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178042: altered volcaniclastic sandstone, Table Top Well

Location and sampling

MARBLE BAR (SF 50-8), NORTH SHAW (2755) 
 MGA Zone 50, 708100E 7661530N

Sampled on 7 October 2002

The sample was taken from within a small gully along a 
prominent rocky chert ridge 8.5 km southwest of Table 
Top Well. The sampling site is 20 m east-northeast of the 
site of sample 178041.

Tectonic unit/relations

The sample is a pale yellowish-grey, homogeneous, 
silicified, cross-bedded, fine- to medium- and even-
grained volcanigenic sandstone that is interbedded 
with black chert, from near the base of the Euro Basalt, 
Warrawoona Group, East Pilbara Granite–Greenstone 
Terrane (Van Kranendonk et al., 2002). The sample 
included some rare quartz veins up to 1 mm thick. The 
sample was dated to constrain the depositional age of the 
Euro Basalt.

Petrographic description

The principal minerals present in this sample are quartz 
(80–85 vol.%), sericite (15 vol.%), and leucoxene 
(1–2 vol.%), with trace amounts of accessory limonite 
and zircon. This is a quartz–sericite–leucoxene–limonite-
altered tuff to volcanic sandstone with a quartz vein 
containing sericite. Minor limonite could have replaced 
pyrite. The sample contains irregular quartz veins and 
possibly a bedding foliation. There are sparsely scattered 
single-crystal quartz grains up to 0.5 mm in diameter, 
but most of the rock is composed of leucoxene-rimmed, 
altered ?shards and lithic fragments up to 1 mm long. 
Some of the shards are mostly microcrystalline quartz, 
but many have minor to abundant sericite and a weak to 
moderate clouding by diffuse leucoxene. This suggests 
a mixture of felsic and mafic volcanic components, or 
a range of compositions from felsic to more mafic. The 
interstitial material is largely cherty to microsparry quartz 
with very minor sericite in places. A small grain, altered 
to limonite, could have been pyrite. Small patches and 
filaments of limonite are scattered. The more elongate 
clasts have a subparallel orientation, suggesting bedding 
and possibly reworking, and the clasts are reasonably 
well sorted. At one end of the thin section there is a vein 
up to 2 mm wide and mostly filled with inequigranular to 
prismatic quartz, with minor sericite and limonite after 
pyrite, and a large lens of decussate sericite.

Zircon morphology

The zircons isolated from this sample are typically pale 
yellowish-brown and dark brown, equant to slightly 

elongate and euhedral whole grains and fragments, and 
between 45 × 50 µm and 100 × 250 µm in size. Many 
have euhedral igneous zonation, although a minority 
are structureless. Cathodoluminescence images of 
representative zircons are given in Figure 1.

Analytical details

This sample was analysed on 24 and 28 August 2003. 
The counter deadtime during both analysis sessions was 
24 ns. During the first analysis sesssion, 13 analyses of the 
CZ3 standard indicated a Pb*/U calibration uncertainty 
of 2.48% (1σ). Analyses 1.1 to 6.1 were obtained during 
the first analysis session. During the second analysis 
session, seven analyses of the CZ3 standard indicated a 
Pb*/U calibration uncertainty of 1.58% (1σ). Common-
Pb corrections were applied assuming Broken Hill 
common-Pb isotopic compositions for all analyses, with 
the exception of analyses 2.1 and 11.1, for which isotopic 
compositions determined using the method of Cumming 
and Richards (1975) were assumed.

Results

Twenty-nine analyses were obtained from 27 zircons. 
Results are given in Table 1 and shown on concordia and 
Gaussian-summation probability density plots in Figures 2 
and 3 respectively.

Interpretation

The analyses are concordant to highly discordant, with 
the discordance pattern consistent with a dominant recent 
episode of radiogenic-Pb loss. All 29 analyses obtained 
from 27 zircons have 207Pb/206Pb ratios defining a single 
population and indicating a weighted mean 207Pb/206Pb date 
of 3350 ± 3 Ma (chi-squared = 1.00; Fig. 3).

The date of 3350 ± 3 Ma indicated by the weighted 
mean 207Pb/206Pb ratio of all 29 concordant to highly 
discordant analyses from 27 zircons is interpreted as 
the age of igneous crystallization for the volcaniclastic 
component within, and a maximum age for deposition of, 
the sandstone.

Geochronologist: D. R. Nelson 
Data obtained: 2003 
Data released: 2005

178042.1.pdf - Geochronology dataset 564

Recommended reference for this publication: 
 
NELSON, D. R., 2005, 178042: altered volcaniclastic 
sandstone, Table Top Well; Geochronology dataset 564; in 
Compilation of geochronology data, June 2006 update: Western 
Australia Geological Survey. 
 
Data obtained: 28/08/2003; Data released: 30/06/2005
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Figure 1. Cathodoluminescence images of representative zircons from sample 178042: altered volcaniclastic sandstone,  
Table Top Well
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 Geochronology data obtained in 2003
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Figure 2. Concordia plot for sample 178042: altered volcaniclastic sandstone, Table Top Well
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Figure 3. Gaussian-summation probability density plot for sample 178042: altered volcaniclastic sandstone, Table Top Well




