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Abstract

A study of the homogenization temperature and characteristics of melt inclusions and fliud inclusions in the
Jiama copper polymetallic deposit shows that the formation temperature of the porphyry body was 634 ~887C ,
and the exsolution pressure of the fluids was 59.1 MPa. The temperature of five ore-forming stages was 170 ~
540°C , the salinity concentration was 15% ~50%, and the density was 0.9233 ~1.0805 g/cm®. The ore-
forming fluids were mainly of the NaCl-H,O system. The early ore pressure was higher than 31.8 MPa, and the

early mineralization occurred below 1.1778 km. The ratios and illustration diagrams of ion compositions and gas
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compositions and the analyses of oxygen and hydrogen isotopes indicate that the ore-forming fluids of the Jiama
copper polymetallic deposit were derived from magma, with the mixing of precipitated water in the late period.
The formation and evolution of the ore-forming fluids experienced exsolution of magma, phase separation of su-
percritical fluid, decompression and boiling, the filling or metasomatism between magmatic hydrothermal-
volatile fluids and carbonate wall rocks. The metallogenic elements selectively entered the volatile and were
transported. The decompression, boiling and mixing resulted in the eventual precipitation of metallogenic ele-
ments. The ore deposit is genetically of magmatic-hydrothermal mineralization in the unified porphyry-skarn-ep-
ithermal ore-forming system.

Key words: geochemistry, ore-forming fluid, characteristic, origin, evolution, Jiama, Tibet
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Fig.1 Geological section along No. 16 exploration line in the Jiama ore deposit
1—K,/ sandy slate and hornfels 2—]J3d limestone and marble 3—Granite porphyry dyke 4—Skarn 5—Skarn type Cu-polymetallic

body 6—Hornfels type Mo Cu body 7—Sample location along No. 16 exploration line
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A. 5% ~15% 706-231 ZK706 B.

60 % ~80% 2010-636.2 ZK2010 C.
40% ~ 60 % 812-139 ZK812 D.

2007-134.5 ZK2007 E.

2807-89 ZK2807 F. 15% ~30%

409-77 ZK409 G. 15% ~30% 409-77.1 ZK409 H.
30% ~50% 3601-b ZK3601

Fig. 3 Two types of fluid inclusions in different minerals from the Jiama copper polymetallic deposit
A. 5% ~15% gas filling fluid inclusion in quartz vein of post-magmatic hydrothermal stage sample number 706-231 sample location ZK706
B. 60% ~80% gas filling fluid inclusion in quartz phenocryst of the magmatic-hydrothermal stage sample number 2010-636.2 sample location
ZK2010 C. 40% ~60% gas filling critical fluid inclusion in quartz phenocryst from granite-porphyry of the magmatic-hydrothermal stage sample
number 812-139 sample location ZK812 D. Daughter salt crystal melting temperature lower than gas homogeneous temperature with non-
transparent daughter mineral sample number 2007-134.5 sample location ZK2007 E. Daughter salt crystal melting temperature of fluid inclu-
sion higher than gas homogeneous temperature sample number 2807-89.6 sample location ZK2807 F. 15% ~30% gas filling and salt bearing
three-phase fluid inclusion in garnet of skarn sample number 706-231 sample location ZK706 G. 15% ~30% gas filling and salt bearing three-
phase fluid inclusion in wollastonite of skarn sample number 409-77.1 Sample location ZK409 H. 15% ~30% gas filling fluid inclusion in cal-
cite of skarn sample number 3601-b sample location ZK3601
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Fig. 4 Microscopic lithofacies changes of several silicate melt inclusions in quartz phenocryst during the heating from room

temperature to homogenization temperature in the Jiama ore deposit
A. Silicate melt inclusion in room temperature 25C  B. Silicate melt inclusion mostly melted at 756°C  C. Silicate melt inclusion in complete ho-

mogenization 918C  D. Silicate melt inclusion in room temperature 25C  E. Silicate melt inclusion mostly melted 756°C  F. Silicate melt

inclusion in complete homogenization 918C  sample number 2010-493.8 sample location ZK2010. V—Gas M—Glass melt Xtl—Crystal
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Table 1 Crystalline melt inclusion homogenization temperatures of the Jiama copper polymetallic deposit

ym uC‘
JM2010-493.8-1 5~25 >50 820~916
JM2010-493.8-2 5~20 786~ 885
JM2010-479.7 5~25 826~987
IM2007-109.8 5~30 820~943
JM3207-355.2-2 2~25 760~867
JM4804-292.6 MI 3~20 784 ~858
DFY 5~25 840~1080
TWQ6R 4~20 785~870
JM2010-481.4 4~20 793~924
JM1618-26.6 MI 1~15 734~840
690~925C
734~987C
1 080°C Stu-
dent 1996 2004
1 atm
100C
634~887C 4
2
1-3 409% ~60 %
2
Table 2 Microthermometric determinations of fluid inclusions
T T w NaCl, %
JM812-139 ZK812 -3 C 282~416 12 340.2 13.3~29.5 21.9
JM812-139 7K 812 -2 L 216~314 9 293~397 337.7 37.4~45.7 40.8
JM2010-481.4 ZK 2010 1-3 C 330~540 8 395.4 14.8~27.6 20.4
JM2010-481.4 ZK2010 -2 L 257~369 11 321~537 395.3 40.1~60.6 46.0
JM2010-481.4 ZK2010 -2 G 317~457 8 389.2 3.3~14.2 8.6
JM1618-409.4 ZK1618 -1 L 254~418 7 348.7 230~352 304.3 33.5~41.6 37.5
JM2010-493.8 ZK2010 -1 L 310~367 6 343.8 287~352 324.9 37.0~41.6 38.9
JM2006-237.2 ZK2006 -2 G 279~356 7 337.4 7.7~15.6 10.4
JM2006-237.2 ZK2006 -2 L 321~436 9 280~395 353.6 36.5~45.5 41.7
JM2002-197.2 7K2002 1-1 L 234~346 14 297.6 12.4~19.8 17.7
JM2002-197.2 7ZK2002 -2 L 303~358 5 345~409 375.6 41.1~46.9 43.2
ZK1606-7-1 ZK409 -1 L 294~363 10 332.4 24~37 29.7
ZK1606-7-1 ZK409 -2 L 297~328 10 323~377 338.3 27~42 40.4
JM409-77 ZK409 -2 L 225~331 13 257~353 297 26.2~34.5 29.8
JM2312-58.3 7ZK2312 1-1 L 216~337 9 287.4 9.7~18.6 14.9
JM1609-1 7ZK4803 -1 L 102~247 21 198.4 3.2~17.4 9.4
JM1609-2 ZK4803 I-1 L 111~243 14 179.2 4.3~13.7 7.6
C— L— G— 1 w NaClg, Potter 1978 Hall 1988 I

Bischoff 1991
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Table 3 Temperature-pressure-density of fluids at every stage of the Jiama copper polymetallic deposit
T 10°Pa % g em®
730~950
250~540 394 591 373 33~61 3~29 1.0805
321370 341 318 296 28~41 1.0685
216~337 287 203 10~19 1.0213
170~244 198 113 3~17 0.9233
10°Pa ¢ T
- 27 MPa km
2.1889 km
- - 318 X 10°Pa
3 1.1778 km
2.4
1
NaCl-H,O X SRXRF
1999 p-XRF
o =A+B 1 +C 2 X
o1 g em’ | ¢ X X
T ABC X
A=At Ar wt Ay wy Si Li X
B=B,+B; w+Bs w? X
C=Cy+Cp w+Cs w? X
w w NaCl, % 1% ~ SSRF K-B
30% 30% ~60% 4W1B 5 BEPC
A B C 2.2 GeV 60~ 120 mA
3 14.04 keV 1.5%1.5 pm?
Bischoff 1991 1.5 pm 10710~
P=41.749 - 1.2125- ¢+ + 10 "g 1076 X
0.0136213 ¢>—7.52333 10 * 2 +2.19664 10 "
t*=2.82583 107" 7 +1.2723F 101 ¢ 30° 45 mm
1999 140 Si Li
NaCl-H,O 7.5 pm 133 eV
P=a+b ¢t +c ¢? NIST SRM 612 NIST SRM

P 614 500 s 0.35
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Fig. 6 Trace elements enrichment map of melt inclusions in quartz phenocryst of the Jiama copper polymetallic deposit

Green line is the boundary between melt inclusion and volatile, sample number: 2010-479.7, sample location: ZK2010
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Fig. 7 Trace elements enrichment map of fluid inclusions in quartz vein of the Jiama copper polymetallic deposit
Sample number: 2414-1, sample location: ZK2414
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4 5 CO, >CH, >N, > >H,
K" Na' Ca' Mgt ClI° SOi H,O CO, K" -Na'-H,0-CO,
CH; N, K" Na® CI° CO, SO~ Roedder 1977 Na® K*
CH4 Na+ I(Jr
1
K* >Na* >Ca?* >Mg* SO~ >Cl-
F- H,0 > 4 5 Na*
4
Table 4 Ion compositions of fluid inclusions in the Jiama copper polymetallic deposit
w g L
K* Na* Ca?”* Mg?* Lit F- al- SO;~ HCO;
17.890 5.958 1.558 0.362 <0.01 0.034 31.488 3.729 <20.001
cz2 3.588 5.995 1.101 0.668 <0.01 3.820 3215 0.625 <20.001
czd 4.184 0.770 1.108 0.022 <0.01 <0.001 4.846 0.496 <.0.001
cz9 5.686 1.582 2.058 0.379 <0.01 2.472 6.681 6.970 <20.001
cz10 6.763 5.384 3.824 0.417 0.01 1.540 13.168 7.920 <20.001
cz3 9.543 3.614 44.247 2.063 <0.01 5.248 11.754 20.249 2.946
cz6 1.759 0.694 1.915 <0.001 <0.01 0.031 5.464 10.667 <<0.001
cz8 2.203 0.960 10.678 6:504 <0.01 0.784 5.279 6.095 <20.001
cz16 1.908 1.585 1.858 5.955 0.17 0.662 7.219 47.845 <0.001
czl7 1.124 0.252 0.557 0.238 0.01 0.284 0.961 2.781 1.311
cz18 0.872 0.198 0.708 0.036 <0.01 <20.001 1.116 74.518 <20.001
cz19 1.364 0.577 0.336 0.229 <0.01 0.020 3.613 63.462 <.0.001
cz20 1.086 0.329 0.951 0.121 <0.01 <0.001 5.886 81.834 <20.001
cz21 2.234 0.629 0.793 0.086 <0.01 <20.001 1.503 34.697 0.832
cz22 2.505 1.825 12.522 0.655 0.02 22.825 4.221 36.936 <0.001
5
Table 5. Gas compositions of fluid inclusions in the Jiama copper polymetallic deposit
w 1076
H,O CO, O CH, H, N,
030 259.06 0.0 <0.01 68.2 0.02 0.0
031 362.77 93.5 <0.01 4.9 0.02 1.6
032 119.28 91.7 <0.01 0.0 0.01 8.3
033 601.75 92.4 <0.01 0.0 0.09 7.6
034 1012.06 92.9 <0.01 1.6 0.01 2.9
035 525.09 72.6 <0.01 0.0 0.01 27.4
036 87.72 85.0 <0.01 8.7 0.02 0.0
037 51.65 55.7 <0.01 26.0 0.13 18.3
038 33.61 0.0 <0.01 - 0.07 -
039 69.68 69.6 <0.01 0.0 0.02 30.4
042 11.07 15.3 <0.01 29.9 0.02 43.9
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