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Tectonic setting and geochemical characteristics of dacite andesite-basalt
volcanic rocks in Ashele copper deposit, Xinjiang
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Abstract

Volcanic rocks of Middle Devonian dacite-andesite-basalt association in the Ashele copper deposit of Xinjiang belong to the sub-
alkaline volcanic rock series. Dacite, andesite and basalt are of peraluminous volcanic rock series with low potassium and high magne-
sium, characterized by the enrichment of MgO, LREE and the depletion of Ti, Nb, P and Ta, low native Eu anomalies (3Eu 0.84
~0.94) and high Th/Ta values (5.53~12.58). Based on the features of the content and ratios of trace elements, the REE pat-
terns, the spidergrams of trace elements, and the discrimination diagrams, it can be inferred that dacite-andesite-basalt volcanic rocks
in Ashele were probably produced in the background of a mature island arc. Magmatic sources of acidic and basic volcanic rocks in the
study area resulting from magmatic differentiation might have originated from the same magmatic source, i.e., the mantle.
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Fig. 1 Schematic geological map of the Ashele ore district after Ye et al. 1997
1—Cenozoic Q  2—Lower Carboniferous HongShanzui Formation C;2  3~5 are Upper-Middle Devonian Qiye Formation D;q ~ 3—3rd litho-
logical member Dsq®  4—2nd lithological member D3g?>  5—T1st lithological member D3g'  6~9—Middle-Lower Devonian Ashele Formation
Dyas  6—3rd lithological member Dyas®  7—2nd submember of 2nd lithological member Dyas?>?  8—1st submember of 2nd lithological
1

9—1st lithological member Dsyas!  10—Lower Devonian Tuokesalie Formation Dy, 11—Diorite  12—Quartz diorite
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1
Table 1 Features and locations of samples from volcanic rocks in the Ashele copper deposit
m
X Y
1 Ap-104 5349576 15451826 Dsas! -
2 03As-18 5351145 15451341 D,as*®
3 03As-1 5351088 15451355 Dyas®?
4 03As-2 5351088 15451357 Dya??
5 Ap-91 5351046 15451164 Dyas®?
6 03As-3 5351087 15451361 Dyas*?
7 Ap-19 5351450 15452294 Dsq
8 Ap-29 5351436 15452205 Dsq -
9 Ap-73 5351146 15451519 Dyas*?
10 Ap-75 5351146 15451484 Dyas*?
- - 3.2
1 - -
2~6 7~8 3 MORB
9~10
2.2 - - 3
Th-U-K Pb LILE
LREE Ta Nb  Sr
ICP-MS Finnigan Th LREE  LILE Eu
MAT HR-ICP-MS Element [ 6493 Nb Pin et al. 1997
Dz T0223-2001 ICP-MS
21T 35%
5% _ _
5% 10%
3 B} )
3.1
2A 2B - 2C 2D Ba Pb
Condie Th-U-K
1986 w ALO; Eu Y
15.81% ~ 21.97% w MgO  2.43% ~ 6.76% - W
w CaO 0.43% ~6.27% w Na,O 0.43% ~2.77%
w SO, 54.55% ~61.12% w K,O 0.03% ~
5.09% w SiO, 47.23% ~50.55%
w ALO;  15.86% ~ 18.56% w MgO 6.83% ~
9.48% w KO 0.05%~0.71% w CaO 5.22% ~
8.72% w TiO, 0.43% ~0.73% w P05 0.19%~ 3.3
0.28% 2 3 4 - - REE
w Ti w Mg 100 < 107° LREE HREE 1.82~
w MgO 1~3 14.82
- 1
LREE 3
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Fig. 2 Classification diagram of dacite-andesite-basalt volcanic rocks in Ashele copper deposit
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2 wB %
Table 2 ' Major element analyses of volcanic rocks in the Ashele copper deposit w B %

SO, TiO, ALO; FeoO; FO MO MO CO NaO KO POs 0, KN* Bl* B2
1 Ap-104 54.55 0.57 15.81 3.22 4.63 0.31 6.76 5.44 2.09 0.03 0.20 6.09 99.70 2.12 0.02 0.98
6 03As-3 61.12 0.41 21.97 0.59 1.81 0.06 3.56 0.43 0.43 5.09 0.27 4.17 99.91 5.52 11.84 0.08
Dyas AR 57.84 0.49 18.89 1.64 3.46 0.18 5.16 2.94 1.26 2.56 5.13 0.24 99.79 3.82 5.93 0.53
MV o« "F 56.75 0.76 18.60 3.88 3.26 0.15 3.42 6.97 3.07 2.01 0.49 0.79  0.15100.3 5.08 0.65 0.60
2 03As-18 47.23 0.56 15.86 1.15 8.30 0.15 7.81 7.16 2.60 0.05 0.22 8.58 99.67 2.65 0.02 0.98
3 03As-1 48.75 0.67 17.56 2.73 7.51 0.17 9.48 7.12 2.46 0.06 0.28 3.19 99.98 2.52 0.02 0.98
4 03As-2 50.36 0.70 18.52 2.85 5.45 0.12 6.83 8.72 1.83 0.06 0.21 4.07 99.72 1.89 0.03 0.97
5 Ap-91 50.55 0.73 18.56 2.69 7.06 0.14 7.47 5.22 2.55 0.07 0.22 4.87 100.132.62 0.03 0.97
Dyas BR 49.22 0.67 17.63 2.31 7.12 0.15 7.90 7.06 2.36 0.06 5.18 0.23 99.89 2.42 0.03 0.98
BV g "7 48.20 2.21 14.99 4.18 6.95 0.20 7.00 8.07 3.40 2.51 0.60 1.26 0.3599.92 5.91 0.74 0.58
9 Ap-73 70.92 0.26 7.48 14.14 0.27 0.02 0.34 0.15 0.35 2.09 0.07 3.78 99.87 2.44 5.97 0.14
10 Ap-75 70.74 0.14 10.82 0.13 3.11 0.05 8.98 0.31 0.24 0.44 0.11 4.88 99.95 0.68 1.83 0.35
Dyas M-AV - 70.83 0.20 9.15 7.14 1.69 0.04 4.66 0.23 0.30 1.27 0.09 4.33 99.93 1.56 3.90 0.25
a0 " 65.70 0.65 15.24 2.88 1.56 0.10 1.57 4.00 3.13 2.83 0.16 2.18 100 5.96 0.90 0.45
7 Ap-19 47.75 0.43 17.35 0.16 8.94 0.17 6.88 5.52 2.59 0.71 0.19 9.11 99.80 3.30 0.27 0.78
8 Ap-29 55.12 0.71 18.88 2.48 5.95 0.13 2.43 6.27 2.77 0.69 0.15 4.16 99.74 3.46 0.25 0.80

* I o= * 1962 1987 KN=K,O0+ NaO Bzl =K,0 Na,O Bz22=Na,0O K,O+NaO D,as AR—

MV o — MV o — Dras BR—
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wy 107°
Table 3 Trace element and REE compositions of volcanic rocks in the Ashele copper deposit wy 10~ °
Dyas? ™! Dyas® 3 Dsq Dyas® 2
Ap-104 03As-18 03As-1 03As-2 Ap-91 03As-3 Ap-19 Ap-29 Ap-73 Ap-75
Sc 27.40 34.60 40.40 39.20 41.10 22.50 33.80 25.20 12.10 13.10
Ti 3272 3309 3961 4238 4189 2458 4245 5821 1763 981
\% 197 237 267 249 282 5.09 260 272 18.1 11.9
Cr 37.3 279 319 298 300 2.89 270 21.5 9.12 4.62
Mn 2438 1206 1359 1010 1060 467 1359 1034 221 391
Co 24 47.2 53.8 29.7 13 1.32 38.1 24.7 0.541 1.64
Ni 23.2 93.6 111 93.5 97.1 6.25 95.3 18.2 2.26 2.35
Cu 33.4 34 38.4 131 102 47.1 64.7 74.7 507 5.84
Zn 189 69.8 82.3 71.5 946 94.7 90.5 84.1 28.1 376
Rb 0.454 0.345 0.178 0.458 0.504 102 8.38 10.6 39.7 7.01
Sr 184 75.2 243 507 313 9.99 130 335 29.4 7.88
Y 14.9 9.96 11.1 12.6 18.3 44.9 11.7 22.2 11 26.6
Zr 60.2 17.1 36.9 70.3 34.6 285 16.3 64.6 135 109
Nb 2.62 0.606 0.955 3.11 0.916 10.1 0.71 1.98 5.38 3.56
Mo 0.25 0.24 0.332 0.589 2.17 0.178 0.271 0.416 10 0.321
Cd 0.172 0.195 0.081 0.084 10.4 0.152 0.173 0.166 0.075 0.172
Sh 0.539 0.435 4.42 12.3 6.66 2.73 0.512 1.4 0.627 0.209
Cs 0.058 0.219 0.101 0.164 0.058 7.34 0.452 0.366 1.36 0.491
Ba 27.5 164 41 35.7 62.3 5444 121 113 2043 146
Hf 1.12 0.372 0.783 1.32 0.763 6.9 0.448 1.39 2.53 2.11
Ta 0.161 0.041 0.071 0.22 0.0064 0.712 0.057 0.132 0.374 0.213
Pb 18.5 48.2 4.79 10.5 8.17 5.69 6.86 17.2 9.88 3.75
Th 1.49 0.385 0.703 2.41 0.661 8.08 0.315 1.66 4.7 2.23
U 0.494 0.122 0.224 0.878 0.662 0.322 0.261 0.604 1.13 0.532
La 10.2 2.6 3.34 7.07 4.53 16.8 2.19 8.59 9.97 9.87
Ce 18.8 5.49 7.19 15 10.5 58.7 4.75 18.7 23.7 17.9
Pr 2.45 0.834 1.12 1.77 1.73 5.19 0.807 2.71 2.63 2.54
Nd 10.8 4.16 5.12 7.47 8.79 22.5 4.54 13.1 11.2 11.9
Sm 2.28 1.1 1.32 1.66 2.63 6.65 1.47 3.19 2.58 2.75
Eu 0.666 0.545 0.501 0.538 0.823 2.24 0.582 1.06 1.22 0.637
Gd 2.56 1.45 1.65 2 2.98 9.21 1.81 3.72 2.45 3.42
Tb 0.403 0.251 0.288 0.323 0.549 1.55 0.329 0.601 0.328 0.564
Dy 2.44 1.61 1.9 2.1 3.5 9.89 2.15 3.91 2.04 3.74
Ho 0.532 0.355 0.415 0.468 0.74 2.05 0.47 0.848 0.447 0.899
Er 1.53 1.04 1.22 1.44 2.09 6.26 1.38 2.51 1.45 2.82
Tm 0.252 0.177 0.215 0.243 0.366 1.25 0.226 0.426 0.271 0.529
Yb 1.44 1.03 1.2 1.41 2.08 7.61 1.3 2.4 1.59 3.19
Lu 0.267 0.172 0.223 0.255 0.345 1.43 0.234 0.425 0.3 0.618
SREE 54.62 20.814 25.702 41.747 41.653 151.33 22.238 62.19 60.176 61.377
LREE 45.196 14.729 18.591 33.508 29.003 112.08 14.339 47.35 51.3 45.597
HREE 9.424 6.085 7.111 8.239 12.65 39.25 7.899 14.84 8.876 15.78
LR HR" 4.80 2.42 2.61 4.07 2.29 2.86 1.82 3.19 5.78 2.89
SEu” 0.84 1.32 1.04 0.90 0.90 0.87 1.09 0.94 1.46 0.63
dCe” 0.88 0.89 0.89 1.00 0.90 1.50 0.86 0.93 1.09 0.84
La Yb 4.78 1.70 1.88 3.38 1.47 1.49 1.14 2.41 4.23 2.09
La Lu X 4.09 1.62 1.60 2.97 1.41 1.26 1.00 2.16 3.56 1.71
Ce Yb 3.38 1.38 1.55 2.75 1.31 2.00 0.95 2.02 3.86 1.45
La Sm 2.81 1.49 1.59 2.68 1.08 1.59 0.94 1.69 2.43 2.26
Gd Yb 1.43 1.14 1.11 1.14 1.16 0.98 1.12 1.25 1.24 0.87
La Th”" 6.85 6.75 4.75 2.93 6.85 2.08 6.95 5.17 2.12 4.43
Th Ta” 9.25 9.39 9.90 10.95 10.33 11.35 5.53 12.58 12.57 10.47
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