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Abstract: The Jiama(Gyama) copper polymetallic deposit in Tibet, which is located in the eastern part of t

Gangdise porphyry copper belt, is a superlarge porphyry-skarn deposit explored in recent years. A study of flu
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inclusions in typical minerals of the mineralization stage from the Jiama(Gyama) deposit through heating/freezing

system TEM and Laser Raman analysis shows that the ore-forming fluid was full of volatiles. Flu
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homogenization of the critical phase originated from the exsolution of fluid supercritical fluid. The fluid inclusions
of the main stage were assemblages of boiling inclusions. Fluorescent effect of organic inclusions are notable.
Microthermometry shows that the homogenization temperature of fluid inclusions in quartz phenocrysts from the
magmatic-hydrothermal stage was 250-540°C, the salinity concentration of fluid inclusions with halite minerals
was 35-61 (wt%)NaCl.eq, the salinity concentration of fluid inclusions of homogeneous phase was
3-29(wt%)NaCl.eq, the homogenization temperature in quartz vein from porphyry and hornfels after the magmatic
stage was 210-410°C, the salinity concentration was 33-41 (wt%)NaCl.eq, the salinity concentration of fluid
inclusions in unmixing association with them was 5-25 (wt%)NaCl.eq. Homogenization temperature of skarn
minerals was 130-360°C, the salinity ~ concentration was 3—-41 (wt%)NaCl.eq. The homogenization temperatures
and salinity decreased step by step from the magmatic-hydrothermal transition stage to the quartz-sulfide stage.
There were abundant chalcopyrite daughter minerals in fluid inclusions from quartz phenocrysts, suggesting the
enrichment of metallogenic elements at the magma crystallization and differentiation stage. The results of Laser
Raman show that the gas compositions were mainly CO,, CH, and N, in fluid inclusions from the early
mineralization stage to the main mineralization stage. The gas compositions of fluid inclusions in minerals of
various stages had close succession. Ore-forming fluids had high temperature and high salinity and were enriched
in CO,and CH,. The ore-forming fluids came from magma and were subsequently mixed with atmospheric water.
When the magma-hydrothermal solution rose, high temperature ore-forming fluid experienced decompression and
boiling due to the sudden release of pressure. Lots of CO, and CH, escaped, magmatic fluid was mixed with
atmospheric water, causing the deposition of metallogenic elements. The deposit was genetically related to
magmatic-hydrothermal mineralization.

Key words: fluid inclusion; characteristic; genesis; Jiama(Gyama); Gangdese metallogenic belt; Tibet
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Fig. 1 Geological map of the Jiama(Gyama) mining area(from HU Zheng-hua et al., 2011)
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Fig. 2 Photographs of various generations of veins from the Jiama(Gyama) copper polymetallic deposit
A- ; B- - ; C- -
; D- - ; E- ;

; H- 3l ;
Q- ; Cal- ; Fl- ; Py- ; Cp- ; Bn- ; Mol-
A-quartz phenocryst in granodiorite porphyry; B-chalcopyrite and pyrite mineralization and barren quartz vein in quartz dioriteporphyry;
C-molybdenite and chalcopyrite mineralization and later barren quartz vein in quartz diorite porphyry;
D-chalcopyrite and pyritized quartz vein in hornfels; E-bornitized and later barren quartz veins in grammite of skarn; F-bornitized and later
barren quartz veins in skarn; G-bornite and chalcopyritized and later barren calcite veins in garnet of skarn;
H-later barren calcite vein and fluorite vein in marble; I-later fluorite- poor vein in grammite skarn;
Q-quartz; Cal-calcite; Fl-fluorite; Py-pyrite; Cp-chalcopyrite; Bn- bornite; Mol- molybdenite
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Fig. 3 Two types of fluid inclusions and their organic fluorescence effect in porphyry minerals from the
Jiama(Gyama) copper polymetallic deposit

5% 15% ; B- 60% 80% ; C-
100% ; D- 40% 60% ; E-
) i F-
G, H, I- ; J-
A-5%-15% gas filling fluid inclusion in quartz vein; B-60%-80% gas filling fluid inclusion in quartz phenocryst;
C-100% gas filling fluid inclusion in quartz phenocryst; D-40%-60% gas filling critical fluid inclusion in quartz phenocryst;
E-daughter salt crystal melting temperature lower than gas homogeneous temperature, with non-transparent daughter mineral;
F-fluid inclusions’ daughter salt crystal melting temperature higher than gas homogeneous temperature;
G, H, I-blue fluorescence effects of fluid inclusion in quartz phenocryst; J-boiling inclusions in quartz phenocryst
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Fig. 4 Fluid inclusions in skarn and hornfels minerals from the Jiama(Gyama) copper polymetallic deposit

A- 10% ; B- 10% ; C-

40% 50% ; D- , E- () ;
F- ; G- 40% ; H- 60%

31
A-10% gas filling and salt bearing fluid inclusion which is three phases in garnet of skarn; B-10% gas filling and salt bearing fluid inclusion which is
three phases in grammite of skarn; C-40%-50% gas filling fluid inclusion in calcite of skarn; D-fluid inclusion which is two phases in quartz vein of
skarn; E-fluid inclusion which is two/three phases in fluorite; F-second fluid inclusions in garnet;G-40% gas filling fluid inclusion in quartz vein in
hornfel; H-60% gas filling fluid inclusion in quartz vein in hornfel; I-three phases of fluid inclusions in quartz vein in hornfel
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Fig. 5 Homogenization temperatures and salinity histograms of fluid inclusions in porphyry minerals
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Table 1 Microthermometric determinations of fluid inclusions

/ / w(NaCleq)/%
JM812-139 L/v 282-416 12 340.2 13.3-29.5 219
JM812-139 S 216-314 9 293-397 337.7 37.4-45.7 40.8
JM2010-481.4 L/v 330-540 8 3954 14.8-27.6 204
JM2010-481.4 S 257-369 11 321-537 395.3 40.1-60.6 46.0
JM2010-481.4 \Y 317-457 8 389.2 3.3-14.2 8.6
JM1618-409.4 S 254-418 7 348.7 230-352 304.3 33.5-41.6 375
JM2010-493.8 S 310-367 6 343.8 287-352 324.9 37.0-41.6 38.9
JM2006-237.2 \Y 279-356 7 3374 7.7-15.6 104
JM2006-237.2 S 321-436 9 280-395 353.6 36.5-45.5 41.7
JM2002-197.2 L 234-346 14 297.6 12.4-19.8 17.7
JM2002-197.2 S 303-358 5 345-409 375.6 41.1-46.9 43.2
ZK1606-7-1 L 294-363 10 3324 24-37 29.7
ZK1606-7-1 S 297-328 10 323-377 338.3 27-42 40.4
JM409-77 S 225-331 13 257-353 297 26.2-34.5 29.8
JM2312-58.3 L 216-337 9 287.4 9.7-18.6 14.9
JM1609-1 L 102-247 21 198.4 3.2-174 9.4
JM1609-2 111-243 14 179.2 4.3-13.7 7.6
DFY-1 L 220-350 8 257.6 4.9-6.4 5.2
(1999)
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Fig. 6 Homogenization temperatures and salinity histograms of fluid inclusions in skarn minerals
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Fig. 7 Homogenization temperatures-salinity-salt crystal
melting temperatures/freezing temperatures of fluid
inclusions in minerals of the magmatic to hytrothermal
stage and the quartz-sulfide stage
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Table 2 Daughter minerals in fluid inclusions from the Jiama(Gyama) copper polymetallic deposit
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Fig. 8 Daughter minerals in fluid inclusions from the Jiama(Gyama) copper polymetallic deposit
A- ; B- ;
C- ; D- ;
E- y F- ; G-
i H- )
L- i V- ; Syl- ; Hal- ; Cp- ; Py- ; Cal- ; Hem-

A-halite and chalcopyrite bearing fluid inclusion in quartz phenocryst in porphyry; B-halite, sylvite and chalcopyrite bearing fluid
inclusion in quartz vein in porphyry; C-chalcopyrite bearing fluid inclusion in quartz phenocryst; D-SEM photos of chalcopyrite and pyrite
bearing fluid inclusion in quartz vein in porphyry; E-calcite bearing fluid inclusion in fluorite; F-halite and hematite bearing fluid inclusion in
quartz phenocryst in porphyry; G-halite and sylvite bearing fluid inclusion in quartz vein; H-halite and sylvite bearing fluid inclusion in
quartz phenocryst; L-liquid phase; V-gas phase; Syl-sylvite; Hal-halite; Cp-chalcopyrite; Py-pyrite; Cal-calcite; Hem-hematite
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Table 3 Laser Raman spectra of fluid inclusions from the Jiama(Gyama) copper polymetallic deposit

(%) (%)
CO; H,S CH, N> H, CO; H,S CH, H,0
JM3204-1 92.9 2.6 1.6 2.9 33.4 66.6
JM2807-89.6 68.2 31.8 1.6 98.4
JM2004-47.1 93.5 4.9 1.6 27.8 72.2
JM2314-113.1 55.7 26 18.3 6.5 25 1.6 89.4
JM4012-748.8 69.6 30.4 9.8 70.9
JM2320-665 85 8.7 6.3 3.4 96.6
JM4012-2 100
, : , 2010)
CO, CH,,
( , 2003) ; ( ,1997)
CO, CHs; N, H; : X
) CO,-CH,-NaCl- MAPPING(SR-XRF) , Cu Pb
H,O NaCI'Hzo Zn f
; ' ) Cu
Pb Zn
( 3, ( , 2011)
CO,-CH4-NaCl- )
H,0 NaCl-H,0 : ,
( , 2011) ,
, CO, )
CH4 I I ( ’2007) 1
, ( , 2009;
, 2007), , ,
COQ-Hzo CH4 ’ -
pH fO, ) - )
, ( , 2001),

- W-Mo )
( (J3d)
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Fig. 9 Laser Raman spectra of fluid inclusions from the Jiama(Gyama) copper polymetallic deposit

A- ( - IM2807-89.6); B- ( - IM2004-47.1); C-
( - IM3204-1); D- ( - IM2314-113.1); E- (
IM4012-748.8); F- ( : IM2320-665); G- ( - IM4012-2);

A-the main mineral is quartz phenocryst in diorite porphyrite (sample number: JM2807-89.6); B-the main mineral is quartz vein in
taconite (sample number: JM2004-47.1); C-the main mineral is quartz phenocryst in granite porphyry (sample number: JM3204-1);
D-the main mineral is quartz vein in granite porphyry (sample number: JM2314-113.1); E-the main mineral is garnet (sample number:
JM4012-748.8); F-the main mineral is quartz vein in skarn (sample number: JM2320-665); G-the main mineral is fluorite (sample number:
JM4012-2); the red spectral line means gas composition of fluid inclusion, the green or blue spectral line means liquid composition
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