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Fig. 1 Diagrammatic map showing metamorphic geology of Xiaogingshan — Dashaba area
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Table 1 Substages of metamorphism of Xiaogingshan Formation and meneral sequence
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Fig.2 Characteristics of metamorphic minerals in phyllite of Xiaogingshan Formation in relation to schistosity
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Table 2 Chemical composition. end-member components and formation temperature of meta-garnets

from Xiaoging shan Formation

FEA S9 -2C §9-2R | S7-1R | D3-1C | D3—-1R | D2-1C -1c
Si0, 39.10 38.67 39.40 38.82 38.40 38.40 39.60
TiO, 0.17 0.07 0.11 0.22 0.10 0.08 0.20
AbLO;, 20.76 20.67 19.90 19.70 19.80 20. 16 20.79
{(Fe) 22.51 30.30 28.15 19.72 27.30 23.12 22.91
MnO 10.65 3.43 5.37 13.50 7.07 11.80 6.97
MgO 0.44 0.74 0.56 0.40 0.69 0.53 0.74
Ca0 5.81 5.64 5.90 6.84 6.35 5.83 8.43
Na,O 0.19 0.36 0.20 0.37 0.00 0.00 0.18
ik 99.63 99.88 99.59 99.57 99.51 99.92 99.64
PR 18.70 8.17 2.98 3.81 6.89 16.52 18.30
BREka 2.10 3.28 2.35 1.75 2.93 2.41 3.52
AeEY R e 29.22 8.65 12.89 33.55 17.08 30.51 18.82
PR 1.46 9.83 17.95 17.62 12.55 2.53 10.49
B 48.5 70.06 66. 80 43.28 60.55 48,03 48.86
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Table 3 Chemical composition and formation temperatiure of meta-muscovite Xiaogingshan Formation

TE WA B M, M,
FES S9 -2 S7-1 D3-2 | D3-1B | D3-4 D3-5 | D312 | -84 | Il -91
Si0, 50.24 50.07 49.90 | 44.22 48. 66 49.35 43.80 46.65 49.20
TiO, 0.21 0.28 0.28 0.24 0.29 0.27 0.10 0.27 0.33
ALO; 30.96 | 31.38 30.74 30.43 31.69 31.18 29.76 34.08 | 30.44
{Fe() 2.73 2.25 2.36 8.97 2.16 2.60 11.11 2.30 2.81
MnO 0.04 0.00 0.00 0.10 0.02 0.00 0.12 0.03 0.01
MgO 1.30 1.38 1.43 3.25 1.42 1.56 3.35 1.33 1.72
CaO 0.00 0.01 0.02 0.02 0.00 0.03 0.00 0.00 0.00
Na,O 0.75 0.84 1.12 0.48 0.61 0.61 0.35 0.60 0.09
K,O 8.47 9.43 9.73 7.85 10.25 9.90 0.37 9.6 10,58
ik 94.70 | 95.64 95.48 | 95.46 95.10 95.50 94.96 94.95 95.58
DU AEOR RS TR
Si 3.331 3.302 3.305 3.127 [ 3.254 3.28 3.027 3.116 3.282
Ti 0.011 0.014 0.014 0.012 0.015 0.012 0.005 0.014 0.017
Al 2.420 | 2.440 2.404 2.461 2.499 2.443 2.425 2.684 2.394
Fe 0.151 0.124 0.131 0.515 0.121 0.141 0.642 0.129 | 0.157
Mn | 0,002 0.000 0.000 | 0.006 0.001 0. 000 0.007 0.002 0.000
Mg [ 0,128 0.135 0.141 0.332 0.142 0.152 0.345 0.132 0.172
Ca 0.000 | 0.001 0.002 0.002 0.000 0.001 0.000 0.000 | 0.000
Na 0.096 | 0.108 0.144 0.063 0.078 0. 080 0.047 0.078 | 0.063
K 0.716 | 0.793 0.824 0.687 0.875 0.840 0.562 0.826 | 0.900
NSEK 0.1182 | 0.1199 | 0.1488 | 0.0840 | 0.0818 | 0.0869 | 0.0772 | 0.0864 | 0.0654
TC)H 503 506 556 — 419 432 407 431 373
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Table 4 Compositions and ion contents of meta-chlorite from Xiaogingshan Formation

v B M, M, M;
ke -1 -2 S9-2 I-ss8 -84 S7-1
Si0, 27.47 27.34 26.44 26.68 26.56 27.75
TiO, 0.08 0.02 0.00 0.00 0.08 0.07
AlLO; 21.44 21.16 22.05 21.23 21.76 19.79
(FeO) 27.74 27.51 28.15 28.47 28.86 32.77
MnO 0.28 0.25 0.09 0.22 0.18 0.22
MgO 11.86 11.45 11.06 11.05 10.44 9.06
Ca0 0.00 0.03 0.05 0.05 0.00 0.05
Na,O 0.00 0.06 0.00 0.00 0.29 0.00
K,O 0.00 0.00 0.00 0.00 0.00 0.00
&t 88.87 87.82 87.83 87.70 88.17 89.7
LL 14 AU BERE I 7 3

Ti 0.01 0.00 0.00 0.00 0.01 0.01
Si 2.87 2.89 2.80 2.84 2.82 2.95
Al 1.13 1.14 1.20 1.16 1.18 1.05
AlY 1.51 1.53 1.56 1.51 1.54 1.43
Fe 2.42 2.43 2.50 2.54 2.56 2.91
Mn 0.02 0.02 0.01 0.02 0.02 0.02
Mg 1.85 1.80 1.75 1.75 1.65 1.44
Ca 0.00 0.00 0.01 0.06 0.00 0.01
Na 0.00 0.01 0.00 0.00 0.00 0.00
K 0.00 0.00 0.00 0.00 0.00 0.00
it 9.81 9.79 9.83 9.88 9.84 9.82
B TCC)H 302 309 324 312 318 276
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Fig. 3 Relationship between Si ion content of phengite in

Xiaogingshan metamorphic rock and P — T conditions
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Metamorphic Petrology and P — T — D Path of Xiaoqingshan
Formation in the Xiaoqingshan Cu(Au) Deposit, Huili
County, Sichuan Province

Wang Jiangzhen Lu Yan Xiao Yuanpu Wen Chungi
( Department of Geology, Chengdu Institute of Technology, Chengdu 610059)

Key words: metamorphic mineral; T — P condition for matamorphism; P — T — D path;

Cu(Au) depsoit; Huili County in Sichuan Province
Abstract

The metamorphic unit Xiaogingshan Formation in Xiaogingshan Cu(Au) deposit, Huili
County , mainly consistsof garnet - sericite phyllite , sericite - quartz phyllite , sericite - quartz phy -
llite, sericite phyllite, carbonaceous slate and a small amount of albite-actinolite schist. The
chloritoid phyllite was considered to be the main component of the formation. Nevertheles, the
authors consider that this kind of rock belongs to retrograde garnet-sericite phyllite. The meta-
morphism of the formation can be divided into three stages: M1, M2 and M3, in terms of the
evolution of the texture of the rocks and the relatiochships between the minerals of the rocks.
There exists compositional distinction between the core and the rim of the garnets from the gar-
net-sericite phyllites. Spessartine and almandine make up 29.22% —33.55% and 43.28% —~
48.86% respectively in the core and 8.65% ~17.08% and 60.55% —70.66% respectively in
the rim. Muscovites of two genetic stages, Mus; and Mus,, have been distinguished. There are
three genetic kinds of chlorite in the rocks, formed at three stages respectively. The T and P
conditions of the three metamorphic stages were calculated by means of geothermometers and
geobarometers, being 500 ~550C, 0.6—0.75 GPa for M,, 400~430TC, 0.3~0.5 GPa for
M;, and 280°C , 0.3 GPa for M;. The authors have established the P — T — D path about the
metamorphism and deformation of Xiaogingshan Formation. It seems to be a clockwise one.
Based on the T and P conditions of the formation in the area, it is considered that the copper
and gold deposit hosted in the formation was replaced by deep-seated Na-, Cu- Au- bearing flu-

ids. It occurred much later than instead of during the metamorphism.



