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187103: granoblastic garnetiferous granite, Mount Aloysius

(Pitjantjatjara Supersuite, Musgrave Province)

Location and sampling

Cooper (SG 52-10), Bell Rock (4645) 
	 MGA Zone 52, 456819E 7121725N

Sampled on 19 September 2006

This sample was collected from a metre-high boulder at 
the southern edge of an outcrop, about 3.8 km southwest 
of the peak of Mount Aloysius.

Tectonic unit/relations

The unit sampled is a weakly foliated, fine- to medium-
grained, granoblastic, garnetiferous granite attributed to the 
1219–1155 Ma Pitjantjatjara Supersuite of the Musgrave 
Province from the northwestern corner of Bell Rock 
(Howard et al., 2007). The rock is interpreted as a possible 
anatectic melt locally derived from pelitic gneiss.

Petrographic description

The sample is a medium-grained leucogranitic rock with 
a mylonitic texture in parts. Large strained quartz grains, 
up to several mm across, and anhedral K-feldspar grains 
(with albite exsolution) occur within a finer-grained 
granoblastic matrix of recrystallised quartz and feldspar 
(>90% K-feldspar, minor albite). There is effectively 
a continuum in grain size from the larger grains to the 
smallest matrix grains and long axes of the larger strained 
quartz grains are subparallel. Mafic minerals comprise 
only a small percentage of this rock. Biotite is typically 
altered to green chlorite–leucoxene aggregates. Pale-pink 
garnet is less than 1 mm in diameter, and has scalloped 
grain boundaries. Small grains of Fe–Ti oxide minerals 
are disseminated through the rock. Zircon grains are small 
and uncommon.

Zircon morphology

Zircons isolated from this sample are mostly rounded, 
although some are subrounded, and are mainly brown to 
black. Several colourless zircon grains were also observed. 
Grains are up to 200  µm long, with aspect ratios up to 
3:1. The majority of zircons are homogeneous gray in 
cathodoluminescence (CL) images, although some show 
very faint indications of growth zoning. Cores showing 
well-developed concentric oscillatory zoning occur 
within about 20% of the zircons, and are overgrown by 

zircon rims which are identical in CL images to the grey, 
mainly homogeneous zircons. Some zircon cores display 
contorted zoning together with fading of primary igneous 
textures. A CL image of representative zircons is shown 
in Figure 1.

Analytical details

This sample was analysed on 12–13  July 2007, using 
SHRIMP-A. Twenty-five analyses of the Temora standard 
were obtained during the session. Significant secular drift 
of standard 238U/206Pb* dates during part of the session was 
addressed by fitting a LOWESS curve (Cleveland, 1979), 
as implemented in the program Isoplot 2.50 (Ludwig, 
2009; Wingate and Kirkland, 2009), using a smoothing 
window width of six analyses. Following rejection of two 
analyses as outliers, the remaining 23 analyses indicated 
an external spot-to-spot (reproducibility) uncertainty of 
1.05% (1σ), and a 238U/206Pb* calibration uncertainty of 
0.0% (1σ). 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-eight analyses were obtained from 64 zircons, with 
four grains (28, 29, 44, and 47) each analysed twice. 
Results are listed in Table 1, and shown in a concordia 
diagram (Fig. 2).

Interpretation

The analyses are mainly concordant (Fig. 2). Five analyses 
are characterized by slight to moderate discordance 
(>5%). The dates obtained from these five analyses 
(Group D; Table 1) are imprecise and unreliable, and are 
not considered geologically significant. The remaining 
63  analyses can be divided into three groups, based 
on their locations within the crystals, U contents, and 
207Pb*/206Pb* and Th/U ratios. 

Group I consists of 33 analyses of 33 zircons (Table 1), 
which yield a weighted mean 207Pb*/206Pb* date of 
1191 ± 4 Ma (MSWD = 1.8). The analyses were located 
in discrete zircons as well as in three of four clearly-
defined rims (e.g. 28.2; Fig.  1) that were analysed (the 
fourth rim analysis is in Group D). Two analyses (28.1, 
42.1) were located in apparently zoned cores, but indicate 
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207Pb*/206Pb* dates of 1196 and 1193 Ma, near the centre 
of the range of dates for Group I. The analyses in Group I 
indicate mainly high U (median 1132 ppm) and low Th/U 
(median 0.32). The calculation of the weighted mean 
includes four dates that differ from the mean value by 
amounts slightly in excess of their individual analytical 
uncertainties (which are low and reflect the high U 
contents of these zircons). The zircons represented by 
these four analyses are similar in character to the other 
zircons in Group I, hence these analyses are retained and 
the MSWD of the group is acceptable. 

Group  P comprises seven analyses of seven zircons 
(Table  1), which yield 207Pb*/206Pb* dates of 1170–
1155 Ma. The analyses were located mainly in discrete 
zircons that are homogeneous gray in CL images, and have 
uniformly high U (median 1052  ppm) and Th/U ratios 
(median 0.31).

Group X comprises 23 analyses of 23 zircons (Table 1), 
which yield 207Pb*/206Pb* dates of 1571–1255  Ma. The 
analyses were located mainly in zoned zircon cores, which 
have mainly moderate U contents (median 251 ppm) and 
Th/U ratios (median 0.70). The only exception is analysis 
23.1, which was located in a zircon that is homogeneous 
and gray in CL images, but indicated a 207Pb*/206Pb* date 
of 1293 Ma.

The date of 1191 ± 4 Ma for the 33 analyses in Group I 
is tentatively interpreted as the age of magmatic 
crystallization of the granite. Alternatively, owing to 
the potential for Pb loss having affected these high-U 
zircons, this could be interpreted as a minimum age of 
crystallization. The dates of 1170–1155 Ma for the seven 
analyses in Group P are interpreted to reflect minor loss of 

radiogenic Pb in these zircons. The dates of 1571–1255 Ma 
for the 23 analyses in Group X are interpreted to represent 
the ages of xenocrystic zircons. 
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Figure 1.	 Cathodoluminescence image of representative zircons from sample 187103: 
granoblastic garnetiferous granite, Mount Aloysius. Numbered circles indicate 
the approximate positions of analysis sites.
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Figure 2.	 U–Pb analytical data for sample 187103: granoblastic garnetiferous granite, Mount Aloysius. 
Yellow squares indicate Group I (magmatic zircons); black squares indicate Group P (radiogenic-
Pb loss); red circles indicate Group X (xenocrystic zircons); crossed squares indicate Group D 
(discordance >5%).
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