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Abstract

This paper investigated the migration regularity of major elements in the process of mineralized alteration
for granodiorite porphyry and siltstone in the Matou porphyry Mo-Cu deposit of Anhui Province. The calcula-

tions of element mass migration show that the major elements experienced gains and losses in various degrees,
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and the migration regularity was obvious in the processes of Mo-Cu mineralized alteration. In granodiorite por-
phyry, from potash alteration zone, sericitization zone to propylitization zone, the major elements showed gains
of K,O, CaO, SiO,, H,O" ; and the obvious loss of Na,O, indicating that mineralization was closely associated
with de-albitization and K feldspathization. In siltstone, altered rocks were obviously depleted in Na,O, CaO,
MgO, Fe,05, H,O", and the migration quantity of major elements in pyrite-molybdenum mineralization silt-
stone was larger than that in propylitization. Metallogenic system quantitative calculation results show that the
quality change of the system of granodiorite porphyry and siltstone did not increase or decrease on the whole, and
the amount of gain is higher that of loss. It is held that it was purely gained in the whole metallogenic system
and the mineralization of Mo-Cu was included in a negative anomalous system. The results obtained by the au-
thors can provide evidence for quantitative evaluation of the prospecting potential of deep deposits, and may be-
come a effective way for quantified evaluation of potential deep mineralization.

Key words: geochemistry, porphyry Mo-Cu deposit, major element, quantitative calculation, migration

regularity, mineralized alteration, gain and loss, Matou
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Fig. 1 Geological map of Chizhou area, southern Auhui Province Cafter Dong, 2006; Song et al., 2010
1—Quaternary; 2—Cretaceous: 3—Devonian-Triassic: 4—Silurian; 5—Cambrian-Silurian; 6—Sinian-Silurian; 7—Proterozoic; 8 —Granite

of Yanshanian period: 9—Fault; 10—Deep fault: 11—Anticline axis: 12—Syncline axis
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Fig. 2 Geological map of the Matou Mo-Cu deposit after Zhang et al. 2009
1—Quaternary 2—Wutong Formation sandstone 3—Maoshan Formation sandstone 4—Fentou Formation siltstone 5—Gaojiabian Formation

sandstone 6—Grandiorite porphyry 7—Granite porphyry 8—Fault 9—Geological boundary 10—Dirill hole and profile line
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Table 1 Description of rock samples from the Matou Mo-Cu deposit
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Fig. 3 Geological section along No. 9 exploration line of the Matou Mo-Cu deposit
1—Quaternary; 2—Silurian siltstone; 3—Granodiorite porphyry: 4—Copper ore body and its serial number; 5—High-grade molybdenum ore
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Fig. 4 Photomicrographs illustrating minerals and textures of ore rocks in the Matou Mo-Cu deposit

a. Molybdenite distributed on both sides of quartz vein in siltstones b, ¢. Membrane and vein molybdenite in granodiorite porphyry: d. K-feldspar

vein in granodiorite porphyry: e. K-feldspathized and chloritized granodiorite porphyry: f. Altered granodiorite porphyry: g. Brecciated altered gra-

nodiorite porphyry» feldspar characterized by sericitization, pyritization and quartzitification: h. Sparse disseminated pyrite and chalcopyrite (reflec-

ted lights i. Vein molybdenite characterized by undulatory extinction and kink phenomenon (reflected light?



1268 2013
Hf Th Zr
Gresens Grant CA-CP
Grant 2005 TiO,
Grant 1986 Gresens Hf Th Zr
CA-C?P 5 ALO; TiO, Zr
Ch= MO M* CP+AC, 1
ch c? i 2 AlLOs
AC; ; MA MO TiO, Th TiO, Th Zr
AC;>0 Th Hi
AC;<0 Th Hf ALO;
TiO,
ACi CP 1 A1203
Cc9
AC; CO= MM M° M cP 1 2 33
2 Grant
AC,=0 1
Cr= MO MA P 3 3
4
o
p= CP Cch —1 4
12 3 4
AC.
AC, C?P @ —1=p<0
p=0 w>
32 4.1
7ZK902 VI
ZK904 IX
Al Ti Zr Nb Th' Y REE i
“ Gresens 1967
Riverin et al. 1980 Grant 1986 Sinha et al. 6
1986 Maclean et al. 1987 1994
2

Brauhart et al. 2001 2010 Ague 2011
Al Ti

Grant ch-c?

5 ALO; TiO,

Table 2 Correlation coefficients between immobile

elements in altered rocks from the Matou Mo-Cu deposit

ALO; TiO, HI Th Zr
ALO; 1.000
TiO, 0.735 1.000
Hf 0.506 -0.155 1.000
Th 0.778 0.820 —0.583 1.000
Zr 0.379 0.842 0.078 0.607 1.000
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Fig. 5 C?-CP diagram for altered rocks from the Matou Mo-Cu deposit
a. Quartz-sericitic granodiorite porphyry of ZK902 b. Inner contact zone between quartz-sericitic granodiorite porphyry and siltstone of ZK902
c¢. Potassic granodiorite porphyry of ZK902 d. Propylitic granodiorite porphyry of ZK902 e. Quartz-sericitic granodiorite porphyry of ZK902

of ZK902

g. Propylitic siltstone of ZK901
i. Propylitic siltstone of ZK902 j. Propylitic siltstone of ZK909

h. Pyrite-molybdenum mineralization siltstone
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Table 3 Major elements analyses of samples from the Matou Mo-Cu deposit
w B %
SiO;, ALO;  Fe,O3 FeO MgO CaO Na,O K,O TiO, MnO HO"
17 74.8 16.1 1.45 1.64 0.40 0.20 0.13 1.89 0.57 0.056 3.89
ZK901 26 72.8 15.2 1.57 3.10 1.06 0.26 0.16 3.95 0.49 0.058 2.81
12 82.3 13.9 1.20 1.00 0.30 0.14 0.08 1.50 0.46 0.033 3.48
38 72.2 15.4 1.57 2.94 1.12 0.20 0.15 3.86 0.48 0.059 2.83
7ZK902 9 69.5 15.5 1.00 3.32 1.69 3.10 0.85 3.97 0.44 0.059 2.92
14 73.1 15.3 0.81 3.51 1.34 1.64 0.13 4.28 0.42 0.057 2.64
23 63.8 14.0 1.06 2.76 1.66 4.01 2.72 3.11 0.40 0.059 1.52
7K904 29 72.0 14.4 1.50 2.04 1.47 3.36 0.38 4.45 0.35 0.048 2.45
26 68.2 13.6 1.03 2.63 1.56 3.82 0.87 4.57 0.36  0.044 2.18
ZK909 45 72.4 15.5 1.38 3.80 1.38 0.82 0.20 3.61 0.49 0.056 3.206
67.4 15.2 1.28 2.34 1.59 3.03 3.57 2.95 0.46 0.049 —
69.1 13.0 3.09 1.5 1.51 1.93 1.32 2.74 0.62 0.056 3.43
1997 ‘o
4
Table 4 Calculated result of elements migration in altered wall-rocks from the Matou Mo-Cu deposit
AC; %
SiO, Fe,O5 FeO MgO CaO Na,O K,O TiO, MnO H,0"
ZK901 1 -8.74 -1.92 -0.18 -1.19 -1.77 —-1.21 -1.22 -0.16 -0.011 -0.29
Il -6.69 —1.74 1.16 —-0.61 -1.70 -1.18 0.64 -0.20 -0.007 -1.03
It 7.98 -1.96 -0.56 -1.23 - 1.80 -1.25 -1.33 -0.19 —0.026 -0.17
v -8.03 -1.76 0.99 -0.56 —1.76 -1.19 0.52 -0.21 -0.007 -1.04
7ZK902 Vv 0.76 -0.30 0.92 0.07 0.01 -2.73 0.95 -0.03 0.008 —
VI 5.12 -0.47 1.14 —-0.26 —1.40 —3.44 1.30 —0.04 0.008 —
VI 2.29 -0.13 0.67 0.22 1.35 —0.60 0.44 -0.02 0.015 —
I 8.95 0.31 -0.18 —0.03 0.53 -3.17 1.77 -0.09 0.002 —
ZK904
IX 8.90 -0.13 0.60 0.16 1.24 -2.59 2.16 -0.06 0.0002 —
ZK909 X —8.42 -1.93 1.68 -0.36 -1.25 -1.15 0.29 -0.21 —0.009 -0.70
AC; CP %
SiO, Fe,05 FeO MgO Ca0O Na,O K,O TiO, MnO H,0"
— 1 -12.7 ©=62.3  -12.1 =785 -91.6  -91.8  —44.5 -26 -20.0  -8.6
I} 9.7 -36.4  71.1 -40.1  -88.3  -89.4  23.5 -32 -12.3  -29.9
Il 11.6 ~63.6  -37.6  -8L.5  -93.4  -945  -48.6 -30 -45.5 =50
I\l 11,67 -57.0  65.9 -37.2 -91.1  -90.3 19.0 -34 -12.0  -30.3
7K902 vV 1.13 -23.1 39.3 4.5 0.42 —76.6 32.0 -6.1 16.8 —
Vi 7.61 —-37.1 48.8 -16.4 —46.3 —96.4 44.0 -9.0 15.5 —
M 3.40 -10.0 28.5 14.2 44.4 -16.8 15.0 -5.1 30.1 —
Vil 13.3 24.3 =7.70 -1.85 17.6 —88.8 60.0 -19 3.10 —
ZK904
IX 13.2 -10.3 25.8 10.0 41.1 -72.6 73.3 -12 0.50 —
ZK909 X —-12.2 -62.5 112 -23.6 —64.6 —87.4 10.5 -34 -16.2 —20.4
AC; lg AC; CP .
Kf F6203 Kzo Na20
K,O FeO CaO MnO Na,O 73.3%  72.6%
Fez 03 Q— S C-H K2 O CaO
K,O CaO FeO SiO, NayO  FeO; Na,O FeO TiO, K0
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Fig. 6 Comparative histogram showing gain and loss of major elements in altered granodiorite porphyry from the Matou

Mo-Cu deposit
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Table 5 Quality change of the metallogenic system in the Matou Mo-Cu deposit

P - w(BHTE ALO)/ % w(FBHE TR Zr)/ %
BiAT HEAMT o o B o o B
| 13 16.1 —0.194 210 270 —0.222
ZK901
1 13 15.2 —0.143 210 200 0.05
It 13 13.9 —0.064 210 264 -2.05
Iy 13 15.4 —0.154 210 196 0.071
ZK902 ks 15.2 15.5 —0.019 162 168 —0.036
Vi 15.2 15.3 —0.008 162 171 —0.053
i 15.2 14.0 0.091 162 154 0.052
Vil 15.2 14.4 0.06 162 149 0.087
ZK904
15.2 13.6 0.119 162 147 0.102
ZK909 X 13 15.5 —0.162 210 213 —0.014
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