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The exploration of No. II ore body in the Xiongcun copper-gold deposit made significant breakthrough dur-
ing 2007 ~2008. Detailed core logging shows that the deposit is controlled by augen quartz hornblende diorite
porphyry and hornblende diorite porphyry. The zircon U-Pb ages of augen quartz hornblende diorite porphyry
and hornblende diorite porphyry are 164 ~177 Ma, indicating that the Ar-Ar ages of mica and feldspar minerals
within different rock types are especially important. In this paper, the authors got a group of age data based on
biotite Ar-Ar isotopic dating of biotite granodiorite and lamprophyre in combination with the results obtained by
other researchers. The plateau age of biotite (Sample No. 6187-335) within biotite granodiorite is (46.96 +
0.42) Ma. The surface ages of six consecutive heating stages are the same within the error range. Released *Ar
accounts for 94.6 % of total * Ar. The surface ages of the first two heating stages are lower than the plateau
age. The content of radiogenic argon accounts for a small percentage of released radioactivity argon at these two
stages. This means that the biotite surface was subjected to a very slight loss of argon. At the same time, a small
amount of atmospheric argon was adsorbed on the mineral surface or mixed with the outer crystal lattice of the
mineral. The samples don’t contain excessive argon and have not been polluted by post-magmatic minerals, as
evidenced by an analysis of the surface age. The formation of biotite was not subjected to significant thermal
event interference, suggesting that there did not exist significant heating-magma events after the formation of bi-
otite granodiorite. Argon isotopes are in a closed state. The ages of anti-isochron are (46.72 +0.81) Ma and
(46.84 +0.67) Ma respectively, the same as the plateau age in the same error range. This proves that the bi-
otite cooling age of 46~47 Ma is reliable. According to the intercept from anti-isochron to the **Ar/*’Ar axis,
the initial ratio of % Ar/* Ar is 298 * 13, similar to the normal ratio of atmospheric argon. This implies that
there was no superposition of late thermal events. Biotite from unmineralized lamprophyre (5053-324.4) (Cu
0.0551%, Au0.034 g/t, Ag 0.6 g/t) gives a good plateau age. Released *’Ar from four consecutive heating
stages accounts for 63.28% of total ¥ Ar. The surface ages are the same in the same error range, and the
weighted average age is (49.59 +0.58)Ma. Released *’Ar at the stage 2~ 3 and stage 4~ 35 of the sample heat-
ing stages accounts for 36.45% of total **Ar. The surface ages are the same within the same error range. The
ages of these two stages show that late thermal events made strong disturbance on argon isotope of biotite from
the lamprophyre, and this led to partial loss of radioactive isotope of argon. The Ar-Ar age of biotite from Juras-
sic unmineralized hornblende quartz diorite porphyry is (48.57 £0.31) Ma, with zircon U-Pb age being (177.1
+2.0) Ma; the Ar-Ar age of altered sericite from tuff rock is (47.07 +0.30) Ma, with zircon U-Pb age being
(176 =5)Ma; and the Ar-Ar age of feldspar from pegmatite is (47.62 +0.7)Ma. According to the above data,
the Ar-Ar ages of micas and feldspar-type minerals within different periods, different spatial positions and diffe-
rent mineralized rock types are consistent with each other. This implies that the late thermal event made strong
disturbance on argon isotope of biotite and led to partial loss of radioactive isotope of argon. Ar-Ar dating results
indicate that biotite granodiorite emplacement resulted in significant retrograde metamorphism. The time limits
for retrograde metamorphism were 46 ~48 Ma in Eocene, and this means that the Ar-Ar ages of mica minerals
can not be regarded as the ore-forming age.

Key words: geochemistry, Ar-Ar ages, retrograde metamorphism, porphyry metallogenesis, Xiongcun

copper-gold deposit, Gangdise belt, Tibet
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Fig. 1 Geological map of the Xiongcun copper-gold deposit after Tang et al.  2006® and Oliver 20062

1—Holocene overburden QA**¢  2—Volcanic-sedimentary rocks of Lower-Middle Jurassic Xiongcun Formation Ji,2'  3—Tuff of Lower-

Middle Jurassic Xiongcun Formation J,2>  4—FEocene felsic vein E,7  5—FEocene biotite granodiorite E, 788 6—FEocene plagioclase
diorite porphyry E,8r  7—Lower Jurassic quartz diorite porphyry J3;dou  8—Middle Jurassic diorite porphyry with quartzaugens
9—Middle Jurassic hornblende quartz diorite porphyry 10—Reverse thrust fault 11—Flaw fault 12—Unclear fault 13—Ore body

boundary and its serial number 14—Borehole and its number and sampling location 15—Profile line
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1
Table 1 Ar isotope age of biotite from the Xiongcun copper-gold deposit
6T  YAr PAr,,  YAr PAr ., TAr YAr, FAr PAr o, YAr % FTY PAr 107 Mmol PAr % ¢ Ma tlo Ma
5053-324-4 m =68.49 mg J=0.006542
500 422.8911 1.3460 0.0000 0.2557 5.94  25.1379 0.05 0.17 275 62
600 61.5978 0.1943 0.4832 0.0493 6.85 4.2180 0.27 1.16 49.10 4.40
700 63.2649 0.2010 0.4772 0.0486 6.18  3.9081 0.33 2.37 45.50  3.90
800 17.2484 0.0432 0.0895 0.0199 26.00 4.4851 1.44 7.69 52.17 0.79
900 7.2522 0.0118 0.0519 0.0137 51.92  3.7658 3.22 19.58 43.90 0.49
1000 5.5343 0.0068 0.0145 0.0127 63.51 3.5150 4.61 36.62 41.01  0.47
1100 6.6799 0.0078 0.0149 0.0130 65.25 4.3589 6.82 61.86 50.72 0.52
1200 6.5853 0.0079 0.0066 0.0137 64.27 4.2326 8. 11 91.85 49.27 0.51
1300 6.4701 0.0082 0.0542 0.0136 62.68 4.0558 1.89 98.84 47.24 0.60
1400 13.0442 0.0305 0.2985 0.0166 31.04  4.0494 0.31 100. 00 47.2 3.4
6187-335 m=61.15mg J=0.006141
500 42.8968 0.1407 0.2298 0.0422 3.11  1.3361 0.28 0.93 14.70 2.60
600 13.7395 0.0411 0.1531 0.0226 11.70 1.6074 1.18 4.86 17.72 0.52
700 8.6732 0.0148 0.0510 0.0170 49.66 4.3075 2.38 12.81 47.10  0.55
800 5.0207 0.0025 0.0288 0.0148 85.19 4.2771 4.42 27.56 46.77 0.49
900 4.7344 0.0016 0.0300 0.0147 89.80 4.2514 4.08 41.16 46.49 0.53
1000 4.7473 0.0011 0.0140 0.0144 92.90 4.4103 4.44 55.96 48.21 0.53
1100 4.4541 0.0007 0.0176 0.0145 95.46 4.2519 8.63 84.76 46.50 0.52
1200 4.5723 0.0010 0.0606 0.0145 93.56 4.2781 4.41 99.46 46.78 0.49
1300 27.7604 0.0712 0.4784 0.0288 24.28 6.7439 0.16 100.00 73.20 6.00
**F:L‘UAI'* 39Ar ilU/\rx m
2 49.59£0.58 Ma
1 3b
2~ 4
Ar PAr 7.52%
5~ 6
- ¥Ar YAr 28.93%
2
6 42.46 Ma
46.72 +
0.81 Ma  3c 2006
46 —47
Ma OAr OVAr Ar-Ar
O Ar 3 Ar 297.1+5.6 46 Ma
298 +13 295.5
5053-324-4  wqy,
0.0551% wy, 0.034g t wy, 0.6gt 6  Ar-Ar
3a 4 2
PAr P Ar 63.28% I
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Table 2 Ar-Ar isotope age of minerals from different rock types in the Xiongcun copper-gold deposit
1 ZK6187 335 m 46.96£0.42 Ma 6187-335
46.72+£0.81 Ma
46.84 + 0.67
Ma
ZK5053  324.4 m 49.59£0.58 Ma 5053-324-4
701 ZK5001 368 m 48.57%0.31 Ma Tafty et al. 20069
156638742E 47.07£0.30 Ma XE-149 Tafty et al.  2006@
2006
2006

3248815N 84
38.11 Ma

XD-07
47.62£0.7 Ma

Tibet China. 15p. Inner
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100 DingF Tang ] X and Cui X L. 2006. The indication of S-Pb isotopic
| B B XE-149 and trace elements to the source of Xiongcun copper-gold deposit
sol WEPMHEE Tibet J . Mineral Deposits 25 Supp.  399-402 in Chinese .
Ford J H. 1978. A chemical study of alteration at the Panguna porphyry
I copper deposit Bougainville Papua New Guinea ] Econ.
L oor Geol. 735 703720,
i ':I.—- . ——— Gemmell J B. 2007. Hydrothermal alteration associated with the
40+ Gosowong epithermal Au-Ag deposit Halmahera Indonesia
L 700~1200°C Mineralogy geochemistry and exploration implications J . Econ.
20l 1,=(47.07£0.30)Ma Geol. 102 5  893-922.
MSWD=1.06 . . _ .
| £497.2% £y Hollister V F. 1974. Regional characteristics of porphyry copper deposits
of South America J . Trans. AIME 1 45-53.
0 0 2‘0 4‘0 6‘0 8I0 100 Hollister V F. 1975. An appraisal of nature and source of porphyry cop-
* Atg /% per deposits ] . Miner. Sci. & Eng. 3 225-230.
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