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Phyllite clays are applied as a layer on a surface to be waterproofed and subsequently compacted. For this pur-
pose, phyllite clays deposits can be grouped by their chemical and mineralogical characteristics, and these char-
acteristics can be connected with their properties, mainly permeability, in order to select those deposits with the
lowest permeability values. Several deposits of phyllite clays in the provinces of Almería and Granada (SE Spain)
have been studied. The results of applying amultivariate statistical analysis (MVA) to the chemical data analysed
from 52 samples determined by XRF, mineralogical analysis by XRD and permeability are reported. Permeability,
a characteristic physical property of phyllite clays, was calculated using the results for experimental nitrogen gas
adsorption and nitrogen adsorption-desorption permeability dependence. According to the results, permeability
values differentiated two groups, i.e. group 1 and group 2, with two subgroups in the latter. The influence of
chemical as well as mineralogical characteristics on the permeability values of this set of phyllite clays was dem-
onstrated using a multiple linear regressionmodel. Two regression equations were deduced to describe the rela-
tionship between adsorption and desorption permeability values, which support this correlation. This was an
indication of the statistical significance of each chemical and mineralogical variable, as it was added to the
model. The statistical tests of the residuals suggested that there was no serious autocorrelation in the residuals.
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1. Introduction

Phyllite clays or phyllites are foliated rocks,metamorphosed to a low
extent, because they are formed by low-temperature regional meta-
morphism, of slate clay materials. Their essential components are an
abundance of very fine-grained phyllosilicates, which gives them an
unctuous feel, and quartz; occasionally, they may contain calcite (cal-
careous phyllites). The existence of preferential cleavage gives them
the property of being easily breakable into thin sheets (Garzón et al.,
2009a, 2009b; Garzón et al., 2010; Oliva-Urcia et al., 2010; Oliveira
et al., 2015; Ramamurthy et al., 1993; Valera et al., 2002). Their colours
range from beige to violet and from reddish to gray and black. Although
found in several parts of the world, phyllite clays are abundant in the
Betic Cordilleras (Andalusia, S Spain), e.g. in the provinces of Almería
and Granada, mainly in Alpujarride and Malaguide Complex
(Alcántara-Ayala, 1999; Azañón et al., 1995; Crespo-Blanc, 1995;
Gómez-Pugnaire et al., 1978; Lonergan and Platt, 1995; Sanz de
Galdeano, 1990; Sanz de Galdeano et al., 2001; Sanz de Galdeano and
López-Garrido, 2014). The nature of the contact between Alpujarride
and Malaguide complexes has been discussed by Lonergan and Platt

(1995). The tectonic map of the central Betics, geological setting and
structure of the Alpujarride Complex, cross-sections and other notable
features have been reported by Azañón et al. (1995). Sanz de
Galdeano et al. (2001) concluded that the presence of the Intermediate
Units indicates that the change from the Alpujarride to Malaguide com-
plexes was not abrupt, but rather occurred with a wide transitional do-
main between them.

In Sierra Nevada (SE Spain), phyllites form a band of Permo-Triassic
materials (slate, marble, and clay phyllites). In Sierra Alhamilla
(Almería) there is a phyllite area in blue, violet, and reddish colours in
which limestone and dolomite can be found, separated by a transition
area of calco-schists. All these materials belong to the Alpujarride Com-
plex (Alcántara-Ayala, 1999; Crespo-Blanc, 1995; Gómez-Pugnaire
et al., 1978; Lonergan and Platt, 1995; Sanz de Galdeano, 1990; Sanz
de Galdeano and López-Garrido, 2014). The northern and western bor-
ders of the Sierra Cabrera (Almería) have several outcrops considered to
belong to theMalaguide complexwith dark Palaeozoic lutites and Juras-
sic and Tertiary sediments: its Triassic sequences are formed by
phyllites (Sanz de Galdeano et al., 2001). Small outcrops are also
found in the Sierra de Alhamilla (Almería), in particular on the northern
border, some in the south, and a few in the east where this sierra joins
the Sierra Cabrera (Sanz deGaldeano et al., 2001). The geological setting
andmorphology of the Sierra de Lújar, cross-sections andmain features
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Fig. 1. Identification (ID) and localization by GPS of the samples.
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