






























































Aileron Province

Casey Inlier (Close et al 

et al

et al 

the Oolbra Orthogneiss et al

et al

Trephina Granitic Gneiss et al 

Cement Dam Gneiss
Mulga Creek Granitic Gneiss

Georgina Gap Granitic 
Gneiss. The Jennings Granitic Gneiss

et al

Old Hamilton Downs 
Gneiss et al

Mount Chapple Metamorphics

dating.
The Forty-Five Augen Gneiss

Figure 12.29 a

b

a

b

Geology and mineral resources of the Northern Territory 
Special publication 5



Aileron Province

Mount Zeil Granite

Coniston Schist in the 

Yakalibadgi 
Microgranite

et al
Warimbi 

Schist

Uldirra 
Porphyry

et al 1980a). 
The Napperby Gneiss is a gneissic granite that 

et al

The Redhackle Granite

et al

et al
Possum 

Creek Charnockite

et al (1992) 

et al 

Yulyupunyu Granitic 
Gneiss et al

Geology and mineral resources of the Northern Territory 
Special publication 5



Aileron Province

length. The Yumurrpa Granophyre et al 1995a) is a 

The Wangala Granite

et al

et al

et al

et al 

Carrington Suite et al 

et al et al (1995a) considered the granites 

et al

et al 2006), and 

et al 1995a). 

et al 2006).
The Rapide Granite et al

(Figure 12.29b

a METASEDIMENTARY UNITS

Plenty Highway

Stuart Highway

Tanami Road

Bungatina Metamorphics

Mendip Metamorphics

Interpreted undercover

Laughlen Metamorphics

Utopia
Quartzite

Ledan
Schist

Albarta Metamorphics

Alooarjara Metamorphics

Entia Gneiss Complex 
(metasedimentary component)

22.5°

135.5° 134° 134.5° 135° 135.5° 136° 136.5°

23°

24°

23.5°

Alice Springs

A11-005.ai

0 25 50 kmFigure 12.30

Geology and mineral resources of the Northern Territory 
Special publication 5



Aileron Province

Figure 12.30.
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1752 ± 15 Ma (Mortimer et al 1987), and at 1745 ± 9 Ma 
(Cooper et al 1988), giving a pooled age of 1747 ± 2 Ma 
(Cooper et al 1988). LA-ICPMS U-Pb zircon dating of the 
Bruna Granitic Gneiss has yielded an emplacement age of 
1747 ± 11 Ma (Hollis et al 2010). The high-strain fabrics 
along the margins of the Bruna Granitic Gneiss formed during 
south-directed transport of the Harts Range Metamorphic 
Complex over the Entia Gneiss Complex at around 450 Ma 
(Mawby et al 1999). A large megaboudin east of Huckitta 
Bore preserves undeformed fragments of a bimodal igneous 
complex, composed of gabbroic, anorthositic, troctolitic, 
doleritic and charnockitic rocks that have been interpreted 
to have originated from the differentiation of a tholeiitic 

and fractionated potassic, two-pyroxene mangeritic-
charnockitic melts (Foden et al 1995). The geochemistry 
and structural setting of this igneous complex is consistent 
with a genetic relationship with the Bruna Granitic Gneiss 
(J Whelan, NTGS, pers comm 2008), and a hypersthene 
granite from the complex has a LA-ICPMS U-Pb zircon age 
of 1756 ± 3 Ma (Hollis et al 2010).

A number of highly deformed Palaeoproterozoic granites 
that are structurally interleaved with the Harts Range 
Metamorphic Complex (Irindina Province) have a similar 
age to the Bruna Granitic Gneiss. Megacrystic gneiss within 
an area mapped as Irindina Gneiss in the northern Harts 
Range near Atitjere community and similar granitic gneiss 
near Rockhole Dam in the southeastern Harts Range have 
SHRIMP U-Pb zircon ages of 1745 ± 6 Ma and 1746 ± 6 Ma, 
respectively (Maidment 2005). These megacrystic gneisses 
both contain K-feldspar, quartz, plagioclase, biotite and 
minor garnet, with coarse K-feldspar phenocrysts preserved 
in low-strain domains. These granites are distinguished 
from the Bruna Granitic Gneiss by the presence of garnet 
and absence of hornblende (Maidment 2005). In addition, 
a foliated megacrystic garnet-hornblende biotite granite 
from the eastern end of the Alooarjara Range and a 
quartzofeldspathic orthogneiss in the Alooarjara Range 
have SHRIMP U-Pb zircon ages of 1752 ± 6 Ma and 
1760 ± 5 Ma, respectively (Maidment 2005, Worden et al 
2008). An unexposed foliated porphyritic biotite granite 
intersected in drillhole HKD6, beneath the Simpson Desert 
130 km southeast of the Entia Dome, has a SHRIMP U-Pb 
zircon age of 1744 ± 4 Ma (Carson et al 2011).

The Atneequa Suite (Whelan et al 2011; formerly the 
Atneequa Granitic Complex of Zhao and Bennett 1995) 

Albarta Metamorphics, south of the Illogwa Shear Zone, 
The suite includes porphyritic biotite granite with lesser 

gabbro and gabbro. SHRIMP U-Pb dating of the Atneequa 
Suite yielded an age of 1743 ± 4 Ma (Whelan et al 2011, 
Kositcin et al 2011).

STRANGWAYS EVENT ( a)

The term Strangways Event (or Orogeny) was originally 
applied to all deformation and metamorphism in the interval 

Strangways events by Collins and Shaw (1995). Scrimgeour 
(2003) renamed the Early and Late Strangways events 

the Yambah and Strangways events, respectively. The 

multiple structural events and stages of metamorphism 
(see below). It resulted in granulite-facies metamorphism 
throughout the Strangways Range, and amphibolite-facies 
metamorphism south of the Harry Creek and Illogwa Shear 
Zones. North of the Delny Shear Zone, the Strangways 

to granulite-facies high-T, low-P metamorphism that 

of geochronological data, interpreted amphibolite and 
granulite metamorphism, and magmatism associated with 
the Strangways Event is shown in Figure 12.33. This 
highlights the localisation of the Strangways Event to the 
eastern and southeastern Aileron Province. 

Deformation and metamorphism

Strangways Range area

Early studies of the structural and metamorphic evolution 
of the Strangways Metamorphic Complex and related rocks 
in the southeastern Aileron Province were undertaken by 
Woodford et al (1975), Shaw et al (1979), Allen and Stubbs 
(1982) and Shaw et al (1984b). Warren (1983) undertook 

Range region and calculated peak metamorphism for 
the Yambah Granulite at Mount Milton (8 ± 1 kbar, 

et al (1988) estimated P-T estimates of 
metamorphism associated with northeast-trending folding 
in the southeastern Cadney Metamorphics near Paradise 

The most detailed published studies of the structural and 
metamorphic evolution of the Strangways Metamorphic 

1992a, b, c, Diener et al 2008), the Ongeva Granulite and 
‘Anamarra Granite domain’ (Norman and Clarke 1990) and 
the Wuluma Hills (Collins et al 1989, Lafrance et al 1995, 
Sawyer et al 1999). These studies all found two cycles 
of high-grade metamorphism (D1/M1 and D2/M2). D1 1 

parallel migmatitic layering, with no evidence of deviatoric 
strain (Goscombe et al 1992c). Peak M1 metamorphic P-T 

et al
(Diener et al 2008). Goscombe (1992b) proposed an anti-
clockwise P-T path with isobaric cooling, whereas Diener 
et al (2008) proposed a clockwise P-T path, with minor 
decompression prior to cooling. In the Ongeva Granulite, 
M1
apparent near-isobaric cooling (Norman and Clarke 1990).

The second metamorphic cycle (Proterozoic Reworking 
of Goscombe 1992b, c) was associated with non-coaxial 

this reworking event (M , Goscombe et al 1992b) 

compression, with west- to southwest-directed deformation 
(Goscombe 1992c). Goscombe (1992b) estimated peak P-T 

and an anticlockwise P-T path. However, more recent 
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Black Knight 
Troutbeck
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(Figure 12.41
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described the host rock as a tourmaline-muscovite-feldspar-
quartz pegmatite that intruded parallel to the foliation of 
the muscovite-biotite gneiss country rock. Some of the 
mineralisation contains bismuth and is weakly radioactive 
(Daly and Dyson 1963). Old workings occur in two areas 
approximately 1.8 km apart, referred to as Utopia 1 and 
Utopia 3. Utopia 1 is the most southern and the smaller of 
the two workings, and contains minor tantalite and quartz, 
with rare native bismuth and bismutite, and no evidence of 
radioactivity (Daly and Dyson 1963). Utopia 3 is the main 
prospect in the area and is 1.8 km northwest of Utopia 1. 
Although there is no record of production, several pits 
and costeans in eluvial deposits and two open-cuts in the 
outcrop indicate small-scale mining prior to 1949 (Daly 
and Dyson 1963). Utopia 3 consists of numerous pegmatite 
outcrops, varying from veins to dykes of considerable 
size, with two small open-cuts in a northwest-trending 
pegmatite dyke. Tantalite, biotite, tourmaline, magnetite, 
beryl and bismuth minerals have been recorded from this 
prospect (Daly and Dyson 1963, Shaw 1968). The workings 
terminate where the pegmatite passes under sand cover to 
the north. However, a pegmatite with associated greisen and 
vein quartz reappears 400 m to the north (Utopia North), 
where it is exposed over a 200 m strike length and a width of 
40 m. Recent geochemistry suggests that Utopia 3 contains 
elevated Ta (eg 300 and 390 ppm) and Nb (550 and 80 ppm) 

2005). Small amounts of tantalite were also produced from 
greisenised pegmatite at a prospect known as Spotted 
Wonder, 5 km northwest of Delmore Downs homestead 

with anomalous levels of uranium (Daly and Dyson 1963).

Rare Earth Elements

accumulations of rare earth elements (REE), with the most 

hosted deposit. Most deposits in the Aileron Province 
are related to REE-bearing pegmatites and hydrothermal 
systems. Despite the presence of carbonatite and alkaline 
intrusions in the Strangways Range region, these do not 

mineralisation and prospectivity in the Arunta Region is in 
Hussey (2003).

Nolans Bore

by gneissic granite. The prospect area, which is located in 
the southeastern part of the Reynolds Range, is dominated 

gneissic granites, which have been correlated with the 

prospect is covered by alluvial sand and gravel, which can 

consists mostly of a series of north-northeast-trending and 

or dykes that are emplaced in strongly kaolinitised rock with 
a granitic gneiss protolith. The veins vary in thickness from 
0.3 to 25 m and are concentrated in two zones, the Northern 
and Southern zones (Figure 12.48; previously eastern and 

has a JORC-compliant resource of 30.3 Mt at 2.8% REO, 

A
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12.9% P2O5 and 0.02% U3O8 (Arafura Resources NL, 
ASX announcement, 11 November 2008). This includes a 
Measured Resource of 5.1 Mt at 3.2% REO, 13.5% P2O5 
and 0.03% U3O8 in the Central North zone (Figure 12.47) 
The style of mineralisation within the Nolans Bore deposit 
clearly indicates that it is a structurally controlled, energetic 

milling in a chamber, with forceful emplacement of the 
brecciated mineralisation into country rock (Hussey 2008).

with emplacement in dilatant zones during the development 

Four styles of REE mineralisation have been recognised at 

grade stockwork zones in gneiss and kaolinitised rock, 
adjacent to the veins and mylonite zones (Goulevitch 2004). 
The main difference between the ore types is the REE/P ratio, 

the apatite has been brecciated, with coarse clasts (to 15 mm) 
Figure 12.49). Mineralogically, 

apatite (Goulevitch 2004). A detailed description of the 

the Nolans Bore deposit is in Hussey (2008).
Arafura Resources commenced a bankable feasibility 

study on the Nolans Bore deposit in 2008 and indicated a 

NL, ASX Announcement, 28 October 2009).

Other REE prospects

The Entia pegmatite eld (Hussey 2003) comprises swarms 

et al 

has been recorded at the Lone Pine mica mine. These 
et al 

1996a, b, Hand et al 1999a, b, Buick et al 2008). Hussey 
(2003) considered the pegmatites to be analogous to the 

considered to be prime candidates for REE mineralisation. 

An assessment by Hussey (2003) of PNC’s geochemical data 

alkaline pegmatites. Some prospects are enriched in U>Th, 
Ti, Nb>Ta and Y, with relative enrichment in HREE, and 
a second group are typically enriched in Th>U, LREE, P, 

whereas thorium contents are typically much higher than 

At Blueys Folly, south of Arltunga, allanite occurs as 
a primary igneous mineral in a pegmatite swarm, which 

metamorphic rocks (Murrell 1988). Murrell indicated that 
allanite also occurs as a metamorphic mineral in some 
amphibolite and marble units adjacent to these pegmatites. 
This prospect outcrops over an area of about 4 km2 that 
consists predominantly of pegmatite and is estimated 
to contain several million tonnes grading in access of 

Alice Springs and Ruby Gap. The REE potential of these 

eastern Arunta, a number of Protero oic REE-rich, allanite-
bearing granites and pegmatites occur in the Arunta 
Region. Hussey (2003) considered the Ennugan Mountains 

A08-269.ai

apatite clast

apatite matrix

kaolin clast
smectite
alteration

Figure 12.49

Hussey 2008).
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