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Abstract: This paper reports the geochemical characteristics of major, trace and platinum-group elements (PGEs) in
Carboniferous volcanic rocks from the Shaquanzi area, East Tianshan, Xinjiang. The magma source and the magma
evolution of these rocks are discussed. PGEs concentrations in basalt and basaltic andesite are determined by ID-
ICP-MS using screw-top, PTFE-lined, stainless steel pressure bombs for sample digestion. PGEs are depleted in
the whole volcanic rocks with low MgO suggests that the primary magma has experienced low degree partial melt-
ing (<10%) and that some sulfides (~0.001%) were remained in the mantle source. Low Cu/Zr ratios in the vol-
canic rocks mean depletion of chalcophile elements. The relative stable Pd/Ir and Pt/Pd ratios but high and variable
Cu/Pd ratios of basalt suggest that the magmas reached sulfide saturation and segregated PGE-rich sulfides during
magma ascent. The strong correlations of Rh and Ir, Ru, as well as IPGE and Cr, Ni, suggest that magmatic dif-
ferentiation may experience the fractional crystallization of olivine and chromite.
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Fig. 1

Relationship of the study area with the Central Asia Orogenic Belt (A) (modified from ref. [19]);

Sketch map of geologic tectonic units of the Tianshan Orogenic Belt (B) (modified from ref. [20]) ;
Simplified geological map of East Tianshan (C) (modified from ref. [17, 21]).
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Ir 0.009 0. 004 0.27+0.03 0.2114+0.027 0.334+0.17 8.2340.35 8.61+£0.17 8.840.6
Ru 0.008 0.008 0.1540.02 0.144+0.023 0.3 9.8340. 82 10.1440.43  10.9%+1.5
Rh 0.009 0.006 0.1840.02 0.234+0.054 0.32%£0.21 8.8940.6 9.1240.5 9.5+1.1
Pt 0.022 0.014 4.9540.52 6.3943.58 6.14+1.6 135+6 146+ 44 12945
Pd 0.031 0.012 11.8+0.8 13.9+2.6 13.9+2.1 108+5 113+4 106+3
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Table 2 Major, trace and platinum-group elemental compositions of the volcanic rocks from the Shaquanzi Fe-Cu deposit

59w SQZ0901 SQZ0902 SQZ0906 SQZ0907  SQZ0908  SQZ0909 SQZ0910 SQZ0911 SQZ0912
AR ZRE ZRZ I E
SiO, 44,55 48.15 48.01 46. 81 46, 41 47.53 47. 46 55.57 55.51
TiO, 1. 41 1. 44 1.43 1.43 1. 45 1.39 1. 45 0.73 0.68
Al O 14.93 15.51 15. 44 15. 22 15. 36 15.12 15.57 14. 30 14. 16
TFe, 0y 11.33 9.52 10. 30 10. 68 10. 17 10. 38 9.67 6.69 6.58
MnO 0.18 0.15 0.18 0.18 0.17 0.17 0.17 0.11 0.13
MgO 9.25 8.18 7.14 8.91 7.81 7.37 8.99 5.35 5.26
CaO 10. 28 7.41 9.10 8.53 7.43 7.59 5.62 6.36 7.12
Na, O 2.38 2.95 2.82 2.15 2.22 2.14 2.62 2. 84 3.02
K, O 0.93 2.05 1.22 1.52 1.51 1.68 2,24 1.96 1. 86
P2 0Os 0.33 0.35 0.35 0.35 0. 36 0. 34 0. 36 0.21 0.19
LOI 5.90 4,24 4.83 4.58 7.98 7.58 6. 20 5.69 6. 31
S 101. 47 99. 95 100. 81 100. 36 100. 86 101. 29 100. 35 99. 81 100. 81
Mg*# 62 63 58 63 61 59 65 62 62
Ba 163 414 310 296 582 491 631 400 409
Rb 20.3 48.0 23.4 30.1 31.2 35.5 44.3 36.7 33.8
Sr 416 319 483 431 488 491 366 374 349
Y 23.0 24.6 24,4 24. 4 24.0 23.7 24.5 13.9 12. 4
Zr 144 155 153 154 153 147 160 95.1 98.7
Nb 6.10 6. 85 6.47 6.45 6.46 6.05 6.74 3. 80 3. 64
Th 2.31 2.31 2.25 2.13 2.09 2.09 2.27 1.57 1. 45
Pb 14.7 15.9 19.2 20.5 24.1 32.1 18. 6 20. 8 19.0
Ga 16. 9 16.5 18.3 16. 8 15.8 17. 4 16.2 16.9 17.0
Zn 126 129 117 149 124 137 153 96. 3 82.5
Cu 43.8 69. 4 49. 8 61.3 56. 4 52.2 79.8 13.0 9.53
Ni 203 100 125 182 136 144 107 158 144
A% 220 229 225 228 215 225 226 157 147
Cr 587 345 407 522 420 467 373 509 463
Hf 3.27 3.78 3.71 3. 64 3.63 3.45 3.85 2.72 2.54
Cs 1.53 2.38 1.29 1. 65 4.70 3.28 1.76 2.27 1.08
Sc 27.5 27.8 27.0 27.5 25.4 25.9 27.5 17.3 15. 6
Ta 0.48 0.66 0.53 0.50 0.49 0.46 0.52 0.28 0.25
Co 52.2 43.6 42.8 49.8 44,3 43.9 45.8 30.0 27.6
U 0.72 0.79 0.75 0.73 0.67 1. 46 0. 84 0.68 0.63
Sn 6.46 3.16 3.67 14.2 4. 35 6.38 3.34 4.71 51.3
Mo 1.14 0.74 0.91 1. 60 0.71 0. 95 0.71 0.40 0.54
La 13.4 15.2 16.3 15. 8 14.7 15. 6 16. 1 13.5 12.3
Ce 32.5 35.8 37.5 37.3 35.6 36.3 38.0 28.9 26.5
Pr 4,17 4.90 5.07 4.92 4.83 4,98 5.08 3.71 3. 44
Nd 18.3 22.0 22.1 22.5 21.7 22.0 22.7 16.1 15.0
Sm 4,17 4. 88 4. 85 5.04 4.82 5.07 4.95 3.51 3.09

Eu 1.39 1. 56 1.67 1.67 1. 69 1.73 1. 56 1. 20 1.09
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FE & G SQZ0901  SQZ0902  SQZ0906  SQZ0907  SQZ0908  SQZ0909  SQZ0910  SQZ0911  SQZ0912
HAKM ZCH ZRL A

Gd 4.55 5.17 5.08 5.42 5.19 5.25 5.39 3.54 3.01

Tb 0.68 0. 80 0.79 0. 80 0.76 0.78 0. 80 0.49 0.43

Dy 3.97 4.71 4. 90 4.83 4.63 4.67 4.63 2.72 2.31

Ho 0.83 0.99 0.99 0.99 0.95 0. 96 0. 96 0.56 0.46

Er 2.20 2.57 2.57 2.58 2.41 2.53 2.55 1.38 1.24

Tm 0.33 0.39 0.39 0.39 0. 37 0.36 0. 40 0.20 0.19

Yb 2.13 2.61 2.54 2.51 2.43 2.40 2.56 1.37 1.18

Lu 0.31 0.37 0.37 0.35 0. 36 0. 37 0.38 0.20 0.17
Ir 0. 065 0.042 0.035 0.051 0.047 0. 039 0. 045 0.093 0.082
Ru 0.091 0.058 0.066 0.071 0.060 0.065 0. 045 0.082 0.056
Rh 0. 044 0.029 0.026 0.041 0.033 0.035 0.025 0.078 0.076

Pt 0.98 0. 81 0.70 0. 77 0.74 0.71 0. 64 1. 26 1.35

Pd 0.75 0.71 0.50 0.69 0. 80 0. 56 0.62 1.28 1. 26
SPGE 1.93 1. 64 1.33 1.62 1.68 1.40 1.38 2.79 2.82
PPGE/IPGE 11.4 11.7 9.5 8.9 10. 9 9.1 11.0 10.0 12.2
Pd/Ir 11.5 16.9 14. 4 13.3 16.9 14.2 13.7 13.8 15.3
Cu/Pd 58297 97970 99691 89399 70497 93866 129262 10192 7589
Pt/Pd 1.31 1. 14 1.41 1.11 0.93 1.27 1. 04 0.98 1.08
Ti/Y 368 352 351 351 363 353 356 315 328
(Th/Nb) py 3.13 2.79 2.87 2.73 2.68 2.87 2.79 3.42 3.30
(Th/Yb)pm 6.02 4.90 4.91 4.71 4.78 4.84 4.91 6.39 6.82
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