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198669: pelitic gneiss, Mount Narryer
(Narryer Terrane, Yilgarn Craton)

Location and sampling

Byro (SG 50-10), Chulyawarra (2144)
MGA Zone 50, 440332E 7068444N

Sampled on 2 November 2010

This sample was collected from a boulder in a stream bed 
on the east flank of the Mount Narryer Range on Boolardy 
Station, about 7.9 km northeast of Lanes Well, 5.5 km north 
of Elizabeth Springs Well, and 3.0 km northeast of Mount 
Narryer. The sample was collected as part of a Yilgarn-wide 
metamorphism study undertaken by Dr Ben Goscombe for 
the Geological Survey of Western Australia.    

Tectonic unit/relations

The unit sampled is a pelitic gneiss of the Narryer Terrane 
in the northwest Yilgarn Craton (Myers, 1990; Wilde and 
Spaggiari, 2007). The Narryer Terrane includes rocks with 
U–Pb zircon ages ranging up to c. 3750 Ma (Kinny et al., 
1988; AIS Kemp, 2014, written comm.), the oldest known 
rocks in Australia, and detrital zircons up to c. 4404 Ma, 
the oldest terrestrial material on Earth (Wilde et al., 2001). 
The Narryer Terrane consists of granite and granitic gneiss 
interleaved with sedimentary, mafic–ultramafic intrusive 
rocks, and banded iron-formation, metamorphosed at 
greenschist to granulite facies (Myers and Williams, 1985). 
A pelitic gneiss, sampled about 2.7 km to the southwest, 
yielded a maximum depositional age of 3297 ± 5 Ma 
(GSWA 198644; Lu et al., 2015a), and a quartzite, sampled 
about 2 km to the west-northwest, yielded a maximum 
depositional age of 3340 ± 20 Ma (GSWA 198654; Lu 
et al., 2015b). 

Petrographic description
This sample is a fine- to medium-grained pelitic gneiss, 
consisting of about 30% quartz, 25% plagioclase, 25% 
biotite, 15% K-feldspar, 3% garnet, and accessory apatite 
and zircon. The overall texture is granoblastic and the 
rock is foliated. Quartz is intergranular and 0.5 – 1.0 mm 
in diameter. Plagioclase (labradorite, An

68
) is about 

0.5  –  2  mm across, strongly altered to muscovite and 
sericite, and veined by chlorite and sericite. Biotite is red-
brown and up to 1 mm long, and K-feldspar (microcline 
and perthite) is up to 1 mm across. Garnet porphyroblasts 
are mainly subhedral and up to 1 mm across.   

Zircon morphology

Zircons isolated from this sample are colourless to 
dark brown, mainly anhedral to subhedral, and variably 
rounded. The crystals are up to 250 μm long, and 
equant to elongate, with aspect ratios up to 4:1. In 
cathodoluminescence (CL) images, most zircons exhibit 
concentric zoning, and some appear to contain older cores. 
A CL image of representative zircons is shown in Figure 1.     

Analytical details

This sample was analysed on 21–22 September 2012, 
using SHRIMP-A. Fifteen analyses of the BR266 
standard were obtained during the session. Significant 
drift of standard 238U/206Pb* dates during the session was 
addressed by fitting a LOWESS curve (Cleveland, 1979) 
with a smoothing window of five analyses, implemented 
using the program Isoplot 2.50 (Ludwig, 2009; Wingate 
and Kirkland, 2015). During the session, 14 standard 
analyses indicated an external spot-to-spot (reproducibility) 
uncertainty of 0.52% (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

Sixty-one analyses were obtained from 60 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-six analyses are >5% discordant. The 
dates obtained from these 26 analyses (Group D; Table 1) 
are unreliable, and are considered not to be geologically 
significant. The remaining 35 analyses can be divided into 
three groups, based on their 207Pb*/206Pb* ratios.

Group Y comprises one analysis (Table 1), which yields a 
207Pb*/206Pb* date of 3311 ± 37 Ma (1σ).

Group S comprises 33 analyses of 33 zircons (Table 1), 
which yield 207Pb*/206Pb* dates of 3751–3336 Ma.
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Figure 1.	 Cathodoluminescence image of representative zircons from sample 198669: 
pelitic gneiss, Mount Narryer. Numbered circles indicate the approximate 
locations of analysis sites. 

Figure 2. 	 U–Pb analytical data for zircons from sample 198669: pelitic gneiss, Mount Narryer. Blue 
square indicates Group Y (youngest detrital zircon); red squares indicate Group S (older detrital 
zircons); green diamond indicates Group M (metamorphic zircon); crossed squares indicate 
Group D (discordance >5%).
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Group M comprises one analysis (Table 1), which yields a 
207Pb*/206Pb* date of 2659 ± 3 Ma (1σ).

It is possible that all of the analyses in Groups Y and 
S are of unmodified detrital zircons, in which case the 
date of 3311 ± 37 Ma (1σ) for the single analysis in 
Group Y represents a maximum depositional age for the 
sedimentary precursor. A more conservative estimate 
of the maximum depositional age can be based on the 
weighted mean date of 3343 ± 17 Ma (MSWD = 4.9) for 
the three youngest analyses in Group S.

The data for Groups Y and S indicate significant 
age components at c. 3750–3720, 3666, 3620–3520, 
3500– 3480, and 3375–3325 Ma (Fig. 3). These are 
interpreted as the ages of zircon-crystallizing rocks in 
the detrital source region(s), or as the ages of detrital 
components within sediments that have been reworked 
into this rock. 

The date of 2659 ± 3 Ma (1σ) for the single analysis 
in Group M is interpreted as the age of high-grade 
metamorphism.  

Figure 3. 	 Probability density diagram and histogram for sample 198669: pelitic gneiss, Mount Narryer. 
Thick curve, maxima values, and frequency histogram (bin width 25 Ma) only include data 
with discordance <5% (36 analyses of 36 zircons). Thin curve includes all data (61 analyses of  
60 zircons).
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