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Abstract

Two subsilicic magnesian potassium-hastingsites (4.55 and 4.34 wt.% K,0O) and one magnesian
potassium-hastingsite occur in calc-silicate pods in well-layered gneisses from the transitional
amphibolite- and granulite-facies terrain of a Cambrian metamorphic complex, East Antarctica.
Subsilicic magnesian potassium-hastingsite is the most K-rich Ca-amphibole yet reported:
(Ko.85Nag,11Ca0.02)0.98(Ca1.0sMng 02)2 06(Mno 01 Mg 9oFe] 30Fed 11 Tio.13Alp.64)5.0-

(Sis.64A15.36)5022 43(OH,F,CD); 5.
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Introduction

THE Prince Olav Coast (68.5°S, 40—44.5°E) is in
the eastern part of the Cambrian Liitzow-Holm
Complex (Hiroi et al., 1983; Shiraishi et al., 1987
Hiroi et al., 1991, Shiraishi et al., 1994). The
Litzow-Holm Complex is composed of a series of
pelitic to psammitic and volcanogeneous well-
layered gneisses with minor granodioritic migma-
tite. The Complex is subdivided into three zones:
upper amphibolite-facies, a transitional zone, and
granulite-facies from east to southwest (Hiroi et
al., 1987; 1991). P—T conditions of the transitional
zone are estimated to be 780°C and 0.7 GPa on the
basis of various geothermo-barometers (Shiraishi,
1986).

In this paper, we describe the occurrence,
petrography and composition of K-rich Ca-
amphiboles from calc-silicate pods in granulites
from the transitional zone between amphibolite-
and granulite-facies.

Mode of occurrence and petrography

Two samples were collected from Cape Omega
and Daruma Rock, about 10 km from one
another, in the Prince Olav Coast (Suzuki and
Moriwaki, 1979; Shiraishi ef al., 1989).

Sample 77010721 (abbreviated to 721) from
Cape Omega is a spindle-shaped calc-silicate pod,
70 cm long and enclosed in well-layered
hornblende gneiss and biotite gneiss. The gneisses

Mineralogical Magazine, December 1994, Vol. 58, pp. 621-627

© Copyright the Mineralogical Society



622

K. SHIRAISHI ET AL.

TaBLE 1. Chemical compositions of amphiboles

Sample no.-domain 77010721-3 77010721-1 80D10-3
Mineral SMPH MPH SMPH
Si0, 36.84 39.43 36.58
TiO, 1.10 1.03 1.65
ALO; 16.61 14.31 16.12
Cr,0; 0.02 0.02 0.01
F6203 9.66 9.88
FeO 9.35 8.38 17.92
MnO 0.21 0.45 0.17
MgO 8.40 9.02 7.97
CaO 12.21 12.23 12.31
Na,O 0.37 0.96 0.20
K,0O 434 3.07 4.55
H0™" 1.08
H,0~ 0.28
F 0.24 0.20 0.23
Cl 0.14 0.10 0.03
O=F,Cl -0.13 ~0.11 —0.11
Total 100.72 98.97 97.63
Atomic formulae

) 2 0] (3
Si 5.561 5.639 5.900 5.663
AY 2.439 2.361 2.100 2.337
T 8.000 8.000 8.000 8.000
AV 0.516 0.635 0.424 0.606
Cr 0.002 0.002 0.002 0.001
Ti 0.125 0.127 0.116 0.192
Fe** 1.097 1.113 1.112 0.341
M 1.890 1917 2.012 1.839
Fe?* 1.180 1.197 1.049 1.979
Mn 0.027 0.008 0.057 0.022
M1.23 4.837 5.000 4772 4.980
Mn - 0.019 - -
Ca 1.975 1.981 1.961 2.000
Na 0.025 - 0.039 -
M4 2.000 2.000 2.000 2.000
Ca - 0.022 - -
Na 0.083 0.109 0.240 0.060
K 0.836 0.847 0.586 0.899
A 0.919 0.978 0.826 0.959
Total 15.756 15978 15.598 15.939
0 22 22.43 2 22
OH 2 1.36 2 2
F - 0.12 - -
cl - 0.04 - -

. Cell dimensions

aA , 10.007(3) 9.941(4) 10.002(3)
bA 18.107(5) 18.110(8) 18.112(70)
cA 5.368(5) 5.337(3) 5.356(4)
B° 105.66(5) 105.25(5) 105.54(4)

*total Fe as FeO; MPH: Magnesian potassium-hastingsite;

SMPH: Subsilicic magnesian potassium-hastingsite

(1) 23 oxygen calculation; (2): 24(0,0H,F,CI) oxygen calculation; (3): Recalculated after Spear and
Kimball (1984)



SUBSILICIC MAGNESIAN POTASSIUM-HASTINGSITE

are permeated by pinkish granitic material,
resulting in a migmatitic structure. The gneiss
that is adjacent to the calc-silicate pod contains
magnesian potassium-hastingsite, clinopyroxene
(Cpx), plagioclase (Angs _g¢) (Pl), magnetite
(Mag), and apatite (Ap) with granoblastic
texture (Fig. 1a). The outermost layer (up to 0.5
cm) of the calc-silicate pod is composed of
clinopyroxene, plagioclase (Angs_g7), magnetite
and titanite (Ttn) with secondary muscovite and
epidote. The interior part of the calc-silicate pod is
dominantly garnet (Grt) which occurs as
symplectic intergrowths with plagioclase
(Angs_g9) and subordinate aluminian clino-
pyroxene, subsilicic magnesian potassium-hasting-
site, magnetite and apatite. The Ca-amphibole and
clinopyroxene tend to form dark vein-like patches
in this domain. Secondary epidote occurs as
anhedral grains replacing garnet and plagioclase
in the symplectite and forms a mantle around

Fic. 1. Photomicrographs of subsilicic magnesian
potassium-hastingsites: (@ top) 77010721. Note the
symplectic intergrowth of garnet, epidote and
plagioclase in the lower-right corner; (b bottom)
80D 10; h: subsilicic magnesian potassium-hastingsite;
a: apatite; c: clinopyroxene; g: garnet; m: magnetite;
p: plagioclase; s: titanite. Scale bars are 0.5 mm.
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garnet and clinopyroxene adjacent to plagioclase
in some cases. Plagioclase and garnet are partly
replaced by chlorite, muscovite, calcite and
scapolite (Megg).
Sample 80D10 (abbreviated to D10) from
Daruma Rock is a 10 cm long calc-silicate pod
in migmatitic hornblende-biotite gneiss. This
sample has a granoblastic texture and appears
heterogeneous (Fig. 15). It can be divided into the
following domains consisting of different mineral
assemblages:
Domain D10-1: Cpx, PI(Ans;_s3), Kfs,
SCP(MC77_78), Mag, Ttn

D10-2: Cpx, Pl(Angs_gs), Scp(Mego—s3), Mag,
Ttn

D10-3: Ca-amph, Grt, Cpx, Pi(Angs_g9), Mag,
Ttn, Hem, Ap

More than a half of the pod is made of D10-3.
Subsilicic magnesian potassium-hastingsite with or
without clinopyroxene forms thin veinlets and
pools in the dominant garnet and plagioclase
aggregate of DI0-3.

Ca-amphiboles

The amphibole is pleochroic in grayish green to
light yellowish green. Chemical composition was
determined with the JXA-733 Superprobe; data
were processed by the Bence-Albee method, and
with the JXA-8800 Superprobe at JEOL Co. Ltd,
where data were processed by the ZAF correction
method. Fe’* contents of two amphiboles (in
domains 721-1 and 721-3) were analysed by the
K,Cr,05 titration method. The two analyses show
higher Fe** contents than those calculated using
the RECAMP program (Spear and Kimball,
1984). H,0 was estimated from loss of ignition
extracted Cl and F contents.

Representative analyses with atomic formulae
show the amphiboles to be magnesian potassium-
hastingsite, and subsilicic magnesian potassium-
hastingsites (Table 1). Individual amphibole grains
show no detectable compositional zoning.

Unit-cell parameters were obtained from ten
reflections (131, 240, 310, 221, 330, 151, 061, 202,
350, 261) recorded on an X-ray diffractometer
(Table 1).

Associated minerals

Representative compositions of associated
minerals are given in Tables 2 and 3. K-feldspar
occurs in the margin of sample D10 (D10-1).
Apart from the amphibole, there is no K-rich
mineral in sample 721. Pinkish-orange garnet
shows no detectable compositional zoning.
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F1G. 2. Plots of K-rich Ca-amphibole on a Fe** vs. AI'Y diagram. Triangles with circles indicate a magnesian
potassium-hastingsite (MPH)(721-1) and subsilicic magnesian potassium-hastingsite (SMPH)(721-3),
respectively.

Clinopyroxene coexisting with the amphibole is
pleochroic from light bluish-green to pale green.
Sample D10 contains primary scapolite (Me;7_g,)
which does not coexist with the amphibole.

Discussion

In the granulite-facies terrain of the Liitzow-Holm
Complex, potassium pargasite- (0.65 wt.% ClI,
3.19 wt.% K,0) and chlorine-rich potassium-
hastingsite (3.27 wt.% Cl, 3.27 wt.% K,0) were
reported from Einstédingen(Matsubara and
Motoyoshi, 1985) and West Ongul Island(Suwa
et al., 1987). In contrast, the Cl-content of the
present samples is negligible. Two amphi-
boles(721-1, 721-3) are plotted near the line of

(K, Na)Fe** ALY =[MgSi,"V substitution in
Fig. 2.

If we calculate the unit formula on the basis of
0=23, the cation sum in M123 sites are 4.837 and
4.772 apfu (atoms per formula unit) (Table 1).
Recalculation on the basis of 24(0, OH) gives a
sum of M123 of 5.000 for the subsilicic magnesian
potassium-hastingsite (Table 1). This supports the
H,0 determination, which indicates that O(3) is
occupied by 0>~ as well as by monovalent anions.
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