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Fluid evolution of the alteration-mineralization system in the Zhushahong
copper-gold porphyry deposit, Dexing, Jiangxi Province: Constraint from
H-O isotopes
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Abstract: In order to trace the origin of ore-forming fluid during the complicated mineralization and alteration
process of the Zhushahong porphyry copper-gold deposit, the authors analyzed H and O isotopes of quartz from
different alteration and mineralization assemblages to evaluate the source and evolution of the ore-forming fluid.
Some conclusions have been reached: @D 8'%0 and 8D values of water show balance with A-type veins ( +6.0%o
~+11.2%0, —90%0 ~ —101%0), quartz in phyllite (Al), Qtz-kfs veins (A3), B-type veins, straight quartz
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veins (B1), and Qtz-Moly-Py = Anhy + Cpy veins (B2), suggesting that all the ore-forming fluids were derived
from magma; @ 80 and 8D values of water show balance with the Bl-type veins ( +6.6%0 and — 101%o),
implying that fluids inducing propylitic alteration were dominated by the fluid separated from magmatic vapor
during exsolution with low density, low salinity and high temperature; @ Considerable variations of 80 in Qtz
-Py-Cpy veins (B3) (+4.1%0~ +6.0%0) suggest that minor amounts of meteoric water and regional metamor-
phic water were partially involved in the magmatic water during transforming of K-silicate alteration to feldspar-
destructive alteration; @ During the formation of D-type veins, meteoric water and underground water were in-
fused into the ore-forming fluid-system and mixed with magmatic water (8'%0: +2.8%0~ +4.9%0). Feldspar-
destructive alteration which overprinted most of the potassic alteration and part of the propylitic alteration was
triggered by the reaction of mixed water with porphyries and phyllite. It is thus held that K-silicate alteration
and propylitic alteration accompanying with A-type veins and early B-type veins were caused by the action of
magmatic fluid. Meteoric water began being infused into the alteration-mineralization system from the transfor-
mation period. However, feldspar-destructive alteration was triggered by the mixed fluid of magmatic water and
meteoric water.

Key words: ore-forming hydrothermal fluid; hydrogen and oxygen isotopes; Zhushahong porphyry deposit;

Dexing; Jiangxi
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Fig. 1 Tectonic location (as b, after Wang Qiang et al.» 2004; Hou Zengqian et al.» 2009) and simplified geological map (¢
modified after Zhu Xun et al. > 1983; d modified after Zhang Tianfu ez al.» 2012) of the Zhushahong porphyry copper-gold de-

posit in Dexing
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6—quartz-sericite (muscovite) alteration belt; 7—argillation belt; 8—chlorite-epidote-hydromica alteration belt; 9—chlorite-illite alteration belt;
10—hornfels alteration belt; 11—boundary; 12—syncline; 13—anticline; 14—compresso-shear fault; 15—fault; 16——section line; 17—serial
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Table 1 H-O isotopes of alteration and magmatic minerals at Zhushahong, Dexing area

DA / %o AL/ %0
B (L po WD) W = /T

38054 3Dy 380 Dy

ZK4-2-672.. 1 BEA T Quz-Kis ik i 518 10.2 - 8.2 -

7K4-3-482.2 A I Q-Kis ik VEp 518 9.1 - 7.1 -

7ZK4-3-787.1 BEA T Q-Kfs ik b 518 11.5 - 9.5 -
ZK2-7-700. | BLPES T Q-Kfs ik VEE 518 8.9 - 88 6.9 - 88
ZK8-4-902.3 AT Qtz-Ksp ik e 518 8 -79 6 -79
ZK4-5-417.1 FIALEES T QuA ik Y 518 9.6 -101 7.6 - 101
7K4-4-638. 1 s T EYUR Quz ik e 518 13.2 -98 11.2 -98
ZK2-14-581.1 B BIHOIR Quz ik YEE 518 11.1 -86 9.1 - 86
7ZK2-8-349 B YO Quz ik £ 518 11.5 -85 9.5 -85
7ZK4-2-307. 1 SRS b Bl Bk PEE S 382 11 -117 6.5 -117
ZK4-2-557.2 B B1 K PEE 382 10.1 -110 5.6 -110
ZK2-7-695. 1 Bt B1 K PER 2 382 9.2 - 88 4.7 - 88

7K4-3-477.1 A+ Bl Ak VEp 382 10 - 5.5 -
7K4-3-719.1 BEA T Epi-QuzBl1 ik £ 382 11.1 - 101 6.6 - 101
7ZK6-3-1057.1 B B2 ik £ 382 9.8 -74 5.3 -74

7ZK4-2-696. 1 B T B3 ik FhE 382 12.7 - 8.2 -
7ZK4-3-573.3 B Y B3 ik Y 382 9 -175 4.5 -75
ZK6-2-791.2 B b g Y B3 Jhk b 382 10.5 -75 6 -75
ZK8-4-581.1 B g Y B3 ik PEp 382 8.6 - 67 4.1 - 67
ZK4-1-212.1 Bt D3 ik e 326 10.4 -122 4.4 -122
ZK4-2-440. 1 A D3 ik Y 326 9.8 -113 4.4 -113
ZK4-3-482.2 B D3 ik PEE 326 8.8 -72 2.8 -72
ZK4-5-683. 1 Bt D3 Jik PEE 326 10.9 -122 4.9 -122
7K4-3-573.3 A D4 ik VEp 326 10.3 -78 4.3 -78
7K6-2-894. 3 A D4 ik VEES 326 10.3 -91 4.3 -91

T« SRR S Q0120 W AR G2 A4 A, 2 D I 10 d v () 328 — L B AR AR A () 8180-0D BV SR AT 23018 24 3K 10° Inagrse i

=3.34x10%/¢* - 3.31(Matsuhisa et al.» 1979),
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Fig. 2 A, B, D-type veins and their relationship at the Zhushahong porphyry copper-gold deposit; Dexing area
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a—cloddy quartz veins (A1) in the cleavage of the wall rock, cut by Bl veins; b—Qtz-Kfs veins (A3) with K-silicification halo; ¢—straight quartz

veins (B1) with weak K-silicification halo; d—epidote veins (B1") cut early Alveins; e—straight Qtz-Moly-Py veins (B2); f—typical B-type veins

(B3): straight quartz veins with a little pyrite and molybdenite-line; g—Qtz-Cpy-Chl Py veins (B4) with weak sericite-pyrite altered halos

h—Cpy-Py-Moly + Qtz veins (D3) with hydromica altered halo on the sides of the veins: i—wide Py + Qtz veins (D4) with altered halo
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Fig. 3 Calculated 8'%0 and 8D values of fluids responsible for different alteration assemblages at Zhushahong, Dexing

(modified after Hedenquist and Lowenstern, 1994)
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AT 99 A = (] 265 2e), T E] T B4 ik (Q-Chl
+ Py ORI, KA 00 F 46 B0 99 3 2k 28 D
AR = (] 2g), BRI, B K TE BB 2 A T B R R
AR IR T KA S R AR B R B B o X B
AR H-O [FA7 2 0 503 B AR R 2 DUA AR
F, W BB B CIF A MK TR CE 3D, 3L
REAE TT 4 B 2 55 5 3 B AR A BT AN T < BT A
S BRAIC 2 248 — 405°C Y [, 25 R AR A0 [ A2 15 AH
X5z (B AE 38.6% —~ 58.0% NaCl 1 0.9% ~
10.6% NaCl Gl 4D, Ji kK J1 B 25~50 MPa(B1 -
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Fig. 4 Evolution process of the ore-forming fluid at the Zhushahong porphyry copper-gold deposit
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