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184336: sandstone, Pollock Hills

(Kiwirrkurra Formation, Amadeus Basin)

Location and sampling

WEBB (SF 52-10), PoLLock (4452)
MGA Zone 52, 352888E 7475529N

Sampled on 29 July 2007

The sample was collected from a coarse-grained, locally
pebbly, sandstone bed containing small, angular lithic
fragments, in an outcrop of intercalated pebbly sandstone,
sandstone, and minor siltstone, exposed in a series of
rugged low hills on the northern side of the western part of
Pollock Hills. The sample site is located southwest of the
Kiwirrkurra—Gary Junction Road, and about 20 km west
of the Kiwirrkurra town site.

Tectonic unit/relations

The unit sampled is a sandstone layer from a succession
of red-weathering lithic sandstone, quartz sandstone and
conglomerate, assigned to the Kiwirrkurra Formation,
tentatively of the Amadeus Basin. This formation
unconformably overlies the Pollock Hills Formation, and
unconformably underlies the Heavitree Quartzite, of which
sample GSWA 184339 is representative (Kirkland et al.,
2009). Bedding is approximately horizontal.

Petrographic description

This quartz-lithic, medium- to coarse-grained sandstone
contains abundant hematite- and sericite-clouded, single-
crystal and polycrystalline quartz grains, up to 0.5 mm in
diameter, as well as clear, single-crystal quartz grains, up
to 0.8 mm in diameter. Scattered larger quartz grains up to
1.5 mm in diameter are also present. Some grains resemble
myrmekite, found in plagioclase and formed by exsolution
from alkali feldspar during cooling, under conditions
in which silica was mobile in the rock. The myrmekite,
sericite, and hematite-clouded quartz grains appear to
represent altered acid volcanic materials. Rare tourmaline
is present, up to 0.3 mm in size. Interstitial material is
mostly decussate sericite or illite, but most grains are
close-packed, rarely with hematite-rimmed detrital cores
and optically continuous overgrowths.

Zircon morphology

Zircons from this sample show a diverse range of colours
and textures. Many are clear and colourless, some are

pale brown, and others are yellow with phyllosilicate
inclusions. The crystals range from subhedral and variably
rounded to euhedral and well faceted. The zircons are up
to 200 um long with aspect ratios up to 4:1. Most crystals
exhibit oscillatory growth zoning, which is truncated
at abraded grain margins, consistent with sedimentary
transport. Some grains exhibit core and overgrowth
relationships indicating a history of growth and regrowth.
A cathodoluminescence image of representative zircons is
shown in Figure 1.

Analytical details

This sample was analysed on 29-30 May 2008, using
SHRIMP-A. Twenty-seven analyses of the Temora
standard were obtained during the session, and indicated
an external spot-to-spot (reproducibility) uncertainty of
1.37% (16), and a 233U/*Pb* calibration uncertainty of
0.31% (16). 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

Sixty 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

Most analyses are concordant to slightly discordant
(Fig. 2). Six analyses are characterized by slight to
moderate discordance (>5%). The dates obtained from
these six analyses (Group D; Table 1) are imprecise or
unreliable, and are not considered geologically significant.
The remaining 54 analyses can be divided into two
groups.

Group Y comprises a single analysis (56.1; Table 1), which
yields a 2”Pb*/?Pb* date of 1570 + 22 Ma (10).

Group S comprises 53 analyses (Table 1), which yield
207pp*/206Ph* dates of 2482—-1578 Ma.

It is possible that all of the analyses are of unmodified
detrital zircons, in which case the date of 1570 = 22 Ma
(1o) for the single analysis in Group Y can be interpreted



184336.1.pdf

Geochronology Record 816

Figure 1.

Cathodoluminescence image of representative zircons from sample 184336:

sandstone, Pollock Hills. Numbered circles indicate approximate locations of

analysis sites.

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 2’Pb*/*%Pb*
date of 1633 =+ 6 Ma (MSWD = 1.4) for the youngest
40 analyses in Groups Y and S.

The 54 analyses in combined Groups Y and S indicate
dates that define significant age components at c. 1640
and 1855 Ma, and several minor components spanning
the range 2482-1570 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.
Felsic volcanic rocks of the Pollock Hills Formation that
unconformably underlie the Kiwirrkurra Formation are a
likely source for the c¢. 1640 Ma zircons (Wyborn et al.,
1998), indicating that the more conservative estimate of
1633 + 6 Ma for the maximum depositional age is the
more robust.
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Figure 2. U-Pb analytical data for zircons from sample 184336: sandstone, Pollock Hills; blue square
indicates Group Y (youngest detrital zircon); red squares denote Group S (older detrital zircons);
crossed squares denote Group D (discordance >5%).
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Figure 3. Probability density diagram and histogram for sample 184336: sandstone, Pollock Hills. Heavy
curve, maxima values, and frequency histogram (bin width 25 Ma) includes only concordant
data (54 analyses of 54 zircons). Light curve includes all data (60 analyses of 60 zircons).



