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Re-Os Isotopic Analysis of the Yulonggou Cu-Ni Sulfide Deposit in
the South Qilian Mountain
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Abstract: There are lots of intrusive rocks composed of amphibole pyroxenite, gabbro, norite, pyroxenite and
augite peridotite in Riyueshan-Hualong basic-ultrabasic rock belt of South Qilian Mountain, which are related to
copper-nickel mineralization. The Yulonggou basic complex was formed at (442.4+1.6) Ma. Re and Os
concentrations as well as Os and S isotopic analyses were obtained for sulfides in disseminated sulfide ores from
the Yulonggou Cu-Ni deposit, with the purpose of assessing the role of crustal contamination in the formation of
the Yulonggou Cu-Ni deposit. The initial '®’0s/'**Os ratios are from 0.2239 to 0.2757, the yo, values are from 80 to
123, and the 6°*S values are from 0.8%o to 2.4%o; these data suggest that the ore-forming materials were derived
from both the mantle and the crust. The content of crust-derived Os is estimated to be 20%—-28%. The crustal
contamination might have been one of the most important factors for copper and nickel accumulation in the
Yulonggou intrusion.
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Regional geological map of Riyueshan-Hualong region, south Qilian Mountain
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, 20 mL Os: 186 187 188 189 190 192,
5 mL 25 mL s 185 Re
, 0504 , Re 5.7 pg, Os
30 min 0504 0.2 pg, Re Os ,
ICP-MS Os Re Os
150 mL Teflon Re
2.3 Re 3 WRER
) ; Re-Os
, 1 Os Nier Os s
4~10 mL 5~6 mol/L NaOH( 1205/'"°0s Re Os
, NaOH ), ,
Teflon R
4~10 mL , 1 min, Re , 95%
Re Re Os ,
Teflon , Re Os (13.46+0.11)x
2 mL 5 mol/L NaOH, 1 min, 10°~(69.35+0.59)x10°  (4.082:£0.049)x107~(12.79+0.21)
Teflon , , x107, ( Re (127.5+1.1)x10°~
150 mL 2 mL (407.24+3.2)x107, Os (36.08+0.31)x107~
Teflon , 50°C , (415.343.9)x10”) Re Os
120°C , (13.46+0.11)x10°~(407.2+3.2)x10”
30% , Os (4.082:£0.049)x10°~ (415.3+3.9)x10”
HNO; , , -
,  ICP-MS Re (442.4+1.6) Ma( , 2012a)
2.4 ,
TIA 7105/ 08 4424 Ma Yos(t=442.4 Ma), 1
TJA X-series ICP-MS , 705/ 084424 Ma
Re: 185 187, 190 Os 0.2239~0.2757, po,(t=442.4 Ma)  80~123
1 BWEDEBRT KLY Re-Os R EE1E
Tablel  Re-Os isotopic data of sulfides from the Yulonggou Cu-Ni deposit
YLl Cp 0403 13.46£0.11 4.082+0.049 0.1943+0.0021  15.93+0.24  0.3658+0.0047 0.2480 100
Po  0.100 4072432  4153+3.9 15.73+0.14 4.735£0.06  0.2911+0.0023 0.2561 106
VL0 Cp 0400 59.43+0.79 8.395+0.080 0.5209+0.0048  34.19+0.56  0.4768+0.0040 0.2239 80
Po  0.105 142.1£12  96.26+0.95  4.091+0.045 7.130+£0.093  0.3266+0.0035 0.2739 121
YL-03 Po 0.300 169.8+1.4 219.8+1.6 8.366+0.069 3.731+0.04 0.2925+0.0012 0.2649 114
YL-04 Po 0109 163.4£13  36.08+0.31  2.060+0.017 21.87+026  0.4387+0.0029 0.2769 123
YL-05 Po  0.101 127.5+1.1  208.4+2.1 7.732+0.080 2.954+0.039  0.2851+0.0029 0.2632 112
YL-06 Po  0.101 1394412  72.51+0.58  3.214+0.039 9.289+0.111  0.3407+0.0035 0.2720 119
YL-07 Po 0101 2729420  117.2£0.9 5.114=0.041 11.2540.12  0.3354+0.0015 0.2522 103
VL08 Cp 0400 69.35£0.59 12.79+0.21  0.7659+0.0120  26.18+0.48  0.4601+0.0092 0.2664 115
Po 0.100  194.8+2.0 72.38+0.67 3.502+0.036 13.00+0.18 0.3719+0.0035 0.2757 122
YL-09 Po  0.101 144713  53.55+0.49  2.547+0.024 13.05+0.17  0.3656+0.0031 0.2691 117
YL-10 Po 0300 172.0+¢1.5  101.0+0.9  4.188+0.038 8.22840.10  0.3188+0.0023 0.2579 108

: y()szl 00[(l8705/1SXOS)Sample(t)/(18705/18805)ch0ndrite(l)']],
Y=442.4 Ma(

)=4.558 Ga; t(

("¥05/"808) chondrite=0.0953+0.40186(e*-¢)=0.124041,
,2012a); M("*'Re

)=1.666x10""a’'; Cp- ; Po-

t(
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Table 2 S isotopic data of sulfides from the Yulonggou Cu-Ni deposit

5S/%o
1 YL-B6 2.4
2 YL-B7 1.6
3 YL-H8 0.8
4 YL-H10 1.3
5 YL-B7 1.9
Finnigan MAT252
Os 5%~20%) ( , 2000), , [7]. , 20(4): 247-252.
- , . 2007.
20%~28% , - ( )
) 32(1): 39-44.
( .2006) , . 2010.
1
’ ’ 29(SI): 863-864.
’ , , , , . 2008.
> - Re-Os .
( , 2012a), , 24(10): 2359-2370.
) . 2000. Re-Os
, 20%~28% , [J]. ( ), 36(6):
, S 669-677.
( , 20006), , ) , , . 2009. -
10 SHRIMP U-Pb Re-Os
’ ’ 1. , 28(5): 633-642.
. 1996. [M].
5 4
. 2004. 1.
705/ 0s ,25(3): 313-320.
0.2239~0.2757, yo,(t=442.4 Ma) ~ 80~123, 6™ 5006,
0.8%0~2.4%o, - [M].
, 20%~28% Os, . 2006.
Re-Os [J]. ,22(1):
245-251.
i Arr AP i3R EEG S M KF Li Chusi , . 2001. 982 Ma
Az FEMRAF IR Z TR TS S AR, Re-Os 0. (D ), 31(12):
A B R EERN KT SRR N 4R 248 992-998.
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. 1. , 21(4): 323-330.
SHIM: , , , . 2012.
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. 2011. ,33(5): 787-793.
Re-Os [ ,32(1): 64-68. , , , . 2012. Re-Os
, , . 2009. - Cu-Ni 1.
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.2001. Carius - . 2006.
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, 22(10): 2451-2456.
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32(6): 707-715.
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, 31(3): 350-356.
s s N s . 2007.
Re-08° i [J1. ,36(1): 27-36.
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