178106.1.pdf

Geochronology dataset 731

178106: basaltic andesite, White Horse Well
(Murchison Domain, Youanmi Terrane, Yilgarn Craton)

Location and sampling

BELELE (SG 50-11), TiErACO (2545)
MGA Zone 50, 637477E 7079862N

Sampled on 12 October 2005

This sample was collected from the top of a small hill
located approximately 1.0 km west of White Horse
Well, and 24.5 km north-northwest of the town of
Meekatharra.

Tectonic unit/relations

This porphyritic andesite is part of the Abbotts greenstone
belt, within the Murchison Domain of the Youanmi
Terrane, Yilgarn Craton (Cassidy et al., 2006).

Petrographic description

This sample contains abundant (25-30%) saussuritized
plagioclase phenocrysts up to 3 mm long and aggregates
of tremolite—actinolite, chlorite, and titanite derived
from pyroxene phenocrysts up to 3 mm long. There are
also patches, up to 6 x 4 mm, of altered plagioclase.
Tremolite—actinolite—chlorite also forms patches. Other
minerals include clinozoisite, and microcrystalline titanite
replacing opaque oxide minerals. Many of these patches
may be altered and metamorphosed lithic fragments or
glomeroporphyritic aggregates. The groundmass is mostly
fine-grained granular albite with fibrous or fine prismatic
amphibole, clinozoisite, and titanite. Small circular
amygdales contain quartz, chlorite, and albite. This sample
is a metamorphosed andesite.

Zircon morphology

Zircons from this sample are mainly subhedral to euhedral,
and range from pale brown and transparent to dark brown
and turbid. They are up to 120 um long, with aspect
ratios up to 3:1, although several are broken fragments of
larger crystals. Concentric growth zoning is ubiquitous. A
transmitted-light image of representative zircon crystals is
shown in Figure 1.

Analytical details

This sample was analysed on 21-22 August 2006, using
SHRIMP-B. Fourteen analyses of the CZ3 standard
obtained during the session indicated an external spot-

to-spot (reproducibility) uncertainty of 1.16% (1c) and
a 28U/?%Pb* calibration uncertainty of 0.44% (10).
Common-Pb corrections were applied to all analyses
using contemporaneous common-Pb isotopic compositions
determined according to the model of Stacey and Kramers
(1975).

Results

Sixteen analyses were obtained from 15 zircons. Results
are listed in Table 1 and shown on a concordia diagram
(Fig. 2).

Interpretation

The analyses are concordant to slightly discordant, and
the pattern of discordance is consistent with ancient, and
probably also some geologically recent, loss of radiogenic
Pb from some zircons (Fig. 2). The 16 analyses can be
divided into three groups, based on their 2’Pb*/?%Pb*
ratios.

Group 1 comprises eight analyses of eight zircons, which
yield a weighted mean 2"Pb*/?%Pb* date of 2744 + 4 Ma
(MSWD =0.51).

Group 2 comprises two analyses of two zircons, which
yield a weighted mean 2"Pb*/?%Pb* date of 2763 + 8 Ma
(MSWD = 0.34).

Group 3 comprises six analyses of six zircons, which yield
207pPp*/2%Ph* dates of 2720-2655 Ma.

The date of 2744 + 4 Ma for the eight analyses in Group 1
is interpreted as the age of igneous crystallization of the
andesite. The two analyses in Group 2 have 2’Pb*/2%Pb*
dates older than Group 1, and may have included some
inherited material. The six analyses in Group 3 indicate
younger and more discordant dates, and are interpreted
to reflect loss of radiogenic Pb from the analysed sites. A
weak correlation between U content and discordance is
consistent with the effects of radiogenic Pb loss.
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Figure 1. Transmitted-light image of representative zircons from sample 178106: basaltic
andesite, White Horse Well

Recommended reference for this
publication
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Australia.
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U-Pb analytical data for sample 178106: basaltic andesite, White Horse Well. Yellow squares
indicate Group 1 (magmatic zircons); red circles indicate Group 2 (possible xenocrystic
material); black squares indicate Group 3 (radiogenic Pb loss)



