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226523: biotite—muscovite granodiorite gneiss, Rose Bore

(Rose Bore Granite, Tickalara Metamorphics, Central Zone,
Lamboo Province, Halls Creek Orogen)

Location and sampling

DixoN RANGE (SE 52-6), MCINTOSH (4462)
MGA Zone 52, 374924E 8031673N

Sampled on 16 July 2017

This sample was collected from outcrop in the bed of the
Upper Panton River on Alice Downs Station, about 7.6 km
southwest of Queensland Creek Bore, 4.5 km north-
northeast of Nellies Spring Bore, and 2.6 km southeast of
Rose Bore.

Tectonic unit/relations

The unit sampled is the Rose Bore Granite of the Tickalara
Metamorphics. The Tickalara Metamorphics is the oldest
rock unit recognized in the Central Zone of the Lamboo
Province, and includes all the mafic metavolcanic,
metasedimentary, and metagranitic rocks in the Central
Zone that were deformed and metamorphosed during
the first tectonothermal event (D /M) of the Hooper
Orogeny (Tyler and Phillips, 2019b). The Rose Bore
Granite consists of foliated, locally migmatitic, biotite—
muscovite metagranitic rocks and felsic gneiss (Tyler
et al., 1997; Tyler and Phillips, 2019a). At this locality, the
rock is quartz-rich and exhibits a strong, variably sheared
gneissic fabric deformed by upright, north-northwesterly
trending folds and overprinted by small leucosome patches
(Fig. 1). Previous U-Pb zircon dating of the Rose Bore
Granite yielded a date of 1863 + 3 Ma, interpreted as the
magmatic crystallization age and a minimum depositional
age for the sedimentary precursor of the pelitic gneiss
that it intrudes (GA 113439, Page and Hoatson, 2000). A
minimum age for the Rose Bore Granite is provided by a
crosscutting Panton Suite intrusion, dated at 1853 + 2 Ma
(GA 93526033, Page and Hoatson, 2000). About 1.1 km to
the northeast, a muscovite-bearing pegmatite that cuts the
Panton intrusion yielded an igneous crystallization age of
1825 + 10 Ma (GA 93526031, Page and Hoatson, 2000).

Petrographic description

The sample is a strongly foliated, biotite—muscovite
granodiorite gneiss (Fig. 1), consisting of about 35%
quartz, 35% plagioclase, 15% K-feldspar, 10% biotite, 5%
muscovite, and accessory magnetite and zircon. Quartz
is anhedral, up to 1.5 mm in size, weakly to moderately
undulose, and partly in aggregates or in elongate quartz
lenses or augen up to 8 mm long. Plagioclase is anhedral,
equant to elongate, up to 2 mm in size, and mainly

distinguished by sericite alteration. Some plagioclase
grains exhibit tapered deformation twins. K-feldspar is
mainly anhedral, microperthitic, up to 1.5 mm in size,
with patches showing microcline twinning. Brown
biotite forms subhedral laths up to 1.7 mm long, mainly
in semi-aligned aggregates forming semi-continuous
folia. Muscovite occurs as subhedral laths, in part with
cleavage parallel to that in adjacent biotite, but also with
cleavage orthogonal to the foliation. Bladed magnetite is
up to 0.3 mm long, and mainly parallel to cleavage within
micas. The strong tectonic foliation defined by the two
micas is slightly warped across incipient shear planes.
Deformation probably occurred at low to moderate grade
(biotite facies).

Zircon morphology

Zircons isolated from this sample are colourless to dark
brown, and subhedral to anhedral. The crystals are up to
200 pum long, and equant to elongate, with aspect ratios up
to 4:1. In cathodoluminescence (CL) images, concentric
zoning is ubiquitous. A CL image of all zircons is shown
in Figure 2.

Analytical details

This sample was analysed on 19-20 and 22 October
2018, using SHRIMP-B. Analyses 1.1 to 20.1 (spot
numbers 1-20) were obtained during the first session,
together with 10 analyses of the M257 standard, of
which five analyses indicated an external spot-to-spot
(reproducibility) uncertainty of 0.50% (lo) and a
28U/2%Pb* calibration uncertainty of 0.28% (1o). Analyses
21.1 to 27.1 (spot numbers 21-27) were obtained during
the second session, together with eight analyses of the
M257 standard, of which seven analyses indicated an
external spot-to-spot (reproducibility) uncertainty of
0.50% (lo) and a »*U/*%Pb* calibration uncertainty of
0.23% (10c). Calibration uncertainties are included in the
errors of 28U/?%Pb* 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-seven analyses were obtained from 27 zircons.
Results are listed in Table 1, and shown in a concordia
diagram (Fig. 3).
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Figure 1. Outcrop image for sample 226523: biotite—-muscovite granodiorite gneiss, Rose
Bore

Figure 2. Cathodoluminescence image of all zircons from sample 226523: biotite—
muscovite granodiorite gneiss, Rose Bore. Numbered circles indicate the
approximate locations of analysis sites
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Figure 3. U-Pb analytical data for sample sample 226523: biotite—-muscovite granodiorite gneiss,
Rose Bore. Yellow squares indicate Group | (magmatic zircons); red circles indicate Group X
(xenocrystic zircons); crossed square indicates Group D (discordance >5%)
|nterpretation Stacey, JS and Kramers, JD 1975, Approximation of terrestrial lead

The analyses are concordant to moderately discordant
(Fig. 3). One analysis is >5% discordant. The date
obtained from this analysis (Group D; Table 1) is
unreliable, and considered not to be geologically
significant. The remaining 26 analyses can be divided into
three groups, based on their 2’Pb*/2%Pb* ratios.

Group I comprises 11 analyses (Table 1), which yield
a weighted mean 2’Pb*/>%Pb* date of 1863 + 5 Ma
(MSWD = 0.94).

Group M comprises 13 analyses (Table 1), which yield
a weighted mean 2’Pb*/>*Pb* date of 1822 + 5 Ma
(MSWD = 1.4).

Group X comprises two analyses (Table 1), which yield
27pPp*/2%Ph* dates of ¢. 2088 and 1977 Ma.

The date of 1863 + 5 Ma for the 11 analyses in Group I
is interpreted as the magmatic crystallization age of the
granodiorite protolith. The date of 1822 + 5 Ma for the
13 analyses in Group M is interpreted as the age of high-
grade metamorphism and migmatization. The dates of
c. 2088 and 1977 Ma for the two analyses in Group X are
interpreted as the ages of xenocrystic zircons.
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