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182477: mafic granulite, Big Red prospect

(Nornalup Zone, Albany—Fraser Orogen)

Location and sampling

SEEMORE (SH 51-12), CLAYPAN (3837)
MGA Zone 51, 688400E 6649200N

Sampled on 17 August 2010

This sample was collected from diamond drillcore from
hole BRDDHO002, located on the Big Red prospect, at
a depth of 125.4 — 126.4 m. The hole was drilled by
Teck Australia Pty Ltd, and was co-funded through the
Exploration Incentive Scheme. The drillhole is located on
the Nullarbor Plain, approximately 16.4 km south of Fifty
Mile Claypan, 36.2 km northeast of Native Willow Bore
(Kananda Station), and 57.5 km west of radio mast R204
on the Rawlinna—Warburton Road (Connie Sue Highway).

Tectonic unit/relations

The sample is from drillhole BRDDHO002, which
intersected Precambrian basement rocks beneath the
Mesozoic—Cenozoic Eucla Basin at a depth of 102.2 m;
the total depth of the hole was 147.6 m. BRDDHO002 was
drilled to investigate a subcircular gravity high, located
approximately 2 km west of a magnetic high interpreted
from detailed aeromagnetic data as a potential magnetite-
bearing stratigraphic iron-formation, possibly associated
with copper—gold mineralization (Tillick, 2010). This
magnetic anomaly is located within the eastern Nornalup
Zone of the Albany—Fraser Orogen, which contains
1800—1760 Ma metagranitic rocks similar in age to some
metagranitic rocks in the Biranup Zone, overlain by
metasedimentary rocks of the Arid Basin (Spaggiari et
al., 2011). The Nornalup Zone is intruded by rocks of the
Mesoproterozoic Recherche and Esperance Supersuites
(Nelson et al., 1995).

The Precambrian rocks in BRDDHO002 comprise strongly
deformed and metamorphosed rocks, including foliated,
garnet-bearing amphibolite and mafic granulite (up to
5 m thick), of which the present sample is representative;
coarse-grained K-feldspar—quartz—biotite granitic gneiss;
and folded, garnet-bearing psammitic gneiss (see also
Tillick, 2010). These rocks represent a succession of
migmatitic paragneissic and metagranitic rocks, with
possible mafic sills. A sample of granitic gneiss (GSWA
182476, Kirkland et al., 2012d) from this same drillhole
yielded a crystallization age of 1326 + 6 Ma and an age of
metamorphism of 1187 +9 Ma.

Three additional samples at the Big Red prospect were
dated from drillhole BRDDHO0O1, located 2.1 km to the
east of BRDDHO002. Two samples of migmatitic gneiss
(GSWA 182473, Kirkland et al., 2012a; GSWA 182475,
Kirkland et al., 2012c) yielded maximum depositional
ages (1o) of 1729 + 27 and 1685 = 11 Ma, respectively.
These rocks are intruded by veins of granite pegmatite,
one of which (GSWA 182474, Kirkland et al., 2012b)
provided a crystallization age of 1167 + 2 Ma.

Petrographic description

The sample is a medium-grained mafic granulite
composed of 49% amphibole, 30% plagioclase, 15%
clinopyroxene, 5% biotite, and minor apatite, zircon,
garnet, and opaque oxide minerals. Granular anhedral
clinopyroxene is a non-pleochroic diopside partly replaced
by hornblende and biotite. Plagioclase crystals (andesine,
An42-50) are inclusion-free, albite-twinned, and anhedral.
Hornblende is strongly pleochroic, green-brown, and is
partially altered to biotite, which itself is weakly altered
and associated with iron-oxide minerals. Anhedral
garnets, partially replaced by amphibole and biotite,
are distributed throughout the rock, and are typically
surrounded by plagioclase. Apatite occurs as inclusions
within amphibole.

Zircon morphology

Zircons isolated from this sample are anhedral to
subhedral, generally rounded, colourless, and transparent
to translucent. The crystals are up to 300 um long, and
mainly equant, with aspect ratios up to 2.5:1. Most zircons
are dark and homogeneous in cathodoluminescence
(CL) images, exhibiting few distinctive internal features,
although a few low-uranium crystals luminesce brightly. A
CL image of representative zircons is shown in Figure 1.

Analytical details

This sample was analysed on 6-7 September 2011, using
SHRIMP-B. Fourteen analyses of the BR266 standard
were obtained during the session, and indicated an
external spot-to-spot (reproducibility) uncertainty of
0.50% (1o) and a Z8U/*Pb* calibration uncertainty of
0.12% (1o). Calibration uncertainties are included in the
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Figure 1. Cathodoluminescence image of representative zircons from sample 182477:
mafic granulite, Big Red prospect. Numbered circles indicate the approximate

positions of analysis sites.
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Figure 2. U-Pb analytical data for sample 182477: mafic granulite, Big Red prospect. Green diamonds
indicate Group M (metamorphic zircons); crossed square indicates Group D (discordance >5%).
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errors of 28U/?Pb* ratios and dates listed in Table 1.
Common-Pb corrections were applied to all analyses
using contemporaneous isotopic compositions determined
according to the model of Stacey and Kramers (1975).

Results

Twenty-two analyses were obtained from 21 zircons.
Results are listed in Table 1, and are shown in a concordia
diagram (Fig. 2).

Interpretation

The analyses are concordant to slightly discordant (Fig. 2).
One analysis is >10% discordant. The date obtained
from this analysis (Group D; Table 1) is imprecise and
unreliable, and is considered not geologically significant.
The remaining 21 analyses define one coherent group,
based on their 27Pb*/*%Pb* ratios.

Group M comprises 21 analysis of 20 zircons (Table 1),
which yield a weighted mean *’Pb*/**Pb* date of
1188 =4 Ma (MSWD = 1.7).

The date of 1188 + 4 Ma for the 21 analyses in Group M
is interpreted as the age of a high-grade metamorphic
event during the 1215-1140 Ma Stage II of the Albany—
Fraser Orogeny (Clark et al., 2000). The rounded forms
of Group M zircons are characteristic of granulitic or
eclogitic zircons, grown under high-pressure conditions
(Tichomirowa et al., 2005). The homogeneous textures
observed in this sample could imply near-equlibrium
growth in metamorphic fluids, or else growth within a
fluid whose composition did not change significantly
during crystallization (Corfu et al., 2003). The date of
1188 +4 Ma is also a minimum crystallization age for the
protolith of this rock.
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