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Garnet-pyroxene-plagioclase granulite xenoliths from
a lamprophyre dyke, south-east King Island.

by H. M. Waldron and A. V. Brown
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Abstract

Two xenoliths of high-grade metamorphic rocks were
recovered from a lamprophyre dyke near Cumberland Creek,
south-east King Island. These xenoliths indicate that part of
the basement to King Island is of a higher metamorphic grade
than any rocks so far found cropping out on King Island or
on the island of Tasmania.

INTRODUCTION

During mapping of the country around City Of Melboume
Bay, south-east King Island, which resulted in the paper
Geological setting and petrochemistry of
Eocambrian—Cambrian volcano-sedimentary rock
sequences from south-east King Island [WALDRON, H. M.;
Brown, A. V.; KEays R. R. (under review). Aust. J. Earth
Sci], athin lamprophyre dyke was found cutting the pictitic
lava sequence on the shore platform to the south of
Cumberland Creek (fig, 1) [BR549712]. Two xenoliths
recovered from the dyke are of high-grade metamorphic
oTigin.

FIELD RELATIONSHIPS

The lamprophyre dyke is exposed across the shore platform.
The dyke has chilled margins and for most of its outcrop is
520 mm wide, vertical and siriking to 055°, Two metres
before outcrop is lost on the inland side the dyke bifurcates
into smaller dykes, one 250 mm wide and the other 150 mm
wide. The main dyke intrudes a sequence of dominantly
pieritic pillow lavas, which have a regional dip of 50° to 100°,

PETROGRAPHY

In thin section the lamprophyre consists of large, fractured
olivine phenocrysts (Foge-92), surrounded by haloes of
magnetite granules; kinked, mica “bocks’ (up to 8mm long
and 3—4mm thick; analysis 2 Table 2); elliptical, black,
clinopyroxene xenoerysts (up to 10x5 mm, but generally 5x2
mm; analysis 1 Table 2), with prominent reaction rims; and
minor, 15-20 mm diameter, granulite xenoliths in a
groundmass of dicpsidic angite, biotite, alkali feldspar and
carbonate. Accessory amounts of spinel (analysis 3 Table 2)
apatite, tremolite, pyrite and chalcopyrite are present.

AGE

McDougall and Leggo (1965) obtained a K-Ar date on biotite
from a biotite lamprophyre dyke which, from the location
description, may have been the dyke under discussion here.
If not, the dated dyke would only be tens of metres away.
Recalculation of their data (using revised constants) by
Gleadow and Duddy (1980) gave an age of 14343 Ma.

—

Waterhouse {(1916) recorded the occurrence of
biotite-bearing lamprophyre intruding granitic and layered
sedimentary rocks in other areas along the east coast of King
Island. Dykes of similar composition and mineralogy have
also been described from westerm Tasmania (Sutherland and
Corbett, 1974) and from Cape Portland (Jennings and
Sutherland, 1969).

XENOLITHS

Both of the xenoliths (samples K35 and K62) obtained are
garnet-clinopyroxene-plagioclase granulite. Chemical
analyses of the component minerals are listed in Table 2
(K35: 1-3; K62: 4-6), together with the compositions of the
alteration (hydrated garnet; analysis 4 Table 2) around the
rims of the garnet grains.

Petrographically, the samples consist of anhedral grains of
plagioclase, garnet, clinopyroxene and minor biotite with a
granular mosaic texture. The plagioclase grains are up to 2
mm long, garnet grains are approximately 1 mm in diameter,
and the clinopyroxene grains 0.5 mm in diameter.

PRESSURE-TEMPERATURE CONDITIONS
OF FORMATION OF THE GRANULITE
XENOLITHS

Using the gamet-clinopyroxene geothermometer of Ellis and
Green (1979) and the clionpyroxene-plagioclase
geobarometer of Ellis (1980), Sutherland et al., (under
review) obtained the following P-T values for the formation
of the granulite xenoliths:

» K35—807°C at 12.0 Kb, which is 155°C below the
South-Eastern Australian Geotherm,

= K62—860°C at 13.3 Kb, which is 140°C below the
South-Eastern Australian Geotherm.
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Figure 1. Location map and geology of Cumberland Creek area.
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Table 1. Electron microprobe analyses of xenolith minerals

1 2 3 4 5 6 7
Sin 40.11 53.04 55.50 37.82 39.21 51.48 60.75
TiO2 - 0.28 - 5.62 - 0.52 -
AlOs 22.84 3148 28.16 16.23 22.38 5.04 2489
FeO 18.93 5.49 - 9.41 2298 9.69 -
MnO 0.26 - - - 0.26 - -
MgO 11.75 1494 - 17.53 8.10 11.84 -
Ca0 5.86 22.63 10.15 - 7.03 2032 6.35
Na0O - (.39 4.8% 0.42 - 1.50 7.06
K20 - - 0.78 71.74 - - 0.69
Total 99.75 100.25 99.48 95.77 99.96 100.38 99.74
St 29998 1.9389 2.5097 5.9414 2.9962 1.9111 2.7060
Ti - 0.0077 - 0.6640 - 0.0145 -
Al 2.0138 0.1500 1.5012 3.005% 2.0161 0.2206 1.3070
Fe 1.1840 0.1678 - 1.2363 1.4686 0.3005 -
Mn 0.0165 - - - 0.0168 - -
Mg 1.3096 0.8139 - 4.1042 09224 0.6551 -
Ca 0.4696 0.8864 0.4918 - 0.5756 0.8083 0.3031
Na - 0.0276 0.4288 0.1279 - 0.1080 0.6097
K - - 0.0450 1.7517 - - 0.0392
Total 7.9933 3.9923 49765 16.8315 7.9958 4.0181 4.9650
Mg# 52.5 829 - 769 386 68.5 -
Ca 15.8 474 - - 19.4 45.8 -
Mg 44.2 43.6 - - 31.1 37.1 -
Fe 40.0 9.0 - - 49.5 170 -
Ca - - 509 - - - 31.8
Na - - 444 - - - 64.0
K - 4.7 - - - 41
Analyses
1—Garnet, K35

2—Clinopyroxene, K35

3—Plagioclase, K35
4—Biotite, K35

5—Garnet, K62

6—Clinopyroxene, K62

T—Plagioclase, K62
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Table 2. Electron microprobe and XRF analyses.

5%

1 2 3 4 5

Si0z 52.38 3781 - 38.77 Sitn 3490

TiOy 0.53 6.46 0.37 - Tio 2.01

AlOs 4.98 14.79 30.71 23.44 AlOs3 7.94

Cr03 0.36 - 3777 - FexO3 11.17

FeQ 5.13 9.01 15.06 20.38 FeO -

MnO - - - 0.24 MnO 0.19

MgO 16.13 17.28 16.44 6.56 MgO 13.06

Ca0 18.66 - - 7.28 Ca0 1297

NaxO 1.40 0.32 - NaO 1.52

K20 - 9.49 K0 3.41
P20s 1.90
SCs 0.41
LOIX 9.34

Total 9957 95.14 100.35 96.67 Total 99.72

Si 1.9108 6.0038 - 3.0247 Cr 516

Ti (0.0145 0.7715 0.0646 - Ni 435

Al 0.2142 2.7687 8.4001 2.1559 Co 63

Cr 0.0104 - 6.9284 - Sc 17

Fe* - - 0.6069 .

Fe 0.1565 1.1965 23154 1.3297 Rb 100

Mn - - - (0.0159 Ba 2520

Mg 0.8770 4.0893 5.6846 0.7627 Sr 1641

Ca 0.7294 - - 0.6086

Na 0.0990 0.0985 - - Zr 260

K - 1.9225 - - Y 29

Total 40118 16.8509 24 0000 7.8974

Me# 849 714 711 36.5

Cr# 452

Ca 41.4 - - 225

Mg 49.7 77.4 . 222

Fe 8.9 22.6 - 492

Ca - - - -

Na - 4.9 - -

K - 951 - -

Sample

1—Clinopyroxene xenocryst
2—Biotite xenocryst
3—Spinel xenocryst
4—Rim alteration of garnet, K62
5—Wheole rock analysis of lamprophyre
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