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Abstract: The Dunde iron deposit discovered in recent years is one of the large-scale iron deposits in the
Awulale ore belt in Xinjiang. The ore body is hosted in the metamorphosed volcaniclasticsedimentary sequence
of Dahalajunshan Formation of Lower Carboniferous and is obviously controlled by fracture and closely associat—
ed with skarn. Detailed study on main skarn minerals such as garnet diopside and magnetite by means of
electron microprobe analysis and microscopic observation show that the skarn from the Dunde iron deposit can be
divided into two types 1i. e. volcanic metamorphic skarn and hydrothermal metasomatic skarn. Volcanic meta—
morphic skarn is composed of garnet ( mainly grossularite) and augite( mainly diopside) and was formed in a

reductive environment. Hydrothermal metasomatic skarn is composed of garnet ( mainly andradite) and augite
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( mainly diopside) and was formed in a oxidizing environment. Volcanic metamorphic stage magnetite contains
high Al,O, TiO, and low MgO belonging to magmatic origin type. Hydrothermal metasomatic stage magnetite
contains high Al,O, MnO low MgO TiO, belonging to hydrothermal metasomatic type. The skarn has simi—
lar total REE content to that of the andesitic tuff in the stratum and both show similar patterns. The above char—
acteristics indicate that the skarn in the Dunde iron deposit might be resulted from thermal metamorphim and
hydrothermal metasomatism. The iron ores and skarn spatially coexist and have experienced similar development
and evolution.
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Fig. 1

1 () (b)( ® )
Tectonic sketch map of the Western Tianshan orogenic belt( a) and sketch geological map of the Dunde iron deposit
areas( b) ( modified from reference ()

2 3788
Fig. 2 Schematic map of tunnel 3788 in the Dunde iron deposit
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Fig. 3 Mineral features of volcanic metamorphic stage from the Dunde iron deposit in Xinjiang
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Fig. 4 Mineral features of hydrothermal metasomatic stage from the Dunde iron deposit in Xinjiang
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Fig. 5 Mineral paragenesis in the Dunde iron deposit
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Table 1 Results of electron microprobe analyses of representative garnets from the Dunde iron deposit( %)
Si0, TiO, AL, O, TFeO MnO MgO Ca0 Na, O K,0 Si Ti
DD0O08  38.02 0.17 13.40 12.28 1.75 0.48 31.23 0.11 - 97. 44 3.036 0.010
DDO18  38.42 0. 84 16. 89 8.79 2.12 0.19 30. 56 0.12 - 97.93 3.031 0.050
DD027  39.20 0.76 18.07 7.61 1.76 0.28 30.99 0.01 - 98. 68 3.054 0.045
DD059  34.77 0.02 2.71 25.26 0. 44 0.50 32.47 0.07 - 96. 18 2.932  0.001
DD072  35.86 0.41 4.64 23.26 0.29 0.29 32.29 0.10 - 97. 14 2.966 0.026
DD076  36.35 0.05 3.45 24.94 0.11 0.11 31.00 0.10 - 96. 19 3.051 0.003
Al Fe** Fe2* Mn Mg Ca And Pyr Spe Gro Alm
DD008  1.261 0. 668 0.167 0.118 0. 057 2.672 7.989  33.260 1.900 3.930 55.390 5.530
DDO18  1.570  0.290 0. 301 0.142 0.022 2.583 7.989 14.260 0.730 4. 650 70.490 9.870
DD027  1.659 0. 141 0. 365 0.116 0.033 2.587 8. 001 6.840 1.050 3.750 76.590 11.770
DD059  0.269 1. 801 - 0.031 0. 063 2.934 8.032 89.221 2.072 1. 036 7.672 -
DD072  0.452 1. 585 0.042 0.020 0.036 2. 862 7.989 80.314 1.208 0. 681 16.372 1.425
DD076  0.341 1.572 0. 200 0. 008 0.024 2.788 7.989  78.090 0.790 0. 260 14.230 6. 640
. TFeO Fe?* Fe’* o : And ; Pyr ; Spe ;
Gro o Alm ; And + Pyr + Spe + Gro + Alm = 1; ( )
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Table 2 Results of electron microprobe analyses of representative clinoproxenes from the Dunde iron deposit( %)
Si0, TiO,  ALO;  TFeO MnO MgO Ca0 Na, 0 K,0 Si Al**
DD008  51.61 0.23 2.30 5.51 0.92 14.80  23.33 0.14 - 98. 84 1.924 0.076
DDO17  54.04 - 0.09 5.08 0. 69 15.06 24.13 0.24 - 99.33 2. 005 -
DDO18  51.14 0. 08 2.45 7.11 0.77 13.68  23.46 0.10 - 98.79 1.920 0.080
DD025  53.49 0.01 1.17 5.62 0. 80 14.46  23.50 0.09 - 99. 14 1.989 0.011
DD060  53.17 - 0.79 3.55 2.16 15.26  24.01 0.07 - 99. 01 1.977 0.023
DD064  54.80 0.25 - 2.53 0.45 16.82  24.09 0.12 - 99. 06 2.011 -
DD076  53.90 - 1.82 3.42 0. 68 15.68  23.79 - - 99.29 1.979 0.021
AlS* Ti Fed* Fe?* Mn Mg Ca Jo Di Hd
DD008  0.025 0. 006 0. 047 0.129 0. 029 0. 823 0.932 4.001 2.83 80. 10 17.07
DDO17  0.004 - 0. 003 0.159 0.022  0.833 0.959 4.001 2.13 81.96 15.91
DDO18  0.029 0. 002 0.052 0.177 0.024 0.766 0.944  4.001 2.40 75.19 22.41
DD025  0.040 - - 0. 180 0. 025 0. 801 0.936 3.989 2.50 79. 62 17.87
DD060  0.012 - 0.015 0. 098 0. 068 0.846  0.957 4. 000 6.62 82.37 11.01
DDO064 - 0. 007 - 0. 080 0.014  0.920 0.947 3.987 1.38 90. 75 7.87
DD076  0.058 - - 0. 108 0.021 0. 858 0.936 3.982 2.14 86. 92 10. 94
. TFeO Fe?* Fe’* ‘- v Jo ; Di ; Hd  Jo+
Di+Hd=1; ( ) o
~ 2.01%) . MnO (0 ~ 0.52%) . MgO (0 ~
0.03%) . FeO (29.67% ~31.35% 30.31%)
Fe,04( 62.27% ~ 65.64% 63.98%) .
Al. Mn Mg Ti
33 FeO. Fe,0,
ALO;+ MnO
TiO, — Al,O, — MgO ( 8)
7 ( 32)

Fig. 7  Classification of clinopyroxenes from the Dunde iron
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Fig. 8 Ternary plot of magnetite from the Dunde iron deposit
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Table 3 Results of electron microprobe analyses of representative magnetites from the Dunde iron deposit( %)
Si0, TiO, Al, 0, TFeO MnO MgO Ca0 Na, O K,0
DDO001 -1 - 3.72 2.01 86. 65 0.50 0.03 - - - 92.91
DDO001 -2 0.19 0.71 0.98 88.43 0.52 - - - - 90. 83
DDO01 -3 0.98 0.95 0.28 88. 63 - - - - - 90. 84
DD001 -4 0.15 0. 63 0.32 89.01 0.32 - - - - 90. 43
DD029 -1 - 0.18 1. 46 87.00 1.39 0. 66 - - - 90. 68
DD029 -3 - 0.43 2.29 87.62 1.31 0.71 0.11 - - 92.47
DD049 -3 0.09 0.07 0. 44 89.78 0.73 0. 60 0.01 0.37 0.02 92.11
DDO049 -4 0.20 0.04 0.30 88.03 1.78 0. 87 - 0.16 - 91.38
Si Ti Al Fe** Fe** Mn Mg Ca Na K
DDO001 -1 0. 005 0.016 0.013 1.936 1.014 0. 009 - - - - 2.994
DD001 -2 - 0.017 0. 139 1. 807 0. 963 0. 050 - - - - 2.975
DDO001 -3 0. 005 0.015 0. 105 1. 838 0.931 0. 046 0.036 - - - 2.976
DD001 -4 0. 006 0.018 0.117 1. 816 0.934 0. 048 0.035 - - - 2.974
DD029 -1 - 0. 005 0. 060 1.923 0.922 0.041 0.034 - - - 2.984
DD029 -3 - 0.011 0.091 1.874 0.926 0.038 0.036 0. 004 - - 2.979
DD049 -3 0. 003 0. 002 0.018 1.998 0. 891 0.021 0.031 - 0. 025 0.001 2.989
DD049 -4 0.007 0. 001 0.012 1. 981 0. 877 0. 052 0. 045 - 0.011 - 2.986
. TFeO Fe**  Fe** - (
Si0,( 0 ~ (La/Sm) 1.78 ~2.94 (Gd/Yb), 1.13 ~
0.20%) . Ti0,(0.04% ~0.43%) . Al,0,(0.30% 1.15 LREE ; Eu(8Eu =
~ 2.29%) . MnO ( 0.73% ~ 1.78%) . MgO 0.61 ~0.83) Ce( 6Ce =0.86 ~0.97)
(0.60% ~0.87%) . FeO (27.70% ~29.70%
28.67%) Fe, O, ( 65.89% ~ 69.77% °
67.57%) . Al. Mn ( DD027)
Mg Ti TiO, ( DD006) ( 9)
o ( ZREE
Bo» o 181.08 x10°°  141.33 XIO_(’) N
TiO, - Al,0; — MgO ( 8) SLREE/ XHREE 5.24
- o 4.15 Ce(8Ce 0.90 0.94)
4 ( DD027) Eu
(8Eu = 0.90)
N ( DD006) Eu( 8Eu = 1. 45) o
Eu
Eu Eu Eu**
Element I HR - ICP
- MS( Finnigan MAT ) Tl Eu’*
4 R Ca2 +
3788 2 ( DD007 . Eu o Eu’*
DDO035) ( 9) Ca’"
v Eu o Eu 0
(SREE 157.63 x 10 ° ~161.89 x 10 %) Eu
. w( SLREE) / w( SHREE) Eu Eu’*
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Table 4 Contents and relevant parameters of REEs of rocks from the Dunde iron deposit

La Ce Pr Nd  Sm Eu Gd Th Dy Ho Er Tm
DD006 22.80 48.60 6.65 26.50 6.26 3.06 6.54 1.23  7.70 1.61 4.95  0.62
DD027 36.00 67.00 8.25 32.20 6.59 1.99 6.87 1.33  7.64 1. 60 530 0.75
DD007 33.00 55.30 6.35 25.90 7.05 1.98 6.56 1.29  7.47 1.73 4.8 0.71
DD035 23.10 53.80 7.60 33.60 8.16 1.64 8.16 1.67  8.68 2.06 5.87  0.95
DD029 3.80 529 0.51 1.67 0.33 0.09 0.56 0.11 0.76 0. 15 0.45  0.06
DD052 56.10 58.00 4.76 13.00 1.75 0.52 1.78 0.31  1.43 0.31 0.93  0.15

Yb Iu SREE SILREE SHREE SLREE/SHREE SEu (la/Yb)y (La/Sm)y (Gd/Yb)y  8Ce
DD006 412 0.69 141.33 113.87 27.46 4.15 1.45  3.73 2.29 1.28 0.9
DD027 4.86 0.69 181.08 152.03 29.05 5.23 0.90  4.99 3.44 1.14  0.90
DD007 4.70  0.75 157.63 129.58 28.05 4.62 0.88  4.73 2.94 113 0.86
DD035 572 0.88 161.89 127.90 33.99 3.76 0.61 2.72 1.78 115 097
DD029 0.45 0.10 14.34 11.69 2.65 4.42 0.65  5.67 7.20 0.99  0.80
DD052 0.85 0.07 139.94 134.13 5.82 23.07 0.88 44.50  20.16 1.69  0.65

: 107,

0.99 Eu(6Eu=0.65) Ce(6Ce=0.80)

( 9 .
o _6 5
( DD052) SREE( 139. 94 x 10 ) .
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Fig. 9  Chondrite-normalized REE distribution patterns of the

Dunde iron deposit ,
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