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189942: muscovite–biotite syenogranite, Lewis Range 
(Lewis Granite, Granites–Tanami Orogen)

Location and sampling

Lucas (SF 52-2), Lewis (4657)
MGA Zone 52, 461965E 7774234N

Sampled on 6 June 2007

This sample was collected from an outcrop northeast 
of the Lewis Range, about 27 km south of the Tanami 
Road, 7.5 km north of Point Nelligan, and 4.0 km west of 
Schultz Cairn.  

Tectonic unit/relations
The unit sampled is the Lewis Granite of the Granites–
Tanami Orogen (Eacott and de Souza Kovacs, 2015). 
The Lewis Granite covers an area of about 9000 km2 
and consists of monzogranite and granodiorite, crosscut 
by rare pegmatite and aplite dykes (Bagas et al., 2010). 
The Lewis Granite is a composite intrusion, consisting 
of domains of low and moderate to high magnetization; 
the present sample is from a weakly magnetized phase. 
Weakly magnetized Lewis Granite, sampled about 35 km 
to the east-southeast, yielded a magmatic crystallization 
age of 1796 ± 24 Ma (GSWA 184811, Bagas et al., 2010). 
Another weakly magnetized granodiorite of the Lewis 
Granite, sampled about 13.5 km to the east-southeast, 
yielded a magmatic crystallization age of 1800 ± 15 Ma 
(GSWA 189936, Lu et al., 2018).                                

Petrographic description
The sample is a muscovite–biotite syenogranite, consisting 
of about 40–45% quartz, 30–35% K-feldspar, 15% 
plagioclase, 7% muscovite, 6% biotite, and minor 
tourmaline and apatite. Quartz is mostly anhedral, up 
to 4  mm in size, partly in graphic intergrowths with 
K-feldspar, and appears to be partially resorbed. K-feldspar 
(mainly orthoclase) is anhedral, up to 5 mm in size, and 
locally contains graphic quartz inclusions. Plagioclase 
is subhedral to euhedral, up to 3 mm long, and exhibits 
sericite alteration. Biotite is up to 2 mm long, and 
accompanied by irregular muscovite grains and yellow 
tourmaline up to 3 mm long. Weak sericite alteration 
in plagioclase, together with clay minerals, chlorite 
and possible K-feldspar in altered biotite, indicate low-
temperature alteration.

Zircon morphology
Zircons isolated from this sample are pale brown to dark 
brown or opaque, and subhedral to euhedral. The crystals 

are up to 300 µm long, and equant to elongate, with aspect 
ratios up to 6:1. In cathodoluminescence (CL) images, 
most crystals consist of concentrically zoned cores 
surrounded by high-uranium, zoned, metamict rims. A 
CL image of representative zircons is shown in Figure 1.

Analytical details

This sample was analysed on 21 July 2008, using 
SHRIMP-A. Seven analyses of the Temora 2 standard 
obtained during the session indicated an external spot-
to-spot (reproducibility) uncertainty of 0.50% (1σ), 
and a 238U/206Pb* calibration uncertainty of 0.34% (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 isotopic compositions determined 
according to the model of Stacey and Kramers (1975).          

Results
Sixteen analyses were obtained from 16 zircons. Zircon 
rims could not be analysed successfully, owing to their 
very high uranium and common Pb contents. Results 
are listed in Table 1 and shown in a concordia diagram 
(Fig. 2).

Interpretation
The analyses are concordant to strongly discordant 
(Fig.  2). Five analyses are >5% discordant. The dates 
obtained from these five analyses (Group D; Table 1) 
are unreliable, and are considered not to be geologically 
significant. The remaining 11 analyses can be divided into 
two groups, based on their 207Pb*/206Pb* ratios.

Group X comprises nine analyses of zircon cores (Table 1), 
which yield 207Pb*/206Pb* dates of 2692–1865 Ma.

Group P comprise two analyses of zircon cores (Table 1), 
which yield 207Pb*/206Pb* dates of 1747 and 1735 Ma. 

The dates of 2692–1865 Ma for the nine analyses in 
Group X are interpreted as the ages of xenocrystic zircons. 
Although it remains a possibility that the c. 1865 Ma 
dates reflect magmatic crystallization, the dominance of 
zircons of this age in the Tanami Group host rocks, and the 
crystallization ages of 1800–1788 Ma obtained elsewhere 
for the Lewis Granite suggest that these are xenocrysts. 
The youngest date of 1865 ± 12 Ma (1σ) in Group X thus 
represents a maximum age for igneous crystallization of 
the syenogranite. 
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Figure 1. 	 Cathodoluminescence image of representative zircons from sample 189942: 
muscovite–biotite syenogranite, Lewis Range. Numbered circles indicate the 
approximate locations of analysis sites

Figure 2. 	 U–Pb analytical data for zircons from sample 189942: muscovite–biotite syenogranite, Lewis 
Range. Red circles indicate Group X (xenocrystic zircons); Black squares indicate Group P 
(radiogenic Pb loss); crossed squares indicate Group D (discordance >5%)
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The dates of 1747 and 1735 Ma for the two analyses in 
Group P are interpreted to reflect minor ancient radiogenic 
Pb loss.    
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