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Characteristics and petrogenetic simulation of leucogranitic veins in the
Altay high-grade metamorphic zones, Xinjiang

QIU Lin, WEI Chun-jing, LOU Yu-xing and TIAN Wei
(Key Laboratory of Orogenic Belts and Crustal Evolution, School of Earth and Space Sciences, Peking
University, Beijing 100871, China)

Abstract: A series of leucogranites occur in lenticular and banded forms in the Altay high-grade metamorphic
zone, Xinjiang. According to their mineral assemblages, these leucogranites can be divided into three groups:
AL SiOs-bearing leucogranites, muscovite-plagioclase leucogranites and muscovite monzo-leucogranites. An
analysis of major elements shows that these leucogranites belong to S-type with A/CNK being 1.1~2.14. From
the muscovite monzo-leucogranites through muscovite-plagioclase leucogranites to Al,SiOs-bearing leucogranites,
SiO, contents increase and Al,O3, Na,O and K,O contents decrease. The phase relations in pT" pseudosection for
the NKFMASH system and the calculation of melt composition at different pressures and temperatures show that
the melts of AlLSiOs-bearing and muscovite-plagioclase leucogranites might have originated from an uplifting
process of the kyanite-type metamorphic zone, with no relation to the muscovite dehydration-melting reaction.
Moreover, the Al;SiOs-bearing leucogranites were probably not directly crystallized from the melt, but had to do
with some losses of alkaline components through fluids. The muscovite monzo-leucogranites probably originated

from a heating process through the muscovite dehydration-melting reaction. The modeling of phase relations also
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indicates that the staurolite dehydration-melting reaction must have played a very important role in the melt

formation.
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Fig. 1 Sketch map of Altay area showing distribution of
metamorphic zones and sampling sites modified after

Zhuang Yuxun 1994 and Wei et al. 2006
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Table 1 Mineral assemblage and volume percentage of
leucogranites from the Altay high-grade metamorphic zone
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2a 0.3
mm
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0.02 mm 3
0.5~1 mm
2 3
52.5% ~54.4% 40.9% —38.8% —

2
Fig. 2 Photomicrographs of Altay leucogranites
a— ALSIOs A0295 b— All4 c— A306
a— kf— ky— mu— pl—

a—ALSiOs-bearing leucogranite A0295 +  b—muscovite plagiogranite A114 +  c—muscovite adamellite A306 +

g—garnte kf—K-feldspar ky—kyanite mu—muscovite pl—plagioclase



30 26

2 wp %
Table 2 Major element compositions of leucogranites in the Altay metamorphic zone
ALSIO;
A0295 All4 A366 A306 A370
SiO, 79.34 76.34 77.18 72.42 75.07 72.89 74.77
TiO, 0.01 0.11 0.04 0.05 0.06 0.08 0.05
AlLOs 12.38 14.82 13.37 15.18 13.37 15.01 14.47
FeO 0.60 0.85 0.43 0.57 0.50 0.98 0.91
MnO 0.25 0.16 0.05 0.07 0.03 0.01 0.02
MgO 0.21 0.35 0.21 0.27 0.19 0.13 0.09
CaO 0.94 0.36 1.16 1.21 0.67 0.61 0.73
Na,O 0.89 1.77 2.83 4.12 3.72 4.18 3.82
K,O 2.85 3.09 2.43 4.58 5.31 4.69 4.04
P,0s 0.64 0.14 0.63 0.59 0.05 0.22 0.09
LOI 1.81 1.92 1.62 0.89 1.18 0.95 0.69
Total 99.99 100.00 100.00 100.01 100.21 99.86 99.78
A CNK 1.98 2.14 1.42 1.10 1.25 1.15 1.21
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Table 3 Calculated melt mode x; % and composition wy % under different p-T conditions
p GPa t C * SiO, AL O, Na,O K,O MgO FeO
1
mu bi ab A 0.77 650 0.1 75.31 15.01 7.59 1.86 0.05 0.19
st g liq B 0.78 664 0.6 75.06 15.20 7.46 2.03 0.05 0.19
C 0.78 665 4.4 75.16 15.06 7.48 2.05 0.05 0.19
mu bi ab D 0.80 680 5.4 74.82 15.27 7.25 2.40 0.05 0.21
g ky lig E 0.83 710 7.2 74.42 15.35 6.57 3.35 0.06 0.25
F 0.84 728 8.6 74.25 15.36 6.04 4.01 0.06 0.27
mu bi g G 0.86 735 9.1 7418 15.35 5.93 4.20 0.07 0.27
ksp ky liq
2
H 0.85 680 74.59 15.46 7.52 2.18 0.06 0.20
mu bi ab
gky i D 0.80 680 . 74.82 15.27 7.25 .40 0.05 0.21
y lig
1 0.75 680 6.2 75.01 15.13 6.94 2.65 0.05 0.22
mu bi ab J 0.67 680 7.3 75.27  14.90 6.30 3.26 0.04 0.23
g sill lig
K 0.60 675 8.4 75.74 14.57 5.82 3.68 0.03 0.16
mu bi ab L 0.55 670 8.9 75.95 14.46 5.51 3.92 0.03 0.13
sill lig M 0.50 660 8.9 76.42 14.14 5.41 3.89 0.02 0.11
N 0.45 650 9.0 76.72 14.05 5.28 3.85 0.02 0.09
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Fig. 5 Calculated melt compositions under different p-T conditions and comparison with the measured compositions of leucogranites
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