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184125: orthopyroxene-bearing dioritic gneiss,
Observatory Point

                  (Recherche Granite, Albany–Fraser Orogen)

Location and sampling

ESPERANCE (SI 51-6), ESPERANCE (3230)
 MGA Zone 51, 388659E 6247378N

Sampled on 22 May 2006

The sample originated from a large, southward-sloping 
rock platform that is part of the coastal exposure at 
Observatory Point. The sample was collected from a point 
about 300 m west of the base of the access stairs, which 
corresponds to the location of GSWA 83659 (Nelson, 
1995; Nelson et al., 1995).

Tectonic unit/relations

The unit sampled is a dark grey, coarse-grained, 
orthopyroxene-bearing dioritic gneiss with well-developed 
differentiated layering. It is attributed to the Recherche 
Granite, within the Biranup Complex of the Albany–Fraser 
Orogen (Myers, 1995). The dioritic gneiss is intruded at 
this locality by homogeneous foliated leucogranite, of 
which GSWA 83659 is representative (Nelson, 1995), that 
has not undergone the same degree of deformation, and 
both rock types are cross-cut by pegmatitic segregations.

Petrographic description

This sample is characterised by well-developed 
differentiated layering, defi ned by alternating plagioclase-
rich and orthoclase-rich zones. Plagioclase-rich 
zones contain about 85% plagioclase (some of which 
is antiperthitic), 5% orthoclase, 5% quartz, 2–3% 
orthopyroxene, 1–2% opaque oxide minerals, and 
accessory hornblende, biotite, apatite, and zircon (as 
grains 30–100 µm in length). Orthoclase-rich zones 
contain 45% orthoclase, 35% plagioclase, 10–15% quartz, 
3–5% hornblende, 2–3% orthopyroxene, and 1% biotite. 
Myrmekite is common along orthoclase-plagioclase grain 
boundaries in both zones. 

The overall texture is granuloblastic, with quartz and 
feldspars ranging up to 4 mm in diameter, and fi ner-grained 
ferromagnesian minerals that rarely reach 2 mm in length. 
The foliation is defi ned by oriented biotite in association 
with lamellae of orthopyroxene and hornblende. Most 
hornblende displays brown pleochroism, characteristic of 
formation under granulite facies metamorphic conditions, 
although sparse bluish-green hornblende of possible 
retrograde origin is also present. Minor alteration of 
feldspars, orthopyroxene, and biotite to clay minerals is 
probably indicative of incipient weathering. 

Zircon morphology

Zircons isolated from this sample are mainly euhedral to 
slightly rounded. Most are clear and colourless, but some 
are pale brown and translucent, and others are dark brown 
and opaque. They are up to 400 µm long, with aspect 
ratios up to 4:1, and many grains are strongly fractured. 
A cathodoluminescence (CL) image of representative 
zircons is shown in Figure 1. Most zircon cores exhibit 
low to moderate CL emission and low-contrast concentric 
oscillatory zoning or banded zoning, both of which are 
characteristically terminated by a thin zone of zircon 
with very high CL emission (Fig. 1). In most crystals, the 
high-CL zone is overgrown by rims of variable thickness, 
predominantly as rounded pyramidal terminations, that 
have very low CL emission (Fig. 1). 

Analytical details

This sample was analysed on 25–26 October 2006, using 
SHRIMP-B. Twenty-three analyses of the Temora standard 
were obtained during the session, and indicated an external 
spot-to-spot (reproducibility) uncertainty of 1.12% (1σ) 
and a 238U/206Pb* calibration uncertainty of 0.34% (1σ). 
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

Forty-four analyses were obtained from 43 zircons, with 
one grain (43) analysed twice. Results are listed in Table 1, 
and shown in a concordia diagram (Fig. 2).

Interpretation

The analyses range from slightly to moderately discordant 
(Fig. 2). Four analyses are moderately discordant (>5%). 
The dates obtained from these four analyses (Group D; 
Table 1) are imprecise or unreliable, and are not considered 
geologically signifi cant. The remaining 40 analyses can be 
divided into three groups based on their analytical position, 
uranium content, and Th/U and 207Pb*/206Pb* ratios.

Group 1 comprises 22 analyses of 22 zircon cores (Table 1) 
with low to moderate uranium content (123–263 ppm) and 
moderate Th/U (0.46 – 0.79),which yield a 207Pb*/206Pb* 
date of 1322 ± 11 Ma (MSWD = 1.3).
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Group 2 comprises 13 analyses of 13 zircon rims (Table 1) 
with high uranium content (538–2524 ppm) and low but 
variable Th/U (0.02 – 0.32), which yield a weighted mean 
207Pb*/206Pb* date of 1195 ± 4 Ma (MSWD = 1.08).

Group 3 comprises five analyses of five zircon cores 
(Table 1) with high uranium content (870–1761 ppm) and 
low Th/U (0.09 – 0.17), which yield 207Pb*/206Pb* dates of 
1171–1158 Ma.

The date of 1322 ± 11 Ma for the 22 analyses in Group 1 
is interpreted as the age of igneous crystallization of the 
dioritic protolith to the orthopyroxene-bearing gneiss. The 
date of 1195 ± 4 Ma for the 13 rim analyses in Group 2 is 
interpreted the age of the high-grade metamorphic event 
responsible for zircon rim growth in the orthopyroxene-
bearing dioritic gneiss. The fi ve analyses in Group 3 are 
interpreted to be metamorphic zircon rims affected by 
minor ancient loss of radiogenic Pb, possibly facilitated 
by radiation damage to the zircon lattice as a consequence 
of their elevated uranium contents.

The igneous crystallization age of 1322 ± 11 Ma for the 
diorite is signifi cantly older than the igneous crystallization 
age of 1288 ± 12 Ma determined by Nelson (1995) for the 
leucogranite that intrudes it, although both were emplaced 
during Stage I of the Albany–Fraser Orogeny (Nelson 
et al., 1995; Clark et al., 2000). The latter date therefore 
provides a minimum age for the gneissosity-forming event 
that affected the diorite. The high-grade metamorphic 
event interpreted to have affected this rock at 1195 ± 4 Ma 
refl ects tectonothermal activity associated with Stage II of 
the Albany–Fraser Orogeny (Clark et al., 2000).
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Figure 1. Cathodoluminescence image of representative zircons from sample 184125: 
orthopyroxene-bearing dioritic gneiss, Observatory Point. Numbered circles 
indicate the approximate positions of analysis sites
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184125.1.pdf Geochronology dataset 703

Figure 2. U–Pb analytical data for sample 184125: orthopyroxene-bearing dioritic gneiss, Observatory 
Point. Yellow squares denote Group 1 (igneous zircon cores); green diamonds denote Group 2 
(metamorphic zircon rims); white diamonds denote Group 3 (metamorphic zircon rims affected 
by minor ancient loss of radiogenic Pb); crossed squares and diamonds indicate ungrouped 
core and rim analyses respectively (discordance >5%)
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