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183596: laminated paragneiss, Mount Fanny

(Wirku Metamorphics, Musgrave Province)

Location and sampling

Scort (SG 52-6), BATES (4646)
MGA Zone 52, 460840 E 7146470N

Sampled on 4 August 2005

This sample was collected on the northern slope of a small
hill approximately 4 km southeast of the summit of Mount
Fanny and 6 km southeast of Warlpapuka homestead.

Tectonic unit/relations

The unit sampled is a fine-grained, finely laminated,
quartz-rich, garnet-bearing paragneiss from the central
western part of Bares (Howard et al., 2009a). The unit
belongs to the 1360-1317 Ma Wirku Metamorphics of the
Musgrave Province. Musgrave Province supersedes the
term Musgrave Complex (Howard et al., 2009b).

Petrographic description

This sample is a strongly laminated, granulite facies,
orthoclase—quartz—plagioclase—garnet—biotite gneiss
(probable metasandstone) with opaque oxide minerals
and rare zircon. The visually assessed mineralogy includes
44% orthoclase perthite, 32% quartz, 18% plagioclase,
4% garnet, 1% opaque oxide minerals, and accessory
biotite. Accessory zircon is mostly rounded, with rare
monazite up to 0.2 mm in size. Quartz is partly interstitial
and up to 3 mm in size. Elliptical grains of orthoclase
are up to 2.5 mm long, whereas plagioclase grains are
typically less than 2.5 mm across. Grains and lenses of
garnet are common and range from 0.2 mm to more than
1 mm in diameter. Garnet is commonly poikiloblastic,
with inclusions of opaque oxide minerals. Biotite defines a
foliation in which lenses of garnet, elongate opaque oxide
minerals, and elongate K-feldspar grains are oriented
parallel to each other.

Zircon morphology

Zircons separated from this sample are predominantly
rounded and (sub)spherical to elongate. Most grains
are colourless, although several are pale brown, and
are up to 100 um long with aspect ratios up to 4:1.
Cathodoluminescence (CL) images reveal cores with
variable CL emission, but well-developed concentric
oscillatory zoning and other igneous textures that are

overgrown by several generations of rims (some displaying
homogeneous features whereas others show concentric
zoning). A CL image of representative zircons is shown
in Figure 1.

Analytical details

This sample was analysed during two sessions on 3—5 April
2006, using SHRIMP-B, and on 15 August 2006, using
SHRIMP-A. Analyses 1.1 to 54.1 (spot numbers 1-66)
were obtained during the first session, together with
25 analyses of the CZ3 standard. Following rejection
of one analysis as an outlier, the remaining 24 analyses
indicated an external spot-to-spot (reproducibility)
uncertainty of 1.05% (16), and a *8U/**Pb* calibration
uncertainty of 0.24% (16). Analyses 55.1 to 78.1 (spot
numbers 67-91) were obtained during the second session,
together with eight analyses of the CZ3 standard which
indicated an external spot-to-spot (reproducibility)
uncertainty of 1.69% (1G), and a *8U/**Pb* calibration
uncertainty of 0.62% (1c). Calibration uncertainties are
included in the errors of >8U/2%Pb* ratios and dates listed
in Table 1. Common-Pb corrections were applied to all
analyses using contemporaneous common-Pb isotopic
compositions determined according to the model of Stacey
and Kramers (1975).

Results

Ninety-one analyses were obtained from 78 zircons,
with 13 grains each analysed twice. Results are listed in
Table 1, and shown in a concordia diagram (Fig. 2) and a
probability density diagram (Fig. 3).

Interpretation

The analyses are concordant to slightly normally or
reversely discordant (Fig. 2). Seventeen analyses
(Group D; Table 1) are > 5% discordant whereas a further
six analyses are interpreted as core-rim mixtures. The dates
obtained from the 23 analyses in Group D are imprecise or
unreliable, and are not considered geologically significant.
The remaining 68 analyses can be divided into four groups
based on their positions within the crystals, U and Th
contents, and 2Y’Pb*/*°Pb* ratios (Fig. 2).

Group Y comprises two analyses of two zircon cores
(Table 1), which yield a weighted mean 2"Pb*/?*°Pb* date
of 1272 £ 15 Ma (MSWD = 0.0054).
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Cathodoluminescence image of representative zircons from sample 183596:

laminated paragneiss, Mount Fanny. Numbered circles indicate the approximate

positions of analysis sites.

Group S comprises 30 analyses of 30 zircons (Table 1),
which yield *"Pb*/?%Pb* dates of 1644—1313 Ma. These
analyses were located in zircon cores, which show various
textures, including oscillatory zoning.

Group M comprises 27 analyses of 27 zircons (Table 1),
which yield a weighted mean *”Pb*/*Pb* date of
1161 =7 Ma (MSWD =2.0). These analyses were located
in zircon rims with low CL response and homogeneous
textures, and indicate moderate to low Th/U ratios
(1.39-0.03).

Group P comprises nine analyses (Table 1), which yield
207ph*/206Pb* dates of 1247-1118 Ma. These zircons
exhibit evidence of recrystallization, including fading
of primary igneous textures and the development
of homogeneous, inward penetrating zones. They
are texturally different to Group M. These analyses
indicate Th/U ratios intermediate between Group M and
Group S.

It is possible that all the analyses in Groups Y and S
represent unmodified detrital zircons, in which case the
date of 1272 + 15 Ma for the two analyses in Group Y
represents the maximum age for the deposition of the
sedimentary protolith to this metamorphic rock.

The 32 analyses in combined Groups Y and S indicate
dates that define significant age components at c. 1642,
1576, 1523, 1467, 1400, and 1355 Ma (Fig. 3). These are
interpreted as the ages of zircon-crystallizing rocks in the
detrital source region(s) of the protolith, or the ages of
detrital components within sediments which have been
reworked into this rock.

The date of 1161 = 7 Ma for the 27 analyses of zircon
rims in Group M is interpreted as the age of a high-grade
metamorphic event affecting this rock.

Group P is interpreted to represent radiogenic-Pb loss
from zircon cores dominantly during the high-grade
metamorphic event dated by Group M zircon rims.
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Figure 2. U-Pb analytical data for sample 183596: laminated paragneiss, Mount Fanny. Blue squares
indicate Group Y (youngest detrital zircons); red squares indicate Group S (older detrital
zircons); green diamonds indicate Group M (metamorphic zircon rims); black squares indicate
Group P (detrital zircons affected by radiogenic-Pb loss); crossed squares indicate Group D
(discordance >5% or core-rim mixture).
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Figure 3. Probability density diagram and histogram for sample 183596: laminated paragneiss,
Mount Fanny. Heavy curve, maxima values, and frequency histogram (bin width 25 Ma)
include only data with discordance <5% and that are not core-rim mixtures (68 analyses of
64 zircons). Lighter curve includes all data (91 analyses of 78 zircons).
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