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182485: migmatitic gneiss, Burkin prospect

(Madura Province)

Location and sampling

Loongana (SH 52-9), Sleeper Camp (4137)	  
MGA Zone 52, 230702E 6637028N

Sampled on 17 August 2010

This sample was collected from diamond drillcore from 
hole BKD2, located on the Burkin prospect, at a depth 
of 271.38 – 272.08 m. The hole was drilled in 2009 by 
Gunson Resources Ltd, and was co-funded through the 
Exploration Incentive Scheme. The drillhole is located on 
the Nullarbor Plain, approximately 14.5 km east-northeast 
of Double Pump Bore, 7.4 km northeast of Middle Bore, 
and 6.1 km west of Sleeper Camp.

Tectonic unit/relations

The sample is from drillhole BKD2, which penetrated 
Precambrian basement rocks of the Madura Province, 
beneath the Mesozoic–Cenozoic Eucla Basin, at a depth 
of 248.7 m; the total depth of the hole was 400 m. The 
Madura Province is an area of basement bounded by the 
Rodona Shear Zone in the west, and the Mundrabilla 
Shear Zone in the east (Spaggiari et al., 2012). BKD2 
was drilled to investigate coincident magnetic and gravity 
anomalies, potentially related to Proterozoic nickel-
sulfide mineralization (Benton, 2009). The Precambrian 
rocks in BKD2 comprise metagabbro, garnet-bearing 
migmatitic granitic gneiss (of which the present sample is 
representative), and meta-ultramafic rocks (Benton, 2009). 
Deformed neosomes in the migmatitic gneiss crosscut an 
earlier phase of folding, indicating that these rocks have 
undergone at least two phases of deformation.

Previous geochronology from the Madura Province is 
sparse. Intrusive rocks from drillhole LNGD0002 on the 
Loongana prospect yielded an igneous crystallization 
age of 1415 ± 7 Ma (GSWA 178070, Nelson et al., 
2005a), whereas microtonalite from a nearby drillhole 
(LNGD0001) yielded an igneous crystallization age of 
1408 ± 7 Ma (GSWA 178071, Nelson et al., 2005b), and 
tonalite gneiss from the same core yielded an igneous 
crystallization age of 1407 ± 7 Ma (GSWA 178072, 
Nelson et al., 2005c).

Petrographic description

The sample is a recrystallized, hydrothermally altered, 
crudely banded, medium- to coarse-grained, garnet-

bearing granitic gneiss. Its visually estimated mineralogy 
comprises 60% feldspar, 30% quartz, 4% epidote, 3% 
muscovite, 2% garnet, and accessory biotite, muscovite, 
iron-oxide minerals, zircon, and chlorite. Fine- to medium-
grained feldspar and quartz grains are corroded and 
resorbed, and feldspars are heavily saussuritized. Garnet 
forms isolated corroded grains partly rimmed by epidote, 
muscovite, and chlorite. Iron-oxide minerals are altered to 
chlorite. The paragenetic sequence is: plagioclase, garnet, 
quartz, saussurite.

Zircon morphology

Zircons from this sample are subhedral, generally 
rounded, and colourless to black. The crystals are up to 
300 μm long, and equant to elongate, with aspect ratios 
up to 5:1. In cathodoluminescence (CL) images, some 
crystals display faint indications of oscillatory zoning 
and homogeneous patches with little CL response. Some 
crystals contain apparently older cores. A CL image of 
representative zircons is shown in Figure 1.

Analytical details

This sample was analysed on 6–7 September 2011, using 
SHRIMP-B, and on 20 October 2011, using SHRIMP-B. 
Analyses 1.1 to 26.1 (spot numbers 1–26) were obtained 
during the first session, together with 14 analyses of 
the BR266 standard, which indicated an external spot-
to-spot (reproducibility) uncertainty of 0.50% (1σ) and 
a 238U/206Pb* calibration uncertainty of 0.12% (1σ). 
Analyses 2.2, 27.1, and 28.1 (spot numbers 27–29) 
were obtained during the second session, together with 
four analyses of the BR266 standard, which indicated 
an external spot-to-spot (reproducibility) uncertainty of 
1.23% (1σ) and a 238U/206Pb* calibration uncertainty of 
0.62% (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-nine analyses were obtained from 28 zircons. 
Results are listed in Table 1, and are shown in a concordia 
diagram (Fig. 2).
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Figure 1. 	 Cathodoluminescence image of representative zircons from sample 182485: 
migmatitic gneiss, Burkin prospect. Numbered circles indicate the approximate 
positions of analysis sites.

Figure 2. 	 U–Pb analytical data for zircons from sample 182485: migmatitic gneiss, Burkin prospect. Red 
squares indicate Group S (detrital zircons); black square indicates Group P (radiogenic-Pb loss); 
green diamonds indicate Group M (metamorphic zircon rims); orange squares indicate Group Z 
(possible radiogenic-Pb loss); crossed squares indicate Group D (discordance >5%).
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Interpretation

The analyses are concordant to slightly discordant 
(Fig. 2). Seven analyses are >5% discordant. The dates 
obtained from these seven analyses (Group D; Table 1) 
are imprecise or unreliable, and are considered not 
geologically significant. The remaining 22 analyses define 
four groups, based on their 207Pb*/206Pb* ratios.

Group S comprises three analyses of three zircon 
cores (Table 1), which yield 207Pb*/206Pb* dates of 
2408– 2293 Ma.

Group P comprises one analysis of a zircon rim (Table 1), 
which yields a 207Pb*/206Pb* date of 1418 ± 10 Ma (1σ).

Group M comprises 14 analyses of 14 zircon rims or 
discrete homogeneous crystals (Table 1), which yield 
a weighted mean 207Pb*/206Pb* date of 1478 ± 4 Ma  
(MSWD = 0.45).

Group Z comprises four analyses of four zircon cores 
(Table 1), which yield a weighted mean 207Pb*/206Pb* date 
of 1538 ± 17 Ma (MSWD = 3.1).

The dates of 2408–2293 Ma for the three analyses in 
Group S are interpreted as the ages of zircon-crystallizing 
rocks in the detrital source region(s), or as the ages of 
detrital components within sediments that have been 
reworked into this rock. Alternatively, if the protolith 
was an igneous rock, these analyses reflect inherited 
components, or c. 2450 Ma magmatic zircons that 
underwent Proterozoic radiogenic-Pb loss. The date of 
1418 ± 10 Ma (1σ) for the single analysis of a zircon 
rim in Group P is interpreted to reflect minor ancient 
radiogenic-Pb loss.

The date of 1478 ± 4 Ma for the 14 analyses in Group M 
is interpreted as the age of new zircon growth associated 
with migmatization and high-grade metamorphism. This 
process may have been coeval with recrystallization of 
susceptible zircon cores. 

The date of 1538 ± 17 Ma for the four analyses in Group 
Z is interpreted to reflect partial loss of radiogenic Pb 
from zircon cores, as suggested by their faded zoning 
in CL images, and by their high dispersion around the 
mean date. Alternatively, if the protolith of this gneiss 
was a sedimentary rock, it is possible that the analyses in 
Group Z represent unmodified detrital zircons, in which 
case the date of 1538 ± 17 Ma for the four analyses in 
Group Z represents a maximum age for deposition of the 
sedimentary precursor.
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