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213029: quartz—muscovite schist, GD5 Bore

(Browns Range Metamorphics, Granites—Tanami Orogen)

Location and sampling

GoRrDON DowNs (SE 52-10), GorpoN DowNs (4660)
MGA Zone 52, 495205E 7917118N

Sampled on 16 September 2013

This sample was collected from an outcrop on Gordon
Downs Station, about 17.4 km south-southeast of Pussycat
Bore, 16.0 km east-southeast of GD5 Bore, and 4.8 km
west of the Western Australia — Northern Territory border.

Tectonic unit/relations

The unit sampled is a quartz—muscovite schist of the
Browns Range Metamorphics of the Granites—Tanami
Orogen. The Browns Range Metamorphics consists
mainly of amphibolite to granulite facies meta-arkose,
metasandstone, and schist. The unit is unconformably
overlain by the 1735-1640 Ma Gardiner Sandstone of the
Birrindudu Group (Blake et al., 2000; Dunster and Ahmat,
2013). The sample was collected from the northwestern
margin of the Browns Range Dome, where an arkosic
metasandstone of the Browns Range Metamorphics
yielded a maximum depositional age of 2507 + 22 Ma
(Page et al., 1995). Another quartz—muscovite schist
at this locality yielded a maximum depositional age of
3146 + 7 Ma (GSWA 213028, Lu et al., 2017b). A quartz
arenite of the Gardiner Sandstone, sampled about 33 km
to the west, yielded a maximum depositional age of
1597 =25 Ma (GSWA 213019, Lu et al., 2017a)..

Petrographic description

The sample is a quartz—muscovite schist, consisting of
about 80% quartz, 10% muscovite, 7% micaceous patches,
2% opaque minerals, and accessory apatite and zircon.
Quartz grains are equant to mostly elongate with some
lenticular quartz up to 5 mm long. Quartz is recrystallized
to polycrystalline aggregates, most of which have
irregular and interdigitating shapes and remnant undulose
extinction. Very fine-grained micaceous patches, up to
1 mm long, may represent replacement of either original
cordierite or feldspar. Muscovite defines the strong
foliation, and occurs in subparallel aggregates of highly
elongate laths mostly >2 mm long and 0.1 mm wide.
Opaque minerals are fine-grained and fibrous, and form
scaly masses associated with micaceous patches. Apatite
is tabular and up to 0.2 mm long. The irregular shapes of
recrystallized quartz suggest that recrystallization occurred

mainly by grain boundary migration at moderate to high
metamorphic grade. The high quartz content suggests that
the protolith was a quartz-rich sedimentary rock.

Zircon morphology

Zircons isolated from this sample are colourless to dark
brown, anhedral to subhedral, and variably rounded. The
crystals are up to 300 um long, and equant to elongate,
with aspect ratios up to 3:1. In cathodoluminescence (CL)
images, some zircons exhibit concentric zoning, but most
are dominated by high-U, metamict zones and domains. A
CL image of representative zircons is shown in Figure 1.

Analytical details

This sample was analysed on 11-13 February 2016
using SHRIMP-A. Twenty-two analyses of the BR266
standard were obtained during the session, of which 20
analyses indicated an external spot-to-spot (reproducibility)
uncertainty of 0.54% (1o) and a **%U/*Pb* calibration
uncertainty of 0.16% (1o). Isotopic mass fractionation
of 27Pb/?™Pb ratios during the session was corrected by
reference to the OGC1 standard; measured ratios were
increased by 0.54%. Calibration uncertainties are included
in the errors of Z8U/*%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

Thirty-two analyses were obtained from 32 zircons.
Results are listed in Table 1, and shown in a concordia
diagram (Fig. 2), and a probability density diagram
(Fig. 3).

Interpretation

The analyses are concordant to strongly discordant (Fig. 2).
Twenty analyses are >5% discordant. The dates obtained
from these 20 analyses (Group D; Table 1) are unreliable,
and are considered not to be geologically significant. The
remaining 12 analyses can be divided into two groups,
based on their *’Pb*/**Pb* ratios.

Group Y comprises one analysis (Table 1), which yields a
207ph*/2%Ph* date of 2128 + 30 Ma (10).
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Figure 1. Cathodoluminescence image of representative zircons from sample 213029:
quartz—-muscovite schist, GD5 Bore. Numbered circles indicate the approximate
locations of analysis sites
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Figure 2. U-Pb analytical data for zircons from sample 213029: quartz—muscovite schist, GD5 Bore. Blue

square indicates Group Y (youngest detrital zircon); red squares indicate Group S (older detrital
zircons); crossed squares indicate Group D (discordance >5%)
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Figure 3. Probability density diagram and histogram for sample 213029: quartz—muscovite schist, GD5

Bore. Thick curve, maxima values, and frequency histogram (bin width 25 Ma) include only data
with discordance <5% (12 analyses of 12 zircons). Thin curve includes all data (32 analyses of

32 zircons)

Group S comprises 11 analyses (Table 1), which yield
207pp*/20Ph* dates of 3574-2541 Ma.

It is possible that all of the analyses in Group Y and S
are of unmodified detrital zircons, in which case the date
of 2128 + 30 Ma (lo) for the single analysis in Group Y
represents a maximum age of deposition for the precursor
of muscovite schist. A more conservative estimate of the
maximum depositional age can be based on the weighted
mean 2"Pb*/?%Pb* date of 3131 = 11 Ma (MSWD = 0.34)
for the youngest coherent group of four analyses in
Group S.

The data for combined Groups Y and S indicate significant
age components at c. 3206 and 3129 Ma (Fig. 3), based
on contributions from approximately 3 and 4 analyses,
respectively. These age components are interpreted as the
ages of zircon-crystallizing rocks in the detrital source
regions, or the ages of detrital components within sediments
that have been reworked into this rock.

The youngest analysis in Group S, together with four
discordant analyses in Group D, yield a weighted mean
207Pp*2%Ph* date of 2533 = 9 Ma (MSWD = 0.26), which
is similar to the youngest age component identified in a
sample of arkosic metasandstone from this locality by Page
etal. (1995).
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