
Earth-Moon Craters? Gindalbie 140 km diameter 
Giant Ring Structure (GRS) correlation with Eastern 
Yilgarn Mineralisation. Radiometrics of GRS used as 

Metallogenic District indicator. 
Bob Watchorn March 2018© 

Abstract 

The overall aim of these papers on giant ring structures (GRS) is to provide an 

earthscale focus on the underlying architecture of the Yilgarn Craton. There are many 
unresolved questions in all of the Archaean Cratons. 

This paper is the first in a series that will document the 140 km diameter Gindalbie 
giant ring structure (GRS) in the Yilgarn Craton.  

The centre of the Gindalbie giant ring structure (GRS) is located at 30˚ 22’S and 

121˚59’E about 70 km NE of Kalgoorlie. 
The Gindalbie giant ring structure cuts across all regional geology and there is no large-

scale evidence that it is a product of the regional geology. Residual gravity highlights near 
surface greenstones that follow sections of the Gindalbie rings suggesting that the greenstones 

were intruded along these rings. Gindalbie GRS can also be observed in the interpreted 

geology, Landsat and radiometric data. These rings correlate with the gravity rings.  
The overprinting relationships of the Gindalbie GRS suggests that it is younger than 

both Malgar and Watchorn GRSs but is older than 2.7 Ga. However, the rings are more 
geologically disturbed (and harder to observe) than the rings of Watchorn, Norseman, Cauden 

and Plumridge. This may be because the Eastern Yilgarn - Kalgoorlie area is the last formed, 

thickest, surface greenstone crust and has undergone more intense late deformation and 
metamorphism probably because this area is at the intersection of the above giant ring 

structures. 

The seismic traverse BMR 91 EFG 01 has been studied to understand the structures 

underlying the Gindalbie GRS and its possible origin.  

The main exploration target areas are intersections of favourable stratigraphy and 

structures with Watchorn, Cauden and Norseman giant ring structures (see figure 12). New 

gold targeting should encompass already recognised favourable structural and lithological locii 

around the GRS rings, especially outside the well explored Kalgoorlie Arc.  Targeting areas 

for nickel sulphide should follow the Gindalbie GRS median ring.  

The Yilgarn wide GRS have conspicuous radiometric signatures;   

• Watchorn and Gindalbie are pink/purple/reddish. Is this because of K alteration which 

is intimately associated with gold mineralisation? 

• Cauden, Barrambie, Malgar and Miloura have more brown/yellow/greenish 

signatures. Is this because of a higher concentration of thorium – which is associated 

with iron mineralisation. 

• Norseman, Yamarna suite and Paynes have a more blueish/purple radiometric 

signature which may mean they are uranium enriched.  

It is suggested that this observation may form the basis for using the GRS as a basis for 

metallogenic provinces and that this should lead to targeting for the specific associated 



minerals within these areas. A brief investigation of the mines in each area suggest that the 

radiometric signature is defining the main mineral found in each GRS. 

Happy hunting! 

 

Introduction 

This research follows the 1997 work of O’Driscoll and Campbell on mineral deposits 

related to Australian continental ring and rift structures and also relates to more recent work on 

the possible impact origin of Archaean Cratons by Hansen in 2016.   

Giant ring structures (GRS) are observed on all geological databases in the Yilgarn. At 
least 20 ring structures can be observed. Some ring structures are up to 800km diameter and 

their relative age can be estimated by geological superposition. Their approximate absolute age 

can be estimated by correlation of the surface datasets with the seismic traverses and with the 
Nd age data of the surface lithologies (Cassidy and Champion, 2004). As there is no published 

data on these GRS all references to the author’s papers (Watchorn Y and P ### 2017) are 
referenced.  

This paper focuses on the Gindalbie giant ring structure in the Eastern Goldfields 

Superterrane by examination of Landsat, Gravity and radiometric data. These structures have 
not been researched or reported on as far as I could ascertain. The research is ongoing and is 

one of many projects the author has underway on giant ring structures that will change our 
view of these structures' abundance, origin, mineralisation and exploration potential.  

 

 



Figure 1. Table of Yilgarn giant ring structures. 

Why have these giant ring structures not been destroyed? There is a (most likely 

erroneous) belief that most impacts are quickly destroyed by the Earth’s mobile crust and 

erosion? If this is true why are these giant ring structures (probable impacts) still visible on 
many databases and on the ground? 

The Archaean Yilgarn Craton is one of the largest, oldest, most buoyant and stable 
crusts on Earth. It has not changed for 2.6 Ga except for about 5-20 km of planar erosion and 

there has been no erosion below the base of the valley systems eroded in the Permian Glaciation 

(de Broekert and Sandiford 2005).  The Yilgarn surface in many areas is > 3.8 Ga and it is 
reasonable to suggest that the deeper underlying crust is older (Cassidy and Champion, 2004). 

Zircons from the lower crust have been dated at 4.4 Ga at Jack Hills in the NW Yilgarn, Narryer 
Terrane (Monroe M. H., 201, McCuaig et al 2010). 

This crustal age correlates with the era of the Late Heavy Bombardment (LHB) of 4 – 

3.8 Ga with more minor impacts through to 2.6Ga (Taylor Redd 2017). The crustal level of the 

LHB may be the detachment zone or green line in figure 7 insets A and D.  

Big impacts extend into the Moho (to greater than 60 km depth) thus evidence of many 

major impacts should still be observed. All of the older, stable Archaean cratons should show 

evidence of preserved impacts (Simonson, Byerly and Lowe, 2004). 

Ryder and Graham in 2002 stated that; 
 Extrapolating lunar cratering rates () to Earth during the LHB suggests that the following 

number of craters would have formed on Earth.  
• 22,000 or more impact craters with diameters >20 km (12 mi), 

• about 40 impact basins with diameters about 1,000 km (620 mi), 

• several impact basins with diameters about 5,000 km (3,100 mi). 
 The following figure 2 shows the density of the major impact structures in gravity data 

on the moon with the box approximating the area of the Yilgarn Craton on the moon’s surface.  
 

https://en.wikipedia.org/wiki/Impact_crater
https://en.wikipedia.org/wiki/Impact_basin


 

Figure 2. Moon Gravity showing impact craters (NASA 2012) and their comparison with the 

area of the Yilgarn Craton. 

This image gives an approximation of the density of impact craters that would be 

expected to occur on the Yilgarn Craton which has the same age (4.4 – 2.6 Ga) crust as the 

lunar surface. On the moon in this area nearly all of these craters (including the large ones) are 

buried by the basalt lavas of the mares produced by the large red impact craters seen in the 

image. This process is suggested to have occurred on Venus (Earth’s twin planet, Hansen 2015) 

where they were buried by very distinctive ribbon-tessera lavas (RT) and it is absolutely certain 

that a similar process occurred on the Archaean earth surface. Would the RT lavas have a 

similar signature to the accretion lava layer in the Yilgarn seismic sections (see figure 7)? 

The density of the observed GRS in the Yilgarn in the following figure 3 approximates 

that seen on the moon. There are also giant arcs that traverse the Yilgarn with a calculated 

diameter of >1000 km which are most likely representative of the giant craters on the moon 

forming mare lava (red craters west of the Yilgarn box in Figure 2). Also note the alignment 

of some of the craters such as the deformed craters following the arrow in the NW section of 



the Yilgarn box on the moon. These are similar to some of the GRS (Yamarna suite) in the 

Yilgarn which appear to follow a pattern across the Yilgarn. They may follow TransLithosperic 

structures (Hronsky, 2013) or more likely vice versa.  

Stern 2015, argues that true Plate Tectonics didn’t commence until the Neoproterozoic 

but Bercovici, Tackley and Ricard in 2015 argued that there is ample evidence that the Earth 

underwent a transition to more global plate tectonics by 3 - 2.7 Ga. Either way plate tectonics 

probably only commenced on a large-scale post 2.7 Ga which is the time of the last of the 

researched GRS in the Yilgarn. 

 

Figure 3. Yilgarn Craton geology and giant ring structure interpretation. 

 



Landsat of Gindalbie giant ring structure correlation with the Watchorn GRS Leonora 

ring.  

 

Figure 4. Landsat Gindalbie – Watchorn giant ring structure interpretation. 

This illustrates the Watchorn GRS easily observed Leonora ring (A) and the more 

disrupted Gindalbie (B) central ring areas at the same scale. They have similar features.  

• The centres are elevated and  

• dam and funnel the palaeochannels (shown in blue) around the GRS centre.  

• The SW of the centre ring follows King of the West/Harper Lagoon Lake system.  

• The NE of the centre ring follows the Lake Marmion/Lake Rebecca system and  

• the NW of the outer ring follows Lake Goongarrie.  

• The elevated centre, that dams the palaeochannels, of the Leonora ring was 

reported on in Watchorn 2017, YW #2 Leonora Ring – a circular pop-out 



structure? https://geotreks.com.au/work/giant-ring-structures/leonora-ring-

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

The Permian glaciation planed off the Yilgarn Craton to a level that reached the 

base of these palaeochannels. Erosion over the last 250 million years has still not 

reached these lower erosion levels in places. The almost perfectly circular Leonora ring 

(the median ring of the Watchorn GRS) appears to be caused by elevation differences 

which have occurred after Permian erosion, of 10 – 50m, within the Leonora ring 

structure.  

This elevation difference was quantified by measurement on Google Earth. This 

suggests that the whole core of the Leonora ring has popped up, most likely by isostatic 

adjustment, and is still rising. This is one of the main criteria of an impact structure, the 

upthrust of the impact centre. 

Streams flow around (or are dammed) by the ring structures on the western half 

because of this elevation difference. Few streams follow the ring boundary on the eastern 

half but there is a greater abundance of quartz and vegetation changes around the ring. 

The Leonora ring disrupts, and dams the Permian palaeochannels in the SW 

quadrant, thus the movement must be continuing and recent which suggests subvertical, 

very deep circular structures are present. 

  

 

 

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/


Gravity and Landsat of Gindalbie giant ring structure.  

 

Figure 5. Gravity and Landsat of Gindalbie giant ring structure. 

In May 1999 the author was using the WMC gravity database to examine the Eastern 

Yilgarn Craton for large basement tapping structures up which gold mineralisation fluids may 

have travelled. The 1st Horizontal derivative, 139° azimuth and 43° sunangle was estimated to 

have correlation with mid-level (10 – 20 km depth) structures by correlating the structures seen 

in plan with those on the Leonora seismic traverse AGS NY 01, p92 Blewett and Czarnota, 

2007).  

A large 220 km diameter circular feature (Watchorn GRS, centered 40 km NNE of 

Leonora in inset A) was observed as a dark circular, lower gravity trough on the images when 

the data was manipulated in the ER Mapper software program. The identical but smaller 

Gindalbie GRS was also observed centered 70 km to the NE of Kalgoorlie (figures 5 and 6, G 

in insets B and C). The central 50 km concentric rings surrounding G in figures 5 and 6, inset 

C are the equivalent of the Leonora ring in figure 4 inset A). 

  The annular gravity lows and highs of the Gindalbie GRS rings (Cisowski and Fuller 
1978, Grieve and Pilkington 1996, Therriault 1997, Dentith et al 1999, Mory 1999, Mory et al 

2000, Schmidt 2001, Therriault et al 2002, Macdonald et al 2003) suggest these rings were 

formed by an impact. 



 

 

Figure 6. Gravity Landsat and Geology of Gindalbie giant ring structure interpreted. 

 This figure shows the interpretation of the Watchorn and Gindalbie GRSs in gravity 

(inset A) and the Gindalbie GRS in Landsat (inset B), gravity (inset C) and geology (inset D). 

The Kanowna - Scotia dome and the Goongarrie – Mt Pleasant elongate domes appear to 

follow the Gindalbie Landsat rings in inset D.  

 



Seismic EGF 91 01 correlation with Kalgoorlie geology and Gindalbie giant ring 

structure. 

 

Figure 7. Seismic BMR 91 EGF 01 correlation with Kalgoorlie geology and Gindalbie giant 

ring structure. Very poor image of the Seismic data (best I could obtain from DMP). 

Seismic traverse (BMR 91 EGF 01) across the Eastern Yilgarn 40 km north of Kalgoorlie 

(location - inset B) was studied to correlate the Landsat rings and surface geology (figure 7 

insets B and D) of Gindalbie giant ring structure with the structural geology observed on the 

seismic section.  

Inset A. The Drummond and Golby, 1998 interpretation shows relatively non-reflective 

Moho and lower crust, reflective accretionary middle crust and the thin, structurally 

complex skin of the remnants of the last volcanic cycle (< 2.7 Ga) which forms the upper 

crust. The original interpretation interprets the zone between the middle and upper crust as 

a detachment zone. Many of the steep structures terminate on this zone and are weaker 

above. This suggests this may have been the original level at which the giant ring structures 

formed. If the GRS were formed by impacts this detachment zone would be the equivalent 

of the cratered, present day moon surface of 4 = 3.8 Ga. A more likely Moon-Earth Impact 

surface equivalent during the LHB would be the deeper diffuse boundary between the 



accretion layer and the lower crust (green boundary line) which is where the main extrusive 

and domal structures extend down to. Beneath that line there is a disturbed zone and then 

the relatively flat layered lower crust. 

Inset B. The plan geology (figure 6 inset D) shows the position of the BMR 91 EGF 01 

seismic traverse as related to the surface interpreted geology.  

Inset C. Very poor image of the Seismic data (the best I could obtain from DMP). It is 

frustrating that so much public expenditure and good geophysical effort is spent on 

obtaining the original good data to give the best uninterpreted images of this seismic section 

but the images themselves were absent?? They were all documented to be on the DMEP 

site but were not there? After a great deal of effort, the best the DMEP geophysicists could 

provide (and for which I was very grateful) was a very coarse 7 Mb image. The absent 

image off the website was 70 Mb. These 70 Mb images, for example the Leinster – 

Windamurra traverse, have fantastic detail. This fine detail image would answer many of 

the structural geology questions – it would be excellent if A DMEP geophysicist knows of 

their whereabouts and could forward them to me?? I’m sure I’m not the only one who 

would benefit if these original good images were available to the public as they are intended 

to be. 

Inset D. The poor quality seismic section has been structurally interpreted using the 

domainal method which focusses on broad structural trends. The interpreted image ((figure 

7 inset A, Drummond and Golby, 1998) focusses on nearer surface, more detailed sub-

horizontal geology.  

Steep structures. The Gindalbie giant ring structures correlate with steep, east dipping, mantle 

penetrating structures (red arcs) that usually have semi-circular structures between them or on the updip 

side (blue arches). This structural relationship is identical to those observed on the Chicxulub seismic 

sections (Watchorn YN #3 2017, figure 12, https://geotreks.com.au/work/giant-ring-structures/yn-2-700-

km-diameter-norseman-grs-defined-by-landsat-new-parameters-for-yilgarn-exploration-discovering-

yilgarns-deep-design/ ). This similarity may mean that the Gindalbie giant ring structure has an impact 

origin. 

Domal structures. The Kanowna - Scotia dome and the Goongarrie – Mt Pleasant 

elongate domes (figure 7 inset B) appear to follow the Gindalbie rings. These elongate 

domes north of Kalgoorlie are associated with the blue vertical domes seen in the BMR 91 

EGF 01 seismic section (figure 7 insets C and D). The 2.695 Ga age ultramafic rocks 

(Figure 7 purple in inset B) lie on top of these domes. These Kanowna - Scotia dome and 

Goongarrie – Mt Pleasant elongate domes correlate with the top of the two large blue 

semicircles (toroids?) in the interpreted seismic section (figure 7 inset D). 

Mineralisation correlation of seismic data with Gindalbie giant ring structure.  

Gold. Research over the last 20 years has defined antiformal structures beneath many of 

the giant gold mines in the Yilgarn (McCuaig et al 2010). This correlates with the interpretation 

in figure 7 insets B and D and also the suggested formation of anticlinal and domal structures 

on the 12 GA T1 seismic section under the Tropicana mine (Watchorn YY #4 figures 4 and 5; 

https://geotreks.com.au/work/giant-ring-structures/plumridge-giant-ring-structure-3d-

research/ ), the Wallaby mine and the Victory/Defiance mine at Kambalda (McCuaig et al 

2010). 

McCuaig et al 2010 states  

https://geotreks.com.au/work/giant-ring-structures/yn-2-700-km-diameter-norseman-grs-defined-by-landsat-new-parameters-for-yilgarn-exploration-discovering-yilgarns-deep-design/
https://geotreks.com.au/work/giant-ring-structures/yn-2-700-km-diameter-norseman-grs-defined-by-landsat-new-parameters-for-yilgarn-exploration-discovering-yilgarns-deep-design/
https://geotreks.com.au/work/giant-ring-structures/yn-2-700-km-diameter-norseman-grs-defined-by-landsat-new-parameters-for-yilgarn-exploration-discovering-yilgarns-deep-design/
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/


….. the first two lines of seismic acquired in 1991 (Kalgoorlie region) and 1999 
(Leonora – Laverton region). These data changed radically our view of the structure 

of the Archean crust, showing some trans-crustal structures and consistent apparent 
detachment zones at ca. 5–8 km depth. It furthermore showed that many of the granite 

intrusions within belts were in the form of ‘surfboards’ or laccoliths, with thinner root 

or feeder zones (Drummond et al., 2000; Swager et al., 1997).  

As discussed in Watchorn YY#4. 2017, figures 4 and 5, 

https://geotreks.com.au/work/giant-ring-structures/plumridge-giant-ring-structure-3d-

research/ there is remarkable similarity of the structures in the detailed 12 GA T1 seismic 

traverse across Plumridge GRS and Watchorn YN#2 figure 12 and the detailed seismic 

traverses across Chicxulub. It is suggested that these large steep arcs are the subsurface 

expression of the GRS rings and the circles on the seismic vertical sections are toroids. Thus; 

the elongated domes on figure 7 insets B, C and D may form on the inner side of the giant 

ring structures as toroids. The domal effect may be the result of an interference pattern as the 

Gindalbie toroids meet the Arcuate NNW shear zones and the Cauden, Malgar and Norseman 

crosscutting ring structures. This should form a dome and basin structure ideal for nickel and 

gold deposition. The dome structures would have originally been 10 – 20 km deeper before 

erosion. 

 

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/


Radiometrics of Gindalbie giant ring structure. 

 

Figure 8. Radiometrics of the Yilgarn showing giant ring structures. 

The radiometric image outlines the eastern Yilgarn GRS as sharp edges around sections 

of the rings and different shade colours in the centre (toggle figures 8 and 9). The issue in 

interpreting the ring structures in radiometrics is not locating them but where do you stop 
recording them as they are well defined and numerous considering their great age and 

subsequent burial.  
Most of the sharp edges of the GRS cut across the geology, follow palaeochannels (or 

vice versa) and they are harder to see where they follow the regional trend of the geology. This 

is in contrast to the gravity data where the sections of the rings are easier to see where they 
follow the regional geological trend (figure 11 inset A). 

 



 

Figure 9. Interpreted Radiometrics of Gindalbie and other recorded Yilgarn giant ring 

structures. 

The Gindalbie ring structure consists of two concentric circles centred on Gindalbie (G) 

70 km NE of Kalgoorlie. Gindalbie GRS is not visible in radiometrics at this scale. The  GRS 

on which papers have been published by the author are the white circles. The GRS are more 

easily seen in the eastern Yilgarn. This may be because they are younger or that they haven’t 

been so deeply eroded.  

There are two GRS in the NW Yilgarn that have not yet been described – Miloura in 

the Narryer terrane and Paynes in the Youanmi terrane. 

 

Metallogenic exploration targeting using Radiometrics for specific mineral suites. 

 The GRS also have conspicuous radiometric signatures (see figures 8 and 9).  

• Watchorn and Gindalbie are pink/purple/reddish. Is this because of K alteration which 

is intimately associated with gold mineralisation? 

• Cauden, Barrambie, Malgar and Miloura have more brown/yellow/greenish 

signatures. Is this because of a higher concentration of thorium – which is associated 

with iron mineralisation (Hagemann, et al., 2007, Glikson and Allen, 2004)? 



• Norseman, Yamarna suite and Paynes have a more blueish/purple radiometric 

signature which may mean they are uranium enriched.  

It is suggested that this observation may form the basis for using the GRS as a basis for 

metallogenic provinces and that this should lead to targeting for the specific associated 

minerals within these areas. A brief investigation of the mines in each area suggest that the 

radiometric signature is defining the main mineral found in each GRS. This may suggest an 

impact origin of the GRS and perhaps the associated minerals. This radiometric colour  concept 

is used extensively for local targeting. It is suggested that it can also be used for regional 

targeting. 

There have been various papers written on the extreme mobilisation of minerals and metals 

exhibited during the huge pressures and temperature fluctuations associated with a large 

impact. The rocks and metals are vaporised even deep in the crust. Jones, and Heinrich, 2005 

researched more specifically on Vapor Transport of Metals and the Formation of Magmatic-

Hydrothermal Ore Deposits.   

 

Figure 10. Radiometrics of Gindalbie giant ring structure centre. 

The Gindalbie GRS is more poorly defined in some datasets perhaps because of the 

thicker sequence of later, overlying greenstones.  

The Gindalbie GRS radiometrics of the central ring show a redder centre (K rich) with 

a thin, lighter red/pink perimeter. The annulus between the two rings is bluer which reflects the 

uranium in the Palaeochannels that partially follow the rings. The GRS are observed in the 

Palaeochannel system because of Permian glacial over-deepening (de Broekert and Sandiford 

2005) of the fracture systems following the ring systems.  

 

Mineralisation of Gindalbie giant ring structure in the Eastern Goldfields - Kalgoorlie 

area 

 



 

Figure 11. Gold Mineralisation occurrences on Gindalbie and Watchorn giant ring structures 

observed in gravity data. 

  This research follows the 1997 work of O’Driscoll and Campbell on mineral deposits 

related to Australian continental ring and rift structures. This figure shows the gold 

mineralisation occurrences superimposed on the gravity (1 st Horizontal derivative, 32° az and 

0° sunangle – defining shallower, shorter wavelength structures). In both Watchorn and 

Gindalbie GRS (figure 11 inset A) the gold mineralisation follows the outer rings and is absent 

from the central areas W and G. maybe there is an absence of deep mantle penetrating 

structures, which gold mineralising fluids can follow, in the centre due to isostatic uplift? 

 

 



 

Figure 12. Gold (yellow) and nickel sulphide (red) occurrences and exploration targeting 

using Gindalbie giant ring structure interpretation in gravity.  

Mine locations from Cooper et al 2015, Western Australia atlas of Mineral Deposits 

and Petroleum fields 2015, Geological Survey of Western Australia.  

Proposed formation of gold mineralisation.  

This paper researches hypothetical gold sources and fluid travel paths. Current 

geoscientific research has partially defined the near surface (0-20km) local controls on the 
Yilgarn Craton gold mineralisation (Blewett and Hitchman, 2006). However, the 

fundamental Yilgarn Craton structural architecture and basement controls are 

acknowledged to be poorly defined (Bateman et al., 2001, Blewett and Henson 2006, 
Blewett and Czarnota, 2007, Goscombe et al., 2009 and McCuaig et al., 2010). The giant 

ring structures, that are the subject of these research papers, have not been recorded or used 
in this research. This places major constraints on this previous research.  

The Gindalbie GRS is unaffected by the regional geology. The underlying geology is 

comprised of the NNW trending Archaean greenstone and granite Kalgoorlie terrane observed 

in the above gravity image (figure 12). The relatively undeformed rings that traverse the entire 

Yilgarn Craton suggest that the lower-middle crust has remained rigid throughout the 



development of the overlying younger crust from >2.9 Ga through 2.6 Ga.  The terrane-crossing 

morphology of the giant ring structures suggest that the Yilgarn craton did not form as a series 

of accreting terranes as suggested in Blewett and Hitchman, 2006. 

It is suggested that these early, now buried, giant ring structures helped focus 

mineralisation originating from deep in the crust to higher levels. Reimold and Koeberl (2014) 

proposed that the Vredefort impact (GRS) focussed the older Archaean mineralisation into the 

Witwatersrand basin forming the world’s largest gold and uranium deposits in South Africa. 

This is what may have occurred in the Yilgarn at 3.8 Ga after the late heavy bombardment 

(Watchorn PS #1 https://geotreks.com.au/work/giant-ring-structures/witwatersrand-pilbara-

gold-exploration/).  

This pre-existing Archaean middle crust mineralisation may have then been the source 

material for later tectonic events that remobilised gold vertically through the overlying middle 

and upper Archaean crust as the Yilgarn craton underwent later movement. This may have 

form the current, 3 – 2.6 Ga, surface mineralisation. Evidence of the close correlation of the 

surface Gindalbie gravity, Landsat and radiometric rings and the strong steep arcuate vertical 

structures seen on seismic section EFG 91 01 in figure 7 supports this hypothesis. 

Proposed formation of nickel mineralisation.  

Tuchscherer and Spray in 2002 documented the Geology, Mineralization and Emplacement 

of the Foy Offset Dyke in the Sudbury Impact Structure in Canada. It was suggested that the 

nickel came from the impact melt. The CarrBoyd, Silver Swan, Black Swan and Binti Binti 

nickel deposits all formed near the perimeter of the Gindalbi inner ring seen in gravity, 

radiometrics and Landsat. If nickel associated with a Ni/Fe meteorite was deposited then it 

would be expected to be found near the impact cenre. CarrBoyd is unusual for Yilgarn Ni 

deposits in that it is located in an intrusive gabbro.  

Exploration targeting rationale 

The main target areas are intersections of favourable stratigraphy and structures with 

Watchorn, Cauden and Norseman giant ring structures (see figure 12). 

New gold targeting (green areas in figure 12) should encompass already recognised 

favourable structural and lithological locii around the GRS rings especially outside the well 

explored Kalgoorlie Arc.  Targeting areas for nickel sulphide should follow the Gindalbie GRS 

median ring (blue ring in figure 12). Go for it!!! 
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