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Ansrnecr

- Vlasovite (Na2ZrSiaO11) was originally described
from ttre Kola Peninsula. US.S.R as a metasomatic
replacement of eudialyte. It was zubsequently found
in ejected blocks of peralkaline granite on Ascension
Island. It has now been found in Villedieu Tona-
ship, Temiskaming County, Quebec, in large crystals
(up to 15 cm in lengfhy in pegmatitic portions of
an alkalic rock complex that has been regionally me-
t?morphosed. It coexists with potash feldspar, eudi-
alyte, mosandrite and alkalic amphibole and'is not
an alteration product of any other mineral. Ratlrer,
the vlasovite itself contains minute hdts of an altera-
tion product which is a new mineral with the mm-
position CaZrSi2OT, The grains are so small that as
yet it has not been possible to determine sufficient
physical properties to justify na-ing it. An anslysis

9f thg alo3ganying amphilole (potassian magnesio-
kataphorite) is also presented.

lntroduction and, gmeral geologg

Vlasovite (NazZrSiaOu) was first described by
Tikhonenkova & Kazakova (1961) in rocks of the
Lovozero alkalic massif, Kola Peninsula, USSR,
w'here it occurs as inegular grains 0.5 X I X 1.5
cm "in the contact zone of the massif among the
albitized areas of the eudialyte - microcline
fenites and pegmatoid nepheline syenites" (Ge-
rasimovslqy et al. I966).It was subsequently dis-
covered in ejected blods of peralkaline granite
on Ascension Island as an ac€ssory mineral and
dgqcribed by Fleet & Cann (1967). What is prob-
ably the most abundant ocun:rence of the mineral
has now been found in tJre agpaitic alkaline ro&
complex at Kipawa River, Villedieu Township,
Temiskaming County, Quebeq Canada.

The Kipawa complex is poorly exposed in Vil-
ledieu Township, at 46"47t 49/N 78o29r3lrfw.
It is essentially a regionally metamorphosed
complex of agpaitic roclcs which is in places
intensely folded. The commonest rock type is a
gneiss composed of albitg microcline and alkalic
amphibole (magnesio-kataphorite, Table 4) with
or without eudialyte. Within these gneisses are
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lenses and pods of pyroxene, and amphibole-
rich rodcs of a more pegmatitic character that
contain a wide variety of rare minerals such as
eudialyte, agrellite, hiortdahlite and other mem-
bers of the wijhlerite group, mosandrite, miserite
and britholite. Pyroxene nepheline syenites out-
crop within one mile of these gneisses and are
probably part of the same complex.

Occwrence of ulasouite
The commonest occurrence of vlasovite is as

zub-rounded grains from l-2 ctn across sur-
rounded by red eudialyte in a rock composed of
potash feldspar, eudialytg vlasovite, mosandrite
and alkalic amphibole. Less common are crystals
up to 15 cm in length set in a matrix of potash
feldspar and eudialyte. Ire large crystals vlasovite
is pale brown but the smaller crystals always
appear silvery owing to internal reflection from
the excellent {010} cleavage planes.

Chemistrg
Several specimens have been analyzed by elec-

tron microprobe at the University of Toronto
and one by classical wet chemical methods at
the Institute for the Mineralogy, Geochemistry
and Crystal Chemistry of the Rare Elements
(IMGRE) in Moscow. The results are set down
in Table 1. The agreement with the accepted
formula NazZSi*Ou is very close. For compari-
son the analyses of the original Kola material
and that from fucension Island are also in-
cluded.

Crystal sqrnn'LetrV
The original Kola mineral was described as

monoclinic C2/c but the Ascension Island min-
eral inverts to a triclinic form at 29oC. The
Canadian specimens do not display any inver-
sion, remaining monoclinic between the temper-
ature of liquid nitrogen and 600oC. The crystal-
l og raph i c  da ta  a re :  4 :11 .1 (1 ) ,  b :10 .1 ( i ) ,
c : 8.6(l)4, 0 : 100.7(2) o. These may be com-
pared with the data for the original Kola min-
eral vrhich are. a: 10.98, b: 10.00 a- 8.52,
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lt : 100,24P. The space group (by single crystal
methods) is a least Cc and there is almost cer-
tainly a centre of qfmmetry by analogy to the
Kola mineral which would give it the sfmmetry
C2/c.

In view of this peculiar inversion in the As-
cension Island material it was decided to re-
examine the type vlasovite from Lovozero. A few
grains were kindly provided by R. Tikhonenkova
through E.I. Semenov of the Institute for the
Mineralogy, Geochemistry and Crystal Chemistry
of the Rare Elements (IMGRE) of the Ministry
of Geology, Moscow, U.S.S.R. The Lovozero vla-
sovite was found to remain monoclinic at all
temperatures down to that of liquid nitrogen
and so the inversion to a triclinic form at 29oC
remains unique to the Ascension Island vlasovite.

Both the Lovozero and Kipawa vlasovite dis-
play thermally diffuse reflections indicating dis-
order which may arise in a framework unable
to readjust into two twinned triclinic forms.
There is, however, no obvious explanation of
this behaviow as there is no significant chemical
difference between any of the three occurrences.
An indexed powder pattern of the Kipawa vla-
sovite is presented in Table 2 where it is com-

TABLE 
'I. 

CHEMICAL COMPOSITION OF VLASOVI]E

pared with the original Russian data that aqpear
in the PDF file. d-spacings have been calculated
from the cell constants for x-radiation of qrave-
length 1.54184 and are compared with the mea-
sured values. There are distinct diffsences be-
tween the indexing arrived at in this manner
and that given in the PDF file. Further inspec-
tion of Table 2 shows that a number of the
observed lines in the pattern of the Lovozero
material do not agree with the calculated pos-
sible lines. This is probably to be attributed to
the fifferences between the cell constants for the
Kipawa mineral and those presented by Tikho'
nenkova & Kazakova (1961) for the original
Kola mineral. A re-determination of the Kola
mineral would be desirable.

Stabilitv
A reconnaissance study of a preliminary nature

in the system NaaO-ZrOz-SiOe has been reported

TABLE 2. '-MY POI,IDER DIFFMCTION DATA FOR VLAsOVI'IE

KIPAIIA. QTJEBEC
t"kl %b5-d^1j r."

LOVOZERO' USSR

hkl dca.tc dobs( :i'KLIPDF) rolr

6,423 5.94 l l t
6.423 5,4 200?
6 .108  5 .26  111
5.890 5.02 020
5,400 4.23 20'l
5 . 213  3 .88  2 l l , l 2 l
5.000 3.68 L02,220
4.966 3.57 301
4.751 3.50 721
4,537 3.37 310
4,447 3.26 201,022?
4.294 3.058 202
4.294 2.966 311,122
4.207 2.9O9 212,320
4.1s0 2.723 401,T13
4,168 2.536 3027
4.'t23 2.455 232
3.877 2.96 q?'l
3.869 2.245 322,?32
3.865 2.',I73 T33,523
3 .865  2 . i i 7  510
3.847 2.070 54'l,142
3.688 1.985 104,520
3 .669  1 .951  34 l , l 14
3,644 1.860 521,043
3 .600  1 .819
3.548 1.781
3.523 1.734
3 .460  1 .685
3.424 1.650
3.387 1.628
3.3114 1.606
3.333 1.562
3 .219  1 .536
3 ,212  1 .499
3 .212  1 .475
3.202 I  .455
3. ' , r85 1.433
3 . 1 1 0  1 . 4 1 7
3.097
3.097
3 .054
a  n t l

3 ,013
2.970
2.968
2.945
2.926
2.922

si02
A1 203
Fe0
Mgo

'I

0 . 0

0 . I

0 . 1

0 . 0

7 3 4 5

55.67 55.57 55.76 56.47

0 .00  -  0 .20

0 .60 *  -  0 . 10 *

0 .00  0 .23  0 .06
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I
25
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0 l l
0lT
I0 l
ilT
200' l l I
020
zol
210
120
217
021
ozT
201
002
102
127
211
121
012
o1Z
112
102
220
202
300
3oT
zzT
112
212
3 1 0
3rI-
030
221
022
022
122'130

301
031
o3T
202
r3T
302
3 l l
122
222
I t l

320

l l l  5.953 5.957 12
200 5.454 5.454 12
l l t  5,252 5.253 20
020 5.053 5,050 100
0211" 4.333 4.335 9
ofil ' 4.220 4.225 12
002 3.882 3.888 43
r l7 3.669 3.680 74
20z 3.548 3.563 26
z2T 3.483 3.486 5
112 3,40 3.421 3
310 3.363 3.367 33
030 3.237 3.235 42
ln 2,988 2.994 14
3l t  2,954 2.953 4
131 2.903 20

2.719 l0
2.527 20
2.M9 12
2.378 14
2.169 12
r.984 7
1.945 22
r . 857  5'I .783 16
1 .685  l l
1 , 6 2  4
I  . 6 1 0  6
1 .560  3
1 6 1 ?  2
' I  

.450 7'I 

.430 4
1 . 3 0 5  3

0 .490 .50

14.6 14.07 r4.38 14.03 1q.57

0 .0  0 .00  0 ,  1  5  0 .68

30.4 ?9.40 28.14 28.11** 28.96

100.3 100.24 99.99r 100.29.rr  100.00

Fonnula calculated as catJons to lI olygens:
1 .  Na2.02zr t .oeSi l . s+01.1  2 .  (Na,ca) . t . r rz " t . tgs i t ,g l0 t l

3. (Na,K,Ca)r.oZZ".g7Si4.Ot0rr

4. (Na,K,ca)r.ooZ".goSi3.gl0tt  5. Na2zrsi40l l

rFezo3 ** includes HfoZ L7 t lnc ludes loss on lg-

n i t i on  0 .11  f l i n c l udes  Nb205  0 .33 ,  H20  0 .41 ,  F  0 .20

Ca0

Na20

Kzo
Z?02

'1. 
vlasovite from Kipawa Rlver, Villedieu Township, Tem-

iscaming co. ,  Quebec,  canada, analyzed by microprobe.
(Average of 4 analyses)

2. vlasovite from Kipalia River analyzed by classical |,,let
chernistry, analyst M. Kazakova, IMGRE, Moscow' USSR' by
courtesy-of E. semenov (IMGRE)

3.  v lasovi te f ron Ascension Is land,  analyzed by c lassi-
cal  wet chemistry,  analyst  J.H.  Scoon. (Fleet  & Cann
I 967)

4.  v lasovi te f rom Lovozero massi f ,  KoIa Penlnsula '  USSR,
analyzed by classical wet chemistry, analyst M. Kazakova
(Tikhonenkbva & Kazakova 1962)

5.  Ideal  v lasovi te composi t ion

lhta obtalned by Norelco dlffractoreter using dlamnd and.syn--
the t lc  CaF '  (p rev ious ly  ca l ib ra ted  aga ins t  d lamond,  as  ln te rna l
standards.'nlckel -f Jl tered Cu radlation.
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by Michel-Levy (1962), but the absence of a
rigorously qystematic study of the system pre.
cludes the drawing of any conclusions about the
relative stabilities and relations between the
various sodium zirconium silicates.

This is important because the original Lovozero
vlasovite is described as an alteration Droduct
of eudialyte. '0... it forms after eudialyte and
metasomatically replaces id' (Gerasimovsky et
al. 1968). This most assuredly is not the case in
the Kipawa occrurence where vlasovite forms
large clear crystals in sharp contac[ with eudi-
alyte. Eudialyte is perfectly fresh and it is indeed
the vlasovite that shows evidence of alteration.
{ot only has eudialyte not been metasomatically
altered to vlasovite but the evidence of two re-
gionally metamorphosed eudialyte-bearing all€lic
complexes in Canada suggests that eudialyte is
a minenal that is stable through a very wide
range of metamorphic conditions.

The petrographic evidence at the Kipawa oc-
currence, suggests that vlasovitg eudialyte and
potash feldspar have crystallized together or in
sequence; indeed vlasovite and eudialyte prob-
ably have adjoining primary phase volumes in
the system NazO-CaO-SiO2-7rO2 although to
date eudialpe has proved to be e:rtremely dif-
ficult to synthesize and vlasovite extremely easy.

A series of heating experiments at one atfilos-
phere in platinium foil give the following re.
sults: 1200'C vlasovite; 1250oC vlasovite;
1300oC zircqn * liquid; 1400"C baddeleyite *
liquid. Vlasovite thus melts initially to zircon
and a sodium silicate liquid of composition
NazO.3SiOz and then to baddeleyite and a
more siliceous liquid of composition NazO.
4SiOe. The evidence from Kipawa strongly zug-
gests that vlasovite is a primary igneous mineral
and not a metasomatic alteration product.

Alterati.on of ulasouite
Although vlasovite generally occurs in large

clear crystals a number of grains display an
alteration along cleavages. The alteration forms
radiating sheaves of prismatic crystals 0.1 - 0.3
-m long. These are far too srrall to permit the
determination of optical or physical properties
e:<cept that they have very low birefringence.
The eiremical composition determined by elec-
tron microprobe is shown in Table 3. It is
apparcnt that tlee mineral has the ideal com-
position CaZrSizOz and is a new mineral. In-
deed, no chemical compound of this composition
is known. In view of the lack of physical or
optical data it is not possible to name the min-
eral formally.

Apparently its formation is due to the penetra-
tion of calcium-rich solutions along the cleavages

either during the late igneous history of the
complor or during its subsequent regional me.
tamorphism. There is mudr to suggest that some
melting of the rodcs omrrred during regional
metamorphism and the fact that lime.rich liquids
were present is indicated by interstitial inter-
growths of calcite and fluorite that strongly re-
smble the synthetic products of eutectic cystal-
lization. The alteration is a simfle one requiring
the substitution of one calcium ion for two so-
dium ions and the removal of two molecules of
silica.
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TABLE 3. ALTERATION PRODUCT OF VLASOYI]E (Av. Of 2 ANa.IYSES)

40 .3
n t
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18 .0
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4 1 . 3
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TABLE 4. POIAS5IAN MAGIIESIO.KATAPHORITE ACCOI'IPAI{YING YLASOVI'IE

Cations to 24 (0r0H,f)
7,73'l
0 . 1  l 7
0.005
0 .01  3

0.813
0.381
0 .100
3.463
0 ,18  1

0.01
5. I0 0.768
7.26 1.980
2,96 0.370
0,35 0.328
2,17 0.965

(Na,r) 
r. ruca.rr 1yg, Fez+,e*c)o. uFe3+. st 

(si,Al )7.8502e0H.llF.gz

Analyzed at Instltute for Mlneralog.y, Geochffi lstry and Crystal
Chemistry of the Rare E]enents (II4GRE), Moscow, USSR.
Analyst: Z.T. Kataeva

wt. %
5.102 54.95
41203 0.70
r10? 0.05
Zr0Z 0.19
Nb205 0.01
Fer0, 7.68
Feo 3.24
lilno 0.84
Mso
Lt20
cs20
ca0
NaZ0
Kzo
H20r
F

16 .52
0.32
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