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148974: lithic sandstone, Coodardo Well

Location and sampling

Epmunp (SF 50-14), ELLiorT CREEK (2250)
MGA Zone 50, 458182E 7394718N

Sampled on 27 September 2004

The sample was taken from an outcrop of fine-grained
lithic sandstone, lacking internal stratification, within
interbedded sandstone and siltstone about 1.2 km northeast
of Coodardo Well.

Tectonic unit/relations

This lithic sandstone is part of the Curran Member, within
the uppermost Ullawarra Formation of the upper Edmund
Group, Edmund Basin (Martin et al., 2005). The Curran
Member comprises interbedded lithic sandstone and
siltstone with gradational contacts with the remainder
of the Ullawarra Formation below, and the Coodardoo
Formation above (Martin and Thorne, 2002; Martin et al.,
2005). The Curran Member is older than the c. 1465 Ma
dolerite sills that intrude the Edmund Group (Wingate,
2002), and younger than 1680-1620 Ma granites of the
Durlacher Supersuite in the underlying Gascoyne Complex
(Martin et al., 2005; Sheppard et al., 2005).

Petrographic description

This dark greenish-grey rock is rich in poorly sorted,
angular to rounded detrital grains (45-50%), within an
abundant clay-rich matrix (50-55%). The grains are
mostly (35%) single-crystal quartz crystals 0.05-0.5
mm in diameter, with lesser (10%) lithic fragments, rare
plagioclase and microcline (<1% each), and accessory
muscovite, biotite, chlorite, leucoxene, rutile, anatase,
and tourmaline. The matrix is sericite-rich, with lesser
clay minerals and limonite, and is weakly foliated. Lithic
fragments range up to 10 mm in length and comprise (in
approximately equal proportions) foliated quartz—sericite
claystone, and possible intraclasts of feldspar-rich lithic
sandstone that lacks biotite and chlorite, but features pale-
green, massive and unfoliated interstitial clay minerals
that contrast with the foliated, sericite-rich clay matrix
of the host sandstone. The sample also contains a vein of
granular to prismatic quartz, 0.3—0.5 mm wide, and minor,
irregular fractures filled by limonite and clay minerals.

Zircon morphology

Zircons isolated from this sample are anhedral to euhedral,
variably rounded, and range from clear and colourless
to dark brown or opaque. They are up to 250 um long,
with aspect ratios up to 4:1. Concentric growth zoning
is common, and typically is truncated at (abraded)
grain boundaries. A cathodoluminescence image of
representative zircons is shown in Figure 1.

Analytical details

This sample was analysed on 6-10 October 2005, using
SHRIMP-A. Forty-nine analyses of the CZ3 standard were
obtained, and following the deletion of five analyses as
outliers, the remaining 44 analyses indicated an external
spot-to-spot (reproducibility) uncertainty of 1.68% (10)
and a >U/2%Pb* calibration uncertainty of 0.27% (10).
Common-Pb corrections were applied to all analyses
using common-Pb isotopic compositions determined by
the method of Stacey and Kramers (1975).

Results

Ninety-one analyses were obtained from 90 zircons,
with one grain (22) analysed twice. 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 mainly concordant (Fig. 2), with only six
analyses characterised by moderate to strong discordance
(>5%) or high common-Pb contents (f204 >1%). The
dates obtained from these six analyses (Group D; Table
1) are imprecise or unreliable, and are not considered
geologically significant. The remaining 85 analyses can
be divided into two groups, based on their *’Pb*/*Pb*
ratios.

Group 1 comprises eight analyses of seven zircons
(Table 1), which yielded a weighted mean *’Pb*/2*Pb*
date of 1680 = 10 Ma (MSWD = 1.20).

Group 2 comprises 77 analyses of 77 zircons (Table 1),
which yielded 2"Pb*/?%Pb* dates of 3064—1760 Ma.

It is possible that all of the analyses are of unmodified
detrital zircons, in which case the weighted mean
207pPp*/2%Ph* date of 1618 =53 Ma (MSWD = 0.45) for
two analyses (22.1 and 22.2) of a single low-uranium
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Figure 1.

Cathodoluminescence image of representative zircons from sample 148974: lithic sandstone,

Coodardo Well. Numbered circles indicate approximate positions of analysis sites

zircon represents a maximum age for depositional of the
sandstone. However, these analyses produced relatively
imprecise results, and the date of 1680 + 10 Ma for
the eight analyses in Group 1 represents a more robust
estimate of the maximum depositional age. Martin et
al. (2007) determined a maximum depositional age of
1680 + 8 Ma from the same data.

The combined analyses in Groups 1 and 2 indicate dates
that define significant age components (based on three or
more data points) at c. 1681, c. 1796, c. 2404, c. 2459,
c. 2498, c. 2525, c. 2549, c. 2588, c. 2694, c. 2710, and
c. 2810 Ma, and several minor components spanning the
range 3064—1625 Ma (Fig. 3). These are interpreted as the
ages of zircon-bearing rocks in the source region(s) of the
sandstone.
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Figure 2. U-Pb analytical data for sample 148974: sandstone, Coodardo Well. Blue squares indicate Group
1 (youngest detrital zircons); yellow squares indicate Group 2 (older detrital zircons); crossed
squares indicate ungrouped analyses (discordance >5% or f204 >1%)
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Figure 3. Probability density diagram for sample 148974: lithic sandstone, Coodardo Well. Heavy curve,
maxima values, and frequency histogram (bin width 50 Ma) include only data with discordance
<5% and f204 <1% (85 analyses of 84 zircons). Lighter curve includes all data (91 analyses of 90
zircons)



