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Abstract ; Interpretations of the Re-Os isochron age of metallic sulfides are crucial to the reconstruction of ore-formation age of

metallic deposits. Re-Os dating of pyrites from Meiling Cu deposit in eastern Tianshan, NW China indicates that the dissemina-

ted and massive ores show large variations in both Os concentrations and isotopic ratios. Our isotopic data of the two kinds of

ores have defined good Re-Os correlations and the isochron ages are 523459 Ma and 707 +99 Ma, respectively. The two isoch-

ron ages are both significantly older than the true formation age of the Meiling Cu deposit. Together with the good correlations

between "7 Os/" Os ratio and the reciprocal of the common Os (i.e., 1/ Os, R? are 0.997 3 and 0.994 5 for the disseminated
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and massive ores, respectively), we suggest that the initial Os isotopic compositions of these samples are heterogeneous and

the two ages are mixed isochron ages. The mathematical deduction demonstrates that the observed Re-Os isochron correlations

are the result of binary mixing without complete isotopic equilibrium at the time of formation, primarily due to limited diffu-

sional exchange of Os isotopes between refractory Os-bearing inclusions and silicate minerals. The initial Os isotopic composi-

tions may approach the value of continental crust. Crustal contamination during the formation of the deposit was responsible for

the initial Os isotopic heterogeneity in the metallic sulfide system. It is concluded that whether there is a good Re-Os isochron

correlation for samples can be used to constrain the geological meaning of Re-Os isochron ages when the Re-Os isotopic system

of metallic sulfides is used to date the formation age of metallic deposit.

Key words: metallic sulfide; Re-Os isotope; initial Os isotope; isochron age; mixed isochron; geochronolgy.
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Fig.1 Geological sketch and distribution of the Cu-polymetallic deposits in the eastern Tianshan
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Fig.3 Photographs showing two kinds of ores from the Meiling Cu deposit
16HS0113 16 HS0115 5 16 HS0205 16 HS0207
(a) (b)
Py
200 pm 200 pm
(©) (d)
200 um 200 um
4
Fig.4 Photomicrographs of copper ores from the Meiling Cu deposit
; b~d. . s
; E91°54'3.6") 5

( . N42°38' 20. 4", C 3,

4).



2970 http://www.earth-science.net 43

(1) (2007) )
,Os ,
.(2) Li et al.(2014)
(2003) Os  0.09140.044 pg(26,n=12),
U-Pb Ar-Ar Re 1.114+1.16 pg(26,n=12),
s Os Re 0.3% ~
(298.7+2.1 Ma  264.7415.7 Ma). 0.6% 0.5%~0.8%. ;
2
3
5 5
Re-Os 1
. 2, Re Os 1.11 &+
0.5 ¢g , % Re 1.16 pg  0.091 0£0.044 0 pg.
"0Os , Carius Re 2 174X10 " ~3827X10 ",0s
(3mL HCI 9 mL HNO;), 220°C 13.67X107%~26.53 X107 . Re  2¢
24 h. Os CCl, ) 5%.,0s 20 2%.
HBr (Cohen and Waters, 523459 Ma, 87 0s/18 Os —1.0+4.7,
1996 ; Pearson and Woodland, 2000) , Os MSWD  8.8. Re 2 720X
(Roy-Barman, 1993) .Re 107 ~5 381 X107, Os 17.90 X 107" ~
. 34.24 X107 " .Re 20 0.9%,0s 20
Lier al.(2014) Re-Os 3%. 707499 Ma,
Os ¥ 0s/ ™ Os —26460, MSWD=30.
Os Pt , 10
Thermo-Finnigan Triton 7 0s/"8 Os, BT 0s/"™ 0Os " Re/'™ Os
(N-TIMS) (5 523 &
0s0O*~ (Creaser et al.,1991; Volkening et al., 59 Ma, S5a )
1991). Os (Merk AA 707+ 99 Ma, 5c ), 0s/™ Os
)7 0s/"™ Os 0.120 424+0.000 07, 1/ 0s (5 R*=0.866 4,
0.120 22£0.000 02 5b 30 R*=0.994 5, 5d
(Liet al.,2010). )
Re
1 Re-Os
Table 1 Re-Os isotopic data of pyrite samples from the disseminated ores
(g) Re(107'2) +25(10712) Os(10712) +25(10712) ¥70s/1%80s +26 ""Re/"™80s +2¢ 1/1920s  Twma(Ma)
16HS0104  0.593 4 2424 26 15.28 0.16 50.7711 0.7095 5815.45 88.96  1.2346 520
16HS0107  0.605 2 2174 116 13.67 0.28 54.9225 1.5402 6244.42 130.37 1.478 2 524
16HS0108  0.605 5 2718 25 26.53 0.10 8.5190 0.0793 1033.95 10.41 0.194 6 485
16HS0113  0.6116 3827 40 23.32 0.10 43.997 2 0.4039 5314.68 60.51 0.714 5 493
16HS0115  0.606 0 2 885 29 18.43 0.07 33.5580 0.2988 4043.74 43.77  0.7205 494
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2 Re-Os

Table 2 Re-Os isotopic data of pyrite samples from the vein ores

(g) Re(1071?) £25(10712)  Os(10712)  £25(10712) 870s/180s £25 157Re/"8Os 420 1/120s Twaa(Ma)

16HS0205  0.604 9 3101 26 19.34 0.10 61.04 0.54 6911.29 68.82 1.15 526
16HS0205  0.599 3 3277 26 22.24 0.87 568.31 7.37  53339.32 2139.13 8.39 636
16HS0206  0.588 8 2720 25 20.62 0.68 770.37 5.69  64493.13 2214.12 12.23 712
16HS0207  0.578 1 2867 26 17.90 0.49 151.12 2.58  15968.23  458.88 2.87 564
16HS0208  0.488 2 5381 34 34.24 0.09 42.13 0.21 4905.34 33.30 0.47 511
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