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194744: mylonitic augen gneiss, Buningonia Soak

(Biranup Zone, Albany—Fraser Orogen)

Location and sampling

ZANTHUS (SH 51-15), Coonana (3535)
MGA Zone 51, 541365E 6531323N

Sampled on 6 October 2008

This sample was collected from a well-exposed
northeasterly trending dyke or sheet within a sand plain,
approximately 14.2 km northwest of Buningonia Soak,
and 28.1 km east of Cherternerlynyer Lagoon.

Tectonic unit/relations

The unit sampled is a mylonitic augen gneiss assigned
to the Biranup Zone, a belt of mid-crustal rocks that lie
along the southern and eastern margins of the Yilgarn
Craton (Myers, 1990; Spaggiari et al., 2009; Kirkland et
al., 2011). The Biranup Zone is dominated by intensely
deformed orthogneiss, paragneiss, and metagabbro, with
ages ranging from c. 1760 to 1620 Ma. Based, on Sm-Nd
and Lu-Hf isotopic signatures and on the presence of
Archean granitic rocks, the Biranup Zone is interpreted
to have formed autochthonously along the Yilgarn Craton
margin (Kirkland et al., 2011). The Biranup Zone was
deformed and metamorphosed during the Zanthus Event at
c. 1680 Ma, and was later intruded by granitic rocks, and
deformed and metamorphosed again, during Stages I and
IT of the Mesoproterozoic Albany—Fraser Orogeny (Clark
et al., 2000; Kirkland et al., 2011; Spaggiari et al., 2011).

This augen gneiss outcrops 1 km west of the Fraser
Fault Zone, and is part of the Eddy Suite, rocks of
which range from megacrystic metamonzogranite and
equigranular metasyenogranitic gneiss, to rapakivi-
textured metagranodiorite and metagabbronoritic rocks
(Kirkland et al., 2011). This augen gneiss is the most
felsic component of a large mafic dyke or sheet with
dominantly gabbroic composition. This felsic component
is most likely a hybrid rock, consistent with the mingling
and mixing textures observed elsewhere in the Eddy Suite.
Although the sample is mylonitic, the dyke or sheet is
heterogeneously strained, with the more metagabbroic
rocks less intensely deformed. Other samples dated from
the Eddy Suite include 1665 + 6 Ma rapakivi metadiorite
(GSWA 194720, Kirkland et al., 2010a), 1659 + 6
Ma metamonzogranite (GSWA 194723, Kirkland et
al., 2010b), 1668 + 11 Ma metasyenogranite (GSWA
194724, Kirkland et al., 2010c), and 1664 + 7 Ma
metagabbronorite (GSWA 194721, Kirkland et al., 2010d).

Petrographic description

The sample is a mylonitic augen gneiss, with a visually
estimated mineralogy comprising 50% quartzofeldspathic
micromosaic, 15% K-feldspar augen, 10% garnet,
10% biotite, 8% inequigranular plagioclase augen, 5%
hornblende, and accessory zircon, epidote, and clay
minerals. Augen of plagioclase and K-feldspar, up to
8 mm long and 4 mm wide, are abundant in this sample,
and reside within a laminated mylonitic matrix. The
augen are irregularly disseminated throughout the rock.
Some K-feldspar augen are enclosed within plagioclase,
and there is abundant perthitic orthoclase enclosing
ragged residual plagioclase patches. Other augen are
composed solely of plagioclase, commonly with bent
twin planes. Lenses rich in biotite, microcrystalline
dark-green hornblende, and limonitic clay also occur
in, and adjacent to, the largest of the augen. The matrix
includes rare lenses of quartz micromosaic, as well as
feldspathic or quartzofeldspathic laminations composed
of plagioclase, K-feldspar, biotite, hornblende, and
garnet, locally with epidote. Quartz ribbons also occur
parallel to the quartzofeldspathic laminations. Some of
the ferromagnesian grains, especially garnet, are veined
or rimmed by limonite, and there are also limonite-filled
fractures parallel to the foliation.

Zircon morphology

Zircons from this sample are euhedral, up to 300 pm long,
and yellow to dark brown. In cathodoluminescence (CL)
images, the grains exhibit idiomorphic zoning, and several
crystals contain apparently older cores. A CL image of
representative zircons is shown in Figure 1.

Analytical details

This sample was analysed on 11-12 March 2011, using
SHRIMP-A. Twelve analyses of the BR266 standard
were obtained during the session, of which 11 indicated
an external spot-to-spot (reproducibility) uncertainty of
1.75 % (1o) and a *U/?%Pb* calibration uncertainty of
0.58 % (1o). 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).
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Cathodoluminescence image of representative zircons from sample 194744: mylonitic augen

Figure 1.
gneiss, Buningonia Soak. Numbered circles indicate the approximate positions of analysis sites.
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Figure 2. U-Pb analytical data for sample 194744: mylonitic augen gneiss, Buningonia Soak. Yellow
squares indicate Group | (magmatic zircons); red circle indicates Group X (inherited zircon);

crossed squares indicate Group D (discordance >5%).



Geochronology Record 1024

194744.1.pdf

0L 0c (VAN [ 16G1 GLLO0O'0 6417010 1200 ¢cLS€ €01L00°0 695010 9/0'0 89S5°€ 010 ge't el 98 L0t (018 a
L8 9l €891 /.2 9¢eS1 /8000°0 02e0t0 €00 8LLC 99000°0 04S0L0 €00 L0L€ 8820 €e0 19 102 L'GE Sl a
Syl cl €891 *14 6EV L G9000°0 €ce0l'0 800 666°€ 650000 <¢O0¥0L0 .00 S66'€ 2600 850 9G1 Lle (74 14 a
0L el 129} LS V113 690000 +Sc0}l0 ¢/0'0 899°€ €9000°0 %2e0l0 c/00 S99°€ 180°0 L0 a8 0ve 1'e € a
80l 6} €091 9¢ 6crl L0L00'0 88860°0 180°0 820'¥ 6,000°0 9600}0 180°0 610°F% e 0 S50 9L S48 1'8 8 a
(WA 218 0est 9¢ 444" 060000 <1S60°0 0800 1S0Y €/000°0 899600 0800 t¥0O'¥ 28L0 2cs0 801 14%4 L'vh i a
80 vl 06.L} (43 {0113 G8000°0 €v601°0 €900 S60°€C G/0000 6%0LL0 290’0 ¢60°EC [RAN0] 80 €l cSh L'9L 9l X
L€ ch 1691 6¢ 8291 040000 99¢0}L0 6900 I8V'E #9000°0 92¥0L0 6900 6.¥'E 6900 S0 6 (0]%4 Lch cl |
[’ 6} /891 €e 60LL 801L00°0 9¥E0L0 0L00 g€62¢ /6000°0 82v0L0 0,L0'0 06cc ¥60°0 S0 VA4 06 'S S |
9¢ el €891} 6¢ ca9l G/000°0 ¢eceol'o 6900 967 #9000°0 ¢2Sv0L0 6900 I6V'E 0S10 geo €L *1%4 L } |
9t 1918 €91 6¢ 9¥91 ¥/000°0 89200 8900 LEV'E /9000°0 S€€0L0 8900 VveEV'E 1,00 19°0 6ct 8lc 1L VA |
9¢C le 2l9t (8 6291 81000 #920L0 ¥/00 6.¥'C 201000 ¥8€0L0 v,00 v.v¥'E 6€L'0 670 474 88 L'ek cl |
et cl (WAC] (0] c691 99000°0 /ZScOL0 G900 lege 65000°0 8€€0L0 G90'0 82cE ¥60°0 cs0 lch 6€2 1'6 6 |
c0 14 049} 8¢ 2991 #¢000'0 0Sc0}L0 €90'0 68€¢C #2000'0 6%20L'0 €900 68€¢C c00'0 ev'l Lv/L) 6Sch 1'c 4 |
¢’ 9l 6991 6¢ 6791 88000°0 €¥cOot0 8900 0€¥'e€ ¢/000'0 60%0L°0 8900 €cv'e c610 97’0 18 781 1’9 9 |
€0 i 8991 6¢ €991 8/000°0 O0¥cOL0 /900 66£°€ 290000 ctv0L'0 /900 16€°€ €€20 cs’0 SOt 80¢ L HE (43 |
(%) ©oLF (ew)oerep oL () ojep oy F oy oLF oy F (%) Nez  (wdd)  (wdd) jods  ‘ou al
osig «0d 902/A9d 202 *Ad o/ Nsez +Ad 902/9d 20z «Ad o/ Nsez Ad 90z/9d 102 Ad 907162 v0c} Ulzez Ulzez Nsez ‘ueln  jods  dnoin

YeoS eruogurung ‘ssouUs udgne JNIUO[AW HpLpeT d[dues woaj SuodIIZ 10j S)NSaI [ednAfeue dqoxdodru uoy | Jqel,



194744.1.pdf

Results

Sixteen analyses were obtained from 16 zircons. Results
are listed in Table 1, and shown in a concordia diagram
(Fig. 2).

Interpretation

The analyses are concordant to slightly discordant (Fig. 2).
Six analyses are >5% discordant. The dates obtained
from these six analyses (Group D, Table 1) are unreliable,
and are considered not geologically significant. The
remaining ten analyses define two groups, based on their
207Ph* [2%Ph* ratios.

Group I comprises nine analyses (Table 1), which yield a
concordia age of 1671 £ 6 Ma (MSWD = 0.85).

Group X comprises one analysis (Table 1), which yields a
207ph*2Ph* date of 1790 + 14 Ma (1o).

The date of 1671 + 6 Ma for the nine analyses in Group
I is interpreted as the magmatic crystallization age of the
igneous protolith to the gneiss. If the field observation
of mixing seen between this rock and the gabbroic
component of the dyke or sheet is correct, then this date
is also a maximum age for the magmatic crystallization
of the dyke or sheet. The date of 1790 + 14 Ma for the
single analysis in Group X is interpreted as the age of an
inherited component.
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