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Mineralogy of ardennite-( As) from HP metamorphic Mn-rich silica rocks
in North Qilian Mountain

YE Shi-ting', SONG Shu-guang' and CHEN Jing’
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Beijing, 100871, China; 2. School of Physics, Peking University, Beijing 100871, China)

Abstract: The North Qilian Mountain suture zone is a typical early Paleozoic oceanic subduction zone, in which
two blue schist zones are developed: a low-grade blue schist zone with lawsonite and a high-grade blue schist zone
with eclogites. Ardennite-( As), a rare kind of silicate mineral, was found in the high-pressure metamorphic Mn-
rich silica rocks in the high-grade blue schist zone containing eclogites in the North Qilian Mountain. This is the
first discovery of ardennite-( As) in China. Detailed mineralogical studies were carried out by means of optical mi-
croscopy, scanning electron microscopy, electron probe microscopy, Raman spectroscopy and transmission electron
microscopy. According to the results obtained, the density of ardennite-( As) is 3.69 ~3.75 g/cm’ and the hard-
ness is 6 ~7; ardennite-( As) crystals are biaxial ( +) and have perfect cleavage in (010), pleochroism is strong
from pale yellow to golden yellow, usually associated with quartz, piemontite, glaucophane, phengite and hematite;
the main components of ardennite-( As) are Si, Al, Mn, it is rich in As, and contains a small amount of F, V, P;

in Raman spectrum; ardennite-( As) shows many characteristic peaks, probably indicating the presence of arsenate,
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vanadium, MnO and SiO; bonds; in the crystal structure, ardennite-( As) is orthorhombic, the space group is

Pnmm, and the crystal axis parameters are a =8.934 A, b =5.817 A, ¢=19.005 A. These mineralogical features

can be used as the basis for the identification and study of ardennite-( As) .
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Fig. 1 Photos of ardennite-( As) from North Qilian Mountain
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Fig. 2 Microscope images of ardennite-( As)
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Table 1 Representative EPMA analyses of ardennite-( As) from Qilian suture zone

B Q126-1.3 Q126-1.4 Q126-1.5 Q126-2.1 Q126-2.2 Q126-3.1 Q126-3.2 Q126-3.3
Si0, 32.40 31.74 32.05 32.30 31.55 31.35 31.86 31.48
TiO, 0.08 0.06 0.14 0.07 0.07 0.05 0.08 0.07
Al, 0, 21.94 22.16 21.37 22.83 21.68 21.69 22.19 21.75
Fe, 05 1.19 1.40 1.41 1.13 1.34 1.47 1.30 1.36
MnO 22.94 23.41 24.45 24.46 24.63 24.25 23.85 24.23
NiO 0.06 0.02 0.06 0.00 0.04 0.04 0.03 0.05
MgO 3.93 4.00 3.40 4.07 4.04 3.95 4.08 4.19
CaO 3.54 3.06 2.98 2.73 2.87 3.37 3.18 2.95
Na, O 0.02 0.00 0.04 0.02 0.00 0.00 0.04 0.00
As, O5 6.72 7.94 4.88 7.12 6.75 7.28 6.74 6.69
K,0 0.00 0.00 0.01 0.00 0.00 0.00 0.01 0.00
P,05 0.39 0.26 0.40 0.19 0.22 0.32 0.26 0.35
V, 05 0.04 0.19 0.37 0.15 0.18 0.29 0.15 0.51
CuO 0.64 0.71 0.87 0.81 0.74 0.95 0.72 0.52
F 0.00 0.56 0.09 0.57 0.20 0.60 0.00 0.08
Total 93.88 95.26 92.46 96.21 94.22 95.35 94.49 94.20

LA 22 AR 5 6 AL L SR T
Si 5.61 5.46 5.67 5.50 5.50 5.43 5.51 5.47
Ti 0.01 0.01 0.02 0.0l 0.01 0.01 0.01 0.01
Al 4.47 4.48 4.44 4.58 4.45 4.42 4.51 4.44
Fe'* 0.15 0.20 0.21 0.16 0.19 0.21 0.19 0.20
Mn?* 3.36 3.40 3.65 3.52 3.63 3.55 3.49 3.56
Ni 0.01 0.00 0.0l 0.00 0.01 0.01 0.00 0.01
Mg 1.02 1.03 0.90 1.04 1.06 1.03 1.06 1.09
Ca 0.66 0.56 0.56 0.50 0.54 0.63 0.59 0.55
Na 0.01 0.00 0.02 0.01 0.00 0.00 0.01 0.00
As 0.6l 0.71 0.45 0.63 0.61 0.66 0.61 0.61
K 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
P 0.06 0.04 0.06 0.03 0.03 0.05 0.04 0.05
v 0.00 0.03 0.05 0.02 0.02 0.04 0.02 0.07
Cu 0.08 0.09 0.11 0.10 0.10 0.12 0.09 0.07
F 0.00 0.30 0.05 0.30 0.11 0.33 0.00 0.05
Total 16.06 16.02 16.16 16.10 16.16 16. 14 16. 14 16.11
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