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Abstract Porphyry Cu deposits are usually closely related to oreforming fluid with high oxygen fugacity. The Pulang complex

parent rock of the Pulang copper deposit which has the largest single ore reserves in Asia has oxidized magma characteristics but the
mineral assemblages and fluid compositions are consistent with those of reduced porphyry copper-gold deposits. The minerals in ores are
characterized by large amount of pyrrhotite the assemblages of chalcopyritepyrrhotite-pyrite and there are lots of reducing
compositions such as CO, CO and CH, in the oreforming fluid and with f,, values below the fayalite-magnetite-quartz oxygen
buffer. These reduced compositions probably originates from the carbonaceous phyllite that surrounds the Pulang complex or the deep
mafic magma. The copper solubility in reduced fluid is lower than that in the oxidized fluid but the gold solubility is not affected by the
redox conditions. The CH, reduced the SO, into S~ which is the basic material of molybdenite. The reduced ore fluids are probably the
main reason of low Cu grade mineralization but with massive Au Mo mineralization. The discussion of reduced characteristic of the
Pulang copper deposit benefits the further studies of the deposit genesis and the metallogenic mechanism of regional porphyry deposits.

Key words Pulang porphyry copper deposit; Pyrrhotite; Oxygen fugacity; Reduced
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Fig. 1 Simplified geological map of Zhongdian island arc ( after Li et al. 2011)
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1 (mol%)
Table 1 ~ Gas contents in fluid inclusions from Pulang copper deposit( mol%)
CH, C,H, Co, H,0 0, N, co C,H, + G, H,
PD3900-B07 17.019 0. 003 17. 944 54.012 0.417 2.766 9. 540 0. 013
PD3900-B13 1.014 0. 002 13. 067 75.413 0.574 10. 792 0.358
PD3900-B29 18.748 0.011 13. 467 59. 652 0.133 1.874 7.321 0.014
7ZK0104-B05 23.472 11. 152 52.215 0. 032 5.766 9. 868 0.017
7K0403-B02 0.712 0. 003 25.044 68. 487 0.423 4.763 1.410 0. 008
7K0403-B07 10. 837 0. 008 9. 693 71.343 0. 059 6. 791 3.033 0. 031
2 (x107°)
Table 2 Ton contents in fluid inclusions from Pulang copper deposit( x 10 ~°)

Na* K* Mg? * Ca?* F- cl- Br~ NO*~ S0,*"
PD3900-B07 2.344 3.532 0. 675 1.330 0.415 4.197 0. 000 1. 436 1.962
PD3900-B13 3.441 2.217 0. 043 27. 640 0. 497 22. 641 0. 000 2.421 1.920
PD3900-B29 5.764 4. 693 0.776 3.475 0.329 11.875 0. 000 0. 000 1.254
ZK0104-B05 2.019 2.819 1.078 2.602 0.362 5.958 0.133 2.073 0.339
7ZK0403-B02 4.697 5.159 0. 841 6. 039 0.238 13.384 0. 000 1.931 1. 154
ZK0403-B07 3.416 5.564 2.041 4.491 0.201 12. 669 0. 000 2.446 0. 632

4.2
(1
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3 6
Table 3 Oxygen fugacity of fluid inclusions in Pulang copper N N
deposit . ( 3)o
(c) (10° Pa) fo,
PD3900-B07 342 215 1073 5
PD3900-B13 223 150 1074 51
PD3900-B29 400 283 10-% '
7K0104-B05 325 274 10°% 5.L1 Fihas
7K0403-B02 248 144 104 N
ZK0403-B07 353 235 10°¥ .
4
Table 4  Comparison between the Pulang copper deposit and oxidized porphyry deposits and reduced porphyry deposits
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5 Fe,0,/FeO  Rb/Sr
Table 5 Data of Fe,0,/FeO and Rb/Sr
Fe,05( wt%) FeO( wt%)  Fe,05/FeO  Rb( x107%) Sr( x107°) Rb/Sr
YS1 1.07 2.17 0.49 145 499 0.29
YS2 1.59 2.75 0.58 126 606 0.21
YS3 4.47 2.28 1.96 151 478 0.32
YS4 2.14 2.84 0.75 210 244 0.86
YS5 0.9 2.17 0.41 168 536 0.31
YS10 0.09 1.6 0.06 114 686 0.17 2010
YSI1 1.07 3.27 0.33 154 752 0.20
YS12 0.54 3.36 0.16 149 606 0.25
YS13 0.01 0.72 0.01 63 801 0.08
YS14 0.52 3.55 0.15 140 845 0.17
YS15 1.32 3.95 0.33 75 714 0.11
YS16 0.84 3.52 0.24 82 813 0.10
D4 2.24 2.21 1.01 102.9 981.6 0.10
D5 1.65 1.76 0.94 187.5 691.7 0.27
D8 1.23 1.24 0.99 48.1 736.2 0.07 2009
D9 1.56 2.32 0.67 100. 4 1176 0.09
DYS21 1.82 1.99 0.91 156.8 704.6 0.22
DYS36 1.77 1.76 1.01 149.9 464.1 0.32
- 101 Ty
o 10° F E
o 2 3
u ]
( Madeleine = ]
] ]
Rosslan; Rowins 2000) LGE i
HS .S~ (Sun et al. 2013)
107 F ;
B
( Fe) . =
(FeO) . (Fe;0,) (Fe,0;) z
o E Ll4ujll.|. PRI B S W R TR B S TR 7] B E T B AR 1]
10 102 10 10° 10" 102 103
. =
( 2010; £ 0 S A 1138 Ro/Sr
Deng et al. 2007 2009) Fe’* Fe’* ;
’ ( Blevin 2004)
Fe,0,.FeO.Rb.Sr ( 3) Fe,0,/FeO-Rb/Sr
; : Cu~Au.Mo.W.Sn ; 5
(7 Cu-Au  Cu-Mo
Rb/Sr 0.1~0.5 Fig. 7  The relationship between oxidation and fractionation
; Fe, 0, /Fe0 0.6~1.2 in different deposits( after Blevin 2004)
° ( Rowins 1999 2000; Ague and Brimhall 1988) .
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