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209610: clinopyroxene syenogranite, Paddy Bore

(Yilgarn Craton granites, Southern Cross Domain, Youanmi Terrane, Yilgarn Craton)

Location and sampling

SIR SAMUEL (SG 51-13), DEPOT SPRINGS (2942)
MGA Zone 51, 244765E 6937007N

Sampled on 14 June 2012

This sample was collected from an outcrop south of an
east-trending track, about 7.4 km southeast of Hansen
Well, 5.0 km north-northwest of Beaty Bore, and 3.2 km
northeast of Paddy Bore.

Tectonic unit/relations

The unit sampled is a clinopyroxene syenogranite,
collected from a local unit within a larger area of foliated
granitic rocks containing greenstone xenoliths in the
Waroonga Shear Zone, which is a large-scale, complex,
transpressional shear zone that forms part of the boundary
between the Eastern Goldfields Superterrane and the
Youanmi Terrane in the Yilgarn Craton (Zibra et al., 2014).
This granite type is unusual in this area and has a similar
age and composition to the granitic rocks of the syenite
group of Champion and Sheraton (1997), which are most
abundant in the western part of the Eastern Goldfields
Superterrane (Libby et al., 1978; Smithies and Champion,
1999).

Petrographic description

The sample is a medium-grained clinopyroxene
syenogranite, consisting of about 40-45% K-feldspar,
20-25% plagioclase, 20-25% quartz, 10% aegirine—augite,
1% actinolitic hornblende, 1% titanite, and accessory
apatite, opaque oxide minerals, zircon, and secondary
epidote. K-feldspar occurs as anhedral grains up to 3.5 mm
in size, and is marked either by clay alteration or trails of
strongly aligned tiny albite inclusions. Plagioclase occurs
as anhedral, equant to slightly elongate grains to 4 mm
in size that are distinguished either by very fine multiple
twinning or incipient fine deformation twinning. Quartz
also occurs as irregular anhedral grains, up to 4.5 mm
in size, that are variably strained (marked undulose
extinction), subgrained or recrystallized to a granoblastic
aggregate in narrow zones between feldspars. Green
aegirine—augite occurs as subhedral, fractured crystals up to
2 mm in size, with some forming small glomeroporphyritic
aggregates. Actinolitic hornblende rims some aegirine—
augite crystals. Titanite occurs as euhedral to subhedral

boat-shaped crystals up to 0.7 mm long. Apatite occurs
as euhedral crystals to 0.25 mm in size. Black opaque
minerals, probably magnetite, are less than 0.1 mm in size
and anhedral to subhedral.

Zircon morphology

Zircons isolated from this sample are colourless, and
mainly subhedral. The crystals are up to 250 um long,
and equant to elongate, with aspect ratios up to 2:1. In
cathodoluminescence (CL) images, concentric zoning
is ubiquitous, and sector zoning is also common. A CL
image of representative zircons is shown in Figure 1.

Analytical details

This sample was analysed on 6-7 March 2015, using
SHRIMP-B. Ten analyses of the BR266 standard were
obtained during the session, of which nine analyses
indicated an external spot-to-spot (reproducibility)
uncertainty of 0.50% (1o) and a *8U/*Pb* calibration
uncertainty of 0.16% (1c). Calibration uncertainties are
included in the errors of *8U/2%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

Eighteen analyses were obtained from 18 zircons. Results
are listed in Table 1, and shown in a concordia diagram
(Fig. 2).

Interpretation

The analyses are concordant to slightly discordant (Fig. 2),
and form a single group, based on their 2’Pb*/**Pb*
ratios.

Group I comprises 18 analyses (Table 1), which yield
a weighted mean *’Pb*/>*Pb* date of 2661 + 6 Ma
(MSWD = 0.75).

The date of 2661 + 6 Ma for the 18 analyses in Group I
is interpreted as the magmatic crystallization age of the
syenogranite.
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Figure 1. Cathodoluminescence image of representative zircons from sample 209610:
clinopyroxene syenogranite, Paddy Bore. Numbered circles indicate the
approximate locations of analysis sites.
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Figure 2. U-Pb analytical data for sample 209610: clinopyroxene syenogranite, Paddy Bore. Yellow squares
indicate Group | (magmatic zircons).
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