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SHRIMP zircon U-Pb and amphibole *’Ar-"Ar dating of amphibole diorite from
Sharang porphyry molybdenum deposit in Gongbo’ gyamda County, Tibet,
and its geological implications
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Abstract

Located in Gongbo’ gyamda County of Tibet, the Sharang ore deposit is a porphyry Mo deposit belonging to the eastern part of
the Gangdese metallogenic belt. This study provides the high-precision magmatic zircon SHRIMP and “*Ar-* Ar dating of the amphi-
bole diorite from the Sharang Mo deposit. SHRIMP U-Pb dating data of 11 zircon grains from the amphibole diorite present 2°°Ph/?3
U concordant ages from (45.39+0.77)Ma to (52.7+3.3) Ma with a weighted mean age of (47.17+0.41) Ma(n =11, MSWD
= 2.0). The amphibole samples yielded a ** Ar-* Ar saddle-shaped age spectrum after the incremental heating from 800C to
1 200°C, showing the existence of excess argon. The minimum ** Ar-*? Ar plateau age is (53.25+0.60) Ma. Based on previous stu-
dies and the authors’ dating results, some conclusions have been reached: D crystallization of the amphibole diorite occurred at

(53.25%0.60) Ma during the Himalayan period(early Eocene) ;@ the later magmatic activity resulted in the metamictization of zir-
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cons, which has caused the incorrect test result, i.e., the data obtained are lower than the zircon crystallization age; the minimum

Ar-Ar plateau age (53.25%0.60) Ma represents the rock-forming age of the amphibole diorite;@ in early Eocene, crust thickening

beneath the Gangdese belt led to the melting of the crust, which contributed to the formation of the porphyry Mo deposits; @ there

existed mineralization during the main Indian-Asian collision period (40~65 Ma)in the Gangdese belt, which is of great significance

for the ore-prospecting work of this region.
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Fig. 1 Simplified geological map of the Sharang ore district Cafter No. 606 Geological Party, Metallurgical
Geological Exploration Bureau of Sichuan Province)

1—Quaternary alluvial-diluvial material: 2—Ordovician Songduo Group: 3—Medium—fine grained plagioclase granite porphyry: 4—Medium-
coarse grained plagioclase granite porphyry: 5—Granite; 6—Granodiorites 7—Homblende diorites 8 —K-feldspar granite porphyry; 9—Molybde-
nite vein: 10—Molybdenite ore body: 11—Geological boundary: 12—Measured and inferred fault; 13—Sampling location
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Fig. 2 Cathodoluminescence photomicrographs CL. measured points and age data 2“Pb 23U  of zircons

from hornblende diorite of the Sharang ore district Tibet

1 SR-4 SHRIMP U-Pb
Table 1 SHRIMP U-Pb zircon data from hornblende diorite SR-4 in the Sharang ore district Tibet
Zliﬁpb 238U Ma 2[|7Pb'> Z(IGva‘ 21J7Pb * 235U 2[!0Pb<‘ 238U
Pb, % U 10°° Th10°¢ *Th U pb* 107 ! ! ! !

+ % + % + %
SR-4-1.1 12.17 309 383 1.28 2.24 47.7 +3.2  0.058 92 0.06 92 0.00742 6.7
SR-4-2.1 11.52 271 396 1.51 2.0 48.8 +2.5 0.06 72 0.062 72 0.0076 5.2
SR-4-3.1 11.07 831 1475 1.83 6.59 52.7 +3.3  0.043 86 0.049 87 0.00821 6.2
SR-4-4.1 14.53 247 236 0.99 1.96 50.6 +3.0 0.052 71 0.057 72 0.00789 5.9
SR-4-5.1 9.57 475 635 1.38 3.62 51.5 +1.8 0.062 58 0.069 58 0.00802 3.5
SR-4-6.1 4.84 844 1527 1.87 5.68 47.9 +1.6 0.038 28 0.039 28 0.00745 3.4

SR-4-7.1 12.58 281 418 1.54 1.98 46 +1.8 0.054 54 0.053 54 0.00716 4

SR-4-8.1 6.34 678 1088 1.66 4.86 50.1 +1.5  0.047 46 0.051 46 0.00781 3
SR-4-9.1 5.58 813 1249 1.59 5.79 50.2 +1.3 0.04 46 0.043 47 0.00782 2.6
SR-4-10.1  3.17 1170 2376 2.10 7.33 45.39  £0.77 0.0432 19 0.0421 19 0.00707 1.7
SR-4-11.1  3.40 1800 2009 1.15 11.4 45.79  £0.75 0.037 20 0.0364 20 0.00713 1.6

s Pb. Pb” 0.90 %
1 204 l_)b
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Fig. 3 27Pb ¥ U versus 2 Pb *® U concordia diagrams ¥ Ar
showing SHRIMP U-Pb dating data of zircons from horn- 92.17% 55.10£0.79 Ma

blende diorite SR-4 in the Sharang ore district Tibet

53.25+£0.60 Ma 4

2 SR-4 “Ar ¥Ar
Table 2 **Ar 3°Ar analytical data of hornblende samples from the Sharang ore district Tibet
0°C  PAr ¥Ar,, FAr PAr,  TAr PAr,, BSAr PAr, YAr % F FAr 10 Mmol FAr % ¢ Ma 1l Ma
600 67.7665 0.2150 1.1700 0.0671 6.38  4.3292 0.09 1.24 46.2 8.8
700 39.0859 0.1125 1.5497 0.0509 15.23  5.9592 0.36 5.95 63.2 3.5
800 12.9220 0.0258 0.5428 0.0324 41.30  5.3396 1.00 19.12 56.8 1.1
900 16.1785 0.0378 4.8684 0.0779 33.15  5.3839 1.62 40.42 57.22 0.75
1000 6.8066 0.0068 2.9695 0.0975 73.35  5.0048 2.56 74.11 53.25 0.60
1100 8.0425 0.0111 4.3417 0.1092 63.06 5.0894 1.14 89.10 54.14 0.84
1200 10.8698 0.0220 12.2509 0.1349 48.05 5.2755 0.69 98.12 56.1 1.1
1300 23.1611 0.0632 29.6833 0.1204 28.42  6.7445 0.14 100. 00 71.4 4.2
m=104.53 mg J=0.005986 m F=%“Ar" ¥Ar
3
80
SR-4 M 3.1
70 | SHRIMP
I 800 ~1200 °C AL FH £ 8 WMP=(55.10£0.79) MEL_ 11 45.39+0.77 ~ 52.7 =%
~ . Lt
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0.60 Ma 4
40 |
30 I 1 L 1 It 1 1 L 1
0 20 40 60 80 100
YAr(BH)/ %
4 4[]AI. 39Ar 2008
. 40 39 P hectra iy .
Fig. 4 “Ar *’Ar age spectra of hornblende samples U-Pb 53+1 Ma
from the Sharang ore district Tibet 2008 U-Pb 50 + 1
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