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206916: metadolerite sill, Swamp Well
(Waldburg Dolerite, Edmund Basin, Capricorn Orogen)

Location and sampling

MounT PHILLIPS (SG 50-2), MOUNT AUGUSTUS (2249)
MGA Zone 50, 484821E 7296261N

Sampled on 2 September 2012

This sample was collected from a prominent outcrop
(Fig. 1) about 4.6 km southeast of Crossroad Well, 5.6 km
east of Lassie Well, and 2.1 km north-northeast of Swamp
Well.

Tectonic unit/relations

The unit sampled is a dolerite sill assigned to the Waldburg
Dolerite, which intrudes sedimentary rocks of depositional
packages 1, 2, and 3 of the Edmund Group (Martin and
Thorne, 2004). The dolerite sill at this locality is intruded
into siltstone and fine-grained sandstone of the Kiangi
Creek Formation. A dolerite sill intruded into Irregully
Formation, about 61 km to the southeast, yielded a
crystallization age of 1500 + 4 Ma (GSWA 143445;
Wingate et al., 2012). A dolerite sill intruded into the
Yilgatherra Formation, about 156 km to the northwest,
yielded a crystallization age of 1513 + 5 Ma (GSWA
207259; Wingate et al., 2013). Zircons from a late-
magmatic granophyric vein filling cooling fractures in a
dolerite sill intruded into Kiangi Creek Formation, about
31 km to the northwest, yielded an identical crystallization
age of 1513 = 5 Ma (GSWA 206991; Wingate et al.,
2015). These ages are considered to date emplacement
of the Waldburg Dolerite, and demonstrate that the lower
Edmund Group is intruded by dolerite sills significantly
older than the c. 1465 Ma Narimbunna Dolerite (Wingate,
2002).

Petrographic description

The sample is a metadolerite, consisting of about 40-50%
plagioclase, 40-50% amphibole, 5-10% chlorite, 5%
quartz-feldspar granophyre, and minor titanite, epidote,
and iron—titanium oxide minerals. The rock displays relict
gabbroic to ophitic textures. Plagioclase is subhedral, up to
5 mm long, and strongly altered to saussurite. Amphibole
is present as subhedral pseudomorphs, up to 5 mm long,
after pyroxene. Iron—titanium oxide minerals are rimmed
by leucoxene or titanite.

Zircon morphology

Zircons isolated from this sample are colourless and mainly
euhedral. The crystals are up to 300 um long, and elongate,
with aspect ratios up to 8:1. In cathodoluminescence (CL)
images, concentric zoning is ubiquitous, although the
zoning is broad and indistinct in some crystals. A CL image
of representative zircons is shown in Figure 2.

Analytical details

This sample was analysed on 11 September 2014, using
SHRIMP-A. Seven analyses of the BR266 standard were
obtained during the session, and indicated an external
spot-to-spot (reproducibility) uncertainty of 0.86% (lo)
and a 2U/2%Pb* calibration uncertainty of 0.40% (1o).
Calibration uncertainties are included in the errors of
28U/2%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 analyses were obtained from 20 zircons. Results are
listed in Table 1, and shown in a concordia diagram (Fig. 3).

Interpretation

The analyses are concordant to moderately discordant
(Fig. 3). The analyses yield *’Pb*/?%Pb* dates that
correlate with their common-Pb contents (f204),
indicating that corrections using **Pb may be inaccurate
for some or all of these analyses. However, there is no
significant difference between the weighted means of
the (uncorrected) 2’Pb/?*°Pb and the (204-corrected)
207pp*/20Ph* ratios, and the former are much less
dispersed. The age of the sample is therefore based on the
weighted mean of the uncorrected *"Pb/**Pb data. The
analyses define a single coherent group, based on their
207Pb/?Pb ratios.

Group I comprises 20 analyses (Table 1), which yield
a weighted mean 2Pb/**Pb date of 1517 + 8 Ma
(MSWD = 0.89).

The date of 1517 = 8 Ma for the 20 analyses in Group I
is interpreted as the magmatic crystallization age of the
dolerite sill.
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Figure 1. Outcrop image for sample 206916: metadolerite sill, Swamp Well.

Figure 2. Cathodoluminescence image of representative zircons from sample 206916:
metadolerite sill, Swamp Well. Numbered circles indicate the approximate
positions of analysis sites.
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Figure 3. U-Pb analytical data, not corrected from common Pb, for sample 206916: metadolerite sill,
Swamp Well. Yellow squares indicate Group | (magmatic zircons).
References Recommended reference for this

Martin, D McB, and Thorne, AM 2004, Tectonic setting and basin
evolution of the Bangemall Supergroup in the northwestern Capricorn
Orogen: Precambrian Research, v. 128, p. 385—409.

Stacey, JS and Kramers, JD 1975, Approximation of terrestrial lead
isotope evolution by a two-stage model: Earth and Planetary Science
Letters, v. 26, p. 207-221.

Wingate, MTD 2002, Age and paleomagnetism of dolerite sills of the
Bangemall Supergroup on the EDMUND 1:250,000 map sheet,
Western Australia: Geological Survey of Western Australia, Record
2002/4, 48p.

Wingate, MTD, Kirkland, CL, Cutten, HN and Thorne, AM 2012,
143445: dolerite sill, Waldburg Homestead; Geochronology Record
1077: Geological Survey of Western Australia, 4p.

Wingate, MTD, Kirkland, CL, Blay, OA and Johnson, SP 2013, 207259:
dolerite sill, Maranoo Well; Geochronology Record 1123: Geological
Survey of Western Australia, 4p.

Wingate, MTD, Kirkland, CL, Blay, OA and Johnson, SP 2015, 206991:
metadolerite sill, Gap Well; Geochronology Record 1263: Geological
Survey of Western Australia, 4p.

publication

Wingate, MTD, Kirkland, CL, Blay, OA and Johnson, SP 2015, 206916:
metadolerite sill, Swamp Well; Geochronology Record 1262:
Geological Survey of Western Australia, 4p.

Data obtained: 11 September 2014

Data released: 30 June 2015



