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Abstract 

This paper is the first in a series that will document the Shaw giant ring structure 

(GRS) in the East Pilbara Craton as observed in geoscientific data. The Shaw giant ring 

structure centre is located at 22˚ 10’S and 118˚55’E, about 200km south of Port Hedland and 

150km NNW of Newman near Shaw siding in the Chichester Ranges. These papers record 

empirical observations and are published as a springboard to advance research and 

exploration of the East Pilbara. Speculation on a possible impact origin and exploration 

potential of the Shaw GRS is developed during the paper. 

Shaw GRS was discovered in 2013 when ring structures in the Pilbara were being 

investigated using the gravity, magnetics and radiometrics images seen in the Blewett et al. 

2012 Australia in Time and Space publication.  

This research was dusted off because there is recent discussion on the similarity of the 

West Pilbara to the Witwatersrand goldfield in South Africa and the exploration potential 

sparked by the discovery of many Witwatersrand type nuggets at Purdy’s Reward and 

Beaton’s Creek. Witwatersrand basin was formed by the Vredefort impact structure at 2.08 

Ga. That there were algal mats present in the Pilbara to precipitate the gold has been well 

documented. 

This paper presents evidence for a giant ring structure (GRS) of the same size but 

older than Vredefort to create a Witwatersrand type sedimentary basin, the East Pilbara 

Fortescue Basin, into which the source gold was deposited. Gold mineralisation at Beaton’s 

Creek (Novo Resources) is associated with the intersection of the Shaw outer ring’s contact 

with the Mosquito Creek greenstone belt. This basal contact is marked by a conglomerate in 

which the gold is deposited. There is a perfect correlation between the rings and the 

Witwatersrand type Purdy’s Reward and Beaton’s Creek gold projects which strengthens the 

Witwatersrand model for these deposits. Marble Bar and Nullagine also have conglomerate 

hosted gold deposits and lie exactly on the rings. Thus, exploring around these rings, 

especially where it intersects gold bearing greenstone/granite belts, for the best deposits is an 

excellent exploration targeting tool. 

There are other mineral exploration opportunities where these rings intersect 

mineralised zones. Preliminary targeting for Witwatersrand type uranium and a refining of 

Pilbara iron targeting is presented. 

There is evidence of giant ring structures in Abitibi sub-Province, Canada (yellow 

circles) of a similar size and age to those outlined in the Pilbara. 

Introduction 

The Shaw giant ring structure centre is located at 22˚ 10’S and 118˚55’E. This paper 

has been written in colloquial language for ease of reading and wide distribution to non-



technical people. There is repetition in the figure captions so that the paper may be skim read 

by reading these captions. 

 
Figure 1. Table of giant ring structures in the Yilgarn and Pilbara Cratons. Shaw GRS is 

highlighted.  

Speculation on the formation depth of the above Yilgarn and Pilbara Craton giant ring 

structures and why such huge, obvious structures have such weak surface geological 

expression is being actively discussed by the readers of the papers on the Western Australian 

GRSs. In the last 6 months 38,000 visits have been made to the geotreks.com.au website. 

Interest is growing in the methodology of defining the structures and the geoscientific 

hypotheses.  

The huge breadth of the topic means this website is being put together like a jigsaw, 

piece by piece, starting with simple interpretation of the GRS through raw geology, Landsat, 

magnetics, gravity, radiometrics, topography and other data and generally avoiding the more 

speculative, controversial areas. To further this collaborative research the following is a list 

of papers published on the GRS on geotreks.com.au with the links to the website. Click on 

the link to access the paper – it is far easier than trawling through the website to find it. 

(Pilbara; Mt Flora, Watchorn PF #1, 2017, Shaw, Watchorn PS #1, 2017, Yilgarn; Boondi-

Boorabbin Watchorn YBB #1, Barrambie; Watchorn YB #1, 2017, Cauden; Watchorn YC #1 

– 3, 2017, Malgar; Watchorn YM #1, 2017, Norseman; Watchorn YN #1 and 2, 2017); 

Watchorn; Watchorn YW # 1 – 4, 2017, and Yamarna; Watchorn YY # 1 – 4, 2017). 
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Each Pilbara GRS will be described and thus this aspect of the geology of the Pilbara 

will be incorporated into the excellent work already completed by the Geology Survey of WA 

and the numerous companies that have explored the Pilbara since 1885.  

It is suggested that both the Yilgarn GRS and the Pilbara GRSs were generated at the 

top of the rigid old 3.5 – 2.9 Ga planet surface (which is now the top of the lower crust) by 

impacts similar to Vredefort, Sudbury and Chicxulub and those seen on the moon. The 

current surface mineralisation may have originated from this level. Field work has proved 

Watchorn and Cauden GRS in the Yilgarn are real, on the ground, geological features. 

It is up to my geoscience colleagues to further this study through to practical 

exploration outcomes.  

It will be a case of the early exploration bird getting the worm. If the papers on the 

Yamarna GRS, and their very obvious relationship to the Tropicana and Gruyere mines, and 

these Pilbara GRS with their correlation to Witwatersrand, had been published 10 years ago, 

mines would have been found based on those papers. The Yamarna paper suggests further 

prime exploration targets. This paper on the Shaw GRS is similar, in that it is a new targeting 

tool for further Witwatersrand analogue discoveries!  

Landsat evidence of Shaw GRS 

 



Figure 2. Enhanced Landsat of the Shaw GRS, East Pilbara from Google Earth. There is 

better definition of geographical features using the sharpness and contrast features (picture 

correction) in PowerPoint. The figures have a good resolution so in if a closer look is 

required enlarge the figure. 

 

 

Figure 3. Enhanced Landsat (Google Earth) of the Shaw GRS, East Pilbara, closer view. Note 

the good definition of geographical features using the colour/contrast feature in PowerPoint.  

The outcropping granites are enhanced and the sediments remain subdued. The yellow 

interpretation is Landsat and the blue interpretation is from the radiometrics interpretation in 

figure 6. There is a broad zone of hills and mountains following the central Landsat and 

radiometric rings except where they are cut by the major watercourses. 

The Fortescue basin (base 2.7 Ga (Thorn and Kendall 2001, DMP - Geological 

Survey, WA, 2017, Website) can be clearly traced where it lies upon the older 

Greenstone/granite East Pilbara Craton (>3 Ga). It is this basal boundary that is important for 

the location of Purdy’s Reward Witwatersrand equivalent gold/uranium deposit. The 

Beaton’s Creek project, where gold nuggets occur in conglomerates, has been compared with 



Witwatersrand, is located on this boundary. This fits with the hypothesis that the deposit is a 

Witwatersrand analogue - if the rings is a result of an impact structure and the gold from the 

surrounding greenstones and granites are funnelled into the crater basin (see figure 4). 

However, the Mt Flora GRS is 700 Ma older but there is no reason that the Witwatersrand 

mechanism for gold mineralisation is restricted to the formation of only one impact and one 

basin. The Shaw GRS mineralisation is probably older again but the same system should 

operate.  

 



Figure 4. Enhanced Landsat of the Shaw GRS, East Pilbara and the correlation at the same 

scale with the Witwatersrand goldfield that formed on the margins of the Vredefort Impact 

Structure in South Africa (Witwatersrand image from Taylor et al 2009).  

Purdy’s Reward and Beaton’s Creek (Artemis report 2017 and Novo report 2017) 

have both been compared with the Witwatersrand (Taylor et al 2009) gold mineralisation. 

Purdy’s Reward and Beaton Creek gold mineralisation are associated with the intersection of 

the Mt Flora and Shaw GRS (respectively) outer main ring with the basal Fortescue Basin 

lithologies. The target zone is the unconformable contact of the basal conglomeritic unit of 

the Fortescue basin with the underlying East Pilbara Craton greenstones/granites.  

The main concentrating mechanism of the Witwatersrand gold was inflow of gold rich 

material into the central crater basin formed by the Vredefort Impact structure. The nuggets 

were concentrated by the normal gravity processes but an estimated 60% of Witwatersrand 

gold was the gold in solution that was concentrated by algal mats in the stagnant water of 

braided stream channels (Novo report 2015, Mike Jones lecture 2017).  

What has prompted the exploration impetus into the West and East Pilbara is the 

recognition that the Purdy’s Reward nuggets are similar in form to the algal mat type nuggets 

and the buckshot nuggets at Beaton’s Creek are similar to those in the Witwatersrand 

goldfield and that the geological situation is similar. The missing factor was an equivalent 

Vredefort impact structure. It has been proposed that an impact structure was required 

because the volcanoes associated with the outer rim were essential to generate the hot waters 

for the lifeforms that precipitated the gold from solution (DMP, WA 2017 Website, Huston et 

al., 2002, Van Kranendonk, M. J. 2006, Handley and Campbell 2011). 

The correlation between Vredefort/Witwatersrand and Shaw/Beaton’s Creek gold 

occurrence in the East Pilbara has previously not been able to be definitively verified as the 

Shaw GRS factor was missing. This is the first published research that describes the Shaw 

GRS which, even if it is not an impact, is the Vredefort equivalent (deep fracture wise) as a 

concentrating mechanism.  



Radiometric evidence of Shaw GRS 

 
Figure 5. Shaw uninterpreted enhanced radiometrics (original image Blewett AITS Ch2 2012 

p 77) showing iron mining centres and Witwatersrand type Beaton’s Creek, Nullagine and 

Marble Bar conglomerate projects. 

The Yilgarn radiometrics were excellent for defining Yilgarn Craton GRS that were 

only weakly observed in other data images. This also appears to be the case in the Pilbara 

Craton. 



 Figure 6. Shaw interpreted radiometrics (original image Blewett AITS Ch2 2012 p 77) 

showing farfield rings, iron mining centres and Purdy’s Reward, Beaton’s Creek, Nullagine 

and Marble Bar Witwatersrand conglomerate type projects. The rings traverse a wide range 

of geology from 3.5Ga to 1.5 Ga suggesting a Archaean crust underlying this later geology.  

There is good correlation between the Radiometrics, Landsat (figure 3) and the 

following magnetics figure 10 interpretation. The farfield radiometrics of the Shaw GRS are 

most clearly observed in the radiometrics and magnetics. Toggle between figures 6 and 10 to 

see this. 

 



 
Figure 7. Shaw closer view uninterpreted enhanced radiometrics (original image Blewett 

AITS Ch2 2012 p 77) showing iron mining centres and Purdy’s Reward, Beaton’s Creek, 

Nullagine and Marble Bar Witwatersrand conglomerate type projects. 

  This image is of the main 220 km diameter ring system. The lower half of the ring, 

(A, B) south of the Fortescue River, is similar to the Norseman GRS in the south east Yilgarn 

(Watchorn YN #1 2017). It has a wide 30km wide double ring system (A, B) that cuts 

through younger geology. It is suggested that the original giant ring system was formed when 

the crust was at the middle to lower upper crust level (between 3.5 – 2.9 Ga) and that the 

rings seen at the current surface crust in that area (2.7 – 2.5 Ga) are the old ring breaking 

through the newer crust as palimpsests. If this is the case then the strong radiometrics mean 

there is continued movement and radioactively anomalous fluid flow still present after 2.5 

Ga. 



 
Figure 8. Shaw interpreted enhanced radiometrics (original image Blewett AITS Ch2 2012 p 

77) showing iron mining centres and Beaton’s Creek, Nullagine and Marble Bar 

Witwatersrand conglomerate type projects. 

 

 

 

 



Magnetics evidence of Shaw GRS 

 
Figure 9. Mt Flora uninterpreted magnetics (Blewett AITS Ch2 2012 p 77) showing iron mining 

centres and Purdy’s Reward, Beaton’s Creek, Nullagine and Marble Bar Witwatersrand 

conglomerate type projects. 

 

 



 
Figure 10. Mt Flora interpreted magnetics (Blewett AITS Ch2 2012 p 77) showing iron 

mining centres and Purdy’s Reward, Beaton’s Creek, Nullagine and Marble Bar 

Witwatersrand conglomerate type projects. 

The magnetics interpretation (yellow) and the superimposed gravity (white full line) 

interpretation has good correlation. The dashed yellow lines of the magnetics farfield 

interpretation correlate well with the interpretation of the radiometrics farfield structures 

(blue lines in figure 6). 

The Shaw GRS centre (tip of yellow arrow) is a small peak with a double annulus of 

smoother, lower magnetics about 25km in diameter surrounded by a broken annulus of much 

higher magnetics which extends to 50km diameter. This centre has the 

demagnetised/homogenised appearance of an impact centre peak (Grieve and Pilkington 

1996, Glikson  and Tonguç Uysal, 2013). 



The annulus (in the northern half, out to the white gravity ring is medium intensity 

magnetics with a hackly appearance. 

There are segments observed of farfield rings up to 300km from the centre suggesting 

(if symmetrical) an original farfield diameter of 600km. 

The linear, irregular, low intensity magnetics traversing the centre/south is due to the 

Hamersley Basin sediments. The Shaw GRS rings are weak but still persist through this area. 

The lower half of the main outer ring of both the Shaw and Mt Flora GRSs (interpreted in 

gravity, radiometrics and magnetics) constrains the southward extent of the 

Fortescue/Hamersley basin sediments which form a flat W path (green line). This confirms 

that the original Mt Flora and Shaw GRSs formed basins into which the sediments were 

deposited. These ring structures and the sediments have undergone perhaps greater than 20 

km of erosion which suggests that these original basins had a great depth. 

The smoother, low magnetics to the south of the Mt Flora and Shaw GRSs mask, but 

are weakly affected by, the rings and is due to the overlying Capricorn Orogen sediments of 

1.8 – 1.0 Ga age. The rings penetrate the Fortescue and Hamersley basins and the Capricorn 

Orogen suggesting continuing movement perhaps to the present. 

The concentric nature and the distinctive magnetics signature of these rings, in particular the 

Shaw centre (Grieve and Pilkington 1996, , Glikson  and Tonguç Uysal, 2013), suggest that 

the Mt Flora and Shaw GRSs may be impact structures.  



Gravity evidence of Shaw GRS 

 
Figure 11. Gravity image showing the Mt Flora and Shaw GRSs, East Pilbara, WA (original 

image from Blewett et al 2012 p 77). The gravity, at the same scale, of the centre of the 

Vredefort Impact Structure South Africa is shown as the top left inset (Canadian 

Microgravity 2009). 

Two giant ring structures, Mt Flora and Shaw (stars), are observed in the East Pilbara 

Craton gravity. These ring structures disturb the older craton geology and they may have 

been responsible for the formation of some of the later igneous and volcanic/sedimentary 

belts. For comparison Vredefort impact structure centre gravity is shown and the location of 

the Purdy’s Reward Witwatersrand type nuggets and Beaton’s Creek Witwatersrand 

conglomerate type gold target are shown. 

 



 
Figure 12. Interpreted Gravity of the Shaw GRS, East Pilbara including nearfield and farfield 

rings (white) (original image from Blewett et al 2012 p 77). The Mt Flora gravity 

interpretation is in black. The gravity, at the same scale, of the centre of the Vredefort Impact 

Structure South Africa is shown as the top left inset (Canadian Microgravity 2009). 

Shaw has a subdued central low in gravity. The annulus between the centre and the 

higher gravity outer ring is of lower gravity than the regional gravity There are segments 

observed of farfield rings up to 200km from the centre suggesting (if symmetrical) an original 

diameter of 400km. 

The irregular gravity traversing the Shaw GRS south is due to the 

Fortescue/Hamersley Basin sediments. The rings are weaker but still are present through this 

area. 



The higher gravity in the far south of the Shaw GRS masks the rings and is due to the 

overlying Capricorn orogen. However, the rings penetrate all these Basins suggesting 

continuing movement. 

The concentric nature and the morphology (Grieve and Pilkington 1996) of these gravity 

rings suggest that the Shaw GRS may be an impact structure.  

Surface geology evidence of Shaw GRS 

 
Figure 13. Uninterpreted surface geology of the Shaw GRS, East Pilbara (DMP, WA 2017 

Website) showing the location of Purdy’s Reward and Beaton’s Creek projects. 

 



 
Figure 14. Surface geology of the Mt Flora and Shaw GRS, (DMP, WA 2017 Website) with 

superimposed gravity interpretation.  

Surprisingly there is closer correlation between the farfield rings in the north south and Se 

than in the centre of the GRS 

Size, origin and age of the Shaw giant ring structure. 

It is suggested that some of the Yilgarn GRS and the Pilbara GRSs were generated at 

the top of the rigid old 3.5 – 2.9 Ga planet surface (which is now the top of the middle crust) 

by impacts like Vredefort, Sudbury and Chicxulub. The current surface mineralisation may 

have originated from this lower level. Field work has proved Watchorn and Cauden GRS in 

the Yilgarn have mappable, real, surface geological features. 

The Shaw GRS has many of the features of an impact structure. There are numerous 

concentric circles, albeit sometimes weak and segmented. There is a strong 220km diameter 

ring observed in radiometrics, suggesting a strong underlying structure, but is weaker in 

Landsat, gravity, magnetics and geology data images. There is a 30km central high in gravity. 

The annulus between the centre and the outer ring is of lower gravity and magnetics than the 



regional data intensity. There is a small peak with a double annulus of smoother, lower 

magnetics about 25km in diameter surrounded by a broken annulus of much higher magnetics 

which extends to 50km diameter. This centre has the demagnetised/homogenised appearance 

of an impact centre peak. There are many segments of the farfield rings up to 300km from the 

centre suggesting an original farfield diameter of 600km. 

The concentric nature and the morphology (Grieve and Pilkington 1996) of these rings 

suggest that the Shaw GRS may be an impact structure.  

The age of the Shaw GRS is older than the base of the 2.775–2.630 Ga volcano-

sedimentary Fortescue Group (Thorne and Kendall 2001) and may be as old as the age of the 

older 3.47 Ga spherulite beds in the East Pilbara (Glikson and Allen 2004).  

Evidence in the Archaean East Pilbara and adjoining Kapvaal Cratons of several 

impact spherulite ejecta horizons confirm that large impacts occurred around 2.48, 2.63, 2.7 

2.9? and 3.47 Ga (Simonson et al 2004, Hassler and Simonson 2001, Bryerly et al 2002, 

Glikson 2004, Glikson and Allen 2004, Glikson and Tonguç Uysal, 2013, Glikson et al. 

2016). 

Is Shaw GRS the impact that caused these 3.472 Ga spherulite beds? The spherulites 

are located in the East Pilbara (Glikson and Tonguç Uysal, 2013). Shaw is in the right 

location and has the right timing. The impact footprint should still be visible in data relating 

to crust of that age even if the original surface expression of the impact is buried.  The large 

subvertical structures observed in the L195 GA 10 CP 1-3 seismic traverses (another paper to 

write) suggest that the Pilbara GRSs have a similar seismic footprint to the Yilgarn GRS 

(Watchorn, 2017. YY # 4 https://geotreks.com.au/work/giant-ring-structures/plumridge-

giant-ring-structure-3d-research/ ). The Yilgarn GRS appear to have formed in mid - upper 

crust. In the East Pilbara area the original impact surface may be exposed as there has been 

more depth of erosion, thus Prima Facies evidence may be present? In regard to the 

reactivation over time the Watchorn impact centre has risen since the Cretaceous - see 

Watchorn, R. B., 2017.  YW #2 https://geotreks.com.au/work/giant-ring-structures/leonora-

ring-circular-pop-structure-discovery-new-giant-ring-structure-real-imaginary/ . 

 Yarrabubba, in the northern Yilgarn Craton, is the only large verified Western 

Australian Archaean impact structure (Macdonald et al 2003) but is too young, too far away 

and not large enough to have generated the early spherulite beds. 

https://geotreks.com.au/work/giant-ring-structures/plumridge-giant-ring-structure-3d-research/
https://geotreks.com.au/work/giant-ring-structures/plumridge-giant-ring-structure-3d-research/
https://geotreks.com.au/work/giant-ring-structures/leonora-ring-circular-pop-structure-discovery-new-giant-ring-structure-real-imaginary/
https://geotreks.com.au/work/giant-ring-structures/leonora-ring-circular-pop-structure-discovery-new-giant-ring-structure-real-imaginary/


Shaw and Mt Flora GRSs ring correlation with gold mineralisation and giant ring 

structure targeting potential. 

 
Figure 15. Surface geology Showing the Shaw and Mt Flora GRS, East Pilbara (DMP, WA 

mineral occurrence map, DMP Website) showing the location of the different types of gold 

deposits and the Witwatersrand type Purdy’s Reward and Beaton’s Creek gold projects. 

Enlarge to see gold deposits more clearly. 

 The gold deposits, in particular the alluvial deposits (yellow rectangles), closely 

follow the white gravity rings and the yellow inner two magnetics rings of the two giant ring 

structures. There are almost no gold deposits of any type or size outside these ring limits. 

This is much more than a coincidence and it can be reasonably hypothesised that the rings 

had a large influence on the formation and location of these gold deposits. There is a perfect 

correlation between the rings and the Witwatersrand type Purdy’s Reward and Beaton’s 

Creek gold projects. and strengthens the Witwatersrand model for these deposits. Marble Bar 

and Nullagine also have conglomerate hosted gold deposits and lie exactly on the rings. Thus, 

exploring around these rings for the best deposits is an excellent exploration targeting tool. 

It must be emphasised for sceptical geoscientist readers that the rings seen in gravity 

and magnetics are plotted as interpreted and have not been adjusted to suit the gold deposits. 

If readers follow the procedure to obtain the rings they will achieved the same result.  

 



Witwatersrand and Shaw internal ring basin correlation and Shaw exploration 

potential. 

 

Figure 16. Enhanced Landsat of the Shaw GRS, East Pilbara and correlation at the same scale 

with the Witwatersrand goldfield on the margins of the Vredefort Impact Structure in South 

Africa (Witwatersrand image from Taylor et al 2009). Shows Witwatersrand gold and 

hypogene iron targets. 

Purdy’s Reward and Beaton’s Creek (Artemis report 2017 and Novo report 2015) 

have both been compared with the Witwatersrand (Taylor et al 2009) gold mineralisation. 

Purdy’s Reward and Beaton’s Creek gold mineralisation are associated with the intersection 

of the Mt Flora and Shaw GRS (respectively) outer main rings with the Fortescue Basin 



sediments. The target zone is the unconformable contact of the conglomeritic basal unit of the 

Fortescue basin with the underlying East Pilbara Craton greenstones/granites.  

The main concentrating mechanism of the Witwatersrand gold was inflow of gold rich 

material into the central basin formed by the Vredefort Impact structure. The nuggets were 

concentrated by the normal gravity processes and the gold in solution (estimated 60% of 

Witwatersrand total) was concentrated by algal mats in the stagnant water of braided stream 

channels (Mike Jones lecture 2017).  

What has prompted the exploration impetus into the West Pilbara is the recognition 

that the Purdy’s Reward nuggets are similar in form to the algal (cyano - gold dissolving – 

bacteria) mat type nuggets in the Witwatersrand goldfield and that the geological location is 

similar. The missing factor was an equivalent Vredefort impact structure. It has been 

proposed that the impact structure was required because the volcanoes associated with the 

outer rim were essential to generate the lifeforms and hot waters that precipitated the gold 

from solution (DMP, WA 2017 Website, Huston et al., 2002, Van Kranendonk, M. J. 2006, 

Handley and Campbell 2011, Mole 2014). The gradient change as the streams bringing the 

gold into the basin were funnelled and concentrated as they had to pass through the 

mountains on the ring (rim) is also important. Where they slowed down on reaching the basin 

would be important for gold concentration by both chemical biological or mechanical means. 

The correlation between Vredefort/Witwatersrand and Shaw/Beaton’s Creek gold 

occurrence in the East Pilbara has previously not been able to be definitively verified as the 

Shaw GRS factor was missing. This is the first published research that describes the Shaw 

GRS which, even if it is not an impact, is the Vredefort equivalent as a concentrating 

mechanism.  

The discovery and definition of Shaw GRS means Witwatersrand type gold 

exploration can now proceed swiftly in a targeted manner. There is no reason that the basal 

unconformity of the Fortescue basin should follow only the one ring. Each ring has a trough 

on the inner annulus and these areas should have similar gold concentrating mechanisms as 

the main outer ring – even the farfield rings have Fortescue and outer basinal sediments 

following them (see figure 15).  

The white box encompasses the Witwatersrand gold prospective areas which is no 

doubt wall to wall pegged. Watching briefs will be needed on these higher priority areas. 

More detailed targeting will be addressed in future papers but it is anticipated this task will be 

promptly carried out by the more astute exploration companies exploring this GRS concept! 

Uranium, which is intimately associated with the algal mat gold in the Witwatersrand, now 

also has firm targeting parameters. 

There also are iron exploration opportunities where these rings intersect iron 

mineralised areas (grey box). In the iron rich Hamersley area, the giant iron deposits form on 

steep, deep structures that provide fluid access (both meteoric and hypabyssal) to oxidise the 

primary iron minerals to hematite and other secondary iron minerals that are more easily 

treated (Hagemann et al., 2007). In the south of the Shaw GRS the overlying iron rich 

Hamersley Group sediments disrupts the rings. However, the rings do penetrate these 

sediments suggesting continuing movement and fluid flow including meteoric waters down 

the ring structure. Some of the major hematite iron mines lie on the Shaw rings. Some of the 

best CID deposits also fall on the rings - not sure what this means. The Leonora ring on the 



Watchorn GRS has continued movement and has dammed Lake Raeside near Leonora and 

this may provide a trap for the Channel Iron Deposits. 

Growth-fault base metals and uranium (of which there are many small deposits in the 

East Pilbara) may have better formation conditions on the constantly moving, steep, faulted 

rings of the Shaw GRS and can now be more scientifically targeted.  

Comparison of Abitibi and Pilbara giant ring structures, a brief introduction.  

 



Figure 17. Uninterpreted Gravity of the Shaw GRS centre, East Pilbara (original image from 

Blewett et al 2012 p 77). The gravity, at the same scale, of the centre of the Vredefort Impact 

Structure South Africa is shown as the bottom right inset (Canadian Microgravity 2009). The 

Abitibi gravity image is from Ontario Geological Survey open file report 6154, 2005. The 

gravity of Abitibi Sub-province in Canada has produced 11,000 tonnes (33moz) of gold. 

There is evidence of giant ring structures in Abitibi sub-Province, Canada (yellow circles) of 

a similar size and age to those outlined in the Pilbara. 

If giant ring structures penetrate the more rigid upper mantle at the right time they may 

focus enormous magmatic, vapour and hydrothermal fluid release through the crust over a 

long time-period (Jones and Heinrich 2005, Hronsky 2013).  

Conclusions.  

The correlation of the median and outer rings of the Shaw GRS in the Landsat, 

geology, gravity, magnetics and radiometrics is independent co-incident evidence of this 

structure.  

The concentric nature and the morphology of these rings suggest that the Shaw GRS 

may be an impact structure. The age of the Shaw GRS is older than the base of the Fortescue 

basin and is possibly the cause and therefore the age of the older spherulite beds (3.47 Ga) in 

the East Pilbara. 

Purdy’s Reward gold mineralisation lies on the Shaw 200km diameter outer ring, 

which marks the contact of the basal unit of the Fortescue basin with the underlying East 

Pilbara Craton greenstones.  

The Shaw GRS, which formed the East Fortescue basin, is the equivalent of the 

Vredefort impact structure that formed the Witwatersrand basin. This confirms the proposed 

correlation between Purdy’s Reward and the Witwatersrand style gold occurrence.  

There are gold, and other minerals, exploration opportunities where these rings 

intersect mineralised areas. There is a perfect correlation between the Shaw and Mt Flora 

rings and the Witwatersrand type Purdy’s Reward and Beaton’s Creek gold projects which 

strengthens the Witwatersrand model for these deposits. Marble Bar and Nullagine also have 

conglomerate hosted gold deposits and lie exactly on the rings. Thus, exploring around these 

rings for the best deposits is an excellent exploration targeting tool. Preliminary targeting for 

Witwatersrand gold and iron is presented. 
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