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184341: quartzite, Lake Mackay 

(Aileron Province, Arunta Orogen)

Location and sampling

Webb (SF 52-10), Dwarf Well (4553) 
	 MGA Zone 52, 418715 E 7543225N

Sampled on 1 August 2007

The sample was collected from an outcrop of quartzite 
with minor lithological variation within low hills and 
ridges of deformed and folded quartzite, in the north-
central part of the Webb 1:250  000 map sheet, west of 
Lake Mackay, and about 79  km north-northeast of the 
Kiwirrkurra town site. 

Tectonic unit/relations

The quartzite is part of a series of unnamed, folded 
quartzites within the Aileron Province of the Arunta 
Orogen. These rocks are interpreted to overlie 
metamorphosed granites of the c.  1805–1770  Ma 
Carrington Suite (Edgoose et  al., 2008). The sampled 
quartzite dips about 60° to the northwest, and exhibits an 
east-southeasterly striking, vertical cleavage. 

Petrographic description

The sample is composed of inequigranular quartz, 
muscovite, and minor sericite (~1%). Biotite has been 
replaced by limonite. Quartz occurs both as large strained 
grains (up to 10 mm), and as neocrystallized grains (up 
to 1  mm). A weak foliation is defined by muscovite 
and by alignment of the larger quartz grains. Opaque 
oxide minerals have been replaced by rutile, limonite, or 
leucoxene. Rare zircon crystals, up to 0.2  mm, suggest 
that this sample was formerly a medium- to coarse-grained 
sandstone which has been partially recrystallized. 

Zircon morphology

Zircons isolated from this sample are subspherical to 
subhedral. Most are brown to yellow and transparent, and 
several are opaque. The crystals are up to 500 µm long, 
with aspect ratios up to 5:1. Cathodoluminescence (CL) 
images reveal a variety of internal textures including 
oscillatory zoning. Many grains have abraded margins that 
cut across internal structures, consistent with sedimentary 
transport. A CL image of representative zircons is shown 
in Figure 1.

Analytical details

This sample was analysed over two sessions, on 8 August 
2008 and 14–15  August 2008, using SHRIMP-A. 
Analyses 1.1 to 24.1 (spot numbers 1–24) were obtained 
during the first session, together with 11 analyses of 
the Temora standard, which indicated an external spot-
to-spot (reproducibility) uncertainty of 1.67% (1σ), 
and a 238U/206Pb* calibration uncertainty of 0.55% 
(1σ). Analyses 25.1 to 56.1 (spot numbers 25–56) 
were obtained during the second session, together with 
14  analyses of the Temora standard, which indicated 
an external spot-to-spot (reproducibility) uncertainty of 
1.91% (1σ), and a 238U/206Pb* calibration uncertainty of 
0.54% (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 common-Pb isotopic compositions 
determined according to the Pb isotopic model of Stacey 
and Kramers (1975). 

Results

Fifty-six analyses were obtained from 56 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 slightly discordant 
(Fig.  2). Four analyses are characterized by moderate 
discordance (>5%). These four analyses (Group  D; 
Table 1) are imprecise or unreliable, and are not considered 
geologically significant. The remaining 52 analyses can be 
divided into two groups.

Group Y comprises a single analysis (37.1; Table 1), which 
yields a 207Pb*/206Pb* date of 1750 ± 19 Ma (1σ).

Group  S comprises 51 analyses (Table  1), which yield 
207Pb*/206Pb* dates of 2695–1753 Ma. 

It is possible that all of the analyses are of unmodified 
detrital zircons, in which case the date of 1750 ± 19 Ma 
(1σ) for the single analysis in Group Y can be interpreted 
as the maximum age of deposition for the sandstone. 
A more conservative estimate of the maximum age of 
deposition is provided by the weighted mean 207Pb*/206Pb* 
date of 1775 ± 7 Ma (MSWD = 1.21) for the 15 youngest 
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analyses in Groups Y and S. This is consistent with the 
interpretation that the quartzite was deposited on c. 1805–
1770 Ma Carrington Suite metagranitic rocks. 

The 52 analyses in combined Groups Y and S indicate 
dates that define significant age components at c.  1849, 
1964, and 2307  Ma, and several minor components 
spanning the range 2695–1750  Ma (Fig.  3). These are 
interpreted as the ages of zircon-crystallizing rocks in 
the detrital source region of the sandstone, or the ages of 
detrital components within sediments which have been 
reworked. 
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Figure 1.	 Cathodoluminescence image of representative zircons from sample 184341: 
quartzite, Lake Mackay. Numbered circles indicate the approximate positions 
of analysis sites.
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Figure 2.	 U–Pb analytical data for zircons from sample 184341: quartzite, Lake Mackay. 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 184341: quartzite, Lake Mackay. Heavy 
curve, maxima values, and frequency histogram (bin width 25 Ma) include only accepted data 
(52 analyses of 52 zircons). Light curve includes all data (56 analyses of 56 zircons).
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