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184364: metasyenogranite, Buck Hills 

(western Warumpi Province, West Arunta Orogen)

Location and sampling

MACDONALD (SF 52-14), MACDONALD (4651)
 MGA Zone 52, 488706E 7432317N

Sampled on 10 August 2007

The sample was collected from an area of scattered, small 
whalebacks, boulders, and platform outcrops south of Buck 
Hills, in the northeast part of the MACDONALD 1:100 000 
map sheet. The sample site is located approximately 28 km 
northeast of Gordon Hills and 7.8 km south of Mount 
Tietkins. 

Tectonic unit/relations

The unit sampled is a metasyenogranite belonging to the 
Ininti Granite, part of a suite of intrusive rocks formed 
during the c. 1690–1660 Ma Argilke Igneous Event in 
the Warumpi Province (Meixner et al., 2004; Scrimgeour 
et al., 2005).  The Warumpi Province is interpreted to have 
formed as a magmatic arc outboard of the North Australian 
Craton (NAC) (Scrimgeour et al., 2005). Transpressional 
accretion of the Warumpi Province onto the NAC occurred 
during the 1640–1635 Ma Liebig Orogeny, forming the 
Central Australian Suture (Scrimgeour et al., 2005). A 
metarhyodacite, also from the northeastern part of the 
MACDONALD map sheet and 21 km northeast of this sample, 
has been dated at c. 1650 Ma (GSWA 184359; Kirkland 
et al., 2009). 

Petrographic description

This metasyenogranite is strongly foliated, leucocratic, 
and medium- to coarse-grained with pegmatite veins 
parallel to the gneissosity. Pegmatite segregations are 
also developed as cross-cutting patches, which may 
be related to in situ melting. The rock contains pelitic 
metasedimentary xenoliths, although the dated sample 
did not contain this material. The sample is composed 
of fi ne-grained quartz (25–30%), microcline (35–40%), 
and plagioclase (20–25%), which are accompanied by 
mafi c aggregates (up to 4 mm long) of biotite, muscovite, 
epidote, magnetite, titanite, and zircon. Opaque oxide 
minerals in the mafi c aggregates are rimmed by titanite 
and epidote. Microcrystalline opaque oxide minerals 
are also disseminated throughout the sample.  Lenses of 
recrystallized quartz and feldspar are parallel to clots of 
mafi c minerals. Some plagioclase grains have been altered 

to sericite and some biotite grains have been altered to 
chlorite. Muscovite and epidote occur as symplectites 
within quartz. The mineralogy implies that this sample 
has been metamorphosed to amphibolite facies with 
subsequent low-temperature alteration.

Zircon morphology

This sample yielded abundant euhedral zircons, which 
are colourless to pale brown, up to 300 µm long, and 
have aspect ratios up to 5:1. Cathodoluminescence (CL) 
images reveal idiomorphic zoning and, in some grains, 
disrupted internal structures are indicative of resorption 
and/or alteration. A CL image of representative zircons is 
shown in Figure 1.

Analytical details

This sample was analyzed over three sessions, on 28–
29 March 2008, 7 April 2008, and 8 April 2008, using 
SHRIMP-B. Analyses 1.1 to 10.1 (spot numbers 1–10) 
were obtained during the first session, together with 
13 analyses of the Temora standard, of which 11 analyses 
indicated an external spot-to-spot (reproducibility) 
uncertainty of 1.04% (1σ), and a 238U/206Pb* calibration 
uncertainty of 0.40% (1σ). Analyses 11.1 to 14.1 (spot 
numbers 11–14) were obtained during the second 
session, together with four analyses of the Temora 
standard, of which three analyses indicated an external 
spot-to-spot (reproducibility) uncertainty of 1.13% 
(1σ), and a 238U/206Pb* calibration uncertainty of 0.65% 
(1σ). Analyses 15.1 to 18.1 (spot numbers 15–18) 
were obtained during the third session, together with 
eight analyses of the Temora standard that indicated an 
external spot-to-spot (reproducibility) uncertainty of 
2.56% (1σ), and a 238U/206Pb* calibration uncertainty of 
0.96% (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

Eighteen analyses were obtained from 18 zircons. Results 
are listed in Table 1 and shown in a concordia diagram 
(Fig. 2).
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Interpretation

The analyses are concordant to slightly discordant (Fig. 2). 
Two analyses are characterized by >5% discordance. 
These two analyses (Group D; Table 1) are imprecise or 
unreliable, and are not considered geologically signifi cant. 
The remaining 16 analyses defi ne one coherent group 
based on 207Pb*/206Pb* ratios.

Group I comprises 16 analyses (Table 1), which yield a 
concordia age of 1691 ± 5 Ma (MSWD = 0.88). 

The date of 1691 ± 5 Ma for the 16 analyses in Group I 
is interpreted as the age of magmatic crystallization 
of the metasyenogranite. This date is identical, within 
uncertainty, to the 1688 ± 5 Ma age for the Ininti Granite, 
which outcrops to the east across the Northern Territory 
border (Meixner et al., 2004).
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Figure 1. Cathodoluminescence image of representative zircons from sample 184364: 

metasyenogranite, Buck Hills. Numbered circles indicate the approximate 

positions of analysis sites.
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Figure 2. U–Pb analytical data for zircons from sample 184364: metasyenogranite, Buck Hills. Yellow 

squares indicate Group I (magmatic zircons); crossed squares indicate Group D (discordance 

>5%).
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