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ABSTRACT 
 
A knowledge-based qualitative method of mineral potential modelling has been applied to rank 
Proterozoic mafic-ultramafic intrusions in the Arunta Region of central Australia in terms of their 
mineral potential for three different styles of orthomagmatic Ni-Cu-Co and PGE deposits.  The 
assessment suggests that ten of the fifteen intrusions investigated in the region have potential for 
basal segregations of Ni-Cu-Co ± PGE sulphides (Voisey's Bay-type), whereas only two appear to 
have potential for stratabound PGE-bearing sulphide layers (Merensky Reef-type). The Mordor 
Complex was assessed to have high potential for PGE-bearing sulphide layers found elsewhere in 
‘Alaskan alkaline-ultramafic intrusions’ (e.g. Nizhni Tagil, Russia). Some mineral potential also 
exists for structurally controlled hydrothermal deposits of Cu-Au ± PGEs ± Ag ± Pb spatially 
associated with mafic-ultramafic rocks.  
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INTRODUCTION 
Geographic-Information Systems (GIS) provide an efficient tool to analyse mineral potential and 
produce prospectivity maps. These systems are designed for efficient storage of data and include 
capacity that allows effective analysis, integration and visualisation of data. There are a number of 
excellent reviews of spatial modelling techniques for prospectivity analysis (Harris and Agterberg, 
1981; Bonham-Carter et al., 1989; Bonham-Carter, 1994; Knox-Robinson, 2000). Knowledge-driven 
prospectivity modelling (qualitative as well as quantitative) relies on a critical understanding of the 
components of a mineral system and the mappable criteria and relations derived from that 
understanding (see for examples Singer, 1993; Barnes et al., 1999). Data-driven modelling, on the 
other hand, starts by establishing spatial relations between known deposits (including mineral 
occurrences) with specific geological features and integrating spatial relationships using various 
multivariate techniques and other methods such as Boolean logic, Index overlay, Fuzzy logic and 
Bayesian methods (see Bonham-Carter, 1994, Kemp et al., 2001). However, often the two can also 
be combined where knowledge about mineral systems is applied to select relevant geological data 
sets and to refine training sets (for example number of deposits and occurrences). 
  
In recent years a number of mafic-ultramafic intrusions have been investigated in the Arunta Region 
for Ni and PGE deposits. So far only minor stratabound PGE-Ni-Cu mineralisation has been found 
by drilling at the Mordor Complex (Barnes et al., 2004). Hence, dominantly knowledge-driven, 
mineral potential modelling has been applied here to rank the mafic-ultramafic intrusions of the 
Arunta in terms of their potential to host Ni-Cu-Co ± PGE mineralisation. The mafic-ultramafic 
intrusions have been ranked using a qualitative method. Unlike quantitative methods such as the 
three-part USGS method (Singer, 1993) which estimates the number of undiscovered deposits and/or 
contained metal in an area, qualitative methods assign levels of mineral potential based on the 
presence of geological features critical for mineralisation. The level of mineral assessed potential 
(high, moderate to high, moderate, moderate to low, low) for a complex is also assigned levels of 
certainty (high, moderate to high, moderate, moderate to low, low) which reflects the reliability of 
the available geological information about the complex. 
 
The mineral potential modelling has been carried out for three types of orthomagmatic deposits: 
• basal segregations of Ni-Cu-Co ± PGE sulphides in mafic-ultramafic intrusions (e.g. Voisey's 

Bay, Canada; Sally Malay, East Kimberley; Radio Hill, west Pilbara: Hoatson et al., 1992; 
Naldrett, 1997, 2002; Hoatson and Blake, 2000; Scoates and Mitchell, 2000); 

• stratabound PGE-bearing sulphide layers in large layered mafic-ultramafic intrusions (e.g. 
Bushveld Complex; Great Dyke of Zimbabwe; Munni Munni Complex; Naldrett, 1989; Hoatson, 
1998; Hoatson and Sun, 2002); and  

• stratabound PGE-bearing sulphide layers in ‘Alaskan-type’ alkaline-ultramafic intrusions (Nizhni 
Tagil, Russia; Goodnews Bay, Alaska; Tulameen, Canada: Tistl, 1994; Johan, 2002). 

 
REGIONAL GEOLOGY 
The Arunta Region (Figure 1) is a multiply deformed and metamorphosed Precambrian-Palaeozoic 
basement terrane covering ~200 000 km2 in central Australia. It forms the southern part of the North 
Australian Craton  and differs from other Proterozoic provinces of northern Australia by the marked 
intensity and frequency of its deformation, the high grade of much of its metamorphism, and its 
abundance of granite (Shaw et al., 1984; Hoatson et al., 2005). About eight major orogenic and 
magmatic-thermal events have been recognised during the period 1865 to 300 million years 
(Scrimgeour, 2003), and metamorphism that has affected different parts of the region was 
dominantly of low pressure-high temperature type. 
  



Mineral Potential Modelling of Proterozoic Mafic-Ultramafic Intrusions in the Arunta Region, 
Central Australia 

 
 

 

2

The Arunta Region contains a number of well exposed and preserved mafic-ultramafic intrusions 
(Hoatson and Stewart, 2001; Meixner and Hoatson, 2004; Claoué-Long and Hoatson, 2005; Hoatson 
et al., 2005) ranging in metamorphic facies from granulite to sub-amphibolite (Tables 1 and 2). 
Differential vertical movements along province-wide fault systems have exposed a variety of bodies 
from different crustal depths. Historically, the Arunta has generally been considered to have low 
potential for mineralising systems associated with mafic-ultramafic magmatism, because of its high-
metamorphic grades and protracted tectonothermal history spanning more than 1500 million years 
(Collins, 2000). Detailed company exploration over the past three decades have mainly been 
restricted to a few outcropping intrusions, and consequently the concealed parts of several 
prospective intrusions have not been adequately assessed. Most recent interest concerns the 
discovery of stratabound PGE mineralisation in the Mordor Complex and PGE-bearing 
hydrothermal veins cutting the Riddock Amphibolite. The hydrothermal veins  in the Riddock 
Amphibolite were discovered by PNC Exploration (Australia) Pty Ltd during their uranium 
exploration activities over the period 1992 to 1996 (Tanami Gold NL, 2000). 
  
The mafic-ultramafic bodies of the Arunta Region have been comprehensively described in Hoatson 
and Stewart (2001) and Meixner and Hoatson (2004) and are not described in detail in this report. 
The geophysical and petrological features of these intrusions are summarised in Tables 1 and 2. The 
mafic-ultramafic bodies range in size from small (<1 km2) plug-like mafic intrusions in the Warumpi 
Province along the southern margin of the Arunta Region, to laterally extensive bodies (e.g. Mount 
Chapple Metamorphics, Riddock Amphibolite) that crop out over several hundred square kilometres 
in the Aileron Province adjoining the Warumpi Province to the north. Modelling of aeromagnetic 
and gravity data by Meixner and Hoatson (2004) showed that the total extent of most intrusions, 
particularly the larger ones, far exceeds their known outcrop. For example, more than three-quarters 
of the lateral extents of the Andrew Young Hills intrusion, Mount Chapple Metamorphics, and 
Anburla Anorthosite bodies are hidden below alluvial cover. The depth of this cover is generally less 
than 120 m, the minimum resolvable depth of magnetic data resolution.  
 
MINERAL POTENTIAL MODELLING  
First- and second-level assessment criteria 
As there are no known Ni-Cu-Co and PGE sulphide deposits in the Arunta Region, mineral potential 
analysis uses knowledge of geologically similar mineralised intrusions and intrusions from 
elsewhere. 
  
The stratabound PGE-Ni-Cu mineralisation recently found by drilling at the Mordor Complex 
(Barnes et al., 2004) is tentatively considered by the authors to be a subtype of the Alaskan-suite of 
PGE and chromite deposits, rather than the classic Merensky Reef-style of the Bushveld Complex. 
However, stratabound PGE mineralisation in Alaskan-type intrusions is rare, and this classification 
for the Mordor Complex will need to be reviewed when additional information becomes available. 
PGE-bearing chromitite deposits often associated with layered intrusions were not considered, due to 
the apparent paucity of potential olivine- and orthopyroxene-bearing host cumulates in the Arunta 
Region. 
 
For each of the three deposit styles, a matrix of mineral potential analysis was prepared (Tables 4, 5 
and 6). This matrix is based on a number of critical criteria that indicate whether conditions were 
favourable for the formation of that particular deposit style. Such geological and geochemical 
criteria include composition, size and shape of the intrusion, level of erosion, proximity to deep 
crustal structures, amount of crustal contamination, and various magmatic processes (e.g. dynamics 
of magma flow and timing of S saturation). Whole-rock geochemical trends of mg number, MgO, 
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Ni, and Cr were integrated with airborne and gravity data to determine pre-deformational geometries 
and younging directions of the intrusions. 
 
The mineral potential of each complex was assessed in two stages. Each complex had to satisfy a set 
of first-level criteria for each deposit type before second-level criteria were considered. If the 
intrusion did not meet the first-level criteria, it was classified as non-permissive for that particular 
deposit, or at least it was severely downgraded. 
  
The status of S saturation of the intrusions constitutes a first-level criterion for all deposit types. 
The first-level criteria for type-1 deposits (basal segregations of Ni-Cu-Co ± PGE sulphides, Table 
4) are: 
• evidence for early S saturation of the total intrusive; and 
• presence of a feeder conduit and/or intrusive basal contact. 
 
Early S saturation was deemed to have taken place if the intrusion was S saturated throughout its 
total stratigraphy, and if reliable chilled margin samples were S saturated. Early S saturation is 
important since the sulphide melt needs to separate from the magma and accumulate either in feeder 
conduits or in depressions along the basal contact, and scavenge Ni-Cu-Co from the ascending, 
fertile metal-bearing magma. 
 
The first-level criteria for type-2 deposits (stratabound PGE-bearing sulphide layers, Table 5) are: 
• evidence for late S saturation within the magma chamber; and 
• large intrusions, preferably more than ~10 km2 in area and more than ~3 km thick.   
 
Late S saturation is required to avoid the early formation of a sulphide melt, which will lead to the 
partitioning of Pt and Pd into the sulphide melt and subsequent depletion of these metals from the 
magma prior to emplacement into the chamber. All intrusives that were S saturated throughout their 
stratigraphy, were deemed non-permissive for type-2 deposits. Stratabound PGE-sulphide layers are 
generally only 1 to 2 metres thick, occur near major compositional interfaces in the intrusion (e.g. 
mafic-ultramafic contacts), and extend over tens to hundreds of kilometres. Intrusions therefore, 
need to be thick enough to facilitate the interaction of large volumes of magma with a sulphide melt 
to enhance the efficient partitioning of PGEs, Ni, Cu, and Co from the silicate melt into the sulphide 
melt. Thus type-2 deposits of economic significance are generally hosted by large igneous bodies. 
 
Small and thin intrusives and extrusive intrusions are generally deemed non-permissive for type-2 
deposits, since such bodies would not normally accommodate sufficiently large-scale magmatic 
processes (e.g. magma mixing) to form laterally extensive stratabound PGE mineralisation. 
 
Late S saturation is also essential for the formation of stratabound PGE-bearing sulphide Ni-Cu-Co 
deposits in type-3 deposits in the alkaline-ultramafic Mordor Complex (Table 6). Thus late S 
saturation constitutes a first-level criteria for type-3 deposits. 
 
Levels of potential and certainty 
The presence and/or absence of first- and second-level criteria for individual mafic-ultramafic 
intrusions are recorded in the assessment sheets for the three types of deposits in Appendices 1 
(type-1 deposits – basal segregations of Ni-Cu-Co ± PGE sulphides), 2 (type-2 deposits – 
stratabound PGE-bearing sulphide layers) and 3 (type-3 deposits – stratabound PGE-bearing 
sulphide layers in ‘Alaskan-type’ alkaline-ultramafic intrusions). The level of mineral potential for 
the occurrence of a specific type of mineral deposit is expressed on a scale from 0 (lowest) to 5 
(highest), broadly based on the number of criteria that were met by each complex. The level of 
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certainty or confidence for each individual assessment was ranked as ‛high’, ‘moderate to high’, 
‛moderate’, ‘moderate to low’, or ‛low’. The level of certainty indicates the amount of reliable 
information available for each assessment. Modelling of airborne magnetic and ground gravity data 
delineated several, previously unknown, mafic-ultramafic bodies (Meixner and Hoatson, 2004). 
These bodies have been assigned an ‘unknown’ level of mineral potential because reliable geological 
information about them is not available. “Unknown’ level, however, does not mean that these bodies 
are non-permissive for mineralisation. Similarly, a number of bodies described as ‘Unnamed mafic-
ultramafic intrusions’ and which do not appear to have geophysical characteristics similar to the 
intrusions in spatial proximity to those assessed in this study were also ranked as ‘unknown’. 
 
ASSESSMENT RESULTS 
The assessment results of mineral potential for the mafic-ultramafic intrusives for the three types of 
mineral deposits are summarised visually in Figure 2 and in more detail in Figures 3 to 8. Results of 
the assessments are discussed below and detailed assessments are shown in Appendices 1 to 3. 
 
Type-1 deposits: basal segregations of Ni-Cu-Co ± PGE sulphides in mafic-
ultramafic intrusions (Table 3, Appendix 1, Figures 2, 3, 4 and 7) 
Of the fifteen intrusions assessed for basal Ni-Cu-Co ± PGE sulphide deposits, Andrew Young Hills 
intrusion was ranked the highest followed by the Mount Hay Granulite and Mount Chapple 
Metamorphics (Table 3). These very large mafic intrusive systems show evidence of crustal 
contamination, commingling of mafic-felsic magmas, and early histories of S saturation. The Enbra 
Granulite, Papunya gabbro, Papunya ultramafic, and Kanandra Granulite were ranked as having 
moderate potential. The Kanandra Granulite appears in places to be an extensive extrusive mafic 
system with potential for interconnected sills and feeder conduits with moderately favourable sites 
for basal sulphides (Hoatson and Stewart, 2001).  
 
The Mount Stafford dolerite, Johannsen Metagabbro, and West Papunya gabbro (Figures 3, 4, 7b, 7c 
and 7d) have low to moderate potential for type-1 deposits. Although the West Papunya gabbro body 
is very small in outcrop, the significance of its geometry is unknown (e.g. cross section through a 
plug/feeder?), and it is probably coeval with several large prospective intrusions, including the 
Andrew Young Hills intrusion; hence it received a marginally higher potential rating. 
 
The remaining five intrusions assessed for type-1 deposits in Table 3 appear to be S undersaturated, 
or have lost S during metamorphism, and did not satisfy the first-level criterion for basal Ni-Cu-Co ± 
PGE sulphide deposits. These intrusions are regarded as non-permissive for this type of deposit. 
 
Meixner and Hoatson (2004) used airborne magnetic and ground gravity data to identify a significant 
number of additional mafic-ultramafic intrusions that are concealed by regolith. Several of these 
concealed intrusives west-southwest of Andrew Young Hills intrusion are considered to have 
geophysical characteristics that are similar to the Andrew Young Hills intrusion. These intrusions  
(Figure 3) were assigned the same level of mineral potential as that of Andrew Young Hills. As there 
was no reliable geological information about the McEwin Hills (Figure 3) mafic intrusion north west 
of Andrew Young Hills intrusion it has been assigned an ‘unknown’ level of mineral potential. 
 
Type-2 deposits: stratabound PGE-bearing sulphide layers in layered mafic-
ultramafic intrusions (Table 3, Appendix 2, Figures 2, 5, 6 and 8) 
The apparent S undersaturated character and occurrence of PGE-bearing magnetite layers resulted in 
a moderate to high potential rating for the Attutra Metagabbro (Figures 6 and 8a) to host stratabound 
PGE-bearing sulphide deposits (Table 3).  
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The Andrew Young Hills intrusion was also ranked as having moderate potential for stratabound 
PGE-bearing sulphide deposits. The body is large (>400 km2) when concealed components and 
adjacent ?related bodies, as indicated by airborne magnetics, are considered, and it is of similar age 
(1632.2 ± 2.9 Ma; Claoué-Long and Hoatson, 2005) to the Papunya ultramafic body (~90 km to the 
southeast, Figures 6 and 8d). Most of the Andrew Young Hills intrusion is concealed, and so the 
presence of a possible S undersaturated ultramafic component cannot be excluded either in this 
intrusion, or in the concealed ?related bodies to the west-southwest. 
 
The remaining thirteen intrusions are assessed to be non-permissive for stratabound PGE-bearing 
sulphide deposits. All of the outcropping parts of these bodies are either S saturated, too small or 
thin, extrusive, have no ultramafic components, or are too evolved, and are therefore regarded as 
having low potential. 
 
Type-3 deposits: stratabound PGE-bearing sulphide deposits in ‘Alaskan-type’ 
intrusions (Table 3, Appendix 3, Figures 6 and 8c) 
The high potential and high certainty ratings of the alkaline-ultramafic Mordor Complex to host 
stratabound PGE mineralisation are based on recent company drilling results as well as 
reconnaissance surface rock sampling by GA (Hoatson and Stewart, 2001).  
 
The small concentric pipe-like form, core of ultramafic rocks surrounded by more evolved alkaline 
rocks, high clinopyroxene to orthopyroxene ratio, and paucity of plagioclase in the ultramafic rocks 
of the Mordor Complex are features similar to the alkaline intrusive intrusions of Konder and Inagli 
in the Aldan Shield of Russia (Johan, 2002). However, mineralised sulphide layers are absent from 
the Russian examples, which typically host PGE-bearing chromite segregations, veins, and 
‛schlieren’. The PGE mineralisation associated with cyclic ultramafic units in the Mordor Complex 
shows greater affinity with the type-2 deposits described above.  
 
CONCLUSIONS  
An assessment of various physical and genetic criteria believed to be important for the formation of 
different types of orthomagmatic Ni-Cu-Co and PGE deposits suggests that ten of the fifteen 
intrusions investigated have potential for basal segregations of Ni-Cu-Co ± PGE sulphides (Voisey's 
Bay-type), but only two appear to be prospective for stratabound PGE-bearing sulphide layers 
(Merensky Reef-type). The unusual Mordor Complex does not readily conform to traditional 
classifications of intrusions (Naldrett, 1989; 1997). Its steep-sided plug-like form, alkaline-
ultramafic chemical affinities, and paucity of orthopyroxene and plagioclase in ultramafic rocks, are 
features similar to Alaskan-type ultramafic-mafic intrusions, whereas its PGE-sulphide 
mineralisation related to cyclic ultramafic units is more typical of stratabound PGE deposits 
(Merensky Reef-type) in layered tholeiitic mafic-ultramafic intrusions. PGE-bearing chromitite 
deposits often associated with  layered intrusions have low potential in the Arunta Region due to the 
apparent paucity of primitive olivine- and orthopyroxene-bearing cumulates in outcrop.  
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Table 1: The full areal extent of mafic and mafic-ultramafic intrusions investigated in the Arunta Region as interpreted from geophysical data (after Meixner and 
Hoatson, 2004). 
INTRUSION  OUTCROP      APPROX.     TOTAL         FORM        MAJOR ROCK TYPES        METAMORPHIC FACIES MAGNETIC
    EXTENT       THICKNESS     AREA                       SUSCEPTIBILITIES 
     (km)a           (km)a            (km)b                                       OF MAJOR ROCK TYPES 

                                  ( SI x 10-6)d      

 
Anburla Anorthosite                   10 x 1 <1 18 x 35c Folded sheet  An, AnGab, LGab, Gab, PlPx Upper amphibolite to granulite 60-2100 (An) 
Andrew Young Hills                   6.5 x 4.5 >2 22 x 13 Plunging synform  Gabn, MtGabn, BiotGabn, Gab,  Sub-amphibolite 16 000-45 000 (Gabn) 
                                                                                                                                                                        Ton, Dior 
Attutra Metagabbro                     4 x 6 ? 4 x 7 Dipping sheets  Gab, MtGab, Mt, LGab, Px, Amph Amphibolite 180-5030 (Gab) 
Enbra Granulite                      15 x 8 ? 28 x 11 Dipping ?folded sheet  MGran, LGab, AnGab, An Granulite 80-16 800 (MGran) 
Harry Anorthositic Gabbro         6 x 2 ?1 7 x 3 Elongate bodies  AnGab, An, LGab, Px Granulite 160-3400 (AnGab & An) 
Johannsen Metagabbro                6 x 5 < 0.3 7 x 6 Dyke swarm  MGran, Gab Granulite 4120-29 500 (MGran) 
Kanandra Granulite                     15 x 15 ? 100 x 25 Fault-bounded sheets  MGran, Px Upper amphibolite to granulite 340-32 700 (MGran) 
Mordor Complex                      6 x 6 <1.2 6 x 6 Alkaline-ultramafic plug  Syen, Monz, Shon, Wehr, OlCpx,  Sub-amphibolite 1530-23 500 (Px & Per) 
                                                                                                                                                                        Lherz, Dun 
Mount Chapple Metamorphics    62 x 7 ? 85 x 22 Folded sheets  MGran, Gab, Char Granulite 470-48 000 (MGran) 
Mount Hay Granulite                   35 x 9 3 39 x 16 Antiformal sheath fold  MGran, Gab, Char, LGab, An Granulite 350-58 000 (MGran) 
Mount Stafford dolerite                6 x 7 0.2 6 x 7 Folded dykes and sills  Dol, Gab, Gabn Amphibolite 510-17 000 (Gab & Dol) 
Papunya gabbro                        3 x 0.5 0.4 3 x 0.5 Dipping sill  Gab, MtGab, Gabn, Amph, PlPx Upper amphibolite to granulite 1150-71 600 (Gab) 
Papunya ultramafic                       1.8 x 0.8 ?1 1.8 x 0.8 Ultramafic ?plug  PlWeb, Web, Gabn, Gab ?Amphibolite 280-480 (Px) 
Riddock Amphibolite                   70 x 6 <2 70 x 6 Concordant folded sheets  Amph, Ton, AnGab, An, Per Upper amphibolite to granulite 150-610 (Amph) 
South Papunya gabbro                  3.8 x 1 ?0.5 3.8 x 1 Shallow-dipping ?sill  Gab, BiotGab, QtzGab, BiotTon Granulite 260-340 (Gab) 
West Papunya gabbro                   0.3 x 0.4 ?0.2 0.3 x 0.4 Dipping sill/plug?  Gabn, Gab ?Amphibolite 380-3400 (Gabn) 
___________________________________________________________________________________________________________________________________________ 
a   Outcropping part of the intrusion is expressed in east-west by north-south dimensions and approximate thickness is determined on this part of the intrusion.  
b   Total areal extent (outcrop and interpreted subsurface extent) of intrusion is based on modelling of aeromagnetic and gravity data (Meixner and Hoatson, 2004). 
c   Total extent of four separate bodies. 
d  Details of magnetic susceptibilities can be found in Meixner and Hoatson (2004). 
Major rock types are arranged in approximate order of decreasing abundance. The prefix ‘meta’ has been deleted from all metamorphosed rock types. Amph = amphibolite; An = anorthosite; 
AnGab = anorthositic gabbro; BiotGab = biotite gabbro; BiotGabn = biotite gabbronorite; BiotTon = biotite tonalite; Char = charnockite; Dior = diorite; Dol = dolerite; Dun = dunite; Gab = 
gabbro; Gabn = gabbronorite; LGab = leucogabbro; Lherz = lherzolite; MGran =mafic granulite; Monz = monzonite; Mt = magnetitite; MtGab = magnetite gabbro; MtGabn = magnetite 
gabbronorite; OlCpx = olivine clinopyroxenite; Per = peridotite; PlPx = plagioclase pyroxenite; PlWeb = plagioclase websterite; Px = pyroxenite; QtzGab = quartz gabbro; Shon = shonkinite; 
Syen = syenite; Ton = tonalite; Web = websterite; Wehr = wehrlite. 
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Table 2: Mineralogy of mafic and ultramafic intrusions from the Arunta Region (after Hoatson et al., 2005) 
_____________________________________________________________________________________________________________________________________   
INTRUSION                  MAJOR MINERALS    MINOR MINERALS    TRACE MINERALS  DOMINANT TEXTURES      MAJOR MAFIC-ULTRAMAFIC ROCK TYPES 
                                    (>10 vol. %)         (1-10 vol. %) (<1 vol. %) 

Anburla Anorthosite pl hbl, opx, cpx ilm, mt foliated, poikiloblastic An, AnGab, LGab 
Andrew Young Hills pl, opx, cpx biot, mt, qtz, K-f ap, zir, ilm, tit, sulp massive, intergranular, subophitic Gabn, MtGabn, BiotGabn, Gab
Attutra Metagabbro pl, hbl, cpx opx, inv pig, biot zir, ap, mt, ilm massive, intergranular Gab, MtGab, LGab, Px
Enbra Granulite pl, cpx, opx, hbl biot mt, ap, zir, tit, sulp, herc foliated, granuloblastic polygonal MGran, LGab, AnGab
Harry Anorthositic Gabbro pl, hbl opx, cpx biot, ap, mt, qtz foliated, poikiloblastic AnGab, An, LGab
Johannsen Metagabbro pl, opx, cpx, hbl   ap, qtz, mt, ilm, sulp foliated, granuloblastic polygonal MGran, Gab
Kanandra Granulite pl, cpx, opx mt, hbl, biot ap, zir, ilm, tit, sulp foliated, granuloblastic polygonal MGran, Gabn 
Mordor Complex cpx, phl, ol opx, K-f pl, qtz, zir, cal, mg, chr, sulp massive, poikilitic, cumulus Wehr, OlCpx, Dun
Mount Chapple Metamorphics pl, cpx, opx hbl, biot, mt gnt, ap, zir, ilm, tit, sulp foliated, granuloblastic polygonal MGran, Gab
Mount Hay Granulite pl, cpx, opx mt, biot, hbl gnt, qtz, zir, ap, ilm, tit, sulp foliated, granuloblastic polygonal MGran, LGab
Mount Stafford dolerite pl, hbl, opx cpx mt, ilm, sulp poikilitic, polygonal Dol, Gab, Gabn
Papunya gabbro pl, hbl, opx cpx, biot ap, zir, mt, ilm, tit, sulp foliated, intergranular Gab, MtGab, Gabn, Amph, PlPx  
Papunya ultramafic opx, cpx pl, hbl K-f, qtz, biot, mt, ilm, tit, sulp mesocumulus, adcumulus PlWeb, Web
Riddock Amphibolite hbl, pl cpx, gnt, tit ap, zir, mt, ilm foliated, granuloblastic polygonal Amph, AnGab
South Papunya gabbro hbl, pl, cpx opx zir, qtz, K-f, mt, ilm, sulp foliated, granuloblastic polygonal Gab, BiotGab, QtzGab
West Papunya gabbro pl, opx, hbl cpx biot, ap, mt, ilm, tit, sulp intergranular, massive Gabn, Gab  
_____________________________________________________________________________________________________________________________________ 
Major and minor minerals are arranged in order of decreasing abundance.  
Abbreviation for minerals: ap = apatite; biot = biotite; cal = calcite; chr = chromite; cpx = clinopyroxene; gnt = garnet; herc = hercynite; hbl = hornblende; ilm = ilmenite; inv pig =  
inverted pigeonite; K-f = K-feldspar; mt = magnetite; opx = orthopyroxene; pl = plagioclase; qtz = quartz; sulp = sulphide; tit = titanite; zir = zircon. 
Abbreviations for rock types: Amph = amphibolite; An = anorthosite; AnGab = anorthositic gabbro; BiotGab = biotite gabbro; BiotGabn = biotite gabbronorite; Dol = dolerite;  
Dun = dunite; Gab = gabbro; Gabn = gabbronorite; LGab = leucogabbro; Lherz = lherzolite; MGran =mafic granulite; MtGab = magnetite gabbro; MtGabn = magnetite gabbronorite;  
OlCpx = olivine clinopyroxenite; Per = peridotite; PlPx = plagioclase pyroxenite; PlWeb = plagioclase websterite; Px = pyroxenite; QtzGab = quartz gabbro; Web = websterite;  
Wehr = wehrlite. 
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Table 3: Mineral potential ranking for basal, stratabound, and 'Alaskan-type' Ni-Cu-Co and PGE deposits in intrusions from the 
Arunta Region 

POTENTIAL LEVEL OF 
CERTAINTY 

MAFIC-ULTRAMAFIC COMPLEX 
 

CRITERIA AND COMMENTS 

Type 1: Basal segregations of Ni-Cu-Co sulphides (e.g. Voisey's Bay, Sally Malay, Radio Hill) 
5 (highest) Moderate to 

high 
Andrew Young Hills  

4 Moderate Mount Hay Granulite 
4 Moderate to 

high 
Mount Chapple Metamorphics 

S saturated, at least medium-sized mafic intrusives, 
evidence of felsic contamination, includes intrusives with 
potential for associated feeder conduits and/or concealed 
basal sequences that may be S saturated. 

3 Moderate Enbra Granulite 
3 Moderate Papunya gabbro 
3 Low to 

moderate 
Kanandra Granulite 

3 Low Papunya ultramafic  
2 Low to 

moderate 
Mount Stafford dolerite 

2 Low to 
moderate 

Johannsen Metagabbro 

2 Low to 
moderate 

West Papunya gabbro 

                                                                                                  
                                                                                              
S saturated or partly S saturated, small- to medium-sized 
intrusives, with evidence that small intrusions may be 
associated with large volumes of magma (e.g. West 
Papunya gabbro is coeval with the large Andrew Young 
Hills intrusion); or  
 
extrusive and/or sills with evidence that some of the bodies 
may represent conduits or sills. 

0 High South Papunya gabbro 
0 High Anburla Anorthosite 
0 High  Attutra Metagabbro 
0 High Riddock Amphibolite 
0 (lowest) High  Harry Anorthositic Gabbro 

S undersaturated or partly S undersaturated mafic-
ultramafic intrusives; or  
 
very small or thin intrusives with no evidence of associated 
large volumes of magma. 

 

Type 2: Stratabound PGE-bearing sulphide layers (e.g. Merensky Reef-Bushveld, Munni Munni) 

4 (highest) Moderate to 
high 

Attutra Metagabbro Large S undersaturated intrusives containing anomalous 
PGEs (e.g. PGE-enriched oxide layers). 

3 Moderate Andrew Young Hills  Large- and medium-sized intrusives that are S 
undersaturated, partly S undersaturated; or 
  
large- and medium-sized intrusives where there is evidence 
that concealed S undersaturated ultramafic sequences may 
be present. 

0 Moderate Mount Chapple Metamorphics 
0 High Mount Hay Granulite 
0 High South Papunya gabbro 
0 Moderate Riddock Amphibolite 
0 Moderate Papunya ultramafic  
0 High Papunya gabbro 
0 High Enbra Granulite 
0 Moderate Anburla Anorthosite 
0 Low  West Papunya gabbro 
0 High Kanandra Granulite 
0 High Mount Stafford dolerite 
0 High Johannsen Metagabbro 
0 (lowest) High Harry Anorthositic Gabbro 

Large and small S saturated intrusives non-permissive for 
stratabound PGE-bearing sulphide layers; or 
 
S undersaturated intrusives too small, thin, or tectonically 
dismembered to host laterally extensive PGE-bearing 
sulphide layers; or 
 
mafic-ultramafic intrusions that are extrusives or sills rather 
than large intrusive bodies and therefore are non-
permissive for stratabound PGE layers; or 
 
S undersaturated intrusives that are too fractionated or lack 
major compositional interfaces (e.g. massive anorthosite 
bodies) to be prospective for stratabound PGE-bearing 
sulphide deposits. 

 

Type 3: Stratabound PGE-bearing sulphide layers in 'Alaskan alkaline-ultramafic intrusions' (e.g. Nizhni Tagil) 
5 (highest) High Mordor Complex PGE-bearing alkaline-ultramafic plug-like complex 
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Table 4: Template for layered mafic-ultramafic intrusives, basal segregations of Ni–Cu–Co sulphides (Voisey’s Bay in Canada, 
Sally Malay, Radio Hill, Mt Sholl in Australia) 
 
 MINERAL POTENTIAL  

CRITERIA 
IDENTIFIED NOT IDENTIFIED 

 BUT LIKELY 
NOT IDENTIFIED 

1 Proterozoic ages, deposits with 
Archaean ages less significant 
 

√   

2 Presence of deep crustal structures 
 

   

3 Small to moderate size 
>2 km2  
 

   

4 Proximity to feeder conduit/base of 
intrusive 
 

   

5 Presence of magmatic and/or 
hydrothermal Ni-Cu-PGE-Au  
mineralisation 
 

   

6 Presence of S-bearing country rocks 
 

   

7 S saturated: 
• Presence of mafic (ultramafic 

rocks are generally subordinate) 
rocks with high S content  (>400 
ppm) 

 

   

8 Early S saturation: 
• High S content (>400 ppm) 

throughout the intrusion 

   

 • S content of chilled margin rocks    
 • Geochemical trends (S/MgO, Pd/S)    

9 Presence of remobilised Cu-Au-Pd 
near base of intrusion or in country 
rock 
 

   

10 Pulses of magma 
(layering, cyclic repetition 
fractionation) 

   

11 Indication of crustal 
contamination/felsification: 
• Xenoliths/veining 

   

 • Thermally eroded contacts    
12 Ni depletion as evidenced by 

geochemical trends: 
   

 • S/MgO    
 • Ni/MgO    
 • Ni/MgO / mg#    
 • Cu/Zr    
 • Other trends    

13 Location of base/shape of intrusive 
from geochemical/magnetic trends: 

   

 • MgO, Cr, Cr/MgO, mg#    
 • Magnetic trends    

 
-√ Indicates this criterion has been met for the assessment 
- First-level criteria are highlighted in yellow (see page 2) 
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Table 5.  Template for layered mafic-ultramafic intrusives, stratabound PGE–Ni–Cu bearing layers  (e.g. Merensky Reef of 
Bushveld Complex or Munni Munni and Weld Range in Australia) 

 MINERAL POTENTIAL 
 CRITERIA 

IDENTIFIED NOT IDENTIFIED 
 BUT LIKELY 

NOT IDENTIFIED 

1 Archaean or Proterozoic age 
 

√   

2 Proximity to deep-seated 
regional faults 
 

   

3 Large size of complex:    
 • Area >10 k m2    
 • Thickness (>5 km)    
 • Large magma volumes    
4 Contact between thick 

sequences of mafic-ultramafic 
and mafic rocks as defined by 
first major appearance of 
cumulus plagioclase 

   

5 Open-system with  multiple 
pulses of magma (layering, 
cyclic repetition, fractionation - 
important for high-R factor)  
 

   

6 Presence of other deposits: 
• Basal Ni-Cu-PGEs  

   

 • Hydrothermal PGEs    
 • Stratabound PGE-chromitite 

layers 
   

 • Stratabound Ti-V layers    
7 S saturation (late):    
 • Mafic-ultramafic rocks with 

high (>400 ppm) and low 
(<400 ppm) contents of S. 

   

 • Absence of rocks with only 
high contents (>400 ppm) of 
S (i.e. indication of S 
saturation throughout 
intrusion). 

   

 • Presence of disseminated 
(megascopic scale) magmatic 
sulphides in some but not all 
mafic rocks 

   

 • Geochemical trends (e.g. 
Cu/Pd, Pd/S, S/MgO) 

   

8 Presence of S-rich country 
rocks 

   

9 Evidence of magma mixing:    
 • Hybrid rocks    
 • Variety/cyclic repetition of  

rocks 
   

 • Magmatic unconformities    
10 Shape/base of intrusive as from 

Geochemical trends:  
   

 • mg#    
 • Cr    
 • Other geochemical trends    
 • Magnetic trends    

11 Parent magmas >10% MgO and 
>10-30 ppb Pt, Pd (from chilled 
marginal rocks) 

   

 
- √ Indicates this criterion has been met for the assessment 
- R factor –The ratio of the estimated volumes of magma over that to the sulphide melt constitutes the R factor (Campbell and Naldrett, 1979). 
- First-level criteria are highlighted in yellow (see page 2) 
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Table 6: Template for layered ultramafic intrusive PGE-Cu-Ni and PGE-Cr in zoned alkalic-mafic-ultramafic intrusions (Mordor, 
Northern Territory; Inagli, Russia) 
 

 MINERAL POTENTIAL  
CRITERIA 

IDENTIFIED NOT IDENTIFIED BUT  
LIKELY 

NOT IDENTIFIED 

1 Proximity to deep-seated regional faults 
 

√   

2 Large size of complex:    
 • Area >10 km2     
 • Thickness >5 km    
 • Large magma volumes    

3 Open-system with  multiple pulses of 
magma (layering, cyclic repetition, 
fractionation - important for high-R 
factor)  

   

4 Presence of stratabound PGE-sulphide 
mineralisation or deposits 

   

5 Presence of other deposits or 
mineralisation: 
• Basal Ni-Cu-PGEs  

   

 • Hydrothermal PGEs    
 • Stratabound PGE-chromitite layers    
 • Stratabound Ti-V layers    

6 S saturation (late):    
 • Mafic-ultramafic rocks with high (>400 

ppm) and low (<400 ppm) contents of 
S. 

   

 • Absence of rocks with only high 
contents (>400 ppm) of S (i.e. 
indication of S saturation throughout 
intrusion). 

   

 • Presence of disseminated (megascopic 
scale) magmatic sulphides in some but 
not all mafic rocks 

   

 • Geochemical trends (e.g. Cu/Pd, Pd/S, 
S/MgO) 

   

7 Presence of S-rich country rocks 
 

   

8 Evidence of magma mixing:    
 • Hybrid rocks    
 • Variety/cyclic repetition of  rocks    
 • Magmatic unconformities    

9 Shape/base of intrusive as from 
geochemical/geophysical trends:  

   

 • mg#    
 • Cr    
 • Other geochemical trends    
 • Magnetic trends    

 
- √ Indicates this criterion has been met for the assessment 
- R factor – The ratio of the estimated volumes of magma over that of the sulphide melt constitutes the R factor (Campbell and Naldrett, 1979) 
- First-level criteria are highlighted in yellow (see page 2) 
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Figure 1: Map of outcropping mafic-ultramafic intrusio
2001). The map highlights the wide distribution of the in
covered by alluvium. Undercover extensions of intrusion
to 8 (Meixner and Hoatson, 2004).  
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Figure 2. Overview of mineral potential for the three types of deposits for the mafic-ultramafic intrusions in the Arunta Region. 
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Figure 3. Mineral potential ranking of mafic-
ultramafic intrusions in the western part of the 
Arunta Region, as shown in Figure 1, for basal 
segregations of Ni-Cu-Co ± PGE sulphides in 
mafic-ultramafic intrusions. Major structures 
as follows; DBSZ – Desert Bore Shear Zone; 
HCT – Harry Creek Thrust; RT – Redbank 
Thrust. 
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Figure 4. Mineral potential ranking of 
mafic-ultramafic intrusions in the 
eastern part of the Arunta Region, as 
shown in Figure 1, for basal 
segregations of Ni-Cu-Co ± PGE 
sulphides in mafic-ultramafic intrusions. 
Major structures as follows: HCT – 
Harry Creek Thrust; RT – Redbank 
Thrust. 
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Figure 5. Mineral potential ranking of mafic-
ultramafic intrusions in the western part of the 
Arunta Region, as shown in Figure 1, for 
stratabound PGE-bearing sulphide layers in 
layered mafic-ultramafic intrusions. 
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Figure 6. Mineral potential ranking of 
mafic-ultramafic intrusions in the eastern 
part of the Arunta Region, as shown in 
Figure 1, for stratabound PGE-bearing 
sulphide layers in layered mafic-ultramafic 
intrusions and stratabound PGE-bearing 
sulphide deposits in ‘Alaskan-type’ 
intrusions. 
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Figure 7. Mineral potential ranking of the Attutra Metagabbro, Mount Stafford dolerite, Johannsen Metagabbro, 
Harry Anorthositic Gabbro in the Arunta Region for basal segregations of Ni-Cu-Co ± PGE sulphides in mafic-
ultramafic intrusions. 
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Figure 8. Mineral potential ranking of the Attutra Metagabbro, Mount Stafford dolerite, Johannsen Metagabbro, Harry 
Anorthositic Gabbro in the Arunta Region for stratabound PGE-bearing sulphide layers in layered mafic-ultramafic intrusions 
and the Mordor Complex for stratabound PGE-bearing sulphide deposits in ‘Alaskan-type’ intrusions.
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Appendix 1 
 

Assessment sheets of mafic-ultramafic intrusions for basal segregations of Ni-Cu-Co ± 
PGE sulphides 

 
Details of geochronological data can be found in Claoué-Long and Hoatson (2005) and field 
relationships/sizes of mafic-ultramafic intrusions and geochemical data are presented in 
Hoatson et al. (2005), Hoatson and Stewart (2001) and in GA’s OZCHEM database. 
Geophysical data for the intrusions are reported in Meixner and Hoatson (2004).  
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Layered mafic-ultramafic intrusives, basal segregations of Ni–Cu–Co sulphides (Voisey’s Bay in Canada, Sally Malay, Radio 
Hill, Mt Sholl in Australia) 

 
Andrew Young Hills: Outcrop area probably represents mid to lower part of intrusion. South-east part of intrusion faulted. 
Most of intrusive probably S saturated but the basal part is concealed and S undersaturated. Potential for basal segregations 
of Ni is high (5) with moderate to high certainty (4). 

 MINERAL POTENTIAL CRITERIA IDENTIFIED NOT IDENTIFIED BUT 
LIKELY 

NOT IDENTIFIED 

1 Proterozoic ages, deposits with 
Archaean ages less significant 

√    
1632.9 ± 2.8 Ma 

  

2 Presence of deep crustal structures 
 

√   
~60 km north of Redbank Thrust Zone and 
~32 km north of Desert Bore Thrust 

  

3 Small to moderate size 
>2 km2  
 

√  
~240 km2; part of concealed faulted and 
?interconnected cluster of mafic intrusions 

  

4 Proximity to feeder conduit/base of 
intrusive 
 

√ 
Conduit possibly at western end; intrusive a 
synform plunging south southwest 

  

5 Presence of magmatic and/or 
hydrothermal Ni-Cu-PGE-Au  
mineralisation 
 

 
 

 Not identified 

6 Presence of S-bearing country rocks 
 

  Not identified in 
Palaeoproterozoic sequences 
in Mt Doreen area 

7 S–saturated 
• Presence of mafic (ultramafic rocks 

are generally subordinate) rocks with 
high S content  (>400 ppm) 

 

√ 
Mafic intrusive, 12 samples >650 ppm S. No 
ultramafics in outcrop but may be present in 
concealed part of intrusive(s). Papunya 
Ultramafic ~90 km to south-east of the same 
age as Andrew Young Hills 

  

8 Early S saturation: 
• High S content (>400 ppm) 

throughout the intrusion 

√ Samples mid to lower sequence, 
eastern end of intrusive >650 ppm 
S; 70% of intrusive concealed to the 
west; S saturation at base level 
unknown 

 

 • S content of chilled margin rocks   S content of chilled margin 
not known 

 • Geochemical trends (S/MgO, Pd/S)   All Pd <0.5 ppb 
9 Presence of remobilised Cu-Au-Pd near 

base of intrusion or in country rock 
 

  Not identified 

10 Pulses of magma 
(Layering, Cyclic repetition, 
fractionation) 

√   
East end of intrusion strongly fractionated. 
Macroscopic layering visible on air photos 
and aeromagnetics but not readily visible on 
ground 

  

11 Indication of crustal 
contamination/felsification: 
• Xenoliths/veining 

√   
Hybrid dioritic and tonalitic rocks with 
resorbed zoned alkali feldspar xenocryst, 
quartz xenocryst. Rafts of country rock 

  

 • Thermally eroded contacts   Not identified 
12 Ni depletion as evidenced by 

geochemical trends: 
√ 
 

Cyclic trends may indicate some Ni 
depletion but no sharp variations 

 

 • S/MgO  Cyclic trends opposing Ni/MgO  
 • Ni/MgO  Cyclic variation with S/MgO  
 • Ni/MgO / mg#   Cyclic variation but no 

indication of Ni depletion 
 • Cu/Zr  All ratios <1 with cyclic trends, 

possible Ni depletion 
 

 • Other trends   None evident 
13 Location of shape/base of intrusive from 

geochemical/magnetic trends: 
√  
 Magnetic trends indicate younging to 
southwest (centre? of intrusion) geochemical 
trends unclear in regard to base  

  

 • MgO, Cr, Cr/MgO, mg#   No clear trends 
 • Magnetic trends Magnetic trends indicate younging to 

southwest 
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Layered mafic-ultramafic intrusives, basal segregations of Ni–Cu–Co sulphides (Voisey’s Bay in Canada, Sally Malay, Radio Hill, 
Mt Sholl in Australia) 

Mount Hay Granulite: Trends are difficult to judge because of complex structure. Most of the intrusive appears to be S 
saturated. The northern synform may represent an up faulted basal sequence and suggest Ni/MgO-mg# plots suggest 
possible Ni depletion. Potential for basal Ni sulphides is moderate to high (4) with a moderate level of certainty 3). 

 MINERAL POTENTIAL  
CRITERIA 

IDENTIFIED NOT IDENTIFIED  
BUT LIKELY 

NOT IDENTIFIED 

1 Proterozoic ages, deposits with 
Archaean ages less significant 

√ 
1803 ± 5 Ma 

  

2 Presence of deep crustal structures 
 

√  ~10 km north of Redbank Thrust Zone and 
~30 km south of Desert Bore Shear Zone 

  

3 Small to moderate size 
>2 km2  

√ 
~624 km2 

  

4 Proximity to feeder conduit/base of 
intrusive 
 

√ 
  
 
 

~3 km in centre, >3 km eastern end. 
Northern synform an up faulted 
more mafic basal sequence? depth 
to feeders unknown 

 

5 Presence of magmatic and/or 
hydrothermal Ni-Cu-PGE-Au  
mineralisation 

  Not identified 

6 Presence of S-bearing country rocks   Not identified in vicinity of 
intrusive 

7 S–saturated 
• Presence of mafic (ultramafic rocks 

are generally subordinate) rocks with 
high S content  (>400 ppm) 

√ 
Only mafic rocks present. All but 2 of ~30 
samples are probably S saturated. S from 2 
samples possibly depleted by metamorphism

  

8 Early S saturation: 
• High S content (>400 ppm) 

throughout the intrusion 

√  Most samples >500 ppm S, intrusive 
probably S saturated 

  

 • S content of chilled margin rocks  One chilled sample with 620 ppm S 
and 8.13% MgO, probably S 
saturated 

 

 • Geochemical trends (S/MgO, Pd/S)   Because of complex structure 
of intrusive, trends are 
inconclusive 

9 Presence of remobilised Cu-Au-Pd near 
base of intrusion or in country rock 

  Not identified 

10 Pulses of magma 
(Layering, Cyclic repetition, 
fractionation) 

√  Cyclic magnetic units, rare local 
compositional layering 

  

11 Indication of crustal 
contamination/felsification: 
• Xenoliths/veining 

√  Migmatised metasediments near northwest 
margins 

  

 • Thermally eroded contacts   Not identified 
12 Ni depletion as evidenced by 

geochemical trends: 
√    Two traverses, comments only on the 
eastern traverse as western traverse is 
subparallel to foliation 

  

 • S/MgO   Gradual increase to north 
with sharp fall near north 
margin 

 • Ni/MgO   Overall increase from south 
to north 

 • Ni/MgO / mg# Most mafic ratios in northern synform with 
markedly lower Ni/MgO ratios, possible Ni 
depletion? 

  

 • Cu/Zr   Ratios <1 in south followed 
by very sharp increases to 
north due to sharp fall in Zr 
value, significance unknown 

 • Other trends   None identified 
13 Location of base/shape of intrusive from 

geochemical/magnetic trends: 
√     

 • MgO, Cr, Cr/MgO, mg# MgO, Cr, Cr/MgO, mg# all show increases 
to north suggesting more primitive magmas 
in the northern (basal?) part of  Mt Hay  

  

 • Magnetic trends   None identified 
     

 



Mineral Potential Modelling of Proterozoic Mafic-Ultramafic Intrusions in the Arunta Region, Central Australia 

 
 

 

26

 
Layered mafic-ultramafic intrusives, basal segregations of Ni–Cu–Co sulphides (Voisey’s Bay in Canada, Sally Malay, Radio Hill, 
Mt Sholl in Australia) 

 
Mt Chapple Metamorphics: The intrusive is probably S saturated although the anomalous Pt, Pd, Au values at base may 
suggest S-unsaturated sequences to the south at base of intrusion. Potential for basal Ni sulphide segregations is moderate 
to high (4) with a moderate to high degree of certainty. 

 
 

MINERAL POTENTIAL  
CRITERIA 

IDENTIFIED NOT IDENTIFIED BUT 
LIKELY 

NOT IDENTIFIED 

1 Proterozoic ages, deposits with 
Archaean ages less significant 
 

√ 
1774 ± 1.9 Ma 

  

2 Presence of deep crustal structures 
 

√ 
~12 km north of Redbank Thrust Zone 
~6 km south of Desert Bore Thrust Zone 
~1 km north of Harry Creek Fault Zone 

  

3 Small to moderate size 
>2 km2  

√ 
2000 km2 

  

4 Proximity to feeder conduit/base of 
intrusive 
 

√ Thickness of intrusion and depth to 
conduit unknown, the southern 
boundary may be base 

 

5 Presence of magmatic and/or 
hydrothermal Ni-Cu-PGE-Au  
mineralisation 

  Not identified. Trace 
sulphides along southern 
contact 

6 Presence of S-bearing country rocks   Not identified in the region of 
the intrusive 

7 S–saturated 
• Presence of mafic (ultramafic rocks 

are generally subordinate) rocks with 
high S content  (>400 ppm) 

 

√ 
Only mafic rocks present. All but one sample 
>400 ppm S 

  

8 Early S saturation: 
• High S content (>400 ppm) 

throughout the intrusion 

√ 
Apart from one sample S values of all 
samples along traverse are >400 ppm 

  

 • S content of chilled margin rocks   No data 
 • Geochemical trends (S/MgO, Pd/S)   No clear trends 

9 Presence of remobilised Cu-Au-Pd near 
base of intrusion or in country rock 
 

  Not identified 

10 Pulses of magma 
(Layering, Cyclic repetition, 
fractionation) 

√ 
Local compositional banding, mafic 
granulites dominant in central portion of 
intrusion, fractionation trends suggest 
younging to north 

  

11 Indication of crustal 
contamination/felsification: 
• Xenoliths/veining 

√ 
Eastern and western portions of intrusive 
contain migmatitic sediments, central portion 
is mafic granulite 

  

 • Thermally eroded contacts   Not identified 
12 Ni depletion as evidenced by 

geochemical trends: 
√ 
 

  

 • S/MgO   No clear trend 
 • Ni/MgO   No clear trend 
 • Ni/MgO / mg#  Possible Ni depletion?  
 • Cu/Zr Distinct fall south to north then plateau at <1 

suggest chalcophile element depletion? 
  

 • Other trends   Not identified 
13 Location of base/shape of intrusive from 

geochemical/magnetic trends: 
√   

 • MgO, Cr, Cr/MgO, mg#  Cyclic decreases in mg#, Cr/MgO to 
north? Most mafic sample at 
southern boundary (base?) 

 

 • Magnetic trends More magnetic sequences under cover to 
north suggest younging to north 
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Layered mafic-ultramafic intrusives, basal segregations of Ni–Cu–Co sulphides (Voisey’s Bay in Canada, Sally Malay, Radio Hill, 
Mt Sholl in Australia) 

 
Enbra Granulite: Intrusive probably S saturated, with a moderate potential (3) and with a moderate degree of certainty 
(3) for basal (southern) margins of the intrusive away from the Harry Creek Fault Zone. 

 MINERAL POTENTIAL  
CRITERIA 

IDENTIFIED NOT IDENTIFIED BUT  
LIKELY 

NOT IDENTIFIED 

1 Proterozoic ages, deposits with 
Archaean ages less significant 

√ 
1810.7 ± 2.6 Ma 

  

2 Presence of deep crustal structures 
 

√ 
~47 km north of Redbank Thrust Zone 
~22 km south of Desert Bore Thrust Zone?  

Enbra Granulite/Harry Anorthositic 
Gabbro and Mt Hay 
Granulite/Anburla Anorthosite 
intrusions displaced 90 km along 
Harry Creek Fault? 

The presence of Harry Creek 
Fault Zone along the base of 
Enbra Granulite downgrades 
the potential for basal Ni 

3 Small to moderate size 
>2 km2  

√ 
~495 km2  

  

4 Proximity to feeder conduit/base of 
intrusive 
 

√   Part of intrusion base probably 
present but part truncated by fault. 
Thickness of intrusive and depth to 
conduit unknown 

 

5 Presence of magmatic and/or 
hydrothermal Ni-Cu-PGE-Au  
mineralisation 
 

  Not identified; Harry Creek 
VMS-type base metal 
prospect 2 km northeast of 
Enbra Granulite 

6 Presence of S-bearing country rocks 
 

√  VMS-type base metal deposits (Harry 
Creek) in the Strangways Complex (~1800-
1810 Ma) 

  

7 S–saturated 
• Presence of mafic (ultramafic rocks 

are generally subordinate) rocks with 
high S content  (>400 ppm) 

√ 
Only mafic rocks present. 8 out of 10 
samples probably S saturated 

  

8 Early S saturation: 
• High S content (>400 ppm) 

throughout the intrusion 

 2 samples with low S values, 
significance uncertain because of 
granulite metamorphism 

 

 • S content of chilled margin rocks   No data on chilled margin 
 • Geochemical trends (S/MgO, Pd/S)   S/MgO suggest S saturation 

throughout intrusion 
9 Presence of remobilised Cu-Au-Pd near 

base of intrusion or in country rock 
  Not identified 

10 Pulses of magma (layering, 
cyclic repetition, fractionation) 

√   Cyclic magnetic trends imply open 
fractionation with pulses of primitive 
magma; younging to north towards 
anorthosite and anorthositic gabbro 

  

11 Indication of crustal 
contamination/felsification: 
• Xenoliths/veining 

 
 
 

  
 
Not identified 

 • Thermally eroded contacts   Not identified 
12 Ni depletion as evidenced by 

geochemical trends: 
√ 
 

  

 • S/MgO   Cyclic decrease in mafic 
granulites south to north then 
sharp increase in anorthositic 
rocks near top, probably due 
to fractionation 

 • Ni/MgO   Ni/MgO ratio at lower 
plateau in anorthositic rocks, 
probably due to fractionation

 • Ni/MgO / mg#   No indication of Ni depletion
 • Cu/Zr  Cyclic variations between 0.84 and 

5.50, may indicate some chalcophile 
depletion at low ratios 

 

 • Other trends    
13 Location of base/shape of intrusive from 

geochemical/magnetic trends: 
√   

 • MgO, Cr, Cr/MgO, mg# Cyclic decrease from south to north in mg#, 
Cr/MgO suggesting more fractionated rocks 
to north and base to south 

  

 • Magnetic trends Cyclic magnetic trends suggest younging to 
north 
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Layered mafic-ultramafic intrusives, basal segregations of Ni–Cu–Co sulphides (Voisey’s Bay in Canada, Sally Malay, Radio 
Hill, Mt Sholl in Australia) 
Papunya gabbro: The intrusion is small for development of basal segregations of Ni unless it is part of a conduit for large volumes 
of magma of similar age intrusives in the region e.g. Papunya ultramafic, South Papunya gabbro, Andrew Young Hills. Available 
sampling, including two chilled margin samples, suggest it is S saturated. It has potential for basal segregations of Ni if the intrusion was 
a conduit system for large flows of magma. Potential is moderate (3) with a moderate degree of certainty (3). 

 MINERAL POTENTIAL  
CRITERIA 

IDENTIFIED NOT IDENTIFIED BUT  
LIKELY 

NOT IDENTIFIED 

1 Proterozoic ages, deposits with 
Archaean ages less significant 
 

√ 
 1636.5 ± 2.4  Ma 

  

2 Presence of deep crustal structures 
 

√ 
12 km south of Redbank Thrust Zone 

  

3 Small to moderate size 
>2 km2 
 

 
 

 1.5 km2 

4 Proximity to feeder conduit/base of 
intrusive 
 

√ 
 

A 400 m thick sill dipping 
moderately to the north? Younging 
to north from magnetic and 
geochemical trends. Base/conduit in 
south? 

 

5 Presence of magmatic and/or 
hydrothermal Ni-Cu-PGE-Au  
mineralisation 
 

  Mineralisation not identified 

6 Presence of S-bearing country rocks 
 

  S-bearing country rocks not 
identified in vicinity of the 
intrusion 

7 S–saturated 
• Presence of mafic (ultramafic rocks 

are generally subordinate) rocks with 
high S content  (>400 ppm) 

√ 
Six samples from the intrusion assayed 532-
964 ppm S 

  

8 Early S saturation: 
• High S content (>400 ppm) 

throughout the intrusion 

√ 
The intrusion appears to be saturated 
throughout, suggesting early saturation 

  

 • S content of chilled margin rocks Two samples of chilled gabbro assayed 736 
and 964 ppm S, suggesting early saturation 

  

 • Geochemical trends (S/MgO, Pd/S) Samples near interpreted base appear S 
saturated suggesting early S saturation 

  

9 Presence of remobilised Cu-Au-Pd near 
base of intrusion or in country rock 
 

  No mineralisation identified 

10 Pulses of magma 
(Layering, Cyclic repetition, 
fractionation) 

√ 
No compositional layering identified, but 
fractionation is present. Two chilled margin 
samples with contrasting MgO contents of 
8.38% (bottom) and 4.41% (top), suggesting 
different parent magmas or contamination? 

  

11 Indication of crustal 
contamination/felsification: 
• Xenoliths/veining 

√  
Sheets of granitic rocks within the 
intrusion may be rafts of country 
rocks 

 

 • Thermally eroded contacts   No eroded contacts identified
12 Ni depletion as evidenced by 

geochemical trends: 
√   
 

Possible indication of Ni depletion 
from coinciding high S/MgO and 
low Ni/MgO, and sharp variations 
in Cu/Zr 

 

 • S/MgO  S/MgO highs coinciding with 
Ni/MgO lows 

 

 • Ni/MgO  As above  
 • Ni/MgO / mg#   No clear trend 
 • Cu/Zr  Sharp variations between <1 and >1, 

possible indications of Ni depletion 
 

 • Other trends   None identified 
13 Location of base/shape of intrusive from 

geochemical/magnetic trends: 
√   

 • MgO, Cr, Cr/MgO, mg#   No clear trend 
 • Magnetic trends Magnetics indicate fractionation/younging to 

north 
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Layered mafic-ultramafic intrusives, basal segregations of Ni–Cu–Co sulphides (Voisey’s Bay in Canada, Sally Malay, Radio 
Hill, Mt Sholl in Australia) 
 
Kanandra Granulite: The 6 samples from an outcrop area at south west end of the complex is <20% of total extent of 
intrusion so very little information. The granulites appear to be lavas/shallow sills rather than an intrusive body. Most of 
samples probably saturated but northernmost sample may be undersaturated. Conduits may be present. Potential for basal 
segregations in conduits is moderate (3) with low to moderate certainty (3). 

 MINERAL POTENTIAL CRITERIA IDENTIFIED NOT IDENTIFIED BUT 
LIKELY 

NOT IDENTIFIED 

1 Proterozoic ages, deposits with 
Archaean ages less significant 
 

√ 
~1780 Ma? 

  

2 Presence of deep crustal structures 
 

  Exhumed between the Delny 
and Entire Point Shear Zones 
in stages until about 360 Ma 

3 Small to moderate size 
>2 km2  
 

√  ~2750 km2, interlayered with 
quartzofeldspathic and migmatitic gneisses, 
possibly shallow sills or lavas rather than an 
intrusion. Very heavily faulted, synform? 

  

4 Proximity to feeder conduit/base of 
intrusive 
 

√ Presence of conduits at shallow 
depths possible. Small circular 
magnetic anomalies are present. 
Significance unknown 

 

5 Presence of magmatic and/or 
hydrothermal Ni-Cu-PGE-Au  
mineralisation 
 

√  A nickel and a copper occurrence recorded 
30 and 40 km respectively east of the outcrop 
area 

  

6 Presence of S-bearing country rocks 
 

  Not identified. Basemetal 
sulphides reported in  
younger rocks at Boxhole and 
Perenti 

7 S–saturated 
• Presence of mafic (ultramafic rocks 

are generally subordinate) rocks with 
high S content  (>400 ppm) 

 

√ Only mafic rocks present. Most 
samples probably S saturated. 
Northern end sample most primitive 
(mg# 79) and 228 ppm S may be 
undersaturated if not S depleted 

 

8 Early S saturation: 
• High S content (>400 ppm) 

throughout the intrusion 

√ Both end samples of traverse are 
<400 ppm S but may be due to 
metamorphic depletion 

 

 • S content of chilled margin rocks   Not identified 
 • Geochemical trends (S/MgO, Pd/S)   No clear trend 

9 Presence of remobilised Cu-Au-Pd near 
base of intrusion or in country rock 
 

  Not identified 

10 Pulses of magma 
(Layering, Cyclic repetition, 
fractionation) 

  Fine grained, igneous 
layering and chilled margins 
absent, suggest lavas or 
shallow sills 

11 Indication of crustal 
contamination/felsification: 
• Xenoliths/veining 

   
 
Not evident 

 • Thermally eroded contacts   Not evident 
12 Ni depletion as evidenced by 

geochemical trends: 
 
 

 Trends may be across a 
synform of lavas or sills 
rather than an intrusion 

 • S/MgO   No clear trend 
 • Ni/MgO   No clear trend 
 • Ni/MgO / mg#   No indication of Ni depletion
 • Cu/Zr   Overall decrease of ratios 

from south to north, 
significance unknown 

 • Other trends   No clear trend 
13 Location of base/shape of intrusive from 

geochemical/magnetic trends: 
  Trends may be across a 

sequence of lavas or sills 
rather than an intrusion 

 • MgO, Cr, Cr/MgO, mg#  Highest values at north and south 
margins of complex; indicates a 
synform? 

No clear  trend 

 • Magnetic trends Younging to southwest   
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Layered mafic-ultramafic intrusives, basal segregations of Ni–Cu–Co sulphides (Voisey’s Bay in Canada, Sally Malay, Radio 
Hill, Mt Sholl in Australia) 
 
Papunya ultramafic: Intrusion is rather small for the development of basal segregations of Ni unless it acted as a conduit 
for large volumes of magma, possible if it is part of a conduit for large volumes of magma of similar age intrusives in the 
region e.g. Papunya ultramafic, South Papunya gabbro, Andrew Young Hills . Most samples including one chilled margin 
sample suggest it is S saturated throughout but one sample near base not be S saturated. The significance of the 
undersaturated sample is not known as it may indicate a concealed S undersaturated sequence or a local variation in S 
content. Potential for basal segregations of Ni is moderate (3) with a low degree of certainty (1).  

 MINERAL POTENTIAL CRITERIA IDENTIFIED NOT IDENTIFIED BUT 
LIKELY 

NOT IDENTIFIED 

1 Proterozoic ages, deposits with 
Archaean ages less significant 
 

√ 
1639.2 ± 2.0 Ma 

  

2 Presence of deep crustal structures 
 

√ 
Approximately 10 km north of Redbank 
Thrust? And within 40 km of other possible 
crustal structures 

  

3 Small to moderate size 
>2 km2  

 
 

 ~1.5 km2 

4 Proximity to feeder conduit/base of 
intrusive 
 

√ 
 

1 km thick? Conduit within 1 km 
depth? 

 

5 Presence of magmatic and/or 
hydrothermal Ni-Cu-PGE-Au  
mineralisation 
 

 
 

 Not identified. Traces of 
disseminated sulphide in 
marginal gabbro 

6 Presence of S-bearing country rocks 
 

  Not identified from available 
literature 

7 S–saturated 
• Presence of mafic (ultramafic rocks 

are generally subordinate) rocks with 
high S content  (>400 ppm) 

 

  Dominantly ultramafic, most 
samples >400 ppm  

8 Early S saturation: 
• High S content (>400 ppm) 

throughout the intrusion 

√ 
All but one sample between 452 and 
756 ppm S 

 One sample (2000081143) 
near basal contact with 
264 ppm S and high MgO 
(27.49%) 

 • S content of chilled margin rocks Chilled margin sample has 756 ppm S   
 • Geochemical trends (S/MgO, Pd/S)   No clear trend 

9 Presence of remobilised Cu-Au-Pd near 
base of intrusion or in country rock 
 

 
 

 Not identified 

10 Pulses of magma 
(Layering, Cyclic repetition, 
fractionation) 

√ 
 

Poor outcrop. Pyroxenic ultramafic 
rocks dominant, some gabbroic 
rocks. Highly variable MgO and Cr 
values may indicate chemical cyclic 
repetition and magma pulses 

 

11 Indication of crustal 
contamination/felsification: 
• Xenoliths/veining 

   
 
Not identified 

 • Thermally eroded contacts   Not identified 
12 Ni depletion as evidenced by 

geochemical trends: 
√ 
 

  

 • S/MgO   S/MgO highs coinciding with 
Ni/MgO highs  

 • Ni/MgO   As above 
 • Ni/MgO / mg#   No indication of Ni depletion
 • Cu/Zr  Some sharp variations between 1.86 

and 9.88 
 

 • Other trends   None identified 
13 Location of base/shape of intrusive from 

geochemical/magnetic trends: 
√     

 • MgO, Cr, Cr/MgO, mg#  Possible cyclic increase in Cr/MgO 
and mg# to east 

 

 • Magnetic trends   Not identified 
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Layered mafic-ultramafic intrusives, basal segregations of Ni–Cu–Co sulphides (Voisey’s Bay in Canada, Sally Malay, Radio 
Hill, Mt Sholl in Australia) 
Mount Stafford Dolerite:  Complex comprises stacked sills and dykes all of which except one are strongly S saturated. 
Samples from different sills indicate strong increase in S from west to east. Some of the bodies probably constitute 
interconnecting conduits although there is no evidence for movement of large volumes of magma. Potential is low to 
moderate (2) with a low to moderate certainty (2). 

 MINERAL POTENTIAL 
CRITERIA 

IDENTIFIED NOT IDENTIFIED BUT 
LIKELY 

NOT IDENTIFIED 

1 Proterozoic ages, deposits with 
Archaean ages less significant 
 

√ 
?1780 Ma (may be as old as ~1810 Ma) 

  

2 Presence of deep crustal structures 
 

 
 

 ~130 km north of Desert 
Bore Shear Zone; 
~160 km north of Red Bank 
Thrust Zone 

3 Small to moderate size 
>2 km2  
 

 
 

 Small bodies, stacked 
sequence of sills/dykes over 
42 km2 , individual bodies 
~1 km2 or less 

4 Proximity to feeder conduit/base of 
intrusive 
 

√ 
  

Some of the dykes are probably 
interconnected conduits. No 
evidence that these sills of restricted 
aerial extent are feeders to large 
magma volumes 

 

5 Presence of magmatic and/or 
hydrothermal Ni-Cu-PGE-Au  
mineralisation 
 

  Not identified 

6 Presence of S-bearing country rocks 
 

  Not identified 

7 S–saturated 
• Presence of mafic (ultramafic 

rocks are generally subordinate) 
rocks with high S content  (>400 
ppm) 

√ 
Only mafic rocks present, most of which except 
one are >500 ppm S. S saturation may have taken 
place within the cluster of intrusive bodies 

  

8 Early S saturation: 
• High S content (>400 ppm) 

throughout the intrusion 

√    Only mafic rocks present, all samples except 
the westernmost >500 ppm S 

  

 • S content of chilled margin rocks   No data 
 Geochemical trends (S/MgO, Pd/S)   Not identified, data on 

separate sills 
9 Presence of remobilised Cu-Au-Pd 

near base of intrusion or in country 
rock 

  Not identified 

10 Pulses of magma 
(Layering, Cyclic repetition, 
fractionation) 

  Compositional layering and 
fractionation trends 
apparently absent 

11 Indication of crustal 
contamination/felsification: 
• Xenoliths/veining 

   
 
Not evident 

 • Thermally eroded contacts   Not evident 
12 Ni depletion as evidenced by 

geochemical trends: 
√    Some trends evident across different intrusive 
bodies but their significance is not certain 
because of structural complexity  

  

 • S/MgO  Overall increase from west to east 
some sharp rises may indicated Ni 
depletion 

 

 • Ni/MgO   Very gradual decrease west to 
east, may indicate some Ni 
depletion 

 • Ni/MgO / mg#  May indicate Ni depletion in eastern 
sills 

 

 • Cu/Zr   Some sharp variations in 
ratios due to Zr variations 

 • Other trends    
13 Location of base/shape of intrusive 

from geochemical/magnetic trends: 
  The intrusions comprise a 

series of sills so not 
applicable for a single 
intrusion 

 • MgO, Cr, Cr/MgO, mg#   Not identified 
 • Magnetic trends   Not identified 
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Layered mafic-ultramafic intrusives, basal segregations of Ni–Cu–Co sulphides (Voisey’s Bay in Canada, Sally Malay, Radio 
Hill, Mt Sholl in Australia) 
 
Johannsen Metagabbro: Intrusion comprises radiating dykes rather than a magma chamber with conduits. All dykes 
appear S saturated. Potential for basal Ni segregations is low to moderate (2) with a moderate level of certainty (3). 

 MINERAL POTENTIAL 
CRITERIA 

IDENTIFIED NOT IDENTIFIED BUT 
LIKELY 

NOT IDENTIFIED 

1 Proterozoic ages, deposits with 
Archaean ages less significant 
 

√ 
1805.4 ± 3.4 Ma 
 

  

2 Presence of deep crustal structures 
 

√ 
~42 km north of Redbank Thrust Zone; 
~30 km south of Desert Bore Shear Zone? 
Harry Creek Fault Zone ~2 km south of intrusion 
(cuts/displaces the intrusion?) 

  

3 Small to moderate size 
>2 km2  
 

√ 
~42 km2 over total area, but individual bodies 
~1 km2 or less 

  

4 Proximity to feeder conduit/base of 
intrusive 
 

 
 
 

 Individual bodies <250 m 
thick, may represent conduits 
but large magma chamber not 
evident 

5 Presence of magmatic and/or 
hydrothermal Ni-Cu-PGE-Au  
mineralisation 
 

  Not evident 

6 Presence of S-bearing country rocks 
 

√ 
 Cu, Zn (e.g. Gum Tree, Oonagalabi type?) 
occurrences in felsic granulites of Strangways 
Complex 

  

7 S–saturated 
• Presence of mafic (ultramafic 

rocks are generally subordinate) 
rocks with high S content  (>400 
ppm) 

 

√ 
 Only mafic rocks present, all samples S saturated

  

8 Early S saturation: 
• High S content (>400 ppm) 

throughout the intrusion 

√ 
All samples from the separate bodies 500 ppm S 
or higher 

  

 • S content of chilled margin rocks   No data 
 • Geochemical trends (S/MgO, 

Pd/S) 
   

9 Presence of remobilised Cu-Au-Pd 
near base of intrusion or in country 
rock 
 

  Not identified 

10 Pulses of magma 
(Layering, Cyclic repetition, 
fractionation) 

  Not identified 

11 Indication of crustal 
contamination/felsification: 
• Xenoliths/veining 

   
 
Not evident 

 • Thermally eroded contacts   Not evident 
12 Ni depletion as evidenced by 

geochemical trends: 
 
 

 All samples from separate 
intrusive bodies, no trends 
identified 

 • S/MgO    
 • Ni/MgO    
 • Ni/MgO / mg#    
 • Cu/Zr    
 • Other trends    

13 Location of base/shape of intrusive 
from geochemical/magnetic trends: 

  Radiating dykes, shape/base 
of body unknown 

 • MgO, Cr, Cr/MgO, mg#    
 • Magnetic trends    
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Layered mafic-ultramafic intrusives, basal segregations of Ni–Cu–Co sulphides (Voisey’s Bay in Canada, Sally Malay, Radio 
Hill, Mt Sholl in Australia) 
 
West Papunya gabbro: The intrusion is very small for a basal segregation of Ni-Cu-Co sulphides unless it is part of a 
conduit for large volumes of magma of similar age intrusives in the region e.g. Papunya ultramafic, South Papunya gabbro, 
Andrew Young Hills. Low to moderate potential (2) for basal segregations of Ni-Cu-Co with a low to moderate 
certainty (2). 

 MINERAL POTENTIAL 
CRITERIA 

IDENTIFIED NOT IDENTIFIED BUT 
LIKELY 

NOT IDENTIFIED 

1 Proterozoic ages, deposits with 
Archaean ages less significant 
 

√ 
~1623 Ma 

  

2 Presence of deep crustal structures 
 

√ 
~13 km north of Redbank Thrust Zone, and 
within 43 km of other deep seated crustal 
structures 

  

3 Small to moderate size 
>2 km2  

 
 

 ~0.12 km2 

4 Proximity to feeder conduit/base of 
intrusive 
 

√ 
 

Intrusive is 200 m thick? May 
constitute a conduit to 
interconnecting intrusives or a 
metamorphic ‘boudin’ 

 

5 Presence of magmatic and/or 
hydrothermal Ni-Cu-PGE-Au  
mineralisation 
 

 
 

 Not identified 

6 Presence of S-bearing country rocks 
 

  Not identified from the 
perused literature 

7 S–saturated 
• Presence of mafic (ultramafic 

rocks are generally subordinate) 
rocks with high S content  (>400 
ppm) 

 

√ 
Only mafic rocks present, all samples >496 ppm 
S 

  

8 Early S saturation: 
• High S content (>400 ppm) 

throughout the intrusion 

√ 
All samples >496 ppm S, probably S saturated 

 One sample in middle of 
intrusion with 5 ppb Pt, 
1.5 ppb Pd and 4 ppb Au, 
10.64% MgO, 504 ppm S; 
possible late S saturation? 

 • S content of chilled margin rocks   Not available 
 • Geochemical trends (S/MgO, 

Pd/S) 
  Only mild trends of unknown 

significance 
9 Presence of remobilised Cu-Au-Pd 

near base of intrusion or in country 
rock 
 

  Not identified 

10 Pulses of magma 
(Layering, Cyclic repetition, 
fractionation) 

  Homogeneous body, layering 
not identified. Magnetics 
suggest younging to west 

11 Indication of crustal 
contamination/felsification: 
• Xenoliths/veining 

   
 
Not identified 

 • Thermally eroded contacts   Not identified 
12 Ni depletion as evidenced by 

geochemical trends: 
 
 

  

 • S/MgO   Slight decrease east to west 
of no obvious significance 

 • Ni/MgO   No trend from 3 samples 
 • Ni/MgO / mg#   No evident trend 
 • Cu/Zr   Slight increase east to west 
 • Other trends   Not evident 

13 Location of base/shape of intrusive 
from geochemical/magnetic trends: 

√   

 • MgO, Cr, Cr/MgO, mg#   Slight increases in Cr/MgO, 
mg# east to west of unknown 
significance 

 • Magnetic trends Consistent increase in magnetic susceptibility 
from east (base) to west (top) 
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Layered mafic-ultramafic intrusives, basal segregations of Ni–Cu–Co sulphides (Voisey’s Bay in Canada, Sally Malay, Radio 
Hill, Mt Sholl in Australia) 
South Papunya gabbro: Only 3 samples available, one near base may not be S saturated: which suggest late S saturation 
and suggest that the intrusive is not permissive for basal Ni segregations. There is no potential (0) for basal Ni 
segregations with a high degree of certainty (5). 

 MINERAL POTENTIAL 
CRITERIA 

IDENTIFIED NOT IDENTIFIED BUT 
LIKELY 

NOT IDENTIFIED 

1 Proterozoic ages, deposits with 
Archaean ages less significant 

√ 
1634.6 ± 4.8 Ma 

  

2 Presence of deep crustal structures 
 

√ 
  Within 9 km of Redbank Thrust Zone and 
within 34 km of other possible major crustal 
structures 

  

3 Small to moderate size 
>2 km2  

√ 
~3.5 km2 

  

4 Proximity to feeder conduit/base of 
intrusive 

√ 
 Thickness of intrusive 500m? 

  

5 Presence of magmatic and/or 
hydrothermal Ni-Cu-PGE-Au  
mineralisation 
 

   Trace of disseminated 
sulphides in gabbro in northern 
part of intrusion. Metamorphic 
pyrite? 

6 Presence of S-bearing country rocks   Not identified from available 
literature 

7 S–saturated 
• Presence of mafic (ultramafic 

rocks are generally subordinate) 
rocks with high S content  (>400 
ppm) 

 
 

 Only mafic rocks present. One 
out of three samples near base 
in SE and probably 
undersaturated which reduces 
potential for basal Ni sulphides 

8 Early S saturation: 
• High S content (>400 ppm) 

throughout the intrusion 

  Two samples >500ppm S. 
Southernmost (basal) sample 
236 ppm S with 14.19% MgO; 
1.5 ppb Pt, and 1 ppb Pd and 
Au suggesting S undersaturated 
magma 

 • S content of chilled margin rocks   Not available 
 • Geochemical trends (S/MgO, 

Pd/S) 
   

9 Presence of remobilised Cu-Au-Pd 
near base of intrusion or in country 
rock 
 

  Not identified. South east, 
basal?, contact faulted; this 
reduces potential for basal 
mineralisation 

10 Pulses of magma 
(Layering, Cyclic repetition, 
fractionation) 

  Not identified 

11 Indication of crustal 
contamination/felsification: 
• Xenoliths/veining 

√    
 Xenoliths of granite and feldspar xenocryst in 
gabbro, hybrid variants of gabbro near granite 
contacts 

  

 • Thermally eroded contacts   None identified 
12 Ni depletion as evidenced by 

geochemical trends: 
 
 

  

 • S/MgO   Strong increase from base to 
top indicating S saturation, 
possible Ni depletion near top 
rather than at base 

 • Ni/MgO   Strong decrease from base to 
top suggesting possible Ni 
depletion near top rather than 
base 

 • Ni/MgO / mg#   No indication of Ni depletion 
 • Cu/Zr   Decrease from base to top 

suggesting possible chalcophile 
element depletion near top 

 • Other trends   None identified 
13 Location of base/shape of intrusive 

from geochemical/magnetic trends: 
√   

 • MgO, Cr, Cr/MgO, mg# Strong Cr/MgO and distinct mg# decrease from 
south (base) to north (top) 

  

 • Magnetic trends   None identified 
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Layered mafic-ultramafic intrusives, basal segregations of Ni–Cu–Co sulphides (Voisey’s Bay in Canada, Sally Malay, Radio 
Hill, Mt Sholl in Australia) 
 
Anburla Anorthosite: All four samples probably S undersaturated which suggest the intrusion is not permissive for a basal 
Ni-Cu-Co type of deposit and hence there is no potential (0) for this type of deposit with a high degree of certainty (5). 

 MINERAL POTENTIAL CRITERIA IDENTIFIED NOT IDENTIFIED BUT 
LIKELY 

NOT IDENTIFIED 

1 Proterozoic ages, deposits with 
Archaean ages less significant 
 

√ 
Palaeoproterozoic 

  

2 Presence of deep crustal structures 
 

√ 
~20 km north of Redbank Thrust 
Zone, ~35 km south of Desert Bore 
Shear Zone 

  

3 Small to moderate size 
>2 km2  
 

√ 
Three outcrops along 38 km, largest 
body 13 km2 

  

4 Proximity to feeder conduit/base of 
intrusive 
 

√ 
 

Intrusion is <1 km thick so 
conduits may reach shallow 
depths 

 

5 Presence of magmatic and/or 
hydrothermal Ni-Cu-PGE-Au  
mineralisation 
 

  Not identified 

6 Presence of S-bearing country rocks 
 

  Not identified in the general region of 
the intrusion 

7 S–saturated 
• Presence of mafic (ultramafic rocks 

are generally subordinate) rocks with 
high S content  (>400 ppm) 

 

 
 

 Only mafic rocks present but all 
samples probably S undersaturated 
(<300 ppm) 

8 Early S saturation: 
• High S content (>400 ppm) 

throughout the intrusion 

 
 

 All samples <300 ppm, probably S 
undersaturated 

 • S content of chilled margin rocks   Not known 
 • Geochemical trends (S/MgO, Pd/S)   Not identified 

9 Presence of remobilised Cu-Au-Pd near 
base of intrusion or in country rock 
 

  Not identified 

10 Pulses of magma 
(Layering, Cyclic repetition, 
fractionation) 

√ 
Inch-scale’ compositional layering of 
ferromagnesian and plagioclase rich 
layers in less metamorphosed rocks 

‘  

11 Indication of crustal 
contamination/felsification: 
• Xenoliths/veining 

   
 
Not identified 

 • Thermally eroded contacts   Not identified 
12 Ni depletion as evidenced by 

geochemical trends: 
√ 
Only 3 samples available 

  

 • S/MgO   No clear trend 
 • Ni/MgO   No clear trend 
 • Ni/MgO / mg#   Unclear from only 3 samples 
 • Cu/Zr   Sharp variations, 2.29 to 17.0,  

significance unclear  
 • Other trends   None identified 

13 Location of base/shape of intrusive from 
geochemical/magnetic trends: 

√     

 • MgO, Cr, Cr/MgO, mg#  Slight increase in mg# and 
Cr/MgO south to north, 
suggesting northern sequence 
more primitive? 

 

 • Magnetic trends   None identified 
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Layered mafic-ultramafic intrusives, basal segregations of Ni–Cu–Co sulphides (Voisey’s Bay in Canada, Sally Malay, Radio Hill, Mt Sholl in 
Australia) 
 
Attutra Metagabbro: Presence of magnetite and anomalous V suggest a fractionated, evolved upper part of the intrusion. 
Analyses for S from 12 widely spaced samples throughout the intrusion suggest it is S undersaturated and hence not 
permissive for basal Ni segregations giving it no potential (0) with a high degree of certainty (5).  

 MINERAL POTENTIAL 
CRITERIA 

IDENTIFIED NOT IDENTIFIED BUT  
LIKELY 

NOT IDENTIFIED 

1 Proterozoic ages, deposits with 
Archaean ages less significant 
 

√    
1786.4 ± 4.2 Ma 

  

2 Presence of deep crustal structures 
 

  Near intersection of faults but no 
crustal scale structures identified 

3 Small to moderate size 
>2 km2  
 

√ 
~20 km2 

  

4 Proximity to feeder conduit/base of 
intrusive 
 

  Proximity to feeder conduits not 
known 

5 Presence of magmatic and/or 
hydrothermal Ni-Cu-PGE-Au  
mineralisation 
 

√ No known Ni prospects, Anomalous V 
(1.1%), Cu (1.4%), Pd (215 ppb), Pt (28 
ppb) and Au (104 ppb) associated with 
magnetite 

 

6 Presence of S-bearing country rocks 
 

√ 
Unit 5 of Bonya Schist contains sulphide 
bearing quartz magnetite/hematite rocks 
and sulphides in amphibolite, also 
Jervois Range base metals mine 

  

7 S–saturated 
• Presence of mafic (ultramafic 

rocks are generally subordinate) 
rocks with high S content  (>400 
ppm) 

  Low S values (<344 ppm) suggest 
intrusion is S undersaturated 

8 Early S saturation: 
• High S content (>400 ppm) 

throughout the intrusion 

  Low S values and presence of PGE 
in the intrusion suggest early 
saturation unlikely 

 • S content of chilled margin rocks   S content of one chilled margin rock 
is 344 ppm 

 • Geochemical trends (S/MgO, 
Pd/S) 

  No clear trend 

9 Presence of remobilised Cu-Au-Pd 
near base of intrusion or in country 
rock 

  No known remobilised Cu-Au-Pd 
near base 

10 Pulses of magma 
(Layering, Cyclic repetition, 
fractionation) 

√    Discontinuous magnetite layers; 
younging to east?; otherwise generally 
uniform; upper part of evolved tholeiitic 
intrusion? 

  

11 Indication of crustal 
contamination/felsification: 
• Xenoliths/veining 

√  Commingled net-vein features 
involving hybridisation of mafic and 
felsic magmas. Rafts of country rock 
within the intrusions along western 
contact 

  

 • Thermally eroded contacts   Thermally eroded contacts not 
known 

12 Ni depletion as evidenced by 
geochemical trends: 

√ 
 

  

 • S/MgO   Slight increase from west to east 
 • Ni/MgO   Slight decrease west to east 
 • Ni/MgO / mg# Possible Ni depletion in the northern 

part of the intrusion   
  

 • Cu/Zr   Low ratios in the chilled sample and 
sample 2000081158 in the west due 
to high Zr content 

 • Other trends    
13 Location of base/shape of intrusive 

from geochemical/magnetic trends: 
√   

 • MgO, Cr, Cr/MgO, mg#   mg# possibly increasing west to east  
 • Magnetic trends   Not evident 
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Layered mafic-ultramafic intrusives, basal segregations of Ni–Cu–Co sulphides (Voisey’s Bay in Canada, Sally Malay, Radio 
Hill, Mt Sholl in Australia) 
 
Riddock Amphibolite: These rocks appear to constitute interbedded lavas rather than an intrusion and all of the samples 
appear to be S undersaturated suggesting that these mafic rocks are not permissive for basal segregations of Ni-Cu-Co. 
There is no potential (0) from available data for basal segregations of Ni with a high level of certainty (5).  

 MINERAL POTENTIAL 
CRITERIA 

IDENTIFIED NOT IDENTIFIED BUT  
LIKELY 

NOT IDENTIFIED 

1 Proterozoic ages, deposits with 
Archaean ages less significant 
 

√ 
   Probably <734 ± 44 Ma 
 

  

2 Presence of deep crustal structures 
 

 
 

 ~80km east of the eastern 
extremities of Redbank and Desert 
Bore Thrust Zones, 

3 Small to moderate size 
>2 km2  
 

  ~420 km2, folded sheets, more 
likely lava flows than an intrusion 

4 Proximity to feeder conduit/base of 
intrusive 
 

 Thickness of folded bodies <2 km? 
Depth to conduits possible at <500 m 

 

5 Presence of magmatic and/or 
hydrothermal Ni-Cu-PGE-Au  
mineralisation 
 

√ 
Anomalous Pt-Pd-Au-Cu in felsic 
carbonate veins in chlorite-hematite 
altered amphibolite in Florence Creek 
shear zone 

  

6 Presence of S-bearing country rocks 
 

√     Cu, Zn (e.g. Oonagalabi prospect 
10 km SE) occurrences in felsic 
granulites of Strangways Complex 

  

7 S–saturated 
• Presence of mafic (ultramafic 

rocks are generally subordinate) 
rocks with high S content  (>400 
ppm) 

 
 

 All samples <200 ppm S. 
dominantly mafic rocks, only 
isolated lenses of peridotite within 
anorthositic gneiss 

8 Early S saturation: 
• High S content (>400 ppm) 

throughout the intrusion 

  All samples <200 ppm S, early S 
saturation unlikely 

 • S content of chilled margin rocks   Chilled margins appear absent 
 • Geochemical trends (S/MgO, 

Pd/S) 
  No distinct trend 

9 Presence of remobilised Cu-Au-Pd 
near base of intrusion or in country 
rock 
 

  Not identified 

10 Pulses of magma 
(Layering, Cyclic repetition, 
fractionation) 

  Not evident, the sequence appears to 
represent interbedded basaltic and 
tonalitic amphibolite and 
metasediments 

11 Indication of crustal 
contamination/felsification: 
• Xenoliths/veining 

   
 
Not evident 

 • Thermally eroded contacts   Not evident 
12 Ni depletion as evidenced by 

geochemical trends: 
√ 
 

 The traverse of samples probably 
across interbedded lavas rather than 
an intrusion 

 • S/MgO   No distinct trend 
 • Ni/MgO   No distinct trend 
 • Ni/MgO / mg#  Possible Ni depletion in samples 

200008108, 2000081109, 2000081110 
 

 • Cu/Zr   Sharp variations in ratios due to 
sharp variations in Zr, significance 
unknown 

 • Other trends   None identified 
13 Location of base/shape of intrusive 

from geochemical/magnetic trends: 
√  Not applicable as the complex 

comprises lava flows rather than a 
single intrusion 

 • MgO, Cr, Cr/MgO, mg#   No definite trend 
 • Magnetic trends   No trend identified 
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Layered mafic-ultramafic intrusives, basal segregations of Ni–Cu–Co sulphides (Voisey’s Bay in Canada, Sally Malay, Radio 
Hill, Mt Sholl in Australia) 
 
Harry Anorthositic Metagabbro: Intrusion probably S undersaturated and hence not permissive for basal Ni. There is no 
potential (0) for basal Ni sulphide segregations with a high degree of certainty (5). 

 MINERAL POTENTIAL 
CRITERIA 

IDENTIFIED NOT IDENTIFIED BUT  
LIKELY 

NOT IDENTIFIED 

1 Proterozoic ages, deposits with 
Archaean ages less significant 
 

√ 
1805 – 1785 Ma 

  

2 Presence of deep crustal structures 
 

√  
~42 km north of Redbank Thrust Zone; 
~30 km south of Desert Bore Shear 
Zone? 
Harry Creek Fault Zone ~2 km south of 
intrusion (cuts/displaces the intrusion?) 

  

3 Small to moderate size 
>2 km2  
 

√ 
~21 km2 but individual bodies <4 km2 
separated by younger intrusives 

  

4 Proximity to feeder conduit/base of 
intrusive 
 

√ 
 
 

Thickness of intrusive 1 km? Depth to 
conduit/base unknown. Younging to 
south? 

 

5 Presence of magmatic and/or 
hydrothermal Ni-Cu-PGE-Au  
mineralisation 
 

 
 

 Not identified 

6 Presence of S-bearing country rocks 
 

√    Cu, Zn (e.g. Gum Tree, Oonagalabi 
type?) occurrences in felsic granulites of 
Strangways Complex. Also cuts S 
saturated Johannsen Metagabbro 

  

7 S–saturated 
• Presence of mafic (ultramafic 

rocks are generally subordinate) 
rocks with high S content  (>400 
ppm) 

 

 
 
 

 Only mafic rocks present with all 
samples <236 ppm S 

8 Early S saturation: 
• High S content (>400 ppm) 

throughout the intrusion 

  All samples with <236 ppm S; all of 
intrusive probably undersaturated 

 • S content of chilled margin rocks   No data 
 • Geochemical trends (S/MgO, 

Pd/S) 
  S/MgO increasing to south but all 

values low so no S saturation 
9 Presence of remobilised Cu-Au-Pd 

near base of intrusion or in country 
rock 
 

  Not identified 

10 Pulses of magma 
(Layering, Cyclic repetition, 
fractionation) 

  Not identified. Dominantly 
anorthositic metagabbros. Most 
plagioclase rich rock sample in 
west. Fractionated? 

11 Indication of crustal 
contamination/felsification: 
• Xenoliths/veining 

   
 
Not identified 

 • Thermally eroded contacts   Not identified 
12 Ni depletion as evidenced by 

geochemical trends: 
√  Two traverses north of two and three 
samples 

  

 • S/MgO   Decreasing ratios to north? No 
indication of Ni depletion 

 • Ni/MgO   No definite trend 
 • Ni/MgO / mg#  May indicate Ni depletion in vicinity of 

samples 200008083 and 200008084 
 

 • Cu/Zr   Decreasing ratios to north? 
 • Other trends   None identified 

13 Location of base/shape of intrusive 
from geochemical/magnetic trends: 

   

 • MgO, Cr, Cr/MgO, mg#   No clear indication 
 • Magnetic trends   No indication 
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Appendix 2 
 

Assessment sheets of mafic-ultramafic intrusions for stratabound PGE-bearing sulphide layers 
 
Details of geochronological data can be found in Claoué-Long and Hoatson (2005) and field relationships/sizes of 
mafic-ultramafic intrusions and geochemical data are presented in Hoatson et al. (2005), Hoatson and Stewart (2001) 
and in GA’s OZCHEM database. Geophysical data for the intrusions are reported in Meixner and Hoatson (2004).  
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Layered mafic-ultramafic intrusives, stratabound PGE–Ni–Cu bearing layers (e.g. Merensky Reef of Bushveld Complex or 
Munni Munni and Weld Range in Australia) 
 
Attutra Metagabbro: The intrusion is probably S undersaturated. Anomalous Pd, Pt, Au, Cu and V are present. Potential 
for stratabound PGE bearing sulphide layers is moderate to high (4) with moderate to high certainty (4). 

 MINERAL POTENTIAL CRITERIA IDENTIFIED NOT IDENTIFIED BUT 
LIKELY 

NOT IDENTIFIED 

1 Archaean or Proterozoic age √      1786 ± 4.2 Ma    
2 Proximity to deep-seated regional faults 

 
  Near intersection of faults but 

no deep crustal structures 
identified 

3 Large size of complex: √   
 • Area >10 km2 ~20 km2   
 • Thickness (>5 km)   Unknown 
 • Large magma volumes   Unknown 

4 Contact between thick sequences of 
mafic-ultramafic and mafic rocks as 
defined by first major appearance of 
cumulus plagioclase 

  Only mafic rocks identified 

5 Open-system with  multiple pulses of 
magma (layering, cyclic repetition, 
fractionation - important for high-R 
factor)  
 

√  Open-system. mg# suggest possible cyclic 
trend/multiple magma pulses; younging to 
east? Discontinuous magnetite layers; 
otherwise generally uniform; upper part of 
evolved tholeiitic intrusion? 

  

6 Presence of other deposits: 
• Basal Ni-Cu-PGEs  

√   
Not identified 

 • Hydrothermal PGEs   Not identified 
 • Stratabound PGE-chromitite layers   Not identified 
 • Stratabound Ti-V layers Bodies with anomalous V (1.1%), Cu (1.4%), 

Pd (215 ppb), Pt (28 ppb) and Au (104 ppb) 
associated with magnetite layers 

  

7 S saturation (late): √   
 • Mafic-ultramafic rocks with high 

(>400 ppm) and low (<400 ppm) 
contents of S. 

  All samples are <400 ppm S 

 • Absence of rocks with only high 
contents (>400 ppm) of S (i.e. 
indication of S saturation throughout 
intrusion). 

None of the samples assayed >400 ppm   

 • Presence of disseminated 
(megascopic scale) magmatic 
sulphides in some but not all mafic 
rocks 

 No megascopic sulphides 
identified in areas examined but 
may be present in some areas 

 

 • Geochemical trends (e.g. Cu/Pd, 
Pd/S, S/MgO) 

  Conflicting trends on different 
traverses 

8 Presence of S-rich country rocks 
 

√  Unit 5 of Bonya Schist contains sulphide 
bearing quartz magnetite/hematite rocks and 
sulphides in amphibolite, also Jervois Range 
base metals mine 

  

9 Evidence of magma mixing: √   
 • Hybrid rocks Commingled net-vein features involving 

hybridisation of mafic and felsic magmas 
  

 • Variety/cyclic repetition of  rocks   No obvious cyclicity. 
 • Magmatic unconformities   No magma unconformities 

identified 
10 Shape/base of intrusive as from 

Geochemical trends:  
√   

 • mg#  Possible cyclic trend?  
 • Cr Broad decrease from west to east suggesting 

younging to east 
  

 • Other geochemical trends MgO decreasing west to east, younging to east?  Unknown significance. Distinct 
decline in Cu/Zr ratio from east 
to west; very strong increase of 
Zr from east to west 

 • Magnetic trends   None evident 
11 Parent magmas >10% MgO and >10-30 

ppb Pt, Pd (from chilled marginal rocks) 
 

 
 

 Sample 200008103 a chilled 
margin sample with 8.2% MgO, 
<0.5 ppb Pd, 0.5 ppb Pt 
(indicative of parent magma?) 
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Layered mafic-ultramafic intrusives, stratabound PGE–Ni–Cu bearing layers (e.g. Merensky Reef of Bushveld Complex or Munni 
Munni and Weld Range in Australia) 
 
Andrew Young Hills: Outcrop area represents a small proportion of mid to lower part of intrusion stratigraphy. South-east 
part of intrusion faulted. Most of intrusive probably S saturated but the basal part is concealed and may be S 
undersaturated. Potential for stratabound PGE sulphide layers is moderate (3) with moderate level of certainty (3). 

 MINERAL POTENTIAL  
CRITERIA 

IDENTIFIED NOT IDENTIFIED BUT 
LIKELY 

NOT IDENTIFIED 

1 Archaean or Proterozoic age √    1632.9 ± 2.8 Ma   
2 Proximity to deep-seated regional faults √   ~60 km north of Redbank Thrust Zone and 

~32 km north of Desert Bore Thrust 
  

3 Large size of complex: √   
 • Area >10 k m2 ~240 km2; part of  concealed faulted and 

?interconnected cluster of mafic intrusions 
  

 • Thickness (>5 km) >5 km   
 • Large magma volumes A relatively large intrusive(s)   

4 Contact between thick sequences of 
mafic-ultramafic and mafic rocks as 
defined by first major appearance of 
cumulus plagioclase 

√   Mafic-ultramafic contact 
possibly present in concealed 
areas (90%). AYH is the same 
age suite as Papunya Ultramafic 

 

5 Open-system with  multiple pulses of 
magma (layering, cyclic repetition, 
fractionation - important for high-R 
factor)  

√  East end of intrusion strongly fractionated. 
Macroscopic layering visible on air photos and 
aeromagnetics but not readily visible on ground 

  

6 Presence of other deposits: 
• Basal Ni-Cu-PGEs  

   
Not identified 

 • Hydrothermal PGEs   Not identified 
 • Stratabound PGE-chromitite layers   Not identified 
 • Stratabound Ti-V layers   Not identified 

7 S saturation (late): √   
 Mafic-ultramafic rocks with high (>400 

ppm) and low (<400 ppm) contents of S. 
 All samples at eastern end of 

intrusive >650 ppm S; the 
unsampled basal part of the 
intrusive possibly S 
undersaturated 

 

 Absence of rocks with only high 
contents (>400 ppm) of S (i.e. indication 
of S saturation throughout intrusion). 

 All of the samples from eastern 
end of intrusion S saturated; S 
saturation of concealed 70% of 
intrusion to west may be S 
undersaturated 

 

 Presence of disseminated (megascopic 
scale) magmatic sulphides in some but 
not all mafic rocks 

  Not identified in macroscopic 
descriptions 

 Geochemical trends (e.g. Cu/Pd, Pd/S, 
S/MgO) 

  Available data from outcrop 
suggest S saturated 

8 Presence of S-rich country rocks 
 

  Not identified in 
Palaeoproterozoic sequences 
in Mt Doreen area 

9 Evidence of magma mixing: √   
 Hybrid rocks Hybrid dioritic and tonalitic rocks with resorbed 

zoned alkali feldspar xenocryst, quartz xenocryst. 
Rafts of country rock 

  

 Variety/cyclic repetition of  rocks East end of intrusion strongly fractionated. 
Macroscopic layering visible on air photos and 
aeromagnetics but not readily visible on ground. 

  

 Magmatic unconformities   Not identified 
10 Shape/base of intrusive as from 

Geochemical trends:  
√     

 mg# Possible repetitive decreases/younging to north   
 Cr Possible repetitive decreases/younging to north   
 Other geochemical trends    
 Magnetic trends Magnetic trends indicate younging to southwest   

11 Parent magmas >10% MgO and >10-30 
ppb Pt, Pd (from chilled marginal rocks) 

 
 

 Intrusion margin samples not 
available 
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Layered mafic-ultramafic intrusives, stratabound PGE–Ni–Cu bearing layers (e.g. Merensky Reef of Bushveld Complex or Munni 
Munni and Weld Range in Australia) 
 
Mt Chapple Metamorphics: Intrusion appears saturated throughout, and on basis of available S data it is not permissive 
for stratabound PGE-Ni-Cu layers giving no potential (0) with moderate level of certainty (3). However anomalous PGE 
in the most mafic rock, still S saturated, at base of intrusion in south may indicate S undersaturated sequence to south under 
cover. 

 MINERAL POTENTIAL  
CRITERIA 

IDENTIFIED NOT IDENTIFIED BUT 
LIKELY 

NOT IDENTIFIED 

1 Archaean or Proterozoic age √     1774 ± 1.9 Ma   
2 Proximity to deep-seated regional 

faults 
 

√    ~12 km north of Redbank Thrust Zone 
~6 km south of Desert Bore Thrust Zone 
~1 km north of Harry Creek Fault Zone 

  

3 Large size of complex: √   
 • Area >10 k m2 2000 km2   
 • Thickness (>5 km)  unknown  
 • Large magma volumes  Relatively large size of intrusion 

suggest large magma volumes 
 

4 Contact between thick sequences of 
mafic-ultramafic and mafic rocks as 
defined by first major appearance of 
cumulus plagioclase 

  Thick mafic sequence, most mafic 
rock at the southern margin of 
outcrop may indicate ultramafics 
to south, Harry Creek Fault 
restricts possible extent 

5 Open-system with  multiple pulses of 
magma (layering, cyclic repetition, 
fractionation - important for high-R 
factor)  

√  Local compositional banding, mafic 
granulites dominant in central portion of 
intrusion, fractionation trends suggest 
younging to north 

  

6 Presence of other deposits: 
• Basal Ni-Cu-PGEs  

√ 
 

 Not identified. Trace sulphides 
along southern contact 

 • Hydrothermal PGEs   Not identified 
 • Stratabound PGE-chromitite layers   Not identified 
 • Stratabound Ti-V layers   Not identified 

7 S saturation (late): √   
 • Mafic-ultramafic rocks with high 

(>400 ppm) and low (<400 ppm) 
contents of S. 

  Apart from one sample S values 
of all samples along traverse are 
>400 ppm 

 • Absence of rocks with only high 
contents (>400 ppm) of S (i.e. 
indication of S saturation 
throughout intrusion). 

  Most samples appear to be S 
saturated 

 • Presence of disseminated 
(megascopic scale) magmatic 
sulphides in some but not all mafic 
rocks 

  Disseminated sulphides more 
abundant at the southern margin, 
S analyses suggest intrusion is S 
saturated to north 

 • Geochemical trends (e.g. Cu/Pd, 
Pd/S, S/MgO) 

  High S/MgO at base? suggesting 
early S saturation 

8 Presence of S-rich country rocks   Not identified 
9 Evidence of magma mixing: √   
 • Hybrid rocks Migmatitic sediments within intrusion   
 • Variety/cyclic repetition of  rocks Local compositional banding, mafic 

granulites dominant in central portion of 
intrusion, fractionation trends 

  

 • Magmatic unconformities   Not identified 
10 Shape/base of intrusive as from 

Geochemical trends:  
√   

 • mg# Decreasing from south (base?) then plateaus 
to north 

  

 • Cr Sharp decrease from south (base?), then 
partial recovery to north 

  

 • Other geochemical trends Cu/Zr, very distinct decrease from south 
(base?); anomalous Pt (14 ppb), Pd (15 ppb), 
Au (7 ppb) at base 

  

 • Magnetic trends More magnetic sequences under cover to 
north suggest younging to north 

  

11 Parent magmas >10% MgO and >10-
30 ppb Pt, Pd (from chilled marginal 
rocks) 

 
 

 No data 
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Layered mafic-ultramafic intrusives, stratabound PGE–Ni–Cu bearing layers (e.g. Merensky Reef of Bushveld Complex or 
Munni Munni and Weld Range in Australia) 
 
Mount Hay Granulite: Geochemical trends difficult to judge because of complex structure. Intrusion mostly S saturated 
with 4 possibly S undersaturated samples, one of those has very low PGEs. However two of these samples are probably 
from Anburla Anorthosite rather than Mount Hay Granulite. The other two may have been depleted in S by high grade 
metamorphism. Available data suggests that all of the Mount Hay Granulite is S saturated and hence not permissive for 
stratabound PGE-Ni-Cu bearing layers. Potential for stratabound PGE is low (0) with a high degree of certainty (5). 

 MINERAL POTENTIAL CRITERIA IDENTIFIED NOT IDENTIFIED BUT 
LIKELY 

NOT IDENTIFIED 

1 Archaean or Proterozoic age √  1803 ± 5 Ma   
2 Proximity to deep-seated regional 

faults 
 

√  ~10 km north of Redbank Thrust 
Zone and ~30 km south of Desert Bore 
Shear Zone 

  

3 Large size of the complex √     
 • Area >10 k m2 ~624 km2   
 • Thickness (>5 km) ~3 km in centre, >3 km eastern end.   
 • Large magma volumes Large magma volumes evident   

4 Contact between thick sequences of 
mafic-ultramafic and mafic rocks as 
defined by first major appearance of 
cumulus plagioclase 

  Only mafic sequences present, no 
evidence for ultramafic rocks 

5 Open-system with  multiple pulses of 
magma (layering, cyclic repetition, 
fractionation - important for high-R 
factor)  

√ Cyclic magnetic units, rare local 
compositional layering 

 

6 Presence of other deposits: 
• Basal Ni-Cu-PGEs  

   
Not identified 

 • Hydrothermal PGEs   Not identified 
 • Stratabound PGE-chromitite layers   Not identified 
 • Stratabound Ti-V layers   Not identified 

7 S saturation (late):    
 • Mafic-ultramafic rocks with high 

(>400 ppm) and low (<400 ppm) 
contents of S. 

  Only about 3 –4 samples possibly S 
undersaturated, possibly metamorphic 
depletion of S 

 • Absence of rocks with only high 
contents (>400 ppm) of S (i.e. 
indication of S saturation 
throughout intrusion). 

  Most samples including chilled 
sample S saturated 

 • Presence of disseminated 
(megascopic scale) magmatic 
sulphides in some but not all mafic 
rocks 

  Very rare disseminated sulphides 
identified in some outcrops 

 • Geochemical trends (e.g. Cu/Pd, 
Pd/S, S/MgO) 

  S/MgO, gradual increase to north with 
sharp fall near north margin, possible 
late S saturation? 

8 Presence of S-rich country rocks 
 

  Not identified in region of the 
intrusive 

9 Evidence of magma mixing: √   
 • Hybrid rocks  Not recorded but postulated 

intrusion of mafic magma in 
chambers of felsic magma 

 

 • Variety/cyclic repetition of  rocks Cyclic magnetic units, rare local 
compositional layering 

  

 • Magmatic unconformities   Not identified 
10 Shape/base of intrusive as from 

Geochemical trends:  
√  Two traverses, comments only on the 
eastern traverse as western traverse is 
subparallel to foliation 

  

 • mg# Increasing south to north (base?) over 
synform structure 

  

 • Cr Increasing south to north (base?) over 
synform structure 

  

 • Other geochemical trends Cr/MgO broad increase from south to 
north (base?) 

  

 • Magnetic trends   None identified 
11 Parent magmas >10% MgO and >10-

30 ppb Pt, Pd (from chilled marginal 
rocks) 
 

 
 

 One chilled sample with <0.5 ppm Pt, 
Pd, 8.13% MgO and 0. 75% TiO2 (low 
degree mantle melting?) 
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Layered mafic-ultramafic intrusives, stratabound PGE–Ni–Cu bearing layers  (e.g. Merensky Reef of Bushveld Complex or 
Munni Munni and Weld Range in Australia) 
 
South Papunya gabbro: One of the three samples near base S undersaturated? The intrusion is too small and too thin to be 
permissive for development of a substantial stratabound PGE bearing sulphide layers, but very small PGE layers may be 
present. It has no potential (0) for significant PGE layers with a high degree of certainty (5). 
 MINERAL POTENTIAL  

CRITERIA 
IDENTIFIED NOT IDENTIFIED BUT  

LIKELY 
NOT IDENTIFIED 

1 Archaean or Proterozoic age 
 

√  1634.6 ± 4.8 Ma   

2 Proximity to deep-seated regional faults 
 

√  Within 9 km of Redbank Thrust Zone 
and within 34 km of other possible 
major crustal structures 

  

3 Large size of complex:    
 • Area >10 k m2   ~3.5 km2 
 • Thickness (>5 km)   Thickness of intrusive 500m?
 • Large magma volumes   No evidence for large 

volumes 
4 Contact between thick sequences of 

mafic-ultramafic and mafic rocks as 
defined by first major appearance of 
cumulus plagioclase 

  Only mafic rocks identified, 
mafic-ultramafic contact not 
known to be present 

5 Open-system with  multiple pulses of 
magma (layering, cyclic repetition, 
fractionation - important for high-R 
factor)  
 

  Not identified 

6 Presence of other deposits: 
• Basal Ni-Cu-PGEs  

   
Not identified 

 • Hydrothermal PGEs   Not identified. 
Disseminated sulphides in 
northern part of intrusive. 

 • Stratabound PGE-chromitite layers   Not identified 
 • Stratabound Ti-V layers   Not identified 
7 S saturation (late): √   
 • Mafic-ultramafic rocks with high 

(>400 ppm) and low (<400 ppm) 
contents of S. 

Only 3 samples collected. Two samples 
with >500 ppm S, probably S saturated 

  

 • Absence of rocks with only high 
contents (>400 ppm) of S (i.e. 
indication of S saturation throughout 
intrusion). 

Southernmost sample 236 ppm S with 
14.19% MgO; 1.5 ppb Pt, and 1 ppb Pd 
and Au suggesting S undersaturated 
magma 

  

 • Presence of disseminated 
(megascopic scale) magmatic 
sulphides in some but not all mafic 
rocks 

Disseminated sulphides in the northern 
part of the intrusion 

  

 • Geochemical trends (e.g. Cu/Pd, 
Pd/S, S/MgO) 

S/MgO decreasing to SE and low S in 
the southernmost sample suggesting late 
S saturation 

  

8 Presence of S-rich country rocks 
 

  Not identified in the available 
literature 

9 Evidence of magma mixing:    
 • Hybrid rocks Xenoliths of granite and feldspar 

xenocryst in gabbro, hybrid variants of 
gabbro near granite contacts 

  

 • Variety/cyclic repetition of  rocks   Not identified 
 • Magmatic unconformities   Not identified 

10 Shape/base of intrusive as from 
Geochemical trends:  

√  Only 3 samples collected   

 • mg# Increasing from NW to SE, younging 
NW? 

  

 • Cr Increasing NW to SE, younging NW?   
 • Other trends Cr/MgO increasing from NW to SE 

suggesting younging to NW 
  

 • Magnetic trends   None identified 
11 Parent magmas >10% MgO and >10-30 

ppb Pt, Pd (from chilled marginal rocks) 
 

 
 

 Not available 
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Layered mafic-ultramafic intrusives, stratabound PGE–Ni–Cu bearing layers (e.g. Merensky Reef of Bushveld Complex or 
Munni Munni and Weld Range in Australia) 
 
Riddock Amphibolite: The mafic sequence appears to constitute interbedded lavas rather than an intrusion and therefore is 
not permissive for stratabound PGE bearing sulphide layers. There is no potential (0) for this type of deposit with a high 
degree of certainty. The complex may have some potential for Norilsk type PGE-Ni-Cu. 

 MINERAL POTENTIAL  
CRITERIA 

IDENTIFIED NOT IDENTIFIED BUT 
LIKELY 

NOT IDENTIFIED 

1 Archaean or Proterozoic age √         probably <734 ± 44 Ma   
2 Proximity to deep-seated regional 

faults 
 

 
 

 ~80km east of the eastern extremities of 
Redbank and Desert Bore Thrusts 

3 Large size of complex:    
 • Area >10 k m2   ~420 km2, folded lava flows rather than 

one intrusion 
 • Thickness (>5 km)   Thickness of folded bodies <2 km? 
 • Large magma volumes   Large magma volumes possible but not 

likely in form of a large intrusion 
4 Contact between thick sequences of 

mafic-ultramafic and mafic rocks as 
defined by first major appearance of 
cumulus plagioclase 

  Dominantly mafic sequence comprises 
lava flows rather than fractionated 
intrusive. Few isolated lenses of 
peridotite within anorthositic gneiss 

5 Open-system with  multiple pulses of 
magma (layering, cyclic repetition, 
fractionation - important for high-R 
factor)  
 

  Not evident, the sequence appears to 
represent interbedded basaltic and 
tonalitic amphibolite and metasediments

6 Presence of other deposits: 
• Basal Ni-Cu-PGEs  

√   
Not evident 

 • Hydrothermal PGEs Anomalous Pt-Pd-Au-Cu in felsic 
carbonate veins in chlorite-hematite 
altered amphibolite in Florence Creek 
shear zone 

  

 • Stratabound PGE-chromitite layers   Not evident 
 • Stratabound Ti-V layers   Not evident 

7 S saturation (late): √   

 • Mafic-ultramafic rocks with high 
(>400 ppm) and low (<400 ppm) 
contents of S. 

  All samples appear to be S 
undersaturated 

 • Absence of rocks with only high 
contents (>400 ppm) of S (i.e. 
indication of S saturation 
throughout intrusion). 

There are no rocks with >400 ppm S, the 
highest S content recorded in 6 samples 
is 192 ppm 

  

 • Presence of disseminated 
(megascopic scale) magmatic 
sulphides in some but not all mafic 
rocks 

  Not noted in macroscopic descriptions 

 • Geochemical trends (e.g. Cu/Pd, 
Pd/S, S/MgO) 

  No trends identified for S saturation 

8 Presence of S-rich country rocks 
 

√  Cu, Zn occurrences (e.g. Oonagalabi 
prospect 10 km SE) in felsic granulites 
of Strangways Complex 

  

9 Evidence of magma mixing:    
 • Hybrid rocks   Not evident 
 • Variety/cyclic repetition of  rocks   Not evident 
 • Magmatic unconformities   Not evident 

10 Shape/base of intrusive as from 
Geochemical trends:  

√  The traverse of samples probably 
across interbedded lavas rather than a 
single intrusion 

  

 • mg#  A cyclic decrease from north to 
south, more primitive magma in 
north? 

 

 • Cr   No distinct trend 
 • Other geochemical trends  Partial decrease in Cu/Zr from north 

to south 
 

 • Magnetic trends   No trends identified across sills 
11 Parent magmas >10% MgO and >10-

30 ppb Pt, Pd (from chilled marginal 
rocks) 

 
 

 Chilled margin rocks appear absent 
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Layered mafic-ultramafic intrusives, stratabound PGE–Ni–Cu bearing layers (e.g. Merensky Reef of Bushveld Complex or 
Munni Munni and Weld Range in Australia) 
 
Papunya ultramafic: Intrusion is too small and hence not permissive for development of substantial stratabound PGE 
layers. Most samples including one chilled margin sample suggest it is S saturated throughout, but one sample near base 
with high MgO may not be saturated. There is no potential (0) for stratabound PGE sulphide layers with a moderate 
degree of certainty (3). 

 MINERAL POTENTIAL 
CRITERIA 

IDENTIFIED NOT IDENTIFIED BUT  
LIKELY 

NOT IDENTIFIED 

1 Archaean or Proterozoic age 
 

√ 
1639.2 ± 2.0 Ma 

  

2 Proximity to deep-seated regional 
faults 
 

√ 
Approximately 10 km north of Redbank 
Thrust? And within 40 km of other 
possible crustal structures 

  

3 Large size of complex:    
 • Area >10 k m2   ~1.5 km2 
 • Thickness (>5 km)   1 km? 
 • Large magma volumes   No evidence of large volumes 

4 Contact between thick sequences of 
mafic-ultramafic and mafic rocks as 
defined by first major appearance 
of cumulus plagioclase 

√ Dominantly ultramafic with subordinate 
mafic 

 

5 Open-system with  multiple pulses 
of magma (layering, cyclic 
repetition, fractionation - important 
for high-R factor)  
 

√ 
 

Poor outcrop. Pyroxenic ultramafic 
rocks dominant, some gabbroic rocks. 
Highly variable MgO and Cr values may 
indicate chemical cyclic repetition and 
magma pulses 

 

6 Presence of other deposits: 
• Basal Ni-Cu-PGEs  

  Not identified. Traces of 
disseminated sulphide in marginal 
gabbro 

 • Hydrothermal PGEs   Not identified 
 • Stratabound PGE-chromitite 

layers 
  Not identified 

 • Stratabound Ti-V layers   Not present 
7 S saturation (late): √   
 • Mafic-ultramafic rocks with high 

(>400 ppm) and low (<400 ppm) 
contents of S. 

  One sample near base of intrusion with 
264 ppm S, the other samples are 
>450 ppm S 

 

 • Absence of rocks with only high 
contents (>400 ppm) of S (i.e. 
indication of S saturation 
throughout intrusion). 

 One sample, near base, with 264 ppm S 
and 27.49% MgO, may not be S 
saturated 

 

 • Presence of disseminated 
(megascopic scale) magmatic 
sulphides in some but not all 
mafic rocks 

 Disseminated sulphides identified in 
basal gabbroic rocks 

 

 • Geochemical trends (e.g. Cu/Pd, 
Pd/S, S/MgO) 

  No clear trend 

8 Presence of S-rich country rocks 
 

  Not identified from available 
literature 

9 Evidence of magma mixing: √   
 • Hybrid rocks   Not identified 
 • Variety/cyclic repetition of  

rocks 
  Gabbroic and websterites present, 

suggest cyclic repetition of rocks 
possible 

 • Magmatic unconformities   Not identified 
10 Shape/base of intrusive as from 

Geochemical trends:  
√   

 • mg#  Cyclic increases west to east, base east?  
 • Cr  Cyclic increases west to east, base east?  
 • Other trends  MgO, Cr/MgO overall increase to east, 

base in east? 
 

 • Magnetic trends   Not identified 
11 Parent magmas >10% MgO and 

>10-30 ppb Pt, Pd (from chilled 
marginal rocks) 
 

 
 

 A chilled margin sample assayed 
22.52% MgO, 756 ppm S, 
<0.5 ppb Pt, <0.5 ppb Pd. Low 
TiO2 (0.44%) 
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Layered mafic-ultramafic intrusives, stratabound PGE–Ni–Cu bearing layers (e.g. Merensky Reef of Bushveld Complex or 
Munni Munni and Weld Range in Australia) 
 
Papunya gabbro: The intrusion is too small for development of stratabound PGE bearing layers and available sampling 
suggests it is S saturated. This intrusion is not permissive for economically significant stratabound PGE layers and has a 
low potential (0) with a high degree of certainty (5). 

 MINERAL POTENTIAL  
CRITERIA 

IDENTIFIED NOT IDENTIFIED BUT  
LIKELY 

NOT IDENTIFIED 

1 Archaean or Proterozoic age 
 

√ 
1636.5 ± 2.4  Ma 

  

2 Proximity to deep-seated regional 
faults 
 

√ 
12 km south of Redbank Thrust 

  

3 Large size of complex:    
 • Area >10 k m2   1.5 km2 
 • Thickness (>5 km)   0.4 km 
 • Large magma volumes   No evidence of large volumes 

4 Contact between thick sequences of 
mafic-ultramafic and mafic rocks as 
defined by first major appearance of 
cumulus plagioclase 

  No ultramafics present unless 
Papunya Ultramafic to the south 
is part of the same system. No 
evidence of thick sequences 

5 Open-system with  multiple pulses of 
magma (layering, cyclic repetition, 
fractionation - important for high-R 
factor)  
 

√ 
No compositional layering identified, 
but fractionation is present 

  

6 Presence of other deposits: 
• Basal Ni-Cu-PGEs  

   
Not identified 

 • Hydrothermal PGEs   Not identified 
 • Stratabound PGE-chromitite layers   Not identified 
 • Stratabound Ti-V layers   Not identified 

7 S saturation (late):    
 • Mafic-ultramafic rocks with high 

(>400 ppm) and low (<400 ppm) 
contents of S. 

  Six samples from the intrusion 
assayed 532-964 ppm S. Two 
samples of chilled gabbro assayed 
>700 ppm S, suggesting early 
saturation 

 • Absence of rocks with only high 
contents (>400 ppm) of S (i.e. 
indication of S saturation 
throughout intrusion). 

  All rocks with high S content 

 • Presence of disseminated 
(megascopic scale) magmatic 
sulphides in some but not all mafic 
rocks 

  Not known 

 • Geochemical trends (e.g. Cu/Pd, 
Pd/S, S/MgO) 

  Samples near interpreted base 
appear S saturated suggesting 
early S saturation 

8 Presence of S-rich country rocks 
 

  S-rich rocks not known. 

9 Evidence of magma mixing: √   
 • Hybrid rocks   Not identified 
 • Variety/cyclic repetition of  rocks  Two chilled margin samples with 

contrasting MgO contents of 8.38% 
(bottom) and 4.41% (top), suggesting 
different parent magmas or 
contamination/mixing? 

 

 • Magmatic unconformities   Not identified 
10 Shape/base of intrusive as from 

Geochemical trends:  
√   

 • mg#   Not available 
 • Cr   No definite trend 
 • Other geochemical trends Cr/MgO increasing from N to S   
 • Magnetic trends Magnetics indicate 

fractionation/younging to north 
  

11 Parent magmas >10% MgO and >10-
30 ppb Pt, Pd (from chilled marginal 
rocks) 
 

 
 

 Chilled margin rocks assayed 4.41 
and 8.38% MgO; <0.5 and 0.5ppb 
Pt; <1 and 1 ppb Pd 
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Layered mafic-ultramafic intrusives, stratabound PGE–Ni–Cu bearing layers (e.g. Merensky Reef of Bushveld Complex, or 
Munni Munni and Weld Range in Australia) 
 
Enbra Granulite: Basal (early) S saturation of intrusive suggests it is not permissive for PGEs with no potential (0) and a 
high degree of certainty (5). Part of base of intrusive is sheared and not exposed. 

 MINERAL POTENTIAL  
CRITERIA 

IDENTIFIED NOT IDENTIFIED BUT  
LIKELY 

NOT IDENTIFIED 

1 Archaean or Proterozoic age √  1810.7 ± 2.6 Ma   
2 Proximity to deep-seated regional 

faults 
 

√   ~47 km north of Redbank Thrust 
Zone; ~22 km south of Desert Bore 
Thrust Zone?; ~8 km north of Harry 
Creek Fault Zone  

Enbra Granulite/Harry Anorthositic 
Gabbro and Mt Hay Granulite/ Anburla 
Anorthosite displaced 90 km along 
Harry Creek Fault Zone? 

 

3 Large size of complex: √   
 • Area >10 k m2 ~495 km2   
 • Thickness (>5 km)  Thickness of intrusive unknown Part of intrusion base truncated by 

local fault 
 • Large magma volumes  Probably large magma volume  

4 Contact between thick sequences of 
mafic-ultramafic and mafic rocks as 
defined by first major appearance of 
cumulus plagioclase 

  Only mafic rocks present 

5 Open-system with  multiple pulses of 
magma (layering, cyclic repetition, 
fractionation - important for high-R 
factor)  
 

√ Cyclic magnetic trends imply open 
fractionation with pulses of more 
primitive magma; younging to north 
towards anorthosite and anorthositic 
gabbro 

  

6 Presence of other deposits: 
• Basal Ni-Cu-PGEs  

   
Not identified 

 • Hydrothermal PGEs   Not identified 
 • Stratabound PGE-chromitite layers   Not identified 
 • Stratabound Ti-V layers   Not identified 

7 S saturation (late):    
 • Mafic-ultramafic rocks with high 

(>400 ppm) and low (<400 ppm) 
contents of S. 

  Basal sequences appear to be S 
saturated part of base not exposed 
due to faulting 

 • Absence of rocks with only high 
contents (>400 ppm) of S (i.e. 
indication of S saturation 
throughout intrusion). 

  Two samples near top of the 
intrusion may be S undersaturated 
or S depleted by metamorphism 

 • Presence of disseminated 
(megascopic scale) magmatic 
sulphides in some but not all mafic 
rocks 

  Not identified 

 • Geochemical trends (e.g. Cu/Pd, 
Pd/S, S/MgO) 

  S/MgO trends suggest early 
saturation 

8 Presence of S-rich country rocks 
 

√  VMS type base metal deposits (Harry 
Creek) in the Strangways Complex 
(~1800-1810 Ma) 

  

9 Evidence of magma mixing: √   
 • Hybrid rocks  In-situ commingling of  mafic and felsic 

magmas with net vein textures, flattened 
mafic pillows, hybrid rocks likely 

 

 • Variety/cyclic repetition of  rocks Cyclic magnetic trends, younging to 
north towards anorthositic rocks. Locally 
preserved cyclic pyroxene, plagioclase 
layering 

  

 • Magmatic unconformities   Not identified 
10 Shape/base of intrusive as from 

Geochemical trends:  
   

 • mg#  Cyclic decreases south (faulted base?) to 
north (top?) 

 

 • Cr  Cyclic decreases south (faulted base?) to 
north (top?) 

 

 • Other trends   None identified 
 • Magnetic trends  Cyclic magnetic trends suggest 

younging to north 
 

11 Parent magmas >10% MgO and >10-
30 ppb Pt, Pd (from chilled marginal 
rocks) 

 
 

 No data 
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Layered mafic-ultramafic intrusives, stratabound PGE–Ni–Cu bearing layers (e.g. Merensky Reef of Bushveld Complex or 
Munni Munni and Weld Range in Australia) 
 
Anburla Anorthosite: The intrusion is probably S undersaturated but is relatively small and thin. Four samples collected 
from the intrusive of which three are in a traverse. The intrusive consist entirely of anorthosites with no prospective 
pyroxene-rich rocks present. Potential for stratabound PGE-Ni-Cu is low (0) with a low to moderate (2) level of certainty.  

 MINERAL POTENTIAL 
CRITERIA 

IDENTIFIED NOT IDENTIFIED BUT  
LIKELY 

NOT IDENTIFIED 

1 Archaean or Proterozoic age 
 

√ 
Palaeoproterozoic 

  

2 Proximity to deep-seated regional 
faults 
 

1 
~20 km north of Redbank Thrust Zone, 
~35 km south of Desert Bore Shear Zone

  

3 Large size of complex: √    
 • Area >10 k m2 Three outcrops along 38 km, largest 

body 13 km2 
  

 • Thickness (>5 km)   <1 km 
 • Large magma volumes  Possibly moderate volumes  

4 Contact between thick sequences of 
mafic-ultramafic and mafic rocks as 
defined by first major appearance 
of cumulus plagioclase 

  Not evident. Only non prospective 
anorthosite sequences and no 
pyroxene rich mafic rocks present

5 Open-system with  multiple pulses 
of magma (layering, cyclic 
repetition, fractionation - important 
for high-R factor)  
 

  Not evident 

6 Presence of other deposits: 
• Basal Ni-Cu-PGEs  

   
Not identified 

 • Hydrothermal PGEs   Not identified 
 • Stratabound PGE-chromitite 

layers 
  Not identified 

 • Stratabound Ti-V layers   Not identified 
7 S saturation (late): √   
 • Mafic-ultramafic rocks with high 

(>400 ppm) and low (<400 ppm) 
contents of S. 

  All samples with <300 ppm S and 
no evidence of S saturation; but S 
may have been removed by 
metamorphism  

 • Absence of rocks with only high 
contents (>400 ppm) of S (i.e. 
indication of S saturation 
throughout intrusion). 

No evidence of S saturation throughout 
the intrusion 

  

 • Presence of disseminated 
(megascopic scale) magmatic 
sulphides in some but not all 
mafic rocks 

  No evidence of disseminated 
sulphides in field investigations 

 • Geochemical trends (e.g. Cu/Pd, 
Pd/S, S/MgO) 

  Geochemical trends do not 
suggest that S saturation has taken 
place in chamber 

8 Presence of S-rich country rocks   Not identified in region of 
intrusion 

9 Evidence of magma mixing:    
 • Hybrid rocks   Not evident 
 • Variety/cyclic repetition of  

rocks 
  Not evident 

 • Magmatic unconformities   Not identified 
10 Shape/base of intrusive as from 

Geochemical trends:  
√ 
  

  

 • mg#  mg# increasing south to north/base?  
 • Cr  Increasing south to north/base?  
 • Other geochemical trends   None identified 
 • Magnetic trends  Magnetic intensity decreases from south 

to north (base?) 
 

11 Parent magmas >10% MgO and 
>10-30 ppb Pt, Pd (from chilled 
marginal rocks) 

 
 

 No chilled samples available 
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Layered mafic-ultramafic intrusives, stratabound PGE–Ni–Cu bearing layers (e.g. Merensky Reef of Bushveld Complex or 
Munni Munni and Weld Range in Australia) 
 
West Papunya gabbro: The intrusion is far too small to be permissive for stratabound PGE-Ni-Cu bearing layers. It has 
no potential (0) with a high degree of certainty (5). 

 MINERAL POTENTIAL 
CRITERIA 

IDENTIFIED NOT IDENTIFIED BUT 
 LIKELY 

NOT IDENTIFIED 

1 Archaean or Proterozoic age 
 

√ 
~1625 Ma 

  

2 Proximity to deep-seated regional 
faults 
 

√ 
~13 km north of Redbank Thrust Zone, 
and within 43 km of other deep seated 
crustal structures 

  

3 Large size of complex:    
 • Area >10 k m2   ~0.12 km2 
 • Thickness (>5 km)   200 m? 
 • Large magma volumes   No evidence for large volumes 

4 Contact between thick sequences of 
mafic-ultramafic and mafic rocks as 
defined by first major appearance 
of cumulus plagioclase 

  Only mafic rocks present, no 
major mafic-ultramafic contacts 

5 Open-system with  multiple pulses 
of magma (layering, cyclic 
repetition, fractionation - important 
for high-R factor)  
 

  No evidence for multiple pulses 

6 Presence of other deposits: 
• Basal Ni-Cu-PGEs  

   
Not identified 

 • Hydrothermal PGEs   Not identified 
 • Stratabound PGE-chromitite 

layers 
  Not identified 

 • Stratabound Ti-V layers   Not identified 
7 S saturation (late):    
 • Mafic-ultramafic rocks with high 

(>400 ppm) and low (<400 ppm) 
contents of S. 

  All samples >496 ppm S, 
probably S saturated 

 • Absence of rocks with only high 
contents (>400 ppm) of S (i.e. 
indication of S saturation 
throughout intrusion). 

  The intrusion is probably S 
saturated throughout 

 • Presence of disseminated 
(megascopic scale) magmatic 
sulphides in some but not all 
mafic rocks 

  Not known 

 • Geochemical trends (e.g. Cu/Pd, 
Pd/S, S/MgO) 

   

8 Presence of S-rich country rocks 
 

  Not identified 

9 Evidence of magma mixing:    
 • Hybrid rocks   Not identified 
 • Variety/cyclic repetition of  

rocks 
  Not identified 

 • Magmatic unconformities   Not identified 
10 Shape/base of intrusive as from 

Geochemical trends:  
Only three samples across the intrusion 
W to E, plus one sample of a dyke. None 
of the trends indicate late S saturation 

  

 • mg# Very slight increase E to W   
 • Cr Increase E to W   
 • Other trends Slight increase E to W for Cr/MgO    
 • Magnetic trends    

11 Parent magmas >10% MgO and 
>10-30 ppb Pt, Pd (from chilled 
marginal rocks) 
 

 
 

 No data on chilled margins. One 
sample in middle of intrusion with 
5 ppb Pt, 1.5 ppb Pd and 4 ppb 
Au, 10.64% MgO, 504 ppm S 
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Layered mafic-ultramafic intrusives, stratabound PGE–Ni–Cu bearing layers (e.g. Merensky Reef of Bushveld Complex or 
Munni Munni and Weld Range in Australia) 
 
Kanandra Granulite: Probably a complex of extrusive rocks or shallow sills with intercalated metasediments. Anomalous 
PGE values are present but because of absence of large thick intrusives, the complex is not permissive for large stratabound 
PGE deposits. It has no potential for stratabound PGEs (0) with a high degree of certainty (5). Sampled outcrop <20% of 
full extent of Kanandra Granulite. May have some potential for Norilsk type of Ni-Cu-PGE. 

 MINERAL POTENTIAL  
CRITERIA 

IDENTIFIED NOT IDENTIFIED BUT 
 LIKELY 

NOT IDENTIFIED 

1 Archaean or Proterozoic age 
 

√           ~1780 Ma?   

2 Proximity to deep-seated regional 
faults 
 

 
 

 Complex exhumed between the 
Delny and Entire Point faults in 
stages up to about 360 Ma 

3 Large size of complex:    
 • Area >10 k m2   ~2750 km2, probably shallow sills/ 

lavas interlayered with gneisses 
 • Thickness (>5 km)   Individual sills/flows <5 km? 
 • Large magma volumes   Magma volumes unlikely to 

represent a large intrusive 
4 Contact between thick sequences of 

mafic-ultramafic and mafic rocks as 
defined by first major appearance of 
cumulus plagioclase 

  Not evident 

5 Open-system with  multiple pulses of 
magma (layering, cyclic repetition, 
fractionation - important for high-R 
factor)  

  Not evident. Sills younging to south 
west based on magnetics 

6 Presence of other deposits: 
• Basal Ni-Cu-PGEs  

√  A nickel and a copper occurrence 
recorded 30 and 40 km respectively east 
of the outcrop area but their 
mineralisation type not known 

  
 
 
 

 • Hydrothermal PGEs   Not identified 
 • Stratabound PGE-chromitite layers    

Not identified 
 • Stratabound Ti-V layers   Not identified 

7 S saturation (late): √   
 • Mafic-ultramafic rocks with high 

(>400 ppm) and low (<400 ppm) 
contents of S. 

Mafic rocks present. Pods of pyroxenite. 
Most samples probably S saturated. 
Northern end sample most primitive 
(mg# 79) and 228 ppm S, may be 
undersaturated 

  

 • Absence of rocks with only high 
contents (>400 ppm) of S (i.e. 
indication of S saturation 
throughout intrusion). 

The two end samples on north and south 
margins of complex <400 ppm S; 
possibly S undersaturated if S not 
depleted by metamorphism 

  

 • Presence of disseminated 
(megascopic scale) magmatic 
sulphides in some but not all mafic 
rocks 

  Disseminated sulphides not 
mentioned in perused reports 

 • Geochemical trends (e.g. Cu/Pd, 
Pd/S, S/MgO) 

  No clear trend 

8 Presence of S-rich country rocks 
 

  Not identified. Basemetal sulphides 
in younger rocks at Boxhole and 
Perenti 

9 Evidence of magma mixing:    
 • Hybrid rocks   Not evident 
 • Variety/cyclic repetition of  rocks    

Not evident 
 • Magmatic unconformities   Not evident 

10 Shape/base of intrusive as from 
Geochemical trends:  

√  Trends may be across a synform of 
lavas or sills rather than an intrusion 

  

 • mg#  Highest values at north and south 
margins of complex; a synform? 

 

 • Cr   No clear trend 
 • Other geochemical trends   Not identified 
 • Magnetic trends Younging to southwest   

11 Parent magmas >10% MgO and >10-
30 ppb Pt, Pd (from chilled marginal 
rocks) 

 
 

 Chilled margin rocks not evident 
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Layered mafic-ultramafic intrusives, stratabound PGE–Ni–Cu bearing layers (e.g. Merensky Reef of Bushveld Complex or 
Munni Munni and Weld Range in Australia) 
 
Mount Stafford Dolerite: Intrusion largely S saturated except for one sample in east. Intrusion consist of small 
bodies of up to 1 km2 and <200 m thick, and are too small for substantial stratabound PGE bearing sulphide layers. This complex is 
not permissive for this type of deposit and has a low potential (0) with a high degree of certainty (5). 

 MINERAL POTENTIAL  
CRITERIA 

IDENTIFIED NOT IDENTIFIED BUT  
LIKELY 

NOT IDENTIFIED 

1 Archaean or Proterozoic age 
 

√ 
?1780 Ma (may be as old as ~1810 Ma) 

  

2 Proximity to deep-seated regional 
faults 
 

 
 

 ~130 km north of Desert Bore 
Shear Zone; 
~160 km north of Red Bank 
Thrust Zone 

3 Large size of complex:    
 • Area >10 k m2   Small bodies, stacked sequence of 

sills/dykes over 42 km2 , 
individual bodies ~1 km2 or less 

 • Thickness (>5 km)   <200 m 
 • Large magma volumes   Not evident 

4 Contact between thick sequences of 
mafic-ultramafic and mafic rocks as 
defined by first major appearance of 
cumulus plagioclase 

  Not evident 

5 Open-system with  multiple pulses of 
magma (layering, cyclic repetition, 
fractionation - important for high-R 
factor)  
 

  Compositional layering and 
fractionation trends apparently 
absent 

6 Presence of other deposits: 
• Basal Ni-Cu-PGEs  

   
Not identified 

 • Hydrothermal PGEs   Not identified  
 • Stratabound PGE-chromitite layers   Not identified 
 • Stratabound Ti-V layers   Not identified 

7 S saturation (late): √   
 • Mafic-ultramafic rocks with high 

(>400 ppm) and low (<400 ppm) 
contents of S. 

  Only mafic rocks present, all 
samples except the westernmost 
>500 ppm S 

 • Absence of rocks with only high 
contents (>400 ppm) of S (i.e. 
indication of S saturation 
throughout intrusion). 

 All samples except the westernmost with 
a value of 224 ppm S 

 

 • Presence of disseminated 
(megascopic scale) magmatic 
sulphides in some but not all mafic 
rocks 

  No macroscopic identification, 
trace sulphides in petrological 
descriptions  

 • Geochemical trends (e.g. Cu/Pd, 
Pd/S, S/MgO) 

 S/MgO increasing west to east, western 
sample may be S undersaturated; S 
saturation may have occurred within the 
series of sills/dykes 

 

8 Presence of S-rich country rocks 
 

  Not identified 

9 Evidence of magma mixing:    
 • Hybrid rocks   Not identified 
 • Variety/cyclic repetition of  rocks   Not identified 
 • Magmatic unconformities   Not evident 

10 Shape/base of intrusive as from 
Geochemical trends:  

√  The intrusions comprise a series 
of sills so not applicable for a 
single intrusion 

 • mg#   No trend evident 
 • Cr   No clear trend 
 • Other geochemical trends  S/MgO decreasing east to west,  more 

primitive magmas in west? 
 

 • Magnetic trends   Not identified 
11 Parent magmas >10% MgO and >10-

30 ppb Pt, Pd (from chilled marginal 
rocks) 

 
 

 No chilled margin samples 
available 
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Layered mafic-ultramafic intrusives, stratabound PGE–Ni–Cu bearing layers  (e.g. Merensky Reef of Bushveld Complex or 
Munni Munni and Weld Range in Australia) 
 
Johannsen Metagabbro: Intrusion is probably S saturated and too small for stratabound PGE deposits. It is not permissive 
for stratabound PGE-Ni-Cu deposits with no potential for this type of deposit (0) with a high level of certainty (5). 

 MINERAL POTENTIAL  
CRITERIA 

IDENTIFIED NOT IDENTIFIED BUT  
LIKELY 

NOT IDENTIFIED 

1 Archaean or Proterozoic age 
 

√ 
1805.4 ± 3.4 Ma 

  

2 Proximity to deep-seated regional 
faults 
 

√     ~42 km north of Redbank Thrust 
Zone; 
~30 km south of Desert Bore Shear 
Zone? 
Harry Creek Fault Zone ~2 km south of 
intrusion (cuts/displaces the intrusion?) 

  

3 Large size of complex:    
 • Area >10 k m2   ~42 km2 over total area, but 

individual bodies ~1 km2 or less 
 • Thickness (>5 km)   <250 m 
 • Large magma volumes   Not evident 

4 Contact between thick sequences of 
mafic-ultramafic and mafic rocks as 
defined by first major appearance of 
cumulus plagioclase 

  Thick sequences not evident 

5 Open-system with  multiple pulses of 
magma (layering, cyclic repetition, 
fractionation - important for high-R 
factor)  
 

  Not evident 

6 Presence of other deposits: 
• Basal Ni-Cu-PGEs  

   
Not evident 

 • Hydrothermal PGEs   Not evident 
 • Stratabound PGE-chromitite layers    

Not evident 
 • Stratabound Ti-V layers   Not evident 

7 S saturation (late):    
 • Mafic-ultramafic rocks with high 

(>400 ppm) and low (<400 ppm) 
contents of S. 

  All samples from the separate 
bodies =>500 ppm S 

 • Absence of rocks with only high 
contents (>400 ppm) of S (i.e. 
indication of S saturation 
throughout intrusion). 

  All samples from the separate 
bodies =>500 ppm S 

 • Presence of disseminated 
(megascopic scale) magmatic 
sulphides in some but not all mafic 
rocks 

  Trace disseminated sulphides in 
most bodies 

 • Geochemical trends (e.g. Cu/Pd, 
Pd/S, S/MgO) 

  Not identified 

8 Presence of S-rich country rocks 
 

√  Cu, Zn (e.g. Gum Tree, Oonagalabi 
type?) occurrences in felsic granulites of 
Strangways Complex 

  

9 Evidence of magma mixing:    
 • Hybrid rocks   Not identified 
 • Variety/cyclic repetition of  rocks   Not identified 
 • Magmatic unconformities   Not identified 

10 Shape/base of intrusive as from 
Geochemical trends:  

  All samples are from separate 
intrusive bodies, no trends 
identified 

 • mg#    
 • Cr    
 • Other geochemical trends    
 • Magnetic trends    

11 Parent magmas >10% MgO and >10-
30 ppb Pt, Pd (from chilled marginal 
rocks) 

 
 

 No data 
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Layered mafic-ultramafic intrusives, stratabound PGE–Ni–Cu bearing layers  (e.g. Merensky Reef of Bushveld Complex or 
Munni Munni and Weld Range in Australia) 
 
Harry Anorthositic Gabbro: Five samples in two traverses. Intrusion may be S undersaturated, it comprises remnants of a 
mafic intrusive invaded by younger rocks, remnants of intrusive appear to be too small for a substantial stratabound PGE 
deposit hence potential is low (1) with a low degree of certainty (1). 

 MINERAL POTENTIAL  
CRITERIA 

IDENTIFIED NOT IDENTIFIED BUT  
LIKELY 

NOT IDENTIFIED 

1 Archaean or Proterozoic age 
 

√ 
1805 – 1785 Ma 

  

2 Proximity to deep-seated regional 
faults 
 

√     ~42 km north of Redbank Thrust 
Zone; 
~30 km south of Desert Bore Shear 
Zone? 
Harry Creek Fault Zone ~2 km south of 
intrusion (cuts/displaces the intrusion?) 

  

3 Large size of complex:    
 • Area >10 k m2  ~21 km2 but individual bodies <4 km2 

separated by younger intrusives 
 

 • Thickness (>5 km)   1 km? 
 • Large magma volumes   No evidence for large magma 

volumes 
4 Contact between thick sequences of 

mafic-ultramafic and mafic rocks as 
defined by first major appearance of 
cumulus plagioclase 

  Only mafic rocks present, 
ultramafics not located 

5 Open-system with  multiple pulses of 
magma (layering, cyclic repetition, 
fractionation - important for high-R 
factor)  
 

 
 

 Not identified. Dominantly 
anorthositic Metagabbro. Most 
plagioclase rich rock sample in 
west. Fractionated? 

6 Presence of other deposits: 
• Basal Ni-Cu-PGEs  

   
Not identified 

 • Hydrothermal PGEs   Not identified 
 • Stratabound PGE-chromitite layers    

Not identified 
 • Stratabound Ti-V layers   Not identified 

7 S saturation (late): √   
 • Mafic-ultramafic rocks with high 

(>400 ppm) and low (<400 ppm) 
contents of S. 

All values <236 S, probably only S 
undersaturated 

  

 • Absence of rocks with only high 
contents (>400 ppm) of S (i.e. 
indication of S saturation 
throughout intrusion). 

None of the samples present appear to be 
S saturated. Possible S depletion due to 
metamorphism 

  

 • Presence of disseminated 
(megascopic scale) magmatic 
sulphides in some but not all mafic 
rocks 

  Not evident 

 • Geochemical trends (e.g. Cu/Pd, 
Pd/S, S/MgO) 

  S/MgO increasing to but all S 
values low with no S saturation 

8 Presence of S-rich country rocks 
 

√  Cu, Zn (e.g. Gum Tree, Oonagalabi 
type?) occurrences in felsic granulites of 
Strangways Complex. Also cuts S 
saturated Johannsen Metagabbro 

  

9 Evidence of magma mixing:    
 • Hybrid rocks   Not evident 
 • Variety/cyclic repetition of  rocks   Not evident 
 • Magmatic unconformities   Not evident 

10 Shape/base of intrusive as from 
Geochemical trends:  

√     

 • mg#  Increase to north/base?  
 • Cr  Increase to north/base?  
 • Other geochemical trends   Not identified 
 • Magnetic trends     No indication 

11 Parent magmas >10% MgO and >10-
30 ppb Pt, Pd (from chilled marginal 
rocks) 

 
 

 No data 
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Appendix 3 
 

Assessment sheets of mafic-ultramafic intrusions for stratabound PGE-bearing sulphide deposits in 
‘Alaskan-type’ intrusions 

 
Details of geochronological data can be found in Claoué-Long and Hoatson (2005) and field relationships/sizes of 
mafic-ultramafic intrusions and geochemical data are presented in Hoatson et al. (2005), Hoatson and Stewart (2001) 
and in GA’s OZCHEM database. Geophysical data for the intrusions are reported in Meixner and Hoatson (2004) 
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Layered ultramafic intrusive PGE-Cu-Ni and PGE-Cr in zoned alkalic-mafic-ultramafic intrusions (Mordor, Northern 
Territory; Inagli, Russia) 
 
Mordor Complex: The complex is partly S saturated with the S saturated/S undersaturated interface within the ultramafic 
core of complex. Exploration results indicate that PGE rich disseminated sulphides are associated with this interface. The  
limited extent of the ultramafic rocks may restrict the size of a potential deposit. Potential for stratabound PGE-rich 
sulphides assessed as 5/5 with a moderate degree of certainty. 
 MINERAL POTENTIAL CRITERIA IDENTIFIED NOT IDENTIFIED BUT LIKELY NOT IDENTIFIED 

1 Proximity to deep-seated regional faults 
 

√  Yes. The intrusion is ~50 km north-
north west of the Woolanga Lineament, 
a deep seated crustal dislocation 

  

2 Large size of complex: √   
 • Area >10 km2   Uncertain. Airborne magnetic 

interpretation indicates four separate 
areas of high magnetic areas over an 
area of ~15-20 km2. The extent of the 
ultramafic rocks within the complex 
appear to be more restricted 

 

 • Thickness >5 km  Likely. The south east anomaly has a 
depth extent of <1 km while the 
northern anomalies have much greater 
depth extent 

 

 • Large magma volumes   No. Moderate rather than large 
magma volumes suggested by 
the extent of intrusions 

3 Open-system with  multiple pulses of 
magma (layering, cyclic repetition, 
fractionation - important for high-R factor)  

√  Yes. Exploration results indicate 
younger more primitive peridotite 
succeeding older more fractionated 
pyroxenite 

  

4 Presence of stratabound PGE-sulphide 
mineralisation or deposits 

√ Likely. Exploration drilling suggest 
PGE-sulphide mineralisation is 
present 

 

5 Presence of other deposits or 
mineralisation: 
• Basal Ni-Cu-PGEs  

√  No. not identified 

 • Hydrothermal PGEs Yes. Hydrothermal PGE present   
 • Stratabound PGE-chromitite layers   No. not identified 
 • Stratabound Ti-V layers   No. not identified 

6 S saturation (late):    
 • Mafic-ultramafic rocks with high 

(>400 ppm) and low (<400 ppm) 
contents of S. 

Yes. S content in ultramafic rocks ranges 
344 to 940 ppm S suggesting that late S 
saturation may have taken place 

  

 • Absence of rocks with only high 
contents (>400 ppm) of S (i.e. 
indication of S saturation throughout 
intrusion). 

Yes. Both high and low contents present, 
hence intrusion is not saturated 
throughout 

  

 • Presence of disseminated 
(megascopic scale) magmatic 
sulphides in some but not all mafic 
rocks 

 Likely. Disseminated magmatic 
sulphides in some of the ultramafics 
suggesting at least partial S saturation 

 

 • Geochemical trends (e.g. Cu/Pd, 
Pd/S, S/MgO) 

  Uncertain. Some samples may 
be collected along magmatic 
layers of the intrusive 

7 Presence of S-rich country rocks 
 

√   Likely. Several base metal sulphide 
prospects are present in the region and 
S-rich rocks could be present 

 

8 Evidence of magma mixing: √   
 • Hybrid rocks   Not recorded. 
 • Variety/cyclic repetition of  rocks  Likely. Company reports indicate that 

younger peridotite overlies older more 
fractionated pyroxenite and magma 
mixing may have taken place 

 

 • Magmatic unconformities   Not recorded 
9 Shape/base of intrusive as from 

geochemical/geophysical trends:  
√  Exploration drilling suggest that at 
least some PGE bearing sulphide are as 
shallow as 200 m within the surface 

 Geochemical trends 
inconclusive, samples probably 
taken along a magmatic layer 

 • mg#   Uncertain 
 • Cr   Uncertain 
 • Other geochemical trends   Uncertain 
 • Magnetic trends Yes. Modelling of magnetic and gravity 

airborne data suggest vertical plug like 
bodies 
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