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Fig.1 Image of the top 35cm section of stalagmite HS4 from Heshang cave, Qingjiang valley, Hubei Province

(a) and the identification of the stalagmite bands (b) (Bands located on every centimeter are marked only)
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Table 1

Growth rate and diameter of the stalagmite

(Data from the depth between 7 and 31 centimeters in stalagmite HS4)

BIgEZ VALY A KR A T8 /mm H#&/mm
AEAR

/em /mm *a”! 1 2 3 4 5 6 7

7 1872 0. 400 142 164 176 188 198 2 01 141

8 1857 0. 667 137 165 179 190 198 201 207 138
9 1838 0.526 143 168 180 190 196 2 00 205 144
10 1817 0.476 139 167 178 187 193 198 202 141
11 1798 0.526 134 151 170 177 183 188 193 133
12 1774 0.417 131 159 168 177 183 189 192 134
13 1747 0. 370 114 141 158 170 178 184 188 114
14 1722 0. 400 97 135 149 163 172 178 186 100
15 1685 0.270 96 124 142 153 161 167 177 95
16 1655 0.333 97 117 134 144 154 164 176 93
17 1632 0.435 89 117 128 143 156 168 181 82
18 1614 0.556 81 108 130 146 158 172 185 75
19 1593 0.476 81 109 133 148 163 178 192 73
20 1577 0.625 87 119 138 153 169 185 193 82
21 1560 0.588 95 125 143 160 176 190 2 00 88
22 1540 0. 500 96 133 141 161 176 189 201 93
23 1523 0.588 95 124 146 165 177 185 194 92
24 1489 0.294 94 125 148 164 175 184 197 92
25 1460 0.345 99 131 151 163 174 186 198 97
26 1436 0.42 98 133 151 164 177 190 2 04 101
27 1413 0.43 107 134 150 164 179 194 206 101
28 1378 0.29 110 130 146 164 181 195 205 101
29 1345 0.30 108 129 150 168 185 195 105
30 1320 0.40 110 133 156 175 188 105
31 1288 0.31 106 135 147 166 101
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Fig. 3 Growth rate and diameter of the stalagmite
(Data from the depth between 7 and 31 centimeters in stalagmite HS4)
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Fig. 4 Comparison of the diameter of stalagmite HS4 to the temperature and flood frequency in the middle reaches

of the Yangtze River(Both temperature and flood frequency are reconstructed from the historical documents™*)
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Measurement of a stalagmite diameter and its application for paleoclimate

GAOQO Binsheng, HU Chaoyong
(School of Earth Science » China University of Geosciences s Wuhan » Hubei 430074 ,China)

Abstract Stalagmite is a good information carrier for Quaternary terrestrial climate reconstruction, which is
very important for understanding the evolution of the past climate and environment. Chinese stalagmites are
characterized by relatively continuous growth, accurate dating and abundant information, which provide a
rare perspective for the Asian monsoon and its long-term evolution. Based on stalagmites, a series of alterna-
tive indicators have been developed, such as 8" O, 8" C, trace elements and their isotopes, organic com-
pounds and associated isotope composition, growth rate and etc, which have been widely used in the recon-
struction of palaeoclimate environment. However, as a basic feature of stalagmite morphology, the growth
diameter of stalagmite has rarely been studied, and its implications for climate change need to be investiga-
ted. In this study, we first proposed a method to determine the growth diameter of stalagmites. Then, we
used this method to measure the growth diameter of stalagmites at the top 35 cm section of HS4 Stalagmite
in Heshang cave, Qingjiang, Hubei Province. The results were compared with the temperature and flood
frequency records in the study area to explore the response of the stalagmite diameter growth to climate
change. The results show that the growth of the stalagmite diameters can be well characterized by the expo-
nential regression method based on the identification of the lamina and the measurement of the broad band of
the lamina at different depths, which can be used to determine the diameter of some stalagmites with obvious
lamina. The actual growth diameter of HS4 stalagmite is smaller than the theoretical calculation value,
which may be related to the cave structure. The high drop of the cave increases the momentum of karst drip-
ping water, and the splash of water drip results in the loss of effective water volume, thus the effective vol-
ume of dripping water decreases greatly and the actual diameter of HS4 stalagmite is smaller. Compared with
temperature, the influence of precipitation on stalagmite diameter is more significant. Therefore, stalagmite
diameter is an alternative proxy of effective precipitation, which is expected to be applied in the study of sta-
lagmite palaeoclimate.
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