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High-resolution Variations of Oxygen and Hydrogen Isotopes of Precipitation

and Feedback from Cave Water: An Example of Jiguan Cave, Henan

SUN Zhe'*? | YANG Yan'??", ZHANG Ping'”, LIU Xiao'*’, LIANG Sha'?*®, ZHANG Na'*”, NIE Xu-
dong'?*?, LIANG Sheng-li*, LI Jian-cang’, LING Xin-you’, ZHANG Zhi-qin’

(1. Key Laboratory of Eco-Environments in Three Gorges Reservoir Region, Ministry of Education, School of Geographical Sciences,
Southwest University, Chongqing 400715, China; 2. Field Scientific Observation & Research Base of Karst Eco-environments at
Nanchuan in Chongqing, Ministry of Land and Resources, Chongqing 408435, China; 3. Laboratory of Geochemistry and Isotope,
Southwest University, Chongqing 400715, China; 4. Luanchuan Meteorological Bureau, Luanchuan 471500, China;
5. Administrative Office of Jiguan Cave Scenic Spot, Luanchuan 471500, China)

Abstract: The stable isotopes of atmospheric precipitation that affect the isotopes of speleothem and cave water are controlled by a
variety of factors, such as temperature, rainfall amount, altitude, vapor source and others. Knowledge in the factors causing rainfall
stable isotopes change is one of the keys to understanding the cave water stable isotopes change of monsoon-sensitive area in the north-
south China intersection. The samples collected from 4 ground water sites in Jiguan Cave and the instantaneous heavy rain during Aug.

4"-6", 2015 were analyzed, and combined with the precipitation oxygen and hydrogen isotopes data for samples from almost 6 years
(2009-2015) collected in Jiguan Cave of Luanchuan County in Henan Province, leading to the following findings: (D The precipitation
was divided into 2 stages with different vapor sources (high-altitude water vapor from the South China Sea and inland areas from near
the ground to evaporate moisture) that could be recorded in the 3'0 of single rainfall by HYSPLIT model. (2 The evaporation of stage
2 masked the temperature effect to some extent, which also decreased the slope and intercept of LMWL and d-excess of precipitation.
(3 The 8"0 values feature of cave drip water in Jiguan Cave during this rainfall was mainly a response to the summer monsoon
precipitation from sea source vapor. The cave drip water of Jiguan Cave responded to the heavy rain very quickly, and the time was ~
3 h. The 8"0 of drip became heavier when dripping rate increased and then decreased slowly. The same pattern could be found in
underground river with slight delay, and the pool near the cave entrance reflected the difference of precipitation 3'%0 in two stages.
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Table 1 ~ Oxygen and hydrogen isotopes of precipitation and instantaneous air temperature

A (8 H4~5H) 3"%0/ %o STD/ %0 3D/ %o STD/ %0 iR/
15:00 -10.62 0. 02 -79. 11 0.16 27.5
15:10 -11.60 0.06 -83.23 0.10 26.0
15.15 -12.05 0.04 -87.33 0.22 23.0
15:20 -12.77 0.05 -92.23 0.16 21.5
15:25 -12.06 0.03 -88.31 0.06 23.0
15:30 -11.86 0.05 -88.68 0.18 23.0
1540 -10.89 0.01 -84.80 0.16 22.5
17:00 -10. 61 0. 02 -82.48 0.30 22.0
22.25 -11.01 0.04 -84.06 0.10 21.0
22.40 ~-11.62 0. 02 -81.63 0.08 19.0
2247 -12.09 0.04 -92.34 0.19 19.5
2253 -12.03 0.03 -91.58 0.06 19.0
23.00 ~11.31 0.02 -89.05 0.11 19.0
23.20 -11.01 0.02 -87.61 0.16 18.8
03 ;40 -10.93 0.04 -86.95 0.13 16.8
08:15 -10.33 0. 02 -81.21 0.09 23.0
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Fig. 5 Variations of 3'%0 and 8D from cave water
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