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Abstract: The Mile-Shizong Fault Zone in Eastern Yunnan is rich in geothermal resources. However, due to the less research and
unclear genetic mechanism, the sustainable development and utilization of geothermal resources in the region has been restricted.
Taking the hot spring water and geothermal well water in Laochang area in the north section of the Mile-Shizong Fault Zone as the
research object, this paper comprehensively applies the integration of field investigation, hydrogeochemistry and environmental
isotope to study the characteristics and genetic mechanism of geothermal water in the study area. The pH values of the geothermal
water are between 7.30~ 8.12 and TDS values are between 224~ 382 mg/L, which belongs to weakly alkaline fresh water. The
hydrochemical types of geothermal water are HCO;-SO,— Ca type and HCO;-SO,—Ca-Na type. The geothermal water contains high
contents of trace components such as Fe, As and Sb, and thus are not suitable for drinking. The §"C value of HCO;  is between
—3.31%o and —7.79%o, and the calculated 6"°C value of CO, involved in water-rock reaction is between —9.50%o and —15.68%o, which
is mainly from sedimentary organic matter. Ion ratio analysis and sulfur isotope characteristics show that the dissolution of carbonate
minerals and gypsum is the main factor controlling ion concentrations of geothermal water. In addition, the oxidation and cation
exchange of sulfide ore bodies in the fault zone have a certain impact on the composition of geothermal water. Hydrogen and oxygen
isotope characteristic and "“C dating results show that the recharge origin of the geothermal water is the atmospheric precipitation
with low temperature in the late Pleistocene, and the supply elevation is between 1984.9 m and 2 283.9 m. The recharge area is
located in the mountainous area with the elevation of 1984.9~2283.9 m around the study area. The mixing ratio of cold water
calculated by silicon enthalpy equation is between 71.9% and 82.4%. The heat reservoir temperature calculated by silicon enthalpy
equation and corrected quartz geothermal temperature scale is between 87.5°C and 135.7°C. The circulation depth of geothermal
water is between 1 538.0 m and 2 502.0 m. The research results are helpful to improve the research level of geothermal water genesis
in the Mile-Shizong low-temperature hot water zone in Eastern Yunnan, and provide theoretical support for the rational development
and protection of geothermal resources in the area.

Key words: Laochang area; Mile-Shizong Fault Zone; Geothermal water; Hydrochemistry; C-H-O-S isotope
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Table 1 General situation of geothermal waters in the study area
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FE v o AN S(b) AT LA X H# K CAT 1
CAI 2 ¥ 80, fFEAEBH B F 28 e fEH . H ZK02
FPE SRR KRR WQOL, WQO2 Y CAI 1 Fl CAI
2 Y NHE AR R, B T 3X = A~ b AOKEE i
A R, X — 45 ARG IR RE T 31X — A RE i
EA#HE Na 4 .
3.3 EMLRFHER S
331 A&5REFEMLE

AR R H T R K AR R IR, 18
AT AR AT %) v AR R AR R A5500E Avy B s T K A
AN B R RIS X AR (Yurtsever, 19755 JE Y14,
2017) . HHIE 6 AT, DX PN HEFR K FTHE T ¥ 7K 1Y 6D
1 6'°0 35 X IR A /K 8 BT, 406 B X P
POR AL ¥ 7K R 2 RIS R KA K o

HRAE 6D Y = RN, SR LA P RR 7 A 35
MK =R

Jrid 1: 6D 5 5 2 Hh g B O R AR
KRZAXVHNNE, 2017):

H =h+(3G-3p)/k (10)

KO0 H AR X E R (m) o 7 R HURE 5
(m), = SCUA DX P L SR 1 B8 A s A A, B 1 840.9
m. 6G KFE AL 8D H (%0) o Sp A HURR £ B3I K
SRR 6D ME (%0 ), A% SC LA B B b X8 KR K
oD B Jy i, BL-75.2%0 (ZE¥EE, 2017) . k RS
7K 6D B EFERREE ("C/100 m), ASC 6D 4 5 R B

CAIl = (8)

CAI2 = (9)

HL—2.36%0/100 m (kB 5E, 2019)

J5 1 2. e I VE 25 AV ML 1X. 8D {1 A0 v B A

2 KRBISE, 2019):

3D = —0.0236H —31.08 (11)
H(11) 6D kLS 6D 18 (%0) . H NANA X
(m),

A2 (10) AL TR G R AT HN (R 2), PRy
AR SE R AR, AR SCR TP FP 7 5 1~ 1
EAE A b AOK B M5 = RE, A 1984.9~2283.9 m,
WF 9 X 8 T LA A i R A5 X, T30 1 X e R A
1900~2 400 m Z [A], P EI 1L X A A 1984.9~
2283.9 m [ XA AR T X N LK 32 IR X
HAMNEA DX AL T3R8 — VTS B R8s P, W8 Bt 143
R, XL A B RAREK T B i A2
PEHUET RAFAIEE

-18

— VURBTIA KL
Il UL IPRRE T2

=381 7
-48 - -

-58 o

3D/ %o

-68 | s

0 ZKO01
% A ZK02
<& ZKO03

-78 +

-88 - %
.- O DLOI
o | -~ + WQol
. X WQ02
- 108 1 1 L 1 1 1 1 1 1 1
-15 -14 -13 -12 -11 -10 -9 -8 -7 -6 -5 -4
5 "*0/%o

6 AREXMTKEEENEEN CERBAKRSHE
K518 oD=7.8485"0+11.00 (3KFR%, 2019) ; EFR
KEMEKE: 6D=6.566"0-2.96 (kFEZF, 2013) )

Fig. 6 Oxygen and hydrogen isotopic composition of the

geothermal water in the study area

x2 MREKMULFHER

Table 2 Chemical composition of water in the study area
. DS Na° K'  Ca Mg’ HCO, SO CI HSiO, S F Fe As Sb Wi

S pH mg/L

WQO01 7.30 306 12.68 0.66 81.92 8.55 160.78 112.00 1.95 12.86 0.23 0.55 0.21 0.007 0.002 0.005
WQ02 7.58 382 26.00 2.19 82.81 14.96 15448 166.00 3.85 15.80 0.52 0.66 3.30 0.013 0.002 0.005
ZK01 7.84 246 239 1.13 6343 9.62 126.10 80.80 0.77 3593 1.19 212 0.25 0.062 0.021 0.068
ZK02 8.12 224 2251 126 47.57 855 15448 57.10 0.58 3638 091 3.03 0.61 0.082 0.011 0.136
ZK03 791 234 1.79 048 68.71 748 11349 9990 052 20.55 046 1.15 0.18 0.032 0.039 0.051
DLO1 7.56 148 2.09 0.54 4638 3.13 138.65 20.73 058 932 0.11 044 0.13 0239 0.014 0.005
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I DX B TT KRR K Y oD A 610 B Y
TR BERN HEATAR A . T IR, B NSRS T
TRAREK 6D 1 60 Has T Z R A,

6"%0 =0.5217 - 14.96 (12)

6*H=3T-92 (13)

. (12) 4 Yurtsever(1975) & 57 ()b 2F 3k K FK
(1 8"0 5 BRI XA, T HHFHEE., K
(13) M A5 (2017) 2 7 1 v R R K 5 71
WER R, T AR . E = (12) M
(13) TR AN 25 DXRLEE L35 3, PIRN 7 1T i &5
PR, B35 AT 340 B AR SR DX P bR 1Y)
A X TR, H 3.8~5.9°C, X — 45 R L A 2 4E
S HAUEEE (11.78°C ) I .
332 HREFRMLER

WL X Hb#ROK pH {E K 7.84~8.12, {E 1t pH 1l
FEl Y, 7K H ) DIC 2 LA HCO; T A7 7E (1 B
45,2013), (R IX Y i HAOK HF Y 8°Cy e EE R
N 8"Cuco, » HAE H-3.31~—7.79%0. FIFHIF {7 % F
5 Ay 2F 0] KT HCO, #H i 19 CO, 1Y
8"”C {H (Deines et al., 1974), HART .

8" Cyco,- —8"Cro, =4.54+1.099x 10*/T>  (14)
KO T AKX R E (C) . i,
X P 3K 2 5K E R CO, 1 6°C 5 R
—9.50%0~~—15.68%0. HI A58, A 6] R J5 Y
CO, B H AN 7] 1 flk 7] 157 28 41 B ARFAIE , TR0 1 5
CO, 1) §"C {7 1k 1 Bl — JB 4 —4.7 %0~ —8.0 %o
(Moore et al., 1977), HEAHBRIREL A 1Y 8°C Fy—4%0~
+4%0( Veizer and Hoefs, 1976), JTFA ML 1Y 8°C
—30%0~—10%0( Hoefs, 2009), [X P4 Hi K KL S A
F R = ROR IR 87Coo, (HZIH] o AR Hb X 3282
Wi 477 1% AU He— C [l 4y 284 AF A, AR b
DX W S 5o 0 1 3 AT, TR AR R IR T
e B, I To e IR R AE G B 45, 2005; T = 4F,

2018; Tz, 2021), L, KUK H CO, Sk ii £
BONBRIRER A ADTRA MU, BLUTEVE BB AL 5
TARK e E, BA W SR AL S R AR . {8
348 02, TR e M 1 X CELan /N VT 2447
AR R BRI 15 X)) Hh MR A CO, SRVt 2 A I
A UTRA HLBRRAE, 175 T 7 b X 25 S A g,
MRATRE SEARMX ) MWL RN &R
2 A OC G4, 2005) .
333 mBRERMLE

FSCH BT o] 0, B ECAE ST 8 5 2% TG 1k A
FIKT s BRSO TR, PRI A YR AF 5 X IX P
TR SO 1 8% Seo 2 AT TR, 255036 3
FirR o K HBHOK 3G 2 — & R 5P 1A ik IR
HheaHZ, APk b SO FE R A TRRIR L A
o J2 A TR R, L 87 S AR A T 10%0~ 28 %0
Z 8] (Krouse et al., 1991) ., #5 EE K H T X NIKAF
T e 2435 N AR I8 RO IR TP RE B B . BBk S5
ALy B A AL, e 8S (R A T —4.30%0~—1.32%0
Z I (fiisF B4, 1986) . ME 7 AT LLE H, X P HE
T IKEES 87Sgo T —3.00%o, ¥4 7E &AL 4) X 8]
P, RIH SO, FEORIE TR LY Ak, X —4&5
RBRG BT XN FAK P SAERESTE
) Fe. As. Sb 45 {5 24 7 1 ok U8 o TR 3 4l FL
ZKO01(500 m)Fl ZK02(600 m) ) §*Sgo 1l 53 1 H
16.55%0 1 17.44%o0, F W H SO, EZRIE T4 H
M A . AN FL ZK03(200 m) FliE 5 WQO2 iy
5"S g0 HL 43 5K 0.19%0 1 0.50%o, T E A% T- IR B4
FLHL IR ) §7Sgo A, 1 3 B2 FH T oK U K 4
] LaE B fE h, S5RAE T Wil s ik e
TR R T B 0K A AE L R & Ak 0 A ARk
SO, J5 it A IOk, S 8O SO, 4w i
SUSMEARAR . TV FHL T ¥ /K th T2 0GB A%
RI], OB B feAa B, e SO,” R 2 A7 T

x3 AREKMAKRERMZERENMITEER

Table 3 isotopic compositions of the geothermal water in the study area and its corresponding calculation results

b

N

15 F£ /m

A X R /T

s 13 18 34 H S A 13
FES  67°Cl/% 6D/% 6 O/%0 &S/ %o X X2 THE A1 A2 THRE THE 1 8°Ceo/ %o
wQol  -7.79 -7826 —11.23 / 19706 19992 19849 5.4 22 3.8 -15.68
wWQ02 -639 7839 —11.25  0.19 19761 20047 19904 56 23 3.9 -13.72
ZKOl  -3.31 —8532 —12.15 1655 2269.6 22982 22839 6.4 3.7 5.1 -9.50
ZK02  —4.31 8515 —12.07 1744 22627 22913 22770 6.8 4.0 5.4 -10.74
ZK03  —6.67 -80.86 —11.62 050 2080.8 2109.4 2095.1 7.2 4.6 59 -13.91
DLOI  —7.06 -79.88 —1142 -3.00 20392 2067.8 20535 7.1 45 5.8 -15.72
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Fig. 7 Variation of sulfur isotopic composition with the
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4.1 ARIICREEH
AR SCR FHRERS R S R KR A el
REKS 7 R 2 B T e e B it 2 S HROK A 1 i
LIt KR A B 5 #4% IR B (Fournier, 1977),
HAKUT
_ Hs - Hy
Hc - Hr
_ SiOs5 - SiOy;
Si05c — SiOyr
Aorb: H, O N ¥ OK IS, B 15.6x4.186 8 J/g; H;
BRI W HE (Vg) s Hy A #OK 48 (J/g);
SiO,c M HiL R & 7K 1) SiO, &, B 7.17 mg/L; SiOyy
S UEHS #IK Y S10, % i (mg/L); SiOy o #AIK 1Y
Si0, & it (mg/L); X Mt TV /K RS Ll o Kk
IR 5 I Si0, SRR RIARAS(15) F1
2 (16) Hr, A4 2] = 35 B I 3 AR fb i i £k (] 8),

X, (15)
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Fig. 8 Silica-enthalpy mixing curve model of the geothermal water in the study area
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VR 2% 1 2 AH A8 18 3 JIT 6 IO 1A (L R SR v K TR A A1)
AR, TSR I 5,
42 HEERE

— T B T R 1 s S A BH B T M A
JE R AN Sio, PR . (HJE AR A A IR
ZH, T B T KA AR A S A, DAREHGE
FHI Mo TRFR

0 10 A H5 (ST 2 40 50 AR AR op 25 1 49 - fly
RS R E LR AR . A CHFIH PHREEQC 7K A2 4%
FUERAF X HOK B PR AR S AT . AR g IX
PO Y o, REAUE A SO TR H
oAl WAL mE AT REA A E RS
YN Fe(OH); SE MM FNHE 5k, Z5 L35 4.

P AR AEL 48 SR R e (1) X P B K Rt R vk
HREAE . A Ak A KEA. B8 L
R SiO, S0 Y B b F AR ALRES, R X LY
A AR ST R T T75 (2) X N - OK SO L
A1 . AT AR, R ROk AE BT
T A R B REAIC, T B/, X Sl 21 4 A 1T
VE BB B (HJE WQOT KR ik 2614 SI< (5
7K DLO1 —30), HAR n AB 232 3] T & & L
B V% K IR A BTG (3) IX P b UK AT R & 7K
Fe(OH), ¥4t Fad M FALIRAS, #F— B UFSE T 3.2 719
TR R A R G (7)) R E . (4K
DA b AROK A BE S8 b T A AR S, BRI SiO, Hh
PORFRIE AT BT X UK A B IR R

Skt — 2 0300 BH B T b TR AR U )
FAPE, AT R T Na-K-Mg = # [&l it #E 47 H1 51
(Giggenbach,1988) . M &l 9 FT %1, [X P HbHA K 457
FRBAIX, 8T AR HUK, RFHHPOK 5T Y8
KR FK -2 HRRES, BHE T RAR A E A R
TR IX P B K B BB o DR AR SR SiO, i
PR AR IX P b HOK B BB TRLE o T XN
M AROK TR RE P8 A TR 3] 24 i ik o, TEFETRARR, R

FH Si0, H #aE AR i i A S8 iR AR -T2 R R A K
(Fournier, 1977) M AR, HARR:

1309
5.19—1gSiO,

i 3 2 C17) A5 A 7T X B oK Bt T
H38.9~76.6C. H TR X LK E KRG LT
PSR, 22 RRFEAR T HUk i Sio, iy &, itk
Si0, Hb HE AR T IE Y I IR P IR B L I RIR A
Y TG 00 5 5 2 3 580 7 A L B2 e (IR AR 22
(% 5) o R T HERRAS X N UK ) IAFRE, A
SCHETFRTIR AK IR A HL A A TR A 7 Y #A0K Bk
b 20 4 B wE AT RO, SR PR A SiO, iR AR T
PAAGE IR AT AL 5, BEIE S 1 SiO, IR AR T vE T
R BB IR N 88.6~136.4°C, 5 REKS 5 FEvE
PRI (87.5~135.7°C) it —3, IESE 1 Hofk
TP, AR SCHUR RN 7 76 1S3 {EAE S X N bR B
AR, N 87.5~135.7°C, {Ef3F8 A0S, dt
ZR M0 SR AR 2 I T R e = A
AL POK A R PR B, HAR AT BB S B Tk Al
SR AL T35 R 8 A3 v, M2 RO A
PG AR ity () BRI AECR G, PR et T X PN b 3R
S AU AN AL 5 B PR Y 25 5
43 RBINRE

X PN i ROK G IR B 3 B A R R A T
M PAHERARAT 1, BRI T R A R =0 R AR

H = Hy+ (T - T,) /gradT (18)

K1) : HAEATRE (m); Hy Ry 8 i T
(m), A SCHUH 130 m(58 ) 2%, 2018); Ty, M ALH IR
JECC); Ty ATEEAFRE (C), ASCH 17.1°CCHF5
4%, 2020); grad T A HB IR A E (°C/100 m), A< SCHL
5.0°C/100 m(F5 75 W45, 2020) . 2838 X P Pk
AITE R A 1 538.0~2502.0 m.
44 HIHIKEIFRE

ARSI IR T2 X PR A TR b HROK A i (ZKO1T

t('C) = -273.15 (17)

R4 MREMWHBOKEETMIEREL

Table 4 Main mineral saturation index of the geothermal water in the study area

M5 WAE XA A Axf WA AH A" KEA A% KE EERSIO, Fe(OH)
wQol -1.71 -022 -0.08 -081 -147 -9.18 -149 -233 021 -023 -1.07 2.12
wQ02  -1.57  0.05 0.20 002 -139 -859 -136 -184 024 -1.01 -1.01 3.16
ZKOl  -1.79 042  0.54 076 —0.62 -1035 -170 -1.66 033 —0.80 -0.80 0.99
ZK02  —2.07 0.6l 0.74 123 -039 -949 -195 -191 038 —0.78 -0.78 1.53
ZK03  —-1.77 028 0.42 029 —097 -1062 -158 203 029 —0.12 -0.93 1.66
DLOl  -257 -033 —0.18 —131 -1.69 -1045 -232 -325 020 —026 -1.13 2.49
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ZKO02) 4T T H FTC [, 25 38 R ik
JKHH & 8 KT 1.0TU, 568 X 4 b 0K 8 T
1952 AFE AR “ K7 (537K, BT IR 31 fig
22 (I, 2018) 0 W45 A9 C & &40 1] 4.50 pmce
F14.03 pme, HFMAE S 53 514 25.64 ka F1 26.55
kao HIF X P HEBOK SAGE 2 0 — % RRTR Eh A Hb
JZ, HMC WE — T T 0, ZEAKCEVER I T,
SN MK O e BE P A R R L, AT R A —
E MR ZGERFIIASE, 2021), LT B AT L BR
1E o ARWRBIFGE 325K F 2 F1°C o i 14 W) 37 2%
IRA M (Pearson, 1965) A7/ 1E, HAZANT .
(19)

K19, ¢ HHPOKKIEAF RS, A, R RAZPI IR
P, B 100 pme(Clark and Fritz, 1997); 4, N kE
i C B S P v B (pme) o g AR BRI T, A
E2WF

qAo
t=8267In—
A

Na/100

. ..' - N ‘,:"

K/100 80 60 40 20 SQRT(Mg)

9 MR XHIk Na-K-Mg & E 2
Fig. 9 Diagram of Na-K-Mg balance of the geothermal

water in the study area

8" Cpic = 8" Ceara
1 8" Cos
R(20) 1, 6°Cpie b H#1 B K 6°C I B AE, 6°Cuy
k3 CO, 11 6°C fH, — M HL—23 %0 (2 ) I 55,
2021), 6"°C o A 2 B 5 A 00 iR 61°C
ARSCHL 3.2%0 (527K EZ 4, 2006) o
Wt (19) 0 (20) 355 ARG X PN b FROK 7 12
IEAF YA 14.13~16.22 ka(5E 6), J& T o 3 i .
TFF 5 ¢ BH G B8 3 THE BRI, 9 i s DX 2 R B4
— A 3~7°C(F B4, 1992; 2= G5, 1995), X
— 25 AR AT B B T 1 SO AL B 0 25 DXL s 11
OETE 38
4.5 HESSH
DX A ) — DTSR W 2 TR E A B A
XIS B I, R — A L B M e S5 M
)43 FEER T8 T 3 o A W 24 (koS = 4%,
1983; =~ B 4 MU0 7= )5y, 1990; ERL#ESE, 1995).
X N MR RO R I, 2T Hi X b IR S AR A7
Woir s i) G275 45, 2020)), B2 RFF AT S TR A6 F —
>4°C/hm, DA W 2L T U2 IE AR IX b A S 19 B
B HUAE AT R A ) o7 ZE A AE R P, BR AR £E
W0 R A B A5 At 2 DX P b BROK 32 2 8 R R Y
IR 2, HHOK T R, SRERIAE T B 2
P B AL 0 A SR A DA B B 85— 38 49 A FH X b 34
IKIRAE A oy P2 T — R B . T R A 7K
TR EAEAF, H SO, FZARIE T HH MR
Y R AL, T XN BRI R A T
W 24 N, PR v T R R R ¥ K Fe
As Fll Sb S5 2140 by, HE R T Hb UK
SRR FAFAE L C AR IR 25 LR I, IX N b
FROK IR H W T tHE B R SRR KR 2 . BRI ZR
DL #r s SR, mlE DX P b #AOK B9 T AL i AR 45
SRy« 7 WG St B B A ) R SRR K R

(20)

x5 MREMAKAEEREGEELER

Table 5 Estimated temperature of the geothermal reservoir of the geothermal water in the study area

B Siozé.‘% ‘ Sioziﬂ%ﬁ%ﬁﬁ%c ‘Vé\mm LSiOZ/éT% } &oﬁ%ﬁﬂﬁ%?ﬂ? ﬁ‘ﬂ@‘iﬁ%ﬂ mﬁﬁi&{%
/mg L' EE KRIER) /C AR/ KRIEE) mgl' B (RIEJE) /'C M EiEE/C F¥{HE/C
wQ02 1216 45.7 82.4 35.5 86.5 88.6 87.5
ZKO01 27.63 76.1 71.9 80.0 125.1 125.0 125.0
ZK02 2798 76.6 76.6 96.1 135.0 136.4 135.7
ZK03 15.81 54.8 80.6 51.7 103.4 103.6 103.5
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Ly DX o T 4 o 2 B B E AV 2, IR T IR
AR, 76 0L B P AN W AR AT B TR R B 24 A% 4 1ok
() TR FAIAE IR, IS W 375 08 161 2 b 7 i 4 R
ABET Y, B RUK L 2Rk HCO;-SO,-Ca A

*6 WMRXHMAH, “CMIKF LR
Table 6 Analytical results of *H and “C for the geothermal

water in the study area

MUK, TEFREEE M 1538.0~2502.0 m, P I B
H87.5~135.7C. MifaiHWiH B, B #Ed
5 R K kAR K BB A, TR A H ik F]
71.9%~ 82.4%, F1- 75 A FIFRAL ) 88 il 2R o e
b, HHOKAE b Tk AR v 5 A T T S Y R
TR KA T ARCEVERL, Bl T S AR e &
Y Fe, As., Sb FUG AL 9 45 Gl ik 21 43, 5 00 [ B
W kAT —E PR E F s BB, A5 FlA b

ool

. R Pearsonfi #!
% CH/TU “CiKEE/ WL AF S /ka
FE W pme RWERI bt e Na'dh ABIBBUK T, 5 78BS F 22 e
ZK01 <1.0 450 25.64 14.13 i, T HCO,-SO,-Ca-Na B b #K , il AR =X 0 &l 10
ZK02 <1.0 4.03 26.55 16.22 g
 N120°
ik CRO
2040
1940
1840
1740
2
1640— Mﬁmﬂn\\v
/ 5]744‘;
1540 r
SRR BB TR ,
: Nasodu R
HCO, SO,-Ca-NaZi i #7k
1440 SERRAAEATE, '
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1:121[{3/4A5 s | M |7
L=B R T WA E; 222 R LA REBEANMPIRES: 3582 FTaF HAKSA; 4R F R 4; 5.
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8RR

1.Feixianguan Formation of Lower Triassic; 2.Longtan Formation of Upper Permian; 3.Maokou Formation of Lower Permian;

4.Sulfide ore body; 5.Mile-shizong Fault; 6.Underground cold water and its migration direction; 7.Geothermal fluid and migration

direction; 8.Hot spring

10 WXk R EEKE

Fig. 10 Genetic model of the geothermal water in the study area
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5 g

(1) AR IR )y — Vi W Ay Jb B | b DX H A
7K pH {EAT° 7.30~8.12 Z[H], TDS 7F 224~382 mg/L
Z 18], JE T 5B EIR K o L HAOK K Ak 2R R
HCOySOr—Caﬂﬂ$ﬂHCOySOr—CwNaﬁQOi%ﬁ3

UK H,Si0, 75 (35.93~36.38 mg/L) Fll F 7 &
(2.12~3.03 mg/L) ¥k 8| T BEIF I EwR E, B —
FE B BT AR IR, AN BOK S B A
) Fe. As., Sb &Rl 415y, H I T AN
FHARBRAE, NEIK A

(2) 4 #4 7K H HCO, ) 8"C A A —3.31 %0~
~7.79%o, T EAF 2 5K FHAE R COo, B §°C 1A
-9.50%0~—15.68 %o, EL. A B & i TR HIL T R
?ﬁ FAE . B LU E T SR R L 2R R IE 2% B 6% iR

TR T R X EOK R Tk
ﬁ%%ﬂﬂ%ﬁ%%ﬁﬁ?&%%W%WMﬁ%%
WA SRR LA K BH 2 7 28 44 FHG Hb #AOKK f 24 21
ST — B

(3) DX PAy b BRI R Y5 Sy e B S s 1 0k A A1
B RABEAK, #MNA TR R 1984.9~2283.9 m, 45
XA T 5% X R i = A2 R 1984.9~2283.9 m ()
wIX . GRS T R R KR A iR 71.9%~
82.4%, L5 REXS 7 B TT A B R FE FNAR 1E I 1Y
A1 P b PR AR TR PG TR S, AR X P HE K ()
PASIR B Ky 87.5~135.7°C, H A G R E K
1538.0~2502.0 m,

it BRI FRE KRR A
TRBOETEL
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