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INTRODUCTION

Several recent papers discuss the structure of antigorite 
(Dódony et al. 2002; Grobéty 2003; Capitani and Mellini 2004, 
2005; Dódony and Buseck 2004a). An X-ray single-crystal 
structure reÞ nement by Capitani and Mellini (2004) resulted 
in a structure model that is basically identical to that of Uehara 
and Shirozu (1985). The X-ray results were complemented by 
high-resolution transmission electron microscopy (HRTEM) 
images and selected-area electron diffraction (SAED) patterns 
in a subsequent paper (Capitani and Mellini 2005; hereafter 
referred to as CM). This TEM study prompted us to reexamine 
our previous results (Dódony et al. 2002) and to scrutinize the 
interpretations in CM.

The antigorite structure consists of alternating tetrahedral (T) 
silicate and octahedral (O) sheets of Mg coordinated to oxygen 
and hydroxyls. The major focus of the present paper lies in the 
positions where the polarities of the tetrahedra in the T sheets 
reverse. These structural reversals are important in antigorite, as 
well as in certain other modulated structures, because they pro-
vide insights into how crystals accommodate small dimensional 
differences caused by subtle changes in composition (Perbost 
et al. 2003). The heart of the controversy is whether, in addition 
to the 6-membered silicate rings typical of phyllosilicates, there 
are additional 4- and 8-membered silicate rings. The positions 
of these rings were called �8-reversals� for brevity by Capitani 
and Mellini (2004) and we adopt this terminology.

The positions of reversals are best visible in planes perpen-
dicular to the crystallographic a axis, and these contain 4- and 
8-membered silicate rings in most models, but only 6-membered 

rings in the models of Dódony et al. (2002)1 (Fig. 1). The dif-
ference Þ gures prominently in the model of CM. It would seem 
that resolution of this difference would be simple, but we shall 
show that it requires great care.

We think the conß icting results were caused by misinter-
pretations of TEM data and the results of image processing. 
Although we did not have a chance to measure the sample 
studied by CM, the good quality and high resolution of their 
Þ gures (a preprint was kindly provided by M. Mellini) allowed 
us to perform calculations using their data2. The purposes of our 
paper are to present revised interpretations of their TEM results 
and processed images, to resolve the dispute over the structure 
of antigorite and, in the process, to provide a type study of the 
use of HRTEM images to test data from X-ray diffraction for 
certain complex structures.

EXPERIMENTAL VS. CALCULATED SAED PATTERNS

Comparison of calculated and experimental SAED patterns 
can conÞ rm the validity of the structure models used for calcula-
tions. A good match of spacings and angles between experimental 
and calculated diffraction patterns is a necessary test of an ac-
curate model. There are signiÞ cant differences in measurements 
of CM and those made by us using their X-ray and TEM results. 
The value deduced from [�210] projections in Figures 15 and 16 

1 Dódony et al. (2002) discussed several related models for the 
various antigorites having different modulation wavelengths and 
stackings. The models differ in numbers of polyhedral units, but 
the basic structural features are the same in all of them.
2 We used the Cerius2 4.0 software (Molecular Simulation Insti-
tute, Inc.) for simulating HRTEM images and SAED patterns, 
and Digital Micrograph 2.5.7 (Meyer et al. 1996) for image 
Þ ltering.
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ABSTRACT

Recent studies of the structure of antigorite by Capitani and Mellini (2004, 2005) and by us (Dódony 
et al. 2002; Dódony and Buseck 2004a) produced contradictory results. The main point of contention 
is whether 4- and 8-membered rings of tetrahedra occur at the positions where the tetrahedra in the 
tetrahedral sheets reverse their orientation. We analyzed electron diffraction patterns and transmis-
sion electron microscopy images in the paper of Capitani and Mellini (2005) and found no evidence 
for 4- and 8-membered rings of tetrahedra. On the contrary, we show that their TEM data conÞ rm 
our antigorite model (Dódony et al. 2002) for the m = 16 structure. The signiÞ cance of this debate 
goes beyond the subtleties of the structure of antigorite and highlights ambiguities in interpretation 
of HRTEM images as well as problems that can arise during image processing.
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