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ATLEMONTITE * AND IT5 ALTERATION PRODUCTS

FROM THE ODD WEST PEGMATITE, SOUTHEASTERN MANITOBA
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AssrRAct

dlemontite was found in the central parts of the Odd West peguratite, associated
with montebrasite and quarE, Its formula is fu.assSb.666, and it contains exsolved arse-
nian antimony, As.1?Sb.$. Arseniar stibnite 

'Sbr.or(As.ro$.77) 
replaces -allemontite

along cleavage. 
-senailroniite, 

probable arsenolite, and stibiconite were formed by super-
gene oxidation of the above minerals." 

The c parameters of natur4l allemontites (1030-10.354), lower^tha1 those of syn-
thetic AsSb'phases (10.98-11.00A), are cnnfined to a narrow.ran-ge of values derytqtle
different oriim of individuat rpeci-aor. This, together with changes of c induced by
heating of lioonogeneous allemdntites, suggests that their !- Periods ,re not inflluenoed
by an-admixture ol Fe alone but also by some structural effects.

INrnooucnon

Allemontite, a natural stoichiometric fuSb alloy, was found in the Odd

West pegrnatite, about I km north of the westem end of Rush Lake, in

the Bird River area of southeastem Manitoba. The paragenesis of the

pegmatite, located in metasediments of the Archean Rice lake group, is

briefly described by Cem'i & Harris (1972). Allemontite occuxs here in

lenticular aggregates up to 10 x 15 x 25 mrn, located along the contacts of

montebrasite and dark grey quartz in the central parts of the pegmatite

body. It is partly altered to arsenian stibnite, and oxidized to senarmontite,

probable arsenolite, and stibiconite.

Arr,rproxrrrr

The allemontite contains exsolved arsenian antimony, and shorps the

same textural characteristics and general appearance as the similar Sb-bear-

ing allemontite from Varutrdsk (Quensel 1956, Fig' 5, <<Tlpe I>). The
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KlA OGl.
*In this arricle, the term allemontite is used for natural AsSb (1:1) alloys; these

commonly contain blebs of arsenian antimony or.antimonian arsenic exsolved from ori-
ginal homogeneous non-stoichiometric (As, s6) alloys. The natural Assb phase has been

ieferred to is stibarsen by Ramdohr (1955), Strunz (1970), and Leonard et al. (1971),
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typical basal and rhombohedral cleavages, producing triangular striations
and fracture on basal fragments, are well developed. In polished section,
exsolution lamellae and blebs of the arsenian antimony are clearly visible
in the darker matrix of allemontite.

The chemical composition and unit cell dimensions of the Rush Lake
allemontite are shown in Tables r and2, respectively. They agree very well
with all the values published to date, also shown in the quoted tables. unit
cell dimensions of the arsenian antimony could not be established, since
tle number and quality of its r-ray powder reflections were not sufficient
for their calculation. However, the obaerved small shift of individual
d-values from values for pure antimony towards those for arsenic confirms
qualitatively the composition of this phase, as established by microprobe
analysis.

It has been noted by earlier workers that the unit cell dimensions of
natural fusb phases do not correspond to those of their synthetic counter-
parts. Quensel et al. (1937) and Leonard et aI. (lgzl) have suggested
that the contraction of c and the decrease in volume is caused by a small
admixture of Fe, which is fourid in most natural samples but mostly not
quantitatively determined. considering the difierent parageneses from
which the natural fusb alloys com", the difierent meaia mm which they
crystallized, the rather nalrow range of c parameters they show (Fig. lj,
and the increase of c in dre homogeneous varutrdsk and pilbram allemon-
tites upon heating (Table 2, Fig. 1), we question the influence of Fe as
the only factor. some variations in the Assb structure, unknown to date,
could be partly responsible for the observed discrepancies; the existence of
the recently-discovered monoclinic species paradociasite sbr(sb,As), (Leo-

Tanr.l 1, cusMrcA'. coltposmow or .dr.r.auoNrrru, Ansnwrarv Arvrrrvrorv arno

allemon- unit arsenian unit arsenian unit
stibaite cell
wt % content *

tite cell antimony cell
utL % content * wt- % mntent *

1.01

sb
As

62,91
38.01

3.03 87.74 499 ?0.93 8.12
2.57 433 .80

": ty

r00.92 6.00 98.61 100.88 20.00
* Hexagonal unit cell content.

** N.d. - not detected.
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nard et aI. r97r) suggests that suc.h discrepancies could resurt
structural and bonding variations within the fu-Sb system.

Ar.rnnerroN Pnonucrs

Arsenian stibnite replaced the aggregate of allemontite and arsenian
antimony preferentially along cleavage planes, in tirry fibres arranged
commonly in radiating aggregates. The chemical composition of this

TygTl shows up to one fifteenth of its sulphur substiiuted by arsenic
(Table 1). X-ray powder diffraction patterns of anenian stibnite, con-
iaminated by allemontite and oxidation products, are sufrcient for identi-
fication but do not permit a reasonably accurate calculation of unit cell
dimensions. The slight shifts in d-values from spacings characteristic of
pure SbrS, cannot be related to any simple pattem o1 .lr*gu, in a, b
and c.

981

from

le
-
o

co, A oo, A
Frc. 1. unit cell dimensions of analyzed natural homogeneous allemontites (dots;

T*]s 4 compared with those_-of_ svnthetic (As-sb) aloyi tzuif fi".r, A; skinner
1965). Crosses mark the unit cell dimensions ol treaiua hoi.-gilrruo* aiiemontites from
larutr:is! (470"c for 3 hrs.,.Quensel et,al. 193?) and plibiam taoo;c l"t 792 hrs.,
wretblad 1941).- Dotted verrical lines show the rmit cell dimension 

"-g* 
of otho

allemontites (Table 2).
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Senarmontite and possible arsenolite are the only oxidation products

found to directly ruplace the alloys. They form soft chalky white powdery

aggregates that punetrate the primary alloys as thin films and flakes along

tiJ 
"l"""u"gu 

planes. The r-r"y powder difiraction reflections are invariably

broad, ,"r!ty split into indislinct doublets, and a portion 9f the chalky

material shows n around 1.750, characteristic of arsenolite. Thus the cubic

oxides of both Sbu+ and As'+ seem to form at the expense of the native

metals.

A wide range of colors is characteristic of a fine-grained to amorphous-

looking mirrerai showing a cubic r-ray powder diffraction pattern with a:

10.26 A. Greenish-white, pale beige, rusty orange' yellow, and dirty brown-

ish coatings of this mineral penetrate skeletal crusts of arsenian stibnite and

fissures in adjacent quar7 and montebrasite. The x-ray data can be cor-

related with those foi stibiconite, but the colour variations and broad range

of n (1.70-1.84) suggest rhe presence of more mineral species. Sodic ro-

meite could possibly occur in the particular environment of the pegruatitg

and substitution of As for Sb is possible (cf. ar:senian stibiconite, Mason

in Quensel 1956), but the available material does not permit any meaning-

ful chemical tests.

Onrcns

The occurrences of (fu, Sb) alloys in pegrnatites seem to be very rare.

Native bismuth is a relatively frequent accessory phase in well-difteren-

tiated granitic pegmatites (e.g. Fersman 1940, 6dman L942, Jahns 1953,

Standk 1g54, 105?, Volborth 1g60, Vorma & Siivola 1967, Forster et aI.

1967, Crouse & Cernf lg72), but allemontite is reported only from Varu-

tr[sk (Quensel et al. 1937, Wretblad 1941) ; finds of native antimony

and bismuthian antimony also are exceptional (Laitakari 1957, quoted in

Volborth 1960).

The Odd Wesr pegmatire containing the described allemontite be1919s

to the Bernic Lake - h.ush Lake group of pegmatites, as characterized by

Cemf & Turnock (lg7l). These pegmarites show a high degree of difier-

entiaiion and enrichment in rare elements (Li, Rb, Cs, Ta, Sn, P, F)

and most of them belong to a low pressure / Irryh temperature petalite-

bearing type of Li-rich pegmatites. Traces of native metals (Bi) and

sulphiJes 
- 
(sphalerite, arsenopyrite, c6alcopyrite, bismuthinite) have been

found in many of them, particularly in the Tanco pegmatite at Bemic

Lake (Crouse & Cernf 1972; the assemblage of native metals and sul-

phides is currently being studied). They seem to be con"fined to this
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pegmatite group, in contrast to other pegmatite type found in south-
eastem Manitoba.
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