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Suhailite, a new ammonium trioctahedral mica
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Abstract
A new ammonium-bearing trioctahedral mica (suhailite) has been found in gneisses from the
Betic Cordillera (Spain). Suhailite appears as aggregates of golden grains unoriented with respect
to the main foliation. It shows weak pleochroism from light to darker yellow and low birefringence
(0.028). X-ray data indicate the presence of two compositional variations: a NH4-rich phase (with a
basal spacing of 10.40–10.44 Å) and a NH4-K intermediate phase (with basal spacing of 10.20–10.26
Å). Average composition, as deduced from analyses obtained at the scale of the scanning electron
microscope is [Ca0.04Na0.07K0.35(NH4)0.55](Al0.42Ti0.22Fe1.33Mn0.01Mg0.71)Σ=2.70(Si2.67Al1.33)O10(OH)2. Thermal
data indicate that maximum NH4 detachment occurs at 502 °C, suggesting a thermal stability similar
to tobelite. Textural data indicate that unoriented golden grains consist of fine intergrowths of annite
and suhailite and suggest that suhailite formed from primary red annite during the annite to fibrolite
transformation.
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Introduction

Occurrence

The presence of ammonium in the interlayer space of micas
has been documented for many years (Vedder 1964; Honma and
Itihara 1981; Honma 1996; Mingram and Braüer 2001). Nevertheless, whereas dioctahedral mica and illite with high ammonium content (tobelite) have been identified in low-temperature
environments (<300 °C) (e.g., Higashi 1982; Juster et al. 1987;
Daniels and Altaner 1990; Nieto 2002), ammonium-rich trioctahedral micas have not been observed as naturally occurring
minerals, despite the fact that trioctahedral ammonium mica
(ammonium phlogopite) has been repeatedly synthesized in
laboratory experiments (Eugster and Muñoz 1966; Boss et al.
1988; Harlov et al. 2001).
Tobelite formed at higher temperature (>400 °C) has been
described for the fist time by Ruiz Cruz and Sanz de Galdeano
(2008) in deep schists of the Alpujárride Complex (Internal Zone
of the Betic Cordillera). Tobelite, although widespread through
the cordillera, only persists as scarce relics in some graphite-rich
microdomains, defining the first schistosity. Textural relations
indicate that this mica formed during an older pre-Alpine metamorphic episode. Finding of tobelite in Alpujárride mica schists
led us to perform a detailed sampling and study of micas from
gneisses underlying the schist formations. This study revealed
that NH4+-bearing annite [with NH4+ content on the order of 0.10
atoms per formula unit (apfu)] is a common constituent of the
deep formations of this complex. In addition, NH4-richer annite
was locally found. We describe here this new term of the biotite
series, for which the name suhailite has been recently approved
by the Commission on New Minerals, Nomenclature and Classification of the IMA.
A sample (cotype) has been deposed at the Museo Nacional de
Ciencias Naturales of Spain, with catalog number: MNCN 26418.

Although ammonium-bearing annite is widespread along the
Betic Cordillera (South of Spain), suhailite has been identified in
a more restricted area, located at the Fuengirola-Coín road (N36°
33′ 9.6″ – W4° 41′ 20″), in the Málaga province. This area was
extensively sampled but suhailite-bearing samples are limited
to a small outcrop. Suhailite has also been identified in gneisses
from the Rif, although these data are not included here.
Suhailite has been found in polymetamorphic pelitic gneisses
and transitional schists-gneisses from the uppermost tectonic unit
of the Alpujárride Complex. These formations consist of thick
sequences of dark mica schists and gneisses, which have been
generally ascribed to the lower Paleozoic or even the Precambrian
(Egeler and Simons 1969). A low-temperature/high-pressure
Alpine metamorphism, overprinted by a high-temperature/lowpressure one has been described in these units (García-Casco et
al. 1993; Azañón et al. 1997). The effect of the earlier Hercynian
episode, identified more recently (Zeck and Whitehouse 1999,
2002), has been, in contrast, scarcely investigated.

Petrography and optical properties
Suhailite-bearing gneisses contain mica fractions dominated
by annite with minor suhailite. Early, red-to-brown annite grains
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Appearance and physical properties
Suhailite appears as golden grains with variable size (50
µm–0.1 mm). Determination of the physical properties of
suhailite is hindered by the grain size and by the presence of
abundant graphite inclusions. The megascopic color and the
streak are golden, and the luster pearly. It is translucent and the
hardness (Mohs) = 2.5. It shows a perfect {001} cleavage. The
density, calculated from the chemical data obtained at the scale
of the scanning electron microscope is 2.954 g/cm3, and that
calculated based on the chemical data obtained at the scale of
the transmission electron microscope is 2.920 g/cm3.
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