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Hydrochemical characteristics and genesis analysis of hot springs in Shangrila Region//ZHENG Yuhui'?, LI
Xiaohui'**, BAI Yaoyu®, HOU Heming'**, YAO Zhipeng'?>, YAN Yucai'**( 1. Ecological Environment Geo-Service Center
of Henan Geological Bureau,Zhengzhou 450053, China; 2. Technology Research Center for Mine Environment Ecological
Restoration Engineering of Henan, Zhengzhou 450053, China; 3. Yunnan Fushengxinxing Investment Co. , Lid. , Kunming
650021, China )

Abstract: In order to understand the status of geothermal resources in the Shangrila Region, the Tianshengqiao Hot Spring
and Xiagei Hot Spring were taken as research objects. Water chemistry analysis, hydrogen and oxygen isotope analysis, and
geothermal temperature scale method were used to analyze the hydrochemical characteristics of the geothermal system,
groundwater recharge sources, and thermal storage temperature of Tianshengqgiao Hot Spring and Xiagei Hot Spring. The
results indicate that the hydrochemical types of Tianshenggiao Hot Spring are HCO,-Ca + Na type and HCO,- Na - Ca type,
while the Xiagei Hot Spring are HCO; - Na type and HCO,-Na - Ca type. Both Tianshenggiao Hot Spring and Xiagei Hot
Spring are sourced from atmospheric precipitation and exhibit 'O drift phenomenon. The recharge elevations are 3 710 m
and 3 842 m, respectively, located in the southeast direction of the hot springs in the area of Shina. The recharge
temperatures are —11.98 C and —12. 91 °C, respectively, and both are immature water. The proportions of cold water
mixed in Tianshengqiao Hot Spring and Xiagei Hot Spring are 52% and 72%, respectively. The thermal storage
temperatures calculated using the SiO, geothermal temperature scale method are 98 °C and 160 °C, respectively.

Key words: hydrochemical analysis; isotopes analysis; geothermal temperature scale method; Tianshenggiao Hot Spring;
Xiagei Hot Spring; Shangrila Region
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Table 1 Information on geothermal fluid samples from Tianshengqiao and Xiagei hot springs

e e S T 2 5 FR/m K/ pH {& Eh/mV KA A

YXI 3315227 56.9 5.31 119 HCO,-Na - Ca
YX1-2 3385+13 54.5 5.14 120 HCO,-Ca - Na

KAMF RS YX1-8 3440 56.0 8.15 HCO,;-Na
415 3390 56.8 7.50 HCO,-Ca - Na
05 3420 56.8 7.20 HCO,-Ca - Na

YX2-1 343612 63.0 6.70 18 HCO;-Na
YX2-3 3439+7 50.5 5.57 91 HCO,-Na - Ca

YX2-5 3425+7 41.4 7.66 -42 HCO,-Na
YX2-6 34335 61.6 7.67 -45 HCO,-Na - Ca

YX2-7 3429+6 63.1 7.56 -7 HCO;-Na

TR YX2-8 3480 67.0 8.25 HCO,-Na
495 3460 64.2 7.40 HCO;-Na + Ca
50 5 3440 37.3 7.60 HCO;-Na - Ca

51 % 3460 67.8 7.20 HCO,-Na
3% 3440 56.0 8.15 67 HCO;-Na - Ca

75 3480 8.25 164 HCO,-Ca
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Fig.2 Piper diagram of water sampls from Tianshenggiao and Xiagei hot springs
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F2 REMBRMTHRERNMESE
Table 2 Supply elevation of Tianshengqiao and Xiagei
hot springs

£ Hh2A P/ m
gg %i%lim 3 H/ %0 37°0/%0 51 4;&? j k3
YXI 3315 -125.7 -15.7 3290 3673 3889
YX1-2 3385 -130.2 - 15.1 3440 3846 4122
YX2-1 3436 -130.3 - 16.2 3443 3850 4186
YX2-3 3445 -130.2 - 15.1 3440 3846 4182
YX2-5 3439 -128.3 -15.0 3377 3773 4109
YX2-6 3435 - 131.5 - 15.2 3483 3896 4232
YX2-7 3425 - 133.4 - 15.6 3547 3969 4305
38 3429 - 127.6 - 16.3 3746 3746 4082

PIBIFSE IX ML S A S 2%, AR MR 3 Fh o7k
A MEAE IR SR R A 25 R AR, PR R A B TR R AT
St SRR R K AP 2 2 B2 23 500 3710 m Al
3842m, FMEARH, EURANS XA IR —i , S K=
N =S R T = BRI Y B K b T R R
3450~3 800 m, G X ILSR IV BN AR W45
3.2.3 AMEAE

RAREKE 8°H 8"0 [A 7 R 5+ E T 2
IEAISRIC AR, I HIRR A2 R 28 AH S K0tk mT 4 00 7L R
AIRMRTRLEE o AR SCIEIR 3 RO YA TR R AR MR T R A
P ERIR AN IR 7k 1 AT BR e 4 R
DXORAFEAK 870 i, A WA (2) 07k 2 R
Fi Schoeller ™ i 53 H R AL BR RS RE K 80 {8
(22 Tk 3 RN EARTHEE 5 op b 1 AR
K 87 H E R B A2, 25 N3k 3 iR, Bk 3
AU, J59k 3 RS RN X 2 TR Z Y
)5 28 2 48 S o 3 L J2 LA O 32 S g Sy T X
THUKH 8*H EJLT-ICE M, Hoh T K 8 H {1
"0 {H 5 Al S Wi T K AR D W H Oy
V5 3 TR AN TR B B, 7 — e FE B B ENIIE T WF
FEDKIFHR R MR B AR A RS AR AIE . PRI,
ARSCWOTHE 3 THRAF B R KA AT T 25 TR A A 25
TS5 —11.98°C Fll-12.91°C

F3 REMEBRMTHRERNMGEE
Table 3 Supply temperature of Tianshenggiao and
Xiagei hot spring

e i AR/ C
KEERS  8°H/ %o 8"0/%0 TEL k2 ks
YXI1 -125.7 -15.7 -3.04 -1.42 -11.23
YX1-2 -130.2 -15.1 -2.17 -0.27 -12.73
YX2-1 -130.3 -16.2 -3.77 -2.38 -12.77
YX2-3 -130.2 -151 -2.17 -0.27 -12.73
YX2-5 -128.3 -15.0 -2.03 -0.08 ~-12.10
YX2-6 -131.5 -15.2 -2.32 -0.46 -13.17
YX2-7 -133.4 -15.6 -2.90 -1.23 -13.80
35 -127.6  -16.3 -3.91 -2.57 - 11.87
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T=1.45G, + 19.71 (2)
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Fig. 4 Relationship between deep thermal storage temperature and cold water mixing ratio in hot springs
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