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Subgrain-size decoupling of Re and '®’Os within molybdenite
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Abstract

For some coarse-grained molybdenites, the analysis of small sample aliquants may fail to yield accurate or
reproducible Re-Os ages, whereas the analysis of larger aliquants from the same mineral separate does yield re-
producible Re-Os ages. Such an observation can be best explained if Re and '*7Os are internally decoupled within
molybdenite grains. The degree of decoupling between Re and '®7Os seems to increase as a function of both in-
creasing grain size and increasing age of molybdenite. Geologically younger and natural fine-grained molybdenite
samples seem not to show obvious Re and '¥”Os decoupling, and reproducible ages can be determined from some
samples with merely 1~3 mg of aliquant. Geologically old and coarse-grained molybdenite samples may require
as many as 100 mg or more of aliquant from a much larger mineral separate to overcome the effect of Re and
1870s decoupling. Grinding sample into homogeneous powder (grain size <0.1 mm) could reduce the effect of
decoupling.
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1 Re-Os <0.1 mm
Table 1 Re-Os data of molybdnite replicates from some deposits in China grain size <0.1 mm
w ¥Re  pg g w %0s ng g t Ma
m g
Cu-Mo-Au MCQ-20 0.01434 77.5 0.8 44.7 0.4 34.6 0.6
MCQ-20 0.01486 78.6 0.9 45.4 0.4 34.7 0.6
Cu-Pb-Zn QL208-4 0.00279 687.0 7.4 193.2 1.7 16.88 0.28
QL208-4 0.00272 660.2 6.6 185.9 1.5 16.90 0.27
Cu-Mo JDs 0.01019 245.0 1.8 934.6 7.8 228.6 3.1
JD5 0.00775 160.9 2.2 614.6 4.9 228.9 3.9
Cu-Au-Mo- Fe dtsZK38152 0.01066 616.9 5.4 1427.1 1 1.2 138.7 2.0
dtsZK38152 0.00113 628.9 5.3 1476.4 11.1 140.8 2.0
TXK1-3 0.405 0.004705 0.000038 0.01221  0.00014 155.5 2.2
TXK1-3 0.400 0.004756 0.000042 0.01218  0.00018 153.5 2.7
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2 Re-Os
Table 2 Re-Os isotopic data of molybdenite from Jingxia Mo deposit in Yiwu County Xinjiang

w ¥Re  pg g w %0s ng g t Ma
m g
3~8 mm
0.02064 38.79 0.34 196.1 1.5 302.7 2.2
0.02030 22.24 0.17 123.1 0.9 331.3 2.3
0.05540 30.03 0.28 171.9 1.4 342.7 2.6
0.05243 29.72 0.29 149.6 1.2 301.5 2.4
0.10135 35.72 0.30 178.6 1.6 299.3 2.2
0.10109 29.60 0.27 155.5 1.2 314.6 2.3
0.14936 32.70 0.31 171.9 1.3 314.8 2.3
0.19972 31.34 0.38 165.5 1.4 316.1 2.7
315 £ 15 Ma
<0.1 mm
0.01016 32.05 0.25 164.5 1.2 307.4 2.4
0.02460 32.32 0.29 167.1 1.4 309.4 2.8
0.05031 31.71 0.26 163.4 1.4 308.5 2.7
0.07497 31.67 0.33 162.7 1.4 307.7 3.5
0.10010 31.91 0.27 164.0 1.3 307.6 2.7
0. 15000 32.20 0.31 165.2 1.3 307.1 3.0
307.9 £ 0.9 Ma
1.02 % 1
300 mg
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3 Re-Os
Table 3 Re-Os isotopic data of molybdenite from Zhaiwa Mo deposit in Henan
m g w "Re pgg w %0s ngg t Ma
1~3 mm
Zhaiw-1 0.01022 1.390 0.012 40.47 0.31 1722 16
Zhaiw-1 0.04997 1.255 0.012 37.76 0.29 1780 17
Zhaiw-2 0.00995 1.622 0.013 48.50 0.40 1768 16
Zhaiw-2 0.05012 1.593 0.015 48.53 0.37 1802 17
Zhaiw-3 0.00691 1.440 0.017 41.05 0.32 1688 18
Zhaiw-4 0.01035 1.921 0.015 54.94 0.57 1693 17
Zhaiw-4 0.05016 1.833 0.018 53.64 0.41 1731 16
Zhaiw-5 0.05064 3.037 0.027 86.20 0.65 1680 15
Zhaiw-6 0.05003 1.272 0.010 38.51 0.29 1790 16
Zhaiw-8 0.05022 0.798 0.007 24.11 0.18 1787 17
Zhaiw-9 0.05160 0.418 0.004 12.53 0.11 1771 17
1747 £ 45 Ma
<0.1 mm
Zhaiw-5 0.01999 2.628 0.022 79.87 0.63 1797 17
0.05054 2.686 0.025 82.19 0.64 1809 17
0.08012 2.676 0.022 81.85 0.62 1809 16
0.09973 2.643 0.029 81.88 0.71 1831 15
0.15012 2.686 0.023 81.67 0.65 1798 16
0.20018 2.691 0.035 82.16 0.68 1805 17
1808 £ 12 Ma
1.02 % 1
4 HLP GBW04435  JDC GBW04436
Table 4 Certified values for molybdenite HLP GBW04435 and JDC GBW04436
w Re pgg w %0s ng g t Ma
HLP GBWO04435 283.8 6.2 659 14 221.4 5.
JDC GBWO04436 17.39 0.32 25.46 0.60 139.6 :
5 JDC GBW04436 Re-Os
Table 5  Re-Os isotopic data of different sample aliquants for molybdnite JDC GBW04436
w ¥Re  pg g w %0s ng g t Ma
m g
1 0.02504 10.93 0.11 25.11 0.22 137.7 1.3
2 0.02560 10.90 0.10 25.16 0.21 138.4 1.0
3 0.02518 10.94 0.09 25.30 0.23 138.6 1.0
4 0.05005 10.93 0.09 25.16 0.19 138.0 0.7
5 0.05019 10.94 0.10 25.33 0.19 138.9 0.9
6 0.05006 10.93 0.11 25.30 0.20 138.8 1.1
7 0.10040 10.88 0.10 25.25 0.20 139.2 1.1
8 0.10003 10.83 0.09 25.22 0.21 139.6 0.9
9 0.10015 10.88 0.09 25.18 0.20 138.8 0.8
10 0.20009 10.87 0.08 25.25 0.19 139.3 0.7
11 0.20005 10.91 0.09 25.29 0.19 139.0 0.8
12 0.20011 10.87 0.09 25.28 0.22 139.5 0.9
13 0.30095 10.88 0.11 25.27 0.19 139.2 1.1
14 0.29995 10.90 0.09 25.31 0.20 139.2 0.8
15 0.30002 10.90 0.09 25.35 0.21 139.5 0.9

1.02 %
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6 Re
Table 6 Re content Re-Os age grain size and sample aliquants of molybdenite for reproducible age used in this studay
w Re pgg t Ma
mm
MCQ-20 Cu-Mo-Au 124 35 < 0.1 14 mg
QL208-4 Cu-Pb-Zn 1082 17 <0.1 3 mg
1mm
JD5 Cu-Mo 398 229 <0.1 7 mg
dtsZK38152 Cu-Au-Mo- Fe 1002 141 < 0.1 1~10 mg
Jinxia-1 47.7 300 3~8 150 mg
<0.1 10 mg
zhaiwa 3.18 1800 1~-3 50 mg
<0.1 20 mg
HLP-5 Mo-Pb-U 284 221 <0.1 1~10 mg
10 mg
JDC 17.4 139.6 <0.1 25 mg 100 mg
TXKI1-3 0.008 155 <0.1 0.4~1g
1870% 4 187Re
18705 187Re D=X? ¢ 2
Cu-Mo Re nx10>~n 2 X m ¢
X10° x10°¢ Re n s 50 pm
X106 Cu-Mo Re Mo
Mo Re NTIMS
Re Mo ¥70s
Re 6 D
Cu-Mo Re Mo 2.8X10 %0 ~2.1x10 ?'m s Os
W Re Re Fe Re < 500C
Mo
Re 3.4
- Re "Os
Re
Re 187()q 187()g
Re
Stein et al. 2001 2003 705
3.3 8705 Re-Os
187 (O
Selby et al. 2004 18705 D Re-Os
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