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Blue amphibole from Precambrian metabasalts, Savage River, Tasmania
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Abstract

A blue sodic amphibole occurs in mafic greenschists associated with a Precambrian iron
deposit at Savage River, Tasmania. Its composition falls between magnesioriebeckite and
actinolite. Crystallization of the amphibole probably reflects P, T conditions intermediate
between glaucophane-lawsonite schist and greenschist facies, and demonstrates partial clos-
ing of the miscibility gap between sodic and calcic amphiboles at these conditions.

A blue sodic amphibole occurs in Precambrian
mafic schists and metabasalts in the Savage River
area of northwest Tasmania. The rocks are inter-
layered with banded magnetite-pyrite-silicate depos-
its and are situated in a multiply-deformed metamor-
phic belt (Spiller 1974). The overall metamorphic
grade is greenschist facies, but the presence of blue
sodic amphibole suggests transition to the higher-
pressure ‘blueschist’ facies (Brown 1974, Katagas,
1974). This note presents further data on the occur-
rence and composition of blue amphibole inter-
mediate between actinolite and riebeckite.

The mineral assemblage found with the blue am-
phibole consists of:

(1) actinolite, albite, epidote, chlorite, titanite,
magnetite, pyrite, and quartz in metabasalt
7281;

(2) actinolite, albite, epidote, green mica, chlorite,
titanite, magnetite, pyrite, quartz, and tourma-
line in metabasalt 7463;

(3) actinolite, albite, talc, green mica, calcite,
quartz, magnetite, titanite, pyrite, and tourma-
line in mafic schist 7475.

Textural relations are variable and the rocks range
from actinolite-dominated, strongly-foliated mafic
schists to more equigranular metabasalts. The miner-
als listed do not constitute equilibrium assemblages,
and blue amphibole grains are rimmed by actinolite
in all rocks. In one metabasalt (7281) the blue amphi-
bole occurs as bladed crystals reaching 0.5 cm in size,
rimmed by epidote, actinolite, and albite.

The optical properties for blue amphibole exam-
ined in this work are as follows: & = colorless to pale
brown; 8 = blue; ¥ = lavender blue; 2V = 0-40°,

optically negative, birefringence low to moderate.
These properties are similar to those of glauco-
phane-crossite, and Spry (1964) in describing similar
rocks from the Pieman River area, west Tasmania,
identified the mineral as glaucophane.

Analyses of the blue amphibole indicate the most
sodic compositions are magnesioriebeckite with a sig-
nificant actinolite component (>18% molecular pro-
portion) in solid solution (Table 1). Complete solid
solution between the magnesioriebeckite and actin-
olite end-members is not demonstrated (Fig. 1) for
the limited data presented here, but the analyses do
indicate compositions plotting in the proposed com-
positional gap (c¢f. Katagas 1974). The separation of
the compositions into two distinct fields in Fig. 1
points to a compositional gap smaller than that pro-
posed by either Coleman and Papike (1968) or by
Iwasaki (1963), and it is likely that the extent of this
gap is sensitive to temperature (7)) (Klein, 1969) or to
T and pressure (P) (Brown, 1974).

The composition of the Savage River blue amphi-
bole is similar to blue sodic amphibole with signifi-
cant actinolite (>> 18% molecular proportions) in solid
solution described by Katagas (1974) and Brown
(1974) from metamorphic terrains containing green-
schist facies assemblages. This composition contrasts
with the typical blue sodic amphibole with low actin-
olite (<18% molecular proportions) in solid solution
occurring in mafic rocks of the glaucophane-lawson-
ite schist facies (Black, 1973; Boucquet, 1974; Cole-
man and Papike, 1968; and Himmelberg and Papike,
1969).

This work shows that analysis of blue amphibole is
essential to distinguish between optically similar am-
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Fig. 1| Compositions of blue amphiboles from Savage River, Tasmania,
compared with compositions of other amphiboles intermediate between
tremolite/actinolite and magnesioriebeckite/riebeckite. Dashed lines denote
miscibility gap between calcic and sodic amphiboles proposed by Coleman and
Papike (1968) while dotted lines refer to the miscibility gap proposed by Iwasaki
(1963). The lower group of solid symbols correspond to amphiboles with pleochroic
schemes similar to that listed in the text, while the upper group have pleochroic
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schemes with a greenish-blue character.
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FiG. 2. Interpretation (modified from Brown, 1974) of
miscibility between actinolite and Na-amphibole as indicated by
data from the Savage River amphiboles, compared with Otago,
Shuksan, and Franciscan examples.

phiboles of the glaucophane—crossite and the mag-
nesioriebeckite-actinolite series. The identification of
blue amphibole alone is insufficient to infer the high-
pressure, low-temperature conditions of the glauco-
phane-lawsonite-schist facies (Turner, 1968). How-
ever, the narrowing of the miscibility gap between
sodic and calcic amphiboles may provide some in-
dication of the P, T conditions of formation of blue
amphiboles of this type, and Brown (1974) suggests
that the coexistence of blue sodic amphibole with
albite and iron oxide (magnetite) allows the max-
imum content of the sodic end-member in the
sodic—calcic amphibole solid solution series for a
given T/P ratio. Brown (1974) and Katagas (1974)
predict that with increasing T/P the apparent mis-
cibility gap between the sodic and calcic amphiboles
is reduced or closed. The appropriate 7/P condition
proposed is intermediate to the glaucophane-law-
sonite-schist facies and the greenschist facies, within
the range of 5-10 kilobars and 300-400°C. The oxygen
fugacity indicated by the blue amphibole-bearing
assemblages is at least higher than the quartz-mag-
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TaBLE 1. Selected analyses of blue amphiboles and their host
rocks from Savage River, Tasmania.
Blue amphiboles Metabasalt Mafic schist
Specimen 7281 7281 7281 7463 7475
510, 53.66 53.49 53,69 48.71 45.09
Ti0, 0.03  0.06 0.06 1.20 0.94
AL, 3.97 3.94  3.41 13.84 7.48
Fe,0, 14.06* 10.72*  6.89* 5.44 10.17
FeO 7.66%  9.64%  7,67% 6.93 11.24
MnO 0.19  0.28  0.28 0.15 0.13
MgO 9.67 10.30 14,40 7.67 11.87
a0 2,92 4.99  9.37 9.03 4.74
Na,0 5.82 4,48 2,17 2.98 2.18
K,0 0.02  0.10  0.06 1.14 0.42
PO, ND ND ND 0.12 0.02
Loss ND ND ND 2.02 4,59

ND = not determined
* calculated (see below)

Structural formulae @anhydrous 23 0's)
Si 7.7 7.71 7.64
at 0.29  0.29  0.36
L tetrahedral 8.00 8.00 8.00
avt 0.38  0.38  0.21
Ti 0.01  0.01 0.0l
pe>* .52 1.16  0.74
Fe?* 0.92  1.16  0.91
Mn 0.02  0.04  0.03
Mg 2,07 2.21  3.06
I octahedral 4.92 4.96 4.96
Ca 0.45  0.77  1.43
Na 1.62  1.25  0.60
K 0.01  0.02  o0.01
X 2.08  2.04  2.04

netite-fayalite buffer, and is similar in the nearby
greenschist facies assemblages. Thus there is no evi-
dence to suggest that high fO, is critical in the de-
velopment of the blue amphibole in an otherwise
greenschist facies terrain (¢f. Brown, 1974).

A diagrammatic representation of the P, T depen-
dence of the closing of the miscibility gap between
Ca- and Na-amphiboles, and a comparison with
other areas may be made using an interpretative dia-
gram of Brown (1974). This is given in Fig. 2 and
illustrates the P, T conditions for crystallization of
the Savage River amphiboles probably at slightly
lower temperatures (or higher pressures) than the
Shuksan rocks described by Brown (1974).
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Thus it is inferred that the magnetite-albite-mag-
nesioriebeckite-bearing rocks of the Savage River
area reflect crystallization at P, T conditions inter-
mediate between the greenschist and glaucophane-
lawsonite-schist facies, with subsequent adjustment
of the mineral assemblage, corresponding to an in-
crease in T or fall in P, or both. The end result is a
typical greenschist facies mineralogy with relict cores
of blue amphibole.
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