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177278: schistose metagreywacke, Bald Hill

(Killi Killi Formation, Tanami Group, Granites–Tanami Orogen)

Location and sampling

BILLILUNA (SE 52-14), WATTS (4658)
 MGA Zone 52, 485634E 7833807N

Sampled on 30 September 2004

The sample was collected from a depth of 126.8  – 129.4 m 
in drillcore LKD100. The drillhole is near the Sandpiper 
openpit mine, approximately 15.1 km southeast of Tent 
Hill, and 200 m east of Bald Hill.

Tectonic unit/relations

The unit sampled is a metagreywacke assigned to the 
Killi Killi Formation of the Tanami Group within the 
Granites–Tanami Orogen (Bagas et al., 2007). The 
c. 1880–1830 Ma Tanami Group is divided into the Dead 
Bullock Formation and conformably overlying Killi Killi 
Formation, and is intruded by pretectonic dolerite sills 
(Bagas et al., 2007). Rare exposures of c. 2520–2500 Ma 
amphibolite-facies gneiss and metasedimentary rocks 
form the basement to the Tanami Group. The Killi Killi 
Formation represents turbiditic sedimentary rocks, 
correlated with the widespread Lander Rock Formation 
of the Arunta Orogen. Deposition of the Tanami Group 
was terminated by regional deformation and greenschist- 
to amphibolite-facies metamorphism during the Tanami 
Event at c. 1830 Ma (Bagas et al., 2007). The Tanami 
Group is unconformably overlain by rhyolite, siliciclastic 
sedimentary rocks, and felsic ignimbrite of the Ware 
Group, which was deposited at c. 1825–1810 Ma (Crispe 
et al., 2007). Dating of detrital zircons from metasandstone 
sample GSWA 184363, obtained about 14 km north of 
Mount Tietkens on MACDONALD, yielded a maximum 
depositional age of 1838 ± 15 Ma (1σ) for the Lander 
Rock Formation (Kirkland et al., 2009), a fi gure consistent 
with previous estimates of 1840–1830 Ma for the unit 
(Crispe et al., 2007).

Petrographic description

The sample is a schistose metagreywacke, containing 
25–30% disseminated single-crystal quartz grains up to 
0.8 mm long, and 3–5% disseminated detrital muscovite 
as narrow fl akes up to 1.5 mm long; muscovite defi nes a 
bedding-parallel foliation. Polycrystalline quartz grains are 
rare, and the matrix is composed largely of quartz–sericite 

schist with disseminated decussate biotite. Patches of 
leucoxene–anatase and microcrystalline hematite are 
distributed throughout the rock, although the main heavy 
mineral is tourmaline; apatite and zircon are rare. The 
nature of the metamorphic assemblage is unclear, but may 
indicate middle to high greenschist facies conditions.

Zircon morphology

Zircons from this sample are mainly subhedral with 
rounded terminations, and range from colourless to black. 
The grains are up to 250 µm long, with aspect ratios 
up to 4:1. Cathodoluminescence (CL) images reveal a 
variety of internal textures, including oscillatory zoning 
and apparently older cores. A CL image of representative 
zircons is shown in Figure 1.

Analytical details

This sample was analysed on 30–31 May 2008, using 
SHRIMP-B. Six analyses of the Temora standard were 
obtained during the session, and indicated an external 
spot-to-spot (reproducibility) uncertainty of 1.49% (1σ) 
and a 238U/206Pb* calibration uncertainty of 0.68% (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

Eighteen analyses were obtained from 18 zircons. Results 
are listed in Table 1, and shown on a concordia diagram 
(Fig. 2) and a probability density diagram (Fig. 3). Many 
grains could not be successfully analysed as they are 
enriched in uranium and common Pb.

Interpretation

The analyses are concordant to strongly discordant 
(Fig. 2). Five analyses are characterized by >5% 
discordance. The dates obtained from these fi ve analyses 
(Group D; Table 1) are imprecise or unreliable, and are 
not considered geologically signifi cant. The remaining 
13 analyses can be separated into two groups, based on 
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their 207Pb*/206Pb* ratios.

Group Y comprises two analyses (2.1 and 7.1, Table 1), 
which yield a weighted mean 207Pb*/206Pb* date of 
1844 ± 36 Ma (MSWD = 0.44).

Group S comprises 11 analyses (Table 1), which yield 
207Pb*/206Pb* dates of 3024–1907 Ma.

It is possible that all analyses in Groups Y and S 
are of unmodified detrital zircons, in which case the 
concordant date of 1844 ± 36 Ma for the two analyses in 
Group Y represents a maximum age of deposition for the 
greywacke.

The 13 analyses in combined Groups Y and S indicate 
dates that defi ne signifi cant age components at c. 2527 
and 1844 Ma, and several minor components in the range 
3024–1907 Ma. These dates are interpreted as the ages of 
zircon-crystallizing rocks in the detrital source region(s), 
or the ages of detrital components within sediments which 
have been reworked into this rock.
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Figure 1. Cathodoluminescence image of representative zircons from sample 177278: 
schistose metagreywacke, Bald Hill. Numbered circles indicates the approximate 
positions of analysis sites.
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Figure 2. U–Pb analytical data for sample 177278: schistose metagreywacke, Bald Hill. Blue squares 
indicate Group Y (youngest detrital zircons); red squares indicate Group S (older detrital zircons); 
crossed squares indicate Group D (discordance >5%).
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Figure 3. Probability density diagram and histogram for sample 177278: schistose metagreywacke, 
Bald Hill. Thick curve, maxima values, and frequency histogram (bin width 50 Ma) include 
only data with discordance <5% (13 analyses of 13 zircons). Thin curve includes all data 
(18 analyses of 18 zircons).
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