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Abstract

The Xiongcun copper-gold deposit is a superlarge copper and gold deposit. The main mineralization occurs
in quartz-augen diorite porphyry and exo-contact zone of strongly altered fine-grained tuff and is composed of
veinlet disseminations in the porphyry and veinlet-disseminations and veins in the tuff. The genetic types of the
ore deposit include porphyry ore type, epithermal ore type, sedex type, fracture-controlled altered rock type,
and structure-altered rock type. Much controversy still exists concerning the rock-forming and ore-forming age.
Based on zircon dating of ore-bearing rocks, intrusions and penetrating ore bodies as well as detailed geological
mapping, the authors carried out chronologic studies of ore-bearing wall rocks of No I and [l ore bodies, the
oldest hornblende quartz diorite porphyry (J,8op'), quartz-augen diorite porphyry (J,80p), biotite granodiorite
(E,v3B), lamprophyre, and molybdenite of No Il ore body. According to the results of zircon U-Pb isotopic
dating, the weighted average age of 9 analytical data from ore-bearing tuff (ZK5036-68 m) is (175+5) Ma,
with MSWD being 0.63; the weighted average age of 16 analytical data from quartz-augen diorite porphyry
(ZK5036-303 m) is (173 £3) Ma, with MSWD being 1.16; and the weighted average age of 14 analytical data
from diorite granodiorite (ZK6187-335 m) is (46.5+1.1) Ma, with MSWD being 0.83. All the zircons have
characteristics of magmatic origin. Zircon U-Pb isotopic dating data suggest that the ore-bearing wall rocks were
formed in early Middle Jurassic, the mineralized intrusions were formed in Middle Jurassic, and the batholiths
were formed in Eocene. The dating results of four molybdenite Re-Os isotope samples from Xiongcun No [l ore
body show that the content of ¥"Re is 1 269~1 354 (g/g) and the content of ¥"Os is 3 587~3 993 (ng/g).
Model ages of molybdenite are around (169.5~176.8) Ma, and model ages are consistent within the error
range (MSWD=5.6), implying that mineralization took place in middle Jurassic. Ar-Ar dating of the magmatic
body and dyke show that *’Ar/*’Ar plateau age of biotite from lamprophyre is (49.59 £0.58) Ma, and ¥Ar/
Y Ar plateau age of biotite from biotite granodiorite is (46.96+0.42) Ma. Combined with the results obtained
by other researchers, it is thought that retrograde metamorphism is the cause for the Ar-Ar dating of mica min-
erals around 46 ~50 Ma. The Xiongcun copper-gold deposit is an island arc porphyry copper-gold deposit, as ev-
idenced by the study of petrologic and geochemical characteristics and the analysis of ore-bearing features, ore
mineral assemblage, element assemblages and chronology. The discovery, exploration and chronologic studies of
the Xiongcun island arc porphyry copper-gold deposit have provided the information concerning the Tethys sub-
duction ore-forming stage, and also widened the new prospecting direction in the Gangdese metallogenic belt of
Tibet.

Key words: geology, Xiongcun copper-gold deposit, zircon U-Pb age, Re-Os age, subduction ore-forming
process, island-arc porphyry copper-gold deposit, Gangdese belt, Tibet
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Fig. 1 Geological sketch map of the Xiongeun copper-gold deposit  after Tang et al.  2006® 2009b Oliver 20062
1—Holocene overburden Qh?*¢  2—Early-middle Jurassic vocanic-sedimentary rocks of Xiongcun Formation J;,x!  3—Early-middle Jurassic
tuff Jio2® of Xiongeun Formation 4—Focene felsic vein E;7t  5—FEocene biotite granodiorite E,¥83  6—Focene plagioclase diorite porphyry

E,8u  7—Late Jurassic quartz diorite porphyry J3dox ~ 8—Middle Jurassic hornblende quartz diorite porphyry J,8op!  9—Middle Jurassic
hornblende quartz diorite porphyry with quartz augens J,80p  10—Reverse thrust fault 11—Strike-slip fault 12—Unclear fault 13—Serial

number and boundary of ore body 14—Borehole and its serial number sampling location

o . 2006. .
@ 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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Fig.4 CL images and measured points of zircon grains from different rocks in the Xiongcun Cu-Au deposit

a. Mineralized tuff b. Mineralized homblende quartz diorite porphyry c. Biotite granodiorite
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1

Table 1 Modes of occurrence and dating methods for samples from the Xiongcun copper-gold deposit

5036-68 1 ZK5036 68 m SHRIMP U-Pb
5036-303 1 ZK5036 303 m SHRIMP U-Pb
6187-335 1 ZK6187 335 m SHRIMP U-Pb
7234-278-1 Il 7ZK7234 278 m 10 m Re-Os
7234-278-2 Il 7ZK7234 278 m 10 m Re-Os
7234-278-3 Il 7ZK7234 278 m 10 m Re-Os
7234-278-4 Il 7ZK7234 278 m 10 m Re-Os
7234-278-5 Il 7ZK7234 278 m 10 m Re-Os
2 MSWD=5.6
ZK5036 68 m
5036-68 9
176 +5 Ma MSWD=0.63  5a ZK5036 3
303 m
5036-303 16 3.1
173+3 Ma MSWD=1.16
5b ZK6187 335m 2006a 2006b 2007
6187-335 14
46.5+1.1 Ma MSWD=
0.83  5c ZK5036 68 m
5036-68 9 U-Pb
2.3 Re-Os 176 £ 5 Ma MSWD = 0.63
] 2007 XX-28 195.0 +
4.6 Ma MSWD=1.48
Re-Os
U-Pb
Du et al. 2004
1994 2001 -
I 4 Re-Os
3 w B Re
1268679~1354 073 ng g w Os 3587~
3993 ng g 169.5 ~ 176.8
Ma 173.2+2.7 Ma 6 Jisx 2007 20062 2009a

(1] . 2006.
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2 U-Pb SHRIMP
Table 2 U-Pb SHRIMP analytical results of zircons from different rocks in the Xiongcun Cu-Au deposit
206Pb 238U

w 206 I)bC w U w Th 232,1‘1,1 w 2[](,Pb 2[]7I)b * 2[]6Pb * 2()7l)b ® 235 U 2()61)b ® 238 U

10°° 10°¢ 10°° =8y 10°° = + 9 + o 4o

5036-68-1.1 8.60 154 70 0.47 4.1 178.9 6.2 0.0308 47.6 0.12 47.7 0.0281 3.5
5036-68-2. 1 11.95 124 56 0.46 3.4 179.6 8.1 0.0283 4.6
5036-68-3. 1 6.27 156 81 0.53 4.1 181.5 6.4 0.0448 31.8 0.18 32.0 0.0285 3.6
5036-68-4. 1 12.40 99 49 0.51 2.6 170.6 9.9 0.0234 99.4 0.09 99.6 0.0268 5.9
5036-68-5. 1 7.82 131 74 0.58 3.4 175.3 7.3 0.0324 47.7 0.12 47.9 0.0276 4.2
5036-68-8. 1 3.37 326 324 1.02 7.6 166.5 5.7 0.0428 29.9 0.15 30.1 0.0262 3.4
5036-68-9. 1 8.85 136 101 0.77 3.4 170.6 7.5 0.0487 31.6 0.18 31.9 0.0268 4.4
5036-68-10. 1 4.64 208 128 0.64 5.2 177.4 6.5 0.0493 39.0 0.19 39.1 0.0279 3.7
5036-68-12.1 3.09 182 126 0.72 4.4 171.5 5.7 0.0459 17.9 0.17 18.2 0.0270 3.4
5036-303-1.1 4.70 308 299 1.00 8.1 185.0 8.4 0.0358 19.7 0.14 20.2 0.0291 4.6
5036-303-2. 1 10.97 71 30 0.44 1.8 165.1 7.2 0.0334 80.8 0.12 80.9 0.0259 4.4
5036-303-3. 1 3.78 123 74 0.62 2.8 162.0 7.7 0.0402 24.9 0.14 25.4 0.0254 4.8
5036-303-4.1 12.45 124 69 0.57 3.6 187.3 7.8 0.0744 34.7 0.30 35.0 0.0295 4.2
5036-303-5.1 12.62 139 87 0.65 4.1 191.0 7.7 0.0545 48.0 0.23 48.2 0.0301 4.1
5036-303-6. 1 3.25 191 127 0.69 4.7 176.7 8.5 0.0701 12.3 0.27 13.3 0.0278 4.9
5036-303-7. 1 3.61 214 135 0.65 5.2 172.8 5.6 0.0446 20.2 0.17 20.5 0.0272 3.3
5036-303-8. 1 4.64 169 71 0.47 4.1 170.3 5.8 0.0393 29.8 0.14 30.0 0.0268 3.4
5036-303-9. 1 3.13 176 83 0.49 4.2 171.1 5.8 0.0513 18.3 0.19 18.7 0.0269 3.4
5036-303-10. 1 3.48 165 88 0.55 3.8 166.5 5.4 0.0456 16.6 0.16 17.0 0.0262 3.3
5036-303-11. 1 5.34 91 47 0.53 2.2 170.6 10.6 0.0405 38.2 0.15 38.7 0.0268 6.3
5036-303-12. 1 4.11 144 62 0.44 3% 171.8 5.8 0.0509 21.3 0.19 21.6 0.0270 3.4
5036-303-13. 1 1.78 140 102 0.75 3.4 175.9 6.5 0.0801 8.8 0.31 9.6 0.0277 3.7
5036-303-14. 1 3.96 192 122 0.66 4.7 174.2 5.6 0.0612 16.3 0.23 16.7 0.0274 3.3
5036-303-15.1 2.94 201 98 0.50 4.9 176.8 5.7 0.0430 20.0 0.16 20.2 0.0278 3.3
5036-303-16. 1 2.72 222 151 0.70 5.2 167.5 5.4 0.0401 19.6 0.15 19.9 0.0263 3.3
6187-335-1.1 10.44 585 226 0.40 4.25 48.6 2.2 0.1215 14.1 0.04 87.8 0.0076 4.6
6187-335-2. 1 11.07 508 430 0.88 3.60 47.2 2.3 0.1337 9.8 0.05 71.0 .0073 4.8
6187-335-3. 1 7.56 732 741 1.05 4.63 43.7 1.7 0.0982 12.7 0.04 59.5 0.0068 3.8
6187-335-4.1 9.95 474 325 0.71 3.19 45.4 1.7 0.1031 7.5 0.02 8&4.5 0.0071 3.7
6187-335-5.1 19.07 351 173 0.51 2.79 48.2 2.4 0.1530 8.2 0.0075 5.0
6187-335-6. 1 12.00 388 327 0.87 2.67 45.4 2.3 0.1246 9.9 0.0071 5.0
6187-335-7. 1 4.64 365 234 0.66 2.30 45.0 1.7 0.0838 4.1 0.05 34.6 0.0070 3.9
6187-335-8.1 24.17 441 388 0.91 3.79 48.7 3.4 0.2362 12.3 0.0076 7.1
6187-335-9.1 8.54 945 807 0.88 6.67 48.3 1.6 0.1197 12.0 0.05 36.6 0.0075 3.4
6187-335-10. 1 17.24 374 292 0.81 2.62 43.3 2.3 0.1432 12.3 0.0067 5.3
6187-335-11.1 11.99 258 172 0.69 1.77 45.2 2.6 0.1383 5.7 0.04 87.9 0.0070 5.8
6187-335-12. 1 15.07 477 406 0.88 3.57 47.5 2.5 0.1502 11.4 0.0074 5.2
6187-335-13.1 10.98 369 261 0.73 2.65 47.8 2.1 0.1184 12.1 0.03 99.0 0.0074 4.4
6187-335-14.1 3.82 1431 1484 1.07 9.52 47.8 15 0.0761 3.8 0.05 18.4 0.0074 3.2

206pp,

Pb*
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3 I Re-Os
Table 3 Re-Os isotope data of molybdenite in No. II ore body of the Xiongcun copper-gold deposit
w Re pgg w Os ng g w %Re  pg g w %0s ng g Ma
g
080103-17  0.0037 2142 19 3.413 1.755 1347 12 3901 32 173.6 2.5
080103-18  0.00402 2019 18 2.433 1.683 1269 11 3587 34 169.5 2.6
080103-19  0.00369 2154 18 1.737 1.836 1354 12 3993 32 176.8 2.5
080103-20  0.00343 2058 16 4.824 1.973 1293 10 3723 30 172.5 2.4
180 0.046
] | RS 5001-X701
— +
178 L ool =(177.122.0) Ma
176 | §
] 0.038 |
< =
= 1741 { T ) R
Sy L e
ﬁ 172 l j £ 0.034 |
170 | i
I 0.030 |-
168 |- B
[ FEHER=(173.2+4.7)Ma 0.026 I
166 |- MSWD=5.6 |
le4 0.022
0.14 0.18 0.22 0.26 0.30
6 1l Re-Os 07pp/23Y
Fig. 6 Re-Os age diagram of molybdenite in No. [l ore
7 1

body of the Xiongcun copper-gold deposit

Tafti®
ZK7001
U-Pb 177.1+£2.0 Ma
7
ZK5036 303 m
5036-303 U-Pb 16
173 £+ 3 Ma MSWD =
1.16 Tafti® ZK5029 141 ~146 m
U-Pb 164.3£1.9 Ma

164 ~173 Ma

U-Pb ZK701
Tafty 20062
Fig.7 Zircon U-Pb age concordia plot for the sample of
barren hornblende quartz diorite porphyry at the bottom of
No. 1 ore body in the Xiongcun copper-gold deposit sample

location at the end of ZK701 hole

2007 ZK5002
366 m XC5002 U-Pb
175+5 Ma MSWD=3.2
330.1 m
312.1m
330.1 m 18 m
w Au 8.667 X
107 w Cu 32.56x10°% w Ag
0.133x10°°
3.3
SHRIMPU-Pb 46.5t1.1

O Tafty R. 2006. Preliminary geochronology report for the Xietongmen deposit area Tibet China. Private Report to Continental Minerals Corp.
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Ma MSWD=0.83 IAr VAr
46.96 + 0.42 Ma 4
46.72+0.81 Ma 2009
Lutetian U-Pb 2
Taftyo i
40Ar 39Ar ]1_21‘ ) 180
48.57+1.10 Ma MSWD=0.83 Ma 77— 164 Ma
U-Pb 176 5 Ma MSWD=
Aalenian  -Bajocian 0.63  195.0+4.6 Ma MSWD= 1.48
177.1£2.0 Ma 2007
40AI 39Ar
49.59 + 0.58 Ma
2009b by _
U-Pb 2006
174.4 + 1.7
Tafty® I Ma 2006
XE-149 181.5+5.2 Ma
40 Ar 39 AI‘ U_Pb
177.1+2.0 Ma ZK701 163.1 +
47.07+0.30 Ma 21 M@ L
U-Pb 180 Ma U-Pb 173+ 3 Ma
2007 2009b MSWD=1.16  164.3+1.9 Ma o
Pb
40Ar 39Ar U
4 1607
13172 w Pb
4 I U Pb
Table 4 U and Pb content of No. [ ore body of the Xiongcun copper-gold deposit
w Pb 10°° w U 10°°
Cu-Au 830 53.42 851 5.7 1.531 14 0.2
747 82.63 2141.1 8.8 1.4 14.2 0.1
1607 110.46 3975.9 5.4 0.48 12.4 0.1
13172 129.43 29113 2.4 0.5646 57.5 0.1

@ Tty R. 2006. Preliminary geochronology report for the Xietongmen deposit area Tibet China. Private Report to Continental Minerals Corp.
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110.46 X 107° 129.43x10°° Ar-Ar
w Pb 82.63x10°° 747
w Pb 53.42x10°° 830 4 Re-
U-Pb Os —
U-Pb U-Pb
- 1 Re-Os
164 Ma
Lutetian 5
U-Pb 46.5+1.1 Ma MSWD=10.83 1
47.22+0.73 Ma® -
49 Ma 41 Ma
47 Ma 1
1999 2006 2006 Re-Os 173.2+4.7 Ma
2006 2007 2009a
2009b
37 ~ 55 Ma 2006a 2006b 2006¢
2006d 2006e 2009¢c  13~17 Ma
1984 2002 2003 2006a 2006b
2003 2006 2004
2004 2005 2008 2 —
65 Ma
2009a
“ " 1
40Ar
39Ar
2003 2007 2007
2009a 2009b
OAr FAr 2009b
U-Pb Re-Os
47 Ma

@O Tufty R. 2006. Preliminary geochronology report for the Xietongmen deposit area  Tibet China. Private Report to Continental Minerals Corp.
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