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198209: felsic schist, Two Mile Well
(Yaloginda Formation, Norie Group, Murchison Supergroup,  

Murchison Domain, Youanmi Terrane, Yilgarn Craton)

Location and sampling

Kirkalocka (SH 50-3), Challa (2541)
MGA Zone 50, 620825E 6855437N

Sampled on 5 June 2010

This sample was collected from a 20 m high ridge on 
Meeline Station, about 5.7 km southeast of Seven Mile 
Well, 5.2 km east-northeast of Diorite Well, and 1.6 km 
north of Two Mile Well.  

Tectonic unit/relations

The unit sampled is a felsic schist assigned to the 
2815–2800 Ma Yaloginda Formation of the Norie Group 
(Van Kranendonk et al., 2013). The Yaloginda Formation 
consists of felsic metavolcanic and metavolcaniclastic 
rocks, banded iron-formation, and local quartzite, widely 
intruded by layered gabbroic to peridotitic sills. The 
Yaloginda Formation overlies tholeiitic and komatiitic 
metabasalt of the Murrouli Basalt, and is overlain by 
quartzite and metamorphosed iron-formation of the 
Coodardy Formation at the base of the Polelle Group (Van 
Kranendonk et al., 2013). The felsic schist at this location 
occurs as a 50 m long, 10 m wide lens surrounded by 
foliated metamonzogranite of the Mount Kenneth Suite 
(Ivanic et al., 2012), a sample of which was collected 
16 m to the northeast and yielded a crystallization age of 
2809 ± 2 Ma (GSWA 198210; Wingate et al., 2015). The 
schist and metamonzogranite may have been juxtaposed 
during high-strain deformation along the Challa Shear 
Zone (Ivanic, 2012). 

Petrographic description

The sample is a fine-grained, quartzofeldspathic schist, 
composed of about 75–80% quartz, 13–15% plagioclase, 
3–5% magnetite, 1% biotite, and accessory muscovite–
sericite and zircon. The matrix of this rock is a weakly 
foliated quartz–albite–biotite– magnetite intergrowth 
with an average grain size <0.4 mm. This intergrowth 
is dominated by anhedral, elongate, and strained quartz. 
Albite in the matrix is anhedral, and difficult to distinguish 
from quartz. Albite also occurs as phenocrysts up to 4 mm 
long; these crystals typically contain rounded quartz 
inclusions and exhibit very minor local alteration to pale, 
very fine grained sericite. Magnetite occurs as euhedral 

crystals up to 0.2 mm across, in some cases arranged 
parallel to the foliation defined by grain elongation in the 
quartz-rich matrix. Small crystals of brown to olive-green 
biotite and less common muscovite are scattered through 
the matrix, and show no preferred orientation.    

Zircon morphology

Zircons isolated from this sample are colourless to dark 
brown, and mainly euhedral. The crystals are up to 300 µm 
long, and equant to elongate, with aspect ratios up to 6:1. 
In cathodoluminescence (CL) images, concentric zoning is 
ubiquitous. A CL image of representative zircons is shown 
in Figure 1.

Analytical details

This sample was analysed on 13–14 April 2012, using 
SHRIMP-B. Eleven analyses of the BR266 standard were 
obtained during the session, of which 10 analyses indicated 
an external spot-to-spot (reproducibility) uncertainty of 
0.50% (1σ) and a 238U/206Pb* calibration uncertainty of 
0.16% (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

Nineteen analyses were obtained from 19 zircons. Results 
are listed in Table 1, and shown in a concordia diagram 
(Fig. 2).    

Interpretation

The analyses are concordant to slightly discordant (Fig. 2), 
and form a single group, based on their 207Pb*/206Pb* 
ratios. 

Group I comprises 19 analyses (Table 1), which yield 
a weighted mean 207Pb*/206Pb* date of 2813 ± 5 Ma 
(MSWD = 1.1). 

The date of 2813 ± 5 Ma for the 19 analyses in Group I is 
interpreted as the magmatic crystallization age of the felsic 
volcanic protolith of the schist. 
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Figure 1. 	 Cathodoluminescence image of representative zircons from sample 198209: 
felsic schist, Two Mile Well. Numbered circles indicate the approximate locations 
of analysis sites. 

Figure 2. 	 U–Pb analytical data for sample 198209: felsic schist, Two Mile Well. Yellow squares indicate 
Group I (magmatic zircons).
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