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Abstract : Sanjiang orogen is a NS-trending collisional orogenic belt between Indian plate and
Yangtze block of the South China plate, and also an important metallogenetic belt in southwestern
China. The collision process between Eurasia plate and Indian plate started from Mesozoic times,
which resulted in strong and frequent magmatic activities then after. After Cenozoic, the stronger
and more frequent tectono-magmatism and volcanic eruptions provided fracture spaces and plenty
of heat sources for epithermal activity in this area.

As an active geothermal field, the Rehai geothermal field situates in the southern part of the
Sanjiang orogen, and is composed of two sub-scale geothermal fields—the Huanggua-qing-Liuhu-
ang-tang in northeast and Reshui-tang in southwest. Rocks that outcrop in this geothermal field
are mainly late Cretaceous granitoids with minor late Tertiary and Quaternary volcanics, sand-
stone and conglomerate. Strong volcanisms in Pliocene to Pleistocene were recognized and early
Pleistocene dacite and andicitic terrestrial volcanics distribute in the Huanggua-qing-Liuhuang-
tang geothermal field (i.e. Rehai geothermal field in narrow sense). 62 hot spring groups occur along
a NS-striking main fault in the Rehai geothermal field. Hydrochemical types of the spring water are
mainly Na-CI-HCO; and Na-HCO3-Cl types ; secondly Na-SO, type, Na-Cl type, Ca-Na-HCO;-SO,
type and Mg-Ca-HCO; type. Temperature of spring water on the surface is 24~102°C, and pH value
is 2~9.8. Geothermometers of SiO,, Na/K, Na-K-Ca, and Na-K-Ca-Mg, of the hot spring waters in the
Rehai geothermal field, were used to evaluate the reservoir temperature, which yielded results of
>270~100°C from below 600 m to the surface. The hydrothermal alteration and gold mineralization
process are still going on in that area, and the Lianghe gold deposit was formed between the
Zao-tang River and the Xiao-shui River in Liuhuang-tang-Huanggua-qing geothermal area in the
northeast sector of the geothermal field. This deposit is about 6 km? in area, with several kinds of
spring sinter, hydrothermal alteration and breccia, and is one of the most recently formed hot
spring-type gold deposits in China.

Spring sinters are of mainly silica sinter, with limited travertine, efflorescence, flower of sulfur
(sublimation sulfur) and gypsum sinter. Silica sinter is composed mainly of chalcedony and opal
with minor pyrite, marcasite, coffinite and pitchblende. Gold content is 0.08~0.4 g/t in present silica
sinter, and 0.1~0.8 g/t in fossil silica sinter.

Pyritization, silicification, argillic alteration, propylitization, sericitization, alunitization, zeolitiza-
tion and adularization are the major hydrothermal alteration types in the geothermal field and the
Lianghe Au deposit where acid leaching alteration is widely developed. The alteration-
mineralization zoning from central part outward across a fault or fracture is as follows : strong
silicified gold-bearing quartz zone — silicified-argillic altered zone — argillic altered zone —
propylitization zone. Kaolinite, alunite, smectite, illite and dickite were formed by argillic alteration
in acid leaching process. Very well-ordered kaolinite in the Rehai geothermal field is found to be the
best-ordered in China up to now, which has an Hc value of 1.67. Layered silica caps, fine quartz

VR T IRFZEE (JSPS Fellow, Department of Keywords : hot spring, gold deposits, geothermal field,
Geosystem Engineering, Graduate School of Engineer- silica sinter, Rehai, Liang-he, Sanjiang orogen, China
ing, The University of Tokyo. 1-1-3 Hongo, Bunkyo-ku,
Tokyo, 113-8656 Japan)
Permanent address: Institute of Geomechanics, Chi-
nese Academy of Geological Sciences, 11 Minzuxueyuan
Nanlu, Haidian District, Beijing, 100081 China
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veins and stock work veins penetrating into acid leaching zone, are main appearances of Au
mineralization.

Gold ore bodies occur in NS-striking altered fracture zone as steeply dipping veins and complex
veins accompanied by hydrothermal breccia. Ores are banded, lamellar, brecciform, and cellular in
structure, and are composed of pyrite and marcasite as major metal minerals, and arsenopyrite,
galena, sphalerite, chalcopyrite, stibnite, and native gold as minor metal minerals. Gangue minerals
are quartz, chalcedony, opal, jasper, with minor kaolinite, alunite, illite, smectite, sericite, fluorite.
and calcite.

Au content in hot spring water, surface sinter, bottom sinter, acid leaching zone, and stockwork
quartz veins, is 0.01~0.16 ppb, 0.001~0.63 ppm, 0.004~0.17 ppm, 0.001~0.73 ppm, and 0.003~4.65 ppm,
respectively. Ag content in silica cap reaches 0.001~54.5 ppm. Based on the average of Au and Ag
content, Au/Ag ratio is always less that 0.1 (1 : 10~1: 19). 6'®Oun,0, 6Du,0, and 6"*Cco, values of hot
spring waters in the Tengchong-Lianghe area are —12.3%,~ —5.1%0, —68.9%0~ —55.7%0, and —5.2%
~ —1.6%, respectively. 6**S values of hot spring water, native sulfur, and sulfides such as pyrite, are
mainly —2%0~ +2%. Liquid composition of fluid inclusions in quartz from breccia of Liuhuang-
tang area is H,O 72%, H,S 28% ; vapor composition is CO, 67.1%, H,S 12.6%, and H, 20.3%.

The 60 values for quartz from quartz veins in the Lianghe gold deposit are between 5.0%, and
8.8%0 (averaged 7.3%o for 10 samples), and 2.3%~12.4%, (averaged 7.6%, for 6 samples) for silicified
Pliocene sandstone (whole rock).

Soil and rock geochemical investigation results suggest a tendency of high concentration or
anomalies of Bi, Li, Rb, As, Sb, Hg, and Sn in or near hot spring areas, and Mn, Ni, Co, Pb, and Zn

around or out of hot spring areas.

L. FAXANE

EFEIICALE T 52 (Re-hai) HBUHR 3,
ERBEIC B 1) 2 ES Bt oMBMIEcH 5. FiERD
KEEHIGE T ICALE 9 5. C OHIEMIE O HUE &R R
KiIZDOWTRE L DFEERENH 5 (Liao et al.,, 1981 ;
Shen et al., 1982 ; Tong et al., 1989 ; Liao et al., 1991 ;
Zheng et al., 1991 ; Guo and Yin, 1990 ; Zhu, 1992). i
i (Liang-he) @#iRIE, [HhER TESERIETRE
BXJ ik - T, 1987 FEic BBt c R R s i
(Zhuo 1991 ; Hou and Guo, 1991 ; Zhu and Yu, 1992).
BB I B 1 2 S0 MEHEIE, BB S ICX -5
THEHCEHMICIIE S N7z (Guo and Zhu, 1994). 4
SEERICOWTIE, ARRIED (1997) DSERICHSGEITRAN
LTWw3, FEFEFINE TOMERRICES VT, MWiF
IR EHIR % &8 BB BUthiE 2R O VBN B & Uil
BRI > W THEN 9 5.

2. ZILEWFOMEEER I LIER ORI

2.1 LEHEEE

={L (San-jang) i&lIfid, HERMEEPEEFENICALE S
rFERoElIETHY, f1 YK Tt La-5V
7 - 7L — FOWEICK - TS N, 1ZIERHLER
Offt-~< 7 < iEEmTch s G 2BD. =] &,
7T (Nu-jiang River) — % v v v 1 v JI| (Salwen
River), i /& /1. (Lang-cang River) — * 2 v JI|
(Mekong River) K041 (Jinsha-jiang River, £
(L EROEEBXRD—>) O 3> %5

=L, BFRERE T oM, P v R
74— ofEEE, T LTA VN - T U— MEBHICE -
ThERR S N5 (55 2 XD, 51 RS E&AE 3, #A7% (Song-
pan) - H & (Gar-ze) &1IEJH (Yan-yuan)-gE7L (Li-
jlang) & o DOHEREEMAE ST, N5 v 2T 4y — aKEE
i, A v Ny rdiy A 2 vo B (Li-tang) -H %
(Gar-ze) M- BN EZFERH, NV 2 H v-A v F v s
i A 7 VO BINEE, ) 2 A A v
Ny a4 2 VORI (Mo-jiang) i B R,
E# (Chang-dw)-E3# (Si-mao) e, K OHEATT
WrEwEEs., 4 v F - 7r—FEBHEE, RS
(Ran-ww)—f#(l1 (Bao-shan) &, %&b (Za-yu) —f&nh
(Teng-chong) DILEANITAR X W 2 b, = L TR &
=2 51l (Gaoligong-shan) @ 2 + v FZ k& (meta-
morphic nappe terrane) =&, T EKIIIHE
MEDOWEAZES (Chen et al., 1991). HFIEHEER S A
YR -7 U MEBHICERT 5.

=&, e, R, Y7 ~<494 ~, Al
EEE A, NSRS 505 FARMES & LkE
¥ AR OFEKRO S, fhilks, KBRS, MURE
o, FrEB =R OB TEHERS SRR KIS S £ Sl
BREN 5. FEURIE, R oW EEERS, Kot
BEvklranr o155 G5 3D, LEICE, HRAMRLIE
Eafis, THUcBEAT ARG IHER S E
OO REM AL L TV B LEbN B,

fEfa iR LI E £ <5 viflo 2 FFic KRBl s 5
(3 3[X). Rb-SriFE& K-Ar BEIT & 2 KHEFA 2220
{165 Ma % B & 128~41 Ma /K9, ] {LhE
HORTERE, A ¥ F Y F BOEED A E RR
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Fig. 1 Locations of the Sanjiang orogen and the Lianghe gold deposit in southwestern China.

LTwa, #lEhcET % 6013, BHREOLK (Gu-
yong) (84~78Ma), KK »J (Dadong-chang) (127
Ma), H&l (Jiagu-shan) (112Ma), #%1l1 (Tieyao-
shan) (120Ma), * vi# (Meng-lian) (115~90Ma),
B (Ming-guang) (143Ma), #7 (Dong-he) (128
Ma), RUOZHEORE 7V v THsb (Lu etal,
1993). & (Teng-chong)-Z (Liang-he) Hiisic 3
FRPIREE 2 SRS IC R BRGNS A by 7 RITy
it s bvsvYHo7u s VicEd 20, ok
Flll; (Laili-shan) (60~41Ma) &3#iF 4 (Xin-gi) (53
Ma) T® 5.

PRIl -5 v 7 - L —hEAL V- F L=}
& DEEIHEE - KNER OREZFEIE L TV B0, W
& NS, NE, NW, & E-W AicKBIHR 5. = o
DWW S OWFfERE R X, RAEE TIEREIARET TL
5. OIS OMEEER) H AR TE L <, HELICE
PREEZED 360~410m ITEET 5 3 BB R (R
FEEI-IVE) 2kl FRc, WEs~ 7 ~imdn,
EREUKIEERRICNE R RN E L EE R BRZIR L L 7.
F 7o, WEEHESUEDS, BUKIEERRIC T3 78 ROK 242k
L.

2.2 ZiLEILE OIS EIER O

2.2.1 ZiT&EILH OFKRERtEX 5

& k%S (Lietal, 1986) =Lz => Dk
PRAERG A, 47 bBIEERD F Xy b - % (Bo-mi)-

ZER - Bk (Geng-ma) FEARARGHIN, Rl =71HLK
RIS, B Ef (Yu-shu) -8 (Yi-dun) $ERAE
RScHiA I X 43 L 7e.

BB BSLR AR 1L, PHIE Y v v~ —[ESIcE
L, &/I-B% (Changning) #&HEE2E0. hidA
YR TSy b7 — sOJRERS, AR HE R &
7 F A (Tethys) thAEAMAIRHT OFRGEES2 S HERk S
N5, ToOHEHESE T F it < 5 v LRSI
B 5. ZORAERMIT, HEET Y 7 RLRAK
M DAL GREESICH2 4 2 7o, ={HiEicB VLT
SR DS R b il A 43, Pb, Zn, Ag, Hg, Be, Nb (Ta)
BEOYMGEEBEYTH 5. ILROFEEHIZ, Kl
BUKBIRILIR, KILHEREMILIR, 2 AV VKR, 754
¥V RBIIR, R OBOKESERILIR s & Tdh 5. T DT,
A v R yFHiv A 2 VB 20K (Ga-cun) X (R
PERGIIR) 13, mOBEHETH B, 1987 i SR A T
DFERAERM R ORI R R S N, KILHIBYEEhICHE S
ERBUKERILR OB IE DO AIREMEN RS L7z,

2.2.2 =iIE&EHOEREIEHFRS

B IRETS (Chen et al, 1991) 13, =7THuE%E 12 ©
MRS LT o 7o, IRE -SRI 1, S 51
HE-EhmeE - 2eBEkinbs &, Rl (Bao-
shan) -k Pb-Zn-Hg-Sb il b ic Xa s .

- AL bR E, STIHIsIc B T At e E
ANTEE) & B4 5 Sn-W-Li-Nb-Ta-Cu-Pb-Fe, ER}s &
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DFEHICE - TH#M-S T o s, oMk, L
T 4 Hilgh SR s 5.

(1) PHEERO~RZ7 < 74 b PRELHLEIR 1E Li-Be-Nb-Ta §ii
{LAERZ R, BRGNS T O ATIRIR Ic &2t d 5
(2) HE D754 £ R W-Sn $LIK I3 ERE © R
HICREL, RS & OEflIC B O TES RN IE R AV
VI Pb-Zn-Cu kA4 LT3, o blERIZEIc
HmUHICET 2 EEbN S, = VHIICBWTIER

W - AL - AR A o

PE~BEHR O T VAV ERO< 72 OB A LB KNS
D, [EEFIC Cu-Pb-Zn-Ta-Be OFALIER AL Uz, g
fHEiciE, ZEOKIHE K ->Tnsd GE3KXD.
7z, BE)II7T (Longchuan-jiang), kD > DO fbiE{k
JELOHIER T 13, SHEsth & s v o ks
THD, F1d, Bl (Maan-shan) {ES &)1
=YD 51, BRELRA S Ins0FHER
O b Ic B ) 2 L L EH O EEM A RE T 5.
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Fig. 3 Sketch map showing regional geology, structure and distribution of Cenozoic volcanic craters in the Tengchong-

Lianghe area (revised from Zhuo, 1991).

(3) HERICIZ, fEfdrs LB#ET 5 = AL v RID W-Sn-
Fe-Cu-Pb-Zn JiIKMNFIET 5.

4) S ERELARETH D, BERES(LER
B, HEEHATBH L TWA, XS s A MRSFEL,
=R, Nb (Ta) 864, KRORREEGIN % FES

3. BuBMEMTE LMFLRRIISIK

BBk SR A A 3 B E A A G LTV
3. FHEROKITEEC & - T, Brp-Risic BT
RFE& N 2 B 228 L 7o, iR RS8R 13,
C OFEHIBITICAIE L, = A vast o iR & 2
OmEICE e -T0nE (B3, 4X).

i LR D F L ER E—HH Ot R O WiEic X -
TGS A BUKRICEE L TAER L7, Cofifsici
BuKfiges, B, BUKEHES, YV AF vy 7, KU
KA ALER, 7o v 54 MMERLS L oMBRSERAS

VER DD 55, £ 72 Hg, Sb, As 75 & D EEUKIE T
ZOHYLFET bHESXNTWAS (Zheng et al., 1991 ;
Zhuo, 1991 ; Yao, 1991).

3.1 ZEihEths O EBLL

BB M 13, — iR oriEY (Livhuang-
tang) - M F v (Huanggua-qing) &4 354
Kodiid & o TH 545, B - 2k (Lang-pu
Reshui-tang) 2% 0hcEd 2058 E 605 (Zheng
et al., 1991). T OB 1348 M D BIRMEE O thic fif
B9 5. FBHOEIFIZTHEAALT, 2% 18km
ThHb, ML ART, RSP 14km TH 5. =
O, #200km? Th 5. ERIREEEAICE, JFAER
ke S ERHERES, & owcaiidiEa s EH LT
W3 (53, 4XD.

KIFEFRE L TR EEICE T OISR E R b 5.
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Fig. 4 Distribution map of the
different chemical types of hot
spring water in the Tengchong
area, Yunnan Province (revised
from Guo and Yin, 1990).

1: chemical type of hot spring
water, 2: demarcation line of
chemical types of hot spring

water, 3: hot spring, 4: Late

Cenozoic volcano, 5: Cenozoic
sedimentary basin, 6 : faults.

PEESIC (S AT O 32 s & ZIaE IR 2
L, ¥ =fostt oim R E W baEnhid 5. [RE
- B AIRUA| (Zhuxing-jie Dongdaban-tou) fJiTic
RO LR AN H 5 (FE2X). %6 (Zheng) &
(199D) &, ThSAEIT LTI B RS kLS T
373 <, REgHoEKREAGOBEAICL > TESN
fo & Lo, ISR SBRIEE O N3, mifg
PFIF 200 km? R SMHHEX BB LTS, Dl
o, ZOFIKBEAGTIRELTRIHEIL TE S I
P A v MREEOA[REH S B, KER Cl 2 &0
EERBRAENHEBICH > T AL, HITFKERAELT
Na-HCOs-Cl LD #UK 2k L T 5 Ll s h T

5. EEHIEGHE S, BUkyE & RREE O "o o RE
51 ->TW05, o3 EDEER (magma type) 24
BaR->TWwah, SHEICHY L ABUKREEZR L TV
%, HEMH (ZALER S A o HsETE 1< X 2 Bl 22T
s, FILA M OMER OB S 5 1 5.

By sty o Bukir a1, AfidB o bR s
(68.8Ma) TH 545, MEHFIFALE V. T OIERMER,
HZE < I B O LR 72 IcEEH 9 5. Thidke <5
YIRS 2 =hEttoEREF L, EaEow
H BEEROR T E» S A HE (EX i3 20~100m)
Kk -THEbLNE., TOEALITE, KT WEEPYRCE
FHATAOZILERR SN 5, BNF v & e
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Fig. 5 Geologic map of the Lianghe gold deposit (revised from : Li et al, 1986 ; Liao et al., 1991 ; Zhuo, 1991 ; Yao 1991 ;
Hou and Guo, 1991 ; Guo and Zhu, 1994).
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WWHR SN S, sglicZE Ui fbma B, Bukmiss
O—IEHEES NS, Y (Zao-tang River) & H7K
{i] (Xiao-shui River) ORI - T, EHFHIIO L
A EZIUEBAHLTOED, Thoid, MBS
O RE - HAIRICE F 5 KL OB GETRDS, 1]
DR THRN TR LIcbDTH 5. £/, HIEMHE
123, REBHNCEEH L 7o iiisk b s &, DR o TET T
OHEREYIN S . BUkD Si0, ((ZEHHD, Na/K, Na-
K-Ca, Na-K-Ca-Mg HLFRAER I X 5 &, MO
EEIcB VT, REOFEERES 100~200C (G5
HEE 170°C), 300~600m T4\ Tld 230~240°C, 600 m
PVITogEEKicBWTld, 275°CTdH 5 (Tong etal,
1989 ; Liao et al, 1991).

3.2 B R

Byt BdtE 13, WERE IS - T 62 B DR
B fi L TWwb (Hou and Guo, 1991). £ NN DR
REFREA D SHEORNDORIFEER > TW5E. Tho
DEVKIEB ORI ZHETH 205, DIFIKd~Ns k9
TIRKDIRENE L, REPKE L, HBEOBKLY %
PO 5 E DR B 5. Bl R EE (s 57 v iR
RED) B oHisicB ) 2 AR RRRETHD, BifR
kA SPERG 13 km (24° 57.5"N, 98° 265" E), Ll
DO =AMER I AE S 5. hEREYIECTH S 1912
T, WhRtEYE & A o E A, —5L (Yi-hong)
] EMEENTE Y, ToOHUSORRES [ EgEiz
it | EFREN A X S ITHE 5 72 (Liaoet al., 1991). EE
HBEGE 1, ok ZSE (Zhongxiao-si) 7» & PEDfIA
&Y (Xianren-zaotang) £ ¢, FDAAKF ~ (Songmu-
qing) » 54LDF{Hl] (Ban'ge-shan) ¥ T2 X L, £k
ORI 85km? TH B (553, 4, 5XD.

C oBGHIC B T BRI, FALT NS O IR
- Y WEE IS - THREL, WEmD o Wb
BN Bic Liciiv, SREVDIKT T 5. @R, KRR,
iR, MR, HEXm R OESKILEE, BE < okt
RLTVA, BEXIEEIC HO, CO, KU H,S Th 5703,
/VE® CH,CO,H,NH, F,Cl s & b ZATWS, HHiH
RICB T 2IRFKOEE R 24~102C TH 5. T DHER
1, 40°C LI N DIRIRAS 29.9%, 40~60°C A3 37.7%, 60~
80°C 7% 18.2%, 80°C LA LR 14.3% TH 5. il
Hirf s B 2IERKD pH &, 2~98 Oficd v, ik
R (pH=2~6) & 77 )R (pH=8~9.8) IZ531F %
ENTES,

Byt BT ORIRKE, FEEIEGA A vHicE S
T Na-CI-HCO; Y, Na-HCO;-C1 %, Na-SO,%, Ko
Na-Cl1 %Y & Na-Ca-HCOs-SO, Y (5 R) It fETE 3
(Liao et al., 1981 ; Liao et al., 1991 ; Zhuo 1991 ; Hou
and Guo, 1991). —4, #5 (Guoand Yin, 1990) 1T &
MU, RS GFY 7,200 km®) N OER L, Ko

23, Na-HCO; BLDIKTH %05, /KD Na & HCO; DEH
EB LY, Na & SiO, DEREICESWVWT, Na-HCO; !
DKE 4 TNV—=F IR FBEENTES (B4, 6K ;5
139, $1 EE40 7 V-7 DFHEAGERSE, Na, H
KO HS1I0, TH 5. ALFEIIFFIFEICEI NG, Inb
B EAM CO, 28 E IS 60°C DEUKHIZARL T
HEUREYE LCGRIRTE 2, 207 0v—713, H1
DINV=7EDbEHWCaDEEEGATVWSED, id
FEAD CO, Z2EEITE T 100°C FEE O Buk i isfi#
LcEYE LCHIITE 5. 307 V=713, Mk
ICZE®D Na, K & Ca 258, INo Ol Mok
EhoEHLELbDEEZ LN, Buki3HERSEVIRE
T TOBUKEEIEHOMITIC > THE LT EA2RLT
W5, —J, B & B - BUKIEDRRKOLFRERIE,
12 Na-CI-HCO; il & Na-HCOs-Cl BITh 5.  EjihEh
i LRI O R SRR DAL RERY 1E, FEiT Mg-Ca-HCO;
R (E#L7s &) & Na-HCO;-CO B (R kf1r) <
b 5.

3.3 BRLEBY (Sinters)

BB I A SN ALY, & L CHEE
(silica sinter), f7fk#E (travertine) & EEFE (efflores-
cence or bloom) THiRK = 117 R #EfE (layered sinter),
IRIENG (silica cap), MEIRIE, K UURIESM (sinter pla-
tform) TdH 5. IR\ T, & (efflorescence or bloom),
AW & AFES I TH 5.

O HFE HEHEORRER, BIK BIREERTH 3.
FEiz, #ikHH (Lao-gunguo), Kig#i (Da-gunguo), HR
#5/% (Yanjing-quan), MOTGEL - 5% (Livhuang-
kuang Dong-gou) 75 & Disgic/fd 5. @i, *
KHEKATH Y, FHCE, IKETH S, HEoH
&, FICHAL L IRER Oz D€ — L KRG E N,
KNS ESFDBEUKRE D NA T HFEL TV B, £D
JEEBI (HICPASE, 780 LERASH L Ap I e BUKIRER D /¥
A 7HRERLNE. TOEBREE T2y F A= OE
A—bETHY, HiEEEHICHE EHEE) 2U)-
THRET 5. A TORIBIIE, Hs (E¥ £046
EMRROAIE) DHEATF ATV S, HIEOKE, F
IZSi0, TH Y, EEEAAN 5> TV, FLgeRIc
DT B EEREL, EEEE, 374 v AEEyFTL YR
boEEENS.

Frl CEEEHSIYIEE, FELLTEHATDH
v, LEOWMKIROGELEHGEETNE. G481
0.08~04ppm TH 5. df VEHHEDRK 13, T & LT
hEEEHTH B0, EHOAVENCEENS. o
i, 0.1~0.8ppm TH 5.

@ [IKEE IKEEG T ICRERI ORI » THOF
75 Ab2VEAABEEL, BIkT, EI215~20
cm TH 5. FEHHEESYNE, &~ v 7 v RO E&A
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80 60 40 20 20 40 60 80
-— Ca 0 1 Cl —
Cations % meq Anions
1000
000 - B-1
N °
500: . [}
°
o @
L ° L4
éﬂ 100 0'
~ - 0
%‘ C a
5ok 8 o o #HIII—7
- oo ® F2N0—T
i A o FE3I—7
i A BAIn—7
10 1 Lol L i1l L [ e |
10 100 1000 10000
HCO; (mg/L)
1000
C B-2
o °
500 - .s
.
- . .
3 | .
g
g .« ¢
g 100F ‘ee 6K ERMsRHE O R K TS O = MK
“ ok a o Wi1sA—v (A) & Na-HCO; iR DL 7 b — 7
50 B (o] I\ _ _ .
i 204500 * Basn—r . X453 (.B. 1,B 2). (Guo and Yin, 1.990),
i o Fig. 6 Trilinear piper plot showing the
A & EIIN—TF chemistry of hot spring waters (A), and
i A BaIN—7 chemical grouping of Na-HCO; type hot
spring waters by Na® vs. HCO; (B-1)
10 k 1 e . L b and Na' vs. SiO, (B-2) diagrams, Teng-
10 50 100 500 chong area, Yunnan Province (revised
SiO, (mg/L) from Guo and Yin, 1990).
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Table 1
geothermal areas in the Yunnan Province.
(after Zhang et al., 1989).

$ 85

Erlg - I B 0 B RSRKOLERY R O 7V — 7' X5y (Zhang et al., 1989).
Chemical compositions and grouping of hot spring waters from the Tengchong-Lianghe
Values of ion composition in milligram per liter (mg/I)

TN—7 TRRKDLFR Nat K+  Ca* Mg» HCO* CO? SO* (CF 80 pH
LU 438 09 33 005 56 13.2 14 643 92
AV 42 1 3.4 006 78 8 2 50 8.3

| L 51.2 13 33 0.11 82 21.8 35 799 9

j/_ & 23— i 47 1 6 066 112 10 5 70 7.2
TLHBOKGE 42 1 1.4 0.03 100 14 2 58 74
HaTF 364 1 36 017 86 13.2 17 474 73
STREIRYY 4655 09 2 012 80 21.2 14 63 9.1
AR 100 2 7.96 021 209 11 7 75 8

| AEKig 112 4 19.2 118 264 50 399 50 75

jb_; RS 85 4 12.9 003 194 10 7 95 77
B 88 3 5.7 0.07 169 16 14 83 79
Fo IR 120 3 13.6 089 281 17 5 70 73
SRR 645 203 139 558 1710 40 521 773 69
IR 350 34 22 326 775 32 139 123 72
TRES R 300 172 205 339 750 43 316 643 73
BB 210 15 2.1 03 434 12 45 158 78

_ | B 290 21 199 304 719 21 59 115 71

7‘/1/:7 A 470 65 40.4 109 1543 2 57 52 7.3
KEURIER 500 42 13.6 16.6 1518 1 36 50 71
BERHE 220 14 329 35 787 4 18 123 7.3
BRL 420 40 243 4.02 1087 1 82 45 6.8
KGR 45 1 11 003 62 37 8 2 55 9.4
L4ET 44 1 1.7 0.01 63 37 13 4 46 9.1

g W 62 1 11 009 75 55 10 4 83 9.5

IN—~T | TEERERE 42 1 1.7 003 69 37 10 2 50 93
FEHHRSR 27 1 2.4 007 56 12 7 2 43 8.8
JEETRE S 63 2 2.4 001 72 28 8 4 83 9.2

Ths. Ihoiod Bzl HERS 5 W
SHFHERICEEH T 2.

® #EE (efflorescence or bloom) FICHfEEYE, H#E
m, EINF v, MOWEIL - K# (Livhuang-kuang
Da-gouw) 75 & DT, BUR (60~80°C), iR (>80
C), &R (high temperature fountain, >60°C),
HESFLEE oM M O 2 Offic i 5. HnHRL
I, FRIK BOIK, EEIR, MEHEIR, M OTEEURICEEHT 9
3. WS, TV =7 Y, AE, 35 ELA, B
i Af, NabBHIZA G, KBJIZA G, a—+¥ 1 (roze-
nite) 75 EOMBEIGIY &, DEOGHETH 5.

@ FHIEWE FiC, 3 L[E UHHRKOBEER, SEE
R, EEESKILE T Ol L Tw b, EEHWY)
FHAME TH 5728, FioaaoEinE & 2RI Hhd
5. BHR, HRIR, BR, BOROESHICNA, KRE10%E

Brici3, SEEOMERSARS 5.

3.4 BEORKEEER

RES OZENER 3 esksi b, Ak, fhtAb, RO
FHcFsE L 7o 54 MEERAULERTH 5.

RORE S ILE, S OHALIER & OBRMNERETH
. HEITHSSEE LY, &2 ST HEIRO NE R O o
REathicZE L, ZEmoHbizml Tva.

Ak, Fi, BHER YA+ v 7, BREEDE,
RO LAMS & L TN S, HERRBESEZHED, —i
ICHEMEIC T 2 AEAIIRE % v b 7 — 7 G % F o,

BIRE LA E W 2, —HoRSEEE (pervasive
silicified alteration) Tbh 5. Thl, #EHLO FHAL
TEPLRIRICE EN TV HyS, CO, 15 E it
W OBRLE s Rk &AL TA U 72 Ho SOy, H, CO;
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1 EEEUIRIERRIC X 2ERERICEDEL L D E
EZons, BREALZEE R FckE #Bngic
B->THmL, WEEGEOREIZZITWE T ENIHL
WThHDH, BEOBERENEHDOTE L, FBEAREG
TIKFT 5. FREE0mEEINEIED S /G ISR
W, REEbA, §5E b, K b E T e ES 4 bR
& B AR,

(1) sREEbE, WiERERohEiiciiEL, #FL
WiAlEE LS, BER, U A+ 7, BUKARESTS
ERFEMT 5. ERAEIYNE, %, K, EEALT
by, DVTHA Y FA b, HFAGEEDRLIYIT
b5, DHEOIREHEEE ETRAL D 500m 1T
T 5.

(2) §oEEbARE, sE LR OSMINC AL, Th &ifl
®dn, v A oREEdEE LR S BT 28k
ZROM T Z G, KL Ecr4+) -1+,
154 -2 54 MEBEINTH 5. R
EfbR &b dDsw,

(3) kitAtHd, HMbwH oMy 5. DOl
(&, WREH-HNF v WEofhE TRk E 720, 500~800
mIiCET 5. ERZEHEMEAA Y F4 b, DVTHIE
A, A48, 454 b= A 2 94 MROEIY, =
AT 54N, FavhA b, HERMIETHD. fEEAL
WONE TR, HEREAL» S 7o v 54 MERicm g
T, ROy EniBnonsd, HEAA—=HIZAA
“AFXNVFAL=>HAA)FAb-AFA +-(4F4 k-2
A 54 ) BREBIYMZAER, O LA4 ) FA b~
HAVFA F=A4 54 b =454 b= A7 54 ) RE
[BEE Y, A ) FA M- 54 b2 27 54
M) OIRSTEIMAEY, 14 F4 b-F 4w A4 ML
TEHETh 5,

(4) 7eEIA MEmOFEBREEIYNZ, JHE Ok

BERIGIIY ORE R G ENAGILTH 5. — RIS
OffEEE LTV S, TNRBEEOHEZEEH ALK
AJREME b b 5.

BB 1< B 0 B IEREE VAR L IRIR OB A
AfbEibffbs X O OMEEIER & OBfRIE, HF2E
DX IHED 5N S (Hou and Guo, 1991).  Ziigihsh
Hirsrhic B8 0 B AME LA £ & 4 B BUKEEER IR, 1L
WA 4 MMb, 454 M-z x 27 54 MEK
UR 27 74 MEESGUHETAUER D S5 - 1.

HAYFA MEE AA)FA rEREEL, RENR
HWPHRLAEE LT, #A ) A A (tridymite),
HANFA M-TFHFA N, AAYFA 454 b=
AAT A AP SR ABUEEETH L. 154
h=2 %27 54 MLIZA 54 b2 22 54 MESBILY)
ZELEL, RENBIEYHEGE L LTA 54 -2 27
g4 NEABIEY-H A ) FA A, 454 b=
A7 94 MEBREIY-HA ) A4 M-EEA, A5k
“Z X754 MBEBY-HA Y A Mb, 454 b=
2 X754 NEAREHD O 15 B~ TIRIEEE TH
5., 2402854 MEERA 2 54 b EFEEL, RAT S
4 b= 54 b= 227 54 NEBEBIN O EE )
SB59T7 VA VHEETHS FE23H).

Bl OZE 5 4 713, FNHIZH > THRELLIFIZA
b EHALERTH 305, 23, HENEIhE &%
FRIC TR U 2o BUKifiADs, RESZSRIER L THER
LicbDTh 3. HEALLORENZIIIHA GO
3, BIEAA-BEA, BHIZAA-A4 Y F4 b+, BHIZA
A-EHA-A A ) F A b THY, TS ERMEREIC
Ko THERLELbDTH S, BLILOLEIYHAE
&, B4 FA b, HEO-BEEATHY GE25R),
NS BERME-55 7 LA ) HEBOK D S AR L 72,

BB T IcE T 2 BOKEEER I A Y F 4 b

2k g ot B Ic B 0 B IEREHMLBUKEEH O TR A E 4 1 7 OFiE (Hou and Guo, 1991).

Table 2 Characteristics of main alteration types in the Rehai geothermal field in Tengchong County, Yunnan
Province, China (after Hou and Guo, 1991).

IEIAT BKOWE REHITEH RFH2REAT
et BE-557 A0 | E BE-DAVF AN, PE—EEE (tridymite)
Ut

RiZABIL 733 HiEAE LA E-BEER, BNTAB-IAY AN, BEAB-BEER-HAY A

AAIZAME, 557 A AVME ZATEAD AR EADATGA AR ZANRRTESAD

AFAR-AR EAtE-SamAE: AFAD-AAIBANE, AFAN-ZAY ZA BTN AV T ANBEER, ATAN-ZAZZA N, BB~

7EAME B HAVFANEER, AFAD-RAAT FANRETEI- A AV FAME, AFA AR A
NEABSY

HAVFAME EAME HAVF AT HAVFABEER, WAV F AT FAA AN, HAVFARATAD-RRAY 2 A EE
¥}
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B3R BAEAMITICE U AR, T OWEY) EAEH OB ILHOIEHEE (Hou and Guo, 1991). Hifif
Eppm. () 3% v 7L
Table 3 Metal analyses of hot spring water and precipitates in the Rehai geothermal field (after Hou
and Guo, 1991). Values in parts per million (ppm). Numbers in brackets indicate number of samples.

FERTGRE & — - - - — R
B BRKAT) SUA-HIERB6)| A TEN13) EAHERVKEEH#H(184) Aby 70— FHRR(148)

Au 0.0000448 0.0103 0.0155 0.0425 0.2225

Ag 0.0004163 0.1434 0.3344 0.4695 3.2655

As 0.0785472 14.4616 49.2840 77.5638 219.0068

Sh 0.0059376 1.4780 7.8546 5.1145 11.9871

Hg 0.0005000 0.1602 0.3262 0.4997 0.6618

Tl 0.0028027 1.7016 3.5371 2.1427 3.2426

Bi 0.0000116 0.0813 0.4497 0.5548 0.1049

U 0.0004133 4.7598 8.4435 7.6186 4.5561

4% BuEHiEiTIc s O 2 RRILBY) A BEEO@BILEOEAE R (Guo and Zhu, 1994). Hf7id ppm. ( ) @H v~
VL
Table 4 Metal analyses of precipitates and altered rock in the Rehai geothermal field (after Guo and Zhu, 1994).

Values in parts per million (ppm). Numbers in brackets indicate number of samples.

As Sb Hg

B FE & [ FiE & [ FHiE

Au Ag
i EAE & E
@%@ﬂ AR 0.03~19.85| 2.73(28) | 0.50~98.10 | 27.0111)
B 0.005~4.00| 0.63(45) | 0.5~152.4 | 25.8(20)
BOKEES 0.023~1.12| 021(9 |0.50~28.98 | 5.72(6)

0.14~61.35 | 11.38(7) | 0.15~4.00 | 1754 | 0.20~15.62| 7.01(D
0.03~358.25 | 30.89(15) | 0.14~20.75 | 4.64(13) | 0.006~4.63 | 0.97(16)

0.60~299.50 | 33.13(17) [0.02~171.25|10.77(17) | 0.05~45.40 | 4.02(18)

3, IhFTiIKHES NI ESHRFED 6O ; il (Yang-
shan, &8RN, T#RE), X% (Maoming, [JNHE), b4
-F (Shalingzi, EALIE, &), E/KIL (Baishuijiang,
BERGUR, BRPEED, (BN TEmWiEEEER-. P,
X #adr (021) & (111) © ©— 72 2 AW 5 Hinckley
crystallinity value (Hinkley, 1963) 1z &g, Zmih
BTl He i 1.67 2318 5117z (Zhang et al., 1967).
i T T ORRRGIE F KLU O BEEDR 1 (1.35,
Liu and Guo, 1980), {E[{tEOWET (1.40), LEED
% (1.30-1.40), (LRGN (1.10) &% Enls &
DTHY, bEWMETH 3. BygHiBHiEhic Ao n
LEtkEE S A ) F 4 b IERILROMEE-EN 7 Wy
JEITin - TR T B HA2 D 5.

3.5 RAbw?¥ - U—URESLHEKAKRE
BB R by 2 - U — 2 AR & BUKAEE
DEEINICERYT 3. TS 3 —RBRICATEIKE AR
B BREVKEEOERIC R o b EEZL SN TV S

s, BB T, BUKAMEN R Ny s T —7
FiEgohe 2D AN 5.

BB D 2 Ny 7« 7 — 7 [0 BRI, BLE
KEBITHIRICEE N T 5. EBHO RS (382 — b v
SHEA—MVTHD, REHT2yF A — b SE
A—=FNVETTHBH, IkbILVWET AR, 20mLIET
HB. ANy 7= AREE, BER S IR-REIRR
DEERZR L, BRIEBVKEZE R O Rt % R - TR
tHd 5. F@EMIE N-S A& NE AETHB. A by
7«0 — 7 GIEmOREIEYIE, £& L TEM EH0,
RS, FEIE, MOEBILTH D, DEOKEAE
154 FbEENE. —RICEEEAESATO S,
HIILOEHERER, FELTOIAHETH 205, BIR,
FRR, MOBRIRI EOEAEKbH 5. AFILE, BbIC
ROk OfERE LTA LN D, T —MBRIROEAK
ELCEHT 3.

Byt O BUK A 1E, IR (bedded), MRIR
(vein), f&ik (pipe), #EIK (nodular) OEEEEL,

— 338 —



rREIPH R =T a1 38 1 2 B S OVRR IR (£ P4

F5#K BEHEMIT IC 51 2 —HORIR O F s b FEsy Lk, BER ORI (Tong and Zhang, 1989).
Table 5 Chemical compositions and isotope compositions of hydrogen and oxygen of a part of hot-spring water
from the Rehai geothermal field (after Tong and Zhang, 1989).

TEH (D) A B C D E F G H I J K
REC) 88 91 95 42 485 83 69.5 92 95.8 95.8 23
pH HHh 8 5.5 8 6 75 75 6.5 7 75 75

pH =K 8 3.1 9.4 7 7 75 73 78 8.55 8.2 6.4
Na (mg/D) 840 58 680 130 180 420 380 440 340 450 5
K (mg/) 120 23 110 25 30 55 50 63 61 42 4
Ca (mg/D 0.1 9.43 0.29 2.86 3.4 472 2.86 2.72 10.7 0.86 6.43
Mg (mg/) 0.02 3.21 0.02 0.18 0.21 0.09 0.11 0.22 1.79 0.17 1.83
Li (mg/) 8.31 0.60 6.20 6.20 2.10 3.90 3.80 3.80 3.40 4.00 0.04
COs (mg/)) 0 0 261 0 0 0 0 0 37 22 0
HCOs (mg/) 1160 0 700 250 353 637 606 615 512 522 44
Cl (mg/) 698 16 559 57 93 256 217 295 269 372 1
S04 (mg/D) 31 303 1 18 56 38 26 47 24 27 16
F (mg/) 20 12 14 22 35 8.3 7 78 7 9.7

HBO;z (mg/) 52 3 42 8 1 17 16 19 18 14

SiO2 (mg/) 450 195 340 105 108 175 163 180 170 118 51
8D (%0 -636  _586 -65.8 -56.6 -61.2 -72.6 -60.8 -65.7 -68.4 -68.9 -58.4
8180 (%0 -7.15 -5.06 -7.54 -12.25 -9.30 -9.35 -9.03 -85 -8.54 -8.47 -8.71
H6EK ErEoErh-Riisic B 0 2IEK, MUK EERFKDOIKR, BFEOFRMAMERS (%) (Shen etal, 1982). ( )

E v 7V

Table 6 Oxygen and hydrogen isotope compositions (%) of surface water, underground water and geothermal water
from Tengchong-Lianghe area, Yunnan Province (after Shen et al., 1982).

HiA(6) HIT7K@B) IEHFMEOIRRG) | BT HBHEEOIRRQ) | Lo NEEEOIRR(Q)
i [ TEE i B T 6 B THE i [ TEHE B TEE
8D
-73.82~-62.10 | -65.81 | -57.07~-50.33 | -53.68 |-68.94~-63.57| -66.49 |-85.91~-81.44| -83.68 |-7187~-71.02| -71.46
8180 | -11.02~-846 | -9.44 | -848~-795 | -816 | -850~-7.15 | -8.02 |-10.76~-854 | -965 | -10.46~-9.09 | -9.76

WAL %22 < G, M 4R 2k d 2 G 5
L 7FD—>Th5.

2Ny 7 e T =7 GEERTIC O BT T B Bk
A, BUKIBRIC L > TER L 72, 1BF I E—Fr
TA~SEIFEEFRAE L2 EMFATX 3. CoFEDIE
FBBKBERIBETOBE I N TE D, HBOAXLIC
LT NMUAIEL, i3] EFpENTWS, TOfE
OIEF A IRE) & ERRIIEA - T, KEOWH
tr & T ERRBKE, ERO» S8 A — bovDl LEH

“57 = =Ruidian

T 5.

3.6 WAEILK

(1) # %=

WA RILR D 1S, JLRDOFRILE H A & P~ 5 8
PR & KO 2 S oF)INCHR S 5. SRR O A i
Z, 6km?Thsb. HIRIIBWT, IBEE (Hama-
zul), HEFETF, IAESE SR F v D 4 HgHs iR
C&fifbshTns, BREINCESRIIEA TR

— 339 —



WHFAER RS 2001 4F S 52%& H8T

|
)

™

%

R,(zoOkm’) TR
L BEE /

R,(25km’)

\

&\\\\\\\

f'f SR—JR o R
/%;‘

& ﬂ?kiﬁ Rz(60km )

i BB I B 2 Ri-Re LA EX & A-
B, C-D, E-F, G-H {fl{i 0 fiii& (Zheng et al., 1991).
Fig.7 Sketch map showing the three geochemical
survey areas (R;, Ry, R3y) and location of A-B traverse
in the Rehai geothermal field (after Zheng et al., 1991).

PARF VHIBR O Ic B WTIE, HEL N v v T, BELbT
W, MOR—Y v L 5> T, T TIch RIS IR
icET 2 HEEL M v AEE LTV S ST, Bt
FOBOHFEE LB SN TS, HWEEHRED, —f%H
KEWESEEE/RT. 0D, BREKCLIEE
e & @ DIALER N BIE bEEfThTh 2 LHEES O
5. Lo L, SRAERORG FEEFHRINEEZL 5N 5.
Z ORI, it o B LKA RS I UM S T
W5, BEETHRIS S HET & T o KiEE »sEAl T
Hotlk, BETHA.

(2) #L f&
SRR, £ 3a%ERE LTERL, N-S
EITOWBRAE ORI ERT 5. —o 0Lk E S
MR E RIS, FICHEGE~ERDO IR &H
5, §ilRE 4 oEREIE N-S Hlajé NNE HETH 5.
%< 13 55°~87° W Rl TH 5. O &>DEIIRN T
2 OHBNRPE I ) G 0EMES S Z 129, Sk
N ESERTEE T 1E, KREOBUKBERABENR SN S,
SHA13, BRIR, EEIR, » o 2R, AR, ROl
BHIR EUkFLEBGID REAET S, SLAYIE, F
ICEERESL & BRI, TR\ CRERLERSE, ERPE, BIHRSLME,
BEERSE, WL, NMOBREBED SIS, IRAHEYIE
Fic, JFEARE-WMEAREO AR, i, E£OAH, KU
Yy AN=THb., ToOfuziz, AAVFA L, BHITA
G, 4540, AAT 54 M EOEER Y, KO
WOEHRATH D, BAREIIEF M TH 5. [
PR D &85 4 O ALE 3.7 g/t, S Au/Ag M3
1/10~1/19 T& 5.

(3) FEE R ORISR O i L R

MO WL & LD 3L P EERIEEL, FN

A 0 1 km B
ppm 30 Co
15 1 M—A
0
ppm 100 A Ni
50 1 /
0 1500
ppm 1000 | Mn
500 1 /viuﬂh\;a/ﬁ“\
0
ppm 100 4 7Zn
%0 /\/\/—/\/m
0
20
0
ppm 400 A Rb
200 | \/\/([ﬂ]]IIIﬂ]l\
0 >70
ppm 60 Li
30 ~ /-—m"m\/‘ﬂ]
ppm 1.8 Bi ﬂ l M
0.5
0
ppm 5.0 { Sb e
0
ppm 40 As
20 - /([H]]Iﬂ]]]:nhjnm\
0
ppb 200 Hg
100 - _@Aﬂhﬂ]h_,
0 I 05 OB N

NY v NY NY Ny

FEOX MEME-EINF v O A-BllFHIc
4534 (Zheng et al., 1991).
Ny': fhfade o B LHERTE, Ny’ fhida Eia M O,
Ny’ A Y F 4 MUERSEERS, Ny 4 F4 Mb
4I3I_JEEE/E<EF€¥EJ:' ) Z<4 b (rhythmite), 7s': #&
A BEER AL

Fig. 8 Pedogeochemical anomalies along A-B traverse in

the Liuhuangtang-Huangguaqing geothermal field
(after Zheng et al., 1991). Values in parts per million
(ppm). Ny': weathered crust of granite, Ny : granitic
conglomerate ang sandstone, N7° : kaolinitized granitic
sandstone, Ny' : rhythmite between kaolinitized grani-
tic sandstone and conglomerite, 7;5' : Yanshanian bio-
tite granite.

B 5 TENOITTHRE

BRI B RREMES S B, IRRK, ThEY), £ L
TEEHOTICB VT, BEMEILER 2R 5
WAL T HAE TH 5 Au-Ag-As-Sb-Hg-T1 DEE)
EWV. IS OICHRICEEE SR OSE, T8h B ER
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G0 7

V%K)

O REE-EN T BRI B ) 5 LI O rRIBE O (Zheng el al., 1991), HAL(E ppm.
Fig. 9 Pedogeochemical anomalies in the Liuhuangtang-Huangguaqing geothermal field, Tengchong, Yunnan (after

Zheng et al., 1991). Values in parts per million (ppm).

S EATICA A » T Tl>Hg-Sb—>As—>Ag-Au 73289
5hd (B3, 43%). RRKOEEEEE, 0.01~0.16
ppb THBH, v vy — EK@), vvr— (FH) kU
B ERHNOEEEEITIENZ N 0.001~0.63 ppm,
0.004~0.17 ppm, 0.001~0.73ppm TH 5. Hifai2ED
hTefi lppm P ED b DIE36% 2 5%, 2 b vy
70— AEHNTIE, £86%E 1 ppm UL L3,
13.1% 2 5 5.

WoGHRLEVLWI LR oM TH 2. HR
K vvy— (FE, vvy— (F), RUBHEELE
WoMEERIE, 11 0.01~0.1 ppb, 0.01~6.02
ppm, 0.086~3.0 ppm, AT 0.001~92.1 ppm TbH. §ifq
2, 20T THEA30ppm LI EDOLDIF 1% % 5
5. Abvw 7 - U—0 AREOREARE, 0.001~545
ppm TH 5, 30ppm KV EWVWHDIZ, 11.2% TH 5.

BB, MOZONATICH 3 ZFEHOE AN D
EEERE, PEHHERES ckbS<, 24~66ppb T
bo, K, eSS OERES T 0.6~0.7ppb &K
W (Zhu et al., 1986).

(4) IRIRIK DIEI LA LR

FEHl & N BRSO IR IROK DEFR, KR, RO
TR DRI AR L, 6" On,0 28 —12.3%0~ —5.1%0, 6Dn,o
75 —68.9%0 ~ — 55.7%0, 6% Cco, 73 —5.2%~ —1.6% TH
5. RFAFNELD 6" Ceo, fEIE —4.6%0 & —4.1%0 It
thl7e, WRIRK, BAARRE, kL & o 6% S JIEED

57.8% 1, —2%0~+2%0 D 75.6% (%, —4%o~ +4%0 DFE
IZ6 5. 6Duo (FRKOHPHICH 35—, 6"°0uo0 DI
Bl +1~+4% BOWAHAICY 7 b T2 &5, EEK
W3 RKZERERFETEKRNELERIELIcEDH B T
LAY S (55, 62%).

BEHIZ IR O BRESE T 35 1 2 BuK A s th o G 5N
DFREEEYH LT, v—HF—+F=v - -=wf 707
o — 7 (laser Raman microprobe) % HWTHIE L 72
FER, WHHORSME, H072%, H,S28% TH D, XikH
DR%AE CO, 67.1%, HyS 12.6%, Hy 20.3% TdH 5 (Guo
and Zhu, 1994).

(5) W3k & Rl D B FR D [F AR RF

M BLR DIRGEED 680 13 5.0~8.8 /¥ — 3 b, E
73/=3 0 Th 5. [AFNRL» S 10~50 cm Bt 72T
HEE(LIE D25 60 13 23~124/5— I L, Fg76
N = VT, IRATFTE W %2> (Zhang et al., 1995).

4. BBHMEMIEICH T I METESHOHH

&5 (Zheng et al, 1991 ; Zhu et al., 1986) (%, E\ifE
HUZAHI B O 0 200 km? FEFHLIA o Hilk (55 7 XD
cBF s tELEAOHNIOVWT, METRONIEE
17 PRHERLUTOES> D TH 5. Hg 13 XG4 H
kel EREZS, Li, Rb, Cs 32CHFIINE, Be, B, P,
Cr, Cu, Pb, Zn, W, Mo, Mn, Ag, V, Ti, Ni, Co, Sr, Ba IC
SWVWTI, A7 o5 7RERMNMIETH 5.
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5P OTERIEE M (Zheng et al., 1991).
1 EPURCHERSE, 2 EiTHE L, 3 iR &
Kileg, 4 dARMEREE, 5 Bl it
Fig. 10 Pedogeochemical anomalies along C-D traverse
in the Liuhuangtang-Huangguaqing geothermal field
(after Zheng et al., 1991).
1: Quaternary sediments, 2: Pleistocene andesite, 3 :
Tertiary sedimentary rocks and volcanic rocks, 4 :
Paleozoic sedimentary rocks, 5 : Jurassic granite.
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1 it s, 2 B RRE, 3 S=fdHERS &
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Fig. 11 Pedogeochemical anomalies along E-F traverse
in the Liuhuangtang-Huangguaqing geothermal field
(after Zheng et al., 1991).

1: Pleistocene andesite, 2: Pleistocene basalt, 3:
Tertiary sedimentary rocks and volcanic rocks.

K& < FEEHIEIHICE L T WA H, —>o/hE Wik
3L B 2 8k 9 5 (Zheng et al, 1991). @ik
1460 m ITALE S 2 [KIEH ] Tl 96.6°C DplERH
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Fig. 12 Pedogeochemical anomalies in the Rehai geothermal field and the adjacent areas, Yunnan Province (after Zheng

et al.,, 1991). Values in parts per million (ppm).
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WRERIESLY), HEIRIR Y — 5 AR O R OSN3 LE
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FOBUKEENC & 0 P L HEE, GIKEEL S S HTET 5

FIKIT R X E LR LN F v - s 25
km* PN & 0 TR ZRE L, ZonRomMEks Y
Fraif-7c. TOXIHKDO EW g BT A-B) <
(&, MEITTHROEE ML, [Higgh | Z2dul & LB
KGR DR IR T B EASED SN S (58
XD, BUKIEB) @ISO FIC B WT, Bi, Li
Rb, As, Sb,Hg (Sn 2#&1) HOEGBEEREMED 51
%—7, ZDOHMHNE, Mn, Ni, Zn, Co, Pb 50 &4k &
WHEHOLNE, ML 2ODLEBEENG Ny — v
(&, BUKIEEOIRE S 2 KBS S D M E TR D1
Ny — BB Z TWA T EERIET B,

LR L AR R EIE, SFEAFICBLTHEDEN
5. FHIXDLMO 2513, Hg, As, Bi, Li, Rb D531 %
AT IS ORI IIRIF I ERETOA ST
5. —4, AHoD 2511d, Pb,Zn, Mn, Ni, Co, Ba D445
ThHY, @EEROSAHKET, RRSHEOERETIE
CLABENMERFLTWALSICHAZ B,

4.2 BEMBMEAST 60 km? Xi%, KU 200km? X
BAICETZLEFOMETRSH
X O IRFEF O LR 2 5 fodic, B TRITRL
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D A3 A ERE L, MEITTEIT L.
R, X3, M- EI0F v & 2 OREEERICAIE T %
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DOHBK DRI IFBUKIEEN FFEY S s, HE FEIE &
D, BUKIEE)OHEEN/D L0 & D D SRR 97~98°C D
R AEER LTV A, RXKIHIcBWVWT, C-D & E-F
ZoofllER GETXD THIEETT- 2. C-DilllfED M
- Bk BUKIEEIXIC 3, Bi, Sn, Be, Li, Rb, As,
Sb, Hg 5 L LR OESEESHNE LN, BUKIEEIX
DOz F, Cu, Zn, Mn, Ni, Co 05D 5 R E 47 H
Bohtc GE10KD. E-F Al WT, iEE-#LF
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BRI, = OMifliciE, Mn, Zn, Ni, Co, Cu ZrED
EEEMIBE LN (BI11K). C-D & E-Filllfic
BUIEIDOLS BRI, RIXD A-BRIFRICB S
000 EFEFEITHABIL TW B,

Ry XS T3 HIEGOR 2 BREL L, © OMEICRZE 0
L7c. T OFER, IRBHISMEITCES M bRbE L 7ot
WIS/ NEIPH T db % Ry XIS B 2900 &, FELL L 7ohf
BMAERLTOVA, ByEiEdigo H0 i3, Bi, As, Sb,
Hg 75 & OEREVKE TR O SR EEHIZED 51 5.
TN o OEBEEEFEIE, A ISR X 5 <3
TE D BUKIEE I Ot 2 O IR SR ITEE) O AR 13X LE —
9 5. BugHiBUE OSENIC I, Pb, Zn, Mn %0 S
FEREENED NS G 12XD.

4.3 RBHEMETELZORAICETIZEADHMET
EL K
BUKEH DI EDWER S EAREEM S 120ic, B
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Fig. 13 Pedogeochemical anomalies along G-H traverse
in the Liuhuangtang-Huangguaqing geothermal field
(after Zheng et al., 1991).
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