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177917: metamorphosed tuffaceous sandstone, Round Hill

Location and sampling

WinciEmooLTHA (SH51-14), ErAvINiA (3435)
MGA Zone 51, 452394E 6547059N

Sampled on 4 May 2004

The sample was taken from a 0.5 m diameter boulder at
the top of a small rocky ridge on the southwestern shore of
an ephemeral lake, about 10 km northeast of Round Hill.

Tectonic unit/relations

The unit sampled is a grey, medium- to fine-grained,
recrystallized and metamorphosed tuffaceous sandstone
with biotite- and amphibole-rich lenses (Jones, in prep).
This sandstone is part of the Mount Belches Formation,
within the Bulong Domain of the Kurnalpi Terrane, within
the southern Eastern Goldfields Superterrane of the Yilgarn
Craton (Cassidy et al., 2006), and is interpreted to be in
fault contact with older mafic and ultramafic rocks of
the Kurnalpi Terrane to the east (Jones, in prep). To the
west, on MouNT BELcHES, the Mount Belches Formation
is intruded by the Kiaki Monzogranite (Painter and
Groenewald, 2001).

Petrographic description

The visually estimated primary mineralogy of this sample
includes about 55% grains greater than 1 mm in diameter
(10-15% quartz, 25% plagioclase, 10% amphibole,
and 7-8% biotite), and about 45% recrystallized matrix
grains less than 0.3 mm diameter (20% quartz and 25%
plagioclase). Coarse-grained quartz and plagioclase form
disseminated rounded or elliptical single-crystal grains
of detrital origin. Rare lithic clasts, up to 4 mm long, are
dominated by quartz and feldspar, with minor biotite,
apatite, and opaque oxide minerals, and may represent
fragments of felsic volcanic rock. Poorly defined layers
and lenses composed variously of biotite and pale-green
amphibole (tremolite—actinolite) are abundant but not
entirely parallel, and individual crystals are typically non-
oriented. Accessory opaque oxides, leucoxene, apatite,
rare tourmaline, and rare sulfide are disseminated. Sparse
minute radioactive grains form pleochroic haloes in
biotite.

Some large plagioclase grains (and some biotite) have
been altered to clay minerals. Fractures are filled with
prehnite, which also occurs as cleavage-parallel lamellae
in biotite. The primary mineralogy of this sample is
consistent with upper greenschist or lower amphibolite
facies metamorphism of a tuffaceous sandstone, with
subsequent retrogression and hydrothermal alteration
forming clay minerals and prehnite.

Zircon morphology

Zircons isolated from this sample range from euhedral
to anhedral and well-rounded, and are mainly clear and
colourless. They are up to 200 um long and equant to
weakly elongate, with aspect ratios between 1:1 and 3:1.
Concentric growth zoning is ubiquitous, although in some
cases the zoning is disrupted, indicating alteration. Many
zircons are pervasively cracked. A cathodoluminescence
image of representative zircons is shown in Figure 1.

Analytical details

This sample was analysed on 25 October 2004, using
SHRIMP-B. Fifteen analyses of the CZ3 standard were
obtained during the session, and indicated a Z8U/*°Pb*
calibration uncertainty of 2.10% (1c). Common-Pb
corrections were applied using Broken Hill common-Pb
isotopic compositions for all analyses except 10 (2.1, 17.1,
19.2, 20.1, 21.1, 22.1, 24.1, 31.1, 35.1, and 53.1), which
used compositions determined using the method of Stacey
and Kramers (1975).

Results

Sixty-one analyses were obtained from 55 zircons, with
six grains (16, 19, 26, 27, 31, and 40) each analysed twice.
Results are listed in Table 1, and shown in a concordia
diagram in Figure 2 and a probability density diagram in
Figure 3.

Interpretation

The analyses are concordant to moderately discordant, and
the discordance pattern is consistent with both ancient and
recent loss of radiogenic Pb from some of the analysed
sites. Seven analyses (2.1, 14.1, 17.1, 19.2, 31.1, 37.1,
and 53.1) are characterized by high common-Pb contents
(204 >1%) or moderate to strong discordance (>10%).
Their 27Pb*/*Pb* dates are imprecise or unreliable, and
are not considered geologically significant. The remaining
54 analyses can be divided into three groups based on their
207pp*2%Pb* ratios, common-Pb contents, and discordance
values.

Group 1 comprises nine slightly discordant analyses of
nine zircons (1.1, 16.2, 20.1, 21.1, 24.1, 33.1, 35.1, 40.2,
and 48.1) with slightly elevated common-Pb contents
(f204 >0.2%), and *"Pb*/**Pb* dates of 2642-2539 Ma.

Group 2 comprises 27 concordant to slightly discordant
analyses of 27 zircons (3.1, 4.1, 5.1, 6.1, 11.1, 13.1,
16.1, 18.1, 23.1, 26.1, 27.1, 28.1, 36.1, 38.1, 39.1, 40.1,
41.1, 42.1, 43.1, 44.1, 46.1, 47.1, 49.1, 50.1, 51.1, 54.1,
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Figure 1. Cathodoluminescence image of representative zircons from sample 177917:
metamorphosed tuffaceous sandstone, Round Hill. Numbered circles represent
approximate positions of analysis sites
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Figure 2. U-Pb analytical data for sample 177917: metamorphosed tuffaceous sandstone, Round Hill.
Open circles denote Group 1 (affected by radiogenic Pb loss during metamorphism); filled
circles denote Group 2 (youngest detrital age component); squares denote Group 3 (older
detrital zircons); filled diamonds denote ungrouped analyses (discordance >10% or 204
>1%)
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Figure 3. Probability density diagram for sample 177917: metamorphosed tuffaceous sandstone, Round

Hill. Heavy curve, maxima values, and frequency histogram (bin width 25 Ma) include only
data with discordance <10% and 204 <1% (54 analyses of 50 zircons). Light curve includes
all data except discordant analysis 17.1 (60 analyses of 54 zircons)

and 55.1) with mostly very low common-Pb contents
(f204 <0.2%), and *"Pb*/**Pb* ratios defining a single
population, and indicating a weighted mean date of
2667 =5 Ma (MSWD = 0.72).

Group 3 comprises 18 concordant to slightly discordant
analyses of 18 zircons (7.1, 8.1, 9.1, 10.1, 12.1, 15.1, 19.1,
22.1,25.1, 26.2, 27.2, 29.1, 30.1, 31.2, 32.1, 34.1, 45.1,
and 52.1) with mostly very low common-Pb contents
(f204 <0.2%), and *"Pb*/**Pb* dates of 3038-2700 Ma.

Based on their common-Pb contents and discordance
values, the 18 analyses in Group 1 are interpreted to have
undergone at least one ancient episode of radiogenic-
Pb loss, possibly during upper greenschist or lower
amphibolite facies metamorphism. Consequently, the
date of 2667 =5 Ma indicated by the 27 analyses in
Group 2 is interpreted as the maximum age for deposition
of the precursor tuffaceous sandstone. The remaining
analyses have 2Pb*/?Pb* dates that define significant
age components (based on three or more data-points) at
c. 2712, c. 2784, and c. 3021 Ma, and minor components
at ¢. 2953 and c. 2992 Ma. These are interpreted as the
ages of zircon-bearing rocks in the detrital source region(s)
of the precursor tuffaceous sandstone.
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