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Map showing distribution of sampling sites of rich strontium groundwater (from literature 12)
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Table 1 Depth ranking of motor-pumped wells and lithology of strata in finished boreholes
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20<<H<50 17 46.0 D.s WHZ IR KA T A HEIK
50<<H <80 12 32.4 D.s HZ R ICA TR IR % HEIK
80<<H<138 4 10.8 Das 2R A Je s HREIK

2.2 BRI TKKIMIKLEST

R 45 7K s K A2 20 03 B i, 25 4 X Jsl T oK
Wi, i 5 BLA R HAE AreGIS10. 0 Ff A= sk fb 2%
53K 43 7 i s MR DX 3 T /K, 45 A bl
FEURIE 46 58 1 b 2 M B S K R L 43 2 RRAE , 43
BT S8 T 7K K Ak 2 4143 3 1] S 4 RRAE

3 MKERDH
3.1 KRIMIKUFKFFHFRIETENX

3.1.1 R F KT
W58 1K T W BT 3 A 1 LA AR 54 45

fECHE 2) , BARF BN FE  ACFREAR , 1) Hh AR 5 2 7
Tt A B FE R AR KR 1K 35 AR (0. 2
mg L) BE S B N 0. 16 mg- L7, S fmAbn]
i£0.67 mg L' (FR2)  JEERIRH KRR KBS =
PRUER 3. 355 0 B SR P LI A FEL A (TDS) 75 2t 1Y)
ARG R E AR AR — B, A R s
(B o7 T B8 F 0 {8 A9V 6, o = AR Ak Ve R
136. 91~466. 55 mg-L ™", F3J{H 273. 53 mg-L™", R[] )
2 WY X RSP B AR TDS S {E X

5 BRI TP OK AR AF A A3 A B AL
TDS & i s thde 22, RPN Z A S E/N A X . £
JCER O it [ARE R AL i AR R ke e,

B

S hit /ugeL?!
B <0

[ ] 100150
[ 1s0-250
I 250310
[ =30

08 /mg-L" L

— 0%
DS/mg-L " Lk
Sr @it/ uge L

B <20
[T 12002000
2/ [ 2 0002400
[ 2 400-3200

2 TRRINAESESHE
Fig.2 Strontium content distribution of gravity springs and motor-pumped wells
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Table 2 Statistics of hydrochemical indicator content in gravity springs

Tl R/ A f/ME KA SFEE P2 AR5 R E
Sr (gL ) 65 20. 80 670. 00 160. 29 154. 14 0.96
K'(mg-1. ") 65 0. 06 16. 44 1.49 2.46 1.65
Na' (mg-L. ") 65 0.28 21.16 3.01 4.14 1.38
Ca*" (mg-L. ") 65 39. 38 131. 14 88.98 20. 38 0.23
Mg*" (mg-L.™") 65 0.94 19.78 4.37 3.40 0.78
HCO, (mg-L™") 65 132.50 398. 43 262. 00 53.00 0. 20
S(i)ji(mg-L D) 65 4.29 57.71 17.01 12. 06 0.71
Cl" (mg-L.™Y) 65 1.40 48.07 7.01 7.92 1.13
TDS (mg-1.7") 65 136.91 466. 55 273.53 70.16 0.26
®3 NMHAKUFERSERITER
Table 3 Statistics of hydrochemical indicator content in motor-pumped wells
FEAR /A /ME L INIE] FEE P22 A5 KL
Sr (gL ) 37 109. 00 8 465.00 2212.32 2 330.45 1.05
K’ (mgL ") 37 0.28 24.00 3.15 4.63 1.47
Na' (mg-L. ") 37 0.70 105. 52 28. 30 34.46 1.22
Ca*" (mg-L") 37 18.17 188. 74 95.92 41.11 0.43
Mg* (mg-1.7") 37 1.86 77.94 21.55 18.12 0.84
HCO, (mg-L™") 37 182.98 581. 31 381.01 82.55 0.22
SOZi(mg-Lfl) 37 5.18 414.97 50. 15 66. 88 1.33
Cl" (mg-L™") 37 1.68 88.78 22.53 23.12 1.03
TDS (mg-L.7") 37 186. 56 975.79 439.71 142.61 0.32
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Fig.3 Piper chart of gravity springs and motor-pumped wells
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Fig.4 Hydrogeochemical horizontal zoning of strontium-rich groundwater
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Fig.5 Statistics of mg equivalent of ions in gravity springs and motor-pumped wells
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Table 4 Statistics of hydrogeochemical vertical zoning of strontium-rich groundwater

TRER B
KA A AR AR A FHEE T R R A £ BRI G AR Y |5 (BE ) SRR AL £ (B ) AN T iR A PH RS — S BRR | T R Y
FIKIZREE /m <30 <30 <30 <50 50~80 80~138
SRR A/ meg LT <400 <400 400~500 <450 450~600 600~980
AR/ %) 62(95.4) 2(3.1) 1(1.5) 21(56.7) 12(32.5) 4(10. 8)
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Fig. 6 Hydrogeochemical vertical zoning of strontium-rich groundwater
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Hydrogeochemical zoning characteristics of the strontium mineral spring
in Xintian county, Hunan Province

ZHAO Guangshuai, SU Chuntian, PAN Xiaodong, XIE Daixing,LUO Fei,
YANG Yang,BA Junjie, LI Xiaopan,BI Benteng

(Institute of Karst Geology, CAGS / Key Laboratory of Karst Dynamics, MNR & GZAR, Guilin, Guangzi 541004, China)

Abstract Migration and transformation of the strontium element in groundwater in karst hilly regions are affected
by the groundwater agent, and its enrichment and zoning characteristics have important hydrogeochemical signifi-
cance. This paper addresses these issues using an example of a large strontium-rich mineral spring in Hunan Xin-
tian county. Sampling, water chemical composition analysis, and data processing by ArcGIS and AquaChem soft-
ware permit to reveal the horizontal and vertical zoning characteristics as well as chemical composition and types of
this spring. Results show that the strontium element content in the gravity springs has good zoning characteristics,
while such characteristics in the motor-pumped wells are not obvious. TDS is basically consistent with the stron-
tium content. The variation coefficients of ions have good consistence in the gravity spring and well. Ca® and
HCO; content are relatively stable, while Sr*", Mg®", Na', SO; , and Cl concentrations change greatly. The hy-
drodynamic environments of the springs and motor-pumped wells vary intensively, or the water-bearing rocks are
obviously different. The main ion microgram equivalent number in the gravity springs and motor-pumped wells has
the same percentage rank, but the vertical variation range is larger. The hydrochemistry components in the wells
are primarily influenced by water-bearing rocks and human activities. The hydrochemical type also changes from
the single type in the surface karst springs to the well” s complex hydrochemical type, showing the upward geo-
chemical zoning in the vertical direction. The vertical zoning of strontium is abnormal and reaches the maximum at
50—80 m depth.

Key words Xintian county of Hunan Province, strontium-rich groundwater, hydrogeochemical zoning,

denotative meaning
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