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INTRODUCTION

Chemical and structural data for amphibole along the
edenite-fluoro-edenite join, ideally NaCa2Mg5Si7AlO22(OH,F)2,
are reported sporadically in the literature and mostly refer to
synthetic samples.

Edenitic compositions are rare in amphiboles, and their pau-
city might suggest a structural instability. Leake (1971), while
providing some analyses of amphiboles approaching edenitic
composition, commented on the rarity of edenite, which is con-
firmed in the latest report on amphibole nomenclature (Leake
et al. 1997). Raudsepp et al. (1991) did a detailed investigation
of amphibole synthesis at low P conditions, and concluded that
edenite is not stable, and can only be considered as a non-pre-
dominant component of the amphibole compositional space.

Thirty-five analyses referring to the edenite root-name (two
of which are from synthetic samples) are reported in Deer et al.
(1997) but only some of them have significant fluorine contents.
Laitakari (1921) described an edenite with 0.90 F, 0.19 Fe2+ and
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ABSTRACT

Fluoro-edenite, ideally NaCa2Mg5(Si7Al)O22F2, was found both as prismatic or acicular crystals of
millimetric size and as fibers in the rock cavities in gray-red altered benmoreitic lavas occurring at
Biancavilla (Etnean Volcanic Complex, Catania, Italy). It is associated with feldspars, quartz, clino- and
orthopyroxene, fluoro-apatite, ilmenite, and hematite, and probably crystallized from late-stage hydro-
thermal fluids. Fluoro-edenite is transparent, intense yellow, non-fluorescent, has vitreous to resinous
luster, and gives a yellow streak parallel to the c axis; Mohs’ hardness 5–6, Dcalc = 3.09 g/cm3, perfect
cleavage on {110}, and conchoidal fracture. In plane-polarized light, fluoro-edenite is birefringent
(1st order), biaxial negative, α = 1.6058(5), β = 1.6170(5), γ = 1.6245(5), 2Vcalc = 78.09°, Y ≡ β ⊥ (010),
and γ:Z = 26°. No pleochroism is observed. Fluoro-edenite is monoclinic, space group C2/m,
a = 9.847(2) Å, b = 18.017(3) Å, c = 5.268(2) Å, β = 104.84(2)°, V = 903.45 Å3, Z = 2; the ten strongest
X-ray diffraction lines in the powder pattern are [d(I, hkl)]: 3.125(10, 310), 8.403(6,110), 3.271(5,240),
2.807(4,330), 2.703(3,151), 1.894(2,5

–
10), 2.938(2,221), 1.649(2, 461), 3.376(2,131), 1.438(2,6

–
61).

IR analysis showed absorption bands at 1066, 991, 791, 738, 667, 517, 475 cm–1, and no bands in the OH-
stretching region. Structure refinement allowed determination of cation site-preference and ordering.
Microprobe analysis of the refined crystal gave SiO2 52.92, TiO2 0.29, Al2O3 3.53, FeOt 2.50, MnO 0.46,
MgO 22.65, CaO 10.83, Na2O 3.20, K2O 0.84, F 4.35, Cl 0.07 wt%, and the crystal-chemical formula
obtained by combining all the available data is: A(Na0.56 K0.15) B(Na0.30 Ca1.62 Mg0.03 Mn0.05) C(Mg4.68 Fe2+

0.19

Fe3+
0.10 Ti4+

0.03) T(Si7.42 Al0.58) O22 O3(F1.98 Cl0.02)2.

0.07 Fe3+ atoms per formula unit (apfu), in a metamorphosed
limestone from Pargas, Finland. Moore and Kerrick (1976) re-
ported 0.67 F apfu in an edenite with 0.01 Fe2+ atom per formula
unit, found in metadolomites in the Alta aureole, Utah. Kearns
et al. (1980) reported an edenite with 0.82 F apfu and 0.15 Fe2+

apfu in marbles at Franklin, Orange County, New Jersey. Petersen
et al. (1982) discussed the frequent incorporation of fluorine in
micas and amphiboles, and reported two analyses of fluoro-
edenites with 1.1 and 1.2 apfu of F and one analysis of a
fluoroferro-edenite. More crystal-chemical information on a Fe-
rich fluoro-edenite from pyroxene-hornblende andesites in the
Ishigamiyama, Kumamoto Prefecture, Japan, was provided in
an abstract by Tomita et al. (1994); however, approval of the
International Mineralogical Association Commission on New
Minerals and Mineral Names (hereafter IMA-CNMMN) has not
been requested by these authors, and no paper has never been
published, at least to our knowledge. In the amphibole database
built up at the CNR-Centro di Studio per la Cristallochimica e
Cristallografia (hereafter CNR-CSCC), which presently contains
more than one thousand structure refinements, there is only one
sample of ferro-edenite, which also has a significant F content
(around 0.80 apfu).

Kohn and Comeforo (1955) provided unit-cell parameters for


