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 Warumpi Province

INTRODUCTION

The Warumpi Province is an east–west-trending terrane that 
extends along the southern margin of the Arunta Region, 
west of Alice Springs (Figures 13.1, 13.2

distinct protolith ages and isotopic characteristics from the 
remainder of the Arunta Region (Scrimgeour 2003, Close 
et al 2003, 2004, 2005, Scrimgeour et al 2005a). The area 

et al

with a protolith age in the range 1700–1600 Ma, including 

and 1640–1600 Ma, and magmatic suites at 1680–1660, 

as an exotic terrane that accreted to the North Australian 
Craton at ca 1640 Ma (Scrimgeour et al

et al
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 Warumpi Province

end of the outcropping Warumpi Province near Alice 

metamorphic grades (Close et al 2003, Scrimgeour et al 
2005a, Figure 13.3 Haasts Bluff 
Domain dominates the eastern and southern Warumpi 
Province, extending west from near Alice Springs over 

cover succession.
The Yaya Domain

It is 

metamorphism in the east, 

facies metamorphism in the far west.
The Kintore Domain forms the westernmost part of the 

et al

supracrustal succession that includes felsic, intermediate 

HAASTS BLUFF DOMAIN

that have intrusive ages in the range 1690–1660 Ma, with 

of the North Australian Craton at the time (Close et al 2005).

Madderns Yard Metamorphic Complex

The Madderns Yard Metamorphic Complex (Warren and 

unit in the Madderns Yard Metamorphic Complex is 
the Glen Helen Metamorphics (Warren and Shaw 1995, 
Scrimgeour et al 2005a), which comprises migmatitic felsic 

Figure 13.4

of the migmatite has a granitic precursor. In places, the 

(Scrimgeour et al 2005a). The metamorphic grade of the 

the Belt Range (Scrimgeour et al

within the metamorphics. The precursors to the felsic 

during the 1690–1660 Ma

1688 ± 16 Ma (Scrimgeour et al

prismatic overgrowths at 1661 ± 8 Ma, which are interpreted 

et al

An unnamed migmatite (unit LPmo of Warren and 
Shaw 1995) from north of the Chewings Range in the 

unnamed granitic gneiss
1995) comprises migmatitic leucogranite with small rafts 

Boggy 
Hole Gneiss 
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 Warumpi Province

and the presence of garnet suggest that it may be genetically 
distinct from other units in the complex.

Peculiar Complex

The Peculiar Complex (Scrimgeour et al 2005a) comprises 
felsic volcanics, associated shallow-level leucogranites and 
minor intercalated metasedimentary rocks that outcrop 
west of Mount Palmer and north of Mount Peculiar and 
Mount Putardi. Scrimgeour et al (2005a) divided the unit 
into three sub-units: rhyolite, banded metasedimentary 
rocks and leucogranite. 

The rhyolite unit in the Peculiar Complex is dominated 

quartz-muscovite schist. The rhyolite comprises grey, very 

minor muscovite and disseminated Fe-oxides, with swirly 

surfaces (Figure 13.5). The rhyolite is typically aphyric, 
with less abundant porphyritic rhyolite. In zones of higher 
strain, the rhyolite is recrystallised to quartz-muscovite 
schist and in its northern outcrops, the rock is very quartz-
rich, with localised muscovite quartzite suggesting possible 
clastic input. The felsic volcanic succession appears to be 

imbrication or possible composite emplacement due to the 
degree of deformation and discontinuity of outcrop. Flow 

banding occurs at all levels and there are some features 

a thick single ‘event’ interval is present, the most likely 
interpretation is that it is a rheoignimbrite or long lava 

et al
dating of zircon from a sample of rhyolite from near the 
type locality gives an age of 1680 ± 4 Ma (Cross et al 2005), 

grained leucogranite occur in the Peculiar Complex and 
are interpreted to be shallow-level intrusions that are 
genetically related to the extrusive rhyolites (Scrimgeour 
et al 2005a). Metasedimentary rocks occur within the 
rhyolite and are best preserved in a succession of laminated 
sediments, ca 30 m thick, that is bounded on either side by 

laminated iron- and manganese-rich sediments that are 
locally interlayered with thin (<5 cm-thick), structureless, 
immature quartz-rich sandstone layers containing lithic 
clasts. The laminated sediments include banded haematite-
quartz and manganiferous piemontite-andradite-quartz 

1690–1660 Ma intrusive rocks

The Talipata Granite (Scrimgeour et al 2005a) comprises 
coarse-grained porphyritic biotite and biotite-hornblende 
granite that outcrops in the valley between Berry Pass and 

elongated in a well-developed fabric that is locally gneissic. 

of hornblende, and minor titanite. Zircons from the Talipata 

(Cross et al 2005). The Udor Granite (Scrimgeour et al 2005a) 
is a texturally variable but geochemically and geophysically 
homogenous granite that extends across a large area of the 
western Haasts Bluff Domain. The extent of the granite 

typically equigranular to weakly porphyritic and is relatively 

is distinctive for the common, but not ubiquitous presence of 

and biotite-muscovite leucogranite and granite, with less 
common foliated muscovite granite, muscovite leucogranite 

evidence of recrystallisation or Pb-loss at about 1590 Ma 
(Cross et al 2005). 

unnamed granites 
occur throughout the western Haasts Bluff Domain, most of 
which are biotite-bearing and geochemically distinct from 

et al 2005a). 
These biotite granites are variably porphyritic, commonly 

Figure 13.4. Glen Helen Metamorphics: felsic migmatite showing 
leucosome parallel to, and cross-cutting foliation. South of Belt 

1, precise location unknown.

Figure 13.5

 

1

.
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Domain (Scrimgeour et al 2005a).

Belt Range. All of these units are undated. The Dashwood 
Gabbro Complex (Warren and Shaw 1995) consists of 

Cumming 
Leucogabbro

et al
grained dolerite, 5–20 m wide and 500 m long, intrudes 

Putardi Quartzite

et al 2005a) occurs over 
 

Zone, Scrimgeour et al
repeated and interleaved with granite, with little or no 

Figure 13.6).

ages in the range 1915–1745 Ma, with a mode at 1770 Ma, 
and give a maximum deposition age of 1752 ± 11 Ma 
(Cross et al
apparent ages in the range 1705–1560 Ma, and some of 

) 
and 1641 ± 18 Ma (
deposition age (Cross et al 2005). Furthermore, there is 

et al (1962) stated that the 
et al 

Iwupataka Metamorphic Complex (1630–1610 Ma)

Complex and other 1690–1660 Ma granites and volcanic 

et al (2005a) considered 

Gneiss, although maximum deposition ages of 1670–1650 Ma 

Figure 13.6

7399647mN).
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Chasm is the Simpsons Gap Metasediments, which 

comprises conglomerate and grit conglomerate that grades 

Rungitjurba 
Gneiss, which outcrops in the Simpsons Gap area, comprises 

of 1615 ± 11 Ma (Zhao and Bennett 1995). The relationship 

and isotopic grounds (Zhao and McCulloch 1995).
The Ryans Gap Metamorphics (Warren and Shaw 

Simpsons Gap Metasediments. Warren and Shaw (1995) 

Lovely Hill Schist (Warren and Shaw 1995) 
outcrops north of the Chewings Range and is a succession 

The Chewings Range Quartzite (Stewart et al 1980) 
forms the prominent Chewings Range, and comprises 

a dominant population in the range 1800–1660 Ma, with 

an interpreted maximum deposition age of 1669 ± 13 Ma 
(Cross et al 2005).

The Ikuntji Metamorphics (Scrimgeour et al 2005a) 

prospects contain outcrops of mineralised tremolite schist, 

a dominant population in the range 1780–1640 Ma, 
together with a small late Archaean population. The 

1656 ± 17 Ma (t ), which is the maximum deposition age 
for the succession (Cross et al

Metamorphics.
A succession of metapelitic schist and metapsammitic 

Lizard Schist (Scrimgeour 
et al

Figure 13.7

Figure 13.7

7417261mN).
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(2540–2435 Ma; Cross et al 2005). A maximum deposition 
age of 1657 ± 28 Ma (t

The Nguman Metamorphics (Close et al in prep) is a 

Figure 13.8). This unit 

Small outcrops of tremolite-chlorite schist that occur 
within the metamorphics are interpreted to have had an 

a maximum deposition age of 1630 ± 15 Ma (Cross et al 
2005) and are interpreted to correlate with other schistose 

Complex.

1610–1600 Ma granites

(1995) included these granites within the latter unit. 
The Ormiston Pound Granite (Warren and Shaw 1995) 
comprises foliated granite, leucogranite and pegmatite, 

et al 1995). The 
Burt Bluff Gneiss
granite (Figure 13.9
of 1603 ± 7 Ma (Zhao and Bennett 1995). The Brinkley 
Bluff Gneiss
within and along the north side of the Chewings Range. 
The Ellery Granitic Complex (Warren and Shaw 1995) 

Suite of Zhao and McCulloch 1995, including felsic 

distinct from other granites in the Warumpi Province, 

model ages of 1.83–1.72 Ga and epsilon Nd values of +0.9 
to +2.5 (Zhao and McCulloch 1995).

YAYA DOMAIN

Yaya Metamorphic Complex (1660–1650 Ma)

et al 

the Speares Metamorphics (Warren and Shaw 1995), 

et al 2005a), and the Liesler Metamorphics (Close et al in 

(Warren and Shaw 1995) are also now included within 

Complex was metamorphosed to granulite facies during 

deformation, magmatism and metamorphism, no relative 

Inyalinga Granulite

The Inyalinga Granulite (Scrimgeour et al 2005a) is a 

Figure 13.8

Figure 13.9
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A succession of 
metapelitic rock 1 of Scrimgeour 2005a) occurs 

quartzite and calc-silicate 
2) outcrops north of Mount Larrie and is dominated 

repetition (Scrimgeour et al

other samples from the Warumpi Province, with a maximum 
deposition age of 1760 ± 8 Ma (2
rims on these detrital cores give an age of 1636 ± 6 Ma for 
high-grade metamorphism (Cross et al 2005). 

A succession of massive cordierite-rich pelitic rock 
3

Scrimgeour et al

(Figure 13.10

of ages from 1880–1640 Ma, with a calculated maximum 

et al
1638 ± 8 Ma for high-grade metamorphism.

undivided Inyalinga Granulite outcrop in the area south of 

that were mapped as Bunghara Metamorphics and Speares 

Alkipi Metamorphics

The Alkipi Metamorphics (Scrimgeour et al 2005a) 

granite and felsic migmatite are common throughout 

et al 
2005a).The pelitic unit

Mount Larrie copper prospect and is interpreted to represent 
narrow metamorphosed intrusions. The quartzose unit 
has similarities and gradational contacts with the pelitic-

ages from 2520–2420 Ma and 1770–1670 Ma; these have 

Figure 13.10
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Speares Metamorphics

The Speares Metamorphics (Warren and Shaw 1995, 
Biermeier et al
massif and in outcrops extending to the western margin 

Metamorphics and other units to the east, the Speares 

Liesler Metamorphics

The Liesler Metamorphics (Close et al in prep) includes 
metapelitic migmatites that form low rounded outcrops 

oriented leucosome and cordierite-rich melanosome that are 
Figure 13.11). The melanosome 

are exposed.

Undivided Yaya Metamorphic Complex

A heterogeneous unit of felsic migmatites and strained 

north of the Belt Range (Scrimgeour et al 2005a) and 

2

et al 2005a, Close et al in 

3, Close et al

1640–1630 Ma intrusive rocks

Waluwiya Suite

et al 2005a) is an extensive 

homogeneous, despite textural and mineralogical variations 

2 2 content, K2

2 
and P2 5
to magmatic differentiation. Relative to upper continental 

enriched in Ti. 
The Larrie Granodiorite

forming prominent hills, including Mount Larrie, as well 

Figure 13.11
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The Kakalyi Gneiss (Scrimgeour et al 2005a) is a 

ilmenite, and rare garnet. In places, the migmatite grades 

(Figure 13.12
age of 1644 ± 5 Ma, with metamorphic rims that give an 
age of 1571 ± 5 Ma. In comparison, a migmatite from east 

Figure 13.13), 
has metamorphic rims that give an age of 1149 ± 3 Ma 
(Scrimgeour et al

The Talyi-Talyi Charnockite (Scrimgeour et al 

(Cross et al
Tjungkuba Granodiorite 

The Russell Charnockite (Close et al in prep) forms 

Figure 13.14). It is most 

Figure 13.12

Figure 13.13

Figure 13.14
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Illili Suite

to the Illili Suite (Scrimgeour et al 2005a) outcrops as 

2 that show minor depletion in Y, 
Ba and Sr. The Warumpi Granite forms prominent hills 
north of Mount Larrie, as well as a large hill (Warumpi) 

has undergone local partial melting. The Warumpi Granite 

contacts (with no clear timing relationships) with the 
Larrie Granodiorite. Two samples of Warumpi Granite 

1639 ± 3 Ma (Cross et al 2005). The Ehrenberg Granite 
(Close et al

Range. The Gunbarrel Granite (Close et al in prep) is a 

Figure 13.15).

Papunya Igneous Complex

et al 2005a) 

2 content, 

Other intrusive rocks

The Ulambaura Granodiorite (Scrimgeour et al 2005a) 

epidote that are metamorphic in origin. K-feldspar is rare 

Zr and Cu anomalies, positive Sr and Ba anomalies, and has 
et al 2005a)

Belt Granite (Scrimgeour et al 

Lyell Brown Granite 
(Close et al

twinned to more rounded and ellipsoidal. 

granulite-facies metamorphism.
An unnamed granite in the Tjungkuba Hills is 

Figure 13.15
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unnamed charnockite

(Scrimgeour et al 2005a). It also occurs as veins that intrude 

deformed at granulite-facies conditions, it is interpreted to 
have intruded during high-grade metamorphism. Igneous 

of 1637 ± 2 Ma, with metamorphic rims that have an 
et al 

et al

et al 2005a).

Ilpilli Dolerite

The Ilpilli Dolerite is a swarm of north-trending dolerite 

Andrew Young Igneous Complex in the Aileron Province 
et al 2005). 

KINTORE DOMAIN

1690 Ma granites

granites that intruded at ca 1690 Ma. The Tinki Granite 
(Close et al

of 1691 ± 4 Ma (Cross et al 2005). The Ininti Granite (Close 
et al

et al

Sandy Blight Quartzite

et al in prep) forms a 
series of isolated hills and ridges that extend west from 

Figure 13.16). Metamorphic grade appears 

deposition age of 1680 ± 3 Ma (Worden et al 2006).

Walungurru Volcanics

et al in prep) outcrop in 

Figure 13.16

7434318mN).
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2

2) are present in 

(2002) interpreted deposition in a terrestrial environment. 

Figure 13.17). 

(Figure 13.18

magmatism’ or ‘orogenic andesites’); (ii) contamination 

mixing of asthenospheric magma with a partial melt from 

2, the prevalence 

related to the Ilpilli Dolerite. No direct dating exists of 

et al

LIEBIG OROGENY (1640–1630 Ma)

et al
tectonothermal event that affected the Warumpi Province at 

Australian Craton (Scrimgeour et al et al 

in the apparent polar wander path for northern Australia 
at the time. The localisation of 1690–1635 Ma magmatism 
within the Warumpi Province rather than the Aileron 
Province to the north is consistent with south-dipping 

et al 2005a), a 

et al 2007). In the period 

occurred in some parts of the Warumpi Province, while 
other parts of the province underwent extension or remained 

et al 2005).

Deformation and metamorphism

Yaya Domain

Figure 13.17

7423357mN).

Figure 13.18
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southwest-plunging mineral lineations. Granulite-facies 

and have a well-developed stretching lineation that plunges 
towards ca 

The highest grades of metamorphism associated with 

et al

textures occur (Figure 13.19) that are consistent with a 

800 C (Scrimgeour et al

et al 

metamorphism of the Liesler Metamorphics near the 

of 1638 ± 8 Ma (Scrimgeour et al
(Cross et al 2005). Furthermore, the 1637 ± 2 Ma unnamed 

(Cross et al

1644 ± 13 Ma (Biermeier et al 2003a).

Haasts Bluff Domain

The migmatitic S1

ages in the range 1640–1530 Ma (Scrimgeour et al

temperatures of 700–750 C (Scrimgeour et al
Around Mount Palmer, there is a dramatic change in 

Bluff Domain. To the west, there is no clear evidence of 

et al 2005a).

CHEWINGS OROGENY (1590–1560 Ma)

et al 
1988) that was considered to have occurred in the interval 
1610–1600 Ma (Collins et al 1995, Collins and Shaw 1995). 

grade metamorphic event throughout large areas of the 
et al 2001, 

Aileron Province). In the Warumpi Province, metamorphic 

associated with south-southwest-directed non-coaxial strain.

Yaya Domain

lineations that plunge towards 000–030° and rare 

Figure 13.19. Photomicrograph of sapphirine granulite of the 
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et al
Two samples of the 1640 Ma Warumpi Granite near 

et al 

et al

decrease to the west.

Haasts Bluff Domain

et al 2005a).

north- to northeast-plunging mineral lineation (Scrimgeour 
et al

(Scrimgeour et al 2005a). 

south (south-directed) sense of movement (Scrimgeour 
et al

north- and south-dipping orientations. The P-T conditions 

 
et al

(Cross et al

 1600 Ma (Cross et al 2005).

et al (1988), 
who documented evidence for north-directed thrusting and 
isoclinal folding in the Chewings Range region to the east. 

et al

rotated into a north-dipping orientation. The north-

c-axis measurements. 
et al

apparent north-directed thrusting remains unclear, given 
the evidence for south- to southwest-directed deformation 

Range. Metamorphic grade in the Chewings Range region 

Shaw 1983, Warren and Shaw 1995). Although Collins et al 

(Collins et al 1995). 

Redbank Thrust

structure that forms the northern margin of the eastern 
Warumpi Province and continues east into the Aileron 

et al et al 1992, 
Biermeier et al

et al

Kintore Domain

In the Kintore Domain, metamorphic grade during the 

folded around east-trending upright fold axes.

TEAPOT EVENT (1150–1130 Ma)

Deformation and metamorphism

event at 1150–1130 Ma that affected the southern half of the 

Geology and mineral resources of the Northern Territory 
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and associated magmatism in the Musgrave Province. In 

and Shaw 1995), as well as localised migmatisation and 

of granitic lithologies suggesting temperatures in excess 
of ca 

Temperatures throughout much of the Warumpi Province 

of 500ºC, given the regional resetting of 40 39Ar and 

Warumpi Province at this time (Shaw et al 1992, Biermeier 
et al et al

suggests that a localised heat source, such as an 1150 Ma 

Gneiss that have an age of 1149 ± 3 Ma. This is consistent 

metamorphism in the Speares Metamorphics (Biermeier 
et al

Magmatism

The Teapot Granite Complex comprises an extensive area 

migmatitic felsic gneiss. The granite intrudes the Glen 

thermal event that resulted in intense migmatisation of the 

(Scrimgeour et al

STUART PASS DOLERITE

normative, high-Mg tholeiites, with a geochemical signature 

and McCulloch 1993a). The Stuart Pass Dolerite has an 
Sm-Nd mineral isochron age of 1076 ± 33 Ma (Zhao and 

Dolerite in the Musgrave Province (Zhao and McCulloch 
et al

(Zhao and McCulloch 1993a).

UNNAMED ULTRAMAFIC INTRUSIONS

et al

regional-scale aeromagnetic images. These are interpreted 

ALICE SPRINGS OROGENY (450–300 Ma)

compressional event that affected large regions of central 
Australia from 450 to 300 Ma (Shaw et al 1992, Dunlap 

et al 2001). Low-grade north-

crosscut and dissect the Warumpi Province, and interleave 

offset of the Moho (Korsch et al 1998; Figure 13.20). Most 
Warumpi 

stretching lineations that plunge towards 010–040°. Structural 
interleaving of Amadeus Basin units with Warumpi Province 

occurs within the Bitter Springs Formation with thin-

deformation and apparent degree of shortening decreases 
to the west.

Geology and mineral resources of the Northern Territory 
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Scrimgeour et al

 to the north, with a north to 
north-northeast (010–030 ) plunging muscovite lineation. 

 70–80 ) to the north. 
The Amunurunga Thrust Complex comprises a series of 

The Amunurunga Thrust Complex is interpreted to have 
formed during progressive south-directed deformation, 

(Scrimgeour et al 2005a). The metamorphic grade of the 

Range is middle to lower greenschist facies with localised 

et al 1997). The metamorphic 
40 39Ar data 

et al 2009). 
Constraints on the timing of deformation in the 

40 39 et al (2009). Two 

40 39

gas age of 403 ± 2 Ma (McLaren et al 2009). There is no 

in parts of the Aileron Province. McLaren et al (2009) 

in the Devonian to a higher geothermal gradient event in 
a more restricted area of the Aileron Province during the 

et al 1999, Dunlap and 
et al

consistent with 40 39

et al 2003a), where 

MINERAL RESOURCES

gold (Close et al 2004). The eastern half of the Warumpi 

2001). Lead isotope studies have shown that the source 

et al 2003).
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 Warumpi Province

Base metals

prospects occur in the Warumpi Province. The Stokes 
Yard 

et al

60 x 10 m (Figure 13.21

rhodonite are common gangue minerals, occurring in 

Frater (in prep) suggests that the immediate mineralisation 

The Ulpuruta 
Scrimgeour et al

(-muscovite) schist. Besides shallow auger drilling, there 

(Figure 13.22

The Mount Larrie copper prospect occurs in metapelitic 

et al 2005a). The 
mineralisation is restricted to malachite-stained, garnet-

selvages (Figure 13.23). It comprises numerous small 

Figure 13.21
Figure 13.22

7405643mN).
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 Warumpi Province

Copper-gold

Haasts Bluff 
Scrimgeour et al 2005a). In 1956, BMR reported 
malachite and cuprite associated with Fe-oxides and 

(Barraclough 1975). Large representative samples from 

mineralised outcrop was uneconomic to mine. At the 

mineralisation is associated with magnetite (+ haematite), 

 et al
and are considered to have moderate potential for Ni-Cu-Co 

et al

Uranium and rare earth elements

3 8, 
3 8 from 186 

3 8 (Crossland 

is also postulated as the source for rare earth elements 

on alluvial and eluvial plains to the north (Charley Creek 
prospect; see Cenozoic geology and regolith).
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