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Hunan Province: Implications for petrogenesis and mineralization

MI JiaRu', YUAN ShunDa?, YUAN YaBin! and XUAN YiSa
(1 School of Earth Sciences and Resources; China University of Geosciences, Beijing 100083, China; 2 MLR Key Laboratory
of Metallogeny and Mineral Assessment, Institute of Mineral Resources, CAGS, Beijing 100037, China)

Abstract

Located in the north of the famous Huangshaping-Baoshan ore belt, the Baoshan Cu-Mo-Pb-Zn-Ag deposit
asscciated genetically with granodiorite porphyry is the largest Cu deposit in southern Hunan Province. In order
to further discuss the emplacement physical-chemical conditions of the granodiorite porphyry and its metallogenic
potential, the authors investigated the petrographic and mineral chemistry of the biotites in Baoshan granodiorite
porphyry. Electron microprobe analysis (EPMA) shows that the biotites belong to Fe-biotites and Mg-bioties.
The Ti contents and the Mg/ (Mg + Fe?* ) ratios of the biotites from the Baoshan granodiorite porphyry are 0.18
~0.3 and 0.42 ~0.58, respectively, which are well consistent with those of magmatic biotites. The coeffi-
cients of oxidation from biotites are 0.16~0.26. The values of MF are 0.38~0.5 and the contents of MgO are
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8.17% ~ 11.72%. These characteristics suggest that the Baoshan granodiorite porphyry belongs to I-type

granite with a mantle-crust mixed source. The solidification pressures (P) of the biotites which are positively
related to the content of TAl are 97~174 MPa, corresponding to solidification depth (H) of 3.67~6.57 km.
The oxygen fugacity (log f{(3:), of the magma is — 14.5~ —12.8. These crystallization conditions indicate
that the Baoshan granodicrite porphyry was formed from relatively high oxidized magma, which was favorable

for copper mineralization.

Key words: geochemistry, biotite, granodiorite porphyry, mineral chemistry, petrogenetic significances,
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Fig. 1 Sketch geological map of southern Hunan Provinces showing distribution of nonferrous metal deposits
(modified after Peng et al. s 2006)
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Fig. 2 Sketch geological map of the Baoshan ore district{after Yin, 1998)
1—Mid-Upper Carboniferous Hutian Group; 2—Lower Carboniferous Zimengiao Formation; 3—Lower Carboniferous Ceshui Formation; 4—Low-
er Carboniferous Shidengzi Formation: 5—Lower Carboniferous Menggong” ao Formation: 6 Upper Devonian Xikuangshan Formation: 7—Skarn:
8 Granodiorite porphyrys 9—Grenite porphyrys 10— Fault and its serial mmmber: 11—Geological boundarys 12—Sampling location
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Fig. 3 Hand specimens and photomicrographs for the granodiorite porphyry from the Baoshan deposit
a. Granodiorite porphyry:; b. Granodiorite porphyry: c. Biotite in granodiorite porphyry: d. Altered biotite in granodiorite porphyry
Pl—Plagioclases Kfs—K-feldspar; Q@—Quartz: Bt—Biotites ( + > —Crossed nicols
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Table 1 Electron microprobe analyses of biotite from Baoshan granodiorite porphyry
44 BS3-1 BS32 BS33 BS34 BS35 BS36 BS37 BS38 BS39 BS310 BS311 BS3-12
w(B)/ %
S0, 36.73  36.45 36.19 35.52 36.15 36.52 36.63 36.70 38.04 38.98 38.73 37.16
Ti0, 1.94 1.78 2.25 2.47 2.47 2.34 2.58 2.60 1.70 1.64 1.78 1.87
Al O, 13.71 14.65 14.74 14.06 14.48 14.16 14.46 14.65 13.93 14.33 14.25 13.80
FeOT 23.71 25,32 22.82 23.01 22.73 22.95 23.03 22.93 20.90 20.19 20.29 20.42
MnO 0.17 0.32 0.12 0.25 0.24 0.17 0.16 0.20 0.35 0.19 0.23 0.20
MgO 8.40 8.84 8.48 8.17 8.22 8.32 8.37 8.36 10.76 11.22 11.72 10.75
Ca0 0.47 0.48 0.06 0.57 0.15 0.14 0.13 0.16 0.37 0.33 0.25 0.17
N0 0.40 0.34 0.32 0.47 0.41 0.34 0.38 0.41 0.63 .50 0.50 0.49
KO 8.79 6.93 8.43 8.15 B.48 8.48 8.39 B.46 8.82 8.88 8.71 8.81
F 0.31 0.37 0.36 0.38 0.43 0.55 0.54 0.46 1.32 1.45 1.32 1.25
Cl 0.21 0.19 0.21 0.28 0.22 0.19 0.21 0.22 0.16 0.20 0.21 0.24
B 94.84 95.67 93.98 93.33 93.98 94.16 94.88 95.15 96.98 97.91 97.99 95.16
BA 22 MR T Rl S B BT B 2 s R
Si 5.76 5.64 5.68 5.65 5.68 5.73 5.70 5.69 5.73 5.77 5.74 5.71
Al 2.24 2.36 2.32 2.35 2.32 2.27 2.30 2.31 2.27 2.23 2.26 2.29
Al 0.30 0.32 0.41 0.28 0.37 0.35 0.35 0.37 0.21 0.28 0.22 0.20
Ti 0.23 ¢.21 0.27 0.30 0.29 0.28 0.30 0.30 0.19 0.18 0.20 0.22
Fe* 0.42 0.57 0.53 0.50 0.54 0.57 0.59 0.58 0.56 0.66 0.62 0.57
Fet 2.69 2.71 2.46 2.56 2.45 2.44 2.40 2.40 2.08 1.84 1.89 2.05
Mn 0.02 0.04 0.02 0.03 0.03 0.02 0.02 0.03 0.04 0.02 0.03 0.03
Mg 1.96 2.04 1.98 1.94 1.93 1.94 1.94 1.93 2.42 2.48 2.59 2.46
Ca 0.08 0.08 0.01 0.10 0.03 0.02 0.02 0.03 ¢.06 0.05 0.04 0.03
Na 0.12 0.10 0.10 0.15 0.12 0.10 0.11 0.12 0.19 0.14 0.14 0.15
K 1.76 1.37 1.69 1.65 1.70 1.70 1.66 1.67 1.70 1.68 1.65 1.73
BA 15.58 1544 15.47 15.51 15.46 ~ 15.42 15.39 15.43 15.45 15.33 15.38 15.44
MF 0.39 0.38 0.40 0.39 0.39 0.39 0.39 0.39 0.47 0.50 0.50 0.48
Fe?t + Mn 1.36 1.38 1.24 1.30 1.24 1.23 1.21 1.21 1.06 0.93 0.96 1.04
AM+FSY +Ti 0.47 0.55 0.60 0.54 0.60 0.60 0.62 0.62 0.48 .56 0.52 0.50
Mg/{(Mg+ Fet*) 0.42 0.43 0.45 0.43 0.44 0.44 0.45 0.45 0.54 0.57 0.58 0.55
Mg* 0.42 0.43 0.44 0.43 0.44 0.44 0.44 0.44 0.53 .57 0.57 0.54
F&/(Mg+F2t) 0.58 0.57 0.55 0.57 0.56 0.56 0.55 0.55 0.46 0.43 0.42 0.46
F/(Fft +F2) 0.14 0.17 0.18 0.16 0.18 0.19 0.20 0.19 0.21 0.26 0.25 0.22
o MPa, B RERAE P=p* g HHITHRE, K o=
p—— 2700 kg/m’> g =9.8 m/s*, HZ T 3.67~6.57 km,
EEERE R 5.12 km.
4.2 EARMERG
I, B arSe1994 i e o H P 40 3ok 5 120 A4
AR AR 1 B BB R S R Y, 3B AR T [ A
LT EREHRENREZHAFRE T FFE(TI<
—_ — — AJd0 = — ,
- 0.20: I EHRENEZE Ti FBMTBHTEER
BT =L K, B Mg/(Mg+F& YBIHE S KT 0.55; i 5 3%
——————— BEHBZZAEPEN T FE0.20<Ti<
[ZH /56 Il = & 0.55), H Mg/ (Mg + Fe? P Y LLEAT 0.30~0.55,
Al S B 27 M e ome  EWERRKIEET AR TIAT 0.18~0.30. H

B 4 =Eor2EEEER Fosters 1960)
Fig. 4 Classification of micas Cafter Foster, 19607

Mg/(Mg+F&* )+ F 0.42~0.58, 5SEEBRHE R =
B R RAE—3, PR REAREENWHE.,
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Fig. 7 FeO/(FeOl + MgO?-MgO diagram of biotites
(after Zhou, 1986)
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Fig. 8 MgO-FeO' diagram of biotites
A. Biotites associated with Cu mineralization: B. Biotites associated
with Sn mineralization (data after Lv et al., 2003; Li et al. » 20070
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