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INTRODUCTION

The modulated crystal structure of the common m = 17 
antigorite polysome (m being the number of tetrahedra span-
ning a wavelength along the a axis) was recently determined 
using three-dimensional X-ray diffraction data (Capitani and 
Mellini 2004). The structure [Pm space group; a = 43.505(6), b 
= 9.251(1), c = 7.263(1) Å, β = 91.32(1)°] involves a wave-like 
1:1 layer, curled on the b-axis and modulated along [100]. When 
observed along [010], sixteen octahedra form a continuous oc-
tahedral (O) sheet with ß ex lines midway; seventeen tetrahedra 
(T) link the O-sheet at the concave sides, eight of them forming 
a �short� half-wave, and nine, with opposite polarity, forming a 
�long� half-wave (see Capitani and Mellini 2004, Fig. 1). The 
T-sheet contains 6-membered tetrahedral rings, as in an ideal 
serpentine such as lizardite, which reverse polarity via alternat-
ing �6-reversals� and �8-reversals�. The 6-reversals consist of 
6-membered tetrahedral rings; four tetrahedra point along c* 
and two point along �c*. The 8-reversals consist of 8-membered 
tetrahedral rings (four tetrahedra point along c* and four along 
�c*), coupled along [010] with 4-membered tetrahedral rings 
(two tetrahedra point along c* and two along �c*), as shown in 
Figure 2 of Capitani and Mellini (2004).

The m = 17 antigorite structure was Þ rst envisaged by L. On-
sager (as reported by Robinson and Shaw 1952). Kunze (1958) 
performed the Þ rst two-dimensional structural determination, 
obtaining the correct conÞ guration of the T-sheet, but deriv-

ing an O-sheet biased by offsets at reversal lines that produced 
unusual Mg coordinations (tetragonal pyramids and three-sided 
prisms). After electron and X-ray diffraction studies, Uehara and 
Shirozu (1985) proposed a model (with atomic positions given 
in Uehara 1998) that more correctly resemble the structure later 
experimentally determined for the m = 17 polysome by Capitani 
and Mellini (2004). Therefore, the structure of the m = 17 poly-
some [and, in general, the structural topology of the �odd� (m = 
2n + 1) antigorite structures] seem now deÞ ned.

Different models, none yet fully validated, have been 
proposed for the �even� (m = 2n, where n is an integer) antig-
orites. Kunze (1961) proposed a P2/m model with only 4- and 
8-membered tetrahedral rings at reversal lines, and offsets in the 
O-sheet, thus creating tenfold Mg coordinations. Uehara and 
Shirozu (1985) corrected that model, inserting periodic faults 
with b/2 shifts. Every second 8-reversal is transformed into a 
6-reversal, the octahedral offsets disappear, and the original P-
lattice transforms to a C-centered lattice. Using high-resolution 
transmission electron microscopy (HRTEM), Dódony et al. 
(2002) proposed a model with two tetrahedral 6-reversals and 
only one octahedral offset (with Mg still in anomalous coordi-
nation) per unit cell. Conversely, Capitani and Mellini (2005), 
after HRTEM examination of polysomatic faults, supported the 
model of Uehara and Shirozu (1985).

It is now largely documented that any structural analysis of 
antigorite shows many different defects, namely (001) twinning, 
b/3 stacking disorder, and polysomatic faults (e.g., Spinnler 1985; 
Mellini et al. 1987; Otten 1993; Viti and Mellini 1996). Even a 
highly crystalline sample (Mg159) shows many defects (Capitani * E-mail: g.capitani@geomin.uniba.it
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ABSTRACT

A model for the modulated crystal structure of an antigorite polysome with m = 16 (where m is 
related to the number of tetrahedra spanning a wavelength along a) was reÞ ned by single-crystal 
synchrotron diffraction data in C2/m, using crystals coexisting with the m = 17 polysome from Val 
Malenco, Italy, which was previously determined structurally. Lattice parameters [a = 81.664(10), 
b = 9.255(5), c = 7.261(5) Å, β = 91.409(5)°] were determined using a single-crystal diffractometer 
equipped with an area detector at the Desy synchrotron (Hamburg). The structure was solved by direct 
methods, and the model reÞ ned using 19 222 symmetry-related reß ections. The Þ nal R4σ factor was 
0.0951, calculated for 7246 reß ections.

The structure of the m = 16 antigorite polysome strongly resembles that of the m = 17 polysome. 
A continuous, wavy octahedral sheet is linked to a tetrahedral sheet, reversing its polarity through 
sixfold tetrahedral and eightfold tetrahedral rings. The half-wave has a curvature radius of 80.1 Å. 
Polyhedral geometry, ditrigonalization angles, and interlayer O-O distances are similar in the two 
polysomes. The only differences concern the number of tetrahedra for the m = 16 polysome (an even 
number which leads to symmetric half-waves) and the periodic b/2 shift involving the eightfold rings 
(to produce the doubling of the a parameter and a C-centered cell).
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