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208506: foliated metamonzogranite, Gungangmura Waterhole
(Pitjantjatjarra Supersuite, Musgrave Province)

Location and sampling

Bentley (SG 52-5), Diorite (4347)
MGA Zone 52, 346858E 7207892N

Sampled on 24 September 2013

This sample was collected from a boulder on the northern 
side of a breakaway, located about 20.7 km west of 
Wanarn community, 4.8 km south of Gungarungal Hill, 
and 1.6 km west-northwest of Gungangmura Waterhole. 

Tectonic unit/relations

The unit sampled is a foliated metamonzogranite 
assigned to the 1220–1150 Ma Pitjantjatjarra Supersuite 
of the Musgrave Province (Smithies et al., 2010, 2011). 
The Pitjantjatjara Supersuite accounts for a significant 
component of the exposed rocks in the Musgrave 
Province, and was generated from voluminous A-type 
magmas (Smithies et al., 2009), accompanied by ultra-
high-temperature granulite-facies metamorphism, which 
lasted the duration of the Musgrave Orogeny (Smithies 
et al., 2011). Numerous samples of the Pitjantjatjara 
Supersuite have been dated previously (see Appendix 1 
in Howard et al., 2015). The Musgrave Orogeny caused 
intense deformation and amphibolite- to granulite-facies 
crustal reworking. 

Petrographic description

The sample is a strongly foliated to gneissic, fine- 
to medium-grained, inequigranular, garnet-bearing, 
weakly feldspar porphyritic, hornblende–biotite meta-
monzogranite. The rock consists of about 35–40% quartz, 
25–30% K-feldspar, 10–15% plagioclase, 10–15% biotite, 
5% hornblende, 3% titanite, and accessory garnet, zircon, 
and iron–titanium oxide minerals. Quartz and feldspars are 
mainly anhedral and interlocking and up to 1.5 mm across. 
Amphibole is partially replaced by biotite. Biotite is up 
to 2 mm long, and partially replaced by granular titanite. 

Zircon morphology

Zircons isolated from this sample are colourless (some 
exhibit iron staining), and mainly subhedral to euhedral. 
The crystals are up to 650 µm long, and equant to elongate, 
with aspect ratios up to 5:1. In cathodoluminescence (CL) 
images, concentric zoning is ubiquitous, and sector zoning 

is common. A CL image of representative zircons is shown 
in Figure 1.

Analytical details

This sample was analysed on 14–15 August 2014, using 
SHRIMP-B. Thirteen analyses of the BR266 standard were 
obtained during the session, of which 12 analyses indicated 
an external spot-to-spot (reproducibility) uncertainty of 
0.50% (1σ) and a 238U/206Pb* calibration uncertainty of 
0.15% (1σ). Calibration uncertainties are included in 
the errors of 238U/206Pb* 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-eight analyses were obtained from 28 zircons. 
Results are listed in Table 1, and shown in a concordia 
diagram (Fig. 2).

Interpretation
The analyses are concordant to moderately discordant 
(Fig. 2). Dates based on 204-corrected 207Pb*/206Pb* 
ratios correlate crudely with common-Pb content (ƒ204, 
Table  1), indicating that corrections using 204Pb are 
inaccurate for some or all analyses. The date for this 
sample is therefore determined from the intersection 
with concordia of a regression through uncorrected data, 
anchored at contemporaneous initial Pb (207Pb/206Pb = 
0.9219 at 1157 Ma; Stacey and Kramers, 1975). The 
analyses can be divided into two groups, based on their 
207Pb/206Pb and 238U/206Pb ratios. 

Group I comprises 26 analyses (Table 1), for which 
the regression yields an intercept age of 1157 ± 9 Ma  
(MSWD = 1.1).

Group P comprises two analyses (Table 1), which yield 
207-corrected 238U/206Pb* dates (1σ) of 1075 ± 29 and 
1074 ± 31 Ma.

The date of 1157 ± 9 Ma for the 28 analyses in Group I is 
interpreted as the age of magmatic crystallization of the 
monzogranite. The dates of 1075 and 1074 Ma for the two 
analyses in Group P are interpreted to reflect minor loss 
of radiogenic Pb.
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Figure 1. 	 Cathodoluminescence image of representative zircons from sample 208506: 
foliated metamonzogranite, Gungangmura Waterhole. Numbered circles indicate 
the approximate positions of analysis sites.

Figure 2. 	 U–Pb analytical data, not corrected for common Pb, for sample 208506: foliated 
metamonzogranite, Gungangmura Waterhole. Yellow squares indicate Group I (magmatic 
zircons). The dashed line indicates a regression from initial Pb through data in Group I.
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