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ABsrRAcr

Stibivanite, an antimony-vanadium onde, is a
new mineral found at the Consolidated Durham
Mines and Resources Ltd. antimonv deposit, Lake
George, New Brunswick. It occurs as very yellow
green to deep yellow green radiating fibrous crys-
tals, up to 2 mm in lengfh, associated with native
antimony, stibnite, senarmontite and pyrite. Stibi-
vanite is monocliniq space group is C2/c, a
l7.gss(6), b 4J92(l),  c 5.500(2) A, p = gs.ts
(3)' (Szymafski 1980). The stronsest lines
in the X-ray powder-diffraction pattern are [d-"."
(I) l :  4.646(6'),  35A2Q), 3.173(7), 2.996(10),
2.114(41, 1.870(4), 1.7 47 (4\. Electron-mioopnobe
analysis gave the composition: Sbros 79.31, VO,
22.01, total L01,32 wt. Vo, correspondrng to
Sb3+r.nrVa+o.sgO5. The ideal formula, Sb:VOr, Z =
4, is confirmed by crystal structure (Szymafski
1980). Calculated density is 5.2U Mg m-3.
Stibivanite is optically biaxial negative. no ) 1.8'7,
ny < 1.89,2V = 85" (: t1') ,  r  )) v, X is paral lel
to b, ZAc - 0o. Extinction is parallel to c. Pleo-
chroism is strong with y emerald green, Z olive
green, X emerald green with olive tint. The min-
eral is readily synthesized by direct combination
of SbrOs with VzOs or VzOa in vacuum-sealed
silica tubes in the temperature range 625-675"C,
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Sorrtrvnng

On a d6couvert un nouveau min6ral" la stibiva-
nite. oxyde de Sb et de V. dans le gite d'antimoine
exploit6 par Consolidated Durham Mines and Re-
sources Ltd. au lac George (Nouveau-Brunswick).
Les cristaux, fibroradi6s, d'un vert jaune d un
vert jaune fonc6, atteignent 2 mm de longueur.
Antimoine natif, stibnite" senarmontite et pyrite
sont les min6raux associds. La stibivanite. mono-
clinique C2/c, a pour maille a L7.989(6), b
4.79i(t),  c 5.500(2) A, p = 95.15(3)'  (szymaf,-
ski 1980). Irs raies les plus intenses du
clich6 de poudre sont donn6es sous la forme d-u"

O)
2.114(4), 1.870(4), 1.747(4). Une analvse i la
microsonde 6lectronique donne SbsO* 79.31' VO2
22.01, total 101.32 (7o en poids)' ce qui corres-
pond l la formule Sb3+s.61va+6.esOo. La formule
id6ale SbsVOr Q - 4) -est confirm6e par la struc-
ture cristalline (Szymaf,ski 1980), d'oi la den-
sit6 calcul6e, 5.264. Optiquement. la stibivanite est
biaxe n6gative, na ) 1,87, n'Y 4 1.89, 2V = 85"
(:Llo). r >> v, X paralldle iL b, ZLc - 0o, d'ott
extinction parallble i c,' fortement pl6ochroique:
Y vert 6meraude, Z vert olive, X vert 6meraude
e teinte olive. On peut facilement synth6tiser ce
min6ral en combinant SbO" avec VzO* ou VzOa
en tube de silice scell6 sous vide, entre 625 et
6750C.

(Traduit Par Ia R6daction)

Mots-dAs. stibivanite, oxyde d'antimoine et de va-
nadium, Consolidated Durham Mines and R*
sources Ltd., gite d'antimoine, lac George, Nou-
veau-Brunswick.

INrnooucuoN

In October 1978, Dr. V. Ruzicka of the
Geological Survey of Canada brought to the
attention of one of us (SK) an occurrence of
radioactive mineralization and thucholite in the
antimony ore from the Lake George deposit,
New Brunswick. An examination of the speci-
men$ revealed a bright green mineral as a crust
of fine, fibrous to platy crystals on some of the
rock surfaces. An X-raydiffraction pattern of
the mineral could not be identified by com-
parison with known minerals, suggesting a new
species. An attempt was made to obtain more
of the mineral from the mine, but none was
present in the material sent.

A short time later the green mineral was
observed by Dr. J.D. Ssott (Eldorado Nuclear
Ltd.) in specimens from the mine dump that
were believed to have originated from the 453
stope. Also, the mineral was observed in sam-
plei supplied by Ms. B. Zaleski of Eldorado
Nuclear Ltd., collected from the mine 7 m
west of plue 263 in the hanging wall of the*Retired.

329



330 TIIB CANADIAN

vein. More recently, Dr. J. Grice, National
Museum of Nafural Sciences, provided us with
specimens that he had collected from the mine
stockpile in June 1976.

Detailed mineralogical studies confirm that
the green fibrous material is a new antimony-
vanadium oxide mineral. The new mineral ,rli-
bivanite (stib'i van it) is named for the com-
position; the mineral and name were approved
by the Commission on New Minerals aird Min-
eral Names, I.M.A., prior to publication. Type
material is preserved in the Systematis Refer-
ence Series of the National Mineral Collection,
Geological Survey of Canada, Ottawa (61523,
61524, 61525), the Royal Ontario Museum,
Toronto (M36642) and the Mineral Sciences
Division, National Museum of Natural Sciences,
Ottawa.

OccuxneNcB

The Lake George deposit, now being mined
by Consolidated Durham Mines and Resources
Ltd., is located 40 km west of Fredericton, New
Brunswick. The deposit consists of a vein sys-
tem, in an area of Silurian greywacke and
quartzite with associated shale and argillite,
about 4 km east of a large granitic mass of
Devonian age. Stibnite, the most abundant
ore mineral, occupies interstices between quartz
and carbonate of the vein. Earlier mineralogical
studies by Abbott & Watson (1975) listed arse-
nopyrite and pyrite as following stibnite in
abundance, with several sulfosalt and sulfide
minerals in trace amounts: tetrahedrite, chal-
costibnite, plagionite, fiiltippite, bournonite and

Frc. l. Scanning electron-microscope image of stib-
ivanite showing its fibrous properties.
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cubanite. The particular specimens examined in
this study contain native antimony as the major
constituent, followed by stibnite, senarmontite,
pyrite, stibivanite, arsenopyrite and sphalerite.
These specimens were selected for their stibi-
vanite contents and are not representative of the
ore. St. Pierre & Bourgoin (1978) reported that
stibnite is the main ore mineral, with some ore
zones also containing I to 5% native antimony.

Abbott & Watson (1975) identified three
stages of mineralization. The first stage con-
sisted of euhedral pyrite and arsenopyrite, fol-
lowed by stibnite and various sulfosalts, with
the third stage forming cubanite. Our limited
observatrons support those of Abbott & Wat-
son. The evidence suggests that native antimony
and stibnite crystallized simultaneously, with
stibivanite and senarmontite forming in the
same stage of mineralization or shortly there-
after.

Pnvstcer- AND OPTIcAL PnopBnrrrs

Stibivanite occurs as radiating fibrous crys-
tals up to 2 mm in diameter. The color is very
yeliow green (115) (colors and numbers refer
to ISCC-NBS Centroid Color Charts) to deep
yellow green (118). The mineral is easily split
into fine, flexible and elastic lath-shaped fibres
(Fig. 1).

The streak of stibivanite is rrhite, and the
lustre is adamantine. A sample sufficient for
density measurements could not be separated
from the hand specimens; however, the cal-
culated density is 5.267 Mg m-'. Micro-indenta-
tion hardness. based on nine indentations on

Frc. 2. Optical photomicrograph of a fracture
filled with stibivanite (medium grey), stibnite
(light erey) and native antimony (white).
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Seen in polished section, stibivanite occurs
in veins and as fracture fillings closely asso-
ciated with native antimony, stibnite and senar-
montite (Fig. 2). It also occurs as isolated
crystals, interstitial to quartz (Figs. 3, 4), some
of which are completely free of inclusions. The
maximum size of these crystals is about 100
p,m. The mineral is moderately anisotropic,
ranging from light to dark grey with some green
to yellowish internal reflections. The mineral
is not soluble in cold concentrated HCI or
HNO;, but dissolves readily in aqua regia.

CovrostrloN

Stibivanite was chemically analyzed with a
MAC 400 electron microprobe. The data were
corrected using a modified version of the
EMPADR VII computer program of Rucklidge
& Gasparrini (1969). Energy-dispersive and
wavelength analyses indicated only antimony and
vanadium, suggesting that the mineral is es-
sentially an oxide. Infrared analysis revealed
the absence of OH or HzO. With synthetic
VzOs (for V) and stibnite (for Sb) as standards,
the analysis gave two choices: Sbros 79.31,
VaOa 19.89, total 99.20 wt. % corresponding
to Sb3+e.osva+r.srOe (basis O = 9) or Sb:Oa
79.31, VO2 22.01 , tolal 101.32 wt. /o cor-
responding to Sbu*z.orVa+o.grOs (basis O : 5).
Subsequent crystal-structure analysis (Szymarf-
ski 1980) confirmed SbrVOs.

SyNrnssrs

Various synthesis investigations were carried
out to elucidate the valence states of antimony
and vanadium, the possible compositional varia-
tions as well as general reaction rates and volati-
lities that could be of use in determining the
genesis of the mineral. The various oxides em-
ployed for the synthesis work were weighed,
mixed in a mortar and either pelletized or
spread lightly in silica boats. The mixtures
were then vacuum-sealed in silica tubes and
subjected to various temperature-time heating
programs. The final products were examined
microscopically, by X-ray-diffraction and elec-
tron-microprobe analyses and by scanning elec-
tron microscopy. The results showed that
the new mineral can be synthesized readily by di-
rect combination of SbzOa with VeOs or V"On, but
not with combinations of either Sb:Oe or VzOr.
High temperatures favor the formation of homo-
geneous crystal tufts. The optimum temperature
range is 625475", and extensive crystal devel-
opment occurs on the-walls of the tubing re-

Frc. 3. Photomicrograph of stibivanite with inclu-
sions of native antimony (white) and senarmon-
tite (dark grey) interstitial to quartz.

Frc. 4. Photomicrograph of homogeneous euhedral
stibivanite associated with carbonate and quartz.

several grains, gave VHNso - 232 (148-256),
equivalent to a Mohs hardness of 4.3(2).

Optically, stibivanite is biaxial negative with
2V = 85o (-L1"). The indices of refraction are
nq, ) L.8'7, ny 1 I.89. The orientation of the
fragments, relative to the lath-shaped habit
(elongated c), is i - X; angle between c and Z
is about 0o, and thus extinction parallel to c.
Dispersion is strong with r )) v. Optical sign
is length slow (*). The pleochroism is strong
with Y emerald green, Z olive green and X
emerald green with olive tint.
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2 9.0r 8.959 200

6 4.646 4.630 110

1/2 4.4A6 4,479 400

1 / 2  3 . 7 3 0  3 . 7 3 8  3 1 0

112 3.579 3.577 l | l

7 3.502 3.496 i l l

7  3 . 1 7 3  3 . 1 7 2  3 t 1

T 3.oro 311
10 2 .996 |

L 2.986 600

1/2 2.A75 2,870 510

112 2.7n 2.739 002

112 2.682 2.68 702

I 2.618 2.621 
-slt

1/2 2.556 2.556 202

1/2 2.474 2.470 511

112 2,436 2.436 EO2

z 2.394 2.396 020

2 2,314 2.3t5 220

1t2 2.151 2.150 72'l

T2 . l r5  
-602

4 2.114 I
L2 . r13  420

112 2.059 2.057 Fl2

TABLE 1. X.RAY POIIDER.DIFFRACIIOII DATA FOR STIBIVANITE ( l9S0). The results show that stibivanite is
monoclinic, space gtoup C2/c, a 17989(61 ,
b 4J92( l ) .  c  5.50O(2)  A,  B = 95.15(3)" .  The
structural analysis confirms that the ideal for-
mula is Sbt+rVn+Ou, Z = 4. Along a, the
structure is characterized by bonded groups of
(SbOg-VOsSbOa) units, which do not bond to
adjacent units along a. These units form con-
tinuous ribbons in the c direction, but are not
bonded in the & direction. This accounts for the
fibrous acicular form of the crystals, with c
being the needle axis, and for the perfect cleav-
age in the a--c and D-c planes.

ACKNoWLBDGEMBNTS

The authors are grateful to Professor G.
Chao, Carleton Univenity, Ottaw'a, for the
optical measurements, to Messrs. P. B6langer,
E. Murray, J. Stewart and D. Owens, CAN-
MET, for X-ray and microprobe analyses and
P. Carridre for photographic assistance.

RsrsnsNcEs

Assorr, D. & WersoN, D. (1975): Mineralogy
of the Lake George antimony deposit, New
Brunswick. Can. Mining Metall. BulI. 68(759)'
I  1  1 -1  13 .

DamrcT, B., Bovm; J.-O. & Ger,v, I. (L976):
Un nouveau compos6 de I'antimoine III: VO
Sb:Oa. Influence st6r6ochimique de la paire non
li6e E, relations structurales, m6canismes de
la r6action chimique. l. Solid State Chem. 19,
205-2t2.

RucKLrDcE, J.C. & GNpennrNI, E. (1969): Speci-
fications of a computer progralrune for processing
electron microprobe analytical data (EMPADR
YII). Dep. Geol., Univ. Toronto.

Sr. Prcnnr, B. & Bouncow, B. (1978): Consoli-
dated Durham Mines and Resources Ltd, In
Milling Practice in Canada (D.8. Pickett, ed.),
Can. Inst. Mining Metall,, Spec, Vol. L6, 3L5-
327.

Szrrvrer(srt, J. (1980): A redetermination of tle
structure of SbJy'Os, slibivanite, a new minetal.
Can. MineraL lS, 333-337.

Received May 1980, revised manuscript accepted
June 1980.

3

I

4

1 t 2

\ /2

3

3

1/2

t

I

2.031

1.942
't .870

1 . 8 1 8

1 . 7 4 7

r .751

1 . 7 1 4

1 . 7 0 1

t.647

1 . 6 6 1

1 . 6 3 9

2.032
'I 

.944

1.869

r . 8 1 5

t " - -
I r.78e
I

u.788
1.748

r . r12
I  .701

'1.662

I .640

l-r .ssr
I
u.5e3

I .543

['i .qsq
I
I r .4e3
I

u.4e3
be ld  d  .

7 1 1

421

620

&2

10.0 .0

222

tlr

222
- l l3

9 l l

l t 3

802

422

82r

613

10.0.2

330

l3 l

12 .0 .0

r.494)

' I  
1.594

v2 1.567

I  t . 5 4 5

1/2 1.525

3  1 . 4 9 4

(28 mre l ines

114.6 m Debye-scheftr  c6@ra, Fe-f i l tered co rddlat lon'  I '  1.7902. lalues
of d @s mE obtrined on @terlal fru iype l@allty; values of d cdlc are
based on celt dl@nslons fFn structure amlisls of sytlthetlc crystal.
a 17.989(6),  6 4.792(l) ,  o 5.500(2)A',  B 95.1s(3)q. space Grcup c2lc.

mote from the charge. Although variations in
the ratio of SbrOs:VO2 were observed in mas-
sive products, the euhedral crystals were con-
sistently very near 2SbgOa.VsOa in stoichiome-
try. Although the mineral apparently sontains
Va*, the best crystals were obtained starting with
VzOg. During reaction t}re vanadium was oxi-
dized to the tetravalent state, and some of the
SbgOs was reduced to the metallic state. Darriet
et al. (1976) also found that this compound
was best prepared starting with VzOg but with
equivalent proportions of Sbros and SbzOr.

X-Rey Cnysrar.r,ocneprry

The X-ray powder-diffraction pattern of stibi-
vanite, given in Table 1, is in reasonable agree-
ment with that of Darriet et al. (1976) for
synthetic SbsVO5. Single-crystal studies of the
natural and synthetic materials gave identical
results. A structure analysis, using a synthetic
crystal, is reported separately by Szymadski


