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Tab. 1 Statistical characteristics of major strata in Zhaotong area
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Fig. 1 Distribution of water samples in the Zhaotong area
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Tab.2 Background information of water samples in Zhaotong area
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Tab.3 Chemical composition of groundwater samples in Zhaotong area in 2018 (the content of main components )

) HCO;/ CO3™/ -/ NOy/ SO;"/ Na*/ K*/  Ca®*/ Mg/ 8D 380 .
FEabAATR kAR
(mg-L™")(mg-L™")(mg-L™") (mg-L~")(mg-L™")(mg-L™")(mg-L™")(mg-L™")(mg-L™") (%)  (%o)
KOGUHGERT 121.268  — 0.367 3.24 41.009 1.16  0.906 47.173 10.668 — — HCO; - Ca
WS 218.624 — 0.669 4.134 2.617 11.816 0.621 39.82 13.551 -83.6 -11.5 HCO, - Ca
R EHEMIE 588.488  — 1.985  0.708 221.653 14.496 10.646 178.174 73.933 -86.6 -11.5 HCO;-S0, - Ca
amMmadt 2604 252 0.571  0.283 8.475 13.934 1.696 18.373 0.223 -84 —11.2 HCO,-S0, - Ca-Na
@bt 140.056 —  21.893 0 8.093 11.838 4.147 16.849 22.808 -67 -9.6 HCO, - Mg
KGR HRBWIT 167.384 — 0.182  1.072 39.129 12.243 1.438 44.902 14.213 — — HCO, - Ca
“fkaEsS 176.86 —  15.208 22.164 60.164 15.712 5.087 38.589 18.032 -70.48 —10.04 HCO;-S0, — Ca-Mg
MR 245.904 — 0.832 1.615 2.649 12.581 0.88  36.029 13.409 — — HCO,; - Ca
MR sl 173,444 — 9.005 17.233 27.928 9.893  5.544 46.465 9.961 = — — HCO,+S0, - Ca
WLREBEH 41,764 — 0.055 0.952 0.255 515 0.271 10.083 1.432 -86.5 -12.1 HCO; - Ca
WMLIIKE  142.84 8.4 5104 0.2 59.626 2.349  3.577 36.891 25.212 -61.18 -7.91 HCO;-SO, - Ca-Mg
KKAKE R 204.96 — 17.792 23.078 32.777 18.811 1.544 45.823 23.846 -64.7 -9.3  HCO; -Ca-Mg
GE KR 170. 8 — 1.019  9.342 429  1.275 0.539 54.217 12.88 — — HCO; - Ca
MR 196. 42 — 0.342  2.611 41.956 1.138 0.876 56.019 11.387 — — HCO; - Ca
WBHREH: 14518 — 22,223 3.527  13.914  15.56  9.588  26.295 17.081 -75.78 —10.42 HCO, - Ca-Mg
WK 15372 — 1.897 0 15.256  20.242 17.355 27.002 0.782 -76.2 -10.8 HCO; —Na-Ca
WH—HhIF  637.828 15.12  9.276  0.037 0.222 238.103 3.161 1.629 17.201 -87.9 -9.9 HCO; - Na
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Tab. 4 The charge balance of groundwater samples

oy I‘Hffﬁ_]/ Fﬂ?ﬁ/] xR 2 . IKEFE?%_/ mfw:%_/ it
(mg-L~1) (mg - L7") (%) (mg-L7") (mg- L") (%)
R 3.321 2.853 7.59 P ST 0. 854 0. 692 10. 53
¥ 3 e 3.650 3.657 -0.10 W LK PR 4.139 4.008 1.62
VIR BRI 15.973 14.321 5.45 KK 5.136 4.544 6.11
B HE T 1.587 1. 460 4.17 PN AL 3.853 2.918 13. 81
EARBIT 3.364 3.081 4.39 LIERGY AL 3.822 4.104 -3.56
K RIEI 3.999 3.564 5.74 W BH AR S 3.661 3.296 5.24
B RIK A 4,246 4,581 -3.80 ¥ BH 3 2.740 2.891 -2.68
1Y 3 e 1) 3.488 4.110 -8.18 W B — 11. 948 11.226 3.12
e ER AT 3.726 3.679 0.63

e PHE T KT x1/39 +Ca®* x2/40 + Na* x 1/23 + Mg®* x2/24; BB F. C17' x1/35.5 + S0~ x2/96 + HCO; x 1/61 + CO3~ x

2/60.
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Tab. 5 Chemical composition of groundwater samples in Zhaotong area in other periods (main components)  H.{j: mg/L
e R (pH {H) HCO; Co%- cl- NO; 803~ Na* K* Ca®* Mg?* ii:
W EI (11.56)  32.6228  252.212  13.211 — 43,015 56. 241 50. 926 82. 209 — )
W@ (7.48)  157.9717 — 1.139 — 4.771 12. 477 0.554 34.732 13. 066 @®
WAH—r 3 (8.44)  777.086 3 — 11.951 — — 231.428 2. 867 2.339 19. 308 @®
ARk (7.71)  70.583 1 — 46.111 — 18.027 11.153 3.79 14.254 16.43 )
“MBEAIF (10.37) 26.21658 17.1912  2.143 — 11.356 15.391 1.63 15.767 — ©)
KI5 (6.87)  96.799 68 — 20. 134 33.818 49.709 17. 484 1.541 38.288 22,747 ®
IR EMMIE (7.04) 392.576 5 — 3.15 4.515 319.275  13.785 10.217  146.262  64.722 )
BB —H3E (—) 817. 14 — 15.75 — 1.65 242.34 5.08 1.59 26. 63 @
WA (—) 295.078 — 1.05 — 3.75 15. 04 0.57 41.23 16. 46 @
REWHEEIF (—) 242,115 — 0.58 — 19.99 11. 64 1.22 27.21 14. 09 @
KIAKESA (—) 196.719 — 27.42 — 52.74 18. 17 1.56 50.97 28.03 @
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Fig. 2 The Piper diagram of underground
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Fig.5 Comparison of chemical components of groundwater in subsurface fluids observation wells

in Zhaotong area in different sampling periods
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Abstract

In order to discuss the hydrogeochemical background seismic observation wells in Zhaotong area and provide

basic support for judging seismic chemical anomalies of the groundwater, we collected 17 water samples from 12

seismic observation wells and 5 surface water bodies, tested and analyzed the chemical components and hydrogen

and oxygen isotopes of groundwater. The results of water — rock balance results revealed that the groundwater in

the Zhaoyang No. 1 Middle school well was characterized with long and slow recharge process, strong water —

rock reaction, meaning partial equilibrated water, the other observation wells were classified as immature water,

which were characterized with short recharge process and weak water — rock reaction. The isotope data of hydro-

gen and oxygen indicated that most of the seismic observation wells in the study area were originated from the at-

mospheric precipitation, and there were slightly different in the recharge modes. The evolution of chemical com-

positions of groundwater showed that most seismic observation wells had not experienced new water — rock reac-

tions since 2014 and were closely related to the flowing river by 100 m in hydraulic connection.

Keywords: seismic observation wells; hydrochemical characteristics; Zhaotong area





