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SHRIMP zircon U-Pb and Re-Os dating of No. 10 intrusive body and associated
ores in Pobei mafic-ultramafic belt of Xinjiang and its significance

LI HuaQin', MEI YuPing', QU WenJun?, CAI Hong' and DU GuoMin'
(1 Yichang Institute of Geology and Mineral Resources, Yichang 443005, Hubei, China; 2 National Research Center
of Geoanalysis, Beijing 100037, China)

Abstract

Located in Beishan rift in the northeastern part of Tarim plate, the Pobei No. 10 mafic-ultramafic body in-
truded into Early Carboniferous Hongliuyuan Formation. It is large in size and well differentiated, thus serving
as one of the most important intrusive bodies in search for copper-nickel sulfides. According to its emplacement

strata, it was previously thought that this intrusive body was formed in Late Carboniferous-Early Permian. The
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authors performed dating by using such techniques as zircon U-Pb, disseminated ores Re-Os and Sr-Nd isotopic
tracer with the purpose of systematic determination of the magmatic and mineralization ages, on such a basis,
discussed the metallogenic significance of systematic differences between the ages dated by different isotopic sys-
tems. Radiometric dating of the gabbro from the Pobei No. 10 mafic-ultramafic body yielded rather scattered zir-
con age information, but obtained a main body zircon SHRIMP U-Pb age of (289 + 13)Ma (95 % confidence,
MSWD=4.9, n=8), which is interpreted as the formation age of the host intrusive. The disseminated ores
give an apparent Re-Os isochron age of (413 +20) Ma with an initial " Os/"8Os ratio of (0.226 +0.032).
However, it is found that the apparent Re-Os isochron ages of disseminated ores are older than both the forma-
tion age of the host intrusions and the ages of Pobei No. 10 mafic-ultramafic emplacement strata, which indicates
that the apparent Re-Os isochron ages of disseminated ores are not reliable. It is suggested that the Pobei No. 10
mafic-ultramafic body and the deposit were formed at about 280 Ma ago. Because of heterogeneity in initial %’
Os/1880s ratios of disseminated ores caused by crust contamination, the apparent dates older than the true age were
obtained. Cu-Ni mineraliztion shows a close time-space relationship with the mafic-ultramafic intrusive body, implying a
product of magmatic liquation. It is therefore concluded that the intrusion of Pobei No. 10 mafic-ultramafic rock body and
the related minealization occurred in a post-orogenic dynanmic setting in Late Carboniferous-Early Permion.

Key words: geochemistry, Pobei No. 10 mafic-ultramafic body, zricon SHRIMP U-Pb age, Re-Os age, Sr-
Nd isotope, Xinjiang
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Fig. 1 Geological sketch map of Poshi rock body in Ruogiang County after Chen et al. 2007
I—Quaternary 2—Pliocene 3—Upper Carboniferous Shengliquan Formation 4—Middle Carboniferous Maotoushan Formation 35—Lower
Carboniferous Hongliuyuan Formation 6—Granite 7—Pyroxenite 8—Peridotite 9—Garrbo olivine gabbro 10—Ultrabasic rock
11—Late Variscan basic-intermediate rocks 12—Gabbro 13—Diabase vein 14—Geological boundary 15—Fault

16—Zircon and Sr and Nd isotopic sampling point
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Table 1 Zircon SHRIMP U-Pb data of gabbro from Pobei No. 10 mafic-ultrmafic body
20()Pb w U w Th 232Th w ZlJGPb* 2[J7Pb* 20()Pb'\
< N P P N i 0, i (y
% 1076 1076 23817 10°6 Ma Ma 23515 0 2387y 0
PB2-1-1.1 0.67 867 546 0.65 87.4 723.0+16.0 0.897 3.2 0.11651 0.63
PB2-1-2.1 0.33 809 502 0.64 61.8 554.0+13.0 0.708 2.2 0.08871 0.62
PB2-1-3.1 0.53 452 147 0.34 33.9 548.0+13.0 0.675 3.0 0.08695 0.66
PB2-1-4.1 1.28 261 103 0.41 11.2 316.3+8.2 0.340 7.5 0.04937 1.4
PB2-1-5.1 1.21 208 127 0.63 13.9 485.0+£12.0 0.532 6.9 0.07671 1.0
PB2-1-6.1 0.22 243 279 1.18 16.7 494.0+£12.0 0.59%4 3.3 0.0797 2.4
PB2-1-7.1 0.04 173 163 0.97 75.2 2559+9.8 11.88 3.0 0.506 2.9
PB2-1-8.1 0.30 205 34 0.17 25.5 864.0+19.0 1.374 3.4 0. 1446 2.9
PB2-1-9.1 0.10 454 139 0.32 26.3 416.1+£9.5 0.515 3.3 0.0672 2.9
PB2-1-10.1 0.24 222 111 0.52 9.44 308.0+£7.3 0.350 4.1 0.0493 3.0
PB2-1-11.1 0.32 154 24 0.16 20.8 931.0£26.0 1.450 4.2 0.1567 3.4
PB2-1-12.1 0.31 169 71 0.44 6.27 270.0+7.5 0.313 6.0 0.0431 3.3
PB2-1-13.1 0.16 174 65 0.38 7.26 302.2+ 7.3 0.337 5.4 0.0484 3.0
PB2-1-14.1 0.23 146 68 0.48 5.42 270.4+ 7.0 0.308 5.5 0.0432 3.1
PB2-1-15.1 0.19 294 178 0.63 11.7 287.9+6.9 0.321 4.4 0.0461 3.0
PB2-1-16.1 0.00 225 119 0.55 9.39 304.0+7.3 0.356 4.1 0.0487 3.0
PB2-1-17.1 0.00 475 393 0.85 33.9 511.0+28.0 0.690 7.0 0.0832 6.0
PB2-1-18.1 1.43 115 88 0.79 4.37 273.1+£7.1 0.320 10 0.0436 3.2
PB2-1-19.1 0.48 160 210 1.36 9.96 444.0+11.0 0.587 4.9 0.0720 3.1
PB2-1-19.2 0.51 202 178 0.91 11.8 417.4+£9.9 0.503 4.8 0.0675 3.0
PB2-1-7.2 0.04 139 194 1.44 55.1 2589 +12 11.02 3.0 0.461 2.9
PB2-1-20.1 0.25 286 132 0.48 11.8 2908.4+7.1 0.349 4.3 0.0478 3.0
PB2-1-21.1 0.48 222 114 0.53 11.6 374.8+8.9 0.444 4.3 0.0604 3.0
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Fig. 2 CL images localities of SHRIMP measurement points and 2°Pb 23U apparent ages of zircon from gabbro

of Pobei No. 10 mafic-ultramafic body
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Table 2 Re and Os concentrations and isotopic composition of disseminated Cu-Ni sulfide ores from Pobei No.10 body

g w Re 1077 wOs 107° w ¥0s 1077 w ®Re 107° 187Re 18805 18705 18805
PB1-1 0.301 12.360£0.100  3.6090+0.0290 0.16120£0.00360 7.7370+0.0012  16.720+0.180  0.3358 £0.0073
PBI1-2 2.008 1.087+0.017  0.1461+0.0012 0.00940 +0.00019 0.6810+0.0001  35.077+0.630  0.4845+0.0095
PBl1-4 1.004 5.761+0.044  0.2072+0.0019 0.03137+0.00040 3.6060+0.0006 130.650+1.600 1.1370+0.0140
PBL-5 1.501 4.6724+0.046  0.1518£0.0012 0.02476+0.00023 2.9240+0.0005 144.750+1.900 1.2260+0.0083
PB1-6 2.001 2.093£0.019  0.1023£0.0009 0.01206%0.00019 1.3100+£0.0002  96.320£1.300  0.8868%0.0140
PB1-9 2.007 0.298+0.004  0.0167+0.0002 0.00174+0.00003 0.1867+0.0001  84.860+1.400  0.7914+0.0120
15 eg 289 Ma 1.2~1.6 eng 289 Ma
sk 4.0~4.1 - 1
i 10 SN A €5
§ 1.1 ' ¢
80‘9' 2 - €g L eng ¢
* o7k 1998
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Fig. 4 Re-Os isochrons of disseminated ores from Pobei
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3 1 10 - Sr-Nd
Table 3 Sr and Nd concentrations and isotopic composition of Pobei No.1 and No. 10 mafic-ultramafic body
w Rb 107° w Sr 10°° 87Rb 80Sr 87Sr %08y + 26 S
10 4.739 329.4 0.04146 0.70442 + 1 1.3
10 4.670 330.6 0.04071 0.70444 +4 1.6
10 4.620 328.8 0.04050 0.70441+1 1.2
1 8.490 253.9 0.09638 0.70617+5 22.9
1 8.613 253.6 0.09789 0.70624 +4 23.8
1 8.516 253.4 0.09689 0.70616+2 22.7
w Sm 10°° w Nd 10°° 47Sm 144Nd Nd "Nd+ 1o ena ¢
10 0.5643 1.710 0.1996 0.512850 £ 20 4.0
10 0.5664 1.726 0.1985 0.512850 £ 20 4.1
10 0.5640 1.707 0.1999 0.512850 £ 20 4.0
1 0.7943 2.186 0.2198 0.512818 £ 10 2.7
1 0.7938 2.177 0.2207 0.512819+9 2.6
1 0.7906 2.172 0.2202 0.512825+13 2.8
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