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ABSTRACT

At Mont St. Hilaire, Quebec, sabinaite occurs with albite,
microcline, dawsonite, analcime, sodalite, pectolite, dolo-
mite and aegirine in cavities in the sodalite syenite. Electron-
microprobe analyses gave ZrO2 40.64, HfO2 0.45, TiO2
10.91, Na2O 19.53, CaO 0.02, CO2 27.56 (calc.), sum
99.11 wt.9o, corresponding to Na4.62(211.ssHfo.or)
[i6.6r2r6./Oa(CO)a. The new ideal formula is Nalry'ioa
(CO)4. Z = 4. D6,* = 3.48 g/cm3. Precession photographs
show the mineral to be monoclinlc, C2/c or Cc, with a
l 0. I 7l (5), b 6.623(4), c l7 .97 6(9) A, p 94.32(4)" . Crystals
are tabular on (001), with {001}, {010}, {100} and {110}
forms. The {001} cleavage is perfect and {010} distinct.
Optically, the mineral is colorless, transparent, with vitre-
ous luster; biaxial positive, a 1.720Q), P 1.79(l), "y
1.90(calc.), 2V = 82(l)", all in Na light. Orientarion: Y= b,
X lr c = l3o in the obtuse B. Dispersion moderate, with
r > v .
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Somraatnr

Au mont St-Hilaire (Quebec), la sabinai'te se trouve asso-
ci6e d albite, microcline, dawsonite, analcime, sodalite, pec-
tolite, dolomite et aegyrine dans les cavit6s de la sy6nite
i sodalite. Les analyses i la microsonde 6lectronique don-
nent. ZrO240.64,HfO2 0.45, TiO2 10.91, Na2O 19.53,
CaO 0.02, CO2n .56 (calcul6), total 99.1 190 (en poids), ce
qui correspond d la formule Naa.e2(Zr,.eHfo.ot)Clb.arZro.r)
O4(CO3)4. La formule id6ale rdvis6e serait donc
Na4Zr2TiO4(CO)c. Z = 4. Dcdc= 3.48. Les clich6s de pr6-
cession r6vdlent un mindral monoqlinique, A/c ou Cc, a
1 0. I 7 1 (5), b 6.623(4), c 17 .97 6(9) A, p 94.32(4)" . Les cris-
taux sont tabulaires, aplatis sur (001), montrant les fonnes
{001}, {010}, {100} et {ll0} . Le clivage est parfait sui-
vant {001} , distinct suivant {010}. Optiquement, la sabi-
naile est incolore, transparente et d'6clat vitreux; biaxe posi
t ive, a 1.720(2), B 1.79(l),  1 1.90(calc.),  2V=82(l) ' ,
(mesures A la lumidre de Na). Orientation: Y= b, X L
c = l3o dans l'angle obtus de B. Dispersion moyenne, r> y.

(Traduit par la Rddaction)

Mots-clds: sabinaite, mont St-Hilaire (Qu6bec), donndes
nouvelles.
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INTRoDUCTIoN

Sabinaite, an anhydrous carbonate of sodium, zir-
conium and titanium, was first found at the Fran-
con quarry in Montreal and described by Jambor et
a/. (1980). The mineral has since been found by Elsa
and Liszl6 Horvdth in small amounts with albite,
microcline, dawsonite, analcime, sodalite, pectolite,
dolomite and aegirine in cavities in the sodalite
syenite at Mont St. Hilaire, Quebec. Electron-
microprobe analyses, X-ray and optical studies of
these well-formed crystals of sabinaite yielded new
data that characterize the mineral more fullv.

X-RAY CRYSTALLOGRAPHY

Precession photographs of sabinaite from Mont
St. Hilaire show the mineral to be monoclinic, space
grolup C2/c or Cc. The cell parameters measured
from these photographs and then refined by a least-
squares method using powder-diffraction data
obtained with a Gandolfi camela (Table l) are a
l0.r7l(5), b 6.623(4), c 17.976(9) 4,, B 9+.521+1'.rhe
powder pattern was indexed on the basis of the
precession photogxaphs, using only the strong single-
crystal reflections.

Jambor et al. (1980) derived a monoclinic cell for
sabinaite;^they found a 6.605(3), b 10.186(5), c
37.94(5) A, B 90", where a and, were based on
electron-diffraction data and c and B were calculated
from X-ray powder-diffraction data. Their a and D
apparently correspond respectively to D and a of the
present cell but a simple rational relationship between
their c and the present c cannot be establis[ed. Their
c is dimensionally close to 2c-a (38.09 A) in the
present cell but this leads to a B angle of 109.74".

Pttvsrcal AND OPTTcAL Pnoprnrms

Sabinaite from Mont St. Hilate is colorless, trans-
parent and vitreous. Solid inclusions of irregular
shape and well-formed rhombs with strong negative
relief are common. The crystals, averaging 0.4 x 0.3
x 0.05 mm, are tabular, flattened on c and slightly
elongate along o, Forms present are {001}, {010},
{100} and {ll0} (Fig. l). The crystal morpholosy
indicates the presence of a centre of symmetry; the
most probable space-group is, therefore, A/c. The
presence of the perfect {001} and distinct {010}
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TABLE 1. X-RAY POhDER-DIFFRACTION DATA FOR SABINAITE The optical properties of sabinaite from Mont St.
Hilaire were determined in sodium light using a spin-
dle stage and crystals previously oriented by the X-
ray-precession method. The mineral is biaxial posi-
tive, in contrast to sabinaite from Francon, which
was reported to be biaxial negative (Jarrrbor et al.
1980). The indices of refraction are a 1.720Q), B
1.79(l). The "y index could not be determined as in
the high-index oil a film of minute particles rapidly
formed on the surface of the crystal. The calculated
value for 7 is 1.90. The 2V angle is 82(l)o, deter-
mined directly by measuring the angle between the
oplic axes. The orientation is I/: b, Xlrc: 13' in
the obtuse angle of B. The mineral shows moderate
inclined dispersion with r>v.

CHgutcal FoRMULA

Sabinaite from Mont St. Hilaire was analyzed by
means of an electron microprobe, using a defocused
beam. An initial energy-dispersion scan confirmed
the presence ofNa, Zr, Ti and Hf. Subsequent quan-
titative analyses were carried out using the follow-
ing standards: synthetic ZrO2 (Zr), synthetic
(Zr,Hf)O, (Hf), albite (Na) and hornblende
(Ti,Ca). F was sought but not detected. CO, was
not determined because of the small amount of sam-
ple available. The data given in Table 2 represent the
average results of five analyses on different spots of
the same crystal. The averaged analytical data com-
pare well with those for sabinaite from Francon
(Jambor et al. 1980).

In the light of the new cell-dimension data for
sabinaite, the chemical formula proposed by Jambor
et ol. (1980) presents two serious problems. Firstly,
the calculated density (3.61 e/cm3) based on the
new cell is much too high in comparison with the
measured density of 3.36 E/cm3. Secondly, the cell
content of l8 Na, 9 Zr arrd l8 non-carbonate oxy-
gen atoms is incompatible with the space gtoup Q/c
or Cc. Hence a new formula must be sought. Cal-
culations of the cell content based on the mass-
volume-density relationship shows that the
Na:Zr:Ti:C proportions are close to 4:2:l:4 for 16
oxygen atoms. The formula for sabinaite from Mont
St. Hilaire was therefore calculated on the basis of
8 oxygen atoms per formula, assuming a stoichio-
metric amount of COr. The calculated formula is
Naa.e2(Zr1.eeHfe.e1)(Tie.67Zre.rrO4(CO3)4, with Z :
4. This formula requires 27.56 wt.tlo COr, which
compares well with the analgical value of 27.190 for
sabinaite from Francon. The density calculated from
this empirical formula is 3.48 g/cm3. Similarly, the
analysis of sabinaite from Francon corresponds to
(Nao.,6Can.6)(Zr1.eeHfe.j1)Tie.e4O4.l4(CO3)3.86, with
Z:4. The density calculated for sabinaite from
Francon, based on the new cell-parameters (Table
l), is 3.44 g/cm3, in good agreement with the meas-
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cleavages confirms the observations of Jambor el a/.
(1980) on sabinaite from the Francon quarry.
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Ftc. l. Sabinaite crystals from Mont St. Hilaire, Quebec. The scale bar is 0.1 mm.
SEM photomicrograph.

TABLE 2. COI'{POSITION OF SABINAITE

t 9

:,7

ured density of 3.36 g,/cm3 reported by Jambor el
a/. (1980). The ideal formula for sabinaite is, there-
fore, NaoZr2TiO4(CO3)4.

The chemical molar refractivity K. (Mandarino
1979), based on the new empirical formula and the
constants given by Mandarino (1981), are0.226 and
0.228, respectively, for sabinaite from Mont St.
Hilaire and Francon. The Kr/Ksvalue (Mandarino
1979) for sabinaitp from Mont St. Hilaire, based on
the calculated density, is 0.230/0.226: 1.018
whereas the Kp/Ks value for sabinaite from
Francon, based on the observed (3.36 g/cm3) and
calculated (3.44 e/cm3) densities, is 0.237 /0,228 =
1.039 and 0.232/0.228 : 1.017, respectively. The
compatibility of the chemical and physical data for
sabinaite is, therefore, excellent to superior (Man-
darino 1979).
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(1)  Mont  s t .H l la l re ,  Quebec,  C02 ca lcu la ted .
(2) Francon quarry, l ' lontreal, Quebec, Jaobor et al. (L980).
(3) Ideal Na4Zr2Tl04(C03)4.
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