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Abstract

The Chagannur iron ore district is located in the Boluohonu Mountain situated in northeast Ili Block in
western Tianshan, belonging to the active continental margin on the northern side of the Middle Tianshan Plate.
The iron deposit lies on the northwest fringe of the volcanic crater, and the attitude of the ore body is restricted
by the volcanic dome structure. Wall rocks, mainly consisting of andesite and andesitic volcaniclastic rock, be-
long to Dahalajunshan Formation. The formation of the ore deposit can be divided into magmatic ore-forming pe-

riod and hydrothermal metallogenic period, with the former being dominant. Cryptoexplosion occurred during
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the whole metallogenic period. Some kinds of ores were formed during the magmatic ore-forming period, such as
scum ore, spotted ore, massive ore, injection and breccia ore and shadow ore. Lots of ores were formed in the
hydrothermal metallogenic period, such as symmetrical banding ore, multi-breccia ore and network ore. The
REE distribution patterns of the samples are similar to each other, showing obvious enrichment of light REE
(LREE) and large ion lithophile elements (LILE) and evident depletion of Nb and Ta in the primitive mantle
normalized spider diagrams. Ores and andesite have similar REE fractionation patterns and trace element frac-
tionation patterns. Pb isotopic ratios of ores and andesite show linear correlation in the Pb isotopic ratio graph,
and there are varying amounts of magnetite in andesitic volcanic rocks. These characteristics suggest affinity be-
tween ores and volcanic rocks. Oxygen isotopic data range of ores is consistent with the variation range of typical
magmatic deposits. Hence, this iron deposit is mainly of polygenetic magmatic type and subordinately of hy-
drothermal type in genesis, with the andesitic magma as the primary magma

Key words: geology, geochemistry, characteristics of iron deposit, magmatic deposit, genesis of ore

deposit, Chagannur iron deposit, Western Tianshan, Xinjiang
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Fig. 1 Tectonic sketch map of the western Tianshan orogenic belt (a); geological sketch map of Chagannur ore district

(b) and measured geological section of the Chagannur ore district (c)
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Fig. 2 Remote sensing image of typical iron deposits along the Awulale metallogenic belt in Western Tianshan
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Fig. 3 Microphotographs of andesite from the Chagannur ore district

a. Magnetite (Mt) filled between plagioclase (P1) and clinopyroxene (Cpx) phenocrysts, plainlight: b. Magnetite filled between

hornblende (Hb) phenocrysts and plagioclase matrixs crossed nicols; ¢. Magnetite filled between hornblende and plagioclase matrixs

crossed nicols; d. Magnetite filled between plagioclase phenocrysts, plainlight
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Fig. 4 Ores of ore magma period and hydrothermal period and their microphotographs, Chagannur iron deposit (1)

a. Scum ore or leopard line ore: b. Lath-shaped magnetite (Mt) (reflected polarized light): ¢. Spotted or taxitic ore;

d. Brown magnetite surrounded by yellowish magnetite; magnetite reacted by pyrite (Py) (reflected polarized light?
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Fig. 5 Ores of ore magma period and hydrothermal period and their microphotographs, Chagannur iron deposit (20

a. Injection and breccia ore: b. Exsolution lamellae of ilmenite CI1D in magnetite ( reflected polarized light): c. Shadow

fog and striped ore; d. Lath-shaped magnetite and lath-shaped pyrite reacted with iron reflected polarized light s

Gr—Garnet: Mt-Magnetite; Py—Pyrite; II—Ilmenite
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a. Symmetrical banding ore: b. Red brown garnet Chydrothermal period) reacted with magnetite (reflected polarized light s ¢. Stockwork vein-like

ore and multi-breccia ore; d. Pyrite as veinlet reacted with magnetite derived from hydrothermal metasomatism € reflected polarized light s

Gr—Garnet; Ep—Epidote; Act—Actinolites Mt—Magnetites Py—Pyrite
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1
Table 1 Trace elements and rare earth elements in ores from the Chagannur deposit
H-33 H-30 H-65 H-46 H-35 H-49 H-38 H-56 H-39 H-50 H-40 H-61
w B 10°°

Li 6.61 3.11 3.89 3.35 1.40 1.10 1.25 1.81 1.69 3.09 2.00 1.56
Be 1.12 0.46 0.48 0.56 0.28 0.23 0.24 0.34 0.46 0.62 0.46 0.34
Sc 12.28 8.22 3.03 8.41 6.70 3.26 4.52 3.91 3.41 4.46 1.82 3.48
\ 112.2 66.84 65.63 62.65 55.62 42.17 42.42 38.16 73.53 58.94 32.26 43.73
Cr 23.45 10.52 10.44 8.78 25.83 12.85 13.90 7.19 6.73 7.25 4.58 8.53
Co 48.56 49.08 55.46 71.85 89.27 75.18 83.55 50.34 60.77 49.49 44.49 86.56
Ni 120.6 111.1 111.0 154.8 162.3 155.4 99.90 107.8 123.5 106.5 129.0 141.3
Cu 1296 426.5 230.4 1697 60.27 506.0 132.0 463.0 353.3 174.2 356.0 576.9
Zn 515.5 103.1 101.0 706.8 868.2 914.7 122.2 46.57 100.3 162.7 155.3 62.68
Ga 9.51 8.89 9.59 7.26 8.91 5.60 7.26 6.70 7.19 8.34 6.46 6.73
Rb 2.06 1.86 2.49 1.50 1.17 1.18 1.21 1.82 1.21 1.63 1.29 1.06
Sr 25.17 12.67 12.45 17.65 4.24 8.11 3.39 9.48 8.10 9.36 9.78 7.40
Y 8.71 9.27 7.34 6.38 13.09 9.02 9.39 7.71 12.13 10.59 8.85 9.08
Zr 27.45 42.19 22.30 23.82 25.16 14.12 24.31 9.36 15.49 49.78 15.84 14.67
Nb 1.37 1.96 1.09 1.26 1.40 0.84 1.37 0.88 1.37 3.09 1.12 0.95
Cs 6.93 6.46 7.35 1.62 5.20 7.84 4.07 4.76 7.50 6.27 5.54 7.26
Ba 93.01 82.72 95.18 25.59 65.09 99.50 53.59 76.22 91.27 80.50 68.92 88.75
La 24.76 3.26 3.24 1.56 3.71 5.35 2.80 5.13 6.12 3.49 3.006 4.11
Ce 36.34 7.47 5.89 3.85 9:06 12.05 7.68 13.31 16.20 6.96 5.93 8.90
Pr 4.57 1.42 0.85 0.87 1.24 1.50 1.29 1.68 2.40 1.16 0.87 1.25
Nd 10.53 7.46 3.67 4.81 8.49 6.32 7.27 7.34 10.55 5.57 4.20 5.68
Sm 1.92 1.93 1.09 1.28 3.13 1.45 2.02 1.70 2.17 1.48 1.01 1.43
Eu 0.60 0.70 0.44 0.47 1.99 0.67 0.79 0.75 1.00 0.58 0.59 0.63
xd 2.45 1.99 1.34 1.29 3.37 1.32 1.98 1.44 2.01 1.67 1.11 1.60
Thb 0.32 0.32 0.20 0.20 0.49 0.25 0.30 0.24 0.29 0.27 0.18 0.24
Dy 1.68 1.79 1.09 1.20 2.58 1.34 1.58 1.24 1.57 1.54 1.01 1.28
Ho 0.33 0.36 0.22 0.24 0.46 0.26 0.31 0.24 0.32 0.34 0.23 0.26
Er 0.97 1.07 0.66 0.71 1.27 0.75 0.85 0.68 1.00 1.08 0.72 0.76
Tm 0.13 0.15 0.09 0.10 0.17 0.10 0.11 0.09 0.13 0.16 0.10 0.10
Yb 0.85 1.02 0.59 0.67 1.04 0.63 0.75 0.57 0.84 1.11 0.67 0.64
Lu 0.14 0.17 0.10 0.10 0.15 0.11 0.11 0.09 0.13 0.19 0.11 0.11
Hf 0.80 1.13 0.74 0.63 0.76 0.42 0.67 0.22 0.39 1.48 0.34 0.45
Ta 0.10 0.13 0.10 0.08 0.11 0.06 0.09 0.04 0.08 0.28 0.07 0.07
Bi 2.29 1.15 0.45 3.80 2.34 1.82 1.30 0.56 1.02 0.34 1.28 0.90
Th 2.61 1.73 1.09 1.27 1.45 1.20 1.85 1.15 1.46 2.72 0.99 1.39
19) 1.56 2.07 1.44 1.28 5.49 4.00 2.02 5.07 8.14 1.91 3.12 2.73
> REE 85.58 29.11 19.46 17.36 37.15 32.09 27.84 34.49 44.71 25.60 19.78 26.99
SEu” 0.84 1.08 1.10 1.11 1.87 1.45 1.19 1.42 1.43 1.12 1.71 1.27
La Yb X 19.62 2.16 3.69 1.58 2.41 5.72 2.53 6.09 4.94 2.11 3.09 4.31
Gd Yb ¥ 2.32 1.58 1.83 1.56 2.62 1.69 2.13 2.05 1.94 1.21 1.34 2.00
La Sm 8.13 1.06 1.87 0.77 0.75 2.32 0.87 1.90 1.77 1.48 1.90 1.81
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1
Continued table 1
H-51 H-63 H-89 H-59 H-22 H-66 H-41 H-52 H-71 H-74 H-55
w B 10°°
Li 1.55 4.30 2.58 3.47 5.45 2.74 1.13 1.63 18.97 2.15 6.14
Be 0.32 0.87 0.35 0.87 0.80 0.98 0.35 0.42 0.62 1.06 1.19
Sc 3.77 0.73 1.86 1.44 1.09 1.27 3.74 2.81 6.85 5.21 11.23
\ 46.76 49.02 57.57 36.32 60.48 39.41 27.48 29.48 52.61 46.32 89.18
Cr 8.67 9.64 13.28 5.95 9.33 3.24 8.00 10.36 31.11 16.57 5.02
Co 89.10 46.59 15.82 53.33 173.0 34.29 79.28 183.8 93.07 209.1 41.38
Ni 161.7 108.8 17.48 40.00 141.2 85.18 78.89 76.67 144.7 193.2 107.5
Cu 831.0 1113 81.57 415.6 941.7 214.8 969.2 2424 116.4 354.7 35.66
Zn 64.88 209.0 55.26 192.4 220.5 195.3 266.2 623.4 115.7 105.8 91.19
Ga 6.70 9.17 8.51 8.55 11.40 6.52 3.91 6.30 11.19 8.40 10.52
Rb 1.15 1.71 4.15 1.72 1.82 1.68 1.03 0.99 8.84 1.86 4.63
Sr 7.75 14.91 73.61 13.06 16.49 6.99 10.07 7.51 33.10 63.33 14.54
Y 8.56 0.86 6.50 2.37 1.18 2.52 1.89 2.54 5.26 4.05 7.57
Zr 12.85 4.08 10.81 8.41 9.29 7.58 5.08 5.58 100.9 25.53 30.02
Nb 0.88 0.19 0.55 0.42 0.21 0.50 0.23 0:25 2.90 0.41 1.34
Cs 8.78 6.72 0.22 0.39 7.41 1.73 0.49 0.72 8.08 7.75 6.88
Ba 105.9 83.44 11.22 9.58 106.2 25.21 8.05 11.23 123.7 95.24 114.5
La 3.99 2.01 9.94 0.59 2.24 0.92 0.63 0.48 3.49 16.28 2.76
Ce 7.82 2.58 18.24 1.44 3.11 1.56 1.45 0.99 5.12 24.48 4.98
Pr 1.28 0.28 1.98 0.24 0.38 0:22 0.23 0.21 0.62 3.10 0.69
Nd 5.22 0.53 7.42 1.10 0.66 1.05 1.53 1.05 1.52 9.58 3.63
Sm 1.45 0.22 1.26 0.27 0.21 0.40 0.45 0.31 0.41 1.63 1.28
Eu 0.64 0.08 0.35 0.10 0:09 0.16 0.18 0.12 0.12 0.46 0.49
Gd 1.59 0.26 1.42 0.40 0.28 0.55 0.51 0.38 0.49 1.24 1.46
Tb 0.23 0.05 0.17 0.05 0.05 0.08 0.07 0.06 0.11 0.20 0.24
Dy 1.22 0.17 0.93 0.31 0.17 0.42 0.33 0.34 0.65 0.81 1.38
Ho 0.24 0.03 0.21 0.07 0.04 0.08 0.06 0.07 0.17 0.14 0.29
Er 0.69 0.10 0.71 0.23 0.13 0.23 0.15 0.21 0.67 0.38 0.85
Tm 0.09 0.02 0.11 0.03 0.02 0.03 0.02 0.03 0.12 0.04 0.13
Yb 0.58 0.09 0.73 0.23 0.11 0.20 0.12 0.18 0.92 0.27 0.82
Lu 0.10 0.03 0.11 0.04 0.04 0.03 0.02 0.03 0.17 0.06 0.13
Hf 0.42 0.16 0.30 0.25 0.46 0.19 0.18 0.16 2.81 0.77 0.89
Ta 0.06 0.02 0.04 0.04 0.04 0.03 0.02 0.02 0.34 0.06 0.09
Bi 0.85 0.61 0.42 0.89 2.13 1.46 3.68 2.08 4.80 1.77 0.80
Th 1.33 0.46 0.82 0.68 0.70 0.47 0.82 0.73 5.50 3.16 1.32
18] 2.20 0.15 1.33 0.54 0.20 0.19 0.36 0.36 2.46 2.15 1.20
>REE 25.15 6.43 43.56 5.11 7.51 5.94 5.74 4.46 14.58 58.65 19.12
SEuy 1.28 1.09 0.80 0.94 1.12 1.02 1.12 1.08 0.82 0.94 1.09
La Yb 4.61 15.02 9.22 1.77 13.98 3.10 3.49 1.77 2.55 41.26 2.27
Gd Yb 2.20 2.30 1.57 1.42 2.05 2.19 3.42 1.69 0.43 3.76 1.44
La Sm 1.73 5.79 4.98 1.37 6.87 1.44 0.87 0.97 5.31 6.28 1.35
*
3.1
> REE 7a ~d

2 REE

1
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Fig. 7 Chondrite-normalized REE patterns and mantle-normalized multi-elements patterns for Ores from the Chagannur deposit
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Fig. 3 Isotopic compositions of Pb for volcanic rocks and ores from the Chagannur deposit

206py}, 204p}, 207py, 204p}, 208py, 204p},

H-30 18.166 0.019% 15.553 0.020% 37.968 0.019%
H-46 18.053 0.035% 15.504 0.041% 37.869 0.042%
H-35 18.160 0.014% 15.466 0.013% 37.716 0.016%
H-50 18.083 0.014% 15.478 0.016% 37.765 0.015%
H-61 19.362 0.016% 15.505 0.018% 37.811 0.019%
H-66 18.090 0.013% 15.500 0.013% 37.848 0.014%
H-89 18.336 0.018% 15.511 0.019% 37.825 0.018%
H-55 18.216 0.023% 15.506 0.017% 37.791 0.025%
b437 21.578 0.013% 15.685 0.014% 41.925 0.016%
7ZB13-4b 18.326 0.020% 15.517 0.020% 38.016 0.017%
HS1 18.628 0.015% 15.525 0.016% 38.043 0.017%
ZB13-1b 18.796 0.017% 15.528 0.024% 38.562 0.022%
H82 18.511 0.012% 15.526 0.015% 38.288 0.016%
b376 20.742 0.027% 15.690 0.031% 40.814 0.037%
b376 20.742 0.027% 15.690 0.031% 40.814 0.037%
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