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Geochemical characteristics of intrusive and volcanic rocks in No. [[ ore body
of Xiongcun copper-gold deposit, Tibet: Constraints on rock genesis
and tectonic setting
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Abstract

The Xiongcun porphyry copper-gold deposit is located in southern Gangdise belt. The ore deposit is related
to Jurassic magmatic event. Petrographic and geochemical studies of andesitic volcanic rock, hornblende diorite
porphyrite, corroded quartz phenocrysts-bearing quartz diorite porphyrite and late coarse-grained corroded quartz
phenocrysts-bearing diorite porphyrite show that the tuff and intrusive rocks of No. [ ore body are of calc-alka-
line series, with w (SiO,) ranging from 61.97% to 66.57%, w (ALO;) ranging from 16.40% to 17.57%,
w(MgO) ranging from 1.07% to 2.89%, and w (TFeO) ranging from 1.75% ~35.72%. Mg” values vary
from 19.44~37.46, 28.79 on average, w(TiO,) values are lower than 1% . Total REE concentrations range
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from 35.51 %10 © 10 103.85% 10 °, Lay/Yby ratios vary from 1.76 to 6.57, with the enrichment of LREE.
Mineralized tuff and intrusion are enriched with LILE elements such as Rb, Sr, Th and U, and depleted in HFS
elements such as Nb, Ta, Tiand Y, with no or weak negative Eu anomalies and no Ce anomalous features. Pet-
rographic and geochemical studies indicate that volcanic and intrusive rocks are products of Tethys subduction to
North Lhasa tectonic body, and magma originated from partial melting of the mantle.

Key words: geochemistry, porphyry copper-gold deposit, rock origin, tectonic setting, Xiongcun, Tibet
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Fig. 1 Geological sketch map of the Xiongcun copper-gold deposit modified after Oliver 2005 Tang et al. 2006
I—Holocene overburden 2—Iower-Middle Jurassic felsic tuff 3—Volcanic-sedimentary rocks of Lower-Middle Jurassic Xiongcun Formation 4—
Eocene biotite granodiorite 5—FEocene plagioclase diorite porphyrite 6—ILate Jurassic quartz diorite porphyrite 7—Lower-Middle Jurassic hornblende
quartz diorite porphyrite  8—Middle Jurassic quartz-eyes quartz diorite porphyrite 9—Focene felsic intrusion 10—Lower Jurassic quartz diorite porphyry
I1—Reverse thrust fault 12—Flaw fault 13—Unclear fault 14—Ore body boundary AKMS—Animaqing-Kunlun-Muzhitage suture zone JS—]Jin-

shajiang suture zone BNS—Bangong-Nujiang suture zone [YS—Indian River-Yaluzangbujiang suture zone MBT—Major bounday thrust fault

@ Oliver J. 2006. Geological mapping of the Xietongmen property and continguous areas Tibet People’ s Republic of China. Private Report to
Continental Minerals Corp.
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ZK7234 577.8 m

Fig. 2 Hand specimen and polarizing microscope photos of rocks from Xiongcun No. [l ore body
a. Andesitic tuff ZK7235 61.4 m in depth b. Hornblende diorite porphyrite ZK7224 419.7 m in depth  ¢. Corroded quartz phenocrysts-
bearing diorite porphyrite ZK7237 50 m in depth  d. Late coarse grained quartz phenocrysts-bearing quartz diorite porphyrite ZK7226 447.6
m in depth  e. Mineralized quartz diorite porphyrite with quartz and feldspar phenocrysts matrix composed of feldspar and quartz with minor
fine grained sericite between grains ZK7222 190.3 m in depth  f. Mineralized biotitized hornblende diorite porphyrite with quartz and plagio-
clase phenocrysts groundmass altered by biotitization ZK7234 577.8 m in depth
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Table 1 Major elements and trace elements analyses of No. Il ore body in the Xiongcun copper-gold deposit
C051 €052 C062 C055 C057 C067 €053 C058 C065 C063 C59 Co4
w B %
SiO, 65.73 66.57 66.10 63.72 64.68 62.62 65.98 62.06 63.94 61.97 - -
Fe,04 0.24 0.33 0.61 1.34 1.89 2.98 1.91 1.96 1.02 2.47 - -
FeO 2.65 1.55 1.20 2.99 2.57 2.68 1.16 3.95 3.50 3.50 - -
ALO; 16.40 16.91 16.90 17.43 17.23 17.25 17.11 17.57 16.78 16.63 - -
CaO 4.40 4.95 4.72 4.94 3.91 5.68 3.48 5.15 3.56 3.86 - -
K,O 0.69 0.52 0.55 2.37 1.62 1.85 1.23 2.22 2.24 3.27 - -
MgO 1.07 1.42 1.35 2.48 1.83 2.74 1.57 2.20 2.89 1.78 - -
MnO 0.09 0.07 0.08 0.05 0.05 0.06 0.06 0.12 0.12 0.10 - -
Na,O 6.64 6.13 6.71 2.88 4.15 2.00 5.84 2.64 3.51 3.74 - -
P,0s 0.14 0.14 0.14 0.12 0.12 0.12 0.11 0.12 0.12 0.18 - -
TiO, 0.40 0.39 0.40 0.45 0.46 0.45 0.44 0.46 0.46 0.51 - -
H,0O" 0.78 0.62 0.81 1.01 0.82 0.95 0.91 1.35 1.25 1.31 - -
H,O 0.29 0.18 0.31 0.22 0.19 0.24 0.18 0.16 0.18 0.24 - -
w B 107°
La 6.72 6.85 4.79 11.16 10.85 13.04 11.17 16.94 11.15 20.22 8.27 6.68
Ce 17.52 16.20 10.89 20.62 19.35 26.56 25.97 27.64 1994 38.83 16.97 17.86
Pr 1.57 1.72 1.17 2.49 2.33 3.02 2.48 3.60 2.39 4.65 1.99 1.65
Nd 7.36 8.56 6.21 10.87 10.32 13.53 10.58 15.97 10.50 20.61 8.97 6.95
Sm 2.40 2.44 1.88 2.42 2.25 3.09 2.37 3.30 2.12 4.34 1.98 1.54
Eu 0.87 0.71 0.59 0.88 0.80 0.96 0.77 1.27 0.63 1.38 0.54 0.58
Gd 2.28 2.68 2.31 2.7 2.50 3.63 2.44 3.58 2.14 4.33 1.92 1.49
Tb 0.35 0.41 0.41 0.43 0.40 0.60 0.34 0.53 0.32 0.60 0.27 0.21
Dy 2.11 2.47 2.57 2.63 2.42 3.77 2.01 2.97 1.75 3.46 1.70 1.26
Ho 0.46 0.52 0.57 0.57 0.53 0:81 0.41 0.65 0.37 0.69 0.36 0.27
Er 1.37 1.59 1.71 1.73 1.58 2.37 1.26 1.82 1.18 2.04 1.11 0.91
Tm 0.22 0.25 0.27 0.26 0.24 0.36 0.20 0.29 0.18 0.30 0.17 0.15
Yb 1.59 1.70 1.84 1.72 1.64 2.36 1.34 1.89 1.23 2.08 1.15 1.04
Lu 0.25 0.28 0.29 0.27 0.25 0.35 0.22 0.30 0.20 0.32 0.19 0.17
Y 12.18 13.41 14.40 13.87 13.06 19.39 10.16 15.69 9.19 16.36 8.18 6.28
Ba 983.50 115.90 136.80 354.40 1227.70 144.00 341.80 312.70 205.20 469.00 630.20  681.90
Be 1.00 1.01 0.84 0.76 0.80 0.93 0.76 0.76 0.72 0.81 1.50 2.28
Co 3.12 1.69 1.68 10.20 13.90 19.80 21.20 17.50 21.60 13.20 12.30 11.20
Cr 19.10  344.90  15.20 - 170.50  30.20 179.80 277.40 18.10  169.00  25.70 20.90 32.20
Cs 1.03 11.30 1.12 9.83 4.31 7.28 8. 11 1.13 8.63 1.83 7.59 9.46
F 246.00  236.00  320.00 486.00 374.00 722.00 337.00 512.00 774.00 628.00 222.00 320.00
Ga 22.27 20.45 21.85 22.12 21.45 21.86 16.18 22.88 17.32 20.99 31.68 31.26
Hf 4.59 4.72 4.22 4.02 5.04 3.48 4.31 4.39 5.11 5.08 5.38 5.78
K 5728 4308 4599 19691 13432 15366 10178 18413 18570 27146 46821 47651
Nb 10.30 10. 10 10.50 7.28 7.83 7.02 6.58 7.49 6.89 10.40 9.12 12.70
Ni 5.54 17.39 2.01 19.22 6.20 23.93 18.08 3.85 15.27 4.09 8.93 13.67
P 610.98  631.06 610.54 521.95 507.11 516.71 491.40 527.63 507.11 766.78 536.79 945.71
Pb 149.20 15.90 26.20 9.10 12.50 11.80 18.40 18.20 23.00 17.70 8.90 9.80
Rb 16.90 11.50 14.70 78.90 61.50 68.00 28.90 63.70 71.30 63.60 114.40  140.10
Sc 7.59 7.28 7.53 11.30 13.00 13.70 12.30 12.30 13.40 6.58 16.80 15.90
Sr 425.40  468.90 467.60 362.60 479.70 410.40 380.10 317.30 253.20 458.80 405.80 145.30
Ta 1.62 1.77 1.85 2.19 1.72 0.50 1.89 1.46 2.73 2.47 1.62 0.92
Th 5.79 3.95 3.76 4.22 5.62 6.75 5.39 3.82 5.46 5.68 3.75 12.71
Ti 2375.9  2343.5  2415.5 2697.2 2729.0 2684.1 2642.1 2744.0 2732.6 3051.6 4807.6 5321.9
U 1.44 2.73 2.87 1.52 2.53 2.27 1.69 1.37 1.78 1.76 2.82 1.54
\% 50.42 56.39 61.66 110.70  101.90 107.10  103.50 135.50 105.10 84.97 145.50  146.40
Zr 117.40  117.50  112.80 96.70 96.80 93.60 95.50 98.10 93.90 104.90  143.50 191.80
SREE 45.07 46.37 35.51 58.77 55.47 74.46 61.58 80.77 54.08 103.85 45.60 40.76
LREE 36.43 36.47 25.54 48.44 45.91 60.21 53.35 68.73 46.72 90.03 38.73 35.26
HREE 8.63 9.90 9.96 10.33 9.56 14.25 8.24 12.03 7.36 13.83 6.87 5.50
LREE HREE® 4.22 3.68 2.56 4.69 4.80 4.23 6.48 5.71 6.35 6.51 5.64 6.42
Lay Yby™ 2.85 2.72 1.76 4.39 4.46 3.73 5.63 6.06 6.13 6.57 4.85 4.35
SEu” 1.12 0.85 0.87 1.05 1.02 0.87 0.97 1.13 0.90 0.97 0.84 1.17
3Ce” 1.23 1.08 1.05 0.89 0.87 0.96 1.12 0.80 0.87 0.91 0.96 1.23
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