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ABSTRACT

The validity of the structural model of antigorite based on the occurrence of four- and eight-
membered tetrahedral rings is confirmed. The quality of crystals, single-crystal X-ray and synchrotron 
diffraction, lattice geometry, HRTEM interpretations, and coordination chemistry still provide evi-
dence in favor of these refined structures. The arguments used to invalidate this model and support an 
alternative one based on the occurrence of tetrahedral six-reversals only and octahedral sheet offsets 
do not hold.
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INTRODUCTION

Dódony et al. (2006) recently criticized previous findings by 
Capitani and Mellini (2004, 2005) pointing to the existence of 
four- and eight-reversals in antigorite. According to their claim, 
data would confirm their own antigorite model (Dódony et al. 
2002) based on octahedral sheet offset and absence of four- and 
eight-membered tetrahedral rings.

We maintain our former interpretation, which is further sup-
ported by data (Capitani and Mellini 2006, 2007) that were not 
available to Dódony et al. (2006). In what follows, we briefly 
recall the rationale supporting the existence of four- and eight-
reversals within antigorite and explain why we do not agree with 
the alternative interpretations of Dódony et al. (2006).

QUALITY OF CRYSTAL DATA

Antigorite is characterized by significant disorder phenomena 
that make it impossible to obtain good diffraction data. Even at 
the TEM scale, disorder along the observation direction (coupled 
with beam damage) hampers the visibility of fine overlapping 
features (e.g., the four- and eight-reversals). Luckily, we were 
able to investigate Mg159 antigorite (the most ordered antigorite 
known to date), which consists mostly of the m = 17 polysome 
with subordinate m = 16 crystals, and with m = 18 and m = 15 
fault lamellae. Based on our own experience, we question the 
reliability of structural data derived from more heavily faulted 
crystals such as those studied by Dódony et al. (2002).

X-RAY STRUCTURE ANALYSES

Three-dimensional single-crystal structure analysis of anti-
gorite was completed independently twice, using two different 
data sets from two different crystals, each time solving the 
structure by direct methods and making no assumptions. After 
refinement, 9242 independent reflections from conventional 
X-ray diffraction produced an R4  factor of 0.0577 for poly-
some m = 17 (Capitani and Mellini 2004). For polysome m = 
16, 7246 independent reflections from synchrotron X-ray dif-
fraction produced an R4  of 0.0951 (Capitani and Mellini 2006). 

In spite of the long a lattice parameters (43.505 and 81.664 Å, 
respectively), these discrepancy factors are highly satisfactory. 
As the original structure factors are deposited with this journal 
(see footnote 4, next page), any interested crystallographer can 
attempt to determine and refine alternative X-ray models that 
yield better agreement factors. Until then, “models” of antigorite 
(i.e., the different, more-or-less qualitative suggestions present in 
the literature) should not be confused with “refined quantitative 
models” of antigorite [i.e., the two structures refined by Capitani 
and Mellini (2004, 2006)].

POSSIBLY AMBIGUOUS X-RAY MODELS

Considering the possible problems affecting X-ray struc-
ture analysis (see Mellini et al. 1986 for an early example of a 
combination of X-ray data and HRTEM imaging and electron 
diffraction, with the final refined model containing improve-
ments suggested by HRTEM) and the previous HRTEM model 
by Dódony et al. (2002), we approached the issue of four- and 
eight-reversals also by HRTEM, finding evidence that matched 
our X-ray and synchrotron results, as discussed in Capitani and 
Mellini (2007). Conversely, Dódony et al. (2006) made no use of 
X-ray data, but simply used questionable HRTEM interpretations 
to criticize highly reliable X-ray results.

Lattice geometry
Most of the Dódony et al. (2006) criticisms revolve around 

Figure 9a of Capitani and Mellini (2005). According to them, 
what was presented as an m = 17 polysome is actually m = 16 with 
a structure consistent with their model. We herein demonstrate 
that this is not true. The original image (3760  3000 pixels  
14 bit raw image) has now been corrected for lens distortions, 
following the procedure in Capitani et al. (2006), and analyzed 
with the program CRISP v.2.1a (Hovmöller 1992). Once pro-
cessed in the Fourier space, we selected a region with contrast 
1024  1024 pixels wide (current Fig. 1a) as similar as possible to 
Figure 9a in Capitani and Mellini (2005).1 The unit-cell parameters 
refined by CRISP on the basis of the distortion-free image are a = 
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1Unfortunately, we have no trace of the exact area where the original 
Figure 9a was cropped.


