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Abstract

In recent years, iron ore prospecting breakthrough was made in the Awulale iron-copper metallogenic belt,
Xinjiang. The Akesayi iron deposit is a medium-sized iron deposit which was recently discovered and evaluated.

This deposit is obviously different from other iron deposits in the Awulale iron-copper metallogenic belt in geo-
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logical features, and its genesis is unknown. The orebodies are mainly hosted in basalt, trachyandesite, andesite
and andesitic tuff of Lower Carboniferous Akeshake Formation, and subodinately in tuff of the Lower Carbonife-
rous Dahalajunshan Formation. Basalt and andesite of the Akeshake Formation are enriched in LREE and LILE
(such as Rb, Th, K) and the depletion of HREE and HSFE (Nb, Ta, Ti), with the distribution patterns of
REE being right-oblique. Combined with Th-Ta-Hf/3, Zr/4-Y-Nb * 2 and Th-Nb diagrams for discrimination
of tectonic setting, it is shown that these volcanic rocks might have been formed in an island arc environment.
The formation of the Akesayi iron deposit was related to volcanic mechanism developed in the island arc and the
orebodies are controlled by secondary faults of volcanic structure, and their shapes are mainly veined and lenticu-
lar with well-developed wall rock alterations, mainly chloritization and carbonatization and subordinately silicifi-
cation and epidotizationss. The ores are mainly of disseminated and veined structure, and partially of massive and
brecciated structure. Mineral formation can be divided into three stages: Magnetite stage, quartz-sulfide stage
and chlorite-carbonate stage. Magnetites of the Akesayi iron desposit have low w(TiO,) (ranging from 0 to
1.7%, 0.2% on average), w(Cr,03) (ranging from 0 to 0.2%, 0.06% on average) and w(NiO) (0 on
average), significantly different from w(TiO,) content of magnetites in the magmatic crystal fractionation
deposit (=5.4% ) but similar to w(TiO,) of magnetite of the hydrothermal and contact metasomatic type iron
deposits  w (TiO,) ranging from 0.18% to 0.33% . Pyrite Co/Ni ratios are higher (>1) , with characteris-
tics of volcanic genesis pyrite and hydrothermal genesis pyrite. Sulfur isotope 8°*S values range from —0.6%o to
0.4%o0, implying that ore-forming fluid had magmatic sulfur characteristics. Through a comprehensive analysis,
the authors preliminarily hold that the Akesayi iron deposit might be a volcanic-subvolcanic hydrothermal meta-
somatic iron deposit closely related to volcanic activities.

Key words: geochemistry, magnetite, geological features, Akesayi iron deposit, Western Tianshan Moun-
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1
Table 1 Major element and trace element compositions of volcanic rocks in the Akesayi iron deposit
AK-28 AK-47 AK-74 AK-121 AK-28 AK-47 AK-74 AK-121
w B % w B 10°°
SO, 57.06 49.39 50.69 50.95 Cr 7.90 2.69 101.00 31.70
TiO, 0.97 0.74 2.61 0.81 Co 10.40 33.8 27.50 7.32
ALO; 17.10 15.48 14.95 17.98 Ni 8.92 31.10 48.40 18.10
Fe,O5 2.32 5.68 5.35 1.85 Pb 1.31 11.60 12.60 3.24
FeO 3.52 4.15 3.84 2.51 Ga 19.50 20.90 22.00 20.30
MnO 0.78 0.90 0.21 0.93 Cu 68.30 105.00 34.70 2.38
MgO 2.57 4.43 4.51 5.68 Mo 0.27 0.26 0.48 0.26
CaO 3.28 3.59 5.60 6.47 W 2.86 11.40 1.05 0.87
Na,O 6.25 5.29 4.18 3.27 La 7.74 18.50 42.80 10.40
K,O 0.26 1.22 1.66 3.80 Ce 20.60 39.80 121.00 22.50
P,0s 0.03 0.56 1.23 0.08 Pr 2.71 4.77 16.30 2.40
LOIL 4.17 5.67 4.13 4.85 Nd 12.10 20.30 70.00 9.50
98.31 97.10 98.96 99.18 Sm 2.94 4.27 12.30 2.27
FeO" 5.61 9.26 8.65 4.17 Eu 0.91 1.50 3.31 0.89
w B 107° Gd 3.48 4.92 9.96 3.28
Rb 10.10 34.60 30.90 213.00 Tb 0.62 0.74 1.18 0.51
Sr 56.30 88.40 807.00 278.00 Dy 3.93 4.18 5.61 3.12
Cs 0.67 1.35 1.97 5.01 Ho 0.82 0.80 0.99 0.66
Ba 49.30 738.00 1305.00 1569.00 Er 2.35 2.25 2.37 1.85
Zr 92.10 59.50 228.00 61.20 Tm 0.41 0.36 0.34 0.31
Hf 2.76 1.77 5.21 1.85 Yb 2.80 2.32 1.85 1.87
Th 5.53 2.81 2.20 2.88 Lu 0.46 0.37 0.27 0.32
U 1.81 2.57 0.75 1.24 > REE 80.57 124.08 321.48 76.08
Y 18.70 19.00 23.20 16.20 La Yb X 1.98 5.72 20.47 3.99
Sc 13.80 24.20 18.60 24.70 La Sm 1.70 2.80 2.77 2.96
A% 84.10 90.60 209.00 162.00 Gd Yb 1.03 1.75 4.45 1.45
Ta 0.31 0.23 0.98 0.19 SEu” 0.87 1.00 0.89 1.00
Nb 4.37 2.49 15.90 1.95
* 1 FeO'=FeO+0.8998 X Fe,O3 dEu=FEuy Smy* Gdy '? N AK-28 3
1000 1000
a b
N
;[5 100I %( 100
oo # 10
1 e 1 1 —— L
La Ce Pr Nd Sm Eu Gd Tb Dy Ho Er TmYb Lu RbBaTh U K TaNbLaCeSr NdP Zr HfSmTi Y YbLu
7 a b Sun et al. 1989

Fig. 7 Chondrite-normalized REE a and primitive mantle normalized trace element spider diagrams b of the volcanic

rocks from the Akesayi iron deposit normalization values after Sun et al.

1989
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Table 2 Electron microprobe analyses of magnetite and hematite from the Akesayi iron deposit
w B %
Na,O MgO  ALO; K,O SiO, P,0s CaO MnO  Cr,O;  FeOr TiO;, NiO
AK-1-2 0.01 0.02 0.26 0.02 0.22 - - 0.01 0.10 94.93 0.12 - 95.69
AK-1-3 0.31 0.02 0.28 0.06 0.22 - - 0.05 0.13 92.40 0.30 0.01 93.78
AK-2-1 0.04 - 0.10 - - 0.01 - - - 96.42 0.06 0.01 96. 64
AK-11-1 0.06 0.04 0.07 - 0.10 0.01 - - 0.06 93.80 0.04 - 94.18
AK-18-1 - - 0.24 - - - - 0.03 0.10 95.65 0.17 - 96.19
AK-21-2 0.09 0.01 0.08 - 0.08 - - - 0.06 94.74  0.20 - 95.32
AK-23-1 0.06 - 0.03 - 0.05 - - 0.01 0.05 96.70  0.03 - 96.93
AK-40-1 - 0.03 0.29 0.01 0.05 - - - - 95.37 0.16 - 95.91
AK-41-1 0.05 0.02 0.28 0.03 0.06 0.03 - 0.01 0.05 95.95 0.27 - 96.75
AK-42-1 0.01 0.03 0.28 - 0.06 - - 0.04 0.09 94.30 0.14 - 94.95
AK-42-2 0.01 - 0.14 - 0.07 - 0.11 0.06 0.04 95.27 - 0.06 95.76
AK-65-1 - - 0.08 0.01 0.01 - - - 0.01 94.69 0.20 - 95.00
AK-66-1 0.17 .01 0.12 0.37 0.21 0.02 0.03 - 0.20 91.89 0.14 - 93.16
AK-68-1 0.05 0.11 0.50 0.02 1.17 0.01 0.4 < 0.08 93.57 0.14 - 96.05
AK-82-1 0.18 0.03 0.17 0.04 0.40 0.02 0 0.02 0.04 94.16 0.05 - 95.11
AK-82-2 0.04 0.17 0.51 0.08 0.96 - > - 0.04 93.12  0.04 - 94.96
AK-83-1 0.01 0.02 0.03 - 0.02 - - 0.14 0.01 95.87 0.10 - 96.20
AK-95-1 0.31 0.27 0.35 0.27 0.99 0.05 0.01 0.10 0.06 88.12 0.20 - 90.73
AK-95-2 0.23 - 0.25 0.01 0.12 - - - - 89.59 1.70 - 91.90
AK-120-1 0.08 0.04 0.23 0.03 0.47 - - - - 94.19  0.11 - 95.16
AK-121-3 0.03 0.02 1.20 0.13 1.42 - - 0.09 0.10 87.47 0.05 - 90.51
AK-1-3 0.01 0.04 0.32 0.02 - - - - 0.11 91.71 - - 92.21
AK-21-2 0.04 0.03 007 - 0.06 0.02 - 0.02 0.07 91.68 0.05 - 92.04
AK-21-3 0.09 0.04 0.51 0.01 0.57 0.01 - 0.02 0.06 89.87 0.42 - 91.60
AK-21-3 0.17 0.05 0.07 0.03 0.04 0.02 - 0.09 0.02 90.24 0.18 - 90.91
AK-23-2 0.01 - 0.07 - 0.04 0.03 0.04 - 0.07  93.42 - - 93.68
AK-26-1 0.05 - 0.01 0.02 0.05 0.01 0.07 - 0.02 91.46 0.03 0.04 91.76
AK-66-3 - - 0.10 0.01 0.01 0.01 - - - 91.24 0.06 - 91.43
FeOr co=
4.3
7 S 5
4 S = 0.6%0 ~
0.4%o 9 5.1
S 2009
S

Hoefs 2009
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Fig. 8 Correlogram of oxide in magnetite from the Akesayi iron deposit
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Table 3 Electron microprobe analyses of pyrite and chalcopyrite from the Akesayi iron deposit
w B %
Co Ni
Se As S Pb Bi Fe Cu Zn Ni Sb Co
AK-1-1 0.01 0.01 53.50 0.14 - 46.57 0.02 0.04 0.14 0.01 0.14  100.58 1.00
AK-1-3 0.01 0.02 53.04 0.41 - 46.41 - 0.01 0.09 - 0.13  100.12 1.44
AK-2-1 0.01 - 45.79 0.02 - 47.56 0.01 0.01 - 0.01 0.11 93.52 -
AK-11-2 0.02 0.05 52.87 0.26 - 45.87 - - 0.11 - 0.63 99.81 5.73
AK-18-1 0.02 0.04 53.45 - - 46.34 - 0.02 0.30 - 0.10  100.27 0.33
AK-21-1 0.02 - 53.10 - 0.01 46.68 0.01 0.02 - - 0.41 100.25 -
AK-40-1 0.01 - 53.07 0.21 0.01 46.16 0.02 0.03 0.01 - 0.59  100.11 59.00
AK-40-2 - 0.05 53.25 0.40 - 45.49 - 0.02 0.02 0.01 0.88 100.12 44.00
AK-41-2 - 0.04 53.65 0.23 - 45.92 0.03 - 0.05 - 0.40  100.32 8.00
AK-65-1 - 0.02 53.41 0.36 - 46.55 - 0.02 - 0.01 0.20  100.57 -
AK-68-1 0.01 0.02 53.15 0.22 0.06 46.45 0.01 0.02 0.02 - 0.32  100.28  16.00
AK-71-1 - - 53.03 0.22 - 46.50 - - - i 0.10 99.85 -
AK-82-1 0.01 - 53.87 0.16 - 46.54 - - 0.01 S 0.14 100.73 14.00
AK-82-2 0.01 0.02 53.11 - - 46.39 - - 0.01 - 0.36 99.90 36.00
AK-82-5 - - 53.67 - - 46.10 - - 0.11 - 0.23  100.11 2.09
AK-83-3 0.02 0.02 53.13 0.28 0.12 46.76 0.05 - 0.02 - 0.12  100.52 6.00
AK-83-4 - - 52.89 0.21 0.01 46.74 - 0.01 - 0.01 0.10 99.97 -
AK-117-1 0.01 0.02 53.57 0.32 - 45.83 - - 0.27 0.01 0.15 100.18 0.56
AK-117-1 0.01 0.01 53.50 0.30 0.05 45.98 - 0.02 0.16 - 0.11 100. 14 0.69
AK-40-1 0.02 - 34.39 - - 31.98. 34.03 0.04 - - 0.04  100.50
AK-40-2 - - 34.90 0.11 - 32.14 33.94 0.07 - 0.01 0.06  101.23
AK-41-1 - - 34.55  0.05 0.02 32.01 33.95 0.06 - 0.01 0.07 100.72
AK-68-1 - - 34.48 0.06 - 30.16  34.57 0.01 - - 0.07 99.35
AK-120-1 - 0.02 34.54 0.23 & 29.38 34.33 0.05 - - 0.04 98.59
4
Table 4 Sulfur isotopic composition of sulfides from VT T
the Akesayi iron deposit
F*Sv.cor %o 3|
AK-54 0.4
AK-68 0.2
AK-69 0.4 <
AK-70 -0.5 § 2F N N
AK-71 -0.2
AK-73 0.2
AK-120 -0.6
iy N 3
1979
. < . ] I 1
w Ti w Cr w Ni 3 -1 0 1 2
8"Sv.cor/ %o
w TiO, =5.4% 9
1984 w TiO, 0.2% Fig. 9 Sulfur isotope histogram of the Akesayi

w A12 03

0.26% w MnO 0.03%

iron deposit
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