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180057: tonalitic orthogneiss, Big Junction Well

(Warrawagine Granitic Complex, East Pilbara Terrane, Pilbara Craton)

Location and sampling

YARRIE (SF 51-1), WARRAWAGINE (3056)
MGA Zone 51, 249510E 7710284N

Sampled on 2 September 2005

The sample was obtained from an area of low, rounded
granite outcrops, about 1.1 km west of Big Junction Well
(abandoned).

Tectonic unit/relations

The unit sampled is a retrogressed, blue—grey, banded,
migmatitic tonalitic orthogneiss intruded by homogeneous
medium-grained granite of the Warrawagine Granitic
Complex (Williams, 2001). The geochronology of several
previous samples from the Warrawagine Granitic Complex
on WARRAWAGINE are discussed in Nelson (1999) and
Williams (2001, Table 2).

Petrographic description

The sample is a well-banded gneiss with biotite-rich and
quartzofeldspathic bands on a mm- to cm-scale, mostly
1 to 5 mm wide. In thin section, the sample contains
about 60% plagioclase and/or sericite, 25% quartz, 8%
biotite and/or chlorite, 3% epidote, 1-2% hornblende,
<1% each of opaque oxide minerals, titanite, apatite,
pyrite, allanite, and sparsely disseminated, rounded zircon
grains from 0.05 to 0.15 mm long. Biotite-rich lamellae
have a moderate layer-parallel foliation although much of
the biotite and hornblende in the more quartzofeldspathic
bands is aligned at a high angle to the layering, suggesting
a spaced or crenulation cleavage or a type of S—C fabric.
Some lenses of quartz are also aligned at a high angle to
the layering, whereas others are parallel to the layering and
to the main foliation. Much of the biotite is 0.5 to 1.5 mm
in grainsize, associated with lenses of epidote up to 3 mm
long, which locally enclose allanite. Quartz and plagioclase
vary from 0.2 to 3 mm in size and are anhedral, and minor
epidote and irregularly disseminated sericite occurs within
the plagioclase. Weak chlorite alteration has affected some
biotite, although most or all hornblende is fresh. Some
opaque oxide minerals have rims of fine-grained secondary
titanite in addition to primary disseminated titanite. The
prograde assemblage was apparently quartz—plagioclase—
biotite—hornblende-titanite—-magnetite—apatite—zircon with

rare allanite, possibly representing low-amphibolite facies
tonalite gneiss or metamorphosed migmatite. Sericite,
epidote, and chlorite formed during greenschist-facies
retrogression.

Zircon morphology

Zircons from this sample are mainly subhedral, variably
rounded, and colourless to dark brown. The crystals are up
to 600 um long, and equant to elongate, with aspect ratios
up to 6:1. Euhedral growth zoning is common, and some
zircons show disrupted internal structures, consistent with
alteration. Many crystals consist of older cores surrounded
by rims that have radial fractures and low uranium
contents. A cathodoluminescence image of representative
zircons is shown in Figure 1.

Analytical details

This sample was analysed on 9-10 November 2006, using
SHRIMP-B. Eighteen analyses of the CZ3 standard were
obtained during the session, and following rejection of
two outlying analyses, the remaining 16 analyses indicated
an external spot-to-spot (reproducibility) uncertainty of
1.97% (16) and a 8U/*Pb* calibration uncertainty of
0.54% (16). Common-Pb corrections were applied using
contemporaneous common-Pb isotopic compositions
determined according to the model of Stacey and Kramers
(1975).

Results

Forty-three analyses were obtained from 42 zircons.
Results are listed in Table 1 and shown in a concordia
diagram (Fig. 2).

Interpretation

Most analyses are concordant to slightly discordant
(Fig. 2). A single analysis is characterized by strong
discordance (>40%), and three analyses represent mixtures
of core and rim material. The dates obtained from these
four analyses (Group D; Table 1) are unreliable, and are
not considered geologically significant. The remaining
39 analyses can be divided into four groups, based on
207Ph*/2%Ph* ratios and analytical positions within the
crystals.
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Figure 1.

Group M2 comprises a single analysis of a zircon rim
(32.1, Table 1), which yields a Th/U ratio of 0.04, and a
207Pb*/2%Ph* date of 3356 £ 9 Ma (10).

Group M comprises five analyses of five zircon rims
(Table 1), which yield a weighted mean 2"Pb*/*°Pb* date
of 3388 + 11 Ma (MSWD = 1.49).

Group I comprises 13 analyses of 13 zircons (Table 1),
which yield a weighted mean 2’Pb*/?°Pb* date of
3423 + 3 Ma (MSWD = 1.20).

Group X (Table 1) comprises 20 analyses of 20 zircons
(mainly cores), which yield *"Pb*/*Pb* dates between
3583 and 3415 Ma.

The date of 3423 + 3 Ma for 13 analyses in Group I is
interpreted as the age of igneous crystallization of the
tonalitic precursor to the gneiss. The date of 3388 + 11 Ma
for the five analyses in Group M is interpreted to reflect
a metamorphic event that affected this rock. The date
of 3356 + 9 Ma (1o) for the single analysis (32.1) in
Group M2 is interpreted as the time of a slightly younger
metamorphic episode. The dates of 3583 to 3415 Ma for
the 20 analyses in Group X are interpreted to represent the
ages of precursor components within the banded gneiss.

Cathodoluminescence image of representative zircons from sample 180057:
tonalitic orthogneiss, Big Junction Well. Numbered circles indicate approximate
positions of analysis sites.
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Figure 2. U-Pb analytical data for sample 180057: tonalitic orthogneiss, Big Junction Well. Yellow squares

indicate Group | (magmatic zircons); green diamonds indicate Group M (metamorphic rims);
brown diamond indicates Group M2 (younger metamorphic rim); red circles indicate Group X
(xenocrystic zircons); crossed squares indicate Group D (discordance >40% or core-rim

mixture).



