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185990: metagabbro, Grass Flat Bore

(Grass Flat Gabbro, Southern Cross Domain, Youanmi Terrane, Yilgarn Craton)

Location and sampling

BARLEE (SH 50-8), JOHNSTON RANGE (2738)
 MGA Zone 50, 705789E 6731086N

Sampled on 17 October 2008

This sample was collected from an area of low outcrop 
west of Diemals Homestead, about 3.3 km south of Grass 
Flat Bore, 2.9 km north-northwest of Watch Bore, and 
350 m west of a north-trending track.

Tectonic unit/relations

The unit sampled is a leucocratic metagabbro of the Grass 
Flat Gabbro (Riganti et al., 2010). The gabbro consists of 
two major layered sills, each up to 1 km thick, exposed 
on the limbs of the Watch Bore Syncline in the Marda–
Diemals greenstone belt (Wyche et al., 2001). The lower 
sill intruded between chert and banded iron-formation, and 
contains felsic zones with sparse acicular clinopyroxene 
crystals up to 20 cm long, in a medium- to coarse-grained 
plagioclase-rich matrix. Igneous layering, defined by 
differentiation of leucocratic and melanocratic gabbro, 
is locally preserved, and is concordant with bedding 
in the underlying shale. The upper sill, from which the 
geochronology sample was collected, is concordant with 
both underlying and overlying spinifex-textured komatiitic 
basalts. The gabbroic rocks may be co-magmatic intrusive 
equivalents of the mafic volcanic rocks they intrude, 
although this has not been demonstrated. The greenstones 
are unconformably overlain by the felsic to intermediate 
Marda Complex, in which greenstone-derived basal 
conglomerates and sandstones are overlain by felsic 
volcanic rocks dated at c. 2732 Ma (GSWA 168960, 
Nelson, 2001).

Petrographic description

The sample is a coarse-grained to pegmatitic leucocratic 
metagabbro, composed of about 35–40% altered 
plagioclase, 30% uralitized pyroxene, 25% interstitial 
granophyre and quartz, 7% opaque oxide minerals, and 
accessory titanite, apatite, and zircon. Plagioclase is 
albitized, and both plagioclase and pyroxene are strongly 
overgrown by needles and tufts of fi brous amphibole. 
Skeletal opaque oxide minerals are largely altered to 
leucoxene and microcrystalline titanite.

Zircon morphology

Zircons isolated from this sample are mainly dark brown 
or opaque, and subhedral to euhedral. The crystals are 
up to 300 µm long, and equant to slightly elongate, with 
aspect ratios up to 4:1. The zircons are variably metamict, 
very strongly altered, and contain abundant minute 
inclusions. In cathodoluminescence (CL) images, most 
zircons are partially replaced by a luminescent material 
(not identifi ed). A CL image of representative zircons is 
shown in Figure 1.

Analytical details

This sample was analysed on 21–22 January 2010, using 
SHRIMP-B. Eleven analyses of the BR266 standard 
were obtained during the session, of which ten indicated 
an external spot-to-spot (reproducibility) uncertainty 
of 2.31% and a 238U/206Pb* calibration uncertainty of 
0.89% (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

Twenty-two analyses were obtained from 20 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). Fifteen analyses are >5% discordant. The dates 
obtained from these 15 analyses (Group D; Table 1) 
are imprecise or unreliable, and are not considered 
geologically signifi cant. The remaining seven analyses can 
be divided into two groups, based on their 207Pb*/206Pb* 
ratios.

Group I comprises four analyses of four zircons (Table 1), 
which yield a weighted mean 207Pb*/206Pb* date of 
2796 ± 6 Ma (MSWD = 0.21).

Group P comprises three analyses of three zircons 
(Table 1), which yield 207Pb*/206Pb* dates of 2776–
2647 Ma.
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The date of 2796 ± 6 Ma for the four analyses in Group I 
is interpreted as the magmatic crystallization age of the 
gabbro. This interpretation is supported by the euhedral 
morphology of the zircons, and their high and variable 
uranium and thorium values, and Th/U ratios (1.2 – 15.0), 
all features typical of primary zircons in differentiated 
mafi c intrusions (e.g. Wingate et al., 1998). The dates 
of 2776–2647 Ma for the three analyses in Group P are 
interpreted to refl ect ancient loss of radiogenic Pb.
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Figure 1. Cathodoluminescence image of representative zircons from sample 185990: 
metagabbro, Grass Flat Bore. Numbered circles indicate the approximate 
locations of analysis sites.
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Figure 2. U–Pb analytical data for sample 185990: metagabbro, Grass Flat Bore. Yellow squares indicate 
Group I (magmatic zircons); black squares indicate Group P (radiogenic-Pb loss); crossed 
squares indicate Group D (discordance >5%).
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