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Abstract Qiongheba ore concentration area was important component of porphyry copper metallogenic belt in Junggar Xinjiang.
Several porphyry copper deposits have been found in this area but the extensive distribution of the Gobi desert makes surface
prospecting difficulty in this area. In recent years successfully use of comprehensive geophysical exploration methods in this area has
made a new buried copper ( molybdenum) porphyry deposit found. The findings was mostly based on surface Induced Polarization ( IP)

methods  which defined a NW-rending 5000m long and 500 ~ 1000m wide IP anomaly and deep drilling. The drilling verification
indicates that the IP anomaly caused by concealed copper ( molybdenum) mineralization tonalite body. The tonnage of the deposit has
reach to medium large size in copper ( molybdenum) the associated gold and lead—zinc are also in good prospect. A concealed skarn
type copper iron—rich ores which close the tonalite body is also found. Based on the preliminary study on petrology geochemistry

metallogenic characteristics of tonalite the Re-Os isotope dating was carry out on the six molybdenite samples the weighted mean age
is 411. 1 £2.4Ma. It is consistent with mineralization age of porphyry copper deposit in this area. These age characteristics further
evidenced that there is a magma-hydrothermal polymetallic mineralization event in this area during the Upper Silurian and Lower
Devonian. All these indicate that Layikeleke metallogenic province has great prospection potential and has important significance in
deepening our understanding of magmatic hydrothermal metallogenesis in this area.

Key words Re-Os isotopic age; Molybdenite; Porphyry copper deposit; Tonalite; Alteration; Qiongheba in Xinjiang
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Fig.1 Sketch geological map of the Qiongheba area Xinjiang

1 Permian intrusive rocks; 2-Carboniferous intrusive rocks; 3-Devonian-Silurian intrusive rocks; 4-Quatermary; 5-Jurassic; 6-Permian; 7-

Carboniferous; 8-Devonian-Silurian; 9-Ordovician; 10-ore occurrence; 11-the scope of concealed porphyry deposit of Layikeleke; 12-geological

boundary; 13ault; 14-national boundary line; 15-the boundary of Fig. 2
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Fig.2  Geological map of the Layikeleke district stacked with induce polarize anomalies
1 -Quaternary; 2-Pliocene in Neogene; 3-Jiangbasitao Formation of Lower Carboniferous; 4-Middle segment of Beitashan Formation in Middle
Devonian; 5-Middle segment of Tuoranggekuduke Formation in Lowe Devonian; 6-dower part of Tuoranggekuduke Formation in Lower Devonian; 7-
tonalite; 8-fine—porphyritic tonalite; 9-onalitic porphyrite; 10-diabasic dike; 11-diorite porphyrite dike; 12-drilling; 13-fault; 14-uncomformity
boundary; 15-geological boundary; 16-known deposits
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1 ( Twt% 1 x107%)
Table 1 Geochemical composition of tonalite and other rocks in Layikeleke area ( major elements: wt% ; trace elements: x107°)
7K1422  7K0328  7ZK2d4d4  ZK544 7K039 230 7K145 QHA 7K03412
Si0, 67.54 65. 00 63.98 66. 47 64. 98 64. 45 67. 14 67. 06 69. 61
TiO, 0.22 0.35 0.42 0.28 0.34 0.34 0.28 0.23 0.25
Al, Oy 15.85 16.77 17. 46 16.42 16.76 17.52 15.93 16. 85 13. 89
Fe, 05 1.15 1.70 2.73 1.63 1. 66 1.77 1.42 1.41 0.33
FeO 1.54 2.01 1. 60 1.72 2.03 2.08 1.92 1.54 2.23
MnO 0.07 0.13 0.13 0.10 0.13 0.28 0.07 0.14 0.09
MgO 1. 05 1.78 1.90 1. 36 1.34 1.51 1.23 1. 04 0.99
CaO 2.99 2.12 4.33 3.67 3.74 4. 66 3.20 3.41 2.41
K,0 1.30 1.92 1. 11 1. 06 0.94 0. 40 1.52 1. 08 1.01
Na, O 5.38 4.30 3.70 4.58 3.53 4.61 4.59 5.03 6. 04
P, 04 0.11 0.16 0.18 0.13 0.14 0.17 0.12 0.16 0.11
CO, 0.42 0.25 0.25 0.25 0.34 0.17 0.25 0.17 1.52
H,0* 1.48 2.88 1.90 1.42 2.52 1.38 1. 64 1.32 1.26
LOI 1. 90 2.92 1. 82 1.47 2.62 1.28 1. 46 1.25 2.00
Total 99.52 99. 41 99.61 99. 14 98. 55 99. 24 99. 13 99. 37 100. 48
La 11.7 10. 4 10. 4 10. 5 7.96 8.91 12.1 9.43 8. 66
Ce 21.2 20.8 21.7 21.6 17.6 20.7 24. 4 18.3 18.6
Pr 2.46 2.67 2.62 2.46 2.17 2.26 2.71 2.20 2.28
Nd 9.31 10.6 11.0 9.58 8.49 8.95 10.3 8. 80 9.14
Sm 1.55 1.96 2.20 1.78 1. 88 1.83 1.83 1.74 1.77
Eu 0. 68 0.70 0.85 0.74 0.94 0. 67 0. 67 0. 69 0.59
Gd 1. 87 1.78 3.21 1.98 1.88 1.67 1.79 1.97 2.15
Th 0.23 0.34 0.38 0.29 0.31 0.29 0.29 0.28 0.26
Dy 1. 10 1.68 1. 81 1. 44 1.59 1.51 1.29 1.29 1.20
Ho 0.23 0.31 0.35 0. 28 0.31 0.27 0.25 0.25 0.24
Er 0.80 1. 06 1.17 0.87 1.04 0.98 0. 88 0. 87 0.83
Tm 0.10 0.14 0.14 0.12 0.15 0.12 0.11 0.11 0.09
Yb 0.77 0.97 1.02 0. 89 1.03 0.90 0.83 0. 81 0.77
Lu 0.12 0.15 0.16 0. 14 0.16 0.14 0.13 0.12 0.10
Y 7.02 10.2 9. 80 8.52 9.49 8.85 7.97 7.78 6. 66
Rb 19.4 32.1 19.4 16.9 15.9 5.50 24.7 18.0 14.1
Ba 521 440 317 750 271 203 632 548 340
Th 1.62 0.94 0.97 1.92 1.71 0. 87 2.02 0.62 1.31
U 0.40 0.62 0.62 0.49 1. 00 0. 48 0.50 0. 46 0.37
Sr 807 616 794 738 568 714 665 818 334
Zr 83.8 69.8 88.6 86. 8 82.7 87.3 92.4 73.2 81.9
Hf 2.17 1.75 2.08 2.11 2. 14 1.98 2.17 1.76 1.95
Nb 2.96 3.47 3.77 4.04 3.73 3.33 3.97 3.47 3.82
Ta 0.19 0.28 0.24 0.32 0.30 0.24 0.34 0.29 0.30
Vv 43.5 73.5 78.0 60.0 66. 4 60. 2 53.6 38.6 43.2
Cr 12. 1 14.4 17.5 15.0 13.3 7.97 22.9 6. 62 11.6
Ni 6. 47 7.14 12. 4 9.21 8.39 6. 54 12.7 4.94 6.91
Co 6. 44 6. 14 9.97 6.62 6.22 7.27 7.41 4.99 5.65
> REE 59. 14 63.76 66. 81 61.19 54.55 58.07 65.55 54. 64 53.34
LREE/HREE 8.98 7.33 5.92 7.76 5.96 7.37 9.34 7.22 7.28
(La/Yb) 10. 01 7.07 6.71 7.78 5.09 6.53 9.61 7. 68 7.41

SEu 1.23 1.13 0.99 1.21 1.53 1.16 1.13 1.15 0.93
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3 Si0,XK,0
Fig.3  Si0,K,0 diagram of tonalite and other rocks in Fig. 5  Trace element primitive mantle-normalized spider
Layikeleke area diagram of tonalite and other rocks in Layikeleke area

(1962) ( Roler and Lange 1972)
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(a) - 1 (b) - ( ) () -
V(d) - . - An- Q- 1 Bi- ; Mi— » Mt— » Ms—
; Mo- ; Cp- ; To—
Fig. 6  Photomicrographs of tonalite and Cu-Mo ore from Layikeleke
('a) -tonalite orthogonal polarization; ( b) -greisen chalcopyrite distribution in the tonalite orthogonal polarization; ( ¢) -molybdenite irregular
distribution in the late quartz vein; ( d) -chalcopyrite produced in irregular quartz vein of the strong silicified tonalite. Abbreviation: An-andesine; Q-

quartz; Bi-biotite; Mi-microcline; Mit-magnetite; Ms—sericite; Mo-molybdenite; Cp-chalcopyrite; To-no alteration tonalite
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2 Re-Os
Table 2 Re-Os dating data of molybdenite from Layikelek copper ( molybdenum) mineralization tonalite Xinjiang
() Re( x107°) Os( x1077) 8TRe( x1079) B70s( x1077) ( Ma)
7K24 0. 00226 816397 6596 0. 3336 2.2433 513122 4146 3521 35 410. 4 6.2
K22 0. 00229 834896 6719 1.2504 7.0072 524749 4223 3602 30 410.7 5.8
7ZK23 0. 00060 843865 7417 0. 1873 0. 4198 530386 4662 3632 32 409. 6 6.0
7K24 0.00212 654354 5231 3. 6089 3. 8149 411274 3288 2828 22 411.3 5.7
7ZK2-5 0. 00044 669747 6072 0.1797 0. 6042 420949 3817 2900 23 412.2 6.0
7ZK2-6 0. 00215 816397 6596 0. 3336 2.2433 513122 4146 3521 35 410. 4 6.2
(1) Os ( Wieser 2006) ( Bohlker et al. 2005) 19205 /10 0 8705 ¥70s
1 (2) ResOs . R
95%:; (3) Re 1870 Re.0s Tt
=1/\ In(1+"70s/'"%Re) M " Re ) =1.666 x 10 ~"a~"( Smoliar et al.  1996)
(1.02%) 95%
() - -
4 Re-Os
6
7K02 ( 2)
1 ~8mm 0. 5mm
0 ) 7 () Re-Os
99% o
200 Fig.7 Weighted avarage Re-Os ages of molybdenite from
Re  Os ( Stein et al. Layikelek copper ( molybdenum) mineralization granite
2001 2003; 2007) . Xinjiang
Re-Os
Re-Os 0.9823 x107° Re
. Re Re.Os
( Stein et al. 2003; Selby et al. - 6
2004 1994 2001 2003 411.1 £2.4Ma MSWD =0. 116 95% (
2009; 2007) TJA TJA 7).
X-series °
Re =0. 0002ng 'Y Os =0. 0002ng.
JDC (139.0 £2.0) Ma >
(139.6 £3.8) Ma (1) ()
° Re-Os 411. 6Ma (
6 Re-Os 2 2010b) - () Re-Os
Re 654354 x 107° ~ 843865 x 10~° 772609 x 409 + 12Ma( 2010)
107°  Os 0.1797 x 107° ~ 3.6089 x 10~° _ Re-Os
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8 Y-Nb

Fig.8 Y vs. Nb diagram of tonalite and other rocks in

Layikeleke area

9 Yb +
Nb-Rb
Fig.9 Yb +Nb vs. Rb diagram of tonalite and other rocks

in Layikeleke area

411. 1Ma 3 Re-Os
(2) U-Pb
413Ma( 2010a) -
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YNb(  8) Y+NbRb( 9)

+
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(3) 50
Re 90% Re 100000 x
107°
Re 654354 x 10 ~° ~ 843865 x 10~° 772609 x
1077; Re 227635 x 107° ~
1135489 x 10 ~° 916342 x 10 ~°( 2009)
Re 375900 x 10 ~° ~ 677300 x 10 ~°
444920 x 10 7°( 2010) . 3 Re
(4)
( 2004)
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