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Mineralogy of ore-hosting intrusions of the Shapinggou molybdenum deposit
in Jinzhai County of Anhui Province and its implications for petrogenesis
and mineralization

YANG Shan', JIANG Zhang-ping®?, YUAN Xiao-ling', WANG Feng!, ZHANG Qing' and YU Zhen!
(1. Anhui Geological Experiment Institute, Hefei 230001, China; 2. No. 321 Geological Party, Anhui Bureau of Geology and Mineral
Exploration, Tongling 244033, China; 3. Anhui Geological Prospecting and Mining Development Co. , Ltd., Hefei 230001, China)

Abstract: The Shapinggou molybdenum deposit in Jinzhai County of Anhui Province is situated in the Qinling-
Dabie orogenic belt, with mineralization substantially hosted in monzonitic granite porphyry, syenite porphyry
and granite porphyry. Microscopic observation shows that the rocks mainly consist of plagioclase, potassium
feldspar, biotite and quartz. With these minerals as the study objects, the authors used electron microprobe
technology to analyze their mineralogical characteristics, and the results show that, in the rocks, the plagioclase
is albite, K-feldspar is mainly perthite, and biotite is Mg-biotite rich in Mg, Al and K and depleted in Ca, with
MF changing from 0.65 to 0.72. Chemical composition of biotite suggests that the intrusion is I-type granite,
which is a sort of calc-alkali orogenic granite, materially sourced from both the crust and the mantle. Biotite
geothermometer and geobarometer imply that the intrusion was consolidated at 500 ~580°C , with the oxygen
fugacity ranging from 10~ to 10138 and the iron index being a good indicator for molybdenum mineralization.
Key words: Shapinggou molybdenum deposit; ore-hosting intrusions; petrogenetic and metallogenetic implica-

tions; mineralogy; electron microprobe analysis
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Fig. 1 Geological sketch map of the Dabie orogenic belt after Meng Xiangjin et a/. 2012
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Fig. 2 Microscopic photos of hand specimen from ore-bearing intrusion
aERBEE T HEKARSR RS, SEARARRAXNS, EXREGER 13TP840); b —KERE THAKA 2L ABHRR, BE
FX&, BEB2LagR, #KARMEH, REL, EXREGER 10gb65); c ERXRETHEARRHRELLEH, EXMAEGER
13TP842); c—HKFATHKARRTEERER, EXMEGRER 13TP843); e IEKFEA T KA BN 44K E =&, BSE AR

(B 13TP839); B TSR AN B a8, IERMIGEE S 13TP844)
a—granite porphyry: potassium feldspar phenocrysts with Carlsbad twins and plagioclase phenocrysts with polysynthetic twins (in sample 13TP840)
observed under crossed nicols; b—monzonitic granite: subhedral tabular plagioclase with polysynthetic twins; subhedral platy biotite; and anhedral
striped potassium feldspar (from sample 10bg65), observed under crossed nicols; c—syenite: potassium feldspar with girdle and stripe in texture
(from sample 13TP842), cbserved under crossed nicols; d—granite porphyry: potassium feldspar phenocrysts with biotite inclusions (from sample
13TP843) observed under crossed nicols; e —syenite porphyry: biotites dispersed between potassium feldspar grains (from sample 13TP839) of
BSE image; f—syenite: slightly decoloration biotite (from sample 13TP844) observed under crossed nicols
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1 wp %
Table 1 Electron microprobe analyses of plagioclase from intrusions in the Shapinggou molybdenum ore district
12gb65-3 12gb67-1-3 12gb67-1-2 13TP840-1 13TP840-3 12gb73-1 12gb73-2 D6-5
Na,O 11.38 10.96 10.77 11.26 11.16 12.29 11.97 11.03
K,O 0.16 0.23 0.17 0.11 0.19 0.05 0.11 0.13
TiO, 0.01 0.14 0.06 0.08 0.01 0.00 0.00 0.00
MgO 0.01 0.00 0.00 0.00 0.00 0.02 0.00 0.01
CaO 1.43 1.96 1.25 0.20 0.47 0.19 0.01 0.22
MnO 0.00 0.00 0.07 0.00 0.00 0.00 0.00 0.00
ALO; 20.54 21.09 20.49 19.53 19.76 19.57 18.96 20.08
SiO, 66.74 66.47 66.98 68.30 68.30 67.48 67.90 69.11
FeO 0.00 0.11 0.02 0.00 0.01 0.00 0.00 0.11
Total 100.25 100.95 99.80 99.56 99.24 99.60 98.95 100. 68
Si 2.93 2.90 2.94 3.00 2.99 2.97 3.00 2.99
Al 1.06 1.09 1.06 1.01 1.02 1.02 0.99 1.02
Ca 0.07 0.09 0.06 0.01 0.02 0.01 0.00 0.01
Na 0.97 0.93 0.92 0.96 0.95 1.05 1.03 0.93
K 0.01 0.01 0.01 0.01 0.01 0.00 0.01 0.01
An 6.44 8.88 5.97 0.97 2.25 0.84 0.05 1.08
Ab 92.70 89.88 93.06 98.40 96.67 98.89 99.35 98.16
Or 0.86 1.24 0.97 0.63 1.08 0.26 0.60 0.76
2 wp %
Table 2 Electron microprobe analyses of perthite from intrusions in the Shapinggou molybdenum ore district
12¢b65-1 12gb67-1-4  12gb67-1-1  12gb67-2-2  12gb67-2-4  13TP842-1 13TP842-1-Pl 13TP842-2 13TP842-2-PI
Na,O 0.93 1.38 0.98 0.29 0.22 0.43 11.12 2.13 11.50
K,O 16.38 15.84 15.75 16.43 17.22 16.44 0.40 14.17 0.19
TiO, 0.00 0.00 0.06 0.00 0.00 0.09 0.11 0.05 0.00
MgO 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
CaO 0.00 0.00 0.00 0.00 0.00 0.00 0.23 0.00 0.07
MnO 0.00 0.01 0.08 0.11 0.07 0.09 0.04 0.01 0.00
ALO; 17.75 18.04 18.24 18.05 18.01 18.50 19.54 18.05 19.57
SiO, 63.34 64.36 64.43 64.01 63.98 63.76 66.71 64.16 66.96
FeO 0.00 0.13 0.16 0.00 0.11 0.03 0.20 0.16 0.07
Total 98.40 99.75 99.69 98.89 99.61 99.34 98.35 98.72 98.36
Si 2.99 2.99 2.99 3.00 2.99 2.98 2.98 3.00 2.98
Al 0.99 0.99 1.00 1.00 0.99 1.02 1.03 0.99 1.03
Ca 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00
Na 0.09 0.12 0.09 0.03 0.02 0.04 0.96 0.19 0.99
K 0.99 0.94 0.93 0.98 1.03 0.98 0.02 0.84 0.01
An 0.00 0.00 0.00 0.00 0.00 0.00 1.10 0.00 0.33
Ab 7.94 11.69 8.64 2.61 1.90 3.82 96.61 18.60 98.60
Or 92.06 88.31 91.36 97.39 98.10 96.18 2.29 81.40 1.07
4.4

Al
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Fig. 3 Chemical composition classification diagrams for feldspar and biotite (after Smith, 1974 and Foster ez al.» 1960 for
Fig.3a and Fig.3b, respectively)
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Table 3 Electron microprobe analyses of biotite from intrusions in the Shapinggou molybdenum ore district
N RETHKAEAMN L BF TR (7] (1 R = B FEAR (A IR P = B
FEAmS 13TP843-3 13TP843-4 13TP839-4  13TP839-3 13TP839-4 13TP839-5 13TP84-3  13TP839-2

TiO, 1.73 1.98 2.41 2.33 2.57 2.54 1.61 2.01
Na,O 0.13 0.16 0.07 0.21 0.15 0.20 0.01 0.09
KO 10.47 10.50 10.22 10.09 10.21 10.05 10.45 10.32
MnO 0.48 0.52 0.61 0.59 0.63 0.57 0.43 0.48
MgO 14.78 14.79 15.02 15.59 15.31 15.36 17.08 16.17
SiO, 37.85 37.47 37.41 38.24 37.22 37.67 38.83 38.27
FeO 13.51 13.90 14.09 14.15 14.14 14.48 11.65 12.55
ALO;, 12.73 12.93 11.70 11.65 11.57 11.90 12.02 11.85
CaO 0.02 0.00 0.00 0.00 0.00 0.03 0.00 0.01
F 2.43 2.65 1.82 2.45 2.38 1.69 2.12 1.82
Cl 0.00 0.10 0.10 0.07 0.07 0.10 0.00 0.02
Total 94.13 95.00 93. 46 95.37 94.24 94.57 94.20 93.57
Si 2.87 2.82 2.87 2.87 2.84 2.86 2.91 2.90
ALY 1.13 1.15 1.06 1.03 1.04 1.06 1.06 1.06
AlM 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Ti 0.10 0.11 0.14 0.13 0.15 0.15 0.09 0.11
Fe* 0.31 0.32 0.26 0.31 0.29 0.24 0.28 0.26
Ft 0.55 0.56 0.64 0.58 0.62 0.68 0.45 0.54
Mn 0.03 0.03 0.04 0.04 0.04 0.04 0.03 0.03
Mg 1.67 1.66 1.72 1.74 1.74 1.74 1.91 1.83
Ca 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Na 0.02 0.02 0.01 0.03 0.02 0.03 0.00 0.01
K 1.01 1.01 1.00 0.97 0.99 0.97 1.00 1.00
Total 7.69 7.68 7.74 7.69 7.71 7.76 7.72 7.74
MF 0.65 0.65 0.65 0.65 0.65 0.65 0.72 0.69
AT+ FSY + T4 0.41 0.43 0.4 0.44 0.43 0.39 0.37 0.37
Fe?* + Mn 0.58 0.59 0.68 0.61 0.66 0.71 0.48 0.57
Ti/(Mg+Fe+ Ti+ Mn) 0.04 0.04 0.05 0.05 0.05 0.05 0.03 0.04

A/(Al+Mg+Fe+Ti+Mn+S)  0.17 0.17 0.16 0.15 0.15 0.16 0.16 0.16
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a—F?" +Fe*' and Mg?" relativity diagram b—Fe®" = Fe?' = Mg?" diagram of biotites after Wones and Eugster 1965
MgO - MgO diagram of biotite after Chen Guangyuan et al .

A—area of biotite in non-orogenic alkali granite P—area of biotite in peraluminous granite including S-type
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Table 4 Electron microprobe analyses of quartz from intrusions in the Shapinggou molybdenum ore district
Na,O K,O ALO; MgO CaO SiO, Total
10gb68-1-4 — — 0.01 — — 99.82 99.83
10gb72-2-8 — — 0.01 — — 99.97 99.98
Fet Mg 4a Fe?*
5 +Fet <1.3 Mg>1.0 I
2009
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