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182107: quartz sandstone, Inglis Gap

(O’Donnell Formation, Speewah Group, Speewah Basin)

Location and sampling

LENNARD RIVER (SE 51-8), RICHENDA (3963)
 MGA Zone 51, 731635E 8106817N

Sampled on 31 August 2007

This sample was collected from a rocky slope at Inglis 
Gap. The sample site is located approximately 7.2 km 
southwest of Mount Chalmers, 2.9 km north-northwest of 
Mount Hart Outcamp, and 1.0 km west of the junction of 
Gibb River and Mount Hart Roads.

Tectonic unit/relations

The unit sampled is a grey to brown, pebbly quartz 
sandstone assigned to the O’Donnell Formation (Griffi n 
et al., 1993). The O’Donnell Formation comprises poorly 
sorted, coarse-grained granular quartz sandstone, with 
widespread conglomerate beds in the lower part of the 
formation, and abundant siltstone beds in the upper 
section. The O’Donnell Formation forms the base of the 
Speewah Group, and unconformably overlies the Hooper 
Complex and the western zone of the Lamboo Complex.

The Speewah Group is a package of siliciclastic 
sedimentary rocks about 1500 m thick deposited in the 
Speewah Basin, with minor felsic volcanic rocks included 
within the Valentine Siltstone in the middle of the 
group. The O’Donnell Formation was deposited prior to 
1834 ± 3 Ma — based on the age of a felsic volcanic unit 
in the Valentine Siltstone (Griffi n et al., 1993) higher in 
the Speewah Group — and after 1865–1850 Ma — based 
on the age of crystalline rocks of the underlying Hooper 
Complex. A sample of the Lansdowne Arkose, higher in 
the Speewah Group, was collected 9.2 km east-southeast 
of this locality (GSWA 182106; Kirkland et al., 2010a).

Petrographic description

The sample is poorly sorted, and consists principally 
of single-crystal quartz grains from 0.25 to 3 mm long, 
indicating medium to very coarse grained sandstone. 
Many quartz grains have undulose extinction, implying 
later deformation; stylolitic grain boundaries are also 
common in quartz grains. The thin section also contains 
a single small pebble of polycrystalline quartz, about 
5 mm long. Interstitial material is sparse, but includes 
microcrystalline quartz, and lenses containing foliated 
sericite or illite–limonite.

Zircon morphology

Zircons from this sample are primarily subspherical to 
euhedral, and pink to dark brown. The grains are up to 
300 µm long, with aspect ratios up to 5:1. Many have 
abraded outer surfaces or have fractured, creating angular 
grain margins. Cathodoluminescence (CL) images reveal 
a wide variety of internal textures, including idiomorphic 
zoning truncated at grain boundaries, features consistent 
with sedimentary transport. Several grains contain older 
zircon cores. A CL image of representative zircons is 
shown in Figure 1.

Analytical details

This sample was analysed over two sessions on 29–
30 May 2008, using SHRIMP-B, and 31 May 2008, using 
SHRIMP-B. Analyses 1.1 to 56.1 (spot numbers 1–56) 
were obtained during the first session, together with 
14 analyses of the Temora standard, which yielded an 
external spot-to-spot (reproducibility) uncertainty of 
1.20% (1σ) and a 238U/206Pb* calibration uncertainty of 
0.43% (1σ). Analyses 57.1 to 65.1 (spot numbers 57–65) 
were obtained during the second session, together with 
six analyses of the Temora standard, which indicated 
an external spot-to-spot (reproducibility) uncertainty of 
1.03% (1σ) and a 238U/206Pb* calibration uncertainty of 
0.58% (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-fi ve analyses were obtained from 65 zircons. Results 
are listed in Table 1, and shown on a concordia diagram 
(Fig. 2) and a probability density diagram (Fig. 3).

Interpretation
The analyses are concordant to strongly discordant 
(Fig. 2). Thirteen analyses are >5% discordant. The dates 
obtained from these 13 analyses (Group D; Table 1) 
are imprecise or unreliable, and are not considered 
geologically signifi cant. The remaining 52 analyses can 
be separated into two groups based on their 207Pb*/206Pb* 
ratios.
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Group Y comprises a single analysis (26.1, Table 1), which 
yields a 207Pb*/206Pb* date of 1841 ± 17 Ma (1σ).

Group S comprises 51 analyses (Table 1), which yield 
207Pb*/206Pb* dates of 2718–1842 Ma. 

It is possible that all of the analyses in Groups Y and S 
represent unmodifi ed detrital zircons, in which case the 
date of 1841 ± 17 Ma (1σ) for the single analysis (26.1) in 
Group Y represents a maximum age of deposition. A more 
conservative estimate of the maximum depositional age 
can be based on the weighted mean 207Pb*/206Pb* date of 
1864 ± 4 Ma (MSWD = 1.01) for the youngest 28 analyses 
in Groups Y and S.

The 52 analyses in combined Groups Y and S indicate 
dates that defi ne a signifi cant age component at c. 1882 Ma, 
defi ned by 38 analyses, and several minor components 
between 2700 and 2400 Ma (Fig. 3). These are interpreted 
as the ages of zircon-crystallizing rocks in the detrital 
source region(s), or the ages of detrital components within 
sediments that have been reworked into this rock.

Age components at c. 1950–1800 and 2550–2450 Ma 
have been reported from the overlying Kimberley Group 
(McNaughton et al., 1999; Kirkland et al., 2010b), 
although this sample from the underlying Speewah Group 
appears strongly dominated by late Paleoproterozoic 
detrital zircons. Based on the age of the youngest 
detritus in the O’Donnell Formation (this sample), and 
the 1834 ± 3 Ma age for volcanic rocks in the Valentine 
Sandstone of the middle Speewah Group, the lower 
Speewah Group (O’Donnell and Tunganary Formations) 
was deposited between c. 1858 and 1834 Ma.
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Figure 1. Cathodoluminescence image of representative zircons from sample 182107: 
quartz sandstone, Inglis Gap. Numbered circles indicate the approximate 
positions of analysis sites.
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Figure 2. U–Pb analytical data for sample 182107: quartz sandstone, Inglis Gap. 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 182107: quartz sandstone, Inglis 
Gap. Thick curve, maxima values, and frequency histogram (bin width 25 Ma) include only 
concordant data (52 analyses of 52 zircons). Thin curve includes all data (65 analyses of 
65 zircons).


