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Abstract Samples from deep drill holes show that the mineralized granitic rocks related to Baishan molybdenum deposit, East
Tianshan Mountains, Xinjiang are moyite, biotite-plagiogranite and granitic porphyry. The collected samples were used to investigate
their geochemical features and petrogenesis for these rocks. All of the rocks are characterized by high Al,O; and Na, O and Sr contents,
but low MgO, Y and Yb contents and high St/Y and La/Yb ratios, similar to the geochemical characteristics of adakitic rocks. These
signatures suggest that the magmas of these rocks were derived from a deep garnet-bearing source. Evidence of rock ages and
geochemical tectonic-discrimination-diagrams show these rocks were formed in post-orogenic environment. Based on the geochemical
characteristics, we proposed that the magmas of these adakitic rocks (drill hole core samples) may have been formed by partial melting
of the thickened lower crust. The mineralization of Baishan molybdenum deposit should be related to adakitic magma activity. The high
Mo abundance of the crustal source, the fluid release from the magmas and high oxygen fugacity environment during the magmatic
process may be the key factors for the molybdenum mineralization.
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Fig. 1 Sketch geological map of Baishan area, East Tianshan Mountains, Xinjiang (after Li et al. , 2005)

1-Quaternary ; 2-Lower Jurassic Yemaquan Formation; 3-Lower Carboniferous Gandun Formation ; 4-Lower Devonian Dananhu Formation ; 5-Jixianian
Jing’ erquan Formation; 6-Changchengian Xianshuiquan Formation; 7-Yanshanian biotite granite; 8-Hercynian basic-ultrabasic intrusions; 9-

Hercynian diorites; 10-Hercynian plagiogranite-adamellite; 11-Caledonian plagiogranite-quartz diorite; 12-granitic pegmatite veins; 13-granite veins
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Fig.2  Sketch geological map of Baishan molybdenum deposit (after Zhang et al. , 2009)

1-1* lithologic section of Gandun Formation ( carbon-bearing biotite microcrystalline schist) ; 2m lithologic section of Gandun Formation ( biotite
microcrystalline schist, actinolite schist and biotite felsic hornstone ) ; 3-3" lithologic section of Gandun Formation ( biotite-plagioclase hornstone,
zoisitized plagioclase hornstone) ; 44" lithologic section of Gandun Formation ( carbonaceous microcrystalline schist intercalated with banded biotite
leptynite and two-mica microcrystalline schist) ; 5-biotite adamellite ; 6-granite-porphyry; 7-ore body and its serial number; 8-attitude ; 9-syncline; 10-

fault
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Fig. 3 Photographs and crossed polarized light micrographs
of the core samples from Baishan molybdenum deposit
(a)-quartz veinlet in moyite; ( b)-granite-porphyry; ( ¢ )-moyite;
('s)-biotite plagiogranite. Bi-biotite ; Kf-K-feldspar; Pl-plagioclase ;

Q-quartz
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Table I Major (wt% ) and trace elements ( x 10 ~®) composition of core samples from Baishan molybdenum deposit

K5 BS1 BS2 BS6 BS10 BS12 BS30 BS35 BS36

Botp REtRH BRI

Atk MRfERE EMBEE HIRIENE BRAERE ERIERA

Ak iaAsk=y ViAsk=
VA Ehfl ZK31-2 Hifl ZK15-5
Si0, 69. 86 68. 54 73.57 71.75 71.15 74. 68 71. 82 72.51
TiO, 0.28 0.39 0.18 0.27 0.31 0.24 0.27 0.29
Al O, 14. 04 14.33 13. 66 14. 54 15.05 12. 94 14. 39 14.31
Fe, 0] 1.92 1.89 1.25 1.71 1.87 1.74 1.73 1.68
MnO 0.02 0. 04 0.02 0.04 0.04 0.03 0.03 0.03
MgO 0.48 0. 68 0.34 0.50 0. 60 0.45 0.51 0.50
Ca0 1.99 2.09 0. 88 1.28 1.13 0.79 1.26 1.06
Na, O 3.47 2.70 3.92 4.98 4.99 4.21 4.57 4.50
K,0 5.15 6.84 4.55 3.41 3.36 3.74 3.60 3.88
P, 0s 0.11 0.16 0.06 0.09 0.10 0.08 0.09 0.10
L O. 1 2.34 1.96 1.23 1.18 1.11 0.75 1. 46 0. 83
Total 99. 67 99. 62 99. 67 99.73 99.72 99. 66 99.72 99. 69
Ti 1768 2374 1097 1596 1828 1429 1492 1766
v 50. 66 51. 14 36.95 35 50.45 38.01 38.93 37.99
Cr 160. 3 141.3 177.5 153.4 165.9 155 138.6 166. 8
Mn 206.5 311.6 165. 8 272.3 296. 6 217.8 215.6 231.3
Co 3.828 2.151 1. 683 2.625 2.81 2.246 2.734 2.35
Ni 6. 458 6. 764 4.284 4.3801 5.269 3. 809 4.011 4.462
Rb 148.7 180 118.3 95. 02 97.32 98.1 80 96. 04
Sr 224.6 340.7 288.5 478.6 521.2 281.9 379.6 393
Y 6. 562 5.75 3.28 6.782 5.331 5.016 4.636 5.031
Zr 112.2 168. 4 80.22 119 127.9 111.1 119.3 124.9
Nb 5.043 6.982 2.425 4.794 3.454 3.636 3.679 4.375
Cs 4. 855 3.276 2.319 2.174 2.84 2.176 3.56 2.532
Ba 710 959 275 700 813 563 681 723
La 14.93 24.37 12.9 15.96 26. 11 19. 89 16.33 25.47
Ce 30. 61 49.25 26.78 31.65 52.95 40. 01 32.35 50. 41
Pr 3.553 5.79 3.114 3.475 6. 111 4.488 3.613 5.674
Nd 12.91 20.71 11.6 12. 17 22.65 15. 88 13 19.91
Sm 2.427 3.445 1. 989 2.371 3.732 2.744 2.327 3.15
Eu 0.515 0.766 0. 44 0.519 0. 644 0. 498 0.531 0.576
Gd 1.835 2.214 1.241 1. 857 2.264 1.798 1.492 1.939
Th 0.239 0.256 0.145 0. 246 0.24 0.222 0. 196 0.225
Dy 1.299 1.237 0. 693 1.295 1. 126 1.1 0.957 1.04
Ho 0.241 0.219 0. 124 0.236 0.199 0.189 0.18 0.185
Er 0. 629 0.528 0.32 0. 651 0.515 0. 485 0.445 0. 456
Tm 0. 093 0. 082 0.048 0. 097 0.076 0.075 0. 065 0. 067
Yb 0. 567 0.514 0. 304 0. 629 0.523 0.472 0.398 0. 446
Lu 0. 087 0. 082 0.051 0. 101 0. 084 0.075 0. 063 0.07
Hf 2.673 3.736 2.605 3.341 3.278 2.9 3.127 3.134
Ta 0.435 0.334 0.313 0.473 0.34 0.415 0.384 0.511
Pb 18.59 21.01 19.92 16.27 16. 66 16.51 15.89 16.8
Th 3. 44 5.527 9.078 6.172 11. 06 7. 864 6.576 8.129
U 1.078 1.983 4.417 3.428 2. 066 2.463 3.885 2.617
Mg* 36.9 45.6 39.0 40.6 42.9 37.6 40.9 41.0
Si/Y 34.2 59.3 88.0 70.6 97.8 56.2 81.9 78.1
A/CNK 0.9 0.9 1.1 1.0 1.1 1.0 1.1 1.1
SEu 0.7 0.8 0.9 0.8 0.7 0.7 0.9 0.7
La/Yb 26.3 47.4 42.4 25.4 49.9 42.1 41.0 57.1

T :Mg* = Mg0/(MgO + FeO™) 431, FeO" Fm48k; 8Fu = Fuy/(Smy # Gdy) ">, Smy Fl Gdy Sy BRbL B A7 bR 1k 8, 308 5 A 8008 531
Boynton, 1984
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Fig. 6  Primitive mantle-normalized trace element diagrams
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of the Baishan granitoids

The data for primitive mantle and chondrite after Sun and McDonough
(1989 ) and Boynton ( 1984 ), respectively; the domains of
volcanic-arc ADR and adakite are after Xiong et al. (2001)
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