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Table 2 Main trace elements contents of geyserite and related rocks (10 %)

“\.\\ . é
~_ JLE
\\“\

B T
ik 1 59.85 80.39 69.0 96.14 18.98 6.53 3.77 6.98 173.13 1.04 5.70 56.24 1900 0.155
70 Bk 192.74 48.42 36.80 5.40 22.09 5.14 2.57 3.70 49.87 0.7% 6.09 159.12 8300 0.198

MR 221,47 3.48 509.08 17.09 59.26 16.20 15.29 29.38 588.84 3.72 3.41 120.03 3700 0.003

Li Be Rb Cs Nb Ta Zr Th Ti v Cr Mn Fe Au

Hoae =1 :
( b ) 21 1.3 78 1.4 19 1.6 130 58 6400 140 110 1300 58000 0.004

LA o T R B B A T T

ARG L, PR ST O, MARIER S KIRAET Au TCEFRE AW,
S B A AL, 24924 0..003 x 107 ©, {HAE & Au 1073 & BEE RS, 3K 0.015x 107 ¢,
AT SR (A6 4 2 by AR, FAT B w8 4 A 98kl 0. 198 x 107 6, i #E 0. 155 x
107 ©, 43 5l F M58 2 18 (1 49. 5 51 38. 8 1%, thit i T A X 75 2 A P & 075 541 .

AR X REAEFIAT SR A K TR A e & & AR 0 2% 301k, i 3h i S Rt A
WX ARFTEM, KB T REA TGRS TEER Jeathm SEik o £ et 2, At
WSS Fe Mg 0T, & RAEE Si MRS E Kb, TERCE K MAVIL 0 5 . B
AL RE T o PESTI I R R AT N L b, K e 40 B R B 2R e e ——l 7 T K
TP AN SE T L LA Rk BT, TR LG KR O, B ST T B R A A, ST
TR 2 ik A AR, RS T A T B A ST A . AR T g S e A FE
SO T e oy S, ABPE e 0 20, JE FIMRARCY TR Foe A u R# e K . ik
AR Ay, AR DR v £ K 1 2 0 RNk 7 22 3R W LU Ok B B 7S T R
HIE 3, B2 3] SRR KNG G k- Hai e s .

@ dfH e S, WA A K A DR R ER Tk 245 1E, 1990,



176 ESI SRR R/ O 516 &

6 fEHe A AR

o HAGHE B FHAE B A A b (A SRR OGRS IR B SR Il SRl 230 25 HUR I ek 2
PEAEHEAT T A BRI ©,

F R S mT BRI SRR Y I 194 —306 C, #4280 —360 C .
Horh, Bt N A SRR I IR T g 200 °C, R K 5. 35 —8. 68wt% NaCl, T [
10 30 x 10°Pa AiAy . ERESE AT A FEAR I 1 — I T 304 270 °C, JE R 10 16 0 i 1
BIASRESE . 07 085 e A A BE AR I XY I Ol 157 °C L el b T, PR S X ) Ml ARG B
157 =270 °C, [ J3 4 30 x 10°Pa Ze Ay . ik He it 35 3 H B0 W, 5T B4 1 s 3 X 3 e
IR .

7 WP

Jit B AR B3 2R G RIRSE Tl U ) T 4 1 T 1 5 M B A e v TR Y Si0, AT 6, I s 3
R Si0, B il 98 x 107 O, BTHHUKIE H 182 x 107 ¢ @, 5 2 )\ Hh #UK (1 Si0, 7 fit b ik
170 x 107 70 B 1 (18R K (3 'hiﬁ?J() T8I0, FE VR AE . HORK P Si0, RIS (1)
R ERIE, BEAETR R B Rb (s \Li Be 55 70 &, ‘€ I AEAE 55 204 F g 0 6 4, o — AN e .
R AR BT AR K BT L RE IO 2 20 Y BRI 8°Si B - 0. 6 %0—0. 2 %q FAIRIK
AR ST [HA 0 %0—0. 4 % B AT BRAT 16 B 4 2 A 11 80Si A A A S (- 0. 4 %o—
0.4 %0 BUHIL . A AN IR IE BAT 8w B Cs RIRD 2Rk, H 6%°Si E50. 7 %o ZWILE
FERT - AL, 2 2 HOKAE REE ISR SEm . (2) Si0, tBnf 2K [ el A2 19 [l 7, t1
PR I 3 A, B A A A 1 5 e B A 5 ok 2 DAy e W R B R Si0,:

4(K, Na)[ AlSi30] + 2H20+ 2H»S04= Al [ Sis010][ OH] s+ 8Si02+ 2(K, Na)»S04

T e ik Jie
1KLL Si0, fEARX — e B rh, AR S OB AL, PR ARERS . B #OR K i 1Y Si0,
FW, AT DB Si0, IR . DA, ik MR 70 A DX AU A0 P ot s 30 25 A v i 7K X P

ﬁ:JTJnJ,krI Si0, ZEK R B 5 BE R A pH {5547 ¢ . 245707 i Si0, (19 H 44
PARAEROR it o R, T SR R B, Si0, W% FE PRI, A Si0, BAAE & K 2C BP fE
BRI T AP THE o« IXFPROKRZLAE ST Si0, BRORL, 7EILACHEIR K28 2 6 IR AL i IR vt
JLF] . Hannington %5 A( 1986) 1) 3 23 A V-2 DUARHE I 1L & R 2 42 IR BLAL 0™ IR 1 52
IR, VRS V0 0 A AR R PRIV G 2K A A — I K FE T A (0 S8R VR A, W fig 335 pH
GG PE 3R, Au R PERRAK . W3R Si0, AT Shak 2 L vl A, B n] B sl £ 48 4 M TOK 2 AE &
JT Si0, JRARHER A .

A X IRAR FASR YUTE PR /NI HE S BT BRAR T IS, A AR X AR SR G0 T fik AR 1) T B2

@ e R B A R I A .
@ g AR BN, 23 A T K R PR B 510 75 JT) , 1983,



o2 1) TRORSR A I b BUAC ISR R GERE H (10 17 4 ik e b o R L 177

WL — . GRS IR B AR AE H RS s AR BRI U 2) o R R K 2 Ak T i)
FAAS . S A R E Y0, B R YA 2 L T P s D I, 45 I () £
¥, R 2 A B dh U R . PRk, AN ARIE 2 [ 2 ik te, 0 WA An BREE R LAAE, 482 L
LA Z WK 1B) .

8 i X

2K, R = B AR By R 2y P9 b= SR BRI v 8 31 K 28
ORI R AR B E0 (RFS SRR 07 U 508 51O XS R 0 S M G B
R, MR T R REE SRR IRV AR S A SRS s P . REBURTE SR
FEAE ) L AR B, R S A TR Au Ag, WP FURIL R ST AT Au Ag B RKAAAT, A7
REAEAS G g fl AR R B LR R 7 . 0l W Au 55 Si0, F B VI BRI 2 fr K & .
FAMF R, BEASTE( AmE ) bty 5 LA R 8 MR, mI A N AR A A IS & 0T B JiiE . 1
AR SN 7 A S IR VE I DU dE I, W T f A (R4 B k. 8 76 I o P00 30 AR U R
G S RKARESR PRI T &0 1k, B S/KPGE G H V) KR, (5250 4040 L, w5
W2 ARSI CE . IR P A7 5 k(e B %%*)ﬂl&i%ﬁﬁﬁ%mﬂ&mﬁo [GEREEY
Au JTCE S RIS IRESE R 0. 39 g/, FAM N 0. 16 g/t . GRS 78 84 I A RE AL RS 5, Au
TCEFTETIL 0.45 g/t L, ARX BAT L4 805 5t . B MR IR RE R & MRS
PURTE BN ), AE PP S RS IR, w R R R AR AR R, (7] I A Rl A 1 4k
bR, XT3RS R IR, REAEROR G, HAT E N M R .

s % x i

1 1, TP SR, MEebia. Jbnt: Rl 1989

2 FBHE, GEORARAR. BURME G R B BORA e SO R GBI R AL, 1993

3 Nelson C E and Giles D L. Hydrothermal eruption mechanisms and hot spring gold deposits. Economic Geology. 1985, 80:
1633 —1639.

B, BEOENSE. FTWLLARGEAE. MIPG: MPOCE HIGHE, 1988,

Brott. mREYE SR s K K RREE, 1987

EAEL MY G A S AR R . 0 U, 1993, 7(4): 278 —281.

CP R R B LGS R RO, D, dbnt: RRAEIHRRAL, 1981

TR A, THEDT, AR RTAE. RO SRR S ML, 1994,

Hannington M D, Peter ] M and Scott S D. Gold in Sear floor polymetallic sulfide deposits. Economic Geology, 1986, 81(8):
1867 —1883.

R=R- - .

10 Hﬂl'gﬂl' R B. Cllll('ﬁl)l llu] I'I'III(IHI.H' nf H[Iit }'IHHI]{II pre('inus ﬂlﬁtal (Iﬁilﬂﬁilﬁ. Cillll(“.!'tlﬂl] \’ﬂlllll'llf on llll(‘.lll'l\’(".l'llillllill m i]"l(".rill (I(".l](}H[lS.

1983.



178 ES CIE R/ B 16 3

Mineralogy of Geyserite from the Tengchong Active Hot Spring
System and Its Geological Implications

Zhang Tianle Wang Zongliang Hu Yunzhong
( Institute of Mineral Deposits, Chinese Academy of Geological Sciences, Beijing 100037)
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Abstract

Being the most important geothermal area with active hydrothermal manifestations in China,
Tengchong is world-famous for its geothermal resources. Tectonically, Tengchong is located close
to the junction zone of the Eurasian plate and the Indian plate. The residual magma gradually
cooled down and became an ideal heat source for its overlying hot spring system. It is inferred
from the thermometry of geyserite and adarce inclusions that underground temperatures for the
hot spring system in T engchong are 157 —270 C. Surface hydrothermal alterations are well devel
oped in the Tengchong active hot spring system. Tengchong has a great variety of special surface
geothermal manifestations, such as warm springs, hot springs, boiling springs, sinters ( gey-
serite, travertine, efflorescence etc. ), llydt‘nl]wt‘ma] cxplosive breccias, and hy(lmlherma] altered
rocks, which are surface manifestations of geothermal activity in the interior of the earth’s crust.

In this paper, mineral composition and chemical composition of geyserite in the Tengchong
active hot spring system of Yunnan Province were studied by means of analytical electron mr
croscopy (AEM) including transmission electron microscopy (TEM) and energy dispersive X-ray
spectra ( EDS), scanning electron microscopy (SEM), X-ray diffraction (XRD), infrared absorp-
tion spectra ( IR), chemical analysis and optical examination. The results indicate that geyserite
consists mainly of amorphous silica (silica gel), opal, chalcedony and quartz, and that silica gel is
composed of micromrsized (0.2 —2Hm) SiO; spherulites. Silica gel has played an important role in
the enrichment of gold. Geyserite is only present in a few high-temperature hot water areas, such
as the Hot Sea and Ruidia. It is found that the hot spring system contains abundant gold mineral-
ization. Quartz veins and geyserite have remarkably high gold abundance: 0. 198 ppm for quartz
veins and 0. 155 ppm for geyserite ( the highest value being 0. 39 g/t). The enrichment of gold in
geyserite provides an important inspiration for the prospecting of hot spring gold deposits. Hence,
Tengchong is a very promising area for ore prospecting. Geyserite may serve as an excellent ore

prospecting indicator and has important geological implications.



KRRF: AR AR RGRENT IEFHEREBREX
- -

B W ¥ PA

Wi 1 REfRrp R ORI JIE S B Ak WiiEsE FESYS D- 173 ESTHEE = 10000

R 2 EECREER O BREORS PSS D- 196 EGTEEE x 25000

WU 3 BUERIREE B Bt et A i 0 (VR ROIRE FEAS D- 173 H e

WA 4 ZREEpRERC mEEANG EMMa5EE  MEZES AT D- 162
EGTHEEE % 8000

WS JEAEAMNRARES A, FAOA5, SR FdS D- 194 ESHEE x 13000

W e gk HRER  FE&MS D- 193 EHHEE x 6000





