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Fig.l  Location of the porphyry copper deposits in Gangdese belt, Tibet( modified after 1: 500000 digitalized
geological map by China Geological Survey)

1 —Quaternary ; 2 —Neogene ; 3 —Paleogene ; 4 —Cretaceous ; 5 —Jurassic ; 6 —Triassic ; 7 —Permian ; 8 —Carboniferous ; 9 —Precambrain ;

10 —Granite of Yanshan and Himalayan periods; 11 —Fault; 12 —Suture ; 13 —Poly metallic deposit ; 14 —Copper deposit
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Table 1  Microther mometric data of fluid inclusions in the porphyry copper deposits in Gangdese belt , Tibet
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T BEA A P (5)

I 431 ~ 478 449(4)

1l -21.2~-1.8 -12.58(9) 191 ~ 425 304(19) 3.06~23.18 15.02(9)

il 316 ~ 409 367(8) 235 ~396 334(8) 33.79 ~ 47 .01 41 .78(8)

R REAR KA T 5)

1l -205~-5.7 -12.47(6) 245 ~ 321 297(13) 8 .81 ~22.18 15.75(6)

1 291 ~ 355 341(8) 268 ~ 352 323(8) 35.85~42.59 40 .14(8)
I JEH IR

F ) BT DE(T7)

I 294 ~ 550 425(21)

1I 193~-1.7  -9.65(8) 261 ~ 550 384(38) 2.90 ~21 .89 12.63(8)

[ 310 ~ 550 405(16) 253 ~ 550 386(16) 34 87 ~66.75  47.04(16)

TR AT DE(7)

1l 201~ -3.2  -14(16) 218 ~ 453 376(41) 5.26~23.18 16.9(16)

il 362 ~ 446 398(7) 216 ~ 409 357(7) 32.70 ~48 .43 43 .63(7)

F R LB (3)

1 227 ~ 243 235(2)

1l S13.9~-1.1  -3.4(15) 225 ~ 344 297(31) 1.91 ~17.70 5.27(15)

il 313 ~ 400 316(5) 225 ~ 400 353(5) 33.20 ~47 .44 39 .89(5)
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T KR 9 (3)

I 375 ~ 403 389(3)

Il -17.5~-213 -19.84(5) 261 ~ 357 288(12) 20.60 ~23.18  22.25(5)

1 241 ~ 550 376(23) 236 ~ 437 348(23) 33 .81 ~51 .68 42 .64(23)
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6% S8 N N S o TR YA o
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Fig.2  Microphotographs of fluid inclusions in quartz from the porphyry copper deposits in Gangdese belt , Tibet

a—type | fluid inclusion ( CZ40-1) ; b —type Il and IlIfluid inclusions ( QK31) ; ¢ —CO,- and chalcopyrite- bearing type Il fluid inclusion ( BP32-1) ;
d —type Il polyphase brine inclusion, containing chalcopyrite , halite crystals and some other transparent daughter crystal (02-8) ; e —type Illinclu-
sion, containing halite and chalcopyrite crystals ( QK40-3) ; f —coexisting of three types of fluid inclusions in quartz phenocrystal ( QK40) ; V—va-

por phase ; Vco, —CO,-bearing vapor phase ; L —liquid phase ; H —halite ;Sy —sylvite ; Cp —chalcopyrite
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Halite saturation and critical curves from Chou (1987)

A —quartz phenocrystal ; B—quartz vein; C —anhydrite
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Fig .4

Laser Raman spectra of fluid inclusions in quartz

a —vapor phase of type [ inclusions ( No. CZ40-1 ,Fig. 2a ) ; b« « f —vapor phase and daughter crystals of type Il inclusions ( No.

BP32-1, Fig. 2¢c; No. QK40-3, Fig. 2e; No. BP32-3) , respectively; d- daughter crystal of type II inclusions ( No. QK40-3, Fig. 2e) ;

Cp —chalcopyrite ; H —halite ; Qz —quartz
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) — FA TS S AR R I R ) — S A R T
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~ 400 ‘CZ Ay HERFEZ AR KB 3A) BOLH 2
TREF 73 M o A AR AE coy (B 2¢) , Ui B BE &
A1 9T IS AT A I A FH ( Roedder ,1984) BUAN R
WAER . SR X R AR T R A Oy B B
HARFECRWG 7GRN KEDE . RUEENE
SHORLIR LA 77 20 I SR A LR B S A D
HEAR AT A TE B S A . B il A 0 Py B S AR
SR —AREEH R S B CEE R . B
w1 oE R AR Y BT ) D A S
PHAE Ay 0 B PR P T 5 A A A pl 10 B T
() AR X B4 AT B ) B A HAG R Ak 1 = 411 B
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WAL . cu BV IRIEREA 1 7 & 1) B AR 1 B
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IR AR 45 R W B bl 0 AeEAL kA
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Fluid inclusions and ore forming processes of three porphyry copper
deposits in Gangdese belt, Tibet

MENG Xiang-jin, HOU Zeng-qian and LI Zhen-qing
(Institute of Mineral Resources, Chinese Acade my of Geological Sciences, Beijing 100037 , China)

Abstract

Three copper deposits in Gangdese metallogenic belt of Tibet were selected for fluid inclusion studies . They
include Qulong and Chongjiang , which are typical porphyry copper deposits , and Bangpu porphyry-related cop-
per poly metallic deposit. Three types of fluid inclusions , namely gas-rich, liquid-rich and daughter mineral-bear-
ing polyphase brine inclusions, were recognized according to their characteristics and the volume proportions of
phases in quartz phenocrysts , vein quartz and anhydrite at the room te mperature . The homogenization te mpera-
tures of the fluid inclusions are spread scatteredly in the range of 191 C ~ 550 C . The homogenization te mpera-
tures of the gas-rich inclusions are similar to those of the daughter mineral-bearing polyphase brine inclusions ,
ranging from 300 C to 550 C. The salinities w( NaCl,) of the three types of inclusions vary re markably from
1.91 % to 66 .75 %, with the high-salinity halite- bearing inclusions up to 66 .75 % . Single inclusion microanaly~
ses by Laser Raman Spectroscope show that the daughter minerals in inclusions are mainly halite and chalcopy-
rite, and that CO, is indwelled in some gas- and liquid-rich inclusions , but with no evidence of petrography and
microthermometry . The coexistence of low-density gas-rich inclusions, high- density liquid-rich inclusions and
high-salinity halite- bearing inclusions with striking salinity differences in the same range of homogenization te m-
peratures is attributed to the immiscible separation of fluids , boiling of magma or mixing of fluids. The halite-
and chalcopyrite- bearing polyphase high-salinity brine inclusions in quartz phenocrysts are interpreted as the most
primitive magamtic fluid. Ore-forming fluids were derived from the exsolution of magmatic melts that introduced
dominant ore metals into the porphyry copper deposits . The im miscibility of fluids inferred by the inclusions in
quartz phenocrysts resulted from the first boiling of magma and that in vein quartz from the second boiling . The
immiscibility of fluids in anhydrite , however, represented the result of mixing between magmatic fluids and me-
teoric water. The chalcopyrite crystals in quartz phenocryst fluid inclusions indicate the high concentration of ore
metals in the inclusions rather than the beginning of copper mineralization. In the copper deposits of Gangdese
belt , the copper mineralization began at high te mperature in post mag matic phase and mass copper precipitated in
hydrothermal fluids at high to intermediate te mperature .

Key words : geoche mistry , mineralization , fluid inclusion, Laser Raman Spectra, porphyry copper deposit,
Gangdese , Tibet



