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Geochemistry of apatite from Late Mesozioc intrusive rocks in Tongling area,
Anhui Province: Constraints on rock-forming and ore-forming processes

WANG Yu, TANG Da-wei and XIE Jian-cheng
(School of Resources and Environmental Engineering, Hefei University of Technology, Hefei 230009, China)

Abstract: Large-sized Cu-Au deposits are closely related to Late Mesozoic intrusive rocks in the Tongling area of
Anhui Province. To discuss the potential of apatite as a petrogenetic-metallogenic indicator, the authors conducted
a detailed in situ geochemical study of apatite from four representative intrusions ( Jinkouling granodiorite, Tong-
guanshan and Dongguashan quartz monzodiorite, and Chaoshan pyroxene monzodiorite) in the Tongling area. The
analyzed apatites of the Tongling intrusive rocks have high Sr/Y ratios (3. 19 on average) and lower Y values, indi-
cating that they are adakitic rocks. The apatite samples have F values ranging from 2.63% to 4.02% , and are de-
fined as fluorapatites. The studied apatite samples have high REE content (825 x 10 ° ~5 853 x 10 °), moderate
dEu values (0.37 ~0.88), high log £, values ( -12.3 ~ —=9.86), relatively high Cl content ( mostly >0.2%)
and Cl/F ratios, showing that the Tongling intrusive rocks might have been formed from mixed source of mantle-de-
rived and crust-derived magmas in a high oxygen fugacity environment. The results indicate that the Cu-Au mineral-
ization in the Tongling area may be closely related to the slab-derived Cl-enriched fluids, an oxidizing environment

and a mantle-crust mixed source.
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Fig. 2 Photomicrographs illustrating minerals of the intrusive rocks in Tongling area( crossed nicols)
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Fig. 3 Photomicrographs of apatite from Tongling intrusive rocks
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Table 2 Major element data of apatite from the intrusive rocks in Tongling area
B Na, 0 K,0 Ti0,  Cr,0;  MnO F Si0, P,0, cl Ca0 FeO Total
JKLI-1 0.12 0.05 0.00 0.00 0.23 3.37 0.13 41.86 0.38 55.09 0.04 101.26
JKL1-2 0.13 0.00 0.02 0.00 0.29 3.88 0.00 42.71 0.32 55.56 0.04 102.95
JKL1-3 0.07 0.00 0.07 0.00 0.37 2.77 0.00 42.27 0.37 55.85 0.06 101.83
JKL14 0.05 0.02 0.00 0.00 0.26 3.45 0.00 41.76 0.31 55.48 0.09 101.42
JKL1-7 0.01 0.02 0.02 0.03 0.14 3.01 0.00 42.48 0.38 55.61 0.07 101.76
JKL1-8 0.06 0.03 0.00 0.00 0.17 3.22 0.02 42.22 0.31 55.78 0.04 101.84
JKL1-9 0.07 0.01 0.03 0.00 0.44 3.45 0.00 41.87 0.39 55.54 0.07 101.86
JKL1-10 0.07 0.02 0.00 0.00 0.34 2.79 0.13 41.83 0.32 55.40 0.11 101.00
CS1-1 0.18 0.00 0.02 0.00 0.00 3.53 0.31 41.16 0.15 55.19 0.00 100. 54
CS1-2 0.09 0.00 0.00 0.00 0.24 4.02 0.14 41.36 0.05 55.61 0.08 101.59
CS1-3 0.21 0.05 0.00 0.00 0.18 3.27 0.27 41.19 0.34 55.18 0.07 100.74
CS14 0.15 0.02 0.00 0.00 0.00 3.66 0.19 41.39 0.18 55.46 0.00 101.03
CS1-5 0.19 0.00 0.00 0.00 0.00 3.21 0.31 41.42 0.18 55.26 0.04 100. 62
CS1-6 0.46 0.19 0.07 0.00 0.13 3.13 0.37 40.17 0.29 54.66 0.08 99.54
CS1-7 0.16 0.00 0.02 0.06 0.16 3.25 0.21 41.08 0.18 54.75 0.14 100. 02
CS1-8 0.10 0.01 0.00 0.00 0.15 3.74 0.12 41.94 0.07 55.47 0.06 101. 65
CS19 0.14 0.01 0.00 0.00 0.29 3.53 0.11 41.87 0.18 54.95 0.07 101. 14
CS1-10 0.11 0.01 0.00 0.00 0.01 3.88 0.25 41.66 0.11 55.41 0.03 101.48
PTGS1-1 0.02 0.02 0.02 0.00 0.11 3.01 0.14 40.94 0.26 55.22 0.00 98.41
PTGS1-2 0.03 0.01 0.00 0.01 0.19 3.19 0.12 41.99 0.14 55.35 0.00 99. 64
PTGS1-3 0.00 0.01 0.01 0.04 0.00 2.93 0.25 41.94 0.28 55.55 0.02 99.73
PTGS14 0.07 0.00 0.00 0.00 0.05 3.49 0.15 40.77 0.27 54.96 0.00 98.23
PTGS1-5 0.00 0.01 0.00 0.00 0.00 3.33 0.35 41.30 0.27 55.30 0.00 99.10
PTGS1-6 0.00 0.01 0.00 0.03 0.00 3.34 0.23 41.66 0.16 55.31 0.00 99.30
PTGS1-7 0.00 0.02 0.00 0.00 0.09 3.32 0.19 41.18 0.21 55.66 0.03 99.25
PTGS1-8 0.04 0.00 0.00 0.02 0.00 3.46 0.17 41.51 0.17 56.13 0.03 100. 04
PTGS1-9 0.05 0.00 0.00 0.04 0.11 3.26 0.09 42.14 0.22 56.32 0.00 100. 80
PTGSI-10 0.06 0.00 0.04 0.00 0.04 3.46 0.23 41.70 0.28 55.56 0.01 99.86
DGS1-3 0.09 0.01 0.00 0.01 0.05 2.68 0.10 40.97 0.37 54.83 0.05 97.93
DGS14 0.06 0.02 0.00 0.00 0.11 3.27 0.09 40.83 0.27 54.72 0.08 98.01
DGS1-5 0.12 0.01 0.00 0.00 0.12 2.86 0.08 40. 36 0.36 54.19 0.25 97.07
DGS1-6 0.04 0.01 0.00 0.02 0.00 3.34 0.03 40.74 0.24 54.81 0.02 97.79
DGS1-7 0.08 0.01 0.01 0.00 0.39 2.66 0.00 41.00 0.36 54.43 0.00 97.73
DGS1-8 0.07 0.00 0.00 0.00 0.06 2.63 0.05 41.26 0.34 55.16 0.06 98.44
DGS1-9 0.03 0.00 0.00 0.00 0.36 2.68 0.00 40.71 0.36 54.53 0.08 97.54
DGS1-10 0.03 0.00 0. 00 0.00 0.00 3.04 0.01 41.42 0.31 55.06 0.07 98. 60
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Fig. 5 Chondrite-normalized REE patterns (a) and trace elements spider diagram (b) of apatite from the Tongling

intrusive rocks (after Sun and McDonough, 1989)
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Fig. 7 Variation diagrams for apatite trace elements from the Tongling intrusive rocks
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