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INTRODUCTION 
The Pilbara Craton is composed of Archean granite-greenstone terranes exposed over an area of 530 x 230 
km (Fig. 1). The southern half of the craton is unconformably overlain by the Fortescue and Hamersley 
Basins, with the Hamersley Basin containing Paleoproterozoic banded iron-formation (BIF) units that host 
the bulk of Western Australia’s iron resources (>76 %). This contribution presents an overview of the main 
BIF-hosted iron ore deposits in the northern half of the Pilbara Craton (that is, excluding the Hamersley 
Basin), with an emphasis on relationships between the BIF host, structures, iron ore types, alteration mineral 
assemblages, and indicator geochemistry for higher-grade (>55 wt% Fe) iron ore zones. 

The greenstone sequences in the northern half of the Pilbara Craton comprise mainly volcanic and clastic 
sedimentary rocks, with minor intervals of Mesoarchean BIF that are thickest and most laterally extensive in 
the eastern parts of the craton. Iron ore deposits in the Pilbara Craton are divided based on their genetic and 
host rock associations into primary magnetite-rich BIF (21 to 37 wt% Fe), higher-grade supergene-enriched 
BIF (>55 wt% Fe), pisolitic ore formed in paleochannels (52-57 wt% Fe), detrital ores (<58 wt% Fe), and 
orthomagmatic Fe-V-Ti ore hosted by layered mafic igneous rocks (~44 wt% Fe) (Fig. 1). Primary and 
supergene-enriched iron ore deposits are the main source of iron in the Pilbara Craton, representing >96 % 
of all iron resources in terms of their contained Fe (i.e. 6173 from a total of 6401 Mt Fe; these estimates are 
a combination of resource plus reserve amounts reported by the Department of Mines and Petroleum 
MINDEX database, June 2016).  

PREVIOUSLY PUBLISHED WORK 
Early documentation of iron ore occurrences in the Pilbara Craton are provided by the Geological Survey of 
Western Australian as part of their preliminary economic assessment of the region (e.g. Woodward 1890; 
Maitland and Montgomery 1908; Veevers and Wells 1959; de la Hunty 1961; Macleod 1962); these reports 
describe the mineralogical and chemical characteristics of some supergene-enriched BIF and pisolitic ores 
located in greenstone-granite terranes in the east Pilbara. Deposit-specific studies exist for the Mt 
Goldsworthy deposit (Brandt 1966), plus the Shay Gap-Sunrise Hill and Nimingarra deposits (Podmore 
1990). The first regional synthesis of the geology and mineral resources of the Pilbara Craton was by 
Hickman (1983). More recent syntheses exist for the east Pilbara (Ferguson and Ruddock 2001; Huston et 
al. 2001, 2002) and west Pilbara (Ruddock 1999). 

EXPLORATION AND MINING HISTORY 
The following is a summary of more detailed reviews on the exploration and mining histories of the east and 
west Pilbara by Ferguson and Ruddock (2001) and Ruddock (1999), respectively. The economic potential of 
iron ore in the Pilbara Craton was first investigated by a joint program run by the Commonwealth and State 
governments of Western Australia and Queensland (Aerial Geological and Geophysical Survey of Northern 
Australia) during the late 1930s, with an early focus on evaluating BIF exposures in the Mt Goldsworthy area 
(Fig. 1). However, the Australian Government’s embargo on the export of iron ore in 1938 stifled exploration 
or development until the lifting of the embargo in 1960. The subsequent exploration boom in 1961 led to the 
rediscovery of the large iron ore deposits in the Hamersley Basin and more specifically to a resumption of 
activities in the Mt Goldsworthy area. Supergene goethite and hematite-enriched BIF was the main target at 
Mt Goldsworthy, as well as in other granite-greenstone terranes throughout the Pilbara Craton. Pisolitic iron 
ores in the Pilbara Craton were also assessed during this time but were deemed to be too small for 
economic development (e.g. their current combined resource and reserve estimates are <23 Mt Fe). 

Iron ore mining began in the Pilbara Craton at Mt Goldsworthy in 1965 through a consortium of companies 
identified as the Mount Goldsworthy Mining Associates. This joint venture resulted in the construction of a 
new townsite (Goldsworthy), a railway to Port Hedland, and deep-water port facilities for bulk iron ore carriers 
at Port Hedland. The first shipment of iron ore from the Mt Goldsworthy mine (and indeed for the entire 
Pilbara Craton and Hamersley Basin) was in 1966, with mining continuing there until 1982. Exploration 
outside of Mt Goldsworthy resulted in the identification of supergene goethite and hematite-enriched BIF in 
the Ord-Ridley (Pardoo), Nimingarra-Shay Gap, Yarrie, and Strelley Gorge (Abydos) areas in the east 
Pilbara, whereas lower-grade, magnetite-rich primary BIF was identified as a potential economic resource in 
the west Pilbara. Subsequent mining of enriched BIF took place intermittently at the Shay Gap and Sunrise 
Hill deposits (from 1972 to 1997), the Nimingarra deposits (1989 to 2007), and the Yarrie deposits (1993 to 
2014). Between 1966 and 2016, a total of 228 Mt of iron ore was produced from these deposits (data 
sourced from the Department of Mines and Petroleum MINEDEX database, June 2016).  
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Higher iron ore prices from 2004 to 2012 led to a rejuvenation of iron ore exploration throughout the Pilbara 
Craton, with activities mainly focussed on the known occurrences of enriched BIF in the east Pilbara, such 
as the Wodgina, Abydos, Mt Webber, Corunna Downs, McPhee Creek, and Pardoo districts, as well as 
examples of primary and supergene-enriched BIF in the west Pilbara (e.g. Maitland River, Mt Marie, and Mt 
Oscar; Fig. 1). The higher iron ore prices broadened the exploration scope to once again consider mining 
lower-grade, large tonnage, primary magnetite-rich BIF deposits, such as those identified at Pardoo (~36 
wt% Fe) and Miaree (~30 wt% Fe). However, the higher costs of refining these primary magnetite-rich BIF 
ores have so far prevented most from developing into mines. Instead, supergene goethite and hematite-
enriched BIF occurrences remain the primary target and have been mined from various districts throughout 
the Pilbara Craton, including at Mt Dove, Wodgina (Hercules North, Hercules South, Dragon, and 
Constellation pits), Abydos (Cove East, Cove West, Trigg, and North Star), Mt Webber (Fender, Daltons, and 
Ibanez), and Pardoo (Bobby, Glenda, Alice, and Olivia).  

REGIONAL GEOLOGY 
The exposed northern parts of the Pilbara Craton contain three main lithotectonic subdivisions that include 
the East Pilbara Terrane (3530-3223 Ma), the West Pilbara Superterrane (3280-3070 Ma), and the De Grey 
Superbasin (3066-2919 Ma) (Hickman and Van Kranendonk 2012). Clastic sedimentary rocks of the De 
Grey Superbasin separate and unconformably overlie the older basement rocks. The southern margins of 
the craton are hidden beneath volcanic and sedimentary rocks of the Fortescue (2775-2629 Ma) and 
Hamersley (2629-2445 Ma) Basins. The East Pilbara Terrane and West Pilbara Superterrane contain 
volcano-sedimentary rocks within Paleoarchean-Mesoarchean (3530-3050 Ma) greenstone belts, which are 
intruded by granitic rocks (3484-2831 Ma). These rocks are locally unconformably overlain by late basins 
(3066-2930 Ma) and intruded by post-orogenic granites and ultramafic intrusions (2851-2831 Ma) (Hickman 
and Van Kranendonk 2012). 

Iron ore deposits in the East Pilbara Craton are mostly hosted by Mesoarchean BIF units that occur within, or 
unconformably overlie, greenstone belt volcano-sedimentary sequences, including the ca. 3235 Ma 
Pincunah BIF member of the Kangaroo Caves Formation, the 3228-3176 Ma Paddy Market Formation, and 
the 3022-3016 Ma Cleaverville Formation. The Cleaverville Formation is the main host to iron ore deposits 
throughout the Pilbara Craton because of its thickness, wide lateral extent, and commonly high Fe content of 
primary BIF (i.e. 31-39 wt% Fe). The Cleaverville BIF and enclosing greenstone belt rocks are folded, tilted, 
and sheared by a major deformation event occurring at 2950-2940 Ma. 

A SUMMARY OF IRON ORE DEPOSIT CHARACTERISTICS IN THE 
PILBARA CRATON 
The main host rocks to iron ore in the Pilbara Craton are the thicker and generally more iron-rich BIF units of 
the 3022-3016 Ma Cleaverville Formation, with only minor iron ore hosted by older BIF units of the Kangaroo 
Caves and Paddy Market Formations. Furthermore, the Cleaverville Formation is thicker and more laterally 
extensive in the eastern parts of the East Pilbara Terrane, suggesting the existence of a gradient in BIF 
facies from west to east that influenced the primary thickness and iron content of the BIF units, which 
subsequently controlled their potential to host large iron ore deposits. Most deposits containing high-grade 
iron ore are centred on kilometre-scale fold hinges intersected by shear zones or fault zones, indicating the 
importance of secondary thickening of BIF units through deformation, and the generation of broad zones of 
enhanced permeability that promoted hydrothermal fluid interaction, chemical exchange with BIF, and 
secondary enrichment of iron in BIF. The deposits display complex deformation histories with multi-stage, 
overprinting, hypogene and supergene fluid alteration events. Narrow, early-stage hypogene magnetite ± 
hematite ore zones are recognised in moderately to weakly weathered rocks in deeper parts of most iron ore 
deposits. Whereas, all deposits display broad, near-surface, supergene goethite ± martite ores that 
constitute the bulk of the high-grade iron ore deposits in the Pilbara Craton. 

IRON ORE DISTRICTS IN THE PILBARA CRATON 
The main district examples containing higher-grade iron ores (>55 wt% Fe) include McPhee Creek (136 Mt 
Fe; combined resource and reserve estimates), Goldsworthy (122 Mt Fe; comprising the satellite deposits of 
Mt Goldsworthy, Nimingarra, Shay Gap, Sunrise Hill and Yarrie), Mt Webber (39 Mt Fe), Corunna Downs (37 
Mt Fe), Wodgina (18 Mt Fe), Abydos (11 Mt Fe), and Pardoo (6 Mt Fe). Examples of iron ore districts in the 
west Pilbara that host lower-grade (21 to 37 wt% Fe), primary magnetite-rich BIF include Cape Lambert (485 
Mt Fe), Miaree (90 Mt Fe), and Mt Oscar (43 Mt Fe) (Fig. 1). 
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McPhee Creek 
The McPhee Creek iron ore deposit is hosted by greenschist facies quartz-magnetite BIF of the Cleaverville 
Formation in the Kelly greenstone belt along the eastern margin of the Corunna Downs Granitic Complex. 
Bedding contacts within the belt trend mainly NE-SW and dip moderately to steeply to the NW or SE, thus 
identifying an isoclinal syncline. The core of this syncline coincides with fold-thickened BIF that is flanked 
(underlain) to the west and east by the Farrel Quartzite, Charteris Basalt, felsic volcanic and volcaniclastic 
rocks of the Wyman Formation, and the Euro Basalt. The supergene goethite ± martite-enriched orebody 
(<63 wt% Fe) is flat-lying, <1 km-wide, <8 km-long, and extends from surface to depths of <90 m. Goethite-
hematite-bearing pisolitic ores (<59 wt% Fe) are exposed in a mesa that has a strike length of <3.5 km and 
width of <120 m (Crescent Moon prospect). 

Mt Goldsworthy 
The Mt Goldsworthy deposits are hosted by greenschist facies, steeply N-dipping jaspilites and quartz-
magnetite BIF of the Goldsworthy greenstone belt. The deposits are located along the southern limb of a 
district-scale, tight, upright, NE-trending syncline that plunges steeply to the W; the northern limb is truncated 
by a subvertical, E-W-trending fault. The greenstone belt comprises mafic and ultramafic rocks of the 
Warrawoona Group, which are in faulted contact with younger Farrel Quartzite, three main BIF units of the 
Cleaverville Formation (Lower, Middle, and Upper units), and overlying Lalla Rookh Sandstone. Iron ore 
deposits are located at the intersection between the 200 m-thick, fold-thickened, Middle BIF unit and cross-
cutting E- to ENE-trending fault zones. The dominant ore type in the No. 3 orebody is supergene hematite ± 
goethite ore (i.e. supergene Crust type ore following the nomenclature of Brandt 1966) with Fe grades <66 
wt% Fe, whereas goethite ± martite ores (<58 wt% Fe) are more prevalent at shallower depths and in 
specific pits (e.g. the No. 5 orebody). A second type of massive, granular, and specular hematite ore (<69 
wt% Fe) is hosted by faults that cut unweathered BIF more than 70 m below surface in the No. 1 orebody 
(i.e. hypogene Lode type ore; Brandt 1966). A minor third iron ore type includes goethite-hematite-cemented 
detrital materials such as conglomerates, breccias, and pisolitic ores (<58 wt% Fe) (i.e. Derived type ores; 
Brandt 1966).  

Shay Gap-Sunrise Hill, Nimingarra, and Yarrie 
The Shay Gap-Sunrise Hill, Nimingarra, and Yarrie iron ore deposits are hosted by greenschist facies, 
steeply NE-dipping, BIF within the <1000 m-thick Cleaverville Formation in the De Grey Superbasin. 
Paleoarchean granitic rocks of the 3470-2950 Ma Muccan Granitic Complex are unconformably overlain by 
sandstone, shale and BIF of the Cleaverville Formation; all rocks are locally cut by dolerite dykes. Shallowly-
dipping Cretaceous, <50 m-thick fluvial sandstone unconformably overlies these rocks to the north of the 
deposits. The base of intense weathering is within about 20 m of surface. Polyphase folding has resulted in 
the thickening of BIF, whereas E-trending shear zones locally cut BIF and are spatially associated with 
several ore deposits. Conformable, steeply dipping, massive hematite lenses (Lode type ore; Podmore 1990) 
within BIF are <100 m wide and <150 deep, but locally extend to depths of 320 m. These massive hematite 
lenses are locally cut by Proterozoic dolerite dykes, suggesting that Lode type ores are hypogene in origin 
(Podmore 1990). A second type of iron ore (Crust type ore; Podmore 1990) is defined by zones of platy 
fissile hematite that extend beneath surficial laterite to depths of <25 m. Crust type ores are interpreted to be 
the result of supergene fluid processes operating during the Cenozoic (Podmore 1990). Locally, a hematite-
rich conglomerate unit of the Proterozoic Eel Creek Formation contains well-rounded clasts of hematite in a 
matrix of fine-grained hematite sand. 

Mt Webber 
The Mt Webber deposits (Fender, Daltons, Gibson, and Ibanez) are hosted by greenschist facies, steeply 
dipping, isoclinally folded, quartz-magnetite BIF within the Pincunah BIF member in the North Shaw 
greenstone belt. The greenstone belt comprises Warrawoona Group mafic and ultramafic rocks that are 
unconformably overlain by rocks of the upper Sulphur Springs and Soanesville Groups; these rocks are 
flanked by the Shaw Granitic Complex to the east and south. BIF units within the Pincunah BIF member 
display tight, shallowly NE-plunging fold hinges, with shear zones and faults located along fold limbs. The 
iron ore deposits are located in the fold-thickened hinge areas of tight synclines. Supergene goethite ± 
martite ores are flat-lying, superimposed on the steeply dipping BIF, and extend from surface to depths of 
<80 m. The deposits are <900 m long and <600 m wide, narrowing rapidly away from fold hinges to <50 m 
wide. Supergene goethite ± martite ores (<60 wt% Fe) are massive textured, cavity-rich, and display goethite 
replacement of primary quartz bands. A 1-3 m thick surface horizon of nodular laterite locally blankets flat-
lying areas of ridges. 
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Corunna Downs 
The main Corunna Downs iron ore prospects (Split Rock, Glen Herring, Runway, and Shark Gully) are 
hosted by greenschist facies, steeply dipping, quartz-magnetite and jaspilitic BIF within the 3022-3016 Ma 
Cleaverville Formation in the Coongan greenstone belt. The greenstone belt defines a regional tight, 
moderate to steeply, N- to NNE-plunging faulted syncline that is bordered to the west and east by the syn-
deformational 3490-2850 Ma Shaw and Corunna Downs Granitic Complexes. The BIF-hosted iron ore 
prospects are positioned in the hinge area of the syncline. Exposures of BIF are flanked by older 
volcaniclastic rocks of the Wyman Formation (3325-3315 Ma), Euro Basalt (3350-3335 Ma), and felsic 
volcanic rocks of the Duffer Formation (3474-3459 Ma). About 2 km north of the Runway prospect, the tilted 
greenstone sequence is unconformably overlain by younger 2775-2772 Ma Mount Roe Basalt and volcano-
sedimentary units of the 2775-2629 Ma Fortescue Group. The base of weathering in these prospects is 
about 60-100 m, but extends to depths of 200 m along lithological contacts and intersecting fault zones. 
Least-altered rock types within the Cleaverville Formation exposed in the Corunna Downs district include 
BIF, chert-rich BIF, and chert, which are locally interbedded with siltstone and carbonaceous shale. 
Centimetre- to hundred-metre wavelength, N-trending, parasitic folds are common throughout the prospects 
and display metre-wide shear zones along fold limbs. Post-folding, NE-trending, steeply dipping fault zones 
cut the greenstone belt, with apparent sinistral or dextral displacements of mostly <50 m, but rarely <2 km. 
Contact-parallel shear zones that deform BIF-country rock margins in the Split Rock and Runway prospects 
host coarse-grained, crystalline hypogene magnetite alteration zones that replace primary bands and result 
in a moderately Fe-enriched BIF (i.e. from 30 to 38-49 wt% Fe). Primary bands and early hypogene 
magnetite alteration zones are more pervasively altered to supergene martite ore (<65 wt% Fe) and 
supergene goethite ± martite ores (<59 wt% Fe) within 200 m of the present surface. Supergene ore is 
preferentially developed in areas where fold-thickened BIF is intersected by NE- and NW-trending shear and 
fault zones. Within supergene-enriched ore zones, vitreous goethite is present as <30 cm-thick veins or as 
pervasive replacement of chert and existing magnetite or hematite. Ochreous goethite locally replaces 
vitreous goethite and fills secondary cavities in BIF. Supergene goethite ± martite ore is the dominant ore 
type at Corunna Downs. Hypogene magnetite-altered zones have very similar major and trace element 
abundances to least-altered BIF apart from being enriched in Fe and depleted in Si. In contrast, the 
volumetrically more dominant supergene goethite ± martite ores display enrichments in Fe, LOI, Al, Mg, Ca, 
Mn, P, Ni, Co, Cu, and Zn relative to least-altered BIF.  

Wodgina 
The Wodgina greenstone belt hosts several high-grade iron ore bodies (e.g. Anson, Avro, Dragon, 
Constellation, Hercules North, and Hercules South) that are 500-1000 m long, by 100-200 m wide, and 
extend to about 50 m in depth. The base of intense weathering at Wodgina is 40-50 m, extending to 70 m 
along lithological contacts or steeply dipping fault zones. The greenstone belt forms a syncline between the 
Yule and Carlindi Granitic Complexes, located to the south and north, respectively. The belt comprises 
greenschist facies, steeply dipping mafic volcano-sedimentary rocks of the 3228-3176 Ma Honeyeater 
Basalt, which are unconformably overlain by BIF, chert, and epiclastic rocks of the Cleaverville Formation. 
The greenstone belt is multiply folded, displaying metre- to kilometre-scale fold interference geometries, 
including early recumbent isoclinal folds, shallowly W-plunging, upright, tight folds, and later, more 
widespread NNE-trending, upright, open folds. The western margin of the belt is defined by a N- to NE-
trending strike-slip shear zone. Later NNE- to NNW-trending sinistral faults displace the belt with maximum 
offsets of 500 m. Tantalum-Sn-bearing pegmatites from the Numbana Monzogranite intrude the greenstone 
belt in a swarm of shallowly dipping sheeted dykes. The iron ore bodies are mostly centred in the fold-
thickened hinge of the kilometre-scale, NNE-trending fold, as well as parasitic 100 m-scale folds. The 
Cleaverville Formation in the Wodgina district includes quartzite, multiple <100 m-wide BIF units (<35 wt% 
Fe), and shale- to siltstone-dominant turbidites. The limbs of folded BIF are locally deformed by contact-
parallel shear zones that contain coarse-grained, crystalline hypogene magnetite that replaces primary 
bands (magnetite-rich BIF contains <52 wt% Fe). Martite alteration replaces least-altered and hypogene 
magnetite-altered BIF >40 m below surface. Supergene vitreous goethite-altered BIF is present from surface 
to depths of about 40 m and corresponds with iron ore grades of <61 wt% Fe. Ochreous goethite locally 
replaces all iron oxides near the present surface (0-30 m). The volumetrically-dominant supergene goethite ± 
martite ore zones are depleted in Si and enriched in Fe, LOI, P, Ni, Zn, As, and REE relative to least-altered 
BIF. Goethite-hematite-bearing pisolitic ores are best developed in paleochannels along the eastern margin 
of the greenstone belt where they define E-trending, meandering mesas with discontinuous strike lengths of 
<4 km, widths of <130 m, and average iron contents of 56 wt% Fe. 
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Abydos 
The Abydos iron ore deposits (e.g. Triggs and Mettams) are 700-1000 m long, by 200-300 m wide, and 
extend from surface to depths of <100 m. The base of weathering in the Abydos district is 60-80 m, but 
extends to 100 m in areas of deformed contacts. The deposits are hosted by BIF units of the Cleaverville 
Formation in the East Strelley greenstone belt, which is located between the Carlindi Granitic Complex and 
the Strelley Monzogranite. The greenstone belt comprises greenschist facies, steeply-dipping, ENE-trending 
mafic-dominant rocks of the Kelly Group that are overlain by sedimentary units of the Cleaverville Formation 
and the 2988-2931 Ma Lalla Rookh Sandstone. In the Abydos district, these greenstone rocks define open, 
steep to moderate, NE- to ENE-plunging folds. A 50 m-wide, bedding-parallel, shear zone cuts folded BIF in 
the Triggs and Mettams deposits. Rock types exposed in both deposits include quartz-magnetite BIF (<30 
wt% Fe), jaspilitic BIF, chert-rich BIF, chert, and shale. Least-altered BIF is altered to coarse-grained, 
crystalline hypogene magnetite in 1 m-wide shear zones oriented subparallel to BIF contacts and contain 31-
35 wt% Fe. More pervasive supergene goethite ± hematite veins and alteration halos replace least-altered 
and hypogene magnetite-altered BIF and contain mainly vitreous goethite with Fe grades <65 wt%. 
Ochreous goethite locally replaces vitreous goethite-altered BIF within 60 m of surface. Relative to least-
altered BIF, the supergene-enriched BIF ores are depleted in Si and enriched in Fe, LOI, Mn, Zn, As, Cu, Ni, 
Co, Pb, Cu, U, V, Cr, and REE. Minor pisolitic ores define a mesa that extends northwards from the 
dominant NE-trending ridge in the Abydos district. 

Pardoo 
The main Pardoo iron ore deposits (e.g. Bobby, Glenda, Alice, Olivia, and Ridley) are hosted by greenschist 
facies, steeply dipping, quartz-magnetite and jaspilitic BIF within the Cleaverville Formation in the Ord Range 
greenstone belt. BIF units (e.g. the Upper, Ord-Ridley, Bobby, Olivia, and the Lower BIF members), clastic 
sedimentary rocks, and mafic volcanic rocks define a series of regional tight, steeply E- to SE-plunging folds. 
Iron ore occurrences are located on the northern and southern limbs of the fold; however, most detailed 
information is available for deposits located along the northern fold limb. Examples of enriched BIF at the 
Bobby, Glenda, and Alice deposits are centred on 100 to 500 m-thick, E-W-trending, subvertical to steeply S-
dipping BIF units. BIF units are locally bordered by siltstone units; both rock types are cut by subvertical 
mafic dykes. Earliest recognised structures include 1- to 3 m-thick, bedding-parallel shear zones within BIF 
that contain coarse-grained, crystalline hypogene magnetite. These shear zones and BIF units are folded-
thickened in the Alice Extension pit. Later folding events further distort BIF units, which are subsequently cut 
by mafic dykes and by at least three later generations of brittle fault zones. Subvertical fault zones cut BIF 
subparallel to E-W trending contacts, but also at high angles (i.e. NW- and NE-trending) with <20 m of 
apparent offsets. Up to 10 m-thick, supergene vitreous goethite veins are locally hosted by bedding-parallel 
faults. A late 20 m-thick, subvertical E-W-trending fault zone in the Bobby deposit cuts BIF and fragments 
vitreous goethite veins. The result is a broad zone of ochreous goethite replacement of BIF, thus defining the 
orebody in the Bobby deposit. Least-altered BIF at the Alice Extension pit contains 28-34 wt% Fe, hypogene-
altered BIF contains 62-67 wt% Fe, whereas supergene goethite ± martite-altered BIF contains 54-60 wt% 
Fe. In all analysed deposits, supergene goethite ± martite-altered BIF is depleted in Si and enriched in Fe, P, 
As, Zn, Cu, and Ba, relative to least-altered BIF. Hypogene magnetite-altered BIF is enriched in W, relative 
to least-altered and supergene-altered BIF. 

West Pilbara district 
The Miaree, Cape Lambert, and Mt Oscar deposits are representative of multiply folded and moderate to 
steeply-dipping, quartz-magnetite-rich BIF units in the West Pilbara. These deposits are distributed along E-
W to NE-SW trending BIF of the Cleaverville Formation and are concentrated in areas of fold- or fault-
thickened BIF (i.e. the 150 m-thick Miaree magnetite deposit containing <33 wt% Fe). Volumetrically minor 
near-surface, supergene goethite-hematite ore and pisolitic ores are locally present in areas of primary 
magnetite-rich BIF. 
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FIGURE CAPTIONS 
FIG 1 – Iron ore occurrences in the northern half of the Pilbara Craton (the focus of this study) are shown in 
comparison with those of the Hamersley Basin. In the Pilbara Craton, green polygons represent greenstone 
belts while pink polygons indicate granites. Other colours are representative of Proterozoic and Phanerozoic 
rocks that surround the Pilbara Craton (data sourced from the Department of Mines and Petroleum’s 
MINEDEX database, June 2016). 
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