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Abstract The Wuziqgilong intrusion-related hypothermal Cu deposit locates in the northeast of the Zijinshan ore field. It is hosted by
Zijinshan complex consisting of mainly Yanshanian biotite monzogranites. Disseminations, veinlets and stockworks are the main ore
structures. Four stage veins can be distinguished from their mineralogical paragenesis and crosscutting relationships. The first stage is
quartz + feldspar vein system preserved in the sericite-dickite-quartz zone. The second and third are quartz-bornite-chalcopyrite-
digenite-pyrite + covellite and quartz-covellite-pyrite polymetallic sulfide stockworks, respectively, observed in sericitization-
dickitization-silicification zone which is overprinted by alunitization-silicification. The stage 4 quartz + gypsum = calcite veinlets occur
in alunitization-silificication zone. Stage 1 minerals contain CO,-rich and aqueous fluid inclusions with variable vapor/liquid ratios,
which are homogenized at 362 ~570°C , with salinity of 4% ~19.92% NaCleqv. In addition to the fluid inclusions observed in stage 1
crystals, daughter mineral-bearing fluid inclusions can be also observed in stage 2 minerals. These fluid inclusions are homogenized at
306 ~390°C, with salinity of 0. 35% ~13.94% NaCleqv ( daughter minerals are not included in estimation). Stage 3 minerals have
both vapor-rich and liquid-rich two-phase aqueous fluid inclusions that yield homogenization temperature of 233 ~308°C and salinity of
0.18% ~14.67% NaCleqv. Stage 4 minerals only contain liquid-rich aqueous fluid inclusions homogenized at 132 ~230°C, with
salinity of 0. 88% ~6.16% NaCleqv. Hence it can be drawn out that the fluids forming the Wuziqgilong deposit evolved from initially-
magmatic hypothermal NaCl-CO,-H,O system to finally-meteoric epithermal NaCl-H,O system, and that during the evolution fluid
boiling occurred, volatiles such as CO, escaped and metallic sulfides precipitated, followed by input of circulating meteoric water.
Key words Intrusion-related hypothermal deposit; Fluid inclusion; Fluid boiling; Wuzigilong Cu deposit; Zijinshan ore field;
Fujian Province
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Regional geological map of Zijinshan mine field ( after Zhong et al. , 2011)
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Fig.3  Photographs showing ore paragenesis, alteration and texture of the Wuziqgilong Cu deposit

(a)-the covellite-bearing pyrite-quartz vein of stage 3 crosscutting the barren quartz vein of stage 1 in the phyllic alteration zone ( sample 3-1, from
drill hole ZK401, at the altitude of 846m) ; (b)-the quartz containing bornite-pyrite-digenite-covellite of stage 2 in the phyllic alteration zone ( sample
121, from drill hole ZK1201, at the altitude of 567m) ; (¢ )-the stage 2 pyrite-chalcopyrite-digenite-covellite vein cut by the stage 3 pyrite-covellite-
quartz vein ( sample 2-14, from drill hole ZK1213, at the altitude of 273m); (d)-the stage 4 calcite-bearing barren gypsum-quartz vein in the
alunitization-silicification zone (sample 3-17, from drill hole ZK401, at the altitude of 392m) ; (e)-typical phyllic alteration; (f)-the alunitization-
silicification zone; (g)-the bornite-pyrite-chalcopyrite-digenite-covellite in stage 2 vein; (h)-the quartz-pyrite- covellite vein of stage 3. Abbreviation

Qz-quartz; Py-pyrite; Cv-covellite; Bn-bornite; Dg-digenite; Cep-chalcopyrite; Gp-gypsum
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Fig.4  Photomicrographs of various types of fluid inclusions in the Wuzigilong Cu deposit

(a)-WL-type fluid inclusion in stage4 quartz (sample 3-17, from drill hole ZK401 at the altitude of 392m) ; (b)-WV-type fluid inclusion in stage-
1 quartz (sample 2-21, from drill hole ZK1213 at the altitude of 88m) ; (¢)-C-type fluid inclusion in the early barren quartz vein of stage 1 ( sample
3-24, from drill hole ZK401 at the altitude of 144m) ; (d) -the boiling fluid inclusion assemblage in stage-2 mineral, consisting of WV-, WL- and C-
type fluid inclusions (sample 1-21, from drill hole ZK1201 at the altitude of 567m) ; (e)-the halite- and sylvite-bearing S-type fluid inclusion in
quartz phenocryst ( sample 3-13, from drill hole ZK401 at the altitude of 497m) ; (f)-hematite-bearing S-type fluid inclusion of stage 3 ( sample 3-2,
from drill hole ZK401 at the altitude of 811m) ; (g)-pyrite-bearing S-type fluid inclusion of stage 2 ( sample 1-7, from drill hole ZK1201 at the
altitude of 239m) ; (h)-chalcopyrite-bearing S-type fluid inclusion of stage 2 ( sample 2-14, from drill hole ZK1213 at the altitude of 273m).
Abbreviation: V-vapor; L-liquid; S-sylvite; H-halite; Hem-hematite; Py-pyrite; Cep-chalcopyrite
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Fig.5 Histograms of homogenization temperatures and salinities of fluid inclusions in different stage minerals from the Wuziqilong

Cu deposit
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Table 1  Microthermometric data of fluid inclusions at the Wuziqgilong Cu deposit

e Rk EE gRkEE H—lE i FAASE/REPS HhE s
[f1d=s ESi] LS8 (%) (C) (€) (¢) (wt% NaCleqv) (g-em™)
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C 3 20 269.5 ~289 — 6.3~7.3 5.14 ~6. 88 0.8 ~0.88
\A% 20 30 329.8 ~355.2 -0.6~ -10 — 1.06 ~18. 94 0.53 ~0.75
Bz 2 WL 38 70 306.8 ~389.7 -0.2~ -5 — 0.35~7.86 0.5~0.86
\A% 3 5 245 ~308 -2.3~-10.73 — 3.87~7.02 0.78 ~0. 84
B 3 WL 65 95 233 ~337.5 -0.1~-10.7 — 0.18 ~14.67 0.68 ~0.92
Bt 4 WL 24 100 132 ~229. 4 -0.5~-3.8 — 0.88 ~6. 16 0.84 ~0.95
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Z& WL 2840 FAR M SBAH B 1 s — AN 5832 I 7K, s
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3.4 RUEBTENRREGRE

MRAEBTEL 1 1) H,0-CO,-NaCl {3 32 K843 14— B2 1
— 52 ER A CO, AHER & LE A0 58 42 X — IR, R
Flincor %4 ( Brown, 1989 ) F1 Brown-Lamb 7\ Z{ ( Brown and
Lamb, 1989) , 38313 Bt 1 IYEJT 70 ~ 114MPa, % )&
CO, 1Y % M 23 1 Ak 11 /9 4 3K e 7 4w 1K ( Hedenquist and
Henley, 1985) , [A] i BBt 1 9 H,0-NaCl £ 44 -k b s £
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Fig.6 The Laser Raman spectra of fluid inclusions

(a)-H,0 of the WL- and WV- type fluid inclusion in the quartz of stage 2 ( sample 3-7, from drill hole ZK401 at the altitude of 635m) ; (b)-CO,of
the C-type fluid inclusion in stage-1 quartz (sample 324, from drill hole ZK401 at the altitude of 144m); (c¢)-H,0O and CO,of the C-type fluid
inclusion in the stage-2 quartz ( sample 1-21, from drill hole ZK1201 at the altitude of 567m); (d)-H,0 and daughter hemitite of the S-type fluid
inclusion in the stage-3 quartz ( sample 3-2, from drill hole ZK401 at the altitude of 811m) ; (‘e)-daughter pyrite of the S-type fluid inclusion in the
stage-3 quartz (sample 1-7, from drill hole ZK1201 at the altitude of 239m) ; (f)-daughter chalcopyrite of the S-type fliud inclusion in the stage-1
quartz ( sample 324, from drill hole ZK401 at the altitude of 144m)

HEAIRA A, R RN A A AR /M3 7 (Bouzari and Clark, 7 AT AX 3 52 Br 4 3K 1k 77 (Roedder, 19845 f5 I 3 45

2006) , BTN KB B B AR A 1k PR s gy, 2004) (7). N
BYEE 2 S PP G K41 4, LI H, 0-NaCl 4 BER A5 th RO AREI BT R R IR RM ARy 30 -
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Fig. 7 Pressure estimates for fluid inclusions at the

Wuzigilong Cu deposit (after Bouzari and Clark, 2006 )

114MPa; BB 2 35 1 -y 10 ~ 30MPa; [ Bz 3 FIFTEC 4 #Y
AR ) 1 ~ 10MPa, 23R 3R G0 6 2 B A1 4L T
A 8k i 5 /7 (Fournier, 1999 ; Chen and Wang, 2011;
Fan et al. , 2000, 2011; [&fi7 5 &5, 2007 ; 5 fi7 5« F1 2= 34,
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R FE TR S, RVET3 0 5 K OB R i & 45 (5
FRIEUROE M TRATY) | 5 8 T BT A 3 b Y e AR TR
PO o NEZ, XSRS AR [ I B A A0 A 1) ) 2
R B RAE, 0 A 5 P 0 AR 5 0 4 A RRAE (5 R 8,
1999 5 = €45 ,2007 ) , LUK B Je 7 K 5 55 4 LA &
PRI T2 56 R P v LA ) & .

4RI AT B

BB 1 om0 38 ik v A 76 K i SR BRI & €O,
A, R AR LR, S R AT DA B B 1R
H,0-CO,-NaCl A F 4 30 1A%, 1 i 370 4% 3l 38 B vy (362.2 ~
570°C) o SEgd FE b AR BB B 1 A9 — L85 SN LR
Bl ) — BB R WIS B AR T REAL T I 1 25 (Fan

EL¥F]| 2011, 27(5)

Acta Petrologica Sinica

et al. , 2003) . TEFIK KRB LR T, SR RS A0y
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Fig. 8  Homogenization temperatures vs. salinities of fluid
inclusions at the Wuziqilong Cu deposit ( modified after

Bodnar, 1983)
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