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ABSTRACT

White (Mg-rich) and green (Ni-rich) clay infillings (“deweylite”/“garnierite”’) found in serpentine
veins of faulted peridotite formations from New Caledonia consist of an intimate mixture of fine-grained
and poorly ordered 1:1 and 2:1 layer silicates, commonly referred to as non-expandable serpentine-
like (SL) and talc-like (TL) minerals. New data on the swelling and shrinking capacity of these layer
silicates were gathered from X-ray diffraction (XRD) after saturation of the clay fractions with differ-
ent cations (Ca?", Li*, K*), ethylene glycol (EG) solvation, and heat treatments. Simultaneously, layer
charge distribution and vacancy density, respectively, were investigated by FTIR spectroscopy on
NH,-saturated clay fractions and XRD on Li-saturated clay fractions before and after heating (Hofmann
Klemen treatment). Five clay infillings, with dominant 2:1 layer silicates and variable Ni contents, were
selected for this study, from a large set of veinlets, according to their swelling capacity. The crystal
chemistry of these samples was characterized by FTIR spectroscopy and bulk chemical analyses.

The swelling ability of the clay infillings is attributed to the 2:1 layer silicates. It does not seem
to be affected by the relative fraction of Mg and Ni in their octahedral sheets. In XRD patterns, the
swelling ability is reflected by slight shifts of the basal reflection of the 2:1 layer silicates toward low
angles for bulk samples and by splitting of the peak into two contributions for clay fractions saturated
with Ca (or Li) and solvated with EG. The split increases with the swelling capacity of the sample.
It originates mainly from octahedral-layer charge generated by vacant sites. Such results lead us to
consider the 2:1 layer silicates of the infillings as an intimate mixture of non-expandable (TL) and
expandable (stevensite) phases. In agreement with previous studies that suggested a contribution of
hydrothermal processes in the alteration of serpentine species into 2:1 layer silicates, we propose that
the proportion of expandable phases in the clay infillings (or vacancy sites in the octahedral sheets
of the 2:1 layer silicates) could be used as an efficient means for assessing the temperature of their
formation. Clay infillings mostly made of stevensite would have formed at ambient temperatures,
whereas those consisting mainly of non-expandable TL would have formed at higher temperatures.
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