2008 2 27 1
Feb. 2008 MINERAL DEPOSITS Vol. 27 No. 1

0258-7106 2008 01-0028-09

1 1 2 1 3

1 100037 2 850000
3 100083

mm N 1

Eu Ta U-Pb
SHRIMP 182.3£1.5 Ma

U-Pb SHRIMP
P618.41 A

Relationship between Western Porphyry and mineralization in Qulong copper
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Abstract

Any change in basic geological knowledge of the Qulong giant porphyry copper deposit, the most important
and exploring deposit in the Gandise Porphyry Copper Belt (GPCB), will result in change of exploration plan.
In the past, the western (the original I, Ill and IV porphyries) and the eastern (the original I porphyry) por-
phyries were both considered to have been formed in Eocene and related to Cu-Mo mineralization. However,
based on careful field observation, the authors found that the two kinds of porphyries have different alteration,

mineralization and petrologic characteristics. Mineralization in the Western Porphyry, characterized by abundant
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pyrite veins and quartz-sericite alteration (with minor local epidote alteration), is obviously controlled by frac-
tures. Sulfide veins in them are typical D type veins at all exposed levels, and usually have sericite alteration ha-
los. Concentric alteration-mineralization systems usually developed in porphyries related to mineralization were
not found at the Western Porphyry. In addition, ductile deformation was developed in the Western Porphyry
but not seen in the Eastern Porphyry, indicating a more complex evolutionary process of the Western Porphyry.
It is thus inferred that the Western Porphyry probably has an older crystallization age than the Eastern Por-
phyry, and it only served as wall rock during the formation of the ore deposit. To testify the inference, the au-
thors carried out detailed petrological, rock geochemical and radioactive age studies of the Western Porphyry.
The analytical results indicate that the Western Porphyry has high K,O content and Aluminum Saturation Index
(ASI, 1.6~2.8), belonging to the strongly peraluminous and high K calc-alkaline series, and is rich in LILE
and depleted in HSFE, with enriched light-REE. Zircons from a sample of the porphyry were selected and dated
by SHRIMP and, as a result, an age of (182.3+1.5) Ma was obtained. In contrast to the Eastern Porphyry,
the Western Porphyry is not depleted in Ta and has strong negative Eu anomalies and obviously older age, indi-
cating that the Western Porphyry was probably formed by crust melting in early Jurassic. The authors thus hold
that further exploration should focus on the Eastern Porphyry instead of the Western Porphyry, which is only
the wall rock. It is also thought that detailed observation in the field by means of suitable scientific analysis can
avoid unnecessary exploratory investment.

Key words: geology, Western Porphyry, U-Pb SHRIMP dating, porphyry copper deposit, Qulong, Gan-
dise, Tibet
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of the Qulong porphyry copper deposit
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Fig. 2 Field and hand specimen photos of the Western Porphyry and the Eastern Porphyry
a. from [l porphyry stock feldspar phenocrysts show obvious oriented arrangement and polyspinal deformity. b and c. from [l porphyry stock
feldspar phenocrysts show similar characteristics to lll porphyry stock but a distinct elongated phenocryst can be seen. d. from [l porphyry stock
mineralization is characterized by abundant mineralization and alteration consisting of quartz+ pyrite D veins. e. from [V porphyry stock clots of

epidote alteration are developed indicating a propylitization zone. f. Eastern Porphyry which is related to mineralization and is the original I

porphyry
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Table 1 Major elements and trace elements analyses of the Qulong Western Porphyry
QLO01-39 QLO1-40 QLO1-47 QLO1-48 QLO1-52 QLO1-58 QLO05-21 1513-58 3911-90 3911-93
w B %
Na,O 3.35 4.26 3.11 2.70 2.44 1.29 3.41 3.73 2.80 2.59
MgO 0.20 0.35 0.10 0.17 0.25 0.13 0.30 0.15 0.24 0.31
ALO; 14.4 13.9 10.6 10.4 11.7 10.0 11.5 11.4 12.3 11.5
SiO, 74.1 75.3 82.0 82.0 79.3 81.4 79.0 79.9 76.5 77.8
P,0s 0.04 0.02 0.02 0.02 0.03 0.03 0.03 0.04 0.04 0.03
K,O 6.51 3.60 4.06 4.33 4.83 6.28 3.37 3.33 5.77 5.42
CaO 0.30 1.01 0.37 0.27 0.14 0.09 0.97 0.41 0.58 0.63
TiO, 0.31 0.29 0.17 0.16 0.18 0.19 0.14 0.19 0.16 0.16
MnO 0.03 0.04 0.04 0.05 0.04 0.04 0.06 0.03 0.07 0.07
Fe,O; 0.92 1.59 0.62 0.62 1.23 0.82 0.91 1.09 1.05 1.01
0.75 0.82 0.28 0.69 1.10 0.52 1.25 0.74 0.77 0.94
101.0 101.2 101.4 101.4 101.2 100.8 101.0 101.0 100.2 100.4
A CNK”* 2.45 1.61 1.88 2.15 2.79 4.45 1.60 1.70 2.23 2.18
w B 107°
Be 1.22 1.36 0.85 0.89 1.16 0.74 1.03 1.16 1.00 1.13
Sc 4.34 4.68 2.01 3.03 3.28 2.76 3.12 2.35 3.90 3.51
\% 43.9 26.8 12.05 16.7 25.6 13.3 8.49 14.4 17.6 12.7
Cr 7.29 8.39 7.05 11.4 10.8 11.4 4.52 5.11 8.87 12.1
Co 1.37 1.61 1.08 1.23 2.18 1.34 1.21 1.83 1.81 1.81
Ni 3.69 5.08 3.81 5.22 4.93 6.71 4.22 3.61 5.57 8.59
Zn 17.4 25.3 13.63 7.15 9.55 8.49 41.4 22.2 24.4 22.2
Ga 12.3 11.0 5.46 7.27 9.35 5.97 7.99 7.54 8.2 8.43
Rb 95.3 56.0 54.0 73.9 102 111 84.1 62.9 116 113
Sr 185 296 114 126 155 198 106 155 125 139
Y 6.69 5.04 3.14 5.11 11.4 6.39 13.3 6.99 12.6 12.4
Zr 158 121 73.4 98.7 104 90.9 64.9 89.1 114 84.3
Nb 6.65 6.70 5.59 5.20 6.35 6.92 7.1 4.41 7.10 7.25
Mo 1.52 1.57 4.64 2.09 7.48 11.4 10.7 2.88 8.03 59.0
Ba 1083 1158 578 1127 1083 2060 1214 1043 2325 1597
Hf 4.05 .22 2.17 2.71 2.92 2.63 2.13 2.47 3.31 2.57
Ta 0.64 0.63 0.55 0.51 0.67 0.71 0.67 0.51 0.75 0.75
Pb 34.1 40.4 35.5 26.3 35.6 41.8 25.3 37.0 12.8 17.9
Th 9.65 8.27 3.43 3.20 6.24 5.33 11.9 6.04 9.68 9.08
U 1.92 2.46 1.06 0.81 1.21 1.23 2.91 1.68 1.87 2.28
Cu 186 122 84.0 131 255 1676 180 1644 658 834
La 18.4 13.9 11.3 11.9 20.8 14.3 21.9 13.6 29.6 25.2
Ce 24.9 23.0 19.6 22.9 35.0 26.2 38.0 25.1 51.3 43.7
Pr 2.21 2.28 1.98 2.49 3.79 3.01 3.95 2.58 5.03 4.54
Nd 7.22 7.32 6.37 8.23 12.5 9.86 13.1 8.73 16.3 14.8
Sm 1.32 1.20 0.99 1.41 2.19 1.69 2.33 1.55 2.70 2.54
Eu 0.14 0.09 0.13 0.15 0.19 <0.05 0.09 0.15 0.40 0.35
Gd 1.58 1.45 1.27 1.63 2.61 1.95 2.71 1.76 3.47 3.11
Tb 0.19 0.15 0.11 0.18 0.35 0.20 0.35 0.21 0.38 0.38
Dy 1.21 0.90 0.63 1.02 2.26 1.33 2.28 1.36 2.36 2.35
Ho 0.26 0.20 0.13 0.21 0.48 0.27 0.48 0.28 0.49 0.49
Er 0.75 0.65 0.41 0.64 1.34 0.81 1.38 0.82 1.41 1.44
Tm 0.14 0.12 0.07 0.11 0.24 0.14 0.25 0.15 0.25 0.25
Yb 1.06 0.99 0.56 0.88 1.73 1.07 1.79 1.05 1.84 1.82
Lu 0.18 0.18 0.10 0.15 0.28 0.19 0.29 0.17 0.30 0.29
Axios X
XRF 5% ICP-MS 10% * 1
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Table 2 SHRIMP U-Pb dating data of zircon from Qulong Western Porphyry
wp 1076 ) . ) .
232'1‘1,1 238U 207Pb\ ZJSU + 9% 206Pb\ ZJSU + % Zﬂﬁpb ZSSU
U Th  pp
3911-13-1. 1 157 101 3.82 0.67 0.190 13 0.02785 1.5 0.115 177.1+2.7
3911-13-2.1 240 151 5.87 0.65 0.193 7.7 0.02831 1.8 0.232 179.9+3.2
3911-13-3.1 177 128 4.45 0.75 0.250 9.2 0.02893 2.0 0.213 183.8+3.6
3911-134.1 175 130 4.28 0.77 0.204 12 0.02801 2.3 0.204 178.1+4.1
3911-13-5.1 173 123 4.04 0.74 0.239 12 0.02690 1.6 0.133 171.1+£2.7
3911-13-6.1 225 188 5.67 0.86 0.254 13 0.02891 1.4 0.112 183.7+2.7
3911-13-7.1 180 137 4.55 0.79 0.281 7.7 0.02923 1.9 0.244 185.8+3.5
3911-13-8.1 217 155 5.41 0.74 0.251 13 0.02874 1.3 0.103 182.7+2.4
3911-13-9.1 149 110 3.75 0.76 0.298 8.2 0.02917 1.6 0.196 185.4+£2.9
3911-13-10.1 276 183 6.83 0.69 0.230 11 0.02845 1.1 0.096 180.8+2.0
3911-13-11.1 134 81 3.44 0.63 0.242 26 0.02889 2.0 0.077 183.6£3.8
3911-13-12.1 354 282 9.03 0.82 0.239 11 0.02941 1.0 0.093 186.8+1.9
3911-13-13.1 191 155 4.75 0.84 0.180 19 0.02816 1.4 0.078 179.0£2.6
3911-13-14.1 119 79 3.05 0.68 0.259 29 0.02876 1.9 0.066 182.8+3.5
Nb
5 TaTi P 2005
Miller et al. 1999 Wang et al. 2001
2004a Hou et al. 2004
2008c¢ Nb Ti
P Ta
181.7£5.2 Ma 2006
Eu 2005
2006 Eu
Sr Ba S
LILE Sr-Nd-Pb
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