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INTRODUCTION

Serpentine minerals are hydrous phyllosilicates (~13 wt% 
water) formed during the hydration of ultrabasic and some basic 
rocks, in particular during hydrothermal alteration of the oceanic 
lithosphere. They thus have an important role in the global water 
cycle because they are major water carriers in subduction zones 
(Iwamori 1998; Scambelluri et al. 1995; Schmidt and Poli 1998; 
Ulmer and Trommsdorff 1995).

Among serpentine varieties, which are based upon a 1:1 
layer structure corresponding to the stacking of layers com-
posed of one tetrahedral and one octahedral sheet, antigorite 
is characterized by a modulated structure with changes in the 
layer polarity (Capitani and Mellini 2004; Zussman 1954). 
Several experimental works demonstrated that antigorite is 
the stable variety of serpentine under high-pressure conditions 
(Bose and Ganguly 1995; Ulmer and Trommsdorff 1995; Wun-
der and Schreyer 1997). This is consistent with its observed 
abundance in natural serpentinites sampled from high-grade 
terrains (Auzende et al. 2002; Guillot et al. 2000; Mellini et al. 
1987; Scambelluri et al. 1995). Understanding the high-pressure 
behavior of antigorite is important for constraining its proper-
ties at great depths. For instance, vibrational studies can help to 
understand structural variations, validate ab initio calculations, 
and model heat capacities and D/H isotopic exchange (Kieffer 
1982). In a previous Raman study of serpentines at high pres-
sure (Auzende et al. 2004), distinct behaviors were observed for 
OH stretching modes, which were attributed to the different OH 
groups of serpentines. Such a behavior is speciÞ c to serpentines 
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ABSTRACT
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and can affect D/H partitioning at high pressure, as observed for 
brucite (Horita et al. 2002). However, because of the complex 
structure of OH bands in natural samples and of the presence of 
Fe and Al substituting for Mg, the origin of these OH bands is 
still unclear. Thus, the ambient condition Raman spectrum and 
its high-pressure behavior were investigated in a synthetic pure 
antigorite (Wunder et al. 1997) and are reported here.

METHODS

The sample is a pure antigorite (sample 287) synthesized at 5 GPa and 500 
°C (Wunder et al. 1997). The sample displays broad diffraction peaks indicative 
of small crystal size and possible mixed structural states, which was conÞ rmed by 
TEM investigation (Wunder et al. 2001) showing variable value of the modulation 
m between 13 and 20, with a peak value at 18. The sample powder was loaded in a 
Mao-Bell type diamond anvil cell, equipped with 600 µm culet low-ß uorescence 
diamonds. A 200 µm-diameter hole drilled in a stainless-steel gasket pre-indented 
at a ~80 µm thickness served as pressure chamber. A 16:4:1 methanol-ethanol-
water mixture was used as a pressure-transmitting medium to achieve hydrostatic 
conditions to 10 GPa, at room temperature. Pressure was determined using the ruby 
ß uorescence (Mao et al. 1986). Raman spectra were recorded in the backscattered 
geometry, with a Dilor XY double subtractive spectrograph equipped with 1800 
gr/mm holographic gratings, and a nitrogen liquid cooled EGG CCD detector. The 
resolution was 1 cm�1. A microscope with a Mitutoyo Apoplan 50× long-working 
distance objective was used to focus the incident laser beam (514.5 nm line of an 
Ar+ laser) into a 2 µm spot and to collect the Raman signal from the sample. Spectra 
were acquired over 600 s, with a laser output power of 500 mW. 

Shifts of the low frequency bands and of the two narrow OH bands were 
obtained from spectral deconvolution (Auzende et al. 2004). The third broad band 
in the OH region was not accurately Þ tted at pressures below 6 GPa because of 
the overlap with other bands. 

RESULTS AND DISCUSSION

The ambient condition Raman spectrum of synthetic anti-
gorite (Fig. 1), with its low frequency region corresponding to 
lattice and silicate layer internal vibrational modes, and its high * E-mail: breynard@ens-lyon.fr


