale sequence. The
grayscale peaked when drought events happened. With the local precipitation decreasing, summer droughts occurred, and
the grayscale increased, which indicated that soil humidity and water-rock interaction were the main factors affecting the

stalagmite grayscale change.
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Fig.1 The geographical location and cave condition of Tiankeng Cave
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Fig.2 Polished longitudinal section and grayscale sequence of stalagmite TK22-1
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Table 1 **Th dating results of the stalagmite TK22-1
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Sample number Depth/cm N SR
20Th / 22Th 37U Th Age (a AD)
TK22-1-1 0.6 1602.7+4.0 6707+135 8+0 79.7+2.6 1935+81
TK22-1-2 1.1 1496.2+3.2 1931+39 19+2 82.5+2.2 1904+31
TK22-1-3 1.7 1691.3+£3.9 2051+42 252 83.1x+2.2 1861+29
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Fig.3 Comparison of the stalagmite TK22-1 grayscale sequence with the observed data in Youyang during 1951—2015
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Table 2 Correlation of the stalagmite TK22-1 grayscale with the observed data in Youyang area
AR B ENE P

B a2 FHRRER . . AN
. .. Correlation coefficient )
Data name Correlation coefficient o Number of variables
significance
AER% 7K 4 Annual precipitation -0.167 0.184 65
ARSI TE B Mean annual temperature 0.318" 0.010 65
[ TR K%L Raining days -0.230 0.079 59
ARSI Mean annual humidity -0.311" 0.017 59
EKE Evaporation 0.203 0.241 35
# F AR RS P<0.05
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Fig.4 Correlation of grayscale with trace element concentration
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Fig.5 Microscopic mineral structure of stalagmite TK22-1
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Table 3 Correlation of annual average humidity and other observed data in Youyang area

MRRZBREN P

Bk HRRH R Correlation coefficient HEN

Data name Correlation coefficient o Number of variables
significance

AE %7K Annual precipitation 0.385"* 0.002 60

ARSI Mean annual temperature -0.577"" 0.000 60

¥ TR R H Raining days 0.698 ** 0.000 60

7% JZ 8 Evaporation 0.203 0.241 35

# x FORAHICHERI S P<0.01
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6 A% TK22-1 REFF|5HAIZ R
Fig.6 Comparison of the stalagmite TK22-1 grayscale sequence with other paleoclimatic records
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