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Abstract: An M6.4 earthquake occurred in Yanghi County, Dali Bai Autonomous Prefecture, Yunnan Province
On June 21*, 2021. By sampling and observing the chemical components of the hot spring water in the main fault
zones in Dali area every quarter, the paper analyzes the chemical types and causes of groundwater in this area and
their relationship with seismic activity. The measurement and analysis results show that: Eryuan hot spring belongs

to HCO; * SO,~Na type water, Baizonggi hot spring belongs to HCO;4 ¢ CI-Na type water, Gaoqin, Jianchuan,
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Yongsheng and Caojian hot springs all belong to HCO;—Na type water; the background value of radon and mercury

in hot spring water is high and has a certain regional; Eryuan, Midu and Jianchuan hot springs may be influenced

by the Carboniferous—Permian marine sedimentary limestone widely distributed in Dali area,

showing high

HCO,;—, Ca® content; the contents of CI-, SO,>, mercury and radon in hot spring water in the area before and

after the Yangbi M6.4 earthquake changedsignificantly. The content of Cl~ in Baizonggi hot spring, SO,* in

Yongsheng and Eryuan hot springs, and the mercury content in Gaoqin hot springs increased significantly before

the Yangbi M6.4 earthquake, and decreased significantly after the earthquake. The temperature of hot spring water

temperature and solid CO, content did not change significantly.
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Fig.1 Regional tectonics and epicenters distribution of the historical earthquakes
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Table 1 Basic information sheet of hot spring
IR AR 2P () i/ (°) Z i /km AR /m
TR IR IR 99.99 26.25 66 2058
TR IR 100.56 26.10 84 1239
TR IR 100.50 25.30 75 1662
[ERSYAEE 100.51 25.34 72 1685
=R 99.05 25.68 82 1650
IFEE] 99.61 26.58 104 2612
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Table 2 Sampling time and water chemistry data of hot spring

_—y . cl/ _ S0,/ _ 7K/ K%Y _ 7J<§F</_ P COymg  pH EEE'FF-Fi/
(mg-L" (mg-L") (€) (Bgq-L") (ng-L" (nS+cm™)
2020-05 22.70 155.2 74.9 24.4 5.5 244 6.91 1.12
2020-07 19.85 72.9 76.0 383 4.7 167 6.64 1.34
2020-09 20.35 150.3 75.8 39.0 2.5 262 6.93 1.26
TR 2020-11 19.64 71.9 73.5 25.4 4.0 239 6.98 1.13
TER AR 2021-03 25.80 191.8 74.0 29.9 4.3 245 6.78 1.18
2021-06 21.95 151.0 743 22.5 3.3 246 6.92 1.31
2021-08 27.11 147.1 743 16.3 4.0 257 6.84 121
2021-11 23.86 152.8 74.0 21.4 4.0 216 6.72 1.08

(Fer3)
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s R Cl/ 7 S0,>/ 7 KR/ 7J<Eﬁ/i 7J<%</7 KCOJmg  pH %TE'F%/
(mg-L") (mg-L" (€C) (Bg-L") (ng-L (nS-em™)

2020-05 53.29 29.6 55.3 18.4 16.2 133 6.85 0.65

2020-07 4279 23.6 55.4 22.8 15.5 145 6.81 0.74

2020-09 48.00 35.3 55.4 153 10.0 139 7.08 0.69

PRI A 2020-11 48.85 33.6 55.5 18.1 17.0 112 7.02 0.63

TR 2021-03 86.60 36.0 55.3 20.3 15.4 127 6.91 0.64

2021-05 50.47 32.7 55.5 20.9 17.2 129 7.06 0.69

2021-08 42.54 26.1 55.5 17.7 18.3 138 6.87 0.62

2021-11 45.90 34.8 55.4 24.7 153 108 6.79 0.62

2020-05 3.27 117.6 66.3 3.1 384.2 112 6.98 0.75

2020-07 2.66 51.5 66.4 12.1 402.2 171 6.73 0.87

2020-09 3.85 112.9 66.4 1.8 380.3 167 7.12 0.83

WRPEETE 2020-11 3.50 108.9 67.0 6.8 385.9 146 6.97 0.74

TR 2021-03 4.20 66.4 66.3 4.7 451.4 151 6.99 0.75

2021-05 3.50 106.1 66.6 4.8 462.2 164 7.22 0.83

2021-08 1.74 64.3 66.7 8.2 295.1 159 6.91 0.78

2021-11 3.10 116.6 66.5 10.1 383.6 80 6.8 0.72

2020-05 1.14 32.8 52.1 58.7 20.3 130 7.05 0.69

2020-07 0.22 38.4 52.1 82.7 15.0 267 6.88 0.72

2020-09 0.60 40.5 52.3 722 20.9 160 7.06 0.68

T 2020-11 5.45 39.1 522 443 14.5 139 7.03 0.62

2021-03 4.60 32.5 52.0 69.2 224 149 6.96 0.62

2021-06 0.05 29.8 52.5 55.4 17.2 149 7.07 0.72

2021-08 1.71 37.7 522 54.9 24.2 148 6.92 0.68

2021-11 0.10 36.1 52.5 35.0 15.7 116 6.83 0.62

2020-05 11.47 16.5 51.0 6.8 55.7 38 7.29 0.36

2020-07 8.22 15.0 51.0 67.6 76.7 64 7.47 0.38

2020-09 8.34 16.7 51.0 43.1 72.5 69 7.54 0.36

P 2020-11 11.37 182 50.8 224 84.5 46 7.35 0.32

2021-03 14.80 23.8 51.0 8.0 81.1 51 7.38 0.33

2021-05 6.50 0.4 52.5 5.8 83.4 67 7.29 0.34

2021-08 9.32 15.6 52.1 3.6 98.1 57 7.26 0.37

2021-11 8.63 16.7 51.6 52 65.9 33 7.15 0.32

2020-05 5.10 112 66.7 251.0 36.4 54 7.03 0.25

2020-07 2.64 1.1 67.0 203.0 57.4 35 7.1 0.26

2020-09 4.36 10.9 67.1 152.0 19.1 72 7.24 0.25

2020-11 4.50 74 67.0 55.5 48.2 55 7.19 0.22

=R R

2021-03 2.25 6.5 67.3 173.0 62.2 63 7.09 0.23

2021-06 3.04 10.7 67.2 123.0 32.8 71 7.17 0.30

2021-08 5.65 152 67.3 283.0 9.3 64 7.02 0.25

2021-11 6.71 10.4 67.3 85.5 21.1 35 6.98 0.22
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Table 3 Main anion and cation components of hot spring water samples (August 2021)

FEHE T/ (mg - L7

FEHEEF/ (mg - L7

e T

F- Cl S0, > HCO,” K* Ca* Na* Mg

PR/ R R PO 3 3.4 27.11 147.1 627.5 33.2 76.5 219.3 15.3
PRUE I 0.4 42.54 26.14 354.8 15.5 47.3 100.1 12.9
PR B T 1.8 3.25 64.3 413.3 15.0 36.5 159.4 8.8
SIJ1An 0.3 1.71 37.7 419.3 7.4 12.1 170.2 1.0
K £ 2 9.32 15.57 178.0 0.6 0.5 87.8 0.1
=E N 7.6 5.65 15.2 131.5 1.3 1.4 58.5 0.2
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Fig.7 Time variation of chemical components in hot springs
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