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The composition characteristics and origin of garnets in the Dongguashan
skarn copper deposit, Anhui Province

ZHENG Zhen, DU Yang-song, CAO Yi, GAO Zhi-wei, YANG Shuang and DONG Qian
(State Key Laboratory of Geological Processes and Mineral Resources, China University of Geosciences,

Beijing 100083, China)

Abstract: Located in northern Shizishan orefield of Tongling area, Anhui Province, the Dongguashan skarn cop-
per deposit is a typical stratabound skarn copper deposit in China. Garnet is the main mineral in the skarn sys-
tem, whose content is up to 95% . According to the garnet geochemical features of the study area, this paper
intends to provide evidence of its origin. Based on field survey and microscope observation, the authors have
found that garnet in the Dongguashan copper deposit can be divided into two stages: stage | garnet has well-de-
veloped girdle, and its color is dark brown; stage Il garnet cuts the first, is anhedral-subhedral in shape, and has
heterogeneity, with its color being light pale yellow-wax white. The major elements and REE compositions of
the two phases of garnets were analyzed by plasma spectrometry (LA-ICP-MS), and the results show remark-
able differences between them: the andradite component of stage | garnet is higher, which is up to 94.14%, its
REE distribution is characterized by rightly-oblique curves of enriched light rare earth elements (LREE) with
positive Eu anomaly, while stage [I garnet is Al-rich, its grossular component is up to 44.06% and its REE
patterns display a tendency of slight heavy rare earth elements (HREE) enrichment and strong negative Eu
anomaly. These features indicate that the first stage garnet is of magmatic genesis and was formed in oxidizing

conditions, whereas the second stage garnet is of hydrothermal metasomatic genesis and was formed in a
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Fig. 1 Geological map of the Shizishan orefield in Tongling
Anhui Province after Wang Qingfei ez a/. 2008
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1 wp %
Table 1 Major elements content of garnets in skarn from the Dongguashan copper deposit
1 It
1 2 3 4 5 6 1 2 3 4
SiO, 35.344 36.068 36.244 35.957 36.584 35.999 37.098 36.265 35.931 35.938
TiO, 0.002 0.787 0.851 0.002 0.053 0.010 1.213 0.036 0.027 0.071
ALO; 0.189 2.774 2.881 0.141 5.843 4.002 8.616 8.165 8.865 7.757
FeO 28.375 25.823 25.270 28.410 21.967 24.561 16.830 18.736 18.176 20.272
MnO 0.295 0.902 0.814 0.247 0.385 0.244 0.489 0.410 0.433 0.445
MgO 0.014 0.072 0.080 0.272 0.034 0.052 0.039 0.018 0.014 0.019
CaO 35.602 33.409 33.680 34.761 35.099 35.099 35.572 36.312 36.504 35.437
Si 2.924 2.941 2.949 2.962 2.944 2.923 2.949 2.905 2.877 2.888
Ti 0.000 0.048 0.052 0.000 0.003 0.001 0.073 0.002 0.002 0.004
Al 0.018 0.267 0.276 0.014 0.554 0.383 0.807 0.771 0.837 0.735
Fe** 1.963 1.740 1.720 1.957 1.478 1.668 1.119 1.255 1.217 1.338
Fe?! 0.000 0.021 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.025
Mn 0.021 0.062 0.056 0.017 0.026 0.017 0.033 0.028 0.029 0.030
Mg 0.002 0.009 0.010 0.033 0.004 0.006 0.005 0.002 0.002 0.002
Ca 3.156 2.919 2.937 3.068 3.026 3.054 3.030 3.117 3.132 3.051
And 92.66 86.72 85.92 94.14 72.55 81.32 54.72 59.84 57.72 64.55
Gro 6.64 10.24 11.89 4.24 26.46 17.94 44.06 39.21 41.29 33.61
other 0.70 3.04 2.20 1.62 0.99 0.74 1.22 0.96 0.98 1.83
12
2 wp 107°
Table 2 REE content of garnets in skarn from the Dongguashan copper deposit
1 It
1 2 3 4 5 6 1 2 3 4
La 21.749 36.339 16.321 47.707 6.296 11.158 0.664 0.953 0.558 0.832
Ce 22.270 55.817 54.077 48.362 24.087 24.783 4.025 5.542 4.336 6.198
Pr 18.220 71.144 86.255 36.917 41.860 28.110 9.396 17.769 12.892 18.518
Nd 11.712 82.205 108.561 23.955 49.487 31.959 20.209 34.542 33.208 34.637
Sm 5.064 57.044 104.165 7.724 26.865 21.615 34.295 62.946 62.230 45.821
Eu 94.295 60.043 98.877 30.718 40.115 34.380 16.404 22.511 26.122 32.063
Gd 2.879 29.305 72.165 9.105 11.861 6.195 33.487 52.732 52.668 36.906
Tb 2.207 24.868 59.961 6.687 8.672 6.802 32.301 34.180 37.579 26.681
Dy 2.140 20.878 52.560 8.042 6.795 7.847 29.161 27.319 28.128 22.049
Ho 2.560 20.030 40.822 8.214 5.409 5.353 21.922 16.519 17.020 14.371
Er 2.028 21.570 45.832 9.407 5.717 5.566 21.077 13.700 14.334 13.411
Tm 2.355 20.403 47.373 8.451 6.004 3.700 17.613 12.792 11.849 9.189
Yb 3.082 25.062 44.502 8.607 4.178 5.522 17.267 9.731 8.659 7.853
Lu 2.738 20.521 32.646 6.327 3.389 2.761 13.140 9.740 6.582 4.748
Y 4.372 21.789 47.870 14.721 7.146 7.381 21.048 16.910 17.225 14.457
> REE 197.672 567.017 911.987 274.941 247.881 203.134 292.011 337.886 333.389 287.733
YL XH 7.114 1.774 1.055 2.456 3.189 2.973 0.411 0.745 0.718 0.923
Eu Eu 23.743 1.391 1.121 3.651 2.072 2.472 0.484 0.389 0.455 0.775
Ce Ce” 1.114 1.039 1.054 1.143 1.000 1.262 0.800 0.592 0.645 0.641
La Sm y 4.295 0.637 0.157 6.177 0.234 0.516 0.019 0.015 0.009 0.018
Gd Yb 0.934 1.169 1.622 1.058 2.839 1.122 1.939 5.419 6.083 4.700
La Yb y 7.057 1.450 0.367 5.543 1.507 2.021 0.038 0.098 0.064 0.106
Anders  Grevess 1989 Eu Eu” =2 Euy Smy+Gdy  Ce Ce” =2 Cey  Lay+ Pry
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