2008 2 27 1
Feb. 2008 MINERAL DEPOSITS Vol. 27 No. 1

0258-7106 2008 01-0101-12

123 1 23%x 123 4 123 5
1 100083 2 100083 3
100083 4
650215 5 650221
CHO
NaCl-H,O NaCl-CO,-H,O 160 ~
320C w NaCl, 0~20% 0.7~11.5 km
P618.42 P618.43 A

A study of fluid inclusions from Cangyuan lead-zinc polymetallic ore
concentration area in western Yunnan

XIAO XiaoNiu"??, YU XueHui"'>?, YANG GuilLai"*??, YANG WeiGuang*, MO XuanXue''??
and ZENG PuSheng’
(1 China University of Geosciences, Beijing 100083, China; 2 State Key Laboratory of Geological Process and Mineral Resource,
China University of Geosciences, Beijing 100083, China; 3 Key Laboratory of Lithosphere Tectonics and Lithoprobing Technology of
Ministry of Education, China University of Geosciences, Beijing 100083, China; 4 Yunnan Geology and Mineral Resources Co.
Ltd., Kunming 650215, Yunnan, China; 5 Yunnan University of Finance and Trade, Kunming 650221, Yunnan, China)

Abstract

The Cangyuan lead-zinc polymetallic ore concentration area in western Yunnan lies in Jinchang-Jinla area
near the China-Myanmar border area, and is a new resource area developed and explored recently by Yunnan Bu-
reau of Geology and Mineral Resources as well as Yunnan Geology and Mineral Resources Co. Ltd. This paper
deals with types, characteristics, temperatures, pressures, salinities and densities of fluid inclusions and analyti-
cal data of fluids, gases and C, H, O isotopes. Researches show that the ore-forming fluids are of the NaCl-H,O
and NaCl-CO,-H,O types, the homogenization temperatures are concentrated in the range of 160~3207C , the salinities
w(NaCly,) are in the range of 0~20%, and the mineralization depths are about 0.7~11.5 km. It is thus concluded
that the ore-forming fluids may belong to a mixed solution between meteoric water and magmatic water.
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2
Fig. 2 Photos of fluid inclusions in the Cangyuan lead-zinc polymetallic ore concentration area
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Table 1 Representative microthermometric determinations of fluid inclusions
ty C tm C w NaClcq % o g cm 3
PD2402-2 31 1A 256~383 —-3.2~-7.2 5.26~10.73 0.70~0.87 NaCl-H,O
6601
JLPD6601-4 5 [A 385~516 —6.8~—-20.1 10.24~22.44 0.78 NaCl-H,O
JLPD6601-3 24 1A 124~410 -2.5~-17.1 4.18~10.61 0.48~0.92 NaCl-H,O
JLPD6601-1 27 IA 105~217 -1.5~-6.9 2.57~10.36 0.88~1.1 NaCl-H,O
JLPD6601-2 12 IA 70~369 —11.2~—-11.6 15.17~15.57 1.06~1.1 NaCl-H,O
15
JLPD15-4 25 LA 86~345 -2.4~—-4.1 4.03~6.59 0.78~0.86 NaCl-H,O
JLPDI15-4 4 VB 298~320 0.02~0.83 NaCl-CO,-H,O
JLPDI15-5 18 ITA 121~350 -1.9~-5.2 3.23~8.14 0.69~0.96 NaCl-H,O
JLPDI15-5 3 A 294~334 41.49 NaCl-CO,-H,O
JLPDI15-5 1 VA 340 1.42~3.33 NaCl-H,O
18
JLPDI18-2 18 LA 192~367 —12.6~-24.9 16.53~17.26 0.81~0.84 NaCl-H,O
JLBI-6 21 1A 113~276 -0.9~-2.8 1.57~4.65 0.82~0.98 NaCl-H,O
JLBT1-2 18 [ A 118~295 —17.9~ —-18.4 20.89~21.26 0.89~0.94 NaCl-H,O
JLBT1-6 27 1A 143~488 —-6.9~—-12.8 10.36~16.71 0.97 NaCl-H,O
JLZL1-1 9 1A 114273 -1.4—-4.1 2.41~6.59 0.88~0.94 NaCl-H,O
JLZL1-1 2 VB 323~328
JLZ1L1-2 22 LA 201~348 —-8.2~—-14.7 11.93~18.38 0.84~0.96 NaCl-H,O
15
JCPD15-3 20 1A 142~374 -3.1—-4.0 5.11—~6.45 0.96 NaCl-H,O
JCPDI15-3 3 VA 314~339 0.43~0.83 NaCl-CO,-H,O
JCPD46-4 8 LA 150~278 -1.8~-5.8 3.06~8.95 0.88~0.97 NaCl-H,O
JCPD46-4 2 \Y 340~348 CO,-H,O
JCPD46-4 1 A 461 54.51 NaCl-H,O
JCB2-5 19 IA 178~430 -3.2—~-8.9 5.26~12.73 0.64~0.96 NaCl-H,O
JCB2-5 2 VB 207~234 32.39~33.48 NaCl-H,O
JLPD3-2 19 IA 134~399 —-5.8~-11.9 8.95~16.8 0.70~0.89 NaCl-H,O
JLPD3-2 1 VB 345 8.82 NaCl-CO,-H,O
JLPD3-1 18 ITA 242~431 -3.6—~—-17.2 5.806—~20.37 0.81~0.82 NaCl-H,O
JLPD3-1 3 VB 320~331 2.20~8.82 NaCl-CO,-H,O
JLPD6-2 12 IA 251~320 -2.1—--7.4 3.55~10.98 0.78~0.87 NaCl-H,O
JLPD3-4 5 LA 141~327 -9.2 13.07 0.84 NaCl-H,O
JLPD6-1 24 1A 146~436 —14.9~—-23.0 18.55~22.51 0.92~1.2 NaCl-H,O
JLPD6-1 31 IA 138~252 —12.0~—18.7 15.96~21.47 0.98~1.20 NaCl-H,O
ti— [ w NaCl, — o=
1993
18 TA
4~30 pm 4 pm 5% ~20%
5% - 12.6 ~
-24.9C w NaCl, 16.53% ~17.26%



106 2007
T wree Proarisiu B[ ghgos01 By
10t 20k
I5F
X g8 Kist
g0} % 6f &
= Lk &0
st .1 st
0 1 L 1 J 0 L L J 0 —‘—l J
80 160 240 320 400 480 560 80 160 240 320 400 480 560 80 160 240 320 400 480 560
1/C 1/C 1/C
300 SREISTHE T R8sl lor &pesl+
i 6l 14
25 | M
201 =, o}
g1s} B 5| & 8
Bl B Bel
2t n
5k 1F 2 b
0 | — L J 0 L L J 0 —l L L L J
80 160 240 320 400 480 560 80 160 240 320 400 480 560 80 160 240 320 400 480 560
1/C 1/C 1/C
o1 &5 miRm B[ RATR 81 &
5 30 F 7
. 25} 6r
« X x5}
~ 220F =
g #] <] gAr
= L3 sl
2 o} oL
1 5t 1}
0 . A X - . .
80 160 240 320 400 480 3560 80 160 240 320 400 480 560 80 160 240 320 400 480 560
t/°C t/C t/C
Tr IRTE 14 Fike &
6 I 12 |
5r 10
§ 3t § 6 F
2r 4
1r 2
0 80 160 240 320 400 480 560 0 80 160 240 320 400 I 480 I 560I
1/C 1/°C
3
Fig. 3 Histogram showing homogenization temperature of fluid inclusions for various deposits in the Cangyuan lead-zinc
polymetallic ore concentration area
0.81~0.84 g em’ 160~ 10.36% ~21.26% 0.89~0.97 g cm®
240C  320~400TC 80 ~320C 160 ~
TA 4 240C
~30 pm 4 pm 5% ~ LA VB
10% 5% -0.9~ 4~50 pm 5% ~40%
—4.1C w NaCleq 1.57% —4.65 % 5% ~10% ITA
0.82~0.98 g cm® -1.4~ —14.7C w NaCl, 2.41% ~
18.38% 0.84~0.96 g em® VB
80~160TC 160~240TC CcOo, -56.8~ —57.7C
TA 2~20 323~328T CcO,
pm  4~6 pm 5% —50% 8.0~12.7C CO,
5% ~10% TA
-6.9~-18.4C w NaCleq CH, 1993



27 1

107
160~320TC 60 :
‘A AT B OEBTER
15 LA N ol ARTHE & ERATE
4~16 pm  4~8 pm
5% ~50% 5% ~10% 1 a0t a
°
A ~3.1~ —4.0C 5 A
. S A
w  NaCly, 5.11% ~ 6.45% = 30
3V EY
0.96 g cn’ NA CO, ol o, Ao A 0©
—57.6~ —58.4C co, O A O Ba m|
CO, 8.3~10.0C 1o} A a o, b ac®
A
w NaClg, 0.43% ?0.83% D@QAI A |
314339 C 240 ~ 0 10 200 300 400 500 600
320C  320—400C w'C
AV A 4
4~14 pm 4 pm Fig. 4 Diagram showing the relationship between
5% [A -1.8~ homogenization temperature and salinity
~5.8C w NaCl,  3.06% ~8.95% 7 7
0.88-0.97 g o’ V 0, 240~320C  320~400C
-56.6~ —56.7C 00}
340~348C A ) 4
w NaCly, 54.51 % 461C 3—516C 055
160~240°C V2 70. 16C 5%
LA ma N JCl 0~20 %
4~20 pm  4~8 pm R 0
5% ~10% TA
-3.2~ —8.9C w  NaCl,, 5.26% ~ .
12730 AN - 80~160C 240~320TC
B [, Y e 160~240C 240 ~320T
w NaClg, 32.39% ~33.48% 240~ 320°C
160~480C 240~320C 3.2
LA~ B 1999
il 4~40 pm 4~10 pm
5% ~40% 5% ~10% NaCl-H,O
1A -2.1—-23.0C
w A\IaCleq 3.55% ~22.51% 0.70~ NaCl-H,0
1.20 g em® IVB CO, » /
~57.9~ —58.3C O, pmatbi+er?
320~345C b MPa ¢ C abec
CcO, 5.1~8.9C
2.20~8.82 g em® Il 1993 2
Bodnar
570C 160 1994 w NaClg, 0~25%
~400C 3 160~240C NaCl-H,O p-t



108 2007
2
Table 2 Estimated pressure and depth of the Jinla deposit
p  MPa » MPa km
PD2402-2 3.6~20 53.4~163 2.0~6.2
6601 JLPD6601-4 23 128.4 4.8
6601 JLPD6601-3 1~-26.5 42~257 1.6~9.7
6601 JLPD6601-1 0.3~1.5 18.1~150 0.7~5.7
15 JLPD6601-2 0.2—~0.4 89~106.5 3.4—~4.0
15 JLPD15-4 1.4~11 119.1~135.5 4.5~5.1
15 JLPDI15-5 0.4~14.4 20.5~255 0.8~9.6
18 JLPD18-2 13~15 21~61.4 0.8~2.3
JLB1-6 0.3~5.6 86.7—241.6 3.3~9.1
JLBT1-2 0.2~6.6 28 1.1
JLBT1-6 2.8 305.1 11.5
JLZL1-1 0.5~3.4 83~144.1 3.1-5.4
JLZL1-2 1.8~14 43.5~125.1 1.6~4
15 JCPD15-3 292.4 11.0
JLPD46-4 0.6~3.8 43.3~182.4 1.6~6.9
JCB2-5 0.7—34 67.8~68.2 2.6
JLPD3-2 7~26 41.7~170.8 1.6~6.4
JLPD3-1 6~7
JLPD6-2 3.8~9.2 52.2~90.6 2.0~3.4
JLPD3-4 11 29.3 1.1
JLPD6-1 1.7~14 123 4.6
JLPD6-1 0.3~3.4 30.7~153.7 1.2~5.8
Zhang 1987 NaCl-H,O 95.348% CcO,
3.237% ~4.641% 3.965%
H,O 75.977% ~84.02%
80.855% O,
4 14.98% ~23.41% 17.982%
15
CO, CO,
94.54% H,O
RG202 SME 5.01% 5 co,
SHIMADZU H,O
HIC-6A 1996a CO,
16 H,O
CcO, H,O0 CO,
350C 500C CO, H,O
16
500C 2003 2002 CcO,
3 4
3
18 Na' K' Mg" Ca* F~ ClI°
6601 15 SO;- Na® K* SOi-
H,O 94.571% ~96.11% Cl™-Na'-Ca*"  SOf -Na'-
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Table 3 Gas composition of fluid inclusions

B %
CH, H,O N, C,Hg H,S Ar CO,

CO, H,O CO, CHy

JCZL1-1-1 0.425 75.977 * 0.08 0.021 0.086 23.41 0.308 55.082
JLZL1-1-2 0.628 80.46 * 0.159 0.027 0.239 18.49 0.23 29.443
JLZL1-2 0.713 81.47 * 0.395 0.034 0.13 17.26 0.212 24.208
JCZLL1-3 0.233 83.285 0.129 0.142 0.007 0.144 16.06 0.193 68.931
15

JCPD15-3 0.481 94.571 0.008 0.133 0.023 0.143 4.041 0.049 9.649
JCB2-5 0.391 95.31 * 0.039 * 0.05 4.212 0.044 10.722
JCPD46-4 0.623 86.98 0.014 0.174 0.021 0.153 12.04 0.138 19.326
JLBT1-6 0.81 84.02 * * 0.036 0.15 14.98 0.178 18.493
18

JLPD18-2 0.386 96.11 * 0.228 0.025 0.012 3.237 0.034 8.386
6601

JLPD6601-2 0.53 95.4 0.221 0.085 * * 3.768 0.039 7.109
JL2-3 0.301 93.21 * 0.809 * * 5.677 0.061 18.86
JLPDI1-2 0.52 92.46 0.51 0.051 0.004 0.145 6.313 0.0068 12.14
PD2402-4 0.821 87.46 * * 0.074 * 11.65 0.133 14.19
JCPD3-2 0.608 79.92 * 1.572 0.21 * 17.69 0.221 29.095
JCPD6-2 0.625 83.32 * 0.012 0.025 0.12 15.9 0.191 25.44
JCPD6-3 0.465 90.36 * 0.549 0.076 0.249 8.297 0.092 17.843

Ca®" Roedder 1972 Na® K* 1
+ +
Na® K 1.237~21.818
+ +
Na® K 1 Na® K* 21.818
+ + — ~ —
Na® K 1 F~ Cl 0.039 ~0.368
1994 SO~ SO Cl” 0.5
S SO, H,S

SO;~
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Table 4 Liquid composition of fluid inclusions
¢ B mglL Na* Na* = -
Foooa s Na' KT o2 Mgt KT GETeMgt o sop
JLZL1-1-1 0.315 3.93 8.63 1.2 0.33 0.765 0.056 3.636 1.462 0.08 0.455
JLZL1-1-2 0.72 3.21 10.6  0.696 0.3 0.726 0 2.32 0.959 0.224 0.302
JLZL1-2 0.839 5.88 6.81 3.6 0.165 > 0.567 21.818 0.143 0.863
JCZL1-3 0.6 5.43 5.79 1.7 0.315 2.47 0 5.397 0.688 0.11 0.938
JCBL-6 0.48 3.8 0.63 2.22 0.315 0.36 0 7.048 6.167 0.125 0.265
15
JCPD15-3 0.84 2.55 0.63 1.36 0.45 0.45 0 3.022 3.022 0.329 4.048
JCPD46-4 0.96 10.2 0.567 4.15 0.675 3.01 0.138 6.148 1.318 0.094 17.989
JCPD15-2 0.25 1.68 2.71 1.17 0.14 0.304 0.03 8.357 3.503 0.149 0.62
JLBT1-6 1.78 16.2 * 6 2.02 0 3.48 2.97 1.724 0.11
18
JLPD18-2 0.959 6.07 1.32 3.21  0.765 0.959 0 4.196 3.347 0.158 4.598
JLPD6601- 0.96 2.87 0.63 1.7 0.642 0.177 0 2.648  2.076  0.334 4.55
PD2402-4 1.27 15.2 7.2 5.7 1.35 2.8 0.564 4.222 1.694 0.084 2.111
15
JLPD15-5 * 0.825 0 0.225 0 > 0
JCPD3-2 0.6 3.6 46.8 2.38 0.492 > 2.228 4.837 0.167 0.077
JCPD6-2 2.57 17.1 1.26 9.99 2.44 1.7 0.087 4.094 5.59 0.15 13.571
JCPD6-3 0.504 3.12 1.39 .11 0.285 > 0.171 3.895 0.162 2.245
X S
5
Table 5 Hydrogen oxygen and carbon isotopes in inclusion fluids
t C 3B Cpp %o dDsviow oo 3" Osviow %o
JCD2-5 312 -1.6 - 120 3.8
JLBT1-6 277 4.1 - 108 6.8
JLBI1-6 157 2.7 -113 -3.6
PD2402-4 320 1.3 -107 7.7
15 JCPD15-3 299 3.1 -105 4.8
6601 JCPD6601-3 358 2.9 -103 7.7
6601 JCPD6601-2 164 2.1 - 110 -9.4
JCPD46-4 253 4.0 - 111 6.8
18 JCPD18-2 274 3.3 -117 7.0
JCPD6-2 286 3.6 - 116 8.8
MAT251 EM
2003
5 818()S]\/I()W -
oD 8" C 80 1000 Ina = 3.34%X10 ®*x T 2-2.90 Mat-

sobisa 1979
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