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Gonnardite: Re-examination of holotype material and discreditation of tetranatrolite
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INTRODUCTION

Gonnardite was first proposed by Lacroix (1896) as a zeo-
lite mineral found as radiated spherules in cavities of basalts
from Gignat, Puy-de-Dôme, France, and named after the French
mineralogist F. Gonnard. Successive investigation of both the
type material (Hey 1932) and of new specimens from the type
locality (Pongiluppi 1976; Nawaz 1988; Ross et al. 1992) have
shown that the Gignat gonnardite is intimately associated with
thomsonite and garronite. The gonnardite-thomsonite associa-
tion is very common, although gonnardite can also be associ-
ated with phillipsite, chabazite, analcime, natrolite, or stilbite.
Because pure gonnardite is uncommon, its crystal chemistry is
confused, mainly because of biased chemical analyses carried
out on polyphasic mixtures (Gottardi and Galli 1985). Chemi-
cal analyses of well-identified samples (Fig. 1: open circles),
clearly show a broad distribution of the gonnardite samples
along the natrolite-thomsonite compositional join. It is pos-
sible that several of the older analyses are biased by phase
impurities or chemical inhomogeneities, nonetheless Figure 1
illustrates the wide chemical distribution of the mineral. The
overall chemical trend corresponds to the partial Na6Si2 →
Ca4Al 2 thomsonite-like substitution in ideal natrolite (Nawaz
1988; Artioli and Torres Salvador 1991; Ross et al. 1992;
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Passaglia et al. 1992). The mineral described by the obsolete
name of ranite (Mason 1957; Nawaz 1988) is here considered
to be gonnardite.

The crystal structure of gonnardite has been much discussed.
Structural studies on gonnardite have even been carried out on
misidentified thomsonite crystals (Amirov et al. 1972). The
crystal structure of a gonnardite sample from the Vevja Quarry,
Tvedalen, Norway, was finally shown to be tetragonal I4

–
2d,

and related to natrolite by Mazzi et al. (1986). Since then, the
crystal structure of gonnardites from different localities has
been refined from powder diffraction data (Artioli and Torres
Salvador 1991). There is now little doubt that most gonnardites
have a disordered natrolite framework and are not a polysomatic
intergrowth of natrolite and thomsonite, as proposed in order
to explain the chemical variability of the mineral (Ross et al.
1992). The role of Si,Al order in natrolite-group minerals was
discussed by Alberti et al. (1995). The gonnardite atomic ar-
rangement of framework atoms, Na cations, and water mol-
ecules in the channels is indistinguishable from the one reported
for Ca-free tetranatrolite (Mikheeva et al. 1986; Rastsvetaeva
1995), and the chemical substitution and disorder of the Na
and Ca cations in the cavities is reflected in the random pres-
ence in the structure of natrolite- and scolecite-like channels
(Mazzi et al. 1986). The crystal chemical role of cation vacan-
cies implied by the Na → Ca substitution has been discussed
in detail by Ross et al. (1992).

The powder diffraction patterns of gonnardite and*E-mail:artioli@iummix.terra.unimi.it


