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Abstract: There are abundant andalusites in the Xiongcun porphyry copper-gold deposit. Three major assemblages
are recognized, i.e., quartz—K-feldspar-muscovite/sericite-andalusite assemblage, andalusite—quartz-sericite/
muscovite assemblage, and quartz — andalusite — sulfide veins. The mineral association, texture and composition of
andalusites indicate that the andalusites are of hydrothermal type. The quartz-K-feldspar-muscovite/
sericite-andalusite assemblage in early K-silicate alteration zone was formed under the conditions of fairly high
temperatures (above 550°C) and relatively low "K/*H ratios. Early K-silicate alteration was replaced by later
phyllic/sericitic alteration under lower P-T and higher *K/"H conditions, and meteoric water probably entered the

collapsed hydrothermal system during this period. Quartz-andalusite-sulfide veins with sericite alteration envelope
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occur rather rarely and are only observed within the phyllic alteration zone. This assemblage was formed under
lower P-T and higher *K/*H condition. Andalusite assemblages are similar to the El Salvador porphyry copper
deposit in Chile. Volcanic tuff and porphyry stock had rich Al,O3, which was favorable for the formation of
andalusite. The andalusite within different assemblages helps reconstruct the P-T condition of the
magmatic-hydrothermal process.

Key words: andalusite; porphyry copper-gold deposit; Xiongcun; Tibet

/ ; ® - - :
( Butte )
, Brimhall, 1977; El Salvador , - P-T
Gustafson et al., 1995; North Sulawesi
, Lowder et al., 1978), - ,
Outhuis(1989) ,
Persberg - , ,
- : 350 km, 50 km, (2008)
Steefel (1984) Elkhorn
- ( ) ( , 20093, c,
, @ - 2010a, b, 2012; , 2011a, b; , 2010,
- - / ;@ - - 2012; , 2005; , 2011) -
i W) T aE TN v
i ’Af "/
{} .
) oo
I F, % <

o e
% ElL{J.T:.I___’;,_é_;._._;_,‘_,\.:sI gsik.

e
A

MHTR f
L H.I’gbl‘{iﬂ -

T Rk

HIEN 50

[

A4 - B
Holocene alluvium-colluvium
I i 5 A E TN S B

Late Jurassic quartz diorite porphyry

Pt (R Al 44 3R S B

[
Lower-Middle Jurassic hornblende quartz diorite porphyry

HEFBEY R 2 W
Cu-Au orchody boundary

LHES R I

i F (R 8

(I
|

A0 I
thrust fault

E]

SR G = _
0. 200k s sesereps DR ; :
E[1/EE fi e 5 2 ” ”
B %6 85 90 91 94 96 98 S 1 L 1 1 Lo 4
63IZT00 639300

Lower-Middle Jurassic Xiongeun Formation
o S O AR £ JERE 0 £ D B
Middle-Late Jurassic hornblende quartz diorite parphyry with big quartz eyes

2625

-l

FHE A B 4
plagio

ault

stike-slif

diorite porphyry

FE I A~ g 2

unclear fault

B 7 110 25 B A4 1 1
Eogene biotite granodiorite

Ay A AN 20 6
Eogene granite aplite dyke
BiAL {1

borehole location

1 HEMBREREETERX | ST XHRERER A, 2006; Oliver, 2006 £24)
Fig. 1 Geological map of No. I ore body in the Xiongcun porphyry copper-gold ore concentration area
(after TANG Ju-xing et al., 2006; Oliver, 2006)
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Fig. 2 Alteration association of the Xiongcun copper-gold deposit
a- ) , ) , , )
/ , , ZK6085-346.8 m; b- , , ,
, ZK6085-236.2 m; c- , , , ) -
, ZK6075-111.4 m; d- , , , ZK7227-195 m

a-Early K-silicate alteration within augen quartz phenocryst-bearing quartz diorite, major minerals being keldspar, biotite, magmatite, and
minor minerals being andalusite, muscovite. K-feldspar replaced by andalusite and muscovite/sericite, andalusite replaced by sericite, from
ZK6085-346.8 m; b-strong silicification , mainly quartz with minor muscovite and andalusite, from ZK6085-236.2 m; c-dominantly phyllic
alteration, pyrite-sericite-quartz assemblage, with subhedral to anhedral andalusites, from ZK6075-111.4 m; d-later propylitization zone,
major minerals being epidote and chlorite, from ZK7227-195 m
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Fig. 3 Photomicrographs of andalusite

a- - - - / , / , ' '
ZK5018-27.4 m; b- a, , ZK5018-27.4 m; c- - - - / ,
) ) / ) , , ZK6085-315.7m;
d- - - - / , , ZK6085-315.7m; a d
; Qtz- ; Mus- ; K-Feld- ; Bi- ; As- ; Fel- ; Ser-

a-andalusite-feldspar-quartz-sericite/muscovite assemblage, feldspar replaced by muscovite/sercite along the rim, showing decreasing
temperature, plainlight, sample from ZK5018-27.4 m; b-same as photo a, crossed nicols, sample from ZK5018-27.4 m;
c-andaluste-K-feldspar-quartz-sericite/muscovite assemblage, andaluste formed by altered K-feldspar, along with decreasing temperature,
andalusite replaced by sericite/muscovite, forming quartz, crossed nicols, from ZK6085-315.7 m;
d-biotite-andalusite-quartz-sericite/muscovite assemblage, andalusite as inclusions within biotite, sample from ZK6085-315.7 m; a, b, c d all
sampled from augen quartz bearing hornblende quartz diorite;
Qtz-quartz; Mus-muscovite; K-feld-K-feldspar; Bi-biotite; As-andalusite; Fel: feldspar; Ser-sericite
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Fig. 4 Photomicrographs of andalusite
a- - i , . , ZK5018-18.7 m;

b- - , , , ZK5018-18.7 m; c- - - ,
, s ZK5018-351.9 m; d- - - , ) )
ZK5018-351.9 m; Sul-

a-andalustie-quartz-K-feldspar assemblage, K-feldspar bearing island anhedral andalusite, the assemblage indicates that K-feldpsar is
replaced by andalusite, plainlight, from ZK5018-18.7 m; b- andalusite-quartz assemblage, anhedral andalusites, plainlight,
from ZK5018-18.7 m; c-later andalusite-quartz-sulfide vein, indicating hydrothermal origin of andalusite, crossed nicols,
from ZK5018-351.9; d-andalusite-quartz-muscovite assemblage, andalusite replaced by muscovite and biotite, crossed nicols,
from ZK5018-351.9 m; Sul-sulphide
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Table 1 Electron microprobe analyses of K-feldspar, andalusite, and sericite
Al,O4 MgO TiO, FeO SiO, Na,O K,0 CaO
51-150.7® 62.61 0.05 0.04 0.48 36.68 0.02 0.12 0.00
56-217.6D 61.24 0.00 0.08 0.48 38.06 0.00 0.13 0.00
88-139.3 62.35 0.07 0.03 0.22 37.17 0.05 0.11 0.00
47-139.6 19.59 0.00 0.02 0.02 65.48 3.96 10.88 0.05
56-217.63 19.85 0.04 0.05 0.04 64.64 1.28 14.11 0.00
47-186.2D 19.59 0.00 0.02 0.02 65.48 3.96 10.88 0.05
68-176.4@ 33.52 6.84 0.00 10.09 49.39 0.11 0.00 0.04
68-176.40 33.86 6.94 0.00 9.95 48.64 0.18 0.42 0.01

(2007),® @ ®
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