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Table. 1. Characteristics of fluid inclusions in the Shaxi copper ore district

B AL ma Wt Kb GRGHE Ak
(um) (No. /100pm?) (Vol. %)
B
S2-284 ZK1002-466 K Qz+Mo+Anh+Cp+Py 1~3 <5~10 <1
S2-286 ZK1002-475 K Qz-+Mo+Cp+Py <35 5~10 =10
S3-10 ZK607-737.5 K Qz+Cp+Anh <5 10~20 =30
S4-30 ZK608-660 K Qz+Cp+Anh+Py <4 5~10 =20
S-3 ZK607-796. 5 K Qz+Cp+Py <6 10~30 >40
S2-242 ZK901-477 K Qz+Mo+Bn+Cp+Py <4 5~20 =10
$2-234 ZK901-415 K Qz+Py+Mo+Cp <5 5~10 =20
$3-11 ZK607-729. 6 K Qz+Py+Cp <6 15~20 <5
S$4-40 ZK608-719 K Qz+Cp+Py 5~8 10~20 =10
35-68 ZK608-720. 4 K Qz+Py+Cp <6 5~20 =10
S2-283 ZK1002-453.5 K Qz+Py+Cal <3 10~15 <5
S$3-28 ZK607-609 K+Prop Qz+Py+Cp+Anh <30 10~15 =10
S$2-163 ZK802-515 K+Prop Qz+Cp+Py <3 5~15 <10
52-192 ZK802-743 K+Prop Qz+Cp+Py+Mo <5 5~10 =210
S4-24 ZK608-614. 2 Q-Ser Qz+Cp+Py <4 5~10 =5
52-133 ZK.807-322 Q-Ser Qz+Cp-+Anh <4 5~10 <5
S2-150 ZK802-417.5 Q-Ser Qz+Cp+Anh+Py 1~4 5~10 =30
By E#
S5-24 ZK607-611 K+ Prop Qz+Py+Gy—+Cal <3 10~20 <1
$2-99 ZK1006-542 K Qz+Py <4 5~10 <1
$5-41(2)  ZK1404-725 K Qz+Py <i~3  5~10 <1
(€9) ZK1404-725 Qz <3 10~15 <1
$5-71 ZK608-800.5  ox Qz+Py <4 10~20 <1
55-24 ZK1404-429. 4 fms Qz+Py <5 5~20 <1
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ERRE XMHRIESTER AR RERFEUS,
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Table 2. Characteristics of “boiling” fluid inclusions in vein quartz
Ha K Rt 7;’1 — N Rt 7:'! -
(um)  (vol. %) (C) (=2 (pm)  (vol. %) (€D
S52-284 5 15 303 V+L—-L S2-234 4 60 188 V+L—-V
5 70 307 V+L->V 5 15 214 V+L—L
S2-286 6 10 375 S+V+L—>S+L S53-28 5 15 385 V+L—~L
8 5 371 S+V+L—>8+L 5 60 377 V+L—-V
5 55 392 V+L—=V 5 30 374 V+L—L
4 15 400 VA+L—-L 3 55 368 V+L—-V
S§2-234 7 25 158 V+L—-L S-24 5 15 375 V+L—~L
9 85 191 V+L—-»V 3 60 384 V+L—>V
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Table 3. Thermometric data of polyphase inclusions (Type V ,Type VI)

=z &
e K i El e el Py BRES
(pm) (;;1_ %) RFRLEL ) ) (wtY%NaCl) (105 Pa)
S4—30 [ -3 1:3 230 443 50 248
11 2 1:3 175 433 49 232
S4-40 6 5 1:3 256 460 52 274
9 3 1:3 460 460 52 274
S2-234 9 4 1:4 324 494 56 322
S3-28 6 5 1:2 351 440 50 243
S3-11 6 - 1:2 - 486 55 311
9 - 1:3 — 469 53 287
8 - 1:3 — 476 54 297
3 - 1:5 - 401 46 184
6 — 1:4 — 384 44 159
5 2 1:6 230 410 47 197
S2-133 6 2 1:1 484 484 53 281
S§2-150 15 4 1:1 196 488 55 314
6 5 1:2 167 350 42 114
8 3 1:5 196 460 52 274
6 4 1:3 120 196 32 10
S5-41 6 5 1:3° 511 511 58 343
S5-24 4 4 1:4 141 370 43 140

A7 LINKAM-THMSEG00R % #iv & J 13508 & EHEAT

K3 WRETEKQT4L--148)OHERE
1— R 2— Rl 3B EZK,
PEARGILNKARSHEEE (V)
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Fig. 3. Saline halo diagram of fluid
inclusions in vein quartz (Line 17—
Line 14) from the Shaxi copper deposit.
1 —Drill hole intersecting ore; 2—Drill hole
intersecting lean ore;3—Contour line (numerals
representing maximum volume percentage of

polyphase inclusions ( V , VI )in vein quartz
from drill holes).
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Table 4. Gas and liquid composition of fluid inclusions in vein quartz from the Shaxi ore district

re CcO CH, CO; H,O K* Nat Ca?t Mg?tHCO3 F~ Cl- SOi~ Nat
(ml/100mg) (mg/100mg) 0 Ca®*+ +Mg?+

52-284 | 0. 33 0.48 1.16 62. 01 0.18 1.13 4.33 0.38 4.46 1.26 1.48 14.57 0.24

$2-192 | 0. 90 0. 26 2. 30 139.13 0.32 1.81 2.20 0.06 2.48 0.96 1.15 8.63 0. 80

52-163 | 3. 24 nd 1. 87 84. 82 0.24 2.52 1.97 0.05 4.89 1.08 1.97 3.64 1.25

S2-99 [ 0.32 1. 31 80. 76 0.17 0.97 1.98 1.24 9.64 1.07 1.78 2.68 0. 30
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RE|EEERSEE, GEKEEY—BES, TUSERT RENERESNIRE &
VEY X, BEEIER COA%5, FRUERE—M, M H NaCl-H,0-CO, =T &R ER
BHNER, B, AL NaCl-H,0 “ e £RA¥ A TFIAREEE (1, 18D BESES
Rz LRk RGTFRERGTHRE, EINEASTESE, FAAYTFHKES &
BEESD, TURARMTRTRE BENEAEHSEEEE (T8 H—REREEYR
& (F%2), 7 NaCl-H,O R R PSS REMEE-EI-BEERBRY LT UES, VBTV KR
FEEAYESERBL25 MPa, FRIEEAMNT1000~1500 m Z B X HLEEERE (500~
600 m) B&K, HMPBFAT R (64£—10%) HE—EREMIMBEREENETEEGHE
H1.5B, mEMEEERE (V. V) WBYEEMSE M ERE/NTF 35 MPa, A GEKNH
AEREK.
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SHARREE I BAMLRI, MWEHEFRRZHRNE R P OEREHLT.

V&Y XX ARET YRR RARR: 6 OsvowH+7. 99 %o~+12.52 %, HIER
+10. 05 %o (85) FEAR: 1000Inaq, —no=3. 306 X 10°T 2 —2. 71, HHBFFHKEY 6°0
HH+3.51 %o~ +5.52 %, NI G FEHAKBAMK, H—4.71 %o X BT H 8
HR AR ARBCE T AR EMER S RETERER R RAQEGKE S
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Table 5. Hydrogen, oxygen and carbon isotopic composition of fluid inclusions in vein quartz
from the Shaxi ore district
HARE H—RE A% wEEK HBEECO, FHK
i (m) LS ey B0smow 0Dsmow &*3Crpa 6180smow
Sx-313 ZK901-481. 9 Py-Cp-Bn-Qz 320 — —82 —5.27 —
Sx-320 ZK901-504. 1 Py-Cp-Qz 380 +9.16 — - +4.12
Sx-214 ZK501-420 Cp-Bn-Qz 360 +9.08 —72 —6.53 +3.54
Sx-128 ZK107-456.1 Mo-Cp-Qz 340 +9.59 - - +3.51
Sx-175 ZK205-520 Py-Anh-Qz 320 +10. 24 — - +3.55
Sx-306 ZK901-464. 1 Py-Gy-Qz 190 +7.99 - - —4.71
S52-284 ZK1002-466 Cp-Mo-Py-Qz 380 +10. 39 —60 - +5. 385
82-163 ZK802-515 Py-Cp-Qz 340 +10. 38 —71 — +4.30
S2-192 ZK802-743 Cp-Mo-Py-Qz 360 +11. 06 —64. —3.75 +5.52
$2-99 ZK1006-542 Py-Qz 260 +12.52 —68 —3. 61 +3. 60
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Fig. 4. Plot of éD (%) against 8OH20 (%) for

ore-forming fluids in the Shaxi ore district.
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Abstract

Investigations of fluid inclusions and stable isotopes were carried out for the Shaxi por-
phyry copper deposit, Anhui Province, and the results reveal a complicated variation in tem-
perature and composition with respect to time and space.

Microthermometry shows the temperature to be 450~340 ‘C for the potassic zone, 340
~250 C for the transitional zone, and 250~170 'C for the propylitic zone. Compositions and
homogenization temperatures of fluid inclusions indicate that fluid pressure varies from 25 to
113 MPa, and salinities vary bimodally from 2wt % to 20 wt% and from 40wt % to 60 wt%
respectively. In the saline halo diagram, there are two major high-salinity fluid-rich centers in
concordance with mineralizing intrusives.

Chemical compositions of fluid inclusions were determined by gas and ion chro-
matographic analysis. Components such as CO,, HCO; , Na*/ (Ca*" +Mg?**), Ca?" and SO~
vary systematically not only with mineralization phases but also with distance from dissemi-
nated mineralization.

The coexistence of vapor- and liquid-rich or daughter mineral-bearing multiphase inclu-
sions in vein quartz suggests that chalcopyrite-bearing anhydrite and quartz veins were
formed in boiling low-salinity brines at 360 to 420 ‘C. Coexistence of liquid-rich and vapor-
rich inclusions which are homogenized at similar temperatures to liquid phase and vapor
phase respectively indicates that boiling existed from the potassic core outward to the potas-
sic-propylitic transitional zone. The fluid immiscibility in the Shaxi porphyry copper deposit
may have played an important role in the mineralizing process. The chlorine- and alkali-rich

fluid would have boiled due to a sudden decrease in pressure, resulting in the deposition of
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ore-forming substances and hence the formation of orebodies.

Oxygen, hydrgen and carbon isotope studies on vein quartz and its fluid inclusions show
that the ore-forming fluids have 6*0 of 3. 51 %sto 5. 52 %, 6D of —60 %, to —82 %, and 6*°C
of — 3.6 % to —6.53 %. These data suggest a magmatic origin for the ore-forming flu-
ids. However, the introduction of meteoric water must have also occurred at the last stage of
ore deposition (8%0=—4.71 %) -
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