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Figure 1. Rare Earths occurrences and REE-bearing minerals in South Australia. (205777-
019 PDF 4.7 MB) 
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Rare Earth Elements 
Diana Zivak, Peter Keller, Mitchell Bockmann, Alicia Caruso, 
Carmen Krapf, Adrian Fabris and Alexander Corrick 
 
The Rare Earth Elements (REE) are a group of 16 naturally occurring elements — the 15 
lanthanides in addition to yttrium, which tends to also occur in the same ore deposits and exhibits 
similar chemical properties (Balaram 2019). Although scandium is commonly included in this list, 
its behaviour during physicochemical processes that lead to REE enrichment is somewhat different 
owing to its smaller ionic radius compared to the lanthanides and yttrium, therefore it is not 
included in this report. 
 
REE do not occur naturally as metals, rather they are found in a wide range of mineral compounds 
including halides, carbonates, oxides, phosphates and silicates (Walters and Lusty 2011). The 
term ‘rare earth’ is misleading as it implies scarce crustal abundance, and yet in fact, REE are 
relatively plentiful in the Earth’s crust having an overall upper crustal abundance of 117.14 ppm 
(Rudnick and Gao 2004). The crustal abundance of individual REE varies widely, from cerium at 
43 ppm to 0.28 ppm for thulium (Taylor and McLennan 1995). Rare earths are often categorised by 
their atomic weight into two groups (Table 1). Lanthanum to europium represent the light rare earth 
elements (LREE) while gadolinium to lutetium represent the heavy rare earth elements (HREE). 
When companies report REE assays, they may use the term ‘REO’ which refers to the rare earth 
oxide content, or ‘TREO’ which refers to total rare earth oxide content in a given sample.  
 
The global production of REE in 2023 was 350,000 t REO. Of this, China produced 240,000 t REO 
giving it a dominant share of the market. The United States of America (43,000 t), Burma 
(38,000 t), Australia (18,000 t) and Thailand (7,300 t) were the other significant producers. World 
mine reserves are estimated to be around 110 Mt of REO (United States Geological Survey 2023). 
Production from Australia was primarily from Mt Weld in Western Australia. Concentrates from Mt 
Weld are processed at a processing facility in Malaysia to produce REO products (Geoscience 
Australia 2023). 
 

USES 
Rare earth elements are used for and in a wide variety of materials and applications that have 
become essential in modern society. A summary of common uses for the 16 rare earth elements 
are summarised in Table 1. The use of neodymium-iron-boron magnets for electric vehicles and 
wind turbines has increased substantially in recent years and will continue as global 
decarbonisation takes place (Arafura Rare Earths Ltd). These new uses for magnet metals are 
driving increased exploration for REE. Emerging technologies will most likely find new uses for 
REE which will only add to the demand for these resources. 
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Table 1.  Summary of common uses for different rare earth elements after Weng et al. (2015). 
Element Symbol Heavy/light REE Uses 
Lanthanum La Light Optics, batteries, catalysis, hydrogen storage 
Cerium Ce Light Chemical applications, colouring, polishing glass, catalysis, 

hybrid vehicles 
Praseodymium Pr Light Magnets, lighting, optics 

Neodymium Nd Light Magnets, lighting, lasers, optics, hybrid vehicle batteries 

Promethium Pm Light Limited uses due to radioactivity, used in luminous paint and 
atomic batteries; very rare in nature due to its short half-life 

Samarium Sm Light Magnets (SmCo), lasers, masers, lightweight magnets 

Europium Eu Light Lasers, lighting, medical applications 

Gadolinium Gd Heavy Magnets, glassware, lasers, X-ray contrast agent, computer 
applications, medical applications 

Terbium Tb Heavy Lasers, lighting, lightweight magnets 

Dysprosium Dy Heavy Magnets, lasers, hybrid vehicle batteries 

Holmium Ho Heavy Lasers 

Erbium Er Heavy Lasers, medical applications, neutron-absorbing control rods in 
nuclear industry 

Thulium Tm Heavy X-ray generation 

Ytterbium Yb Heavy Lasers, chemical industry applications 

Lutetium Lu Heavy Medical applications, chemical industry applications 

Yttrium Y Heavy Lasers, superconductors, microwave filters, lighting, ceramic 
 

ECONOMIC DEPOSIT TYPES 
Around 200 minerals are known to contain REE, but almost all REE production has come from less 
than 10 of these (Castor and Hendrick 2006). Important minerals associated with REE 
mineralisation are listed in Table 2. Three of these minerals, bastnäsite, monazite and xenotime, 
have traditionally been the major source of REE (Walters and Lusty 2011). Bastnäsite and 
monazite are the primary source of the LREE, mainly cerium, lanthanum, and neodymium. 
Monazite has a different balance as it contains less lanthanum and more neodymium and HREE. 
It is also worth noting that monazite contains the radioactive element thorium, which can present 
problems during processing and post mining. Xenotime is dominated by the heavier REE including 
yttrium, dysprosium, erbium and holmium. As many of the rare earth elements have a close 
chemical similarity, they often substitute for each other in a mineral’s crystal lattice, which can lead 
to many varietal forms. It can also complicate the metallurgical refinement to metal process 
(Walters and Lusty 2011).  
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Table 2. REE-bearing minerals which commonly host the REE mineralisation. Modified after Dostal 
(2017). 

Mineral Formula1 Estimated TREO2 

(wt %) 
REE associations 

Eudialyte Na4(Ca,REE)2(Fe2+,Mn2+,Y)ZrSi8O22(OH,Cl)2 9  
Allanite (REE,Ca,Y)2(Al,Fe3+)3(SiO4)3(OH) 37.5 Light REE > Heavy REE 
Stillwellite (REE,Ca)BSiO5 27 Light REE > Heavy REE 
Loparite (REE,Na,Ca)(Ti,Nb)O3 30  
Fergusonite YNbO4 46  
Monazite (REE,Th)PO4 65 Light REE > Heavy REE 
Bastnäsite (REE,Y)(CO3)F 75 Light REE > Heavy REE 
Florencite LREEAl3(PO4)2(OH)6 32 Light REE > Heavy REE 
Parisite Ca(REE)2(CO3)3F2 61  
Synchysite Ca(REE)(CO3)2F 51  
Xenotime YPO4 61 Heavy REE + Y > Light REE 
Apatite Ca5(PO4)3(OH,F,Cl) <1 Light REE > Heavy REE 
Carbonate 
fluorapatite 

(Ca, Na, Sr, Mg, REE)10(PO4, CO3, SO4)6F2 0.5-1 Light REE > Heavy REE 

1 REE – Rare Earth Elements (lanthanide group). 
2 TREO – Total rare earth oxides, the sum of the oxides of lanthanides and yttrium (Y). Estimates of TREO content based on average 
mineral composition. 
 
Global REE deposits and occurrences (not currently mined) can be subdivided based on their 
mineral systems into the following five categories: 
 
• Magmatic-related REE deposits 

○ Carbonatites (e.g., Mt Weld, WA; Bayan Obo, China) 
○ Peralkaline/alkaline igneous rocks (e.g., Toongi volcanics, NSW) 
○ Pegmatites (Strange Lake, Canada) 
 

• Hydrothermal REE deposits (with or without magmatic-hydrothermal input) 
○ Unconformity-related REE deposits (e.g., Browns Range, NT) 
○ Vein, skarn and breccia hosted REE deposits (e.g., Nolans Bore, NT; Olympic Dam, SA) 
 

• Placer deposits 
○ Heavy mineral sand deposits (e.g., Jacinth-Ambrosia, SA) 
○ Channel and alluvial placer deposits  
 

• Sedimentary deposits (currently not produced) 
○ REE-rich phosphorites (e.g., Georgina Basin phosphorite, QLD) 
○ Coal and coal ash REE deposits  
 

• Surficial (including deep weathering) deposits 
○ In-Situ clay-hosted REE deposits (e.g., ionic-clays in China) 
○ Residual deposits (laterite, e.g., Mt Weld, WA) 
○ Transported clay-hosted REE deposits (e.g., Koppamurra, SA) 
 

Deposits may also be considered in terms of whether they contain predominantly heavy or light 
rare earth elements. The majority of LREE are currently produced from carbonatites, while HREE 
are largely produced from ion-adsorption clay deposits in south China (Verplanck et al. 2014; 
Dostal 2017). 
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Historically, REE (particularly LREE) were produced from monazite and xenotime concentrates 
from heavy mineral sand deposits. Australia was one of the largest producers of REE from heavy 
mineral sands until the process became uneconomic in the mid-1990s, associated with the 
increased production of rare earth oxides (REO) from China (Mudd and Jowitt 2016). In 2023, 
Australia was ranked sixth in the world for REE resources with estimated economically 
demonstrated resources of REO + Y2O3 of 5.70 Mt, constituting approximately 4% of known global 
REE resources (Hughes et al. 2023). Australia also ranked third in the world for REE production in 
2023, with 16 kt of REO + Y2O3, which constituted approximately 5% of global production (Hughes 
et al. 2023). Currently, the majority of REE in Australia is mined and processed in Western 
Australia. The Mt Weld carbonatite deposit is expected to deliver 12,000 t Nd/Pr products in 2024. 
The Eneabba Rare Earth’s refinery is forecasting production of up to 23 kt of REO concentrate per 
annum with first production scheduled for 2025 (Australian Trade and Investment Commission 
2022). 
 

MAGMATIC-RELATED REE DEPOSITS 
This class of REE deposits are typically associated (and hosted in) magmatic rocks, with or without 
large hydrothermal inputs. Often, carbonatites, alkaline igneous rocks and pegmatites are 
temporally and spatially related and occur in similar tectonic settings associated with large crustal-
scale structures and peripheral to orogenic belts, associated with links to orogenic events and 
rifting events (Jones et al. 2013; Chandler and González-Álvarez 2022). In Australia, a majority of 
the magmatic-related REE deposits occur in intraplate tectonic settings associated with crustal-
scale structures (Spandler et al. 2020). Though spatially, and sometimes temporally related, 
carbonatites, alkaline igneous rocks and pegmatites are each geochemically and mineralogically 
distinct and are here considered separately. A majority of the global REE supply comes from these 
types of deposits. 
 
Many of the magmatic-related REE deposits are also associated with significant resources of high 
field strength elements (HFSE) (Nb, Zr, Hf and Ta) as well as Fe in some carbonatite complexes 
such as the Bayan Obo Nb-Fe-REE deposit (Huleatt 2019; Hou et al. 2020). Minor amounts of 
REE are also sourced from the recycling of permanent magnets (Jowitt et al. 2018). 
 
Carbonatites 
Carbonatites are mantle-derived igneous rocks with >50 wt% carbonate content and <20 wt% SiO2 
(Wang et al. 2020). They can be further subdivided into calciocarbonatite, magnesiocarbonatite, 
ferrocarbonatite, natrocarbonatite and silicocarbonatite based on the relative proportions of CaO, 
MgO, FeOT, Na2O (including K and Ca) and SiO2 respectively (Wang et al. 2020; Chandler and 
González-Álvarez 2022). Most carbonatites are plutonic to subvolcanic in nature and occur largely 
at cratonic margins and in association with crustal-scale lithospheric faults (Wang et al. 2020; 
Chandler and González-Álvarez 2022). 
 
Key REE-bearing minerals in carbonatites include monazite, xenotime, apatite and REE-
carbonates (bastnäsite, synchysite and parasite; Table 2). Except for xenotime, these minerals are 
generally more enriched in LREE compared to HREE. Carbonatite-hosted REE deposits provide 
the majority of the world’s LREE (Verplanck 2017). A majority of economical carbonatite REE 
deposits occur in China, Brazil, Australia, United States, Russia, India, South Africa, Vietnam, 
Burundi and Malawi (Wang et al. 2020). The Bayan Obo REE carbonatite complex in China is 
currently one of the largest global suppliers of REE (Wang et al. 2020). Economic viability of many 
carbonatite deposits is typically achieved through secondary hydrothermal and supergene 
processes that remobilise and concentrate REE as secondary mineral phases such as monazite, 
rhabdophane or gorceixite (Verplanck 2017; Wang et al. 2020; Slezak et al. 2021). 
 
Ore grades in carbonatites are typically highest of all global REE deposits (Jaireth et al. 2014; 
Spandler et al. 2020), with grades of up to 20% TREO (REE2O3) reported in calcic carbonatite 
dykes associated with the Bayan Obo carbonatite complex in China (Wang et al. 2020). The Mt 
Weld deposit in Western Australia’s Yilgarn Craton contains over 54.3 Mt @ 5.2% TREO (Lynas 
Rare Earths Ltd 2023), while the Gifford Creek Carbonatite Complex in Western Australia’s 
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Gascoyne Province is also emerging as a prominent REE district, with 29.93 Mt @ 0.93% TREO 
contained in the Yangibana Project (Hastings Technology Metals Ltd 2023) and a further 20.06 Mt 
@ 1.03% TREO currently defined in the Mangaroon Project (Dreadnought Resources Ltd 2023). 
 
Peralkaline/alkaline igneous rocks 
Peralkaline/alkaline igneous rocks typically form by low-degree partial melting of enriched mantle 
sources in rift-related settings, with REE and HFSE endowment reached by extensive fractionation 
of primary magmas to largely felsic endmembers, for both intrusive (alkaline/peralkaline granites 
and syenites) and extrusive (trachytes and rhyolites) rocks (Spandler et al. 2020). However, many 
REE-bearing alkaline igneous rocks also form in syn- to- post-collisional tectonic settings, akin to 
those of the Miannin-Dechang Belt in China (Goodenough et al. 2021). Hydrothermal alteration in 
these types of rocks is typically minor and redistributes REE at a local scale (Spandler et al. 2020). 
The typical REE grades in these types of deposits in Australia are typically much less than that of 
carbonatites (<1 wt%), with the economic viability of these deposits substantially improved by the 
occurrence of significant HFSE (Nb, Zr, Ta and Hf) mineralisation in addition to REE. 
 
The main REE-bearing phases in these types of deposits are bastnäsite, eudialyte, loparite, 
xenotime, monazite, and fergusonite (Dostal 2017). In Australia, the most prospective rocks for this 
type of deposit are the Toongi Volcanics near Dubbo (NSW) and Paleoproterozoic volcanic rocks 
in the Halls Creek Orogen (e.g., Brockman deposit, WA). The Toongi deposit (also known as the 
Dubbo Zirconia Project) has a total Mineral Resource of 75.18 Mt @ 0.88 % TREO (including 
Y2O3), with significant grades also noted for ZrO2 (1.89 %), and Nb2O5 (0.44 %) (Australian 
Strategic Materials Ltd 2023). The Brockman deposit in Western Australia is hosted by alkaline 
volcanics (known as Niobium Tuff) that erupted into a rift-related shallow marine environment 
(Spandler et al. 2020). The deposit contains an Inferred Mineral Resource of 41.6 Mt @ 0.20% 
TREO (0.17% HREO), along with 0.86% ZrO2 and 0.35% Nb2O5 (Hastings Technology Metals Ltd 
2023). Although a number of alkaline rock-hosted REE deposits are in advanced stages of 
exploration, the only REE deposits that are actively mined at present are those on the Kola 
Peninsula in Russia (Dostal 2017). 
 
Pegmatites 
Pegmatites with potentially economic concentrations of REE are typically grouped based on their 
chemical associations into two categories: 
 
• Lithium-Caesium-Tantalum (LCT) granitic pegmatites, typically enriched in Li, Cs, Ta, Be, B, F, 

P, Mn, Ga, Rb, Nb, Sn and Hf 
• Niobium-Yttrium-Fluorine (NYF) pegmatites, typically enriched in Be, Sn, B, Nb, Ta, Ti, Y, 

REE, Zr, Th, U, Sc and F, but depleted in Li, Cs and Rb 
 
LCT pegmatites typically do not yield high concentrations of REE metals and are considered 
uneconomic for REE production. However, the NYF class of pegmatites are typically associated 
with REE mineralisation and are spatially and temporally related to their A-type metaluminous- to- 
alkaline (locally peralkaline) parental melts and granitic bodies from which they evolve by extensive 
fractionation (Goodenough et al. 2019). Most of the worldwide NYF occurrences are in Mongolia 
(Khan Bogd), Canada (Strange Lake) and Namibia (Amis Complex) showing close spatial 
associations between them and large granitic intrusions (Goodenough et al. 2019). Many of the 
pegmatites are found within the roof zones of the large granitic bodies (Goodenough et al. 2019; 
Duuring 2020). Structures, fabrics and bedding in surrounding country rocks typically control their 
emplacement (Duuring 2020). 
 
Most REE-bearing NYF pegmatites are uneconomic due to their relatively small size, highly 
variable grades, spatially disseminated nature and complex mineralogy that is not amenable to 
easy extraction and processing. Most of the production of REE from pegmatites took place in the 
first half of the 1900s, but these operations were small and short lived (Chakhmouradian and 
Zaitsev 2012). There are currently no operating REE pegmatite mines. 
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HYDROTHERMAL REE DEPOSITS (MAGMATIC-RELATED AND 
UNRELATED) 
This class of REE deposits typically forms due to significant hydrothermal activity that is commonly 
associated with magmatic activity, though in many cases evidence for magmatic precursors is 
lacking or highly debated, e.g., Nolans Bore, NT (Huston et al. 2016; Anenburg et al. 2020). 
Diversity in the styles of mineralisation that fall under this category impedes simplistic mineral 
systems model or separation into their respective categories, therefore, an attempt is made here to 
categorise these deposits based on their relationship with magmatic activity including no magmatic 
hydrothermal input (unconformity-related deposits) and magmatic-hydrothermal vein, skarn and 
breccia-hosted deposits. 
 
Unconformity-related REE deposits 
Unconformity-related REE deposits are a relatively newly recognised class of deposit with two 
main REE occurrences of economic interest that includes significant mineralisation: Browns Range 
Dome in the Tanami Region of northern Australia (Nazari-Dehkordi et al. 2020) and the Maw Zone 
in the Athabasca Basin in Canada (Rabiei et al. 2017). The principal REE bearing mineral in these 
deposits is xenotime, with minor florencite (Table 1). The xenotime is highly attractive due to its 
higher HREE concentrations, compared to higher LREE concentrations in florencite (Walsh and 
Spandler 2023). 
 
Total REE grades between the seven deposits along the Browns Range Dome vary between 0.21–
2.33% TREO, with a total Mineral Resource of 10.81 Mt @ 0.76% TREO. Wolverine, the largest 
deposit has a resource of 6.44 Mt @ 0.9% TREO (Northern Minerals Ltd 2023). Economic viability 
of this type of mineralisation is high due to the shallow depth of the mineralisation and simplistic 
REE mineralogy that allows for easy processing of the ore. 
 
Vein-, skarn- and breccia-hosted REE deposits  
Vein- and breccia-hosted REE deposits are commonly associated with magmatic-hydrothermal 
intrusions, with both direct (observed magmatic intrusions) and indirect (magmatic intrusions at 
depth) evidence for involvement of fertile magmas. These types of deposits typically develop due 
to melting of metasomatised, enriched mantle, with crustal-scale structures providing conduits for 
melt and fluid migration (Groves et al. 2010; Skirrow et al. 2018). In some instances, the presence 
of magmatic activity is inferred based on chemistry and alteration associated with this style of 
mineralisation, with direct evidence of magmatic intrusion often lacking (e.g., carbonatitic magmatic 
affinity for REE mineralisation at Nolans Bore, NT (Anenburg et al. 2020). Other examples of vein-
hosted REE mineralisation suggest mixing of basinal brines and magmatic fluids that concentrate 
along structural corridors, e.g., Lemhi Pass and Diamond Creek REE-Th district, USA. 
 
Due to the diversity in mineralisation styles that are encompassed by this classification, the deposit 
types can be further subdivided into: 
 
• Iron oxide – phosphate (e.g., apatite, monazite) ± REE vein-hosted deposits 
• Iron oxide-copper-gold (IOCG) ± U-REE deposits 
• Iron oxide-apatite deposits (IOA) 
• Skarn REE deposits 
 
Reflective of the diversity of these deposits is the variation in REE grades, thus some magmatic-
hydrothermal deposits are more prospective than others. For example, iron oxide-apatite deposits 
are generally more prospective for REE mineralisation due to potentially higher grades and simpler 
REE mineralogy (Kumar et al. 2022; Slack et al. 2016), whereas the world’s largest IOCG deposit, 
Olympic Dam, contains an estimated Mineral Resource (not an official Mineral Resource according 
to JORC code 2012) of 10,400 Mt @ 0.37% TREO (Cook et al. 2023). 
 
At present, beneficiation and extraction of this vast resource of REE as a by-product of Cu and Au 
extraction is challenging due to the fine particle size and variety of the REE minerals (bastnäsite, 
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florencite, synchysite, monazite, plumbogummite-group minerals, fluorapatite and xenotime). The 
Nolans Bore deposit contains a total Mineral Resource of 56 Mt @ 2.6% TREO (Arafura Rare 
Earths Ltd 2023) and has a relatively simple mineralogy in fluorapatite, allowing for a more 
streamlined metallurgical approach. Iron oxide-apatite deposits such as those found in the 
Mineville district and Pea Ridge in the USA, have mine tailings that contain Mineral Resources of 
15.7 Mt @ 1.04% TREO and 0.6 Mt @ 12% TREO respectively (Orris and Grauch 2002). The 
majority of the REE here is contained within apatite. Skarn REE deposits, such as Mary Kathleen 
in Queensland, are formed by metasomatism of calc-silicate host rocks, which can reach grades of 
up to 4% total REE, with allanite and stillwellite as the primary REE bearing minerals. 
 
In many of these systems, uranium is often transported in REE bearing fluids responsible for 
mineralisation, which presents environmental and metallurgical challenges for REE extraction 
(Parker 2022). Currently, there are no operating mines that produce REE from these types of 
deposits. 
 

PLACER DEPOSITS 
Heavy mineral sand (HMS) deposits – coastal 
Historically, heavy mineral sand (HMS) deposits have been one of the most significant sources of 
REE, with a great proportion of global REE supplied from HMS deposits in Australia in the early 
1900s. These deposits form by weathering and erosion of igneous and metamorphic terranes and 
subsequent accumulation of eroded materials in coastal areas where they are mechanically 
concentrated and sorted by their density by a combination of processes such as tidal action, 
longshore currents, waves, wind, and natural traps (Jackson and Christiansen 1993). The main 
REE-bearing minerals in HMS deposits are monazite, xenotime and, to a lesser extent, bastnäsite. 
They are typically found along paleo-beaches (and to a lesser extent near modern beaches) and/or 
shorelines, forming strandlines that are easily mined by dry and wet (dredging below water table) 
mining methods (Iluka Resources Ltd 2009). 
 
The principal commodities targeted are zirconium and titanium (ilmenite, rutile, leucoxene), with 
REE-bearing minerals, monazite and xenotime, typically treated as a by-product of zircon and 
titanium production. Typical grades are reported as a percentage of total heavy mineral component 
in the sand, with individual minerals reported in percentages of the total HMS assemblage. For 
example, Iluka Resources reported a total resource of 325 Mt, including measured, indicated and 
inferred resources, grading at 4.9% HM from the Eucla Basin in South Australia. Of that, REE 
minerals (monazite and xenotime) make up a total of 0.3% of the Mineral Resource, equivalent to 
975,000 t of REE mineral concentrate (Iluka Resources Reserve Inventory 2022). Production of 
REE concentrate from HMS is currently lacking, however, the first REE refinery at Eneabba is 
being established in Western Australia that will be fed by REE mineral concentrate from HMS. The 
first production is expected to commence in late 2025, producing up to 23,000 t per annum of REO 
concentrate (Australian Trade and Investment Commission 2024). 
 
Production of REE from HMS deposits poses some transportation and environmental challenges 
due to high concentrations of uranium and thorium in monazite. Some mitigation strategies include 
blending monazite with silt and waste sands, and/or ilmenite ore to allow for easier transportation, 
while some countries such as India, China, France, Norway and Brazil support storage and 
extraction of thorium for potential use in nuclear reactors (McNulty et al. 2022). 
 
Channel and alluvial placer deposits 
Channel and alluvial placer deposits are represented by thin to thick (metre to tens of metres) 
accumulations of heavy minerals (rutile, ilmenite, zircon, monazite, xenotime etc.) in alluvial fans 
and fluvial channels. Monazite and xenotime are the main host minerals for REE mineralisation. 
These types of deposits often face similar handling and environmental issues as heavy mineral 
sands when dealing with the uranium and thorium content in monazite. 
 



 

Department for Energy and Mining 9 Report Book 2024/00028 

Fluvial channel HMS deposits are typically smaller than the coastal HMS accumulations but can 
also contain significant resources of monazite. The Calypso deposit in Western Australia is a fluvial 
channel placer deposit thought to have formed as part of a braided fluvial system that was active 
during the Mesozoic (Jaireth et al. 2014). It contains a resource of 51.5 Mt @ 1.7% heavy 
minerals, with close to 16,000 t of monazite with inferred average REE content of 45–60% (Jaireth 
et al. 2014). In Central Australia, alluvial outwash fans, which formed from the weathering, erosion 
and subsequent deposition of older Proterozoic metasedimentary and igneous rocks, can also host 
significant concentrations of REE-bearing HMS, such as the Charley Creek deposit in the Northern 
Territory. The REE grades at Charley Creek are typically low, with an Indicated Mineral Resource 
of 387 Mt @ 295 ppm total REE (Enova Mining Ltd 2022). However, the lower costs involved with 
mining these deposits can make them economically viable. 
 

SEDIMENTARY DEPOSITS 
REE-rich phosphorites 
Phosphorites are phosphate-rich sedimentary rocks, with greater than 18–20 wt.% P2O5 and mined 
as a phosphate fertiliser. The primary mineral (and host to the REE mineralisation) is carbonate 
fluorapatite (Table 1), hosting up to 0.5–1 wt% REE (Valetich et al. 2022). Phosphorites are 
typically deposited in shallow marine basins and are primarily younger than the Neoproterozoic, 
with only a handful of Paleoproterozoic occurrences known worldwide (Dar et al. 2015; Hiatt et al. 
2015). Post-depositional modification due to weathering can significantly enhance the 
concentration of REE in phosphorites, through formation of plumbogummite-group minerals in 
areas where phosphorite is interbedded or overlain by aluminium-rich sedimentary rocks, such as 
clays and shales, for example, the Korella and Ardmore deposits in Queensland (Jaireth et al. 
2014). 
 
Worldwide, large phosphorite deposits occur along the margins of northern Africa, Europe, Russia, 
China, Brazil, USA and Australia (Emsbo et al. 2015). In Australia, the greatest accumulations of 
REE-rich phosphorites can be found along the SE margin of the Georgina Basin in Queensland. 
(Valetich et al. 2022). In particular, the Ardmore deposit contains Total Ore Reserves of 10.1 Mt @ 
30.2 wt.% P2O5 with an average grade of 0.16 % TREO (Centrex Metals Ltd 2021; Valetich et al. 
2022) and the Phosphate Hill mine contains an unofficial estimated Mineral Resource (not 
according to JORC code 2012) calculated from the average REE concentrations in the 
phosphorites at the Phosphate Hill mine by Valetich et al (2023) of 127.6 Mt @ 0.06% TREO. 
Though total REO grades in phosphorites are typically <1%, these deposits are often associated 
with large tonnages (>100 Mt), simple mineralogy, and rocks of a shallow and friable nature that 
allow for the cheap extraction of REE as a by-product of fertiliser production. These deposits are 
therefore desirable exploration targets. Assessment on the extraction of REE as a by-product of 
phosphate fertiliser production is currently being carried out by many companies exploring and 
mining phosphate in the Georgina Basin and globally (Emsbo et al. 2016). 
 
Coal and coal ash REE deposits 
Many authors and mining companies have recognised that coal deposits contain considerable 
concentrations of REE (>0.1%), with some considering extraction of REE from coal ash 
combustion products (Seredin and Dai 2012). The mechanisms of REE enrichment in coals are 
highly debated and varied, with Seredin and Dai (2012) subdividing them into four genetic types: 
 
• Terrigeneous – REE input by surface waters 
• Tuffaceous – REE enrichment due to falling and leaching of acid and alkaline volcanic ash 
• Infiltrational – REE enrichment driven by meteoric water and deep fluids 
• Hydrothermal – REE enrichment due to ascending hydrothermal and deep fluids 
 
In most instances, REE are hosted in fine-grained authigenic phosphates, aluminophates, 
carbonates and sulphates as well as organic compounds (Seredin and Dei 2012). Many studies 
have also demonstrated the potential for extraction of REE as by-products of coal mining and 
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combustion, with REE grades in coal ash for many deposits worldwide as high as 1% REO 
(Seredin et al. 2013). There are currently no REE produced from these types of deposits. 
 

SURFICIAL (DEEP WEATHERING) DEPOSITS 
Clay-hosted REE deposits 
Much of the global REE supply is produced from ion-adsorption clay deposits (Rezaei et al. 2022) 
in southern China (Yin and Song 2022) with new discoveries also recently reported from 
Madagascar (Borst et al. 2020). Ionic clay-hosted REE deposits form through intense weathering, 
typically of igneous rocks such as granites. Grades in these deposits are typically low (>100 ppm), 
however, they are often enriched in HREE relative to LREE. The ease of extraction of REE from 
these types of deposits through heap leach processes or in-situ leaching using ammonium 
sulphate makes them an attractive exploration target (Borst et al. 2020). 
 
There have been several recent discoveries of REE-rich clays along the southern margin of 
Australia, extending from near Esperance on the south coast of Western Australia to the Gawler 
Craton, Flinders Ranges and southeast of South Australia. However, many companies have 
reported poor recoveries of REE from these clays, suggesting that REE are likely to be hosted in 
secondary minerals such as rhabdophane, cerite or bastnäsite. For this reason, they are referred 
to as ‘clay-hosted’ rather than ‘ionic adsorption’ (Rezaei et al. 2022) clay deposits that typify the 
deposits exploited in China. Recent industry evaluation of recovery rates from clay-hosted REE 
deposits in South Australia are relatively low, with some recoveries as low as 28–65% for 
neodymium, praseodymium, dysprosium and terbium (iTech Minerals 2022a). Others are slightly 
better at 63–82% for the same elements, albeit at highly acidic conditions using an aqua regia 
mixed acid digest (Taruga Minerals Ltd 2022). 
 
The recovery rates of REE from clay-hosted deposits are significantly lower than the ~80–90% 
recoveries obtained from ionic adsorption clays in China (Moldoveanu and Papangelakis 2013). 
Extensive work is currently underway to understand the mineralogical composition of these types 
of deposits to development of metallurgical flowsheets to liberate REE from secondary minerals in 
the clays. Recently, Australian Rare Earths produced REE carbonate from their Koppamurra 
prospect in South Australia and are on track to establish the first metallurgical flowsheet for 
extraction of REE from clay-hosted REE deposits (Australian Rare Earths Ltd 2023). 
 
Residual (laterite) deposits 
Residual laterite REE deposits typically develop due to extensive weathering of primary igneous 
rocks enriched in REE, e.g., alkaline rocks and carbonatites (Cocker 2012). Remobilisation and 
subsequent re-precipitation of REE as secondary minerals along with the removal of primary 
igneous minerals can result in REE enrichments between 3 to 10 times (even up to 100 times) 
higher compared to primary source rocks. Laterite deposits are considered separately here from 
clay-hosted REE deposits as clay minerals can be both present or absent in laterite deposits, with 
the mineralisation hosted solely in secondary REE-bearing minerals such as monazite, 
rhabdophane, apatite, xenotime, plumbogummite-group minerals, carianite and chruchite. 
 
The Mt Weld deposit in WA, though described as a carbonatite, is actually an example of a laterite 
deposit where a thick lateritic profile developed in the upper part of the carbonatite rock due to 
deep and intense weathering. Grades in these types of rocks can be quite high, for example, <45% 
TREO at Mt Weld (Weng et al. 2015). Other examples of upgrading REE enrichment through 
extensive weathering and laterite development include deposits such as Bear Lodge in the USA, 
Araxa in Brazil (5% TREO), Chuktukon in Russia (6% TREO), and Yangibana in Western Australia 
(~1% TREO), the latter hosted within phosphatic ironstones from the weathering of primary ferro-
carbonatite (Spandler et al. 2020; Zhukova et al. 2021). Operating mines include the Mt Weld mine 
in Western Australia and the Ngualla mine in Tanzania, currently on track to become the next 
largest laterite REE deposit outside of Australia and China, with production expected to reach 
37.2 kt per annum of 45% TREO concentrate (Peak Rare Earths Ltd 2022). 
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MINE WASTE 
Although not a mineralisation style, it is important to recognise the potential to produce REE and 
other critical minerals as by-products from mine waste of previous operations of the deposit types 
listed above. Waste materials from the processing of mine ores includes waste rock, tailings and 
pyrometallurgical waste (slag). It is estimated that approximately 4 Bt of coarse waste rock and fine 
tailings are produced globally per annum (Lèbre et al. 2017). Increasing interest in the potential 
economic benefits of deriving critical metals from mine waste is forcing governments and the 
private sector to re-evaluate many abandoned mine sites and processing facilities, as well as 
current operations where critical metal concentrations had not been investigated. This comes at a 
time when the demand for critical metals is rapidly growing to satisfy clean energy technologies. 
Many agencies are now examining ways to create a green/circular economy for efficient use, 
conservation and recovery of scarce resources (Jackson et al. 2023). Historic mine tailings and 
smelter slags are now being reprocessed to recover minerals that were previously uneconomic or 
unattainable due to technological constraints at the time. For example, since 2002, copper and 
cobalt has been recovered from mining centres in the Republic of Congo, helping to improve both 
environment and productivity (Lutandula and Maloba 2013). 
 

OCCURRENCES IN SOUTH AUSTRALIA 
In South Australia, REE mineralisation has traditionally been associated with vein-, skarn- and 
breccia-hosted deposits where REE are listed as a secondary commodity after copper, gold or iron 
ore. Olympic Dam contains one of the largest resources of REE globally, with an unofficial Mineral 
Resource estimate of 10,400 Mt grading at 0.37% TREO (Cook et al. 2023). Overall, the vein and 
breccia hosted REE deposits make up 56% of the total occurrences in South Australia (Fig. 2a). 
This is in stark contrast to other global occurrences, which are often restricted to carbonatites, 
alkaline igneous and heavy mineral sands (Fig. 2b). Heavy mineral sand operations in South 
Australia have been focused on the production of zirconium and titanium, with REE minerals from 
HMS operations in the Eucla Basin, such as Jacinth-Ambrosia, currently stockpiled at Eneabba in 
Western Australia. Deep weathering processes associated with development of lateritic profiles 
and clay-hosted REE deposits are the second leading contributor to overall REE occurrences in 
South Australia (Fig. 2a). 
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Figure 2. Relative proportions of different rare earth element (REE) occurrences by 

deposit type in (a) South Australia (SA Geodata MINDEP Database, Department 
for Energy and Mining, South Australia) and (b) globally (Weng et al. 2015). 

 

SURFICIAL (DEEP WEATHERING) DEPOSITS 
Over the past few years, there has been significant interest across South Australia for clay-hosted 
REE deposits. As previously mentioned, the mineralisation in majority of Australian clay REE 
deposits is hosted within secondary minerals, which presents challenges for REE extraction 
compared to ion-adsorption clay deposits. An exception to this is the Boland project which is an 
ionic clay-hosted REE prospect that occurs in paleochannel sediments on the Eyre Peninsula. 
There have been multiple intersections >1,000 ppm TREO, with the proportion of HREE 
representing up to 40% of TREO (Cobra Minerals PLC 2024a). The footprint of mineralisation is 
currently >33 km2 and remains open in multiple directions. Metallurgical test work results from a 
sample of 2,688 ppm TREO returned recoveries of 41% TREO, with a high proportion of MREO 
and HREO (532 ppm Nd2O3 + Pr6O11 and 83 ppm Dy2O3 + Tb2O3). Importantly, these results were 
achieved ambient temperature conditions and a pH of 3 (Cobra Minerals PLC 2024b). Work is 
continuing assessing the viability of REE extraction via in-situ leaching in the paleochannel, similar 
to methods used for uranium mining in other parts of South Australia. 
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There are other noteworthy clay-hosted occurrences across South Australia, these are spread 
across various geological provinces and basins. 
 
The Koppamurra deposit (MinDep no. 11871) contains a Total Mineral Resource of 186 Mt @ 
712 ppm TREO and has significant potential for growth with work underway on a pilot plant for 
REE carbonate processing (Australian Rare Earths Ltd 2023). 
 
In the Gawler Craton, recent assay results from drilling at Minos (MinDep no. 11182), returned best 
results of 4.67% TREO and 2.23% MREO from a 1 m interval (Indiana Resources Ltd 2023). 
Multiple near-surface intersections of >1000 ppm TREO over 4+ m have been reported at Target 
21, located east of Aurora Tank, in intensely weathered Mulgathing Complex (Marmota Ltd 2024). 
Slightly higher grades and thicknesses have been reported from the nearby Comet project, 
predominantly within intensely weathered mafic units (Petratherm 2024). 
 
On the Eyre Peninsula, Caralue Bluff (MinDep no. 9323), a prospect containing thick intervals of 
kaolin close to the surface with elevated REE mineralisation over an extended area of 10x9 km. 
This project has an exploration target of 110–220 Mt @ 635–832 ppm TREO and 19–22% Al2O3 
(iTech Minerals Ltd 2022b). Recent exploration activity targeting halloysite at Dickson Well 
(MinDep no. 11899) on the Eyre Peninsula, has identified some significant REE mineralisation, 
with multiple intersections averaging >0.5% TREO, including 1 m at 1.4% TREO in one drillhole 
(Power Minerals Ltd 2024). Exploration at the Franklyn prospect (MinDep no. 10098), 15 km east 
of Terowie in the mid-north of the state, has identified halloysite-kaolinite mineralisation with 
numerous assays reporting >1,000 ppm TREO over 3–4 m in kaolin-rich intervals over a large area 
(iTECH Minerals Ltd 2024; iTECH Minerals 2022a, b). 
 
At Morgan’s Creek (MinDep no. 11900) in the Adelaide Rift Complex, drilling has outlined a clay-
hosted REE occurrence formed above the Yednalue Quartzite where REE occurs from depths 
<20 m. The best intercept recorded was 1m @ 9,082 ppm TREO (Taruga Minerals Ltd 2022). 
Other significant anomalous intercepts of REE have also been found in the weathered sedimentary 
rocks of the Callanna Group in the Flinders Ranges that are largely spatially related to diapiric 
breccias that occur throughout the Adelaide Rift Complex. 
 
Cobra Resources Plc have also announced an Inferred Mineral Resource of 41.6 Mt @ 699 ppm 
TREO from the clay-hosted Wudinna REE project (Cobra Resources PLC 2023). 
 

MAGMATIC-RELATED REE DEPOSITS 
Carbonatites are globally the most significant sources of REE. At present, no carbonatite-related 
REE deposits have been discovered in South Australia due to the lack of carbonatite complexes 
identified in South Australia (Chandler and González-Álvarez 2022). However, there are multiple 
regions with carbonatite potential across the State. In the Adelaide Rift Complex, carbonatite-rich 
lamprophyric intrusions associated with Jurassic-aged kimberlites from the Walloway Diapir have 
enriched concentrations of lanthanum, cerium, niobium, barium and strontium that have been 
interpreted to be of carbonatitic origin (Tucker and Collerson 1972). The potential for associated 
economic REE and niobium mineralisation is currently undetermined as the scale of the 
carbonatite system in this region is poorly understood. Recent assay results of a kimberlite sample 
contained 1.02% TREO and 0.082% Nb, reaffirming exploration for carbonatite mineralisation in 
this area (Olympio Metals 2023). 
 
The Billeroo North Alkaline Magmatic Complex in the Curnamona Province is also prospective for 
carbonatites. Carbonatites are commonly associated with highly alkaline magmatic rocks, as both 
rock types form in highly fractionated magmatic systems that have undergone low-degree partial 
melting (Yaxley et al. 2022). Elevated concentrations of phosphorus (up to 1.24%) and europium 
(up to 0.14%) have been found in samples of lampophyre and ijolite rocks from the Billeroo 
carbonatite (MinDep no. 10599). A carbonate-rich breccia of possible carbonatitic origin has been 
mapped but requires more work to better understand the potential of this alkaline complex. The 
Oolgelima Intrusive Complex (OIC) in the northern Gawler Craton may also have potential to host 

https://minerals.sarig.sa.gov.au/MineralDepositDetails.aspx?DEPOSIT_NO=11871
https://minerals.sarig.sa.gov.au/MineralDepositDetails.aspx?DEPOSIT_NO=11182
https://minerals.sarig.sa.gov.au/MineralDepositDetails.aspx?DEPOSIT_NO=9323
https://minerals.sarig.sa.gov.au/MineralDepositDetails.aspx?DEPOSIT_NO=11899
https://minerals.sarig.sa.gov.au/MineralDepositDetails.aspx?DEPOSIT_NO=10098
https://minerals.sarig.sa.gov.au/MineralDepositDetails.aspx?DEPOSIT_NO=11900
https://minerals.sarig.sa.gov.au/MineralDepositDetails.aspx?DEPOSIT_NO=10599
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cabonatites, having a circular geometry in magnetic imagery reminiscent of the ring dykes and 
cone sheets that are often seen in carbonatite complexes (Simandl and Paradis 2018, Swain 
2022). In addition, a two-metre intersection of 2.55% La+Ce from a depth of 150 m, was found at 
Cadi (MinDep no. 8437), near the margin of the OIC. These enriched LREE values have enhanced 
speculation on the carbonatitic affinities of the OIC (Swain 2022). 
 
Pegmatite-hosted REE mineralisation are very limited and are largely restricted to the Musgrave 
Province and northern Gawler Craton (Fig. 1). 
 

HYDROTHERMAL REE DEPOSITS (WITH OR WITHOUT MAGMATIC-
HYDROTHERMAL INPUT) 
The largest, most significant deposit in this category is the Olympic Dam IOCG deposit in the 
Gawler Craton region of South Australia. Olympic Dam is world class deposit of copper and 
uranium with significant gold, silver, REE and other critical minerals. The Olympic Dam deposit has 
a Total Mineral Resource of 11.38 Gt (BHP 2023). REE-bearing minerals are also noted in South 
Australia’s other IOCG mines at Prominent Hill and Carrapateena (Sawyer et al. 2017; Porter 
2020), as well as occurrences in the Curnamona Province, which are largely restricted to the Olary, 
Mulyungarie and Moolawatana domains, including deposits such as Kalkaroo, Radium Hill, Mount 
Victoria and Gunsight. However, further work needs to be done to understand the viability of REE 
production as a by-product of current mining operations. 
 
Extraction of REE is not seen as economically recoverable through current flotation and 
smelter/refinery operations. The ore at Olympic Dam is a hematite-dominant breccia containing 
various REE minerals such as bastnäsite, synchysite, florencite, monazite and xenotime (Cook et 
al. 2021). These minerals end up in flotation tailings and wastes at the mine site.  
 

PLACER DEPOSITS 
The Jacinth-Ambrosia heavy minerals deposit (MinDep no. 8344) is the world’s largest producer of 
zircon, with rutile, ilmenite, monazite and xenotime also mined. A Total Mineral Resource for the 
Eucla Basin deposits stands at 322 Mt @ 4.9% HM (Iluka Resources Ltd 2023). Monazite and 
xenotime collectively constitute approximately 0.3% of the heavy mineral content in these deposits, 
however, they are not being processed for REE currently. Total production for 2023 from Jacinth-
Ambrosia was ~326 kt of heavy mineral concentrate, which is shipped to the Narngulu mineral 
separation plant in Western Australia (Iluka Resources Ltd 2023). 
 
Coal ash from coal fired power generation has emerged as a potential source of REE and is 
appealing as reprocessing would assist removing millions of tonnes of toxic dust from the 
environment while being a source of various critical minerals (Creamer 2023). South Australia’s 
only coal fired power stations at Port Augusta have been demolished since they ceased operation 
in 2016. The site has since been undergoing rehabilitation. The ash from this site was causing a 
serious public health risk as it was becoming airborne (Flinders Power 2019). Fly ash at Port 
Augusta has previously been targeted for use as an additive to produce ‘green’ cement (Hallet 
Group 2022) and therefore the REE potential of this coal ash has not been explored. 
 
Channel and alluvial placer REE occurrences are very limited in South Australia and are largely 
restricted to the Musgrave Province and northern Gawler Craton. 
 

MINE WASTE 
From 1954–1962 the South Australian Government operated the Radium Hill Uranium mine close 
to the SA-NSW border in the Curnamona Province, processing the ore in Port Pirie. The davidite 
ore mined at Radium Hill was enriched in REE, however, at the time of operation only uranium was 
extracted and the REE remained in the tailings dams. These dams are estimated to contain around 
172,365 t of material with approximately 1,500 t of REE residing within these tailings as oxides of 
scandium (3%), yttrium (16%), lanthanum (38%), cerium (24%), praseodymium (0.7%), 

https://minerals.sarig.sa.gov.au/MineralDepositDetails.aspx?DEPOSIT_NO=8437
https://minerals.sarig.sa.gov.au/MineralDepositDetails.aspx?DEPOSIT_NO=8344
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neodymium (1.8%), samarium (0.2%), europium (0.07%), gadolinium (0.4%), terbium (0.5%), 
dysprosium (3.3%), holmium (0.7%), ytterbium (6.5%) and lutetium (0.6%) (Jackson et al. 2023). 
 
Tailings at Olympic Dam is known to have dominantly LREE minerals present within the ore but 
are currently not considered viable to recover. An estimated 180 Mt of tailings have been produced 
there to date and reside in on-site tailings storage facilities. These tailings have potential to recover 
REE in the future (Jackson et al. 2023). 
 

PROSPECTIVITY IN SOUTH AUSTRALIA 
There are opportunities to establish a rare earth industry in South Australia, producing not only rare 
earth concentrates but value adding through further processing (The South Australian Centre for 
Economic Studies 2024). A summary of the most prospective REE deposit types and mineral 
provinces in South Australia is provided in Table 3.  
 
Globally, the majority of REE resources are hosted in carbonatites, alkaline rocks and heavy 
mineral sands (Fig. 2b), though this does not necessarily reflect the production of REE, which 
comes primarily from carbonatite and ionic adsorption clay REE deposits in China (Weng et al. 
2015). At present, Australia produces REE from a single mine, Mt Weld in Western Australia, with 
the Eneabba Rare Earths refinery in Western Australia expected to come into production in 2025 
(Iluka Resources Ltd 2022). The Eneabba refinery is being designed to liberate REE from 
monazite and xenotime derived from heavy mineral sands, such as from Jacinth-Ambrosia in 
South Australia, as well as xenotime from unconformity-related REE deposits, such as Browns 
Range in Western Australia.  
 
The economic viability of REE deposits in Australia is likely to be higher for deposits that contain 
monazite and/or xenotime as the primary REE-bearing minerals due to their relative simplicity in 
processing. For this reason, the Murray and Eucla Basins in South Australia are highly prospective 
for REE related to heavy mineral sand deposits. 
 
The most prospective domains for vein, skarn and breccia hosted REE deposits in South Australia 
include the eastern margin of the Gawler Craton (Olympic Domain) and the Curnamona Province. 
Deposits include e.g., Olympic Dam, Carrapateena and Kalkaroo. However, extraction of REE from 
these types of deposits as a by-product of Cu and/or Au production is technologically challenging 
at present due to complex mineralogy and fine grain size of REE minerals. The viability of these 
types of deposits may improve with future technological advances and the discovery of large 
deposits with relatively simple mineralogy, such as at Nolans Bore in the Northern Territory. 
 
Clay-hosted REE deposits are the focus of many companies operating in South Australia. While it 
is difficult to predict where these might occur, the most prospective domains appear to be in areas 
with deep weathering profiles, such as in-situ saprolite and regolith clays present in many parts of 
the Gawler Craton, and in transported clay-hosted deposits such as Koppamurra. Sediments of the 
Neoproterozoic Callanna Group associated with diapirs and diapiric breccias in the Adelaide Rift 
Complex, the Blanchetown Clay in the Murray Basin and clay-rich zones developed over existing 
Cu and/or Au mineralisation are also prospective. The recent discovery of ion adsorption clay REE 
mineralisation within paleochannel sediments at the Boland prospect indicates additional 
prospectivity for REE mineralisation in paleochannel systems. More research is required to 
understand the controls on this style of REE mineralisation, however, South Australia’s extensive 
paleochannel systems present significant exploration opportunities (Hou et al. 2012; Hou et al. 
2021). The potential for low-cost extraction and low environmental impact of in-situ recovery mining 
add to the appeal of this mineralisation style. 
 
The link between REE mineralisation and diapirism in the Adelaide Rift Complex remains uncertain 
and more work is needed to characterise this style of mineralisation. Neoproterozoic- to Cambrian-
aged marine sediments of the Adelaide Rift Complex may also be prospective for the phosphorite-
style REE mineralisation similar to the Georgina Basin phosphorites in Queensland. Exploration for 
carbonatite-related REE mineralisation is challenging, however, increasing their prospectivity will 
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result from understanding and defining their geodynamic drivers that have shaped the Archean and 
Proterozoic cratonic domains in South Australia (Bockmann et al. 2023). These processes have 
formed a large area of metasomatised, continental lithospheric mantle as the potential source for 
carbonatitic melts to form and numerous mantle-tapping structures that can act as conduits for 
mantle melts to reach the upper crust. These essential features, combined with a protracted history 
and punctuated by numerous thermal events, provides significant potential for many carbonatite-
forming events and associated REE deposits in South Australia. 
 
Secondary REE sources like extraction of REE from mine waste have an emerging REE source 
potential. 
 
Table 3. Summary of deposit types which may contain economic concentrations of rare earth 

elements and regions of South Australia. 
Key deposit types Regions of interest in South Australia 

Major deposit types:  
Vein, skarn and breccia 
hosted REE deposits 

• IOCG and iron oxide-phosphate type deposits typically associated with 
Cu and Au mineralisation (e.g. Eastern Gawler Craton, Curnamona 
Province and Adelaide Rift Complex) 

Clay-hosted REE deposits • Areas of deep weathering, saprolitic profiles and transported clays, 
typically along the southern coast of South Australia and the Murray 
Basin (e.g. Koppamurra) 

Heavy Mineral Sand REE • Paleochannels and shorelines (e.g. Murray and Eucla Basins) 

Minor deposits:  
Diapiric breccia associated 
REE deposits* 

• Adelaide Rift Complex (e.g. Morgans Creek) 

Residual (laterite) REE 
deposits 

• Deep weathering and formation of manganese oxide deposits with 
REE (e.g. Curnamona Province, Musgrave Province, Adelaide Rift 
Complex) 

Channel and alluvial placer 
REE deposits 

• Quaternary outwash fans and fluvial channels associated with 
weathering of metamorphic and igneous rocks (e.g. Musgrave 
Province) 

Pegmatite and magmatic 
hosted REE deposits 

• Allanite-rich pegmatites (e.g. Musgrave Province) 
• Gawler Craton 
• Curnamona Province 
• Adelaide Rift Complex 

Coal and coal ash REE 
deposits 

• Adelaide Rift Complex 
• Ash dams at Port Augusta (coal mined from Leigh Creek) 

Secondary resources:  
Mine waste • Olympic Dam mine tailings 

• Port Pirie tailings 

*Deposit style newly recognised in South Australia and not well defined. Association with diapirism inferred based on spatial proximity. 
 
 



 

Department for Energy and Mining 17 Report Book 2024/00028 

 
 
Figure 3. Rare Earths occurrences and REE-bearing minerals in South Australia with 

provinces, basins and rare earths regions. (205777-020 PDF 197 KB) 

 
  

https://sarigbasis.pir.sa.gov.au/WebtopEw/ws/plans/sarig1/image/DDD/205777-020
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APPENDIX 
OCCURRENCE DATA 
Combined data available from South Australia’s Mineral Deposit (MinDep) database as displayed 
in Figure 1 (as at August 2024). 
Click to open attachments panel. 
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		MINERAL_DEPOSIT_NO		DEPOSIT_NAME		SITE_NO		EASTING_GDA2020		NORTHING_GDA2020		ZONE_GDA2020		LONGITUDE_GDA2020		LATITUDE_GDA2020		DISCOVERY_YEAR		DEPOSIT_CLASS		DEPOSIT_STATUS		DEPOSIT_SUMMARY		COMMODITIES		MINEROLOGY_ORE		MINEROLOGY_GANGUE		MINERAL_DISTRICT		MAP_250000		MAP_100000		HR_LITHOLOGY_CODE		LITHOLOGY		HR_MAP_SYMBOL		HR_STRAT_UNIT		STRAT_DESCRIPTION		Mineralised strat unit		Mineralised strat description

		3018		ACROPOLIS		1202460		667600.77		6611131.51		53		136.7485907		-30.6206854		1979		Prospect		Not worked		Fe-Cu-U-Au mineralisation in magnetite-haematite veins and alteration zones in sericitised felsic Gawler Range Volcanics. Best assay 35ppm U3O8 in drill hole ACD 1(with over 400ppm U3O8 locally). 
		Copper,  Gold,  Iron,  Rare Earths,  Uranium		Bornite,  Chalcopyrite,  Gold,  Hematite,  Magnetite,  Rare Earths,  Uraninite		Apatite,  Chlorite,  Pyrite,  Quartz				SH5312 ANDAMOOKA		6236 Koolymilka		VOLC		Volcanics		Mta		Gawler Range Volcanics		Dacite, rhyodacite and rhyolite lava; basalt to andesite, tholeiitic; ignimbrite; tuff; volcanic breccia. A to I-type, 1592-1591 Ma.		skarn		Skarn, undifferentiated.

		7366		AMATA		480512		712589.22		7108303.55		52		131.1262676		-26.1288992				Occurrence		Not worked		minor allanite (cerium-bearing epidote) collected from pegmatite. The allanite was estimated not to be an economic source of rare earth elements (REE). Crystalline specimens of allanite might have some value as mineral specimens.		Allanite		Allanite		Feldspar,  Quartz				SG5212 WOODROFFE		5145 Davenport				Pegmatite (No Composition)								pegmatite		Pegmatite, undifferentiated.

		7367		AMATA SOUTH		480513		718395.94		7108596.76		52		131.1842626		-26.1253852				Occurrence		Not worked		small amounts of allanite (cerium-bearing epidote) collected from pegmatite. The allanite was estimated not to be an economic source of rare earth elements (REE). Crystalline specimens of allanite might have some value as mineral specimens.		Allanite		Allanite		Feldspar,  Quartz				SG5212 WOODROFFE		5145 Davenport				Pegmatite (No Composition)								pegmatite		Pegmatite, undifferentiated.

		4150		ARMCHAIR		477293		342411.19		6657484.39		54		139.3628224		-30.2039295		1965		Deposit		Not worked		rare torbernite occurs in a haematitic breccia body associated with pyrite and molybdenum in a granite breccia host. Indicated resource 795 000 ton at 1.9 lb U3O8/ton and 495 000 ton at 2.3 lb U3O8/ton.
		Uranium,  Copper,  Rare Earths,  Uranium Oxide		Chalcopyrite,  Malachite,  Molybdenite,  Rare Earths,  Uranium Minerals (Non Specific)		Hematite		Mount Painter Uranium		SH5409 COPLEY		6737 Umberatana		BREC		Breccia (Undiff. Origin)		OD-r		Radium Ridge Breccias		Breccia, hydrothermal, granitic, chloritic and haematitic, uraniferous; age >= 360Ma (Re-Os, molybdenite).		hydrothermal alteration		Hydrothermal alteration, undifferentiated.

		8433		BAGGY GREEN		1123290		546914.26		6363097.85		53		135.5014678		-32.8692373		2004		Deposit		Not worked		drilling of gold-in-calcrete anomaly identified sub-economic primary Au, weak Cu mineralisation in a vein system in host fresh gneissic bedrock. Maiden inferred resource 94,000 oz (2665 Kg) contained gold.		Gold,  Rare Earths		Chalcopyrite,  Gold		Quartz				SI5303 YARDEA		6032 Cacuppa		GNSS		Gneiss		AY		Archaean-Palaeoproterozoic rocks		Undifferentiated Archaean and/or Palaeoproterozoic rocks.		quartz vein		Quartz veins/bodies, undifferentiated.

		240		BANTU		209831		581130.75		6179891.51		53		135.8839387		-34.5194484		1980		Occurrence		Not worked		minor brannerite confined to hornblende-rich phases in Lincoln Complex hornblende-granitic gneiss concordant to the foliation.
		Uranium		Brannerite						SI5311 LINCOLN		6028 Lincoln		GNSS		Gneiss		Yd		Donington Suite		Granite to granodiorite gneiss, megacrystic; hypersthene granodiorite to charnockite; quartz gabbronorite; dykes of hornblende and alkali-feldspar granite and metadolerite. I-type, 1860-1841 Ma.		Donington Suite		Granite to granodiorite gneiss, megacrystic; hypersthene granodiorite to charnockite; quartz gabbronorite; dykes of hornblende and alkali-feldspar granite and metadolerite. I-type, 1860-1841 Ma.

		9034		BECAROO		1719580		396400.68		6464801.5		54		139.9038402		-31.9480195		2010		Occurrence		Not worked		surface rock chip sampling identified anomalous Uranium up to 1200ppm U3O8. Follow up drilling returned anomalous values for U. Typical intercept was RC09BEC008 from 40-88m, 48m @ 340ppm U3O8
		Uranium,  Rare Earths		Rare Earths,  Uranium Minerals (Non Specific)		Quartz		Crockers Well - Mount Victoria		SH5414 CURNAMONA		6834 Curnamona		GOID		Granitoid Rock		M31		Mesoproterozoic unit 31		Sodic granitoids: trondhjemite to granodiorite, leucocratic; hornblende quartz monzodiorite to biotite granodiorite.  S-type to locally I-type.  U-Pb age ~1580Ma.  State 1:2 000 000 geology map (2001).		Mesoproterozoic unit 31		Sodic granitoids: trondhjemite to granodiorite, leucocratic; hornblende quartz monzodiorite to biotite granodiorite.  S-type to locally I-type.  U-Pb age ~1580Ma.  State 1:2 000 000 geology map (2001).

		995		BLACKBOY		209728		390422.87		6457679.8		54		139.8397932		-32.0116955		1981		Occurrence		Not worked		disseminated brannerite and in quartz-rutile phlogopite veins in sheared trondhjemite-alaskite.  Assayed at 4-10ppm U3O8.
		Uranium		Brannerite		Phlogopite,  Quartz,  Rutile		Crockers Well - Mount Victoria		SI5402 OLARY		6833 Winnininnie		ALSK		Alaskite		M1		Mesoproterozoic unit 1		Syn- to late tectonic granite to adamellite; pegmatoids. Based on Prot-gamma on OLARY and CURNAMONA.		quartz vein		Quartz veins/bodies, undifferentiated.

		9184		BOOLCOOMATA GK1		1754417		428040.68		6473681.48		54		140.2392442		-31.8703605		1970		Occurrence		Not worked		aero-radiometric anomaly tested in 2 diamond holes. Prospectivity downgraded from drill results, Monazite grades do not improve with depth, secondary U mineralisation as fracture infill in pegmatite host dies out with depth.
		Thorium,  Rare Earths,  Rutile,  Uranium		Monazite,  Rutile,  Uranium Minerals (Non Specific)		Apatite,  Carphosiderite,  Iron oxide (non specific),  Mica,  Pyrite,  Quartz				SH5414 CURNAMONA		6934 Kalabity		SCHT		Schist		Yw		Willyama Supergroup		Psammopelite; psammite; pelite; metasediments characterised by calc-silicate minerals and alkali feldspar, magnetite- or haematite-bearing; local iron formation, sulphidic metasediments, carbonate rocks. ~1720-1640 Ma.		quartz vein unit 3		Quartz vein as fault-fill.

		11832		BRONZE WHALER		2252677		471500.74		6358501.52		53		134.6952255		-32.9113323				Prospect		Exploration				Kaolinite,  Rare Earths								SI5302 STREAKY BAY		5832 Cungena

		8478		BROOKES BORE		1132274		496170.65		6351231.54		54		140.959018		-32.9772756		1989		Occurrence		Not worked		many similarities to WIM style HMS deposits, thin lenses,high slimes content, fine grain size, deep mineralised lenses. Grade from 2-3.8% HM, assemblage 7.6-8.1% rutile, 9.3-12.3% zircon, 51.8-57% ilmenite, and 6.5-8% leucoxene.		Heavy Minerals		Ilmenite,  Leucoxene,  Monazite,  Rutile,  Xenotime,  Zircon		Clay mineral				SI5402 OLARY		7032 Oakvale				Sand								Loxton Sand		Sand, glauconitic, micaceous and shelly gravel; Coarse-grained sand and fine gravel, and calcareous micaceous, medium to coarse-grained sandstone. Shallow marine, beach, aeolian, lacustrine and fluvial.

		8437		CADI		1129617		535130.78		6801671.52		53		135.360381		-28.9123523		1992		Occurrence		Not worked		marginal to ovate Oolgelima Intrusive Complex. Drilling identified IOCG(REE)-style mineralisation in host magnetite-amphibole-pyroxene rock. Best value hole WS003, 4m massive sulphide @ 1.12% Cu.		Copper,  Lead,  Rare Earths,  Zinc		Chalcopyrite,  Rare Earths		Magnetite,  Pyrite,  Pyrrhotite				SH5303 WARRINA		5940 Oogelima		GNSS		Gneiss		Yq		Mount Woods Complex		Paragneiss, psammitic, pelitic, magnetite-bearing, calc-silicate, BIF, metaconglomerate: maximum depositional ages include ~1750 and ~1720 Ma, metamorphism ~1736 Ma; orthogneiss, granitic; amphibolite; monzogranite, foliated, ?1708 and 1691 Ma.		skarn		Skarn, undifferentiated.

		10505		CAMELS HUMP		2006734		388390.65		6459091.5		54		139.8184432		-31.9987635		1969		Occurrence		Not worked		small monazite-rich band in host monazite-biotite gneiss. 2 samples showed high thorium and REE. Close geological mapping identified an area ~60m long x 3-6m wide with anomalous radiometrics.		Thorium,  Rare Earths		Monazite		Biotite,  Quartz				SH5414 CURNAMONA		6834 Curnamona				Gneiss								Mesoproterozoic unit 10		Soda-plagioclase granitoid and gneiss. Based on Prot-gamma-p on CURNAMONA.

		9323		CARALUE BLUFF		1763993		602300.74		-33.3240254		54		136.0991197		-33.3240254		1970		Occurrence		Not worked		drill holes identified thicknesses of white kaolin in 2 holes DP 13, and 14 ~5km apart in a NW dirction. Samples submitted for analysis determined high brightness ad low Fe2O3 content. Recommendations were made for further testwork.		Kaolin, Rare Earths		Kaolinite						SI5307 KIMBA		6131 Kimba				Gneiss		L1		Sleaford Complex		Gneissic granite; granodiorite; adamellite. Veins of pegmatite and aplite.		Tertiary-Pleistocene regolith/colluvial sediments		Undifferentiated Tertiary to Pleistocene regolith/colluvial sediments.

		68		CAROLINE		13870		672950.82		7076001.48		52		130.7343046		-26.4257412		1966		OCCURRENCE		Not worked		drilling of a mafic igneous complex of the Giles Complex identified magnetite-rich intervals associated with trace primary chalcopyrite & pentlandite. Probable middle to upper part of layered mafic/ultramafic intrusive that reached sulphur saturation.		Copper, Nickel		Chalcopyrite, Goethite, Magnetite, Pentlandit		Feldspar				SG5212 WOODROFFE		5045 Caroline		IMAF		Anorthosite		Mrg2		Giles Complex		Layered mafic-ultramafic intrusions: gabbro, norite, peridotite, pyroxenite, anorthosite and troctolite. ~1085–1040 Ma.		Giles Complex unit 2		Basic rocks: norite, gabbro, anorthosite, troctolite; norite dykes. Based on pale mauve units on WOODROFFE

		8303		CARRAPATEENA		1081926		737800.66		6543401.45		53		137.4963096		-31.2193554		2005		Deposit		Active Mine		Cu-Au-Ag-U-(REE) mineralisation in host hematite breccia, brecciated gneiss & granite beneath ~470m of flat lying cover sediment. resource for S zone 203Mt @ 1.31%Cu, 0.56g/tAu, 6g/tAg, 270ppmU.		Copper,  Gold,  Silver,  Uranium Oxide,  Rare Earths,  Uranium		Argentite,  Bornite,  Chalcocite,  Chalcopyrite,  Gold,  Rare Earths,  Uranium Minerals (Non Specific)		Hematite,  Magnetite,  Quartz				SH5316 TORRENS		6335 Arcoona		GOID		Granitoid Rock		Yd		Donington Suite		Granite to granodiorite gneiss, megacrystic; hypersthene granodiorite to charnockite; quartz gabbronorite; dykes of hornblende and alkali-feldspar granite and metadolerite. I-type, 1860-1841 Ma.		Donington Suite		Granite to granodiorite gneiss, megacrystic; hypersthene granodiorite to charnockite; quartz gabbronorite; dykes of hornblende and alkali-feldspar granite and metadolerite. I-type, 1860-1841 Ma.

		942		CATHEDRAL ROCK		209940		438170.68		6449581.45		54		140.3447892		-32.0883685		1977		Occurrence		Not worked		davidite in float and small brannerite occurrences in breccia zones and thin pegmatite intrusions.
		Copper,  Uranium,  Zinc		Beryl,  Brannerite,  Chalcopyrite,  Galena,  Sphalerite		Magnetite,  Pyrite,  Pyrrhotite				SI5402 OLARY		6933 Olary		CABC		Calcalbite-Altered Rock (Chemical Sed Precursor)				Ethiudna Calc-silicate Group		Calc-silicate.		hydrothermal alteration		Hydrothermal alteration, undifferentiated.

		9569		CHURCHILL DAM		1804236		649119.73		6547420.5		53		136.5651677		-31.1978074		2007		Occurrence		Not worked		regional mag/grav target drill tested to identify hematite-altered GRV with weak py-cpy mineralisation, with weakly anomalous REE. basement at ~800m.		Copper		Chalcopyrite		Hematite,  Pyrite,  Quartz,  Rare Earths				SH5316 TORRENS		6235 Woomera		VOLC		Volcanics		Mta		Gawler Range Volcanics		Dacite, rhyodacite and rhyolite lava; basalt to andesite, tholeiitic; ignimbrite; tuff; volcanic breccia. A to I-type, 1592-1591 Ma.		skarn		Skarn, undifferentiated.

		11849		CLARKE		2295504		547047.74		6364929.52		53		135.5028013		-32.8527095				Prospect				https://cdn-api.markitdigital.com/apiman-gateway/ASX/asx-research/1.0/file/2924-02319524-2A1268839?
access_token=83ff96335c2d45a094df02a206a39ff4
		Gold,  Rare Earths								SI5303 YARDEA		6032 Cacuppa

		2120		CORUNDUM CREEK		268272		337170.68		6654696.48		54		139.3079684		-30.2283865		1906		Occurrence		Recreation		corundum forming up to 10-25% of the rock in host Corundum Creek Schist Member. Placed on the register of geological monuments by the Geological Society of Australia.		Corundum,  Phosphate		Corundum,  Sapphirine,  Spinel		Apatite,  Garnet,  Hematite,  Hornblende,  Limonite,  Magnetite,  Monazite,  Rutile,  Zircon				SH5409 COPLEY		6737 Umberatana		SCHT		Schist		Mefc		Corundum Creek Schist Member		Schist, sandy; quartzite; muscovite-biotite and corundum-spinel schists.		Corundum Creek Schist Member		Schist, sandy; quartzite; muscovite-biotite and corundum-spinel schists.

		11285		COWARIE		2047019		232310.91		6943261.55		54		138.2877697		-27.6081904		2014		Occurrence		Not worked		reconnaissance check in 2014 by Crossland Strategic Metals of original elevated REE values from silty sand of Warburton River System in NGSA survey confirmed enrichment of HM including HM with elevated REE values.		Rare Earths		Ilmenite,  Zircon						SG5413 GASON		6542 Cowarie				Sand								Holocene aeolian unit 2		Holocene sand capping dunes in dunefields.

		10504		CROCKER		2006733		387340.63		6456301.54		54		139.8070032		-32.0238245		1969		Occurrence		Not worked		radiometric anomaly tested in a NS line of 6 vertical holes, CEZ53-58 to identify elevated thorium, with associated minor uranium in host sheared, and brecciated adamellite.		Thorium,  Uranium		Brannerite,  Monazite		Biotite,  Feldspar,  Quartz				SI5402 OLARY		6833 Winnininnie				Adamellite								Crocker Well Adamellite		Adamellite.

		993		CROCKER CENTRAL		209749		388800.69		6457451.5		54		139.8225942		-32.0135965		1978		Deposit		Not worked		bannerite disseminated and in veins associated with phlogopite and rutile in alaskite-trondhjemite and associated biotite-plagioclase metasediment.
		Uranium,  Uranium Oxide		Brannerite		Phlogopite,  Rutile		Crockers Well - Mount Victoria		SI5402 OLARY		6833 Winnininnie		ALSK		Alaskite		M1		Mesoproterozoic unit 1		Syn- to late tectonic granite to adamellite; pegmatoids. Based on Prot-gamma on OLARY and CURNAMONA.		hydrothermal alteration		Hydrothermal alteration, undifferentiated.

		992		CROCKER EASTERN		210504		389824.65		6457687.55		54		139.8334612		-32.0115675		1978		Deposit		Not worked		brannerite disseminations and in fractures in trondhjemitic rocks accompanied by quartz, phlogopite, sericite and rutile.
		Uranium,  Uranium Oxide		Brannerite		Phlogopite,  Quartz,  Rutile,  Sericite		Crockers Well - Mount Victoria		SI5402 OLARY		6833 Winnininnie		ALSK		Alaskite		Mnc		Crocker Well Suite		Monzogranite, biotite; sodic alaskite, phlogopite trondhjemite and granodiorite. S to I-type, ~1580â€“1568 Ma.		hydrothermal alteration		Hydrothermal alteration, undifferentiated.

		996		CROCKER JUNCTION		209729		387028.99		6456929.04		54		139.8037772		-32.0181335				Occurrence		Not worked		brannerite occurs in fractures and/or veins accompanied by quartz, phlogopite, albite, rutile, sericite, fluorite, monazite and tourmaline in trondhjemite-alaskite suite.
		Uranium		Brannerite		Apatite,  Fluorite,  Phlogopite,  Plagioclase,  Quartz,  Rutile		Crockers Well - Mount Victoria		SI5402 OLARY		6833 Winnininnie		ALSK		Alaskite		Yw		Willyama Supergroup		Psammopelite; psammite; pelite; metasediments characterised by calc-silicate minerals and alkali feldspar, magnetite- or haematite-bearing; local iron formation, sulphidic metasediments, carbonate rocks. ~1720-1640 Ma.		quartz vein		Quartz veins/bodies, undifferentiated.

		991		CROCKER ORIGINAL		209748		386850.63		6457501.46		54		139.8019562		-32.0129525		1953		Deposit		Not worked		brannerite mineralisation interstitially in phlogopite-rich breccia matrix and disseminated along fractures in alaskite and trondhjemite, associated with quartz- phlogopite and rutile.
		Uranium,  Uranium Oxide,  Thorium		Brannerite		Apatite,  Biotite,  Phlogopite,  Plagioclase,  Rutile		Crockers Well - Mount Victoria		SI5402 OLARY		6833 Winnininnie		ALSK		Alaskite		Mnc		Crocker Well Suite		Monzogranite, biotite; sodic alaskite, phlogopite trondhjemite and granodiorite. S to I-type, ~1580â€“1568 Ma.		Crocker Well Suite		Monzogranite, biotite; sodic alaskite, phlogopite trondhjemite and granodiorite. S to I-type, ~1580â€“1568 Ma.

		11324		CUMBERLAND		2056138		286660.65		6335971.58		54		138.7140603		-33.0939645		1995		Occurrence		Not worked		CUMBERLAND, 2 rock chip samples from siliceous ironstone on W margin of the Yongala Diapir. Appear to be at the same stratigraphic level. Elevated REE values range from 1300-1700ppmCe and 1000ppmLa.		Rare Earths								SI5405 BURRA		6631 Jamestown		SDST		Sandstone		Nxc		Callanna Group		Siltstone, locally carbonaceous; sandstone and local conglomerate, ripple marks, heavy mineral lamination; carbonates, locally stromatolitic; evaporite mineral casts.  Basalt ~827 Ma, minor felsic volcanics ~802-800 Ma.		ironstone		Ironstone, undifferentiated.

		518		DAWS		210318		704062.3		6033502.6		53		137.2588804		-35.8214274		1898		Occurrence		Abandoned		numerous diggings for ~2km along Eleanor River, with gold associated with minor heavy minerals, some of gem quality. No production figures were determined.		Gold,  Heavy Minerals,  Amethyst,  Sapphire,  Corundum		Amethyst,  Corundum,  Gold,  Heavy Minerals,  Kyanite,  Monazite,  Rare Earths,  Rutile,  Topaz,  Zircon						SI5316 KINGSCOTE		6326 Vivonne				Gravel								Holocene alluvial/fluvial unit 1		Present day Holocene alluvium; current bedload.

		11899		DICKSON WELL		2898188		478415.63		6391481.49		53		134.76994		-32.61399		2023		Occurrence		Not worked		clay-hosted REE mineralisation discovered during exploration for halloysite. Rare earth mineralisation appears to be related to the aerial magnetic pattern, suggesting there could be a basement lithological control. Drillhole PKD23-139 returned 6m averaging 0.61% TREO (24.4% MREO & 17% HREO) from 41m. Numerous other interceptions >1,000 ppm also recorded in nearby drillholes, largely between 15m to 70m depth.		Rare Earths, Kaolin																								Deposits related to surficial processes and unconformities

		11703		DOUBLE DAM		2096087		463428.67		6449477.5		54		140.6124393		-32.0904078		2011		Occurrence		Not worked		near surface zone of La-U mineralisation in deeply weathered mica schist and granitic biotite gneiss close to the upper contact of the Bimba Formation.		Uranium,  Rare Earths								SI5402 OLARY		7033 Mingary				Regolith								Willyama Supergroup unit 1		Undiff. schist, gneiss, quartzite, migmatite. Based on Prot-ws on CURNAMONA and OLARY.

		9484		FLORC 4		1780880		364670.68		6269931.55		54		139.5397112		-33.7019665		1986		Occurrence		Not worked		hole FLORC4 with anomalous Ni, Co, V, Y, Zn, and REE (La to 569ppm, Ce 128ppm, Y to 985ppm) in host metamorphosed calcareous sediment, with the element assemblage suggesting a mafic volcanic component.		Rare Earths,  Zinc		Rare Earths						SI5406 CHOWILLA		6830 Koomooloo		MSED		Metasediment		Nhuye		Benda Siltstone		Siltstone, dark and medium grey, calcareous, laminated; minor silty limestone.		hydrothermal alteration		Hydrothermal alteration, undifferentiated.

		11322		FOUR MILE CREEK		2055978		351880.74		6665186.48		54		139.4622494		-30.1356395				Occurrence		Not worked		rock chip samples with elevated REE (#1563989), including Nd to 1,650ppm, Sm to 250ppm, La to 3,300ppm, Pr to 550ppm, and Ce to 4,950ppm. Sampling over an area ~1.5km NE by 600m wide, with anomalous REE.		Rare Earths								SH5409 COPLEY		6737 Umberatana				Metasomatic/Thermal/Hydrothermal Rock								Radium Creek Metamorphics		Schist, psammitic to pelitic, garnet-sericite, quartz-feldspar-mica; gneiss, calc-silicate, quartz-feldspar-mica; amphibolite, calc-silicate, siliceous; marble, calc-silicate; quartzite, orthoquartzite, feldspathic; migmatite.

		10098		FRANKLYN		1982184		357120.69		6316921.47		54		139.4657582		-33.2772965		1973		Prospect		Not worked		large resource of white kaolinitic clay derived from weathering of underlying Bendigo granite. 		kaolinite		Halloysite, Kaolinite						SI5405 BURRA		6731 Caroona				Clay (Regolith)		EOd-6						Delamerian igneous unit 6		Granite/granodiorite near "Bendigo". BURRA 2nd Ed: interim unit for compilation.

		9768		FREMANTLE DOCTOR		1850316		740000.66		6545001.47		53		137.5190026		-31.2044824		2013		Deposit		Not worked		regional gravity anomaly ~2.5km NE of Carrapateena, with resource drilling confirming a series of Cu-Au-Ag mineralised pipe-like hematite breccia structures. Inferred resource (2018) 104Mtonne at 0.7%Cu, 0.5g/tAu, 3g/tAg.		Copper,  Gold,  Rare Earths,  Silver		Bornite,  Chalcopyrite,  Gold		Hematite,  Pyrite				SH5316 TORRENS		6435 Woodforde		GRNT		Granite		Yd		Donington Suite		Granite to granodiorite gneiss, megacrystic; hypersthene granodiorite to charnockite; quartz gabbronorite; dykes of hornblende and alkali-feldspar granite and metadolerite. I-type, 1860-1841 Ma.		skarn		Skarn, undifferentiated.

		1934		GUNSIGHT		251938		369550.74		6680021.5		54		139.6474724		-30.0038185		1973		Prospect		Not worked		Cu-U-Co-REE mineralisation extending 900m and 400m thick hosted by sulphide-rich schist and iron formation associated with Mesoproterozoic volcanics.
		Copper,  Rare Earths,  Uranium,  Cobalt		Allanite,  Azurite,  Bismuthinite,  Chalcopyrite,  Cobaltite,  Galena,  Malachite,  Molybdenite,  Monazite,  Scheelite,  Torbernite,  Ullmannite,  Uraninite,  Vanadinite		Magnetite,  Pyrrhotite,  Quartz				SH5410 FROME		6837 Paralana		BIFM		Banded Iron Formation		sh1		sheared rocks unit 1		Tectonic schist, mylonite and minor breccia, Paralana Fault-Shear Zone; Moolawatana, Paralana 1:100 000.		sheared rocks unit 1		Tectonic schist, mylonite and minor breccia, Paralana Fault-Shear Zone; Moolawatana, Paralana 1:100 000.

		3899		HICKS		477042		256536.18		6320898.88		54		138.3875214		-33.2234464		1895		Prospect		Abandoned		ironstone, primarily formed as replacement of diapiric breccia, mined for flux for +70,000tt, remaining resources ~30-100,000t @ 60.2%Fe. Analysis of a surface sample of phosphatic ironstone returned values of 2400Ce, 1300La, 33%P.		Iron Ore,  Iron,  Phosphate,  Rare Earths		Hematite,  Magnetite		Goethite,  Limonite				SI5405 BURRA		6531 Pirie		SDST		Sandstone		Nxbmsm		Marola Sandstone Member		Sandstone, feldspathic, coarse-grained, commonly dolomite-cemented or with dolomite leached out; sandstone, fine to medium-grained; siltstone, grey.		breccia unit 3		Diapiric breccia, typically with carbonate matrix, clasts mostly of Callanna Group rocks, emplaced or remobilised during Delamerian Orogeny.

		11506		HILGA		2078279		377229.48		6661673.65		53		133.7249482		-30.1701513		1980		Occurrence		Not worked		anomalous thorium in surface limonite-clay sample with drill hole AFM MUL 12 penetrating Tertiary basal conglomerate at 8m, with trace black mineral tentatively identified as brannerite.		Thorium		Brannerite,  Monazite		Kaolinite,  Tourmaline				SH5310 TARCOOLA		5637 Mulgathing				Conglomerate								Tertiary rocks		Undifferentiated Tertiary rocks.

		11272		HILLSIDE		2044941		763473.48		6174479		53		137.8708404		-34.5376924		2008		Deposit		Not worked		primary shear-hosted, and secondary supergene Cu-Au-(Fe) mineralisation. Extensive drilling has defined a resource of 330Mt at 0.6%Cu, 0.16g/tAu, 13.7%Fe. U mineralisation recorded.
		Copper,  Gold,  Iron		Aikinite,  Allanite,  Atacamite,  Azurite,  Bismuthinite,  Bornite,  Chalcocite,  Chalcopyrite,  Chrysocolla,  Copper,  Cuprite,  Galena,  Gold,  Malachite,  Pitchblende,  Tennantite,  Tenorite,  Uraninite		Carbonate,  Chlorite,  Hematite,  Magnetite,  Pyrite,  Quartz				SI5312 MAITLAND		6428 Stansbury		MSED		Metasediment		Yx		Wallaroo Group		Schist, quartz-feldspar-mica; argillite; rhyolite, porphyritic, fine grained, A-type; limestone; siltstone; felsic volcanics; sandstone, medium to coarse grained, poorly sorted; amphibolite; dolerite; basalt. 1772-1735 Ma.		Wallaroo Group		Schist, quartz-feldspar-mica; argillite; rhyolite, porphyritic, fine grained, A-type; limestone; siltstone; felsic volcanics; sandstone, medium to coarse grained, poorly sorted; amphibolite; dolerite; basalt. 1772-1735 Ma.

		9629		KALKAROO WEST		1811181		451000.68		6487251.46		54		140.4826502		-31.7491565		2011		Occurrence		Not worked		exploration drilling on gravity low adjacent to a magnetic ridge identified shear-hosted Cu-Au-(Fe-U) mineralisation.		Copper,  Gold,  Uranium,  Rare Earths		Chalcopyrite,  Gold,  Uranium Minerals (Non Specific)		Hematite,  Quartz				SH5414 CURNAMONA		6934 Kalabity		MSED		Metasediment		Ywce		Ethiudna Subgroup		Metasediments and local volcanic rocks; characterised by calc-silicate minerals and alkali feldspar.  Generally magnetite- or haematite-bearing. Local pseudomorphs of diagenetic or evaporitic minerals.		hydrothermal alteration		Hydrothermal alteration, undifferentiated.

		9866		KALUNA		1852691		440720.65		6222581.52		54		140.357065		-34.1359665		1989		Occurrence		Not worked		drilling identified 2 lens, one of >400m long, ave 7m thick at 1.39%HM, 18-26m of overburden. Composition ~ilmenite and leucoxene dominant,  moderate zircon, rare rutile. A second lens ~800m long, 2m thick, estimate ~1.5%HM.		Heavy Minerals		Ilmenite,  Iron oxide (non specific),  Leucoxene,  Monazite,  Rutile		Opaque mineral				SI5410 RENMARK		6929 Moorook				Sand								Loxton Sand		Sand, glauconitic, micaceous and shelly gravel; Coarse-grained sand and fine gravel, and calcareous micaceous, medium to coarse-grained sandstone. Shallow marine, beach, aeolian, lacustrine and fluvial.

		4856		KAPUNDA		825905		308500.67		6197451.46		54		138.9179992		-34.3465785		1842		Deposit		Recreation		series of 29+ en-echelon, sub-parallel lodes on W-flank of domal fold in host kaolinised siltstone of the Tapley Hill Formation. Production from 1844-1877 69,000t ore yielded 13,700t copper metal product. Resource (1993) ~3.7Mt @ 1.2%Cu.		Copper,  Rare Earths		Azurite,  Bornite,  Chalcocite,  Chalcopyrite,  Copper,  Covellite,  Cuprite,  Malachite		Kaolinite,  Pyrite,  Pyrrhotite				SI5409 ADELAIDE		6629 Kapunda		MSED		Metasediment		Nhunt		Tapley Hill Formation		Siltstone, grey to black, dolomitic and pyritic grading upwards to calcareous, thinly laminated, locally cross-bedded; dolomite, grey, flaggy to massive; limestone conglomerate, intraformational; greywacke.		Tapley Hill Formation		Siltstone, grey to black, dolomitic and pyritic grading upwards to calcareous, thinly laminated, locally cross-bedded; dolomite, grey, flaggy to massive; limestone conglomerate, intraformational; greywacke.

		3914		KETCHOWLA HILL		477057		332005.66		6313195.19		54		139.1954883		-33.3072705		1940		Occurrence		Abandoned		stratabound MnO seam >7.5km distance in host shale of Ulupa Siltstone, production ~520t. Rock chip sampling & drilling identified anomalous Mn, BM and REE, including Li, Ni, Zn, Cu, Mo, Sr, Ce, Nd, and Y, ie presence of lithophorite.		Manganese,  Rare Earths,  Cobalt		Manganese Oxide,  Rare Earths		Iron oxide (non specific)				SI5405 BURRA		6731 Caroona		SHLE		Shale		Nhwsn		Nuccaleena Formation		Dolomite, thin, laminated, micritic, with interbedded shale near the top.		Nuccaleena Formation		Dolomite, thin, laminated, micritic, with interbedded shale near the top.

		9324		KETCHOWLA K2		1763995		338954.6		6313032.75		54		139.2700712		-33.3097965		2010		Occurrence		Not worked		intervals of stratabound manganese enrichment in host Nuccaleena Dolomite, with elevated BM-Co-REE, including yttrium, neodymium and cerium. Best values 1m @ 31.7%Mn, 0.11%Co, 1039ppm REE, and K2RC002, 1m @ 33.6%Mn, 0.11%Co, 1667ppm REE.		Manganese,  Rare Earths,  Cobalt		Manganese Oxide						SI5405 BURRA		6731 Caroona		SHLE		Shale		Nhwsn		Nuccaleena Formation		Dolomite, thin, laminated, micritic, with interbedded shale near the top.		Nuccaleena Formation		Dolomite, thin, laminated, micritic, with interbedded shale near the top.

		9325		KETCHOWLA K3		1763996		333794.68		6315025.65		54		139.2150332		-33.2910455		2010		Occurrence		Not worked		occurrence identified by Archer Exploration during reconnaissance drilling for manganese mineralisation in the Ketchowla district. Drilling identified rocks with elevated REE, best value to 2537ppmREE.		Rare Earths,  Manganese,  Cobalt		Manganese Oxide						SI5405 BURRA		6731 Caroona		SHLE		Shale		Nhwsu		Ulupa Siltstone		Siltstone; shale, green-grey and purple.		Ulupa Siltstone		Siltstone; shale, green-grey and purple.

		11871		KOPPAMURRA		2298466		493296		5882940		54		140.9244556		-37.1999813		2020		Deposit						Rare Earths								SJ5406 PENOLA		7023 Penola

		2155		LOCH NESS		268323		325402.68		6627859.46		54		139.1812594		-30.4688095		1960		Occurrence		Abandoned		Cu mineralisation in 3-4m shear on N margin of diapir, and in steeply dipping band of quartz-biotite rock adjacent to dolomite. Low-grade secondary mineralisation in narrow and discontinuous qz-carbonate veins.		Copper		Azurite,  Chalcocite,  Chalcopyrite,  Cuprite,  Malachite		Calcite,  Hematite,  Monazite,  Quartz,  Siderite				SH5409 COPLEY		6737 Umberatana		SLST		Siltstone		Nhwsu		Ulupa Siltstone		Siltstone; shale, green-grey and purple.		quartz vein		Quartz veins/bodies, undifferentiated.

		8448		MALACHE		1130489		547580.69		6261801.51		53		135.5139268		-33.7828554		1985		Occurrence		Not worked		drilling identified Pb-Zn-Ag-(Au) mineralisation associated with crackle breccia zone. Hole BLDD004 penetrated 92.3m @ 0.67%Zn, with anomalous Ag-Pb-(Au). Deposit style shear-hosted.		Lead,  Silver,  Zinc,  Rare Earths		Argentite,  Chalcopyrite,  Rare Earths,  Sphalerite		Apatite,  Graphite,  Pyrrhotite,  Quartz				SI5307 KIMBA		6030 Tooligie		GNSS		Gneiss		AY		Archaean-Palaeoproterozoic rocks		Undifferentiated Archaean and/or Palaeoproterozoic rocks.		hydrothermal alteration		Hydrothermal alteration, undifferentiated.

		414		MALBOOMA		210428		417110.78		6656901.52		53		134.1387181		-30.2165833		1908		OCCURRENCE		Abandoned		quartz-iron oxide lodes in host Muckanippie Anorthosite. Only a small amount of gold was recovered (no figure determined). In 1989 ground geophysics and RAB drilling identified brecciated main zone with goethitic boxworks after pyrite.		Gold, Aluminium		Gold		Chalcopyrite, Limonite, Pyrite, Quartz				SH5310 TARCOOLA		5737 Carnding		ANRT		Anorthosite		qz		Muckanippie Suite		Anorthosite; gabbro; diorite. Late stage gabbro dykes. Poorly foliated.		quartz vein		Quartz veins/bodies, undifferentiated.

		11084		MARNE RIVER		2016839		341792.5		6162309.75		54		139.2732692		-34.6689685		1991		Occurrence		Not worked		Recent alluvium in Marne River valley drill tested in the early 1990s to identify elevated heavy minerals in excess of 1%, with best value MR 94, 4m at 2.38%HM. Mineralogy dominantly iron oxide, 17% rutile, 11% zircon, 8% ilmenite.		Heavy Minerals		Ilmenite,  Monazite,  Rutile,  Zircon		Iron oxide (non specific)				SI5409 ADELAIDE		6728 Mannum				Sand								Holocene alluvial/fluvial unit 2		Holocene alluvium slightly older than present day alluvium (Qha1); commonly in terraces adjacent to main channel.

		11318		MICA PASS		2054910		246383.36		7113067.76		53		132.4646084		-26.0792862		1955		Occurrence		Not worked		occurrence of mineral specimens of the minerals allanite, zircon, and euxenite, U and REE-bearing minerals in host pegmatite.		Rare Earths		Allanite,  Unknown,  Zircon						SG5309 ALBERGA		5345 Ernabella		GNSS		Gneiss		YMb		Birksgate Complex		Gneiss, quartzofeldspathic; orthogneiss, felsic to ultramafic; paragneiss, pelitic to calcic: iron formation. Granulite to amphibolite facies. Protolith ages ~1680â€“1550 Ma.		pegmatite		Pegmatite, undifferentiated.

		11182		MINOS		2018103		495375.43		6607983.28		53		134.951728		-30.6608423		1998		Prospect		Not worked		located on the NW extension of Lake Labyrinth Shear Zone, and ~1.7km NW from Lake Labyrinth mines. Follow up drilling by Endeavour Discoveries, with 2 holes returning intervals of 8m at 5.2g/tAu, and 8m at 5.69g/tAu respectively.		Gold REE		Gold		Carbonate, Galena, Pyrite, Quartz, Sericite				SH5310 TARCOOLA		5836 Tarcoola		GNSS		Gneiss		Yn		Tunkillia Suite		Orthogneiss, granitic to quartz syenitic; biotite granite, adamellite and granodiorite; minor mylonite; minor amphibolite, rhyolite, rhyodacite and aplite dykes. Alkali-calcic, I-type, 1709-1666 Ma.		Tunkillia Suite		Orthogneiss, granitic to quartz syenitic; biotite granite, adamellite and granodiorite; minor mylonite; minor amphibolite, rhyolite, rhyodacite and aplite dykes. Alkali-calcic, I-type, 1709-1666 Ma.

		10509		MOOLAWATANA		2006771		374620.75		6686811.51		54		139.7008254		-29.9430865		1982		Occurrence		Not worked		gossans with trace secondary copper carbonate, in host sequence of metasediment. Locally garnetiferous quartz-sericite schist with local high radioactivity thought to be due to the presence of cerium-bearing allanite.		Copper,  Rare Earths		Allanite,  Chrysocolla,  Malachite		Iron oxide (non specific)				SH5406 CALLABONNA		6838 Moolawatana				Metasediment								Radium Creek Metamorphics		Schist, psammitic to pelitic, garnet-sericite, quartz-feldspar-mica; gneiss, calc-silicate, quartz-feldspar-mica; amphibolite, calc-silicate, siliceous; marble, calc-silicate; quartzite, orthoquartzite, feldspathic; migmatite.

		11900		MORGANS CREEK		2898189		275500		6458000.01		54		138.6237267		-31.9918532		2022		Occurrence		Not worked		multi-metallic skarn system associated with a mafic intrusion. Geochemical enrichments in copper, lithium, zinc and rare earth elements within dolomite unit adjacent to dolerite intrusion. REE mineralisation is enriched in heavy rare earth oxides (~18% HREO) and permanent magnet rare earths neodymium and praseodymium		Rare Earths, Copper, Lithium, Vanadium, Zinc								SH5413 PARACHILNA		6634 Wilpena														multi-metallic skarn system associated with a mafic intrusion

		3957		MORRISON		477100		340252.63		6302236.51		54		139.2820972		-33.4073265		1951		Occurrence		Abandoned		2 parallel formations with pyrolusite and psilomelane. Drilling identified anomalous REE and Sr in thin, clay intervals. Best values 2m @ 0.3%REE in K9RC009. Also anomalous Mo to 1850ppm for 1m in hole K9RC009		Manganese,  Rare Earths,  Cobalt		Manganese Oxide,  Rare Earths						SI5405 BURRA		6731 Caroona		DLOM		Dolomite Rock		Nhwsn		Nuccaleena Formation		Dolomite, thin, laminated, micritic, with interbedded shale near the top.		deep weathering		Deep weathering, undifferentiated.

		4322		MOUNT GEE		477465		340290.69		6655311.47		54		139.3404714		-30.2232535		1970		Deposit		Not worked		U mineralisation in haematitic breccia. Total (Indicated + Inferred) = 51.0 Mt @ 615ppm for 31 400t U3O8 (300ppm cut off) (ASX Release, Marathon Resources, 2 September 2008).
		Uranium,  Uranium Oxide		Monazite,  Uraninite		Barite,  Chlorite,  Fluorite,  Hematite,  Pyrite		Mount Painter Uranium		SH5409 COPLEY		6737 Umberatana		GRNT		Granite		OD-r		Radium Ridge Breccias		Breccia, hydrothermal, granitic, chloritic and haematitic, uraniferous; age >= 360Ma (Re-Os, molybdenite).		Radium Ridge beds		Haematitic breccia, clasts of granite and gneiss; chloritic breccia; layered sediments.

		4321		MOUNT GEE EAST		477464		341070.68		6655271.49		54		139.3485674		-30.2237165		1976		Occurrence		Not worked		palaeozoic breccia and hydrothermal deposits within Proterozoic basement. 68.25m of uraniferous breccia was identified. Best assay 860ppmU from 166.5-167.5m.
		Uranium,  Rare Earths		Uranium Minerals (Non Specific)				Mount Painter Uranium		SH5409 COPLEY		6737 Umberatana		BREC		Breccia (Undiff. Origin)		OD-r		Radium Ridge Breccias		Breccia, hydrothermal, granitic, chloritic and haematitic, uraniferous; age >= 360Ma (Re-Os, molybdenite).		hydrothermal alteration		Hydrothermal alteration, undifferentiated.

		11296		MOUNT HARDY		2047374		587654.6		7090727.06		52		129.8780917		-26.3006112		2009		Occurrence		Not worked		sample of black mineral from Mesoproterozoic pegmatite intruding calc-silicate/marble of the Birksgate Complex returned values for total REE of 9%. Confirmed by Musgrave Minerals in 2009.		Rare Earths,  Mica		Allanite		Feldspar,  Magnetite,  Quartz				SG5211 MANN		4845 Mann		CASI		Calcsilicate Rock		YMb		Birksgate Complex		Gneiss, quartzofeldspathic; orthogneiss, felsic to ultramafic; paragneiss, pelitic to calcic: iron formation. Granulite to amphibolite facies. Protolith ages ~1680â€“1550 Ma.		pegmatite		Pegmatite, undifferentiated.

		3096		MOUNT MITCHELL		374532		508427.35		6561976.25		53		135.088346		-31.0759613		1914		Occurrence		Abandoned		mine developed on quartz blows in host Glenloth Granite. Recorded production in 1914 of 35 tonnes ore treated for 452gm gold at 13g/tAu. Tin reported as scattered grains of cassiterite and monazite in host greisen. Average tin content <250ppm.		Tin,  Gold,  Molybdenum		Cassiterite,  Gold,  Monazite		Kaolinite,  Quartz		Glenloth Goldfield		SH5315 GAIRDNER		5935 Kokatha		GRNT		Granite		AYm-g		Glenloth Granite		Granite, granodiorite, pink-brown to grey, quartz, microcline and plagioclase. With remnants of gneiss and biotite and hornblende schlieren. ~2509-2436 Ma.		quartz vein		Quartz veins/bodies, undifferentiated.

		4333		MOUNT PAINTER NO.2		477476		339351.18		6655592.72		54		139.3307554		-30.2205925				Occurrence		Abandoned		haematite-quartz lode material containing scattered fergusonite and monazite and in local concentrations associated with secondary gummite, uranosphaerite, autunite, uranophane and meta-torbernite.
		Uranium		Autunite,  Fergusonite,  Gummite,  Metatorbernite,  Monazite,  Torbernite,  Uranophane		Goethite,  Hematite,  Quartz		Mount Painter Uranium		SH5409 COPLEY		6737 Umberatana		BREC		Breccia (Undiff. Origin)		OD-r		Radium Ridge Breccias		Breccia, hydrothermal, granitic, chloritic and haematitic, uraniferous; age >= 360Ma (Re-Os, molybdenite).		Radium Ridge Breccias		Breccia, hydrothermal, granitic, chloritic and haematitic, uraniferous; age >= 360Ma (Re-Os, molybdenite).

		990		MOUNT VICTORIA		209747		390795.69		6466041.55		54		139.8446852		-31.9363085		1954		Deposit		Not worked		davidite mineralisation associated with albitic alteration is hosted by biotite schist. Inferred resource 25 000t at 1.6kg/t (0.16%) U3O8.
		Uranium,  Uranium Oxide,  Rare Earths		Bornite,  Chalcopyrite,  Covellite,  Davidite		Albite,  Apatite,  Biotite,  Hematite,  Magnetite,  Pyrite,  Pyrrhotite,  Rutile		Crockers Well - Mount Victoria		SH5414 CURNAMONA		6834 Curnamona		SCHT		Schist		Yw		Willyama Supergroup		Psammopelite; psammite; pelite; metasediments characterised by calc-silicate minerals and alkali feldspar, magnetite- or haematite-bearing; local iron formation, sulphidic metasediments, carbonate rocks. ~1720-1640 Ma.		hydrothermal alteration		Hydrothermal alteration, undifferentiated.

		8398		MUCKANIPPIE		1106957		411980.77		6662481.46		53		134.0858841		-30.1658733		1991		OCCURRENCE		Not worked		drilling on magnetic anomaly identified elevated Fe2O3 values to 32.19% TiO2, 5.32% in host magnetite-bearing granulite. Al2O3 content of anorthosite recorded in some areas of 25-30%, though generally less.		Ilmenite, Phosphate		Anorthosite, Ilmenite, Magnetite						SH5310 TARCOOLA		5737 Carnding		GBRO		Gabbro		Yu		Muckanippie Suite		Anorthosite; gabbro; diorite. Late stage gabbro dykes. Poorly foliated.		Muckanippie Suite		Anorthosite; gabbro; diorite. Late stage gabbro dykes. Poorly foliated.

		9180		MUCKANIPPIE EAST		1754405		422130.75		6666471.49		53		134.1915801		-30.1305613		1978		Occurrence		Not worked		drilling on core of Muckanippie Anorthosite Complex. Hole, MW5 identified dark green magnetite-quartz-biotite gabbro. Bottom hole sample returned anomalous Ce to 1500ppm, Nb to 1350ppm, 4.25%P2O5.		Rare Earths,  Phosphate		Rare Earths						SH5310 TARCOOLA		5737 Carnding		ANRT		Anorthosite		Yu		Muckanippie Suite		Anorthosite; gabbro; diorite. Late stage gabbro dykes. Poorly foliated.		Muckanippie Suite		Anorthosite; gabbro; diorite. Late stage gabbro dykes. Poorly foliated.

		9180		MUCKANIPPIE EAST		1754405		422130.75		6666471.49		53		134.1915801		-30.1305613		1978		OCCURRENCE		Not worked		drilling on core of Muckanippie Anorthosite Complex. Hole, MW5 identified dark green magnetite-quartz-biotite gabbro. Bottom hole sample returned anomalous Ce to 1500ppm, Nb to 1350ppm, 4.25%P2O5.		Rare Earths, Phosphate		Rare Earths						SH5310 TARCOOLA		5737 Carnding		ANRT		Anorthosite		Yu		Muckanippie Suite		Anorthosite; gabbro; diorite. Late stage gabbro dykes. Poorly foliated.		Muckanippie Suite		Anorthosite; gabbro; diorite. Late stage gabbro dykes. Poorly foliated.

		4499		NINNERIE CREEK		477643		391350.69		6460911.45		54		139.8499792		-31.9826355		1981		Occurrence		Not worked		brannerite associated with Mesporoterozoic biotite-feldspar migmatite and alaskite intruded by biotite adamellite.		Uranium		Brannerite				Crockers Well - Mount Victoria		SH5414 CURNAMONA		6834 Curnamona		MIGM		Migmatite		M10		Mesoproterozoic unit 10		Soda-plagioclase granitoid and gneiss. Based on Prot-gamma-p on CURNAMONA.		hydrothermal alteration		Hydrothermal alteration, undifferentiated.

		4500		NINNERIE HILL		477644		394260.71		6461801.5		54		139.8808732		-31.9748825		1981		Occurrence		Not worked		brannerite occurs in association with black rutile on fractures in trondhjemite and occasionally in soda alaskite.
		Uranium		Brannerite		Quartz,  Rutile		Crockers Well - Mount Victoria		SH5414 CURNAMONA		6834 Curnamona		TRON		Trondhjemite		M10		Mesoproterozoic unit 10		Soda-plagioclase granitoid and gneiss. Based on Prot-gamma-p on CURNAMONA.		hydrothermal alteration		Hydrothermal alteration, undifferentiated.

		3100		OAK DAM EAST		374538		714780.68		6570171.46		53		137.2491267		-30.9824574		1977		Prospect		Not worked		high grade Fe-Cu-U mineralisation occurs locally along a near-horizontal boundary between phyllic and argillic alteration within large iron oxide body hosted by Palaeoproterozoic foliated granitic basement. 
		Copper,  Iron,  Uranium Oxide,  Rare Earths,  Uranium		Chalcopyrite,  Hematite,  Magnetite,  Pitchblende		Anhydrite,  Apatite,  Chalcedony,  Monazite,  Pyrite,  Quartz				SH5312 ANDAMOOKA		6336 Andamooka		GRNT		Granite		Yd		Donington Suite		Granite to granodiorite gneiss, megacrystic; hypersthene granodiorite to charnockite; quartz gabbronorite; dykes of hornblende and alkali-feldspar granite and metadolerite. I-type, 1860-1841 Ma.		skarn		Skarn, undifferentiated.

		5108		OLD HILLSIDE		478252		763430.44		6175321.47		53		137.8701114		-34.5301154		1860		Occurrence		Abandoned		historic mine from mid 1860s developed on shear-hosted copper lode in host Proterozoic metasediment for recorded ~50 tonne recovered ore. Operated briefly in 1930s, and again in 1972.		Copper,  Gold,  Iron,  Uranium		Aikinite,  Atacamite,  Azurite,  Bismuthinite,  Bornite,  Chalcocite,  Chalcopyrite,  Chrysocolla,  Copper,  Cuprite,  Galena,  Gold,  Malachite,  Pitchblende,  Tennantite,  Tenorite,  Uraninite		Allanite,  Carbonate,  Chlorite,  Hematite,  Magnetite,  Pyrite,  Quartz				SI5312 MAITLAND		6428 Stansbury		MSED		Metasediment		Yx		Wallaroo Group		Schist, quartz-feldspar-mica; argillite; rhyolite, porphyritic, fine grained, A-type; limestone; siltstone; felsic volcanics; sandstone, medium to coarse grained, poorly sorted; amphibolite; dolerite; basalt. 1772-1735 Ma.		Wallaroo Group		Schist, quartz-feldspar-mica; argillite; rhyolite, porphyritic, fine grained, A-type; limestone; siltstone; felsic volcanics; sandstone, medium to coarse grained, poorly sorted; amphibolite; dolerite; basalt. 1772-1735 Ma.

		3000		OLYMPIC DAM		305367		681431.61		6630905.36		53		136.8893697		-30.4403264		1975		Deposit		Active Mine		IOCGU deposit in host breccia complex, with significant contained iron, dominantly as hematite, and not currently considered to be economically recoverable. Resource 2018 10,727Mt @ 0.72%Cu, 230g/tU3O8, 1.28g/tAg, 0.30g/tAu.		Copper,  Gold,  Silver,  Iron,  Rare Earths,  Uranium Oxide,  Uranium		Argentite,  Bornite,  Brannerite,  Chalcocite,  Chalcopyrite,  Coffinite,  Copper,  Digenite,  Djurleite,  Florencite,  Gold,  Molybdenite,  Silver,  Sphalerite,  Synchysite,  Uraninite,  Uranium Minerals (Non Specific)		Barite,  Bastnaesite,  Chlorite,  Feldspar,  Fluorite,  Hematite,  Hematite  Micaceous,  Monazite,  Pyrite,  Quartz,  Rare Earths,  Sericite,  Siderite,  Xenotime				SH5312 ANDAMOOKA		6237 Mattaweara		GRNT		Granite		Mthrr		Roxby Downs Granite		Syenogranite, coarse-grained. equigranular to porphyritic. Age 1588+/-4 Ma (U-Pb zircon).		Olympic Dam Breccia Complex		Breccia, haematite breccia, volcaniclastic conglomerate peperite, tuffisite, and felsic dykes, granite breccia.

		3203		PARABARANA		425007		374820.72		6682241.45		54		139.7023614		-29.9843395		1863		Deposit		Abandoned		gummite occurs with limonite in jasperroid lodes associated with Cu mineralisation within structurally complex, highly altered metasedimentary and volanic sequence.
		Copper		Arsenopyrite,  Azurite,  Bismuthinite,  Bornite,  Chalcocite,  Chalcopyrite,  Chrysocolla,  Copper,  Covellite,  Cuprite,  Galena,  Malachite,  Marcasite,  Molybdenite,  Sphalerite		Amphibole,  Biotite,  Calcite,  Chlorite,  Clay mineral,  Dravite,  Epidote,  Fluorite,  Garnet,  Gold,  Graphite,  Gummite,  Hematite,  Ilmenite,  Laumontite,  Limonite,  Magnetite,  Orthoclase,  Pyrite,  Pyrrhotite,  Quartz,  Rare Earths,  Sericite				SH5406 CALLABONNA		6838 Moolawatana		HFLS		Hornfels		Meb		Brindana Schist		Schist, sandy; muscovite and biotite schists; garnet-sericite schist; amphibolite; hornfels; quartzite.		Brindana Schist		Schist, sandy; muscovite and biotite schists; garnet-sericite schist; amphibolite; hornfels; quartzite.

		2050		PARALANA HOT SPRINGS		266845		349947.74		6660779.5		54		139.4415624		-30.1751585		1972		Occurrence		Not worked		torbernite occurs as thin films on joint planes in disturbed granite of host Nooldoonooldoona Trondhjemite. Pitchblende occurs within goethite in thin veins in breccia.
		Uranium,  Copper		Azurite,  Malachite,  Monazite,  Pitchblende,  Torbernite		Quartz		Mount Painter Uranium		SH5409 COPLEY		6737 Umberatana		GRNT		Granite		Mnoo		Nooldoonooldoona Trondhjemite		Trondhjemite, grey, pink-weathering, medium- to coarse-grained, albitic plagioclase phenocrysts and bluish quartz phenocrysts, rare fluorine-rich magnesian biotite, local granophyric textures. A-type.		Nooldoonooldoona Trondhjemite		Trondhjemite, grey, pink-weathering, medium- to coarse-grained, albitic plagioclase phenocrysts and bluish quartz phenocrysts, rare fluorine-rich magnesian biotite, local granophyric textures. A-type.

		1927		PARATOO		250246		343440.72		6382986.56		54		139.3301673		-32.6797185		1888		Deposit		Abandoned		stratabound Cu-Au-(REE) mineralisation in core of Paratoo Anticline in host siltstone of the Burra Group abutting a diapir and dolerite dyke. 1987 drilling identified an inferred resource of 100,000t @ <1% Cu.		Copper,  Rare Earths		Chalcopyrite,  Chrysocolla,  Cuprite,  Malachite,  Tenorite		Hematite,  Pyrite,  Quartz				SI5401 ORROROO		6732 Paratoo		SLST		Siltstone		Nxbdsa		Auburn Dolomite Member		Dolomite, flaggy, dark to medium grey; silty and sandy dolomite and thin dolomite conglomerate, pale grey, olive, brown; shale, slate and siltstone, grey, green, brown.		quartz vein unit 4		Undifferentiated ferruginous quartz veins.

		3010		PECULIAR KNOB		307695		537059.83		6726619.54		53		135.382682		-29.5896743		1985		Deposit		Care/ Maintenance		coarse grained, specular hematite of hydrothermal replacement origin in host granitoid of the Mount Woods Complex. Resource ~20Mt @ 63.7%Fe to 120m depth. Active mine to end 2014 for recovery ~7mtonne at 62%Fe.   
		Iron,  Rare Earths		Hematite		Quartz				SH5307 BILLA KALINA		5938 Peak		GNSS		Gneiss		Yq		Mount Woods Complex		Paragneiss, psammitic, pelitic, magnetite-bearing, calc-silicate, BIF, metaconglomerate: maximum depositional ages include ~1750 and ~1720 Ma, metamorphism ~1736 Ma; orthogneiss, granitic; amphibolite; monzogranite, foliated, ?1708 and 1691 Ma.		Palaeoproterozoic unit 37		Iron formation in Mount Woods, Coober Pedy and Olympic Domains.

		11325		PECULIAR KNOB NORTH		2056142		537863.77		6729305.51		53		135.39089		-29.5654093		2001		Occurrence		Not worked		gravity anaomalies NW of White Hill Mafic Complex, drill tested in 2 holes for thin interval of weakly anomalous P -(REE).		Copper,  Rare Earths								SH5307 BILLA KALINA		5938 Peak		MINT		Mafic Intrusive		Mth		Hiltaba Suite		Granite, syenite, quartz monzonite, granodiorite, monzodiorite:  coarse, megacrystic to equigranular, to fine-grained, granophyric, equigranular or porphyritic.  Undeformed to locally strongly deformed.  Minor mafic to ultramafic intrusive rocks.  I to A-type, ~1600-1575 Ma.		Hiltaba Suite		Granite, syenite, quartz monzonite, granodiorite, monzodiorite:  coarse, megacrystic to equigranular, to fine-grained, granophyric, equigranular or porphyritic.  Undeformed to locally strongly deformed.  Minor mafic to ultramafic intrusive rocks.  I to A-type, ~1600-1575 Ma.

		6839		PEGLERS		479985		432060.8		6654371.55		53		134.2938861		-30.2403413		-		OCCURRENCE		Not worked		located only from the 1:250K MEIS series of hard copy maps, presumably prospecting of quartz lode in host Muckanippie Suite igneous rock. Of interest was high Al2O3 analysis of 25-30%Al2O3 from host anorthosite.		Aluminium		Gold		Quartz				SH5310 TARCOOLA		5737 Carnding		IGNE		Unclassified igneous		qz		Muckanippie Suite		Anorthosite; gabbro; diorite. Late stage gabbro dykes. Poorly foliated.		quartz vein		Quartz veins/bodies, undifferentiated.

		9461		PEPPERCORN		1770327		490130.83		6771121.51		53		134.898489		-29.1885373		1989		Occurrence		Not worked		local magnetic anomaly. Drilling penetrated basement sequence at 119.5m of felsic-magnetite gneiss, with 2 bands of breccia with anomalous U (10ppm), Th (523ppm), Ce (777ppm) and La (446ppm). Monazite was probable causative mineral species.		Thorium,  Rare Earths		Monazite						SH5306 COOBER PEDY		5839 Coober Pedy		FBRC		Fault Breccia		Yq		Mount Woods Complex		Paragneiss, psammitic, pelitic, magnetite-bearing, calc-silicate, BIF, metaconglomerate: maximum depositional ages include ~1750 and ~1720 Ma, metamorphism ~1736 Ma; orthogneiss, granitic; amphibolite; monzogranite, foliated, ?1708 and 1691 Ma.		hydrothermal alteration		Hydrothermal alteration, undifferentiated.

		8943		PINDARI		1619122		628400.71		6302501.51		53		136.3808627		-33.4091464		1987		Occurrence		Not worked		circular magnetic anomaly as possible carbonatite. Drilling identified banded amphibolite with no anomalous geochemistry recorded. 2009 shallow drilling returned Ni and Cr values >1000 ppm, anomalous REE 10-20 x crustal abundance.		Nickel,  Chromium,  Rare Earths		Allanite,  Chalcopyrite,  Pentlandite,  Pyrrhotite,  Violarite		Amphibole,  Biotite,  Pyrite				SI5307 KIMBA		6131 Kimba				Amphibolite								Palaeoproterozoic-Mesoproterozoic unit 14		Deformed gabbro to granite and metamorphic rocks of the 1690-1540Ma Kararan Orogeny and earlier transitional Kimban-Kararan events ~1730Ma.

		5165		POONA		478309		741545.54		6230307.51		53		137.6164945		-34.0401154		1870		Deposit		Care/ Maintenance		shear-hosted Cu-Au mineralisation in host Moonta Porphyry. Resource estimated @ 206,000t @ 6.45%Cu & 2 g/t Au. Production from 1989-92 9000t copper metal, 274.6Kg gold bullion.		Copper,  Gold,  Rare Earths,  Rhyolite		Atacamite,  Bornite,  Chalcocite,  Chalcopyrite,  Copper,  Covellite,  Digenite,  Djurleite,  Gold		Chlorite,  Epidote,  Feldspar,  Fluorite,  Hematite,  Kaolinite,  Pyrite,  Quartz,  Sericite,  Tourmaline		Moonta - Wallaroo		SI5312 MAITLAND		6429 Maitland		PORP		Porphyry		Lxm		Moonta Porphyry		Rhyolite, fine-grained, foliated, pale grey to reddish pink porphyritic rhyolite. Extensively recrystallised.		quartz vein unit 3		Quartz vein as fault-fill.

		8908		PORT PIRIE REE		1570107		220490.74		6326343.9		54		138.0028404		-33.1656804		1955		Treatment Site		Rehabilitated		site of treatment plant used produce yellowcake from davidite concentrate railed from the Radium Hill mine from 1955-1962. Tailings confined to 6 dams over 22Ha with resource of ~100 tonne Ytrium and scandium oxide. Also ~20% rutle.		Rare Earths,  Rutile		Allanite,  Monazite,  Rutile,  Xenotime		Hematite				SI5405 BURRA		6531 Pirie				Tailings								orebody or ore zone		Orebody or ore zone, undifferentiated.

		8329		PROMINENT HILL		1082664		555866.99		6712275.14		53		135.5776179		-29.7184253		2001		Deposit		Active Mine		IOCG deposit host hematite breccia complex. Production from 2009-11, 248,530 tonne copper concentrate at 53%Cu, 13.2g/tAu, 122.3g/tAg. Resources as of June 2011 272.7Mt at 0.98%Cu, 0.7g/tAu, 2.4g/tAg. Weak U mineralisation at 106ppmU.		Copper,  Gold,  Silver,  Uranium		Argentite,  Bornite,  Chalcocite,  Chalcopyrite,  Covellite,  Digenite,  Gold,  Rare Earths,  Uraninite		Barite,  Carbonate,  Chlorite,  Feldspar,  Fluorite,  Hematite,  Pyrite,  Quartz,  Sericite				SH5307 BILLA KALINA		6038 Millers Creek		SKRN		Skarn		Yq		Mount Woods Complex		Paragneiss, psammitic, pelitic, magnetite-bearing, calc-silicate, BIF, metaconglomerate: maximum depositional ages include ~1750 and ~1720 Ma, metamorphism ~1736 Ma; orthogneiss, granitic; amphibolite; monzogranite, foliated, ?1708 and 1691 Ma.		Gawler Range Volcanics		Dacite, rhyodacite and rhyolite lava; basalt to andesite, tholeiitic; ignimbrite; tuff; volcanic breccia. A to I-type, 1592-1591 Ma.

		6205		RADFORD CREEK NORTH		479350		237000.92		6452137.79		54		138.2150075		-32.0363964		1900		Deposit		Abandoned		shear-hosted Cu- mineralisation with anomalous REE-Au-U in host Lower Cambrian limestone near contact with Marinoan Wonoka Formation. Drilling identified resource of ~10,000t @ 1.25%Cu. Metal source possible mafic intrusive.
		Copper,  Rare Earths,  Uranium		Malachite,  Rare Earths,  Uranium Minerals (Non Specific)		Iron oxide (non specific),  Manganese Oxide				SI5401 ORROROO		6533 Quorn		SLAT		Slate		Nhww		Wonoka Formation		Shale, grey, calcareous; flaggy dolomite, limestone and silt.		Parachilna Formation		Sandstone, upward-fining; siltstone and minor carbonate interbeds. Trace fossils include Diplocraterion, and Bemella.

		962		RADIUM HILL		209909		465936.66		6421157.47		54		140.6380061		-32.3459705		1906		Deposit		Abandoned		uraniferous lodes occur as shear replacements along reverse faults developed in domed anticline in granitised metasediments. 974 732 tons mined at average 2.62lbs U3O8/ton.
		Uranium,  Radium,  Rare Earths,  Uranium Oxide,  Mica		Carnotite,  Chalcopyrite,  Davidite,  Hematite,  Ilmenite,  Magnetite,  Metatorbernite,  Rutile,  Uranospinite		Arsenopyrite,  Biotite,  Calcite,  Feldspar,  Pyrite,  Quartz,  Sericite,  Titanite,  Xenotime,  Zircon		Radium Hill Uranium		SI5402 OLARY		7033 Mingary		PAGN		Paragneiss		Yw1		Willyama Supergroup unit 1		Undiff. schist, gneiss, quartzite, migmatite. Based on Prot-ws on CURNAMONA and OLARY.		Willyama Supergroup unit 1		Undiff. schist, gneiss, quartzite, migmatite. Based on Prot-ws on CURNAMONA and OLARY.

		4385		ROLLING STONE		477529		347140.67		6659831.53		54		139.4122804		-30.1833605		1965		Occurrence		Not worked		surface radioactivity in granitic gneiss due to low concentrations of monazite and/or brannerite. Best drillhole sample assay 350ppm U3O8.
		Uranium		Brannerite,  Monazite		Quartz		Mount Painter Uranium		SH5409 COPLEY		6737 Umberatana		SCHT		Schist		Me3		Radium Creek Group unit 3		Schist, quartz-feldspar-mica.		hydrothermal alteration		Hydrothermal alteration, undifferentiated.

		9857		SHAGGY RIDGE		1852692		425360.67		6092111.45		54		140.178936		-35.3114215		1999		Occurrence		Not worked		drilling suggests HM-bearing strandline with strike continuity of >30km. Thickness to 3m, grade ~2%HM, mineralogy promising.		Heavy Minerals		Andalusite,  Goethite,  Leucoxene,  Monazite,  Rutile,  Tourmaline,  Zircon		Clay mineral				SI5414 PINNAROO		6927 Parrakie		GRIT		Grit		Tpl		Loxton Sand		Sand, glauconitic, micaceous and shelly gravel; Coarse-grained sand and fine gravel, and calcareous micaceous, medium to coarse-grained sandstone. Shallow marine, beach, aeolian, lacustrine and fluvial.		Loxton Sand		Sand, glauconitic, micaceous and shelly gravel; Coarse-grained sand and fine gravel, and calcareous micaceous, medium to coarse-grained sandstone. Shallow marine, beach, aeolian, lacustrine and fluvial.

		8061		SHEOAK FLAT WELLS		846440		763430.45		6155501.53		53		137.8762684		-34.7086264		1918		Prospect		Abandoned		Quaternary alunite, selectively mined in the past. Alunite lenses occurred in brown to green Hindmarsh Clay, and under calcrete capping. Alunite late diagenetic, precipitated from sulphatic groundwater. Resources were estimated at 40,000 tons.		Alunite,  Limestone		Allanite						SI5312 MAITLAND		6428 Stansbury				Residual Material								Pliocene-Pleistocene alluvial/fluvial unit 5		Hindmarsh Clay, Carisbrooke Sand, Ochre Cove Fmn, Seaford Fmn: ADELAIDE/BARKER digital database.

		5041		SLEAFORD		478185		565170.68		6141671.51		53		135.7130127		-34.8652204		1917		Occurrence		Not worked		located on section 15 and No. 2 deposit on Section 14E, Hundred Sleaford. Recorded in 1917, up to 66% heavy minerals including garnet, diopside, spinel in beach sand between Porter Bay and Murray Point.		Garnet,  Gold		Diopside,  Garnet,  Hornblende,  Hypersthene,  Iron oxide (non specific),  Monazite,  Spinel						SI5311 LINCOLN		6028 Lincoln				Sand								Saint Kilda Formation unit 15		Modern beach gravel.

		2040		SOUTH RIDGE		266825		358040.66		6703381.54		54		139.5312594		-29.7917895		1982		Deposit		Not worked		stratiform Sn-Cu-Pb-Zn-Ag mineralisation in host siliceous garnet gahnite +/- fluorite +/- biotite +/- chlorite rock in a metavolcanic sequence. Exhalative to SEDEX origins postulated. No calculated resources.		Tin,  Copper,  Silver,  Lead,  Zinc,  Uranium		Bornite,  Cassiterite,  Chalcopyrite,  Galena,  Scheelite,  Sphalerite,  Tetrahedrite,  Uraninite		Biotite,  Chlorite,  Fluorite,  Gahnite,  Garnet,  Magnetite,  Margarite,  Muscovite,  Quartz,  Tourmaline,  Xenotime				SH5406 CALLABONNA		6838 Moolawatana		VOLC		Volcanics		M-e		Petermorra Volcanics		Rhyolite, rhyodacite and dacite, K-feldspar and quartz phenocrysts; tuff; ignimbrite; agglomerate; epiclastic lithic sandstone; basal sericitic sandstone.  Strongly deformed. Age 1560+/-3 Ma (U-Pb zircon).		hydrothermal alteration		Hydrothermal alteration, undifferentiated.

		482		ST PETERS ISLAND		210363		363900.72		6424621.48		53		133.5543441		-32.3069603				Occurrence		Not worked		minor accumulation of heavy mineral sands on several beaches. The sands were located within a conservation park. Reported analysis was ilmenite 50-55%, and magnetite 30-40%, and thought to be sourced from neighbouring diorite.		Heavy Minerals,  Tin		Ilmenite,  Magnetite		Garnet,  Monazite,  Pyroxene,  Quartz,  Spinel,  Tourmaline				SI5302 STREAKY BAY		5633 Thevenard				Sand								Saint Kilda Formation unit 15		Modern beach gravel.

		239		TALLALA		209832		583049.51		6179912.47		53		135.9048397		-34.5191064		1980		Occurrence		Not worked		minor brannerite confined to hornblende-rich phases in Lincoln Complex hornblende-granitic gneiss concordant to the foliation.
		Uranium		Brannerite						SI5311 LINCOLN		6028 Lincoln		GNSS		Gneiss		Yd		Donington Suite		Granite to granodiorite gneiss, megacrystic; hypersthene granodiorite to charnockite; quartz gabbronorite; dykes of hornblende and alkali-feldspar granite and metadolerite. I-type, 1860-1841 Ma.		Donington Suite		Granite to granodiorite gneiss, megacrystic; hypersthene granodiorite to charnockite; quartz gabbronorite; dykes of hornblende and alkali-feldspar granite and metadolerite. I-type, 1860-1841 Ma.

		9135		TEA TREE GLEN		1753819		734550.6		6211351.52		53		137.5459075		-34.2124944		1968		Occurrence		Not worked		diamond drilling identified 2 sulphidic intervals in host schist with variable fluorite, tourmaline, allanite. Geochemistry returned anomalous Cu-Ni-Co-P-Ce-La-U. Best REE intercept 2.6m @ 1.19%Ce, 2.24%P, and 43ppmU.		Copper,  Rare Earths		Chalcopyrite,  Galena,  Molybdenite,  Rare Earths,  Sphalerite		Arsenopyrite,  Chlorite,  Clay mineral,  Pyrite,  Pyrrhotite,  Quartz				SI5312 MAITLAND		6429 Maitland		SCHT		Schist		Y		Palaeoproterozoic rocks		Undifferentiated Palaeoproterozoic rocks.		hydrothermal alteration		Hydrothermal alteration, undifferentiated.

		241		TEWINGA		209830		583730.73		6183121.48		53		135.9119457		-34.4901154		1980		Occurrence		Not worked		minor brannerite confined to hornblende-rich phases in Lincoln Complex hornblende-granitic gneiss concordant to the foliation.
		Uranium		Brannerite						SI5311 LINCOLN		6029 Cummins		GNSS		Gneiss		Yd		Donington Suite		Granite to granodiorite gneiss, megacrystic; hypersthene granodiorite to charnockite; quartz gabbronorite; dykes of hornblende and alkali-feldspar granite and metadolerite. I-type, 1860-1841 Ma.		Donington Suite		Granite to granodiorite gneiss, megacrystic; hypersthene granodiorite to charnockite; quartz gabbronorite; dykes of hornblende and alkali-feldspar granite and metadolerite. I-type, 1860-1841 Ma.

		9837		TWINS		1852210		445240.79		6660061.53		53		134.4311591		-30.1896623		1990		OCCURRENCE		Not worked		surface samples from anorthosite returned values for Al2O3 at 25%. 10 km east 2 drillholes adjacent to the railway also penetrated anorthosite with chemical analysis of drill samples at >23% Al2O3.		Aluminium								SH5310 TARCOOLA		5737 Carnding		-		-		-		-				Muckanippie Suite		Anorthosite; gabbro; diorite. Late stage gabbro dykes. Poorly foliated.

		9574		VICTORY		1804298		596039.6		6843593.39		53		135.9816079		-28.5308863		2010		Occurrence		Not worked		area of ~5x background U. Surface sampling identified anomalous U-REE, best value 412ppmU, 0.39%REE. Target deposit style is U-base metal mineralisation associated with unconformity/faulted surface between late and early Proterozoic rocks.		Uranium,  Copper,  Rare Earths		Malachite,  Rare Earths,  Uranium Minerals (Non Specific)		Quartz				SH5303 WARRINA		6040 Boorthanna		MSED		Metasediment		Nxc		Callanna Group		Siltstone, locally carbonaceous; sandstone and local conglomerate, ripple marks, heavy mineral lamination; carbonates, locally stromatolitic; evaporite mineral casts.  Basalt ~827 Ma, minor felsic volcanics ~802-800 Ma.		quartz vein		Quartz veins/bodies, undifferentiated.

		34		VICTORY DOWNS		209576		300730.84		7120631.49		53		133.0087734		-26.0195522		1991		Occurrence		Not worked		stream sediment sampling returned heavy mineral contents high in rare earths. Heavy mineral fraction ~38% of the total, with zircon content to 1.6-8.6 %, TIO2 content 1.5 to 8.9%. REE of yttrium 100 ppm, cerium 800 ppm, and lanthanum at 600 ppm.		Rare Earths,  Heavy Minerals		Ilmenite,  Monazite,  Zircon		Magnetite				SG5309 ALBERGA		5545 Alcurra				Sand								Holocene alluvial/fluvial sediments		Undifferentiated Holocene alluvial/fluvial sediments.

		2041		WATTLEOWIE		266826		372510.75		6685201.46		54		139.6787744		-29.9573955		1982		Occurrence		Not worked		U-Th-(Cu) anomaly from allanite-bearing calc-silicate. Source narrow, cross cutting hematite quartz rock traceable for 2km. Also an E-trending vertical ferruginous lode, probably a fault, traced over ~140m, width from 1.8-3.6m.		Thorium,  Uranium		Allanite,  Chalcocite,  Malachite		Hematite,  Quartz				SH5406 CALLABONNA		6838 Moolawatana		GRNT		Granite		Mnon		Mount Neill Granite		Granite, undeformed, brick red to grey, medium- to coarse-grained, microcline+quartz+muscovite, with massive to fine grained equivalents. 1585-1569Ma. A-type.		quartz vein unit 4		Undifferentiated ferruginous quartz veins.

		892		WEEKEROO		210024		409996.61		6433313.67		54		140.0447262		-32.2332135		1894		Deposit		Abandoned		Cu-(U) mineralisation shears, joint and fractures in gossanous Bimba Formation. Disseminated chalcopyrite, secondary chalcopyrite, covellite, and unidentified U mineral rims to magnetite and pyrite. Resource ~8128 tonne @ 1.3%Cu.		Copper,  Rare Earths		Chalcopyrite,  Covellite,  Uranium Minerals (Non Specific)		Iron oxide (non specific),  Magnetite,  Pyrite				SI5402 OLARY		6933 Olary		GNSS		Gneiss		Ywalb		Bimba Formation		Metasiltstone and metapsammite, quartz+biotite+albite+-muscovite+-sillimanite; calc-silicate; marble; variably pyritic; base-metal-anomalous.		deep weathering		Deep weathering, undifferentiated.

		7395		WENHAMS NO.1		480541		270740.76		6077701.54		54		138.4749852		-35.4177335		1953		Occurrence		Not worked		small prospecting pit on a monazite show. ore zone was hydrothermal monazite-hematite-ilmenite rock in host schist of the Barossa Complex.		Monazite		Monazite		Feldspar,  Hematite,  Ilmenite,  Quartz				SI5413 BARKER		6527 Yankalilla		MSED		Metasediment		Yb		Barossa Complex		Paragneiss, quartzofeldspathic, quartzitic, pelitic and calc-silicate, layered or banded, gneissic and retrogressed, maximum deposition ~1740 Ma; granitic orthogneiss ~1701 Ma. Metamorphism ~1630-1610 Ma and ~1590-1550 Ma. Minor granite (1578 Ma), pegmatite and amphibolite dykes.		pegmatite		Pegmatite, undifferentiated.

		7396		WENHAMS NO.2		480542		271480.76		6077861.51		54		138.4831732		-35.4164625		1953		Occurrence		Abandoned		pits developed on monazite occurrence in aplitic dyke in host metasediment of the Barossa Complex.		Monazite		Monazite		Feldspar,  Hematite,  Ilmenite,  Mica,  Quartz				SI5413 BARKER		6527 Yankalilla		MSED		Metasediment		Yb		Barossa Complex		Paragneiss, quartzofeldspathic, quartzitic, pelitic and calc-silicate, layered or banded, gneissic and retrogressed, maximum deposition ~1740 Ma; granitic orthogneiss ~1701 Ma. Metamorphism ~1630-1610 Ma and ~1590-1550 Ma. Minor granite (1578 Ma), pegmatite and amphibolite dykes.		pegmatite		Pegmatite, undifferentiated.

		10345		WIM 150		1995508		622020.62		5925981.47		54		142.3678495		-36.8041447		1980		Deposit		Not worked		HM deposit in host fine sand of the Pliocene Parilla Sand distinguished by its enormous HM endowmment of 4.6Gtonne at 2.8%HM. Deposit style of HM accumulation in near to outer shore depositional environment.		Heavy Minerals		Anatase,  Andalusite,  Goethite,  Ilmenite,  Leucoxene,  Monazite,  Opaque mineral,  Rutile,  Spinel,  Tourmaline,  Xenotime,  Zircon						SJ5403 HORSHAM		7324 Horsham				Sand								Loxton Sand		Sand, glauconitic, micaceous and shelly gravel; Coarse-grained sand and fine gravel, and calcareous micaceous, medium to coarse-grained sandstone. Shallow marine, beach, aeolian, lacustrine and fluvial.

		10060		WINGELLINA		1978225		493800.89		7119621.56		52		128.9380348		-26.0423782		1970		Deposit		Not worked		lateritic nickel deposit comprising ochreous goethite plus clay, and derived from deep weathering of host dunite and peridotite of the Wingellina layered igneous complex.  April 2014 resource 187Mt @ 1%Ni, 0.08%Co, 47%Fe2O3.		Nickel,  Chrysoprase,  Cobalt,  Iron,  Iron Ore,  Rare Earths		Chrysoprase,  Goethite,  Unknown		Gibbsite,  Kaolinite				SG5210 COOPER		4645 Bell Rock		DUNT		Dunite		Mrg		Giles Complex		Layered mafic-ultramafic intrusions: gabbro, norite, peridotite, pyroxenite, anorthosite and troctolite. ~1085â€“1040 Ma.		Tertiary rocks		Undifferentiated Tertiary rocks.

		3033		WINJABBIE		1202463		687550.75		6561451.51		53		136.9657487		-31.0657424		1980		Occurrence		Not worked		drill hole WJD 1, with 50m of low-grade Cu & REE mineralisation intercepted in Palaeoproterozoic metavolcanics @ 864m. In 2008 07WJ01, ~2km W, with 42m @ 0.34%Cu @ 824m depth.		Copper,  Rare Earths		Bornite,  Chalcopyrite,  Pyrite,  Rare Earths		Fluorite,  Hematite,  Magnetite				SH5316 TORRENS		6235 Woomera		MVOL		Metavolcanic		YM		Palaeoproterozoic-Mesoproterozoic rocks		Undifferentiated Palaeo-Mesoproterozoic rocks.		skarn		Skarn, undifferentiated.

		10438		YATALA VALE		1997329		292750.71		6148401.51		54		138.7349182		-34.7855395		1978		Prospect		Not worked		HM sands at Golden Grove, area of 18Ha for 1.9Mtonne at 5.1% HM for 97,000 t contained HM, including 26,000 t ilmenite, 39,000 t rutile, and 32,000 t zircon. Overburden 4Mtonne quartz sand, 10-30m thick. Further resource to west.		Heavy Minerals		Ilmenite,  Kyanite,  Monazite,  Rutile,  Sillimanite,  Staurolite,  Tourmaline,  Zircon						SI5409 ADELAIDE		6628 Adelaide				Sand								Eocene rocks		Undifferentiated Eocene rocks.

		2043		YERILA		266829		358830.73		6693361.53		54		139.5381154		-29.8822795		1982		Occurrence		Not worked		allanite rich calc-silicate with anomalous uranium and thorium. Host Yerila Granite was strongly foliated. At Yerila East the host was an amphibolite.		Cobalt,  Thorium,  Rare Earths,  Uranium		Allanite						SH5406 CALLABONNA		6838 Moolawatana		GRNT		Granite		Mmy		Yerila Granite		Granite, mylonitic, gneissic, foliated.		hydrothermal alteration		Hydrothermal alteration, undifferentiated.

		11323		YERILA EAST		2055979		362297.91		6691079.41		54		139.5737174		-29.9032615		1992		Occurrence		Not worked		rock chip traverses across outcrop of Yerila Granite by CRA Exploration PL in the early 19902 over an area of anomalous radiometrics. Samples returned weakly anomalous values for REE. Source of radiometric anomaly probably thorium.		Rare Earths								SH5406 CALLABONNA		6838 Moolawatana				Granite								Yerila Granite		Granite, mylonitic, gneissic, foliated.
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