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ABSTRACT

Potassicpargasite, ideally (KNa)CazGr4g,Fe,Al)5(Si,Al)sOz(OH,Dz, is a new member of the amphibole gFoup, presumed
to be from Pargas, Tirku-Pori, Finland. The holotype specimen is a 3 x 3 x 5 cm aggregate ofrandomly intergrown vitreous
black prismatic crystals displaying the dominant forms { 110}, {011} and {010}, associated with minor pale yellow calcite. It
has a brownish grcen streak and is nonfluorescent in ultraviolet light. The mineral is brittle, with an uneven to conchoidal
fracture, perfect { 110} cleavage, and no observed parting. Its Mohs hardness is 6 to 6/2, D(meas.) 3.25(l) glctrlF, D(calc.)
3.25 glcmz for the observed empfuical formula ard Z = 2. Optically, potassicpargasite is biaxial negative, with a 1.654(1),
F 1.664(l), y 1.670(1),2V(meas.) 101(1)", 2V(ca[c.) 105', X A o40" (F obtuse) and f = &; absorption Z> Y> X, pleochroism
Z dark olive green, I olive green and X pale gray-green. The mineral is monoclinic, space group C?Jm, with refined unit-cell
parameteN a 9.9L99(4), b 18.0591(8), c 5.3180(3) A, p 105!6(1f , y 918.6s(5) A3,Z =_2, a:b:c 0.5493:1.0:0.2945. The seven
itrongest liqes in the i-ray powder-diftaction paitern'fd in A A @kD] are 3.140 (100X310), 8.451 (95)(1'10),2.344 Qo)(421),
3.283 (45)(2N), 1.652 (e)@61),2.707 (35)(L51) and 2.018 (35X351). Combined electron-nicroprobe, wet chemical, crystal
structure, Mtissbauer and combustion - IR analyses gave SiO2 41.63, TtOr 0.87, AlrO3l3.l3,FqO32.20,FeO 11.00, MgO
11.86, MnO 0.16, CaO 12.33,K2O 2.83, NazO 1.55, HrO 0.90, F 1.78, O = F -O.75, total99.49 wt.7o, correspotrdirg to
(IisrNq.rr:o.ge(Ca1.eNaa.6)yae6@4gr66Feh1jsAh5eFe*6rjTio.rMno.otx.m(Si6j6A11.z4)x.oOz[(OII)o.noFo.650625]22q0 on the basis
of Z anions. The structure, which is that of a clinoamphibole, was refined to an R of. 3 .6Vo . T\e name is that provided by the
current IMA nomenclature for amFhiboles.

Keywords:, potassicpargasite, new mineral species, amphibole group, crystal structure, Miissbauer spectnrm, Pargas, Finland.

SonaMans

La potassicpargasite, de composition id6ale (K,Na)Caz(Mg,Fe,Al)s(Si,Al)8OlOH,F)2, est un membre nouvellement
d6fini du groupe des amphiboles; la localitd-type se trouverait i Pargas, Turku-Pori, en Finlande. L 6chantillon holotype de
3 x 3 x 5 cm est un agrdgat de cristaux prismatiques noirs d aspect vitreux, en intercroissance al6atoire. Ils monhent les formes
dominantes { 110}, {011 } et {010}, et sont associ6s I la calcitejaune pdle accessoire. Sa rayure est vert brunatrq et elle est non
fluorescente en lumiBre ultra-violette. tr s'agit d'un min6ral cassant, I fracture in6gale ou concho'idale, avec clivage { ll0}
parfait et sans plan de s6paration 6vident. Sa duret€ (6chelle de Mohs) est 6 ou 6%. La densit6 mesur6e est de 3.25(1), et la
densit6 calculde pour le cas de la formule empiriquedZ=2 est,3.25. Lapotassicpargasite estbiaxe n6gative, avec cr 1.654(l),
p 1.664(l), y 1.670(l), 2v(nes.) 101(1)", 2v(calc.) 1050, X n a 40" (dans l'angle p obtus) etY = b; le schdma d'absorption est
Z > Y > X, et le pl6ochroisme est Z vert olive fonc6, f vert olive, et X gds-vert pale. C'est un min6ral monoclinique, groupe
spatial C2Jm, ayant les paxametes r6ticulaires suivatrts: a9.9199(4), b 18.0591(8), c 5.3180(3) A, 0 10p.36(1f, y918.65(5)

Az, Z = 2, a:.b:c 0.5493:L.O:0.2945. Les sept raies les plus intenses du spectre de diffraction td en AQ)(hk[)] sont: 3.140
(100)(310), 8.451 (95Xll0),2.3M Q0)(42r),3.283 (45)(240), r.6s2 (40)(46r),2J07 (3s)(Lsl) et 2.018 (35)(351). Une
combinaison de donn6es chirniques obtenues par microsonde 6lectronique et voie humide, ainsi que par dbauche de La structure
cristalline, spectroscopie de M0ssbauer et combustion avec spectroscopie dans I'infra-rouge, a donn6 SiOr 41.63, TtOr 0.87,
Alp3 13.13, Fe2O32.2O,FeO 11.00, MgO 11.86, pInO 0.16,CaO 12.33,K2O 2.83, NarO 1.55, H2O 0.90, F 1.78, O = F-O.75,
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pour un total de 99 .49Vo pa poids, ce qui correspond i (Iq5aNae-)2s.es(Ca1.eNa6.6)s26e(Mga66Fe41j6Ale5eFeh6aT:h.rffn0.drs.oo
(Si6r6Alrrrs.00or(OlI)o.goFo.esOo:sl::.m, en supposant 24 anions. La structure, qui correspond d celle d'une clinoamphibole,
a 6t6 affin& jusqu'i un r6sidu R de 3.67o. Le nom d6coule du sch6ma de nomenclatre appouv6 par l'Association mindralogique
iaternationale.

(Traduit par la Rddaction)

Mots-cl6s: potassicpargasite, nouvelle espdce min6rale, groupe de I'amphibole, structure cristalline, spectre de Mdssbauer,
Pargas, Finland.

Ilqtx.ooucrroN

Potassium-dominant pargasite has been reported
from Einstiidingen, Liitzow-Holm Bay, East Antarctica
(Matsubara & Motoyoshi 1985), the Nogo-Hakusan
area of central Japan (Sawaki 1989) and Tiree,
Argyllshire, Scotland (Hallimond 1947), but the
mineral has not been formally described as a species
until now Potassicpargasite first came to our attention
during a systematic electron-microprobe investigation
of amphiboles in the collection of the Canadian
Museum of Nature, Ottawa, where the holotype
specimen is deposited (as CMNMI81529). The mineral
has been approved as a new species by the IMA
Commission on New Minerals and Mineral Names, and
its name complies with the current IMA nomenclature
for amphiboles.

OccunnsNcE

The holotype specimen of potassicpargasite (Fig. 1)
seems to have come ftom a metasomatic or skarn-type
deposit. The only associated mineral is coarse pale
yellow-gray calcite. Originaly labeled as 'tromblende"

from Franklin, New Jersey, the holotype specimen of
potassicpargasite does not resemble other amphiboles
from Franklin eiftrer in composition or physical
appearance, and we suspect that the locality given on
the original label is wrong. Potassium-bearing pargasite
and hornblende are known from Franklin, but they
have significantly higher Zn and Mn and lower Si
contents than potassicpargasite (Pete J. Dunn, pers.
commun.). The absence of Zn and tle relatively low
Mn content of the holotype potassicpargasite, as well
as tle nonfluorescence of the associated calcite in
ultraviolet light, suggest tha! if it were from Franklin,
it would probably be from the Franklin marble, ratler
than the Franklin orebody. Furthermore, the holotype
specimen was once part of the John Calvert collection.
This arived in the United States from Great Britain in
1938 with many of the specimens separated from their
labels; it was then dispersed by the mineral dealer,
Martin Ehrmann (Louis Moyd pers. commun.; Smith &
smith 1994).

Because the holotype specimen of potassicpargasite
closely resembles the dark crystals of pargasite
from Pargas, Turku-Pori, Finland, five specimens of
pargasite (and their associated calcite) from that

Frc. 1. a. The holotype specimen of potassicpargasite,
3 x 3 x 5 cm. b. Idealized drawing of the crystal of
potassicpalgasite, showing forms {Oll}, {110}, {010},
{100}, {l0l}, {et}, {hhLl ard $rkr'|.
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locality were analyzed by electron microprobe and
compared to the holotype specimen. Calcite from the
Franklin orebody and from the Franklin marble was
analyzed. The calcite samples show considerably
different concentrations of Mg, Fe, Mn and Sr (in
ppm): Fra*lin marble: -4800 Mg, -1650 Fe, -250IvIn
and -2800 Sr; Franklin orebody: -1350 Mg,-400 Fe,
-33700 Mn and -550 Sr; Pa€as: -1200 Mg, -2(n0 Fe,
-400 Mr and -300 Sr The latter closely resemble the
values obtained for calcite associat€d with the holotype
potassicpargasits: -l2SOMg, -2650 Fe, -650 Mn and
-350 Sr

The chemical analyses of the five samples of
pargasite from Pargas gave results similar to tlose
obtained from the holotype specimen. One composition
was nearly identical, with I((Na + K) 0.52, Si/(Si +
rvAl) 0.77, and M9(Mg + Fe + Mn) 0.59 compared to
0.55, 0.78 and 0.62, respectively, for the holotype
sample. These data and its overall physical appearance
suggest that the holotype specimen is more likely from
Pargas than from Franklin.

Pgvsrcer, eNo Orncar kopsRrms

Potassicpargasite occurs as randomly intergrown
euhedral crystals up to 2 x L x 0.7 cm. Dominantforms
include {110}, {011} and {010},yithminorforms {1fi)},
{101}, {ft1}_(probably {031}), {*I} nd {ftel} (possibly
{131} and {332}). Individual crystals are elongale on
[100] and slightly tabular on {010} (Fig. 1). Smaller
crystals and minorforms tendto be rounde4 precluding
accurate goniometric measurement. The mineral is
opaque and black in hand specimen, but is translucent
in thin splinters and is brownish green in powdered
form. It is nonfluorescent in both short- and long-wave
ulfravioletlight. It is britrle with a conchoidal to uneven
fracture, has perfect {110} cleavage, and no observed
parting. [t has a Mohs hardness of 6 to 61h, arLd its
densrty, measured by hydrostatic weighing in toluene,
is 3.25(1) g/cm3, which equals that calculated from
its observed empirical formula and unit-ceU volume.
Optically, potassicpargasite is biaxial negative, with
a 1.654(1), p 1.664(1), y 1.670(1), 2Vlmas.) 101(1)",
2VAcalc.) 105o, and X A a 40" (P obtuse) 6d / = D. It
is pleochroic, with Z dark olive green, Y olive green
and Xpale gxay-gteen, absorption Z>Y >X, and no
visible dispersion.

CgnrncelCoLposmoN

Major cation contents were obtained by wavelength-
dispersion electron-microprobe analysis, using a JEOL
Superprobe 733 operating at 15 kY beam current of
20 nA measured on a Faraday cup, and a beam diameter
of 20 U,m. Standards used were sanidine (Si,K),
almandine (Al,Fe), tephroite (Mn), diopside (Mg),
gehlenite (Ca), albite (Na), rutile @) and sodic

TABIA I. CHEMICAL COMK)$NON OF POTASSICPARGASM

@Jll: at@sp€rfuml8Eil

amphibole @. Chlorine was sought, but not detected.
Data were reduced using tle Tracor Northern 5600
computer program TASK which uses a conventional
ZAF-correction routine. FeO and Fe2O, were deter-
mined by Mdssbauer specfioscopy, F by wet-chemical
analysis, and H2O by combustion and IR analysis
(Table 1). An average of five electron-microprobe
analyses, combined with tle wet-chemical and
Miissbauer data, grve tle empirical formula
(Ko5nNao.*)>0.e3(Ca1.eeNa6.st):r.r(Mgr.ouFe2*1.3sA16.5e
F e 3 '6.25Ti  q.1 oM n o.or)  : , r .oo(  S i  6 .26A I  1.74)  >r .ooO zz
[(OH)0.*Fo.srOo.rrlx.oo based on 24 anions. There is
only very minor zoning. The determination of the
ps2+/!s3r value obtained by M6ssbauer spectroscoPy
[FeVFe61o1u1; = 0.153] agrees closely with that obtained
by wet-chemical methods (0.171) and crystal-structure
analysis. Gladstone-Dale calculations give a K" of
O.2039 and a Ks of 0.20M, for a compatibility index of
{).0175, indicating superior agreement between the
physical and chemical data (Mandarino 1979,I98L).

Cnvsur.r,ocnePnY

X-ray precession photographs of potassicpargasite
are consistent with [,aue symmetry Am, atdthe condi-
tions for reflections to be present show the lattice to be
C-centered; thus the possible space-groups ate CZ/m,
C2 and Cm.I\ecrystal-sfrucfire refinement confirmed
the space group C2/m. \\e X-ray powder data obtained
with a Philips X-ray diffractometer vdth Ni-filtered
CuKct radiation and using BaF2 as an internal standard
are given in Table 2. The unit-cell parameters refined
from these data are a 9.9199(4), b 18.0591(8), c
5.3180(3) A, S tOS.lO(t)., v918.65(5) k;Z=2.

REFnmm{T oF rns CRvsrAL Srnucrtrrs

A fragment from the holotype was ground to
a sphere. X-ray intensity data were collected on a
Nicolet i3n automated four-circle diffractometer
using the method of Grice & Ercit (1986). Selected
dalarelevantto data collection and sfrucflre refinement

S i q f i  6
Il 0.10
Al 233
Ff 025
Ff l.3t
Mc 2.6
IUr 0.gZ
Ca 1.9
K 0.54
Na 0.45
oH 0.90
F 0.65

SiO2 wtTo 41.63
Tio" 0.t7
Alro" t3.13
rqQ 220
F€O 11.00
Mp 1r.t6
I\rnO 0.16
cfo 1233
&o 2.t3
NarO lJ5
&o o.eo
r 1.78
OEF {.75

T61 9.49
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Ia 4-(A) dd(A) ta

€ 9.{b 9.m 02I
95 8.45 8.45 u0
5 4.78 4.7A 200

t0 4Jl 4J1 040
m 3J8i' 33&t t3t
45 3283 3X 240

100 3.14 3.1,& 310

25 L94t 294t 2,1
25 2,816 2818 330
m L7% L757 331
35 L707 2.7W l5l
m z$6 2.5tx 061
r5 2559 2560 w)
20 2,r\ 239t 350

70 LW 2344 421
t5 23t3 23M ltt

uu2 3r2
25 2.t6 2.165 '32
25 2.t63 Lt& 2jr
15 LMs L0/,s 2A
35 2.018 2.018 351
5 2006 2.W 370

L 4-tA) a*61 ha

r5 L9qt LW2 5t0
5 1.889 t.890 4l
5 1.823 l.8Z' 530

q \652 1.632 &l
5 1.618 1.618 1,110

l5 1.594 tJ94 6U'
5 1.186 lJ86 T53
J 1.556 1.555 82
5 lJ50 lJSl @2

t0 1J23 tS22 t63
r5 lJ05 1.505 0,12,0

u04 J5l

25 1.4.1t 1.448 6l
25 t.444 LM 0,141
l0 1.366 1.36J 512
5 t.342 t.y2 t,tt2
J 1.333 t.3y 253

lJ33 4Jo,t
1333 681
1.332 730

l0 l3l9 1.319 75r
, l3t4 t.t14 Tl4
5 t.8t tgt ,.t22

TABIA Z X.RAY POS'DER-DIFFMCTIO.I DATA FORXNASSIC?ARGASTTE very well witlthe numberof elechons calculatedfrom
the formula based on chemical analysis: Ml + M2 +
M3 = Mg2.6Fe2*136Als.5eFe3*0.2sTi0.r0Mn0.0, ='l'69.9,
/fy'{ = (CasNa6.a) =79.6, AQn) + A2 = (Ke5aNq.a3) =
30.0. The <M(2) - O> distance indicates that the minor
amount of Fe$ present is probably at that site. At the
tetrahedrally coordinated sites, the <71 - O> distance
indicates that Al has a preference f61 fil. losghmann
et al. (L994) discussed in detail A-site disorder in
amphiboles. In tle structure refinement of
potassicpargasite, all models of A-site disorder were
tested. With the cation fixed at A 0, 712,0, anisotropic
displacement factors were large and non-positive
definite. By allowing tle site to disorder vsi'hin the
mirror plane lsite A(n)], along the 2-fold axis (site A2)
and completely off the 2/rn ot b site symmety (si!eAl),
A1 was found not to contribute significantly to tle
refinement of the disordered distribution, and A2 to
only the small proportion given above. Thus our model
is in keeping with K and Na disorder primarily within
tle mirorplane.

MOSSBAUER SPECTRoScoPY

The value of Fe3*/Fe6or1y was determined by
transmission Mdssbauer spectroscopy. The spectrum
was taken with a srCo rhodium-matrix source, witl
botl source and absorber at room temperature Q2"C).
The transducer was operated in constant-acceleration
mode. Data were accumulated in 1024 channels, which
covered twice the Doppler velocity range of t 4.0 mnc/s.
TWo calibration spectra were obtained witl a
sFe-enriched iron foil before and afterthe experiment.
All positions are given with respect to these calibration
spectra (i.e., with respect to the center shift of cr-Fe at
room temperature). The spectrum was folded to obtain
a flat background profile and is presented on a velocity
scale of -2.5 to +4.0 mm/s. The signal-to-noise ratio is
greater than 55.

To prepare the Mtissbauer absorber, 70.2 mg of.
the amphibole was powdered in ethanol to prevent

are given in Tables 3, 4 and 5. Observed and calculated
sffucture-factors are available from the Depository of
Unpublished Data, CISTI, National Research Council
of Canada, Ottawa, Ontario, Canada K1A 0S2. The
refined scattering power (in electrons per formula unit)
are Ml (64.8) + M2 (65.4) + M3 (32.8) = 163(5), M4 =
80(3) and A(n) Q7 .6) + A2 (1.5) = 29(l). This agrees

TABI,B3. FOTASSICPARGASITE: DATA4OUACIIONTMORMATION

SF€ Coq C2ln (g 12) lvl€a@d dqr led€{riG 13%

a (A) 9.930(2) c|ss€d!€f,€('i@ I> 50 (,]a)l t2S7

, (A) 18.057(4) Mtdll@ttroeisi@ O.5U

" 
(A) 531(1) l!6ir!@ r@eisi@ 0.495

10537(2) Rt&.(o/o\ 3,6t3.5

91e.0(3) i.- ttrr(FJ-lFJfD,itla o- 1d(r)l.t
Ead renbo mitcll csrem 2KCa.MBSiiOz(OfIhl

9f i
v(L1

F (MI )  2 .76 Sphs€ dimets (q) 0.21

TABIa 4. POTASSICPARGASITB: ATOM COoRDI}.IATSI AI.ID DISPIACEMENT FACTOBS (A x r0)

Ml 0
N t 0
lv13 0
M 4 0
An 0.026(5)
4 2 0
Tr o.t&t0{.9)
T2 0.2901Ee)
ol 0.1{,51(2)
g2 0.120(2)
03 0.lo7q3)
04 o.a6BQ'
05 0.3489(2)
06 0.3.14(2)
o7 0.3375(3)

0.0892(6) %
o.ffu6) 0
0 0
0.2E025(t ln

lro(t ur(s) 85(5) 0
73(4) 6e(4) n@) 0
n(q n(6, 74(6') 0
125(4) e8(4) 128{4) 0

t00(3)
7r(3)
E4(4)
! l2(3)
427(13

35({)
20(3)
lq5)
59(3)
44(16'rn 0.0541) 459(u) 35(17) 651(23) o

o.474Ql 0 4m
0.0E573(5) 0.3040(2) 9(4) 9(4) 92(1' 4(3) l8(3)
o.lax(t 0.813(2) 7q4, 8e(4) 79(4) 13) 2r(3)
0.089(r) 01164(4) 95(10) 158(10) 9o0) -28(8) n(8)
o.r742(r) 0.n2e6) 82(e) r2(r0) l2r(r0) l0(8) lr(8)

0.7r37(6t 16703) 168(13) 174(13) 0 41ll)
0.250(l) 0.7ere(4) 154(10) r0o(9) 130(10) 7(8) 6{e)
0.r389(l) 0.1098{4) t03o0) r52o0) 126(10) l4(8) rq8)
o.tls7(l) 0.60?8(4) ln(r0) 155(10) B7(lr) -37(9) 26(9)

4(3) e5(3)
{3) 8(2)
-3r(8) 115(6)
8(8) il(6)
0 169(8)
.13(9) 123(6)
2(8) 13r(6)
qp) 135(7)
o 159(9)02qn(a 154(14) l0qr3) zvr(rt 0 32(13)
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4

spectrum of

Ml{lx2 2.019(3) IriD.Olx2
Ml.O2x2 2.1180) \,t g2x2
Ml.o3 x2 2.rw.2) tll2€4i2
c\dlo) (2.090) or2o)

M3Ol x4 2.0E9(2) M4-O2x2
lvl34lx2 2.079{3) M.!O4x2
0,l3O) (2.086) M4-O5 32

M.t-O6 x2
Am-Oix2 3.12q4) O44-O)
Am-Os x 2 1.022(4)
Am46x2 3.342(4t A2€5x2
AmO6x2 2.EE0(4) A2.O5x2
Am.g, 2.528<7) A2O6x2
AnOT 3.398(6) 42€6 x2
Am-Ct 2.54(E) A2$7 x2
Am,0/ 3.982(6) A2$7 x2

Tlol 1.663(2) T2o2
Tlo5 1.690(3) T2Of
Tla6 r.68(2) T2O5
TtgT r.62(2) T246
Glo) 0.674) (r2O)

TABLE 5. FOTASSI@ARGASIIE:
SEI.E TEDINTEMTOMCD$TAT.ICE$ (A)

proposed that substitution of K for Na in sadanagaite
is due to tle unusually high tat41 of that mineral, and
both groups of investigators noted that Hinrichsen &
Schiirmann (1977) were unable to synthesize K-dominant
Fe-free pargasite at temperatures between 750 and
l000oc, and at pressures between 1 and 4 kbar. The
samples of pargasitic amphibole from Pargas analyzed
during this study show compositional variation in R K
Na, Al, Mg and Fe, providing no clear distinction
whether Fe content e1 taldl fu the more imFortant factor
regulating K-for-Na substitution. Microprobe-determined
concentrations of F range from 1.90 to 2.46 wt%o,
suggesting that a fluorine-dominant potassicpargasite
also exists at Pargas. The lack of detectable H2O in one
TGA analysis (no significant weight loss to 800oC),
and the results of the crystal-structure analysis further
substantiate the occurrence of F-dominant zones in this
amphibole. The new amphibole fluor-cannilloite from
Pargas (Hawtlone et al. 1996) also is F-dominant,
with the ideal formula CaCa2(M9Al)(StoAlr)OrrFr.
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0.002

0.000
-0.002

Fe2' lul4 t-l
Fe2* M2

Fe2. Mi.M3 l-l

Fe3" M2

2.V76(2)
2.0r3(3)
LgnQ'
<2.M5>

2.4r7(2t
2.35(3)
2.652(2)
2.555(3)
(2..1e4)

2.6W)
3.,16(4)
2.E0(3)
3.45(3)
2.56(l)
3.72(t)

1.630(2)
r.604(3)
l.6rE(2)
1.662(3)
(r.636)

oxidation, and then suspended in a 6-mm-tlick
1.27-cm-dia:neter pefroleum-jelly mount. This method
ensures that the orientation of crystal fragments in the
absorber is sufficiently random to impose equality in
area ofcorresponding high- and low-energy lines from
the site-specific doublets @ancourt 1994). The mass of
sample used in the absorber represented 83Vo of the
mass determined by the method of Rancourt et a/.
(1993) to maximize the signal-to-noise ratio.

Specfal lines were obtained by fitting the spectrum
with the Voigt-based quadrupole-splitting distribution
method of Rancourt & Ping (1991). Details of the
fitting procedure can be found in Rancourt e/a/. (L994)
or Lalonde et al. (1,996). The fitting resolved four
doublets: a single doublet centered at 0.38 mm/s, rvith
a quadrupole splitting of 0.80, and three doublets
centered at 1.13 mm./s, with quadrupole splittings of
2.04, 2.3O, and 2.6O (Frg. 2). The four doublets were
interpreted according to the work of Goldman (L979),
and respectively assigned to Fe:* at M2,Fez+ at M4,
and M2, and Fezt at Mt and M3. The Fer*lFe6o61 value
of the amphibole is 0.153(3) Q,alonde et al. L996).T\e
complete Mdssbauer dataset, along witl all fitting
parameters, is available from the Depository of
Unpublished Data" CISTI, National Research Council
of Canada, Ottawa, Ontario, Canada K1A 0S2.

DrscussroN

The role played by Fe and t4lAl in stabilizing tle
structures of K-bearing clinoamphiboles has been
previously discussed. Matsubara & Motoyoshi (1985)
suggested that the presence ofFe may have favored the
crystallization of potassium-dominant pargasite from
Einstiidingen, EastAntarctica. Shimazaki et al. (1984)
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Ftc. 2. Room-temperature Mdssbauer
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and combustion-IR analyses for ferrous and ferric iron,
fluorine and water, Marie-Claude Corbeil (Canadian
Conservation Institute) for thermo snalyses,
and Denis G. Rancourt for access to the M6ssbauer
specftometer. Information and helpfirl discussions were
provided by Pete J. Dunn (Smithsonian Instifution),
Joseph Mandarino (Royal Ontario Museum), Louis
Moyd (Canadian Museum of Nature) and G. Della
Ventura (Universi0 degli Studi di Roma). H. Gary
Ansell (Geological Survey of Canada) provided
additional specimens for analysis.
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