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Abstract: A nearly EW-trending molybdenum (copper) ore belt was found in Beishan area of Inner Mongolia. The

relatively large deposits in this belt include Liushashan molybdenum deposit, Elegenwulanwula molybdenum
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deposit and Xiaohulishan molybdenum deposit., Re-Os isotope dating of molybdenite samples from these three
deposits yielded isochron ages of (260+10) Ma (Middle Permian), 332.0 Ma (Early Carboniferous) and 220 Ma
(Late Triassic) respectively. Obviously, different metallogenic epochs reflect different environments for the
formation of these deposits. Based on new SHRIMP zircon U-Pb age data of the porphyry related to mineralization
as well as basic rock and ore geochemical work, the authors revealed the formation environments of the three
deposits from the angle of regional crustal evolution. In the Early Paleozoic, the three deposits were in Kazakhstan
plate, and in the Late Paleozoic, due to the development of Hongshishan-Baiheshan-Pengboshan area from rift
valley to ocean basin, the position of the Liushashan molybdenum deposit was split into the Tarim plate. Due to
the difference in subduction mechanism and underlying basement, tectono-magmatic activities were somewhat
different in two island arcs. In active marginal belt of north Tarim plate, magmatic activity was unusually strong
and lasted from Carboniferous to the end of Permian. In the early stage, mineralization was dominated mainly by
iron, and molybdenum (copper) deposits were formed in the late stage. Magmatic activity of the marginal belt in
south Kazakhstan plate was a bit weaker than that in the northern marginal belt of Tarim plate, and the magmatic
activity was mainly concentrated in Carboniferous; in such an environment, the Elegenwulanwula molybdenum
deposit was formed. At the end of Permian, the split plate of Beishan area became a unified plate again through
collage. From that time on, Beishan area entered into an environment of intra-continental crustal activity, and
stretching-extrusion structure and meta-acid and meta-alkaline magmatic intrusion constituted an important style
of Mesozoic crustal activity; in such an environment, the Xiaohulishan molybdenum deposit and some rare metal
deposits were formed.

Key words: porphyry type; ore-forming age; zircon SHRIMP U-Pb dating; ore-forming environment;

geochemistry; Beishan area
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Fig. 1 Sketch geological map of tectonic framework and
molybdenum deposits distribution of Beishan area, Inner

Mongolia (modified after YANG et al., 2008)
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F1 RS, SERS=SHNFANE LB KPRT ERELNT LEBLERS
Table 1 Chemical analytical data of granites and mineralized rocks in Liushashan, Elegenwulanwula
and Xiaohulishan molybdenum deposits

LSS-3 LSS-4 LSS-6 LSS-7 E-29-2 E-37-1 E-1 X-1 X-15-1 X-16-2
1%
Si0, 63.14 63.73 63.59 56.95 53.77 68.56 58.26 71.64 76.36 91.46
TiO, 0.66 0.67 0.11 0.46 1.13 0.38 0.46 0.23 0.07 0.10
AlLO; 15.36 15.10 17.78 16.50 16.17 14.24 18.38 13.71 16.47 5.50
Fe,04 2.59 2.17 0.24 3.44 4.40 2.01 2.16 0.56 1.41 0.62
FeO 3.40 3.23 0.23 0.11 5.14 1.35 0.72 1.24 0.68 0.43
MnO 0.07 0.07 0.03 0.08 0.23 0.08 0.07 0.18 0.16 0.08
MgO 2.58 2.21 0.03 0.15 5.11 1.52 1.81 0.37 0.18 0.10
CaO 4.66 4.03 0.15 3.85 4.17 2.49 3.75 0.95 0.64 0.19
K,0O 2.44 2.95 16.43 14.92 1.97 3.24 0.48 4.80 0.76 0.11
Na,O 3.22 2.92 0.36 0.20 4.32 3.94 9.01 3.89 0.08 0.06
P,Os 0.12 0.13 0.03 0.26 0.43 0.12 0.18 0.03 0.02 0.01
H,O 1.20 1.25 0.42 0.94 2.58 1.42 1.68 1.20 1.06 0.50
CO, 0.40 0.50 0.28 2.46 0.52 0.69 2.67 0.52 0.17 0.17
99.84 98.96 99.68 100.32 99.94 100.04 99.63 99.32 98.06 99.33
nos
La 21.78 17.57 9.13 9.58 20.6 21.0 16.3 422 10.8 1.79
Ce 42.49 35.23 19.17 17.61 39.3 40.4 30.6 88.8 17.0 4.18
Pr 3.64 3.37 2.17 2.18 5.17 4.25 3.50 9.28 2.38 0.44
Nd 15.42 13.65 10.52 9.34 23.1 15.2 13.3 29.9 7.75 1.39
Sm 3.09 3.13 3.82 3.32 5.77 2.69 2.71 5.65 2.16 0.31
Eu 0.74 0.78 0.31 0.45 1.75 0.83 0.78 0.67 0.19 <0.05
Gd 4.19 4.13 6.19 5.70 6.23 2.60 2.21 5.36 3.17 0.35
Tb 0.48 0.56 1.20 0.92 1.00 0.38 0.33 0.90 0.76 0.07
Dy 2.77 3.24 8.14 6.85 5.64 1.83 1.82 5.07 6.02 0.46
Ho 0.60 0.76 1.90 1.64 1.24 0.38 0.38 1.12 1.51 0.11
Er 1.72 2.09 5.49 4.70 3.48 1.21 1.13 3.62 5.42 0.47
Tm 0.27 0.32 0.91 0.73 0.53 0.16 0.14 0.58 1.00 0.10
Yb 1.97 2.34 6.97 5.64 3.54 1.23 1.10 4.63 8.38 0.83
Lu 0.34 0.36 1.16 1.01 0.51 0.19 0.16 0.69 1.40 0.17
Y 30.1 10.5 9.44 34.7 39.7 2.66
YREE 99.50 87.53 77.08 69.67 147.96 102.85 83.90 233.17 107.64 13.38
LREE/HREE 7.06 5.34 1.41 1.56 3.22 10.57 9.22 8.13 1.46 3.19
(La/Yb)n 7.28 4.94 0.86 1.12 3.83 11.24 9.75 6.00 0.85 1.42
8Eu 0.63 0.66 0.19 0.31 0.89 0.96 0.95 0.37 0.22 0.47
, .-
, (6%) (6% X-1 (X-15-1),
) (10%) (15% ) (60%), (X-16-2), s
s , SiO, , ,AlLO; Fe,0O;3 FeO
, MnO MgO , SiO,
X-16-2 ) )
, R 75%~80%, 10% 4 3 6

: : 7% ( , 1990)
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Fig. 5 CL images of selected zircons from the Elegenwulanwula mimophyre granodiorite and their ages/Ma
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Fig. 6 CL images of selected zircons from the Xiaohulishan porphyritic-slightly albitized granite and their ages/Ma
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Table2  SHRIMP U-Pb isotopic analytical data of zircon grains from Elegenwulanwula mimophyre granodiorite(sample number with P)
and Xiaohulishan porphyritic-slightly albitized granite(sample number with X-01), Inner Mongolia
Spot 6pp/10° U107 Th/10®  22Th/28u  2%°pp*/10°  2P7Pp/2°6ph (%) 27ppT ey (£%) 206ppy* /238y (£%) zospb//z:;g (%)
P-1 7.29 59 22 0.38 3.00 0.1168 7.4 0.442 16 0.0550 2.3 345.3 9.6
P-2 4.29 73 28 0.39 3.66 0.0939 5.8 0.457 9.8 0.0558 2.3 349.8 9.1
P-3 1.91 272 208 0.79 12.7 0.0689 5.0 0.394 6.8 0.0535 1.9 335.7 7.4
P-4 3.72 155 75 0.50 7.00 0.0841 4.8 0.378 8.1 0.0507 2.5 318.7 8.9
P-5 1.85 102 55 0.55 4.78 0.0745 4.6 0.439 6.2 0.0533 2.1 334.8 7.9
P-6 2.01 283 278 1.01 13.7 0.0726 2.2 0.429 35 0.0552 1.9 346.5 8.0
P-7 3.20 184 78 0.43 8.88 0.0772 2.4 0.383 4.3 0.0543 2.0 340.8 7.6
P-8 3.41 265 119 0.47 12.9 0.0793 3.7 0.390 6.4 0.0546 2.3 342.8 8.6
P-9 7.14 114 51 0.46 5.60 0.1108 6.3 0.397 7.2 0.0530 2.5 333 11
P-10 3.13 237 117 0.51 11.0 0.0820 6.4 0.410 9.8 0.0524 2.1 329.0 7.8
P-11 2.98 285 175 0.63 14.4 0.0959 3.7 0.566 5.4 0.0568 1.9 356.1 7.8
P-12 3.17 159 79 0.51 7.67 0.0826 4.7 0.428 7.3 0.0544 2.0 341.5 7.6
P-12-1 2.43 294 82 0.29 175 0.0753 2.8 0.518 4.3 0.0675 1.9 421.3 8.3
P-13 1.26 317 182 0.59 15.4 0.0656 2.0 0.427 3.1 0.0559 1.9 350.4 7.2
X-01-1 3.74 182 97 0.55 5.99 0.0865 25 0.312 11.0 0.03689 21 2334 5.7
X-01-2 4.06 191 108 0.58 5.94 0.0884 7.8 0.257 7.2 0.03480 2.0 220.4 5.2
X-01-3 6.96 205 159 0.80 6.19 0.1028 7.5 0.210 18 0.03271 2.1 207.3 6.0
X-01-4 4.47 157 92 0.60 4.90 0.0985 6.9 0.302 12 0.03481 2.1 220.5 5.5
X-01-5 4.80 227 216 0.98 7.21 0.0969 5.1 0.313 9.4 0.03518 2.0 222.8 5.7
X-01-6 6.00 169 93 0.57 5.16 0.1021 5.1 0.249 10 0.03350 2.0 212.3 5.4
X-01-7 411 228 132 0.60 7.37 0.0799 3.6 0.232 6.8 0.03610 1.9 228.5 5.4
X-01-8 4.66 91 55 0.63 3.19 0.1536 6.3 0.372 9.4 0.03643 2.3 230.4 7.8
X-01-9 4.79 131 181 1.43 4.29 0.1358 6.7 0.498 9.8 0.03630 2.3 229.7 8.1
X-01-10 4.05 39 44 1.17 1.63 0.232 8.1 0.365 10.5 0.0392 3.5 225.0 15
X-01-11 4.79 216 170 0.81 6.71 0.0883 5.0 0.236 9.6 0.03453 2.0 218.8 5.4
X-01-12 5.43 175 93 0.55 5.50 0.0970 2.4 0.284 12.0 0.03466 2.0 219.6 5.3
X-01-13 3.07 211 262 1.28 6.61 0.0812 4.0 0.276 6.5 0.03537 2.4 224.0 7.2
:Pb;  Pb* 0.90%, 204pp 206pp/>38y

'
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