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The Capricorn Orogen developed between the Archean Pilbara and
Yilgarn Cratons during periods of rifting and convergence in the
Paleoproterozoic and Neoproterozoic. Cratonic blocks beneath the Capri-
corn Orogen include the Pilbara and Yilgarn Cratons and Glenburgh
Terrane. The Glenburgh and Pilbara Cratons were amalgamated during
the Opthalmian Orogeny at c. 2215–2145 Ma. The combined Pilbara
Craton and Glenburgh Terranes accreted to the Yilgarn Craton during the
2005–1950 Ma Glenburgh Orogen to form the West Australian Craton.
Subsequent reworking events that variably resulted in deformation,
magmatism, metamorphism and magmatism include the 1830–1770 Ma
Capricorn Orogeny, 1680 –1620 Ma Mangaroon Orogeny, c. 1385–1200
Ma Mutherbuken event and 1030–955 Ma Edmundian Orogeny.
Within the southern part of the Capricorn Orogen, sedimentary and
volcanosedimentary basins formed between 2200 Ma and 1820 Ma as a
response to the tectonothermal evolution of the region. This paper
reviews the development of these basins and places them in the context
of the overall development of the West Australian Craton.

1. Introduction
New and published regional geological, geochronological, geochemical and geophysical data suggest that a revised tectonic model for the evolution of
Paleoproterozoic basins on the northern Yilgarn Craton is warrented. The basins formed as a response to both extensional and compressional pro-
cesses in the early Paleoproterozoic along the craton’s margin. Early rifting and basin formation led to the formation of the Yerrida Basin at c. 2180 Ma
as a single sub-basin containing the Windplain Group. This led to the eventual development of the Bryah and Mooloogool Sub-basins of the Yerrida
Basin at c. 2030 Ma, and voluminous extrusion and intrusion of mafic rocks. The depth, and nature of the Bryah Sub-basin suggests that it corre-
sponds with a rift axis, and is the deepest part of the Yerrida Basin. Continued rifting along the northern Yilgarn margin resulted in subduction of the
Yilgarn Craton beneath the sutured Glenburgh–Pilbara craton. Eventual convergence resulted in volcanism and rift-sediment deposition ceasing in the
Bryah and Mooloogool Sub-basins, the onset of pro-foreland basin development (Padbury Basin) in the west, and approximately NE–SW rifting further
east, forming the Earaheedy Basin, all at c. 2000 Ma. Banded iron-formation and granular iron-formation in the Robinson Range and Frere Formations
was deposited much later (c. 1890 Ma) in a large basin that deepened from east to west, covering the Earaheedy and Yerrida Basins. The deepest
parts of this basin coincide with the Bryah Sub-basin, which represents the most rifted portion of the Yilgarn Craton in this region. Deposition in all
basins probably ceased with the onset of the Capricorn Orogeny at c. 1820 Ma.

Geological Setting

Basins that developed along the northern Yilgarn Craton margin between 2200 and 1820 Ma formed in response to prolonged periods of extension and compression
that affected the craton margins during the Paleoproterozoic during assembly of the supercontinent Columbia. Initially, these basins formed as a response to exten-
sional processes, resulting in the deposition of locally derived siliciclastic detritus. Continued subsidence and limited siliciclastic influx from a low-relief Yilgarn Craton
provenance led to shallow-marine environments and deposition of carbonates, including stromatolitic dolostone and evaporite.

Basin Development

The basins that developed during lithospheric extension are large shallow basins, except for the Bryah Sub-Basin. This is probably a function of the buoyant and thick
Archean lithosphere (Poudjom Djomani et al., 2001) that underlies the Earaheedy Basin and the southern part of the Yerrida Basin. The deepest basin succession is
recorded in the Bryah Sub-basin, corresponding with the largest volume of mafic rock accumulation, and probably the greatest amount of mechanical rifting of Archean
lithosphere in the region. It appears, rifting in the Mooloogool Sub-basin and Earaheedy Basin may simply have been limited due to the buoyancy of the Archean
Craton on which they formed.

Left: Schematic geological model illustrating the development of 2200–1940 basins along the northern margin of the
Yilgarn Craton. a. Development of the Yerrida Basin in response to NE–SW rifting of the Yilgarn Craton margin; b. For-
mation of the Padbury and Earaheedy Basins over the Yerrida Basin, initially as a response to convergence of the
Glenburgh Terrane and Yilgarn Cratons; c. Schematic cross-section illustrating the possible architecture of the Padbury
Basin, with a forebulge in the south and a fold and thrust belt in the north (modified after Martin, 1994).

The Model: Rifting along the northern Yilgarn margin resulted in mafic to ultramafic magmatism along its northern margin, now seen in the Trillbar Complex and in the
northern part of the Juderina Formation, and eventual differentiation of the Yerrida Basin into the outboard Bryah and inboard Mooloogool Sub-basins on either side of
the active Goodin Fault. Basin-wide sulfidic black-shale sedimentation followed, and ultimately, mafic and intermediate magmatism in the Karalundi Formation. This
was interspersed with volcaniclastic and siliciclastic sedimentation that became the host rocks for volcanic mafic- and mafic siliciclastic-hosted massive sulphides (Cu,
Zn, Au, Ag, Pb), such as the 2.03–2.02 Ga DeGrussa deposit (Hawke et al., 2014; Pirajno et al., 2015). With time, mafic volcanism also migrated to the south with the
development of the Mooloogool Sub-basin.

Northwest to southeast subduction of the extended Yilgarn Craton margin beneath the combined
Glenburgh–Pilbara craton began by c. 2005 Ma, perhaps coincident with the cessation of mafic volcanism
(Narracoota and Karalundi Formations) in the Bryah and Mooloogool Sub-basins. Contrary to some reports,
there are no boninites known in the Narracoota Formation that might indicate that the formation formed in a
backarc. Recent work has shown that those rocks identified as boninites in geochemistry are silicified mafic
volcanics of the Narracoota Formation, or metasedimentary rocks in the overlying Beattie Park Member of
the Wilthorpe Formation.
Deposition of chemical and siliciclastic sedimentary rocks in the Bryah and Mooloogool Sub-basins took
place after mafic volcanism had ceased in the region, perhaps during a transition period between local
extension and collisional processes. Concurrently at c. 2 Ga, there was felsic volcanism in the northeastern
Bryah Sub-basin, contrasting the voluminous mafic volcanism earlier in the basin’s history. Eventual collision
and accretion of the combined Pilbara–Glenburgh craton with the Yilgarn Craton marks both the end of
deposition in the Yerrida Basin, and the initiation of the Padbury and Earaheedy Basins. The lowermost units
of these basins were deposited as a result of the 2005–1950 Ma Glenburgh Orogeny. However, the overly-
ing iron formations were deposited sometime after the Glenburgh Orogeny, as suggested by the c. 1890 Ma
age of the Frere Formation (Rasmussen et al., 2012), during a global phase of iron-formation deposition
spurred by global ocean chemistry.
Basin development along the northern Yilgarn margin probably only ceased with the onset of the
intracratonic Capricorn Orogeny at c. 1820 Ma. Units such as the Millidie Creek Formation (upper Padbury
Group), Kulele Limestone and Mulgarra Sandstone (Miningarra Group) were deposited just prior to this. At
this time, basin development was initiated in the northern and northwestern parts of the Capricorn Orogen.

Bertibubba Supersuite; Granite and metagranitic rocks

Moorarie Supersuite; Granite and minor gabbro, and metamorphosed equivalents

Moorarie Supersuite; Kerba Granite; Medium to even-textured biotite monzogranite, locally porphyritic

Labouchere Formation; Quartz wacke and siltstone with local quartz-pebble conglomerate beds

Wilthorpe Formation; Pebble to boulder conglomerate

Millidie Creek Formation; Banded iron-formation, ferruginous sandstone and shale

Millidie Creek Formation; Dolomitic sandstone and siltstone

Millidie Creek Formation; Sandstone and silitstone, locally with granular iron formation

Robinson Range Formation; Ferruginous shale, siltstone, banded iron-formation, and chert

Robinson Range Formation; Banded iron-formation, chert, ferruginous shale, siltstone, sandstone

Robinson Range Formation; Banded iron-formation and shale

Durlacher Supersuite; Granite

Mount Leake Formation; Quartz arenite; locally glauconitic

Kulkatharra Dolerite; Dolerite and gabbro sills intruded into the Edmund Group and Collier Group

Narimbunna Dolerite; Dolerite and gabbro sills intruded into the Edmund Group

Bangemall Supergroup: Edmund and Collier groups, Depositional packages 1 to 6; Siltstone, mudstone,
sandstone; dolostone, chert, & conglomerate

Horseshoe Formation; Ferruginous, chloritic shale, & quartz-feldspar wacke; partly manganiferous & calcareous; iron formation & chert

Karalundi Formation; Basaltic volcanics, or andesitic basalt intercalated with siliciclastic sedimentary rocks

Karalundi Formation; Sandstone; minor shale & conglomerate

Karalundi Formation; Sandstone; lithic wacke, minor shale and conglomerate; locally mafic volcanic rocks

Narracoota Formation; Basalt interbedded with volcaniclastic and siliciclastic sedimentary rocks; low magnetic susceptibility & frequency

Narracoota Formation; Basalt, locally pillowed & plagioclase-phyric, mafic--ultramafic schist, & volcanciclstic rocks

Narracoota Formation (Dimble Belt): High magnesium basalt & ultramafic schist; locally pillowed

Trillbar Complex; Gabbro, microgabbro, mafic & ultramafic schist; minor mafic rock; metamorphosed

Ravelstone Formation; Lithic wacke and siltstone; chloritic fragments; graded beds

Doolgunna & Thaduna Formations; Arkosic and lithic sandstone and quartz wacke; minor conglomerate, siltstone, mudstone, & laminated quartz sandstone

locally containing fragments of basaltic scoria volcaniclastic rock

Juderina Formation; Finlayson Member: Arkosic sandstone and quartz wacke; minor conglomerate, quartz siltstone, and laminated quartz sandstone

Killara Formation; Tholeiitic basalt; locally intercalated with dolerite sills; local lithic sandstone and chert breccia

Johnson Cairn Formation; Shale and siltstone; minor quartz arenite, feldspathic sandstone, and thin-bedded dolomite and marl

Juderina Formation; Quartz sandstone; local sandstone, shale, siltstone, chert breccia, and conglomerate

Juderina Formation; Dolomitic sandstone and siltone

Archean granite and greenstone

Peak Hill Schist; Quartz blastomylonite

Peak Hill Schist; Quartz muscovite schist, mylonitic schist, and phyllonite

Yarlarweelor Gneiss Complex; Leucocratic granitic gneiss; derived from 3300--2640 Ma biotite granite and granitic gneiss, and Paleoproterozoic granite and pegmatite

Despair Granite: Porphyritic metagranodiorite to augen gneiss
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Maraloou Formation; Siltstone, ferruginous shale, in part calcareous; basal part intercalated with basaltic volcanics and dolerite sills

Bertibubba Supersuite: Granite and metagranitic rocks

Yelma Formation & Sweetwaters Well Dolomite;Sandstone, dolomite (locally stromatolitic), siltstone, shale, minor conglomerate and limstone
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Frere Formation (including Windida Member); Granular iron-formation, jasperoidal chert, stromatolitic dolomite, mudstone, and sandstone

Imbin Porphyry; Felsic volcanics and felsic porphyry
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Chiall Formation; Fine-grained sandstone and siltstone, interleaved with sandstone, conglomerate and breccia

Wongawol Formation; Siltstone, fine-grained feldspathic sandstone, mudstone and minor conglomerate and stromatolitic limestone

Kuele Limestone; Stromatolitic limestone, intraclastic carbonate breccia, calcarenite, limestone, siltstone and sandstone.

Mulgarra Sandstone; Glauconitic sandsone, mudstone and cabonate.
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Figure 1: Time-space plot of geological units in
the Bryah, Padbury, Yerrida and Earaheedy
Basins. colors correspond with Map inset area a

Figure 2: Simplified geological map of Western
Australia, with Map inset area a

Below: Map inset area a, illustrating the location
of the Bryah, Padbury, Yerrida and Earaheedy
Basins

Legend
A-JU-mg; Jungar Suite; Biotite metagranite; dominantly metamonzogranite; minor metagranodiorite, metasyenogranite, and metapegmatite; fine to coarse grained; locally gneissic

A-TU-mg; Tuckanarra Suite; Metamonzogranite to metagranodiorite; commonly foliated

A-_mc-gm; Malmac Granite; Weathered monzogranite

A-b-YBU; Burtville Terrane greenstones; Mafic volcanic rock, undivided; metamorphosed

A-b-YKA; Kalgoorlie Terrane greenstones; Fine to very fine grained mafic rock with minor ultramafic rock, undivided; metamorphosed; commonly deeply weathered

A-b-YKU; Kurnalpi Terrane greenstones; Fine to very fine grained mafic rock and minor ultramafic rock, undivided; metamorphosed; commonly deeply weathered

A-b-YYO; Youanmi Terrane greenstones; Mafic volcanic rock with minor mafic and ultramafic intrusive rocks; subordinate felsic rocks; metamorphosed

A-bs-YKA; Kalgoorlie Terrane Greenstones; Pyroxene spinifex-textured basalt; locally variolitic and/or pillowed; metamorphosed

A-bs-YMA; Marymia Inlier greenstones; Komatiitic basalt, commonly with pyroxene-spinifex texture; metamorphosed

A-cib-YKU; Kurnalpi Terrane greenstones; Banded iron-formation, oxide facies; finely interleaved magnetite- and quartz-rich chert and/or siliceous slate; metamorphosed

A-f-YKA; Kalgoorlie Terrane greenstones; Felsic volcanic and volcaniclastic rocks; metamorphosed; commonly deeply weathered and kaolinized

A-f-YKU; Kurnalpi Terrane greenstones; Felsic volcanic and volcaniclastic rocks; metamorphosed; commonly deeply weathered and kaolinized

A-f-YYO; Youanmi Terrane greenstones; Felsic volcanic or volcaniclastic rocks dominant; metamorphosed

A-fa-YKA; Kalgoorlie Terrane greenstones; Andesite, commonly with plagioclase and/or hornblende phenocrysts; metamorphosed

A-g-Y; Yilgarn Craton granites; Granitic rock, undivided; metamorphosed

A-g-YGD; Goodin Inlier granitic unit; Granitic rock, undivided; metamorphosed

A-g-YMA; Marymia Inlier granitic unit; Granitic rock, undivided; metamorphosed

A-gc-Y; Yilgarn Craton granites; Quartz monzonite, commonly porphyritic; metamorphosed

A-gch-Y; Yilgarn Craton granites; Hornblende-bearing quartz monzonite; metamorphosed

A-gfl-Y; Yilgarn Craton granites; Leucocratic K-feldspar granite; metamorphosed

A-gm-Y; Yilgarn Craton granites; Monzogranite; common biotite and rare local hornblende; minor granodiorite and syenogranite; fine to coarse grained; equigranular to porphyritic; massive to weakly foliated; metamorphosed

A-gnap-Y; Yilgarn Craton granites; Porphyritic microgranite; metamorphosed; locally schistose; includes deeply weathered rocks

A-mgn-Y; Yilgarn Craton granites; Granitic gneiss, locally migmatitic; includes local mafic bands and enclaves

A-mgs-Y; Yilgarn Craton granites; Schistose metagranite; may include amphibolite lenses; includes deeply weathered rock

A-mgss-Y; Yilgarn Craton granites; Foliated metagranite, locally gneissic; may include amphibolite lenses; includes deeply weathered rock

A-mn-Y; Yilgarn Craton metamorphic unit; Gneiss, undivided

A-mnfq-YBU; Burtville Terrane greenstones; Quartzofeldspathic gneiss, protolith unknown

A-mnqf-YKA; Kalgoorlie Terrane greenstones; Quartzofeldspathic gneiss

A-mu-YBU; Burtville Terrane greenstones; Metamorphosed ultramafic rock, undivided; includes talc--chlorite(--carbonate) and tremolite--chlorite schists

A-mu-YKU; Kurnalpi Terrane greenstones; Metamorphosed ultramafic rock, undivided; includes talc--chlorite(--carbonate) and tremolite--chlorite schist

A-mu-YYO; Youanmi Terrane greenstones; Metamorphosed ultramafic rock, undivided; typically deeply weathered

A-mwa-YKU; Kurnalpi Terrane greenstones; Amphibolite

A-mwa-YMA; Marymia Inlier greenstones; Amphibolite

A-mwa-YYA; Yamarna Terrane greenstones; Amphibolite; locally schistose

A-o-YMA; Marymia Inlier greenstones; Mafic intrusive rock dominant; metamorphosed

A-o-YYO; Youanmi Terrane greenstones; Mafic intrusive rock dominant; metamorphosed

A-og-YKA; Kalgoorlie Terrane greenstones; Gabbro; minor pyroxenite or quartz gabbro components; metamorphosed

A-s-YBU; Burtville Terrane greenstones; Siliciclastic rocks, undivided; metamorphosed

A-s-YKA; Kalgoorlie Terrane greenstones; Siliciclastic sedimentary rock, undivided; includes sandstone, siltstone, shale, and chert; metamorphosed

A-s-YKU; Kurnalpi Terrane greenstones; Sedimentary rock, undivided; includes sandstone, siltstone, shale, and chert; metamorphosed; commonly deeply weathered

A-s-YYO; Youanmi Terrane greenstones; Clastic sedimentary rock dominant; metamorphosed

A-sc-YMA; Marymia Inlier greenstones; Metaconglomerate

A-u-YBU; Burtville Terrane greenstones; Ultramafic volcanic rock; metamorphosed

A-u-YKA; Kalgoorlie Terrane greenstones; Ultramafic rock; metamorphosed

A-u-YKU; Kurnalpi Terrane greenstones; Ultramafic volcanic rock; metamorphosed

A-u-YMA; Marymia Inlier greenstones; Ultramafic rock dominant; metamorphosed

A-xb-s-YBU; Burtville Terrane greenstones; Interlayered mafic volcanic rocks and siliciclastic sedimentary rocks

A-xbb-gna-YBU; Burtville Terrane greenstones; Basalt intruded by microgranitic veins, dykes, or sills; metamorphosed

A-xbb-og-YBU; Burtville Terrane greenstones; Basalt intercalated with fine- to medium-grained gabbro; metamorphosed

A-xf-s-YKA; Kalgoorlie Terrane greenstones; Interlayered felsic volcanic and sedimentary rock; metamorphosed

A-xf-s-YKU; Kurnalpi Terrane greenstones; Interlayered felsic volcanic and sedimentary rock; undivided

A-xg-mb-Y; Yilgarn Craton granites; Massive to moderately foliated granitic rock interleaved with minor foliated metamafic rock

A-xmgss-mba-Y; Yilgarn Craton granites; Foliated metagranitic rock interleaved with subordinate amphibolite and foliated metamorphosed mafic rock; gneissic banding developed locally

A-xmgss-mw-Y; Yilgarn Craton granites; Foliated metagranitic rock interleaved with subordinate metamorphosed mafic rock

A-xmgss-mwa-Y; Yilgarn Craton granites; Foliated metagranitic rock interleaved with subordinate amphibolite

P_-SUs-xkds-s; Skates Hills Formation; Stromatolitic dolomite, sandstone, siltstone, chert, and basal conglomerate; evaporite pseudomorphs

P_-WKgp-od; Prenti Dolerite; Dolerite sill; fine- to medium-grained dolerite

P_-WKku-od; Kulkatharra Dolerite; Dolerite and gabbro sills intruded into Edmund Group and Collier Group

P_-YMd-sta; Doolgunna Formation; Arkosic sandstone and quartz wacke; minor conglomerate, quartz siltstone, and laminated quartz sandstone

P_-YMj; Juderina Formation; Arkosic sandstone and quartz wacke; minor conglomerate, quartz siltstone, and laminated quartz sandstone

P_-YMk-bb; Killara Formation; Tholeiitic basalt; locally intercalated with dolerite sills; local lithic sandstone and chert breccia

P_-YMm-sl; Maraloou Formation; Siltstone, ferruginous shale, in part calcareous; basal intercalated tholeliitic basalt pillow lava, dolerite sills

P_-YMt-ss; Thaduna Formation; Lithic sandstone, litharenite, shale, siltstone, and quartz wacke; locally containing fragments of basaltic scoria and thin volcaniclastic lenses; minor dolomite

P_-YWc-sl; Johnson Cairn Formation; Shale and siltstone; minor quartz arenite, feldspathic sandstone, and thin-bedded dolomite and marl

P_-YWj-s; Juderina Formation; Quartz sandstone; local sandstone, shale, siltstone, chert breccia, and conglomerate

P_-YWjb-kds; Juderina Formation; Quartz sandstone; local sandstone, shale, siltstone, chert breccia, and conglomerate

P_-_bo-sepg; Boondawari Formation; Diamictite, conglomerate, sandstone, siltstone, dolomite; fluvial, coastal and fluvioglacial origin

P_-_ol-stz; Oldham Sandstone; Silicified quartz sandstone; with local pebbly lenses

P_-_qc-ss; Quadrio Formation and Cornelia Sandstone; Shale, siltstone, chert, and minor sandstone; quartz sandstone to quartzite, and minor siltstone

P_-fcp-GAI; Imbin felsic volcanic unit; porphyritic rhyodaciteP_-sz-WAC; Proterozoic siliciclastic rocks; Unassigned siliciclastic rocks; sandstone, conglomerate, siltstone and microbial laminate; commonly silicified and brecciated

Right:: Geological map of the
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Below and Right: Geologi-
cal map of the Yerrida,
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