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194725: metagranite, Uraryie Rock

(Biranup Zone, Albany—Fraser Orogen)

Location and sampling

ZANTHUS (SH 51-15), Coonana (3535)
MGA Zone 51, 540851E 6541647N

Sampled on 4 July 2008

This sample was collected from an area of scattered
outcrop approximately 8.3 km south of Uraryie Rock,
10.2 km west of the edge of Harris Lake, and 19.2 km
southeast of Fly Dam.

Tectonic unit/relations

The unit sampled is a metagranite within the Biranup
Zone, a belt of mid-crustal rocks that girdles the southern
and southeastern margins of the Yilgarn Craton (Myers,
1990; Spaggiari et al., 2009; Kirkland et al., in press).
The Biranup Zone is dominated by intensely deformed
orthogneiss, paragneiss, and metagabbro, with ages of
c. 1710 to 1620 Ma. Based on the presence of Archean
granitic rocks, and on Sm—-Nd and Lu-Hf isotopic
signatures, the Biranup Zone is interpreted to have
formed along the Yilgarn Craton margin (Kirkland
et al., in press). The Biranup Zone was deformed and
metamorphosed during the Zanthus Event at c¢. 1680 Ma,
and was then intruded by granitic rocks and deformed
and metamorphosed again during Stages I and II of the
Mesoproterozoic Albany—Fraser Orogeny (Clark et al.,
2000; Kirkland et al., in press).

The metagranite at this locality is garnet-rich, and has a
strong, gneissic, northeasterly trending foliation, and a
well-developed mineral lineation plunging moderately to
the northeast.

Petrographic description

The sample is a foliated metagranite, with a visually
estimated mineralogy comprising 51% quartz, 18%
plagioclase or plagioclase—K-feldspar intergrowths,
14% garnet, 9% biotite, 6% microcline, 1% titanite, and
accessory opaque oxide minerals, hornblende, limonitized
sulfide, altered allanite, apatite, and zircon. The rock is
heterogeneous, and contains grains and aggregates of
garnet from 0.5 to 12 mm long, containing inclusions
of quartz, microcline, biotite, titanite, and zircon. The
foliation is defined by biotite grains up to 2 mm, which
are locally accompanied by titanite and/or hornblende and
rare zircon. Some biotite also defines a decussate texture.

Quartz is coarse-grained and anhedral, whereas microcline
and plagioclase grains are fine-grained and commonly
intergrown with K-feldspar. The feldspar intergrowths
are too rich in K-feldspar to represent exsolution, and are
likely a product of replacement. About one third of the
plagioclase grains lack K-feldspar. Minor myrmekite is
also present.

Zircon morphology

Zircons isolated from this sample are colourless to brown,
euhedral, up to 400 um long, and elongate, with aspect
ratios up to 6:1. In cathodoluminescence (CL) images,
the zircons display oscillatory zoned cores overgrown
by homogeneous, low-uranium rims. A CL image of
representative zircons is shown in Figure 1.

Analytical details

This sample was analysed over three sessions on
20-21 August 2009, using SHRIMP-A. Analyses 1.1
to 15.1 (spot numbers 1-17) were obtained during the
first session, together with 12 analyses of the BR266
standard, of which six indicated an external spot-to-
spot (reproducibility) uncertainty of 1.12% (16) and a
2Z8U/%Pb* calibration uncertainty of 0.47% (10). Analyses
18.1 to 19.1 (spot numbers 18-20) were obtained during
the second session, together with four analyses of the
BR266 standard, of which four indicated an external
spot-to-spot (reproducibility) uncertainty of 0.50%
(10) and a »®U/?%Pb* calibration uncertainty of 0.38%
(1o). Analyses 14.2 to 36.1 (spot numbers 21-43) were
obtained during the third session, together with nine
analyses of the BR266 standard, of which seven indicated
an external spot-to-spot (reproducibility) uncertainty of
2.76% (10) and a #¥U/*%Pb* calibration uncertainty of
1.03% (10). Calibration uncertainties are included in the
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

Forty-five analyses were obtained from 36 zircons. Results
are listed in Table 1, and shown in concordia diagrams
(Figs 2 and 4) and an X-Y correlation plot (Fig. 3).
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Figure 1.

Cathodoluminescence image of representative zircons from sample 194725:

metagranite, Uraryie Rock. Numbered circles indicate the approximate positions

of analysis sites.

Interpretation

The analyses are concordant to strongly discordant
(Fig. 2). Seventeen analyses are >5% discordant. Of these,
seven (Group D; Table 1) are imprecise or unreliable, and
are not considered geologically significant. The remaining
ten are considered in Group M. The 2’Pb*/?*%Pb* dates in
Group M correlate with their common-Pb contents (204,
Fig. 3), indicating that common-Pb corrections using *Pb
are inaccurate for some or all of these analyses. The date
for Group M is therefore determined from the intersection
with the concordia curve (Fig. 4) of a regression through
uncorrected data, anchored at contemporaneous initial Pb
(®*Pb/*Pb = 0.9257 at 1200 Ma; Stacey and Kramers,
1975). Those analyses not in Group D define three groups,
based on their 27Pb*/?Pb* ratios, and their analytical
positions within the crystals.

Group I comprises 16 analyses of 16 zircons (Table 1),
which yield a weighted mean 2’Pb*/?%Pb* date of
1677 £ 5 Ma MSWD = 0.58). These analyses indicate
moderate Th/U ratios (0.23 — 0.45).

Group P comprises three analyses of three zircons
(Table 1), which yield *’Pb*/?°Pb* dates of 1651-
1635 Ma. These analyses indicate moderate Th/U ratios
(0.31-0.42).

Group M comprises 19 analyses of 19 zircon rims
(Table 1), for which the regression intersects the concordia
curve at 1206 + 14 Ma (MSWD = 1.4). These analyses
indicate very low Th/U ratios (0.001-0.110).

The date of 1677 £ 5 Ma for the 16 analyses in Group I
is interpreted as the magmatic crystallization age of
the granite. The dates of 1651-1635 Ma for the three
analyses in Group P are interpreted to reflect minor

ancient radiogenic-Pb loss. The date of 1206 + 14 Ma for
the 19 analyses in Group M is interpreted as the age of
metamorphism.
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Figure 2. U-Pb analytical data for zircons from sample 194725: metagranite, Uraryie Rock. Yellow squares
indicate Group | (magmatic zircons); black squares indicate Group P (radiogenic-Pb loss);
green diamonds indicate Group M (metamorphic zircon); crossed squares indicate Group D
(discordance >5%).
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Figure 3.

Correlation between 2’Pb*/?*Pb* age (corrected for common Pb using measured 2“Pb) and
f204 for Group M zircon analyses in sample 194725: metagranite, Uraryie Rock. The dashed line
indicates a regression through data in Group M; the equation of the best-fit line is shown. R is
Pearson’s correlation coefficient. Symbols as in Figure 2.
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Figure 4. U-Pb analytical data, not corrected for common Pb, for Group M zircons from sample 194725:
metagranite, Uraryie Rock. The dashed line indicates a regression from initial Pb. Symbols as
in Figure 2.



