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Assrr.Acr

Ekanite from the type locality (Sri Lanka),
ThCa$isO"', is metamict and gives only a very
poor Debye-Scherrer diagram; heated Sri Lanka
ekanite ̂ is body-centred tetragonal, with a 7.46, c
14.96 A. Natural ekanite from the Tombstone
Mountains, Yukon Territory (Srymafski er aL
1982) has the same chemical composition and gives
a powder pattern tlat matches that of heated eka-
nite from Sri Lanka. The crystal structure of
ekanite is charactei'ized by SisOro shpets, space
grotp 1422, a 7.483(3), c 14.893(6) A. Steacyite
corresponds to Th(Na,Ca)e(K1-.8,)SisO^, z :
0.39, described by Perrault & Richanil (1973) under
the name "ekanite". The crystal structure of stea-
cyite is characterized by discrete pseudocubic ar-
rangements of SisO4, space group P{/mcc, a
7.58(1), c 14.77(2) A, Z=2. Powder diagrams of
ekanite and steacyite show significant differences.
A Th-{a-K silicate from central Asia was de-
scribed by Ginzburg et al. (1965) under the name
"ekanite"; it corresponds to Th(Ca,Na)r(Kr-,D")
Sisor., with z between 0.23 and 0.40. Space group,
cell dimensions and powder pattern are essentially
idontical to those of steacyite; tlis mineral should
receive a name other than ekanite. These two min-
erals may define a continuous series. The name
honors H.R. Steacy of the Geological Survey of
Cnnada. Iraqite (Livingstone ?r al. 1976) gves
a powder pattern identical to that of steacyite and
is presumed isostructural. It corresponds to (RE,
Th)cas(Kr_,Eo)sisoeo, with z - 0.47.

Keywordsz new mineral name, steacyite, Ca-Na
"ekanite", Saint-Hilaire, "kanaekanitd', iraquite,
mineral series steacyite - Na,Ca "ekanite'.

Solrrvrens

L6kanite du lieu dbrigine (Sri Lanka), ThCag
Si3O26, est mEtamicte et donne un dragramme
Debye-Scherrer de mauvaise qualit6; l€kanite
chauff6e du Sri I^anka qst quadratique I maille
centrde. a 7.46. c 14.96 A. L€kanite naturelle du
mont Tombstone (territoire du Yukon) (Szymanski
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et al. 1982) a la mSme composition chimique et
donne un diagramme de poudre identique i celui
de l'6kanite chauff€e du Sri I-anka. La structure
cristalline de l'6kanite est caract6ris6e par des
feuillets SisO:o; groupe d'espace 1422, a 7.483(3),
c 14.893(6) A. I-a steacyite correspond l Th(Na'
Ca)r(Kr-,E,)SieO:o, e - 0.39; le min6ral avait
d'abord €t6 d6crit par Perrault & Richard (1973)
sous le nom d'6kanite. La steacyite est caract6ris6e
par des groupes distincts SisOxs, Sroupe d'espgce
P4/mcc, a 7.58(l), c 14.77(2) A, et Z=2. Les
diagrammes Debye-Scherrer de l'6kanite et de la
steacyite montrent des diff6rences. Un silicate
de Th-Ca-K a 6t6 d6crit par Girnzbrurg et al-
(1965) sous le nom d'6kanite. On le trouve en
Asie centrale. Ce silicate correspond i un Th
(Ca,Na)z(Kr-,E,)SiOr, avac z en;tre 0.23 et 0.40.
k groupe d'espace, les dimensions de la maille
cristalline et le diagramme de poudre sont identi-
ques i ceux de la steacyite. Oe min6ral devrait
€tre d6sien6 sous un autre nom que celui d'6kanite.
Ces deux min6raux d6finiraient une s6rie continue'
Le nom honore H.R. Steacy de la Commission
g€ologique du Canada. L'iraqite (Livingstone ef al.
1976) donne un diagramme de poudre identique i
celui de la steacyite; on les pr6sume isostructurales.
L'iraqite correspond A ( ?R'Th) Caz(Kr -,E,) SisO:0,
avec z : 0.47.

Mots-cl4sz nom nouveau, steacyite, Ca-Na '€kanite",

Saint-Hilaire, *kana6kanite", iraqite, s6rie steacyi'
te - NaCa "6kanite".

IurnopucrroN

The name ekanite was originally given by
Anderson et al. (1961) to a metamict mineral
corresponding to ThCafieoro. In recent min-
eralogical literature (Ginzbvg et al. 1965'
Mokeyeva & Golovastikov 1966, Perrault &
Richard 1973, Richard & Perrault 1972), the
name has been applied to Th(CaNa)r('Kr-,n')
SisOeo and to Th(Na,Ca)u(K'-.8")Si8Oro. Fur-
thermore, the new name kanaekanite has b€en
used by Povarennykh (1966) and Povarennykh
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& Dusmato.r (1970) to designate Th(Na,Ca),
(Kr-,8.)Si8Oro. The structure of nonmetamict
ekanite of composition ThCae,SiaOro has recently
been solved by Szymadski (19S1)t.

It is now quite clear, particularly in the ligbt
of the crystal-structure work (Szymadski 1981,
Szymariski et al. 1982, Mokeyeva & Golovastikov
1966, Richard & Perrault 1972) that the above
constitute one distinct mineral species (ekanite),
and one distinct mineral series between stea-
cyite, Th(Na,Ca)g(Kr-"f1,)SLOso and anotler
species (as yet unnamed), Th(Ca,Na):(K'-,[,)
SisOror

OnrcrNer, EraNrrr eNp Tor"rsstoNr
MouNterNs EreNrrr

Ekanite is the name proposed by Anderson
et al. (1961) to designate the green, trans-
parent to translucent mineral from Sri Lanka;
chemical composition of this material is given
in Table 1, column 2, and the chemical forrnula
is given in Table 2, column 2. Essentially, this
material is ThCa:SiaOzo.

Anderson et al. (1961) recognized that their
natural ekanite was completely metamict and
did not give an X-ray-diffraction pattern. How-
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TABLE 2. CHEI'IICAL FORI.IULAT FOR EKANIIE, AII UTT$$ED Th.CA.K
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ever, Dr. R.J. Davis (unpubl. data) obtained
a powder pattern on heating the ekanite above
650'C; it is reproduced in Table 3, column 2
(E.J. Fejer, pers. comm., 1980). Anderson et a/.
(1961) concluded that heated ekanite had a
body-centred tetragonal cell with a7,46, c L4,96
A.

Szyinar{iki et al. (1982) report€d on a min-
eral from the Tombstone Mountains, Yukon
Territory, that corresponds to ThCarSirOzo.
Their microprobe analysis failed to reveal the
presence of any K or Na. Difficulties in anal-
yzing this material with the electron micro-
probe led them to prefer the theoretical com-
position ThCar,SieOn to the measurements ob-
tained with the microprobe; the microprobe
measurements gave a structural formula close to
the theoretical composition This mineral is
crystalline, non-metamict ekanite.

Ekanite from the Tombstone Mountains has
space group 1422 wrth a 7.483(3), c 14.893(6)
A, Z:2. These data agree well with the "heated
ekanite" data of Dr. R.J. Davis, as do the
powder patterns of the two materials (Table 3,
col .  1  and 2) .
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TABLE 3. DEBYE-SCHERRER PAfiERNS FOR EMNITE, AN UNNMED Th-Ca-K SILICATE,
STEACYITE AND IRAQITE
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and Th-Na-K silicate (Perrault & Richard
1973) were originally described as ekanite.
X-ray-diffraction and chemical data on these
minerals are quite complete. The Th-Ca-K
silicate corresponds to Th(Ca,Na)z(Kr-,flo)
Sisoro (Table l, columns 3 and 4; Table 2,
columns 3 and 4). ft is characterized by pre-
ponderance of Cas+ in the B sites of the struc-
ture; in addition, K+ is prevalent in the C
position although there are important vacancies
(z in the range 0.23 to 0.4O).

The Th-Na-K silicate corresponds to Th(Na,
Ca)r(K'-'f],)SisO:o (Table 1, columns 5 and
6; Table 2, columns 5 and 6). It is character-
ized by preponderance of Na+ in the B sites;
in addition, K* is prevalent in the C position
although there are important vasancies (z in
the range 0.20 to 0.30). This mineral has now
been renamed steacyite. The space group for
both minerals is identical, as are Debye-Scherrer
diagrams; cell-size variations are within the
estimated standard deviation. These data are
P{/mcc, a 7.58(1), c 14.17(2) A, Z:2.

Cnysrer. Srr,uctunss

The crystal structures of ekanite from the
Tombstone Mountains and that of steacyite are
illustrated_in the following paper (Figs. 2 and
4, Szyma{ski et al. t9S2r, 

-The 
two 

-structures

differ in two important features: 1) the manner
of arrangement of SiO4 tetrahedra: the ekanite
from the Tombstone Mountains shows a puck-
ered sheet arrangement of SiOn tetrahedra of
composition SieOm (Fig. 2 in Szymadski et al.
1982), whereas steacyite from Saint-Hilaire
shows independent discrete SieOzo units (pseudo-
cubic arrangement of tetrahedra: Fig. 2 in
Richard & Perrault 1972, Fig.4 in Szyma{iki
et al, 1982). 2) the potassium site; the potential
potassium site in the ekanite from the Tomb-
stone Mountains is complelely vacant, whereas
in the Saint-Hilaire steacyite, it is more than
507o occupied.

These two differences are obviously linked:
the presence of K* at (A,O,1/z) in steacyite
annuls any possibility of bridging bonds be-
tween adjacent SisOro groups and favors the
closure of Si*O bonds into a cubic arrangement
of tetrahedra. The complete absence of K*
favors a sheetJike organization of SLOzo in
ekanite. We consider that these major structural
differences are justification for different mineral
names.

Ineerrs

The mineral iraqile (Livingstone et al. 1976),

discovered in granites from northern Iraq, has
a Debye-Scherrer pattern identical with those
of Th-Ca-K silicate and steacyite. It has a
space group P4/rncc, a 7.61(l), c 14,77(2) A,
Z:2. \are-earth elements are preponderant in
the I sites. Chemical composition and powder
pattern are given in Tablc 1,2 and 3, column
7. Ca'+ is preponderant in the B sites and K+
is prevalent in the C position, although there
are important vacancies (z-O.47).

Torer, Ver,eNcr Cnencss

Ekanite present$ balanced valence charges
when perfectly stoichiometric with 40 positirre
charges and 4O negative charges. Both Sri Lanka
ekanite and Tombstone Mountains ekanite very
nearly approach perfect stoichiometry (Table
2, coL l and2).

There is no chemical formula with balanced
valence charges and full occupancy of each
atomic position by one single element for stea-
cyite; ThNalI(SLOa yields 39* and 4dl-. Partial
occupancy of the C sites and substitution of Na+
by Ca'* in the B sites are necessary for valence
charge-balance. In the Saint-Hilaire steacyite,
occupancies are 0.92 for l, 1.85 for B and 0.61
for C (Table 2, col,6); Na+ is prevalent in
the B sites (0.90) but Ca2* is important (0.73).
In the central Asia steacyite, occupancies are
1.04 for A, 2.O3 for B and 0.80 for C; Na"
just slightly exceeds Ca'!+ (1.05 versus O.98;
Table 2, col. 5).

Similarly, there is no shemical formula witl
balanced valence charges and full occupancy
of each atomic position by one single element
for the Th-Ca-K silicate from central Asia;
ThCagKSieOm yields 41* and 4G-. Partial oc-
cupancy of the C sites and substitution of Caz*
by Na* in the B sites are necessary for valence
charge-balance. Principal compensation for the
more calcic members would seem to come pre-
dominantly through partial occupancy of C
(0.60 in the central Asia material, Table 2,
col .  3) .

Charge balance is attained in ThCaNaKSieOso.
This formula requires strict equality between
Ca2+ and Na* and full occupancy of all sites.
Crystal-structure analysis does not support this
formula; Ca2+ and Na* occupy the same sites,
and partial occupancies, especially in the K
position" are mone general than exceptional.

Nevs

The name steacyite honors Mr. Harold R.
Steacy, curator of the National Mineral Col-
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lection housed at the Geological Survey of
Canada, in recognition of his life-long studies
of Canadian radioactive minerals and their
occurrences. Type material has been deposited
with the Collection principale de fEcole poly-
technique de Montr6al (E.P. 12480) and co-
type material, with the National Mineral Col-
lection at the Geological Survey of Canada
(6rs29).

NoLreNcr-etunn

The name steacyite as defined in this text
has been approved by the IMA Commission
on New Minerals and Mineral Names. Usage
of the name kanaekanite sholld be discour-
aged; it implicitly relates steecyite and the other
Th{a-K silicate, as yet unnamed, to ekanite.
Structural analysis shows this to be incorrect.
A new name should be proposed for the Th-
Ca-K silicate from central Asia: we would
certainly favor the usage of the name steacyite
with a suitable chemical prefix.
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