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Geochemical characteristics of basaltic andesite subvolcanic rocks in the Ashele
Cu-Zn deposit and their geological significance
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Chinese Academy of Geological Sciences, Beijing 100037, China)

Abstract: Geology, geochemistry and isotopic geochemistry are reported for the subvolcanic rocks from the
Ashele Cu-Zn deposit. The rocks are basaltic andesites belonging to low-K tholeiite series, and are characterized
by intermediate SiO, (51.90% ~ 52.85% ), MgO (4.44% ~5.08% ), ALO;(14.94% ~16.11%), TiO,
(0.99% ~1.03% ) values and low K,O (0.01% —0.27% ) content. They have low REE values (SZREE =
38.07 X 107°~41.70 X 10 °) and exhibit LREE depletion with LREE/HREE ratio of 0.57 ~0.61 and
(La/Yb)y ratio of 0.84~0.91, and positive Eu anomaly. The trace elements are characterized by enrichment
of Sr, Ba, and Th and depletion of Nb, Ta, Zr and Hf. They show both compositional characteristics of the
mid-ocean ridge basalt (MORB) and the island arc basalt (IAB). Relatively high eNd(¢) values (+6.9 ~
+7.6) suggest that their primitive magma was possibly generated by partial melting of a metasomatic mantle
source modified by the subducted slab-derived fluid rather than by the slab-derived melt. Combined with the tec-
tonic evolution of the southern margin of the Altay, the authors hold that the southern margin of the Altay was

in an active continental margin setting during the late Paleozoic, and the Ashele Basin was in an island arc or
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Fig. 1 Regional geological sketch map of the Ashele Basin (modified after No. 4 Geological Party of Xinjiang Bureau of

Geology and Mineral Exploration and Development, 1989®)
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Fig. 2 Geological sketch map of the Ashele Cu-Zn deposit (modified after No. 4 Geological Party of Xinjiang Bureau of Geology

and Mineral Exploration and Development, 1989®)
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Fig. 3 Photographs and photomicrographs of basaltic andestie subvolcanic rocks
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a—volcanic plug, the roughly vertical rock boundaries are controlled by inner layer joints parallel to the plug rim: b—basaltic andesite subvolcanic
rocks with columnar joint; ¢—volcanic breccia in proximal facies; d—basaltic andesite subvolcanic rocks, which consist of plagioclase (P and py-
roxene (Px) in a pilotaxitic texture, crossed nicols
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Table 1 Major (wy/% ) and trace (wy/10~ %) element data for basaltic andesite subvolcanic rocks in the Ashele Cu-Zn deposit

FE s ASL-15 ASL-16 ASL-17 ASL-18 ASL-19 ASL-20 ASL-43 ASL-44 ASL-45
SiO, 51.90 52.49 52.32 51.94 52.56 51.96 52.74 51.57 52.85
TiO, 1.01 0.99 1.00 1.01 1.00 1.02 0.99 1.03 0.99
ALO; 15.90 15.47 15.78 15.80 15.49 15.65 15.43 16.11 14.94
Fe,05 4.90 4.99 4.67 4.76 4.61 4.27 6.51 5.35 5.26
FeO 7.98 7.49 7.90 7.65 7.76 8.28 6.07 7.76 7.22
MnO 0.19 0.19 0.19 0.19 0.19 0.20 0.17 0.19 0.19
MgO 4.72 4.44 4.51 4.59 4.64 4.84 4.60 4.68 5.08
CaO 8.34 7.62 7.45 8.80 8.31 7.29 7.77 6.11 6.71
Na,O 2.62 3.36 2.82 2.70 2.65 2.74 3.07 4.45 4.22
K,O 0.16 0.03 0.02 0.05 0.21 0.27 0.01 0.03 0.04
P,0s 0.07 0.07 0.07 0.07 0.07 0.07 0.07 0.07 0.07
H,0" 2.56 2.78 3.32 2.54 2.42 2.94 3.08 2.94 2.64
CO, 0.17 0.34 0.17 0.17 0.17 0.43 0.17 0.26 0.26
Total 100.52 100.26 100.22 100.27 100.08 99.96 100. 68 100.55 100. 47
Mg® 44 44 44 45 45 46 45 44 47
A/CNK 0.81 0.80 0.87 0.78 0.79 0.87 0.81 0.88 0.78
A/NK 3.57 2.8 3.41 3.54 3.40 3.28 3.07 2.20 2.15
Se 47.00 45.80 46.80 47.70 44.90 43.00 45.00 46.10 43.70
\% 440.00 440.00 421.00 455.00 434.00 407.00 442.00 450.00 424.00
Cr 16.80 10.70 13.90 11.00 10.10 9.18 13.00 12.40 10.70
Co 38.40 35.00 31.30 37.40 38.00 35.20 37.90 27.60 34.50
Ni 9.53 6.95 7.28 6.74 6.49 5.50 7.36 6.95 6.57
Cu 44.50 41.50 43.70 42.00 43.10 38.70 41.40 35.60 40.90
Zn 84.20 82.80 80.40 77.50 81.30 75.60 80.40 87.60 81.10
Ga 16.50 15.80 16.00 17.50 15.50 15.20 16.80 15.70 13.30
Rb 1.26 0.21 0.57 0.35 1.55 2.16 0.15 0.39 0.47
Ba 104.00 20.70 18.10 30.90 105.00 120.00 12.40 29.70 23.60
Th 0.48 0.45 0.48 0.46 0.43 0.44 0.42 0.45 0.43
U 0.17 0.19 0.19 0.18 0.16 0.15 0.19 0.19 0.23
Nb 0.43 0.40 0.44 0.41 0.38 0.39 0.38 0.38 0.39
Ta 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05
La 2.21 1.99 2.15 2.23 2.02 2.05 2.00 2.09 2.01
Ce 5.68 5.37 5.53 5.66 5.21 5.26 5.25 5.42 5.18
Pb 2.30 2.24 2.44 2.19 2.04 1.72 2.79 1.70 1.66
Pr 0.84 0.79 0.81 0.83 0.76 0.75 0.78 0.81 0.76
Sr 186.00 151.00 160.00 162.00 171.00 147.00 289.00 154.00 151.00
Nd 4.54 4.32 4.36 4.43 4.11 4.06 4.30 4.33 4.06
Zr 19.10 19.30 18.40 19.30 18.90 18.00 18.80 19.70 18.80
Hf 0.68 0.68 0.67 0.69 0.70 0.69 0.65 0.74 0.67
Sm 1.57 1.53 1.64 1.61 1.47 1.50 1.48 1.51 1.52
Eu 0.73 0.69 0.72 0.77 0.67 0.66 0.70 0.69 0.68
Gd 2.27 2.12 2.28 2.31 2.11 2.11 2.06 2.30 2.09
Th 0.40 0.39 0.40 0.40 0.36 0.38 0.37 0.41 0.37
Dy 2.61 2.62 2.62 2.78 2.42 2.38 2.52 2.74 2.55
Y 15.60 15.20 15.50 15.90 15.00 14. 40 15.30 15.70 15.10
Ho 0.61 0.55 0.58 0.60 0.56 0.58 0.53 0.61 0.56
Er 1.79 1.73 1.79 1.88 1.76 1.76 1.73 1.91 1.73
Tm 0.26 0.23 0.25 0.28 0.25 0.25 0.25 0.25 0.25
Yb 1.76 1.66 1.70 1.76 1.67 1.68 1.71 1.67 1.64
Lu 0.23 0.25 0.26 0.26 0.24 0.25 0.24 0.28 0.26
SREE 41.10 39.44 40.59 41.70 38.61 38.07 39.22 40.72 38.76
LR/HR 0.61 0.59 0.60 0.59 0.58 0.60 0.59 0.57 0.58
(La/Yb)y 0.90 0.86 0.91 0.91 0.87 0.88 0.84 0.90 0.88
(La/Sm)y 0.91 0.84 0.85 0.89 0.89 0.88 0.87 0.89 0.85
(Gd/Yb)y 1.07 1.06 1.11 1.09 1.05 1.04 1.00 1.14 1.05

OEu 1.18 1.17 1.14 1.22 1.16 1.13 1.23 1.13 1.17
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Table 2 Sr-Nd isotopic compositions of the basaltic andesite subvolcanic rocks in the Ashele Cu-Zn deposit
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