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ABSTRACT

Perraultite is a new mineral species from the De-mix
quarry, Mont Saint-Hilaire, Quebec. It occurs as small pris-
matic crystals up to 0.5 mm in pegmatite dikes in nephe-
line syenite, associated with kupletskite, catapleiite,
microcline, albite, aegirine, rhodochrosite, natrolite,
tetranatrolite, lorenzenite, polylithionite, ancylite, fluorite,
calcite and pyrochlore. The mineral is orange brown with
a pale brown streak, vitreous, slightly waxy, opaque to
translucent, transparent in small fragments, very brittle,
and nonfluorescent in ultraviolet light. Cleavage {@t} very
good; fracture uneven to irregular. Mohs hardness about
4; D(meas.) 3.71(5), D(calc.) 3.808 g/cm3. The mineral is
not affected by HCl, H2SOa and HNO3. Optically biaxial
(-), a 1.785(2), p l.8l(l), y 1.82(l) O 589 nm), 2V(meas.)
66(l)', 2V(calc.) 64o, strong dispersion, r<< v. Orienta-
tion: X = b,Y lta : 19' in the obtuse B angle. Pleochro-
ism pronounced: Z = darkbrown, X = Y = light yel-
low. Perraultite is monoclinic, Q2/m, Cm or C2, a
10.820(2), b t3.843(4), c 20.93(t) A, B SS.W(Z)", Z = S.
An I2/m subcell with a' = tha, b' : t/zb, c' = c and g'
= B is very pronounced. Crystals are prismatic and flat-
tened on {010}, with elongation along [100], bound by
{001}, {010}, {10'C} and a {&0/} form, possibly {T0t}.
"Swallow-tai1" contact twins are common, with {@l} as
twin plane and composition plane, The strpngest seven X-
ray powder-diffraction lines [d in 4141nU11 are
r0.43(42)(002), 3.573( I  I  X02s), 3.474( I  00)(006),
3.r86(rs)(224), 2.867(r3)(24r), 2.606(40)(008),
2.084(15X00.10). Electron-microprobe analyses gave: SiO2
n 32, AJ2A3 0.03, MnO 31.14, FeO 1.12, MgO 0.06, TiO2
9.44, M2O5 13.35, ZrO20.l2, BaO 8.88, K2O 2.68, Na2O
3.52, F 0.84, H2O (by TGA) 3.49, -O=F 0.35, total
101.64 wt. 90, corresponding to Na2.s2K1.o6Ba1.q2(Mnr.r:
Fq.27Mg6.6)(ti2.6Nb1./rs.e)(Sis.0lAb.or)O32.00[(OH)s.oz
F0.is(H2O)o.60l"t.oo. The tentative ideal formula is
Na2KBaMn6@,Nb)4Si8O32(OH,F,H2O)?. TGA showed a
two-stage weight loss with a break at 450'C. The infrared-
absorption spectrum confirms the presence of H2O and
OH. The name honors Professor Guy Perrault.

Keywords: penaultite, new mineral species, silicate, Mont
Saint-Hilaire, Quebec, occurrence, properties, X-ray
data, chemical composition.

SoMMans

La perrauhite est une nouvelle espbce min6rale d6cou-
verte i la carridre De-mix, au mont Saint-Hilaire, Qu6bec.
EIle forme de petits cristaux prismatiques atteignant 0.5 mm
dans des filons pegmatitiques dans la sydnite n6phdlinique,
en association avec kupletskite, catapleiite, microcline,
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albite, aegyrine, rhodocrosite, natrolite, t6tranatrolite,
lorenzenite, polylithionite, ancylite, fluorite, calcite et
pyrochlore. Elle est orange bnm avec une rawre brune p6le,
i I'aspect hyalin, ldgbrement cireux; elle est opaque d trans-
lucide, transparente en petits fragments, extr€mement cas-
sante, et non fluorescente en lumibre ultra-violette. Le
clivage {@l} est tres bon; la cassure est in6gale d irrdgu-
lidre. Le duret6 de Mohs est d'environ 4; la densitd est
3.71(5) (mesurde) et 3.808 (calcul6e). Le mindral n'est pas
affect6 par HCl, H2SO4 et HNO3. Optiquement biaxe
n6gatif, a 1.785Q), B 1.81(l), 1 1.82(l) O 589 nm), 2Z
66(1)" (mesurd), 64' (calcul€), forte dispersion, r<<v.
Orientation: X = b, y lt o : l9o dans l,anglg B obtus.
Le pl6ochroisme est prononc6: Zbrunfonc6, X = Yjaune
pile, La perraultite est monoclinique, A/m, Cm ou A,
a 10.820(2), b 13.843(4), c 20.93(t) A, p 9s.09(2)", Z =
4. Une sous-mulle t2/m ayant o' = rh,a, b' = rA.b, c'
= c et B' = p est trds 6vidente. Les cristaux sont prismati
ques, applatis sur {010}, allong€s sur [ml], et delimites par

{001}, {010}, {1ft0} et une forme {[0f , possiblement

{l0l}. Les macles de contact "en queue d'hirondelle" sont
courantes; elles ont {001} comme plan de macle et plan
de composition. Les sept raies les plus intgnses du clich6
de diffraction [m6thode des poudres; d en A(4(&k0] sont:
10.43(42)(002), 3.573(r l)(025), 3.474( I  00)(006),
3.186(15)(224), 2.867(13)(24r), 2.606(40)(008),
2.084(15X00.10). Les analyses i la microsonde 6lectroni-
que ont donn6: SiO2 27.32, N2O3 0.03, MnO 31.14, FeO
1.12, MgO 0.06, TiO2 9.44, Nb2O5 13.35,ZrO20.l2,BaO
8.88, K2O 2.68, Na2O 3.52,F 0.84, H2O @ar analyse ther-
mogravim6trique) 3.49, -O=F 0.35, total 101.64q0 par
poids, ce qui correspond d Na2.62K1.*Ba1.sz(Mn1.nFeo.z7
Mge.s3)(Ti2.6Nb 1.77Zre.er(Sis.olAlo.0l)O32.0e[(OH)5.62
F6.76(H2O)e.69lrr.oo. La formule id6ale serait
Na2KBaMq(Ti,Nb)4Si8O32(OH,F,H2Oh. L'analyse ther-
mogravim6trique a r€v616 une perte en poids en deux €ta-
pes, avec une discontinuit6 e 450'C. Le spectre d'absorp-
tion infra-rouge confirme la prdsence de H2O et de OH.
Le nom honore M. Guy Perrault.

(Traduit par la R6daction)

Mots-clds : perraultite, nouvelle espdce mindrale, silicate,
mont Saint-Hilaire, Qu6bec, propridtds, donn€es de dif-
fraction X, composition chimique.

INTRODUCTION

The formerly unidentified mineral UK17 from
Mont Saint-Hilaire, Quebec (Chao et al. 1967) has
been established as a new mineral species on the ba-
sis of X-ray-diffraction studies and electron-
micropobe analyses. The mineral is\anLed perrault-
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ilq in honor of Emeritus Professor Guy Perrault,
of Ecole Polytechnique, Montreal, Quebec, in recog-
nition of his contributions to the study of mineralo-
gy of the nepheline syenite at Mont Saint-Hilaire.
The mineral and its name have been approved by the
Commission on New Minerals and Mineral Names,
IMA. The type specimens of perraultite are deposited
at the Canadian Museum of Nature, Ottawa, On-
tario (CMN #50037) and the Royal Ontario Muse-
um, Toronto, Ontario (M41005).

OccunnsNcs AND PRopERTTES

The mineral occurs in pegmatite dikes in the
nepheline syenite at the De-mix quarry, Mont Saint-
Hilaire, in close association with kupletskite,
rhodochrosite, catapleiite, microcline, pyrochlore,

TABTE 1. X-RAY POWDER-DIF!'RACTION DATA FOR PERRAULTITE

PerrauMter .tinshajianglte'?

ancylite, natrolite, tetranatrolite, albite, poly-
lithionite, aegirine, lorenzenite, calcite and fluorite.

Perraultite is orange brown with a pale brown
streak. The luster is vitreous on fresh surfaces and
slightly waxy on the exposed faces. Small fragments
of the mineral are transparent, and larger grains are
translucent to opaque. The mineral is very brittle,
with a Mohs hardness about 4. It has a very good
{001} cleavage and uneven to irregular fracture. The
density determined using a Berman balance is 3.71(5)
g/cm3. Perraultile is nonfluorescent in ultraviolet
light and is not affected by cold l:1 HCl, H2SOa or
HNO3. Crystals of perraultite (up to 0.5 mm long)
are prismatic and flattened on {010}, with elonga-
tioqalong [00], bound by {001}, {010}, {100} and
a {h0/} form , perhaps {101}. "swallow-tail" type,
simple, contact twins are corunon, with {001} as
twin plane and composition plane.

Optically, perraultite is biaxial (-), with a 1.785Q),
B l.8l(l), 7 1.82(l), 2V(meas.) 66(l)" (all measured
in Na light, tr 589 nm) and2V(calc) 64o. Dispersion
is strong, with r<<v. The optic orientation is X =
b, Y lt o : 19o in the obtuse 0 angle. Pleochroism
ispronounced with Z = dark brown, X : Y = light
yellow.

X-Rav Cnvsrellocnepnv

Single-crystal X-ray precession photographs of
perraultite showed the mineral to be monoclinic. The
cell parameters obtained from the single-crystal pho-
tographs and refined by a least-squares method using
X-ray powder-diffraction data (Table l) are:. a
10.820(2), b t3.843(4), c 20.93(1) A, B 95.09(2)" and
Z : 4. There is a very pronounced subcell with a'
= Yza, b, = 1/zb and c, = c, 0, : 9, as the odd level
a-axis and b-axis precession photographs show very
weak reflections with strong streaking along c*. The
reflection conditions are very unusual: for all reflec-
tions where k = 2Qn) and h : 2Qn), I = 2n; where
k = 2(2n) and h = 2(2n+l), I : 2n+ l; where k
: 2Qn+ l) and h : 2(2n), I : 2n+ 1; where k :
2 (2n+ l )andh  =  2 (2n+ l ) ,  1=  2n ;  whe rek  =
2n+1 andh = 2n+ 1, / : all. These conditions are
consistent with those for space groups A/m, Cm
or C2, but with extra conditions added. If the weak
reflections with h = 2n+l and k : 2n+l are
ignored, the space group for the subcell becomes
12/m.

The X-ray powder-diffraction data for perraultite
are compared with those for a closely related mineral,
jinshajiangite, in Table l. The powder data were
indexed using single-crystal photographs as a guide.
Indices of the relatively strong reflections were
assigned to the powder-diffraction lines. Owing to
the limit of th5: least-squares program used, d values
below 1.941 A were not used in the refinement of
the cell parameters.
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l. Dtffractoreter data, Cu-Kct ladlatlon, ) ' = 1.54059i.
2. Fe radlatlo!, 57.3 m crera (Aong & ru 1982).
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CHEMICAL CouposruoN

Perraultite was analyzed using wavelength disper-
sion on a Cambridge Microscan MK5 electron
microprobe with an operating voltage of l5 kV and
a beam current of 20 nA and a slightly defocused
beam. Rhodonite (Mn-l(cu), aenigmatite (Sil(e,
Til(a), biotite (KKd, AlKc), synthetic fluorphlogo-
pite (F/fo), pyroxene (MgKn), olivine (FeKa), ZrO,
(ZrLa), NaNbO3 (NaKa, NbZcy), and BaFe,2O,,
(BaZa) were used as standards. H2O was deter-
mined by weight loss in a thermogravimetric analy-
sis (to 1000'C) after deducting F. The average results
of three analyses on different spots of the same grain
are given in Table 2. Preliminary calculations of the
cell contents using the measured density, cell volume
and results of the electron-microprobe analyses
indicate that the cell contains approximately S (Si
+ Al) and 39(O + F + OH + HrO). The
compositioh was, therefore, recalculated on the basis
of 39(O + F + OH + H2O) to yield the following
empirical formula: Na2.62K1.eeBa1.62(Mn7.73Fee.r,
Mgo.o:)rs.ol (Tir.orNb t.rtZre.0tE3.s7(Sis.orAlo.or)re.oz
O32.00[(OH)5.62F0.78(H2O)0.60J;7.g0. Other ways of
expressing the anion groups are possible, but without
knowledge of the crystal structure, it is dif-
ficult to determine which is the correct way. A
tentative idealized formula may be given as
Na2KBaMn6(Ti,M)4SisO32(OH,F,H2O)7. The calcu-
lated density for the mineral is 3.808 g/cm3, close
to the measured density of 3.71 g/cm3.

THERMAL AND INFRARED-ABSoRPTION DATA

Thermal gravimetric analysis of perraultite, car-
ried out to 1000'C on a 14.7-mg sample, showed a
two-stage weight loss Q.74Vo and 1.5990), with a
break at 450oC. The first stage is probably due to
the release of HrO and a part of OH groups, and
the second stage is interpreted as due to the loss of
the rest of OH groups and F.

The infrared-absorption spectrum of perraultite
was obtained using a KBr pellet containing I mg of
sample and 200 mg KBr. The spectrum shows
absorption bands at 475, 525, 590, 625,680, 870,
935, 1025,1095, 1160, 1625 and 3410 cm-r. The
bands at 1625 and 3410 cm-r confirm the presence
of HrO and OH in perraultite.

DrscussroN

Perraultite is closely related to jinshajiangite,
(Ba, Ca)a(Na, K), (Fe2 *, Mn) r 5 (Ti, Fe3 +, Nb, Zr)rSi,,
O64(F,OH)6, in composition. A probable structural
relationship of perraultite to jinshajiangite may be
inferred from their identical space-group symmetry,
comparable cell-parameters, similar powder-
diffraction patterns and essential physical pro-

TAALE 2. CHEMICAIT COMPOSITION OF PERRAITLTITE

Emperlcall calculated'

sio2
Al2o3
MnO
FeO
MgO
Tl02
Nb2o5
ZrO2
BaO
Kzo
Na2O
F
Ezo
-O=r

Total.

26 .79

3 0 . 5 7
1 . .  08

9 . 6 2
1 3 .  6 3

8 . 5 5
2 . 6 3
3 . 4 5
0 . 8 3
3 . 2 0

1 0 0  . 0 0

w t . *  2 7 . 3 2
0  . 0 3

3 1 . 1 4
L .  L Z

0 . 0 6
9  . 4 4

I J . J '

0 . L 2
8 . 8 8
2 . 6 5
3 . 5 2
0  . 8 4
3 . 4 9
A  ? E

1 0 1 . 6 4

1. Average of thr€e el"actron-nicroprobe analyses.
2. Calculated for Na2trBa(!!nr.r:F€0.:r)

( T12.16Nbr.o4 ) SlsO3? [ ( OH ) 6.06F0.7" ( ErO ) o.re ] .

TAAI.E 3. PROPARTIES Of' PERNAULTITE AND .7INSHA.'IANGITE

Pelraultita

Space gloup C2lnt Cn, C2

.  (A )  r o . s2o (2 )
b  13 .  s43  (4  )
c  2 0 . 9 3 ( 1 )
p  ( ' )  9 5 . 0 9  ( 2  )

D - , .  g / c n r  3 . 7 1  3 . 6 1
D * r o .  3 1 8 0 8  3 . 5 6
Ealdnesa 4 430 kgld

(MohE) (vicker)

color oxango brom black red, brmlsh red

streak blom iinflSti:irfiu
Fablt tabular prlasmtic, tabuLar prLsmtl-c

e l o n g a t l o n  [ 1 0 0 ]  e l o o g a t l o n [ 0 0 1 ] ( , ]

cleavago {001} v. qood

Opticg
a  1 . 7 8 5 ( 2 )
p  r . 8 1  (  1 )
I  1 . 8 2  (  1 )

2 v * .  f ,  ( - )  6 6 ( 1 )
27ao.  ( - )  54
Di.slFrstoD r << v

X - b
Y ^  a  -  1 9 "

Llgbt yeLlor light goLden yoLlow
ll.ght yauow broml€h yeLlow
dalk brom brmlsh led

(1 ) .  Eong & ru  1982.
(2). Iaferred by cic fro! ths letrDrled extl-nction angle,

c ^ x = 1 3 " .
(3). calcuLat€d by cYC.

perties (Table 3). The similarity in composition
becomes apparent if the formula of jinshajiangite
is recalculated from the original chemical an-
alysis, on the basis of 38 anions, as follows:
Na1.s1Ko.s7(Ba r.raCan.%REE,.roSro.or)rz. ra(F fitMnt.rt
Mgo. r)re.ro(Iil.srFd.jrMo. taZg.l0)E4. r6(Si8.o4Al0. rrE8. l6
O32.ssI02.s3F2.4e(OH)0.12(HrO)o.se]ro.oo. The for-
mula may be idealized to Na2KBaCa(Fe,Mn)sTia
SisO32(O,F,H2O,OH)6. The charge balance could
also be satisfied by the anion group O,r(F,OH)r,
which is similar to that in perraultite. Thus, perrault-

JLtrshaJLanglte(t)

c2/n, (h, c2

10.132
13.847
20.e17
9 s . 0 5

{010} ,  {100}  p€ l fec t

r . 7 2 9
1 . 8 0 2
1 .  g s 2

l + l  7 2
( - )  7 6 " '
t < v

Orlentatio!

PLe@hroiEa
x
v
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ite may be considered as a Mn- and M-rich analogue
of jinshajiangite. The major cationic substitutions
involved are Mn - Fd* and 2Nb - 2Ti + Ca.
The additional Ca atom in jinshajiangite is proba-
bly accommodated in an interstitial site.

In perraultite the number of Ti atoms and that of
Nb atoms are both close to 2,'which suggests the pos-
sibility of an ordered arrangement. The presence of
a supercell with a pronounced subcell is probably the
result of this ordering.

Gladstone-Dale calculations for perraultite gave
l-(KplKc) = 0.036, using measured density and
indices of refraction and constants given by
Mandarino (1981). Thus the compatibility of the
chemical and physical data of perraultite is excellent,
and if the calculated density is used, l-(KplKc) =
0.062, the compatibility becomes fair (Mandarino
1981).
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