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Skarn mineral characteristics of Mengku iron deposit in Xinjiang and their
geological significance
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Abstract

The Mengku iron deposit is a large skarn deposit hosted by Lower Devonian skarnized plagio-amphibole
metadolerite (originally volcanic rock). Its skarn mineral assemblage consists of pyroxene, garnet and amphi-
bole, and its retrograde minerals include chlorite, epidote, apatite, scapolite etc. Electron microprobe analyses
show that the clinopyroxene comprises mainly diopside, with minor augite in skarn. The end member of garnet
is dominated by andradite, with minor grossular and spessartine. The amphibole in the Mengku iron deposit is
actinolite belonging to ferro-edenite. Although skarn in the Mengku iron deposit might have resulted from hy-
drothermal interaction with the meta-volcanic rock, the characteristics of skarn minerals such as the evolution
process and the geochemical component are similar to things of nomal skarn.
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Fig. 1 Geological sketch map of the Mengku iron deposit modified from No. 4 Geological Party BGMRED of Xinjiang 2003
I—Lower Devonian Upper Kangbutiebao Formation tuffaceous sandstone leucogranulitite ~2—Lower Devonian Lower Kanbutiebao
Formation amphibole metadolerite gneiss ~3—Upper Silurian Songkemu Formation schist gneiss ~4—Late Hercynian granite

5—Early Hercynian granite 6—Quaternary 7—Ore body 8—Fault

FEinaudi et al. 1981 1982
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s > > Fig. 2 Typical minerals of the Mengku iron deposit
A—Zonal texture garnet under transmitted light ~B—Hypidiomor-
phic amphibolite under transmitted light ~C—Magnetite coexisting
with clinopyroxene under transmitted light
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1

Table 1 Electron microprobe analyses w B %

w B
ion proportions and end members of the representative clinopyroxenes
from the Mengku iron deposit

%

SiO, TiO, AL O, Cr,0;3 TFeO MnO MgO CaO Na,O NiO K,O V,04
3 53.65 0.04 2.20 - 13.18 0.32 15.52 10. 46 1.10 0.03 0.13 - 96.61
4 53.26 0.03 0.43 - 9.82 0.34 12.30 22.30 0.97 - - - 99.42
5 53.00 0.03 0.94 - 10.79 0.27 11.56 21.83 1.14 0.03 - - 99.59
6 53.35 - 0.58 - 9.64 0.20 12.61 23.39 0.68 - - 100. 45
7 52.81 - 0.60 - 9.02 0.17 12.56 23.37 0.65 0.03 - - 99.21
10 51.19 - 0.80 - 11.16 0.23 11.01 20.61 1.60 0.07 - - 96.65
11 52.66 - 0.86 - 11.52 0.19 11.16 20.96 1.39 0.02 - - 98.76
12 52.48 - 0.16 - 11.65 0.54 10.53 23.43 0.41 - - 99.20
13 51.10 - 0.23 - 12.67 0.30 9.57 21.91 1.01 0.01 0.01 - 96.82
26 53.47 - 0.67 0.01 10.91 0.51 11.75 20.08 2.10 0.01 - 99.50
30 52.83 - 0.67 - 11.34 0.37 11.39 22.08 1.20 - 0.02 99.89
32 52.31 - 0.68 - 11.60 0.43 11.44 21.90 1.20 - - 99.55
33 50.12 0.03 5.11 - 15.45 0.46 13.82 11.27 1.59 - 0.15 - 97.99
6
TSi TAl MI1Al MIFSt MIFZ" MIMg MINi M2Fe?t M2Mn  M2Ca  M2Na Di Hd Jo
3 2.059 0.000 0.099 0.000 0.011 0.888 0.001 0.412 0.010 0.430 0.082 3.993 67.2% 32.0% 0.8%
4 2.002 0.000 0.019 0.046 0.245 0.689 0.000 0.018 0.010 0.900 0.070 4.000 68.4% 30.6% 1.0%
5 1.996 0.004 0.037 0.049 0.263 0.649 0.001 0.027 0.009 0.881 0.083 4.000 65.1% 34.1% 0.9%
6 1.986 0.014 0.012 0.051 0.237 0.700 0.000 0.012 0.006 0.933 0.049 4.000 69.5% 29.8% 0.6%
7 1.988 0.012 0.015 0.044 0.235 0.705 0.001 0.005 0.005 0.943 0.047 4.000 70.9% 28.6% 0.5%
10 1.982 0.018 0.019 0.119 0.225 0.636  0.002 0.018 0.007 0.855 0.120 4.000 63.3% 36.0% 0.7%
11 2.001  0.000 0.039 0.062 0.266 0.632 0.000 0.038 0.006 0.853 0.102 4.000 62.9% 36.5% 0.6%
12 2.009 0.000 0.007 0.004 0.369 0.601 0.000 0.000 0.017 0.961 0.030 4.000 60.6% 37.6% 1.8%
13 2.005 0.000 0.011 0.057 0.359 0.560 0.000 0.000 0.010 0.921 0.077 4.000 56.8% 42.2% 1.0%
26 2.000 0.000 0.030 0.122 0.193 0.655 0.000 0.026 0.016 0.805 0.152 4.000 64.7% 33.7% 1.6%
30 1.987 0.013 0.016 0.084 0.261 0.639 0.000 0.011 0.012 0.889 0.087 4.000 63.4% 35.4% 1.2%
32 1.974 0.026 0.004 0.110 0.243 0.644 0.000 0.013 0.014 0.885 0.088 4.000 62.9% 35.8% 1.4%
33 1.902 0.098 0.130 0.090 0.000 0.779 0.000 0.400 0.015 0.458 0.117 3.993 60.7% 38.1% 1.2%
TFeO ‘o= T St AP Ml Ml
345 33 MITi  0.001 0 M2 M2 3 33 M2K  0.007
0 0.0n% Di Hd Jo
CaMnSi,04 CaMnSi,04
v v SBFo . Vi +ty v .Elﬁ‘ v vty oy
CaMgSi,04 CaFeSi,04 CaMgSi,04 CaFeSi,04
3 Zhao et al. 2004
O— +—
Fig. 3 Classification of clinopyroxenes from the Mengku iron deposit base map after Zhao et al. 2004

(O——Chemical composition of pyroxene in the Mengku iron deposit +—Chemical composition of pyroxene from the Yueshan skarn iron deposit
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JXA-8800 2
20 kV 20 nA 5 pm
13
1
56.8% ~70.95% 3
28.6% ~42.2% 3 Leake 1997
- Sa 5Sb
w AbLOs 0.99% ~2.35% w FeO + Fe,O5
10.57% ~14.43% w MgO  10.44% ~17.84%
2 4 w CaO  10.78% ~20.73% w NaO 0.71%
66.71% ~ ~1.81%
96.97% 84.18%
20% 2 5
2A Wang et
2 wB %

Table 2 Electron microprobe analyses w B %  ion proportions and end members of the representative
garnet form the Mengku iron deposit

SiO, TiO, ALOs Cr,05 TFeO MnO MgO CaO Na,O NiO K,O V,05

8 36.07 0.10 0.55 - 27.59 0.27 0.04 32.99 - - - - 97.60
9 35.64 0.01 3.52 - 24.12 0.28 0.05 32.99 - - - 7 96.60
15 35.83 0.15 4.36 - 24.54 0.62 0.05 31.17 - - - - 96.72
17 35.96 - 7.30 - 19.51 0.36 0.01 33.55 - 3 0.01 - 96.70
18 35.94 0.01 6.30 - 21.28 0.29 0.01 32.89 0.01 0.01 - - 96.74
21 35.32 - 1.86 - 26.01 0.25 - 32.07 - - - 0.03 95.53
22 35.54 - 1.30 - 26.61 0.21 0.01 31.94 0.01 0.01 - - 95.62
23 35.80 - 3.46 ~ 24.61 0.17 0.05 32.19 0.01 0.01 - - 96.29
34 36.09 0.07 1.42 - 28.42 0.40 - 31.50 - 0.05 - 0.02 97.97
35 35.96 0.01 2.71 0.01 25.88 0.80 0.05 32.02 - 0.03 - - 97.47
M7 37.43 0.16 4.99 0.01 26.47 0.58 0.71 31.85 100.19
M8 35.18 0.08 3.64 - 28.51 0.46 0.36 30.67 98.88
M9 35.16 0.04 1.49 0.01 28.66 0.24 0.12 32.86 98.57
Si Ti Al Fe' Fe?' Mn Mg Ca Na Cr And Gross  Spess  Pyrope
8 3.023 0.006 0.000 1.931 0.000 0.019 0.005 2.962 0.000 0.000 96.97 2.23 0.63 0.18
9 2.983 0.001 0.017 1.686 0.000 0.020 0.006 2.958 0.000 0.000 83.63 15.50 0.67 0.20
15 2.999 0.010 0.001 1.716 0.000 0.044 0.006 2.796 0.000 0.000 79.65 18.60 1.54  0.22
17 2.962 0.000 0.038 1.342 0.000 0.025 0.002 2.960 0.000 0.000 66.71 32.37 0.84 0.06
18 2.975 0.001 0.025 1.471 0.000 0.021 0.002 2.916 0.001 0.000 71.38 27.83 0.70 0.06
21 3.012 0.000 0.000 1.852 0.000 0.018 0.000 2.931 0.000 0.000 90.84 8.54 0.62 0.00
22 3.034 0.000 0.000 1.897 0.000 0.015 0.001 2.921 0.002 0.000 93.57 5.81 0.52  0.04
23 3.010 0.000 0.000 1.728 0.000 0.012 0.006 2.900 0.001 0.000 83.46 15.88 0.42 0.20
34 3.019 0.004 0.000 1.985 0.000 0.028 0.000 2.823 0.000 0.000 93.23 5.76  0.99 0.02
35 3.002 0.000 0.000 1.804 0.000 0.057 0.007 2.864 0.000 0.000 87.09 10.73 1.94 0.23
M7 3.018 0.010 0.000 1.622 0.000 0.040 0.085 2.751 0.000 0.000 77.03 18.62 1.38 2.97
M8 2.963 0.005 0.037 1.824 0.000 0.033 0.045 2.769 0.000 0.000 84.72 12.53 1.15 1.59
M9 2.986 0.003 0.014 1.839 0.000 0.015 0.015 2.990 0.000 0.000 93.00 5.91 0.57  0.50

TFe And Gross Spess Pyrope R 0.0n%
M7~M9 1987
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Fig. 4 End members of garnet from the Mengku iron deposit
(O—=Chemical composition of garnet from the Mengku iron deposit +-—Chemical composition of garnet from the Yueshan skarn iron deposit

X —Chemical composition of garnet from the Changlongshan skarn iron deposit

3 wB %
Table 3 Electron microprobe analyses w B %  ion proportions and end members of the representative

hornblende from the Mengku iron deposit

SiO, TiO, ALOs Cr0O; TFeO MnO MgO CaO Na,O NiO K,O V,0;

1 53.04 0.13 2.35 0.01 13.64 0.35 14.72  11.56 0.71 0.01 0.17 0.02 96.70

2 53.27 0.18 2.32 - 14.43 0.33 14.67 10.78 1.04 0.03 0.18 y 97.21

19 50.48 0.05 1.79 - 11.78 0.23 10.45  20.73 1.81 0.04 - v 7.35

20 51.06 0.04 1.70 - 11.68 0.22 10.44  20.52 1.67 0.01 he 0.05 97.37

25 55.12 - 1.05 0.04 10.57 0.49 17.21 11.28 0.73 0.02 0.12 - 96.62

27 55.21 - 0.99 - 10.69 0.49 17.84  11.07 0.78 - 0.12 - 97.20
23

TSi TAl TTi CAl CCr CTi CMg CFe" CMn CCa BFe" BMn BCa BNa ACa

1 7.757 0.243 0.000 0.162 0.002 0.014 3.208 1.614 0.000 0.000 0.054 0.043 1.812 0.091 0.000

2 7.765 0.235 0.000 0.163 0.000 0.019 3.187 1.630 0.000 0.000 0.128 0.040 1.684 0.148 0.000

19 7.551 0.315 0.005 0.000 0.000 0.000 2.329 1.473 0.030 1.168 0.000 0.000 2.000 0.000 0.153

20 7.611 0.298 0.004 0.000 0.000 0.000 2.319 1.456 0.028 1.196 0.000 0.000 2.000 0.000 0.081

25 7.928 0.072 0.000 0.106 0.004 0.000 0.369 1.200 0.000 0.000 0.071 0.059 1.738 0.132 0.000

27 7.896 0.104 0.000 0.063 0.000 0.000 3.804 1.133 0.000 0.000 0.146 0.059 1.696 0.099 0.000

TFe ‘o= 0.0n% T Si Al CP" RS T C T Al CP" FeT T

Mg Fe?* Mn B C Fe’* Mn Mg Ca Na A B Na K
al. 2003 1987 2004
2003 Einaudi 1981 Meinert 1989 1992

80 %
10%
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