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Corrensite: A single phase or a mixed-layer phyllosilicate in the saponite-to-chlorite
conversion series? A case study of Sancerre-Couy deep drill hole (France)
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ABSTRACT

Transmission electron microscopy (TEM) , analytical electron microscopy (AEM), and
decomposition-simulation of X-ray diffraction (XRD) patterns were used to characterize
trioctahedral clay from Sancerre-Couy that had previously been considered to be a mixed-
layer material of chlorite-smectite (C-S). Corrensite should not be regarded as a regular,
50:50 mixture of chlorite and smectite mixed layers but as a true phase in the thermody-
namic sense with a discrete stability field and paragenetic relationships with saponite and
chlorite. C-S was not found to exist; the clay is composed of saponite or mixtures of
corrensite, chlorite, and minor amounts of chlorite-corrensite mixed layers (C-C). Corren-
site layers from different samples have a constant AEM composition (except for Fe/Mg
ratio). The b parameter of corrensite is not compatible with a simple association of chlorite
and smectite layers. Chlorite-like and smectite-like sublayers of corrensite do not behave
independently during crystal growth. Selected-area electron diffraction (SAED) patterns
and decomposition of XRD profiles provide evidence of C-C mixed layers. The conversion
of corrensite to chlorite occurred by two simultaneous processes: (1) intergrowth of co-
herently stacked layers of chlorite leading to a mixture of discrete chlorite and corrensite
crystallites; and (2) chlorite-corrensite random mixed layering in the case of very intimate
associations of chlorite and corrensite domains. Intergrowths largely predominate over
mixed layers because the solubility between corrensite and chlorite layers is low. These
C-C mixed layers cannot be considered as interstratified minerals sensu stricto as may be
the case for the smectite-to-illite conversion series.

INTRODUCTION

Corrensite is well known as the trioctahedral variety of
regular, 50:50 mixed-layer chlorite-smectite and chlorite-
vermiculite. Its original definition was proposed by Lipp-
mann (1956) and has been recognized by the Nomencla-
ture Committee of the Clay Mineral Society (Bailey
1982). It is by far the dominant type of mixed-layer chlor-
itic mineral encountered in natural systems (Reynolds
1988). Occurrences of corrensite are numerous in envi-
ronments with low to moderately elevated temperatures.
It has been reported in saline deposits and evaporites
(Bodine and Madsen 1987), sedimentary rocks (April
1981a, 1981b), weathering (Johnson 1964; Post and Jan-
ke 1974), volcanic and sedimentary sequences (Schultz
1963; Whitney and Northrop 1986), burial diagenesis
(Hoffman and Hower 1979; Chang et a1. 1986), fossil and
active hydrothermal systems (Kristmannsdottir 1979;
Beaufort and Meunier 1983, 1994; Inoue 1987; Bettison
and Schiffman 1988; Inoue and Utada 1991; Meunier et
a1. 1991), contact-metamorphic aureoles (April 1980;
Vergo and April 1982), and low-grade regional meta-
morphism (Shau et a1. 1990).
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In all these occurrences, the structural and thermody-
namic nature of corrensite needs further clarification. In-
deed, several of the papers cited above were concerned
with corrensite phase relations. Should corrensite be con-
sidered as a regular mixed-layer structure that belongs to
a continuous conversion series from swelling trioctahed-
ral phyllosilicates (smectite or vermiculite) to chlorite? Or
should it be considered as a single mineral that consists
of a regular alternation of chlorite and swelling triocta-
hedral phyllosilicate, giving a rational X-ray diffraction
(XRD) pattern? We note that chlorite can be viewed as a
regular alternation of talc and brucite layers, but it is still
considered a single mineral. In the case of a single min-
eral, corrensite is a phase in the thermodynamic sense,
with a discrete stability field and definable phase relations
with smectite, vermiculite, and chlorite (Velde 1977;
Shau et al. 1990). Consequently, the clay minerals re-
ported as chlorite-smectite with >50% chlorite layers
would have to be reinterpreted as a physical mixture or
interstratification of corrensite and chlorite elementary
layers rather than as interstratified chlorite-smectite or
chlorite-vermiculite. Reynolds (1988) explained that, ex-
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