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184367: metagranodiorite, Dwarf Well 

(Aileron Province, West Arunta Orogen)

Location and sampling

WEBB (SF 52-10), DWARF WELL (4553)
 MGA Zone 52, 407460E 7529811N

Sampled on 12 August 2007

The sample was taken from one of a series of low, 
scattered boulders in scrub within sand plains, 8.8 km 
southeast of Dwarf Well, in the southwestern part of the 
DWARF WELL 1:100 000 map sheet. The sample site is 
located approximately 51 km north-northeast of Elizabeth 
Hills and 96 km south of Warri Peak.

Tectonic unit/relations

The unit sampled is a coarse-grained, strongly foliated 
metagranodiorite transected by localized shear zones 
with S–C fabrics showing a dextral shear sense. The 
metagranodiorite outcrops about 18 km northeast of 
GSWA 184341 (unnamed quartzite, west of Lake 
Mackay, Aileron Province), which is interpreted to overlie 
the metamonzogranite. The unnamed quartzite has a 
maximum depositional age of 1750 ± 19 Ma, and includes 
a signifi cant component of zircons dated at 1775 ± 7 Ma 
(Kirkland et al., 2009). 

Petrographic description

This sample is a recrystallized metagranodiorite with a 
visually estimated primary mineralogy consisting of 35% 
quartz, 30% microcline, 25% plagioclase, 10% biotite, and 
<5% muscovite. Anhedral microcline is up to 6 mm in size 
and is more abundant than saussuritized plagioclase, which 
reaches 4 mm in size. Quartz occurs as both discrete grains 
with undulose extinction, and as smaller recrystallized 
grains. Biotite, up to 4 mm across, occurs as discrete 
grains or in polycrystalline aggregates, which are up to 
5 mm long. Fine-grained zones of recrystallized biotite, 
muscovite, epidote, and secondary ilmenite transect the 
specimen. A weak foliation is defi ned by biotite. Apatite 
and zircon are accessory phases. Myrmekite is common 
between microcline and plagioclase and may be of 
metamorphic origin. The mineralogy indicates amphibolite 
facies metamorphism and subsequent low-temperature 
alteration.

Zircon morphology

This sample yielded abundant euhedral zircons, which 
are pink to brown, up to 300 µm long, and have aspect 
ratios up to 5:1. Cathodoluminescence (CL) images reveal 
well-defi ned idiomorphic zoning and, in some grains, 
older cores with variable CL response. A CL image of 
representative zircons is shown in Figure 1.

Analytical details

This sample was analyzed over three sessions, the fi rst 
on 28–29 March 2009, using SHRIMP-B, and both 
the second and third sessions on 7–8 April 2008, using 
SHRIMP-B. Analyses 1.1 to 14.1 (spot numbers 1–14) 
were obtained during the fi rst session, together with 13 
analyses of the Temora standard, which indicated an 
external spot-to-spot (reproducibility) uncertainty of 
1.65% (1σ) and a 238U/206Pb* calibration uncertainty of 
0.52% (1σ). Analyses 15.1 to 17.1 (spot numbers 15–18) 
were obtained during the second session, together with 
four analyses of the Temora standard, which indicated 
an external spot-to-spot (reproducibility) uncertainty of 
1.13% (1σ) and a 238U/206Pb* calibration uncertainty of 
0.63% (1σ). Analyses 18.1 to 36.1 (spot numbers 19–37) 
were obtained during the third session, together with 
eight analyses of the Temora standard, which indicated 
an external spot-to-spot (reproducibility) uncertainty of 
2.78% (1σ) and a 238U/206Pb* calibration uncertainty of 
1.02% (1σ). Calibration uncertainties are included in the 
errors of 238U/206Pb* ratios and dates listed in Table 1. 
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

Thirty-seven analyses were obtained from 36 zircons. 
Results are listed in Table 1 and shown in a concordia 
diagram (Fig. 2).

Interpretation

The analyses are concordant to strongly discordant (Fig. 2). 
Six analyses are characterized by >5% discordance, 
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and two analyses (9.1 and 19.1) are interpreted as 
mixtures between cores and rims. The dates from these 
eight analyses (Group D; Table 1) are imprecise or 
unreliable, and are not considered geologically signifi cant. 
The remaining 29 analyses can be divided into two 
groups, based on their positions within the crystals and 
207Pb*/206Pb* ratios. 

Group I comprises 18 analyses of 18 zircons (Table 1), 
which yield a weighted mean 207Pb*/206Pb* date of 
1773 ± 6 Ma (MSWD = 1.7). These analyses were 
located on idiomorphically zoned zircon forming both 
rims and discrete grains. These analyses have variable 
U contents (1224–135 ppm) and moderate Th/U ratios 
(0.727 – 0.169).

Group X comprises 11 analyses of 11 cores (Table 1), 
which yield 207Pb*/206Pb* dates of 2488–1841 Ma.  These 
analyses have both variable U contents (525–36 ppm) and 
variable Th/U ratios (1.66 – 0.062).

The date of 1773 ± 6 Ma for the 18 analyses in Group I 
is interpreted as the age of magmatic crystallization of 
the metagranodiorite. This date is within the age range 
of granitic rocks belonging to the c. 1805–1770 Ma 
Carrington Suite (Edgoose et al., 2005). The sample is 
also temporally related to, and likely deformed during, 
the c. 1780–1770 Ma Yambah Event (Scrimgeour, 
2006). The dates of 2488–1841 Ma for 11 analyses in 
Group X indicate signifi cant age components at 1860 Ma 
and 1882 Ma, defi ned by contributions from three and 
four grains, respectively. These dates are interpreted 
as the ages of material inherited from older rocks. 

Erosion of metagranodiorite (GSWA 184367) likely 
provided c. 1775 Ma detritus into the overlying quartzite 
(GSWA 184341). 
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Figure 1. Cathodoluminescence image of representative zircons from sample 184367: 

metagranodiorite, Dwarf Well. Numbered circles indicate the approximate 

positions of analysis sites.
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Figure 2. U–Pb analytical data for sample 184367: metagranodiorite, Dwarf Well. Yellow squares indicate 

Group I (magmatic zircons); red circles indicate Group X (xenocrystic zircons); crossed squares 

indicate Group D (discordance >5% or core–rim mixture).
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