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Important information about this report 

Forward Looking Information  
 
This report contains "forward-looking informationò within the meaning of applicable securities laws that is 
intended to be covered by the safe harbours created by those laws. All statements, other than historical fact 
regarding Superior Gold Inc.(ñSuperiorò or the ñCompanyò), Billabong Gold Pty Ltd (Billabong) and the Plutonic 
Mine, are forward looking statements. ñForward-looking informationò includes statements that use forward-
looking terminology such as ñmayò, ñwillò, ñexpectò, ñanticipateò, ñbelieveò, ñcontinueò, ñpotentialò or the negative 
thereof or other variations thereof or comparable terminology.  
 
Forward-looking information is not a guarantee of future performance and is based upon a number of estimates 
and assumptions of management at the date the statements are made. Furthermore, such forward-looking 
information involves a variety of known and unknown risks, uncertainties and other factors which may cause 
the actual plans, intentions, activities, results, performance or achievements of the Company to be materially 
different from any future plans, intentions, activities, results, performance or achievements expressed or 
implied by such forward-looking information. See ñRisk Factorsò in the Companyôs prospectus dated February 
15, 2017 filed on SEDAR at www.sedar.com for a discussion of these risks. 
 
The Company cautions that there can be no assurance that forward-looking information will prove to be 
accurate, as actual results and future events could differ materially from those anticipated in such information. 
Accordingly, investors should not place undue reliance on forward-looking information. Except as required by 
law, the Company and the Qualified Persons who authorise this report does not assume any obligation to 
release publicly any revisions to forward-looking information contained in this report to reflect events or 
circumstances after the date hereof. 
 
Neither the TSX Venture Exchange nor its Regulation Services Provider (as that term is defined in the policies 
of the Exchange) accepts responsibility for the adequacy or accuracy of this report. 
  

http://www.sedar.com/
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1 Summary 

Billabong Gold (Billabong), a wholly owned subsidiary of Canadian based Superior Gold Inc., is an Australian 
corporation that acquired the Plutonic Gold Operations from Northern Star Resources Ltd. (Northern Star) on 
October 11, 2016. The purpose of this report is to present Mineral Resources1 and Mineral Reserves2 for the 
Plutonic Gold Operations, Western Australia for public disclosure by Superior Gold Inc. Data presented in this 
report is as of December 31, 2019. 

The Plutonic mine currently produces gold from a large underground operation through a traditional crushing, 
grinding and carbon-in-leach (CIL) circuit. Historically, numerous open pits were mined at the Plutonic mine 
between 1990 and 2005ðunderground mining commenced in 1995. Mining is currently conducted from eight 
underground geological óFault Blockô domain zones at an average rate of approximately 0.8 Mtpa. The Hermes 
open pit project, which lies approximately 60 km southwest of the Plutonic mine, operated from 2017 to 2019. 

The Resources now reported from all these areas represent the consolidated Global Resource which also 
incorporates historic intersections encountered outside of the main underground working areas. These zones 
which have not previously been interpreted and are considered a significant indicator of the future of the 
Plutonic Gold Operations and is supporting evidence that the Plutonic mine is a large mineralized system with 
long term potential.  

The new program of Resource Estimation was part of a larger program of re-examining the geological 
modelling of the gold mineralization at the Plutonic mine. Historically, the Plutonic underground mine has not 
mined to Reserve grade, and one of the primary goals of this latest Resource and Reserve estimation was to 
allow for more predictive planning and improved production forecasts. 
 
Prior Resource estimations utilized open block models inherited by the Company that required further 
evaluation and definition. Experience with the Plutonic mine has demonstrated that open block models are not 
the most optimal method to identify the distribution of all mineralization, and in unconstrained high-grade areas 
may tend to overestimate or underestimate grades locally.   
 
In consideration of this, the latest estimates have utilized geologically constrained wire-framed models which 
are expected to better demonstrate the grade and distribution of the mineralization. As a result, the Resource 
and Reserve grade has declined, but the confidence in the distribution of the mineralization, and the ability to 
mine to Reserve grade is expected to increase. Since Superior acquired the Plutonic Gold Operations, the 
focus has been on better understanding the mineralization through the upgrading of pre-existing Inferred 
Resources to Measured and Indicated and by adding Inferred Resources outside of that to demonstrate that 
the Plutonic underground deposit remains open in multiple directions including at depth and there continues 
to be considerable progress in this respect. 
 
A continuing aggressive program of underground drilling is underway to further upgrade Inferred Resources to 
Measured and Indicated and also outline new areas of mineralization.  Particular focus is given to better 
defining and expanding the high-grade mineralization for the Baltic, Baltic Deeps and Indian Zones. 
 
Given the increase in overall Resources and favourable economic conditions, re-examination of the potential 
to increase the rate of underground production is also underway. As part of the Resources and Reserves 
revision process, including the use or a lower reporting cut-off grade, the underground grade has declined 
relative to the year end 2018 Reserves. This is also partly a result of the change from the prior use of open 
block models to those based on geologically controlled wire-framed models. 
 
Mineral Reserves as at December 31, 2019 were estimated using a long-term gold price of A$1,925 per ounce 
($1,348 per ounce). Cut off grades for the Mineral Reserves for Plutonic underground were 2-3 g Au/t 
(depending on stoping area), and 0.4 g Au/t for the open pit areas. Dilution of 10% was factored into the 
estimation of underground Mineral Reserves. Mineral Resources as at December 31, 2019 were estimated 
using a long-term gold price of A$2,150 per ounce ($1,505 per ounce). Cut off grades for the Mineral Resource 
estimates were 1.50 g Au/t for underground and 0.40 g Au/t for open pit. 
 

                                                      

1  As defined by CIM Standards on Mineral Resources and Mineral Reserves (Nov 2019) as required by NI-43-101. 
2  As defined by CIM Standards on Mineral Resources and Mineral Reserves (Nov 2019) as required by NI-43-101. 
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Continuing development work is also being directed towards better defining Open Pit Resources and 
Reserves. The Open Pit Resources also being reported are from the Hermes, Wilgeena (Hermes South) and 
Plutonic East, with Resource and Reserve Estimations work for the Workshop, Salmon and Trout area pits 
continuing. 
 
Mineral Resources as of June 30, 2020 are summarised in Error! Reference source not found.. Mineral 
Resources are inclusive of those Resources converted to Mineral Reserves as presented in this document. 
Mineral Reserves as of June 30, 2020 are summarised in Table 1-2. 
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Table 1-1 Summary of Mineral Resources as at June 30 2020 ï (Reporting Lower Cut-Off Grade 1.5g Au/t). 

Category 

Measured Indicated Measured + Indicated Inferred 

Tonnes 
(000ôs) 

Gold grade 
(Au g/t) 

Cont. gold 
(koz) 

Tonnes 
(000ôs) 

Gold grade 
(Au g/t) 

Cont. gold 
(koz) 

Tonnes 
(000ôs) 

Gold grade 
(Au g/t) 

Cont. gold 
(koz) 

Tonnes 
(000ôs) 

Gold grade 
(Au g/t) 

Cont. gold 
(koz) 

Underground                         

Plutonic Main 3,580 5.5 630 5,360 4.6 790 8,940 4.9 1,420 15,430 4.3 2,140 

Plutonic East 110 6.4 20 180 5.1 30 290 5.6 50 3,630 4.0 470 

Plutonic West - - - - - - - - - 390 2.8 40 

All Underground Sub-total 3,690 5.5 650 5,540 4.6 820 9,230 5.0 1,470 19,450 4.2 2,640 

                          

Hermes Open Pit Complex                         

Hermes - - - 1,990 1.4 90 1,990 1.4 90 3,870 1.3 160 

Hermes South (80% JV) - - - 700  1.6  40  700  1.6  40  200  1.1  10  

Plutonic Open Pit Areas                         

Area 4 - - - - - - - - - 440 0.8 10 

Perch - - - - - - - - - 230 0.9 10 

All Open Pit Sub-total       2,690  1.4  120  2,690  1.4  120  4,730  1.2  180  

                          

Total 3,690 5.5 650 8,230  3.6  940  11,920  4.2  1,590  24,190  3.6  2,820  

Notes: 

1. Mineral Resources are quoted inclusive of those Mineral Resources converted to Mineral Reserves. 

2.  The reporting standard adopted for the reporting of the Mineral Resource estimate uses the terminology, definitions and guidelines given in the CIM Standards on Mineral Resources and Mineral Reserves 
(Nov 2019) as required by NI-43-101. 

3. Mineral Resources are not Mineral Reserves and do not have demonstrated economic viability. All figures are rounded to reflect the relative accuracy of the estimate and have been used to derive sub-
totals, totals and weighted averages. 

4. Mineral Resources are estimated at a cut-off grade of 1.50 g/t Au for the Plutonic Underground Gold Mine. 

5. 'Plutonic Underground Resources based on Deswik Mining Stope Optimizations using generalized Reserve MSO input parameters and / or restricted 'grade shell' reported Resources. Open Pit Resources 
based on simplified pit optimization parameters. 

6. Mineral Resources are estimated at a cut-off grade of 0.40 g/t Au for Hermes, Hermes South, Area4 & Perch Open Pits. 

7. Mineral Resources are estimated using an average gold price of AUD$2,150 per troy ounce (~US$1,450 per ounce). 

8. Rounding errors exist in this table and numbers may not add correctly. 
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Table 1-2 Summary of Plutonic Mineral Reserves as of 31 December 2019 

Category 

Proven Probable Total Reserves 

Tonnes (000ôs) 
Gold grade  

(Au g/t) 
Cont. gold  

(koz) 
Tonnes  
(000ôs) 

Gold grade  
(Au g/t) 

Cont. gold  
(koz) 

Tonnes  
(000ôs) 

Gold grade  
(Au g/t) 

Cont. gold  
(koz) 

Hermes Open Pit Complex          

Hermes    860 1.0 30 860 1.0 30 

Hermes South (80% JV)    500 1.3 20 500 1.3 20 

Open Pit Sub-total    1,350 1.1 50 1,350 1.1 50 

Underground          

Plutonic East and Area 4 55 5.0 9 65 3.4 7 120 4.1 16 

Plutonic 1,000 4.4 140 1,400 3.7 170 2,500 4.0 310 

Underground Sub-total 1,100 4.4 150 1,500 3.7 180 2,600 4.0 330 

Stockpiles          

31 December 2019 Total 1,100 4.4 150 3,000 2.4 230 4,100 2.9 380 

Notes: 

1. Open Pit Mineral Reserves are estimated at a cut-off grade of 0. 4 g/t Au. 

2. Underground Mineral Reserves are estimated at a stoping cut-off grade of 2-3 g/t Au dependent on mining area. 

3. Mineral Reserve economics are estimated using an average long term gold price of US$1,348 per ounce (A$1,925). 

4. Bulk density defined as 2.9 t/m3.  

5. All figures are rounded to reflect the relative accuracy of the estimate and have been used to derive sub-totals, totals and weighted averages. 

6. All figures are rounded and use significant figures and numbers may not add correctly 

 

 



Plutonic Gold Mine  
Superior Gold Inc  

 

 

 vii 
 

1.1 Technical Summary 

1.1.1 Property description and location 

Plutonic Gold Mine is located at latitude 26°15ôS longitude 119°36ôE in the Peak Hill Mineral Field of the eastern 
Gascoyne Region of central Western Australia. It lies 175 km northeast of the township of Meekatharra and 
800 km northeast of Perth. The mine is located approximately 10 km east of the Great Northern Highway. 

An airstrip is adjacent to the site and is a 2,000 m long runway. From Perth, the flight time is approximately 1½ 
to 2 hours. 

Plutonic Gold Mine is isolated from major towns and cities and operates on a self-sufficient basis with material 
and goods shipped in via the Great Northern Highway. Mine personnel work on a fly-in/fly-out basis out of 
Perth. There are a number of Aboriginal settlements nearby. 

1.1.2 Land tenure 

The total Plutonic Gold Operations area is comprised of 77 granted tenements divided into three groups, 
namely the Plutonic Gold Mine, the Hermes Project and the Bryah Basin Joint Venture (JV). The project area 
is centred around two mining areas, 60 km apart ð one around the Plutonic Gold Mine in the northeast, and 
one at the Hermes project in the southwest. The Plutonic Mine group includes 29 granted exploration and 
mining tenements, covering approximately 355.8 km2 and 10 Miscellaneous Licences. A wholly-owned 
tenement south of the Plutonic Project covers an area of 5.6 km2. The Hermes Project comprises 9 granted 
exploration and mining tenements with an area of approximately 139.7 km2 (including one General Purpose 
Lease). There are 8 Miscellaneous Licences associated with the project. The Three Rivers Project tenement 
group comprises 37 granted exploration or mining tenements with an area of approximately 475 km2; however, 
of the Bryah Basin JV tenement holdings only about 257.8 km2, in 20 tenements, is held under the farm-in and 
joint venture agreement, including a wholly-owned Exploration Licence covering 11.2 km2. A single 
Miscellaneous Licence is associated with the project. The total exploration and mining tenure held by Billabong 
Gold, or as part of a joint venture, is approximately 759 km2 or 75,896 hectares. One Prospecting Licence 
application and a Miscellaneous Licence application are pending. 

 
1.1.3 Royalties 

Royalties are payable in the following circumstances: 

¶ Plutonic Gold Mine tenements: 

ð Western Australian State Government 2.5% of all gold metal production above 2,500 Au oz. The 
royalty value of gold metal produced is calculated for each month in the relevant quarter by 
multiplying the total gold metal produced during that month by the average of the gold spot prices 
for that month. 

ð The Plutonic Royalty payable to Northern Star comprises a 2% royalty on gold produced from all 
tenements between 300,000 Au oz and 600,000 Au oz produced, capped at US$7.4M. 

ð Plutonic Grange tenement royalty agreement (M52/295, M52/296, M52/300 and M52/301) is a 
sliding scale royalty based on ore feed type and head grade of the mill feed. An example for 
underground ore is included in part in Table 1-3. No quoted Mineral Resources held by Billabong 
are currently influenced by this royalty agreement. 

Table 1-3 Grange agreement royalty agreement ï underground ore 

Head grade range of mill feed  
(g Au/t) 

Royalty payable  
(US$/t) 

Royalty payable  
(A$/t) 

<1.5 Nil Nil 

1.5ï2.99 0.39 0.50 

3.0ï3.99 0.62 0.80 

4.0ï4.99 0.78 1.00 

5.0ï5.99 0.94 1.20 

6.0ï6.99 1.68 2.15 

7.0ï7.99 3.51 4.50 

8.0ï8.99 4.29 5.50 
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¶ Hermes and Bryah Basin JV tenements: 

ð Western Australian State Government 2.5% of all gold metal production above 2,500 Au oz. 

ð 1% royalty on net smelter return to Alchemy Resources (Three Rivers) Pty Ltd for tenements 
E52/2361, M52/685, M52/753, M52/796, M52/797, L52/116, L52/117, L52/118 where gold 
production from the tenements is between 70,000 and 90,000 oz of gold only. 

ð Troy Royalty ï 1% royalty on net smelter return to Troy Resources NL on gold production from 
50,000 ounces to 70,000 ounces for tenements to M52/685, M52/753, M52/796, M52/797, 
P52/1569 and P52/1570 at Hermes and E52/2362, M52/722, M52/723, M52/795, M52/1049  and 
P52/1577 as well as parts of E52/1723, E52/1730 and E52/3405, formerly held as P52/1316, 
P52/1321, P52/1322 and P52/1327.   

ð Carey Royalty ï A$1.00 Royalty to the Wongatha Education Trust for every ounce of Au mined 
and sold for tenements M52/685, M52/753, M52/796, M52/797, P52/1569 and P52/1570 at 
Hermes and E52/2362, M52/722, M52/723, M52/795, M52/1049  and P52/1577 as well as those 
parts of E52/1723, E52/1730 and E52/3405, formerly held as P52/1316, P52/1321, P52/1322 and 
P52/1327.  

ð Jidi Jidi Aboriginal Corporation RNTBC hold a royalty for gold metal produced from specified 
Hermes tenements for production up to 100,000 Au oz and a lower royalty for production over 
100,000 Au oz, which is payable for the duration of any productive mining (being the period during 
which Billabong is required to pay the State royalty). The royalty values are confidential between 
Billabong and Jidi Jidi Aboriginal Corporation. 

ð The Plutonic Royalty payable to Northern Star applies to the Hermes tenements as stated above. 

 

1.1.4 History 

A brief summary of the ownership and production history is as follows: 

¶ In the 1970s, International Nickel Company (Inco) undertook nickel exploration over the Plutonic 
Marymia Greenstone Belt and abandoned the area in 1976 after failing to identify an economic nickel 
deposit. 

¶ In 1986, Redross Consultants Pty Ltd (Redross) was granted an Exploration Licence over the southern 
portion of the Plutonic Mining Lease. Titan Resources NL (Titan) commenced exploration in the area 
surrounding Marymia Hill. 

¶ In 1987 Redross optioned the Plutonic Exploration Lease to Great Central Mines (GCM). Resolute 
Resources Ltd and Titan entered into a joint venture over the Marymia Hill leases. Battle Mountain 
Australia (BMA) commenced exploration in the Plutonic Bore area. Stockdale Prospecting Ltd conducted 
a regional sampling program in the vicinity of Marymia Dome. 

¶ In 1989, GCM sold the Plutonic Gold Mine lease to Pioneer Minerals Exploration who changed their 
name to Plutonic Resources Limited. 

¶ Plutonic Gold Mine opened, with open-pit production from the Main Pit, in 1990. 

¶ In 1991, Plutonic Resources and GCM purchased the adjacent ñFreshwaterò property from Horseshoe 
Gold Mine Pty Ltd and commenced reverse circulation (RC) drilling of previously identified targets and 
a regional geochemical program. 

¶ In 1992, mining started in the Marymia K1 and K2 open pits. 

¶ Joint venture partners Resolute and Titan purchased mining leases from Barrick in 1993. 

¶ Marymia Triple P open-pit production started in 1993 with treatment at the Marymia Plant. 

¶ Plutonic Gold Mine underground production started in 1997. 

¶ In 1998, Homestake Mining Company acquired Plutonic Resources, and Homestake Gold of Australia 
Limited bought all of the Marymia property and assets from Resolute Resources. 

¶ Homestake Mining (USA) merged with Barrick in 2002. 

¶ Open pit mining commenced at Triple P, B Zone, in August 2002, and was completed in August 2003. 

¶ The Main Pit closed in 2005. 

¶ Barrick divested much of the Marymia tenement holding (Plutonic Dome Project) in August 2010 which 
was purchased by Dampier Gold 

¶ The Plutonic Gold Operation was sold by Barrick to Northern Star in February 2014. 
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¶ Hermes and the earn-in interest (JV) in the Bryah Basin tenements were acquired by Northern Star in 
February 2015 from ALY.  

¶ The Plutonic Gold Operations tenements and operations was sold by Northern Star to Billabong in 
October 2016. 

¶ Mining at Hermes open pit commenced in December 2017 and ended in 2019. 

 

1.1.5 Geology and mineralisation 

Plutonic Gold Operations is located within the Archaean Plutonic-Marymia Greenstone Belt, an elongate, 
northeast trending belt within the Marymia Inlier. The Marymia Inlier is an Archaean basement remnant within 
the Proterozoic Capricorn Orogen comprising two mineralised greenstone belts (Plutonic Well and 
Baumgarten), with surrounding granite and gneissic complexes. The Capricorn Orogen is situated between 
the Pilbara and Yilgarn Cratons and is possibly the result of oblique collision of the two Archaean cratons in 
the early Proterozoic. 

The northeast trending Plutonic-Marymia Greenstone Belt extends over an 80 km strike length and is up to 10 
km in width. The Belt is sub-divided into two volcano-sedimentary sequences, consisting of mafic and 
ultramafic units which are overlain by predominately felsic volcaniclastic and sedimentary rocks. These units 
have been subject to greenschist and amphibolite facies metamorphism, deformed by polyphase folding, 
shearing and faulting, and intruded by felsic porphyry and granitoid bodies. This has resulted in a strong 
northeast trending fabric parallel to multiple low-angle thrust faults. These thrust faults occur throughout the 
belt and are intimately associated with the known gold mineralisation. 

The Plutonic-Marymia Greenstone Belt has been shaped by three major structural events ð D1, north-
directed, low-angle thrusting emplacing mafic and ultramafic units above sediments, followed by granite sheet 
intrusion and subsequent granite thrusting along the western portion of the belt during D2. This was followed 
by D3 high-angle thrusting towards the southeast, open folding of earlier structures and reactivation of D2-
thrusts. Gold mineralisation is thought to be associated with the earliest structural event (D1) within regional-
scale thrust duplexes controlled by deep-seated east-west trending lineaments. 

The historical Plutonic Gold Mine area comprises 39 known gold deposits mined throughout the history of the 
mine, including in areas of the Marymia Dome. 

Gold mineralisation occurs in a large number of deposits and prospects in the Plutonic-Marymia Greenstone 
Belt, with the main deposit at the Plutonic Gold Mine. Mineralisation regularly occurs as shallowly dipping, 
layer parallel lodes, although steep lodes and minor quartz-vein-hosted deposits also occur. Regionally within 
the greenstone belt, mineralised host rocks vary from amphibolites to ultramafics and banded iron formation 
(BIF). Lateritic and supergene enrichment are common throughout the belt and has been mined locally. Biotite, 
arsenopyrite, and lesser pyrite/pyrrhotite are common alteration minerals associated with gold mineralisation.  

Mineralisation at Plutonic Gold Mine is characterised by a series of moderately-dipping to very flat-lying, 
stacked replacement-style lodes, individually up to five metres wide, that are hosted within ductile shear zones 
oriented slightly oblique to stratigraphy. Lodes are preferentially restricted within the top half of the Mine Mafic, 
which is a sequence of upper-greenschist to lower amphibolite grade basaltic flows of variable thickness 
sandwiched between the hanging wall and footwall ultramafic units. Lodes are characterised by intense 
banding, defined by crude mineral segregation and mineral alignment. Gold where visible, is intimately 
associated with arsenopyrite and pyrrhotite.  

Mineralisation at Plutonic Gold Mine is separated into four distinct styles: 

¶ Replacement - brown or Plutonic lodes (which contain the bulk of the gold) 

¶ Replacement - green lodes 

¶ Plutonic - hard to see lodes 

¶ Dilational high angle quartz veins 

At Hermes, the lodes are hosted in biotite schist and extend into a mafic footwall unit.  The mineralization 
occurs in stacked lodes from 1m to 10m wide in 6 distinct zones.  The lode strike north east, dip from 50 to 80 
degrees to the north-west with a shadow north plunge. 
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At Hermes South, the lodes are positioned with the highly weathered Naracoota Volcanics.  The lodes are 
between 1m to 8m wide, dip 65 degrees south and plunge gently to the south east. 

1.1.6 Exploration status 

Billabong has current and planned exploration programmes which cover the current life of mine (2020ï2024). 
The primary aim is to increase the Resource base and convert mining Resources to Reserves by targeting 
areas from both underground and from surface.  

An annual expenditure of approximately US$6.5M is envisaged for 2020. Subject to results, this amount may 
be varied as required. 

The exploration budget will be used for increasing Inferred Resources (extensions to known Resources distal 
to the current mine area), capitalised drilling and development projects proximal to the current underground 
working areas, advancing prospective targets on surface including those on the Bryah Basin JV tenements. 

1.1.7 Mineral Resources 

The Mineral Resource estimate for Plutonic Gold Operations, inclusive of Mineral Reserves, as of 31 
December 2019 is summarised above in Error! Reference source not found.. The Mineral Resources are 
based on a gold price of A$2,150 per ounce. 

During 2019, a newly developed set of wireframe constrained Resource models using Ordinary Kriging 
estimation methods were introduced. The new models are based on areas bounded by major identified 
structural or fault boundaries. For most areas, a series of block models or ósub-setô block models replace the 
earlier and / or outdated Resource models. The areas for which new Resource models were developed is the 
Caribbean, A134, Baltic, Indian, Timor areas. In addition, various component models (Grade Control and 
Preliminary Block Models for mine planning and production were added in to these earlier Resource models 
where necessary for refining Resource estimation or ódepletingô mined Resources from some areas. Some of 
the Plutonic Resource models used for resource estimation (from the Caspian, Cortez and Pacific areas) were 
models that were prepared by the Northern Star personnel as reported at 30 June 2016 and also those 
inherited from Barrickôs sale of Plutonic to Norther Star (MY 2015 models). All models have been verified and 
mining depleted to 31 December 2019 by Billabong. 

The Hermes and Wilgeena (Hermes South) Resource block models were generated by Billabong in July 2018 
and March 2019 respectively. 

The databases used for Resource estimation are broken down per model area from a centralised project 
database. For each Resource area, wireframe models are generated for geological features such as the mine 
mafic, dolerites and faults. Geological and structural domains are segregated and unfold planes generated to 
drive mineralisation interpolation for each domain. All work is done in either Leapfrogtm and / or VulcanÊ 
software. The use of Deswick Mining Shape Optimizers in conjunction with VulcanÊ Mineable Shape 
Optimiser tools have been applied to the block models to define areas capable of being potentially economic 
based on defined mining and recovery parameters and have been used to guide Resource Estimation and 
Reporting. Areas above a defined gold cut-off grade and a minimum size are then summed to derive a total 
Mineral Resource. 

Plutonic is divided into ten Resource zones (not counting open pit areas) based on the Fault Block boundary 
designation within the geologic setting. The Resource zones are generally defined by the well-established and 
mapped major faults and dolerite dykes. The mine mafic (mineralised unit) is updated for each Resource zone 
using the most recent drill hole and face sample data at the time that modelling is undertaken. For the Resource 
estimates shown, the reporting lower cut-off grade has been determined for the majority of the Underground 
and Open Pit zones based on the current gold price, estimated stope optimization recoveries and also 
metallurgical recoveries. 

Mineral Resource estimates have been prepared utilising industry accepted estimation methodologies. The 
classification of Measured, Indicated and Inferred Resources conform to CIM (2014) definitions. Both drill hole 
sample data and underground face sample data have been used as part of the Resource modelling process 
for better mineralization geometry definition and therefore better Resource estimation. 
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Billabong is not aware of any environmental, permitting, legal, title, taxation, socio-economic, marketing, 
political, or other issues that could materially affect the Mineral Resource estimates. 

1.1.8 Mineral Reserves 

The Mineral Reserve estimate for Plutonic as at 31 December 2019 is shown in Table 1-2.  The estimate is 
based upon the Mineral Reserve estimate prepared for and depleted to 31 December 2019. The estimate 
includes modifications to account for un-mineable material, dilution, and inferred metal within the mining 
shapes. Mineral Reserves are based on a gold price of A$1,925 (USD$1,348/oz and fx=0.70 USD/AUD).  

Recovery and cost estimates are based on actual site operating data and engineering estimates. 

The Mineral Reserves estimates have been prepared using industry accepted methodologies and the 
classification of Proven and Probable Reserves conform to CIM (2014) definitions. 

Plutonic has a long history of mining ñoutside of Reservesò. This is reflected in the nature and style of 
mineralisation where gold and mineralisation may be identified through drilling and development and mined 
out prior to the next Reserve reporting date. 

All mineral Reserves are shown on a 100% ownership basis except the Bryah Basin JV portion in open pits 
where stated at 80% ownership. 

1.1.9 Mining method 

Plutonic Gold Operations has been in continuous production since 1990. Historically, Plutonicôs mill has been 
fed from three sources of ore:  

¶ A series of open pits close to the mill. The pits started production in 1990, the main pit finished in 2005, 
and a series of smaller pits continued to provide ore for a number of years. All pits close to the mill were 
completed a number of years ago.  

¶ An underground operation. The underground operation (Plutonic Underground) has been in continuous 
production since 1995 and remains in production. 

¶ Low grade stockpiles. Low grade stockpiles were from open pit and underground development 
operations. The low-grade stockpile from open pits was completed a number of years ago. The low-
grade stockpile from underground development operations remains in production.  

Ore feed to the mill during 2019 was from mining operations at the Plutonic Underground, Hermes open pit 
operation and mineralized waste stockpiles. The life-of-mine plan anticipates continued ore feed from these 
mining operations and other open pit sources from Plutonic and Bryah Basin JV.  

There is substantial site history and experience with the underground mining methods employed and this is 
considered a low risk for the operation. 

Open pit mining is based on industry standard practices and Billabong does not believe there are any 
significant issues. 

1.1.10 Mineral processing 

Plutonic Gold Mine has been in operation since 1990. The original process plant (PP1) consisted of an open 
circuit jaw crusher, coarse ore stockpile, semi-autogenous grinding (SAG) mill and ball mills, two leach tanks, 
and six carbon adsorption tanks. A three-stage hard rock crushing circuit was incorporated in 1994 which 
included a fine ore bin and an additional ball mill. A second process plant (PP2) was added in 1996 utilising 
the original PP1 jaw crusher and coarse ore stockpile and adding SAG and ball mills, two additional leach 
tanks and six additional carbon adsorption tanks. A 16 MW gas power station was added in 1997.  

PP1 was designed for the treatment of primary ore while PP2 was designed to process oxide ore. At the end 
of June 2004, oxide ore sources were exhausted and the crushing and milling components of PP2 were 
shutdown. However, the leach and carbon adsorption circuit of PP2 was run in parallel with the PP1 
leach/adsorption circuit. In April 2008 the PP2 leach and carbon adsorption circuit was emptied, cleaned, and 
placed into care and maintenance as part of a strategy to reduce the site power load and power consumption 
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due to power restrictions caused by the June 2008 gas supply crisis. The four tanks in the PP2 leach and 
carbon adsorption circuit that were re-commissioned in June 2010 have been shut down in 2012. 

The primary sections of the processing plant that are currently in use are: 

¶ Crushing and conveying 

¶ Ore reclaim and grinding 

¶ Leaching and carbon adsorption 

¶ Carbon stripping, electrowinning, refining and carbon regeneration 

¶ Tailings thickening  

¶ Tailings deposition and storage 

¶ Reagent mixing and handling 

¶ Plant services 

Plant performance for the past four years indicates reasonable performance, with recoveries ranging from 71% 
to 90%, and an average recovery in 2019 of 86.3%.  

Metallurgical test work has been completed on Hermes ore. The test work recommended a mill recovery of 
95% for all the ore types (oxides, transitional and weathered) for the pit optimisation and economic modelling. 
The current plant design criteria have been evaluated in comparison with test work results for the Hermes 
deposit. The review did not reveal any significant issues and it is expected that the plant will continue to perform 
reasonably well when processing the Hermes ore. 

The LOM plan forecasts improved average gold recoveries, which reflects the better recoveries achieved 
during test work conducted on the Hermes ore. 

Metallurgical test work for Wilgeena (Hermes South) was carried out in 2019 confirming the 3 out of the 4 
samples tested reporting above 95% recovery in the normal cyanide leaching conditions. Together with an 
updated Resource model and geotechnical review, Hermes South is currently being evaluated as an open pit 
mining option for Billabong. 

1.1.11 General site infrastructure 

The Plutonic mine is a well-established mine which has services and infrastructure consistent with an 
operating mine in an isolated area. 

¶ The mine can be accessed by aircraft or by road. The airstrip is adjacent to the site and there is an 
aircraft fuel tank and fuelling facility at the airstrip. 

¶ Freight is brought to site by transport trucks using the all-weather gazetted Great Northern Highway. 

¶ Electricity is generated on-site by means of a gas-powered generating station (six units) which supplies 
all power requirements within the vicinity of the camp and processing plant. A backup diesel power 
station is also maintained. 

¶ Water requirements for dust suppression and road maintenance during mining activities are supplied 
from water sources in the existing Salmon Pit or the Main Pit.  

¶ Potable water requirements are provided on-site using a reverse osmosis system installed at the 
processing plant. 

¶ Plutonic operates as a fly-in/fly-out operation and maintains a camp on site for the employees and 
contractors. 

¶ All buildings and facilities required for extraction of the Mineral Reserves are in place and operational. 

¶ The mine site has a communication network of telephones and licensed UHF radio repeaters within the 
Main Pit mining area and village facilities. Outside these areas, communication is by means of radio or 
satellite phone only.  

1.1.12 Environmental, permitting, and social considerations 

Monitoring programs are conducted so as to satisfy key license components. 

Billabong operates under the Department of Environment and Conservation (DEC) Licence L6868/1989/11 in 
accordance with the Environmental Protection Act WA 1986. 
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Plutonic Gold Operations holds three groundwater licences; GWL 151450(4), GWL 183063(2) and GWL 
182889(4) for mine dewatering from open pit and underground, and to abstract production and potable water 
from Borefields 1 and 2 located 30 km and 15 km west of the Plutonic plant. 

1.1.13 Native title 

The Commonwealth Native Title Act 1993 provides for the protection of Aboriginal interest on land other than 
Aboriginal Freehold land (e.g. Pastoral Leases, Crown Land). The Act covers past and future acts that may 
affect Native Title and determines whether Native Title exists. The Native Title Act 1993 also provides a 
mechanism by which traditional owners can negotiate compensation for acts affecting Native Title interests. 

A number of the Plutonic leases are the subject of the Gingirana Native Title application lodged with the 
Western Australian Government in 2003. This application is being managed by the Ngaanvatjarra Council 
(Aboriginal Corporation). Billabong has negotiated a Memorandum of Understanding (MOU) with the Gingirana 
Native Title Claim Group that governs the delivery of environmental, natural and cultural resource management 
services to Billabong Gold. It does not cover the potential requirements to conduct cultural heritage surveys 
for the purposes of exploration or mining activities.  

Superior Gold is currently negotiating a Negotiation Protocol with the Marputu Aboriginal Corporation, the 
Registered Native Title Body Corporate (RNTBC) for the Gingirana People. 

The Hermes and Bryah Basin JV tenure lies wholly within the consent determination area of the 
Nharnuwangga, Wajarri and Ngarlawangga Indigenous Land Use (NWN ILUA) agreement between the 
common law holders of Native Title, the Nharnuwangga, Wajarri and Ngarlawangga People and the State of 
Western Australia, registered with the National Native Title Tribunal on 5 July, 2001. Tenements within these 
project areas are subject to conditions imposed by the NWN ILUA. There are internal boundary exclusions 
within the NWN consent determination area. 

The former owner, Northern Star, and the NWN People agreed to terms that would form a Productive Mining 
Agreement and a separate Heritage Protection Agreement for tenements in the Hermes Project. These 
agreements were executed by both parties on 22 June 2016. The agreements were assigned to Billabong 
under a Deed of Consent, Assignment and Assumption, dated 11 October 2016. A Deed of Variation ï Heritage 
Deed was negotiated between Billabong and the Jidi Jidi Aboriginal Corporation in 2019, enabling the terms 
of the Heritage Deed to apply to all tenements in which Billabong has a beneficial interest, including the Bryah 
Basin JV tenure. The Deed of Variation provides for the negotiation of a Further Productive Mining Agreement 
for any deposits discovered within the Bryah Basin JV tenure. 

1.1.14 Mine closure 

The objective of the Plutonic Gold Mine rehabilitation program is to return sites affected by mining to a stable, 
non-eroding, and safe condition. Rehabilitation of disturbed areas will be conducted in accordance with current 
Department of Mines, Industry Regulation and Safety (DMIRS) Guidelines. 

A Mine Closure Plan (MCP) has been prepared for the Plutonic gold mine and lodged with the Department of 
Mines, Industry Regulation and Safety (DMIRS; formerly the Department of Mines and Petroleum) in January 
2019. The next update will be due in August 2020.  For Hermes a MCP was lodged in March 2019 and requires 
annual updates. 

The mine closure provision at year end 2019 for the Plutonic operations, including Hermes, was estimated at 
US$25.9 million, with a relinquishment date of 10 years from the date of closure.  

1.1.15 Economic analysis 

Under NI 43-101 rules, producing issuers may exclude the information required in the Economic Analysis 
section on properties currently in production, unless the Technical Report includes a material expansion of 
current production. Billabong is a producing issuer and no material expansion is being planned.  
 
1.1.16 Recommendations 

The following recommendations are made: 
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¶ Continue to incorporate historic intersections encountered outside of the main underground working 
areas which have not previously been interpreted and included in a Resource statement to further the 
Global Plutonic UG Resource upgrade. 

¶ Continue Evaluation of Plutonic Open Pit areas including Area 4 / Plutonic East / Perch area cut back 
and any other open pit options.  Continue evaluation of Hermes and Wilgeena (Hermes South) areas 
for a new open pit mining option already associated with the Hermes mining complex 

¶ Evaluate UG mining options under the various open pits 
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2 Introduction 

This Technical Report on the Plutonic Gold Mine (Plutonic) in Western Australia has been prepared for 
Superior and edited in accordance with the requirements of National Instrument 43-101 (NI 43-101), 
ñStandards of Disclosure for Mineral Projectò, of the Canadian Securities Administrators (CSA) for lodgement 
on CSAôs ñSystem for Electronic Document Analysis and Retrievalò (SEDAR).  

The names and details of persons who prepared or contributed to this Technical Report are listed in Table 2-1. 

Table 2-1 Persons who prepared or contributed to this Technical Report 

Qualified Person Position Employer 
Independent 
of Billabong 

Date of 
site visit 

Professional 
designation 

Sections of report 

Qualified Persons responsible for the preparation and signing of this Technical Report 

Stephen Hyland 
Principal 
Geologist 
Consultant 

1HGMC Yes 
March 19, 
2020 

BSc (Geol), 
FAusIMM, CIM 

Responsible for all Sections of the 
Technical Report other than 
sections 15, 16, 18, 19 21 and 22. 

Matthew Keenan 
Senior 
Mining 
Engineer 

2Entech Pty 
Ltd 

Yes 
Feb 19, 
2018 

BEng, BCom, 
MSc, MAusIMM 
(CP) 

Underground portion of Sections 
15, 16, for all of Sections 18, 19, 
21, 22, and contributed to Sections 
24, 25 and 26. 

Ashutosh 
Srivastava 

Alternate 
Quarry 
Manager 

Billabong No 
Employee 
at Plutonic 

B. Tech. (Mining 
Engineering) 
FAusIMM 

Sections 15, 16 and 18. 

 
1. The scope of the personal inspection of the property undertaken by HGMC as independent Qualified 
Persons covered: 

¶ Interviews on and off site with key Superior and Billabong personnel and Joint Venture party; 

¶ Inspection of site and a large amount of operating and information collection procedures for Exploration, 
and active underground exploration, development and working areas; 

¶ On-site examination of Drill-hole locations and related survey data as well as rock and mineral samples, 
Drill samples (RC and diamond core). Examined sample submission, transport and security procedures. 
Also examined plans, cross sections, photographs, and other computer generated statistical analysis 
information and block model information. 

¶ Reviewed Resource estimation procedures and assumptions, Block Model generation processes, 
Resource reporting modifying factors and Resource-Reserves reconciliation processes. 

 

2. The scope of the personal inspection of the property undertaken by Entech as independent Qualified 
Persons covered: 

¶ Interviews on site with key Superior and Billabong personnel; 

¶ Inspection of underground working areas and active stopes; 

¶ On-site examination of plans, cross sections, photographs, and other diagrams, and 

¶ Review of mining assumptions, mine design process, drill and blast and performance criteria. 

A staff list of the major contributors (authors) is given in Section 2.1 ï References and sources of information 
are provided in the following section. By and large, processing, mining and geological practices in respect of 
geological interpretation, mining performances and metal recovery have remained similar to previous reporting 
in 2019. 
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 Sources of information  

This report was compiled based on information and work produced by the following personnel: 

¶ Mr Ashutosh Srivastava, Alternate Quarry Manager, Billabong 

¶ Mr Matthew Keenan, Senior Mining Engineer, Entech. 

¶ Mr Alan McKellar, Underground Manager, Superior Gold 

¶ Mr Marcus Neville, Process Manager, Superior Gold 

¶ Mr Ettienne Du Plessis, Chief Geologist, Superior Gold 

¶ Mr Stephen Hyland, Principal Consultant Geologist, HGMC 

¶ Mr Jerram Robinson, Senior Resource Geologist (UG), Superior Gold 

¶ Mr Amandus Bagayana, Project Geologist (UG), Superior Gold 

¶ Mr Kevin Selingue, Senior Minex / Exploration Geologist, Superior Gold 

¶ Mr Wanderly Basso, Senior /Exploration, Superior Gold 

¶ Ms Erica Bonsall, Tenement Manager, Superior Gold 

 

Additional source reports include: 

¶ Superior Gold Inc. 2018: National Instrument 43-101 Report on Plutonic Gold Mine, Western Australia, 
Australia, 15 May 2018 

¶ Superior Gold Inc. 2019: National Instrument 43-101 Report on Mineral Resource and Reserve Estimate 
for the Plutonic Gold Operations, Plutonic Gold Mine, Western Australia, Australia, 20 June 2019 

¶ Entech Pty Ltd, 2018: Summary pit shell optimisations for Wilgeena and Winchester 

¶ Entech Pty Ltd, 2019: Plutonic Gold Mine 2019 Reportable Design (Summary of works on 2019 
reportable Ore Reserve) 

 

Other sources of information are listed at the end of this report in Section 27. 
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 List of abbreviations 

Units of measurement used in this report conform to the decimal system. All currency in this report is 
United-States dollars (US$) unless otherwise noted. The assumed exchange rate for conversion is 0.78. A$ to 
the US$. Prices of gold are stated in US$ per troy ounce (US$/oz). 

A list of the common abbreviations is included in Table 2-2. 

Table 2-2 List of abbreviations 

    

mm micron km2 square kilometre 

°C degree Celsius kPa kilopascal 

°F degree Fahrenheit kVA kilovolt-amperes 

mg microgram kW kilowatt 

A ampere kWh kilowatt-hour 

a annum L litre 

A$ Australian dollar L/s litres per second 

bbl barrels m metre 

Btu British thermal units M mega (million) 

C$ Canadian dollars m2 square metre 

cal calorie m3 cubic metre 

cfm cubic feet per minute min minute 

cm centimetre MASL metres above sea level 

cm2 square centimetre mm millimetre 

d day mph miles per hour 

dia. diameter MVA megavolt-amperes 

dmt dry metric tonne MW megawatt 

dwt dead-weight ton MWh megawatt-hour 

ft foot m3/h cubic metres per hour 

ft/s foot per second opt, oz/st ounce per short ton 

ft2 square foot oz Troy ounce (31.1035g) 

ft3 cubic foot ppm part per million 

g gram psia pound per square inch absolute 

G giga (billion) psig pound per square inch gauge 

Gal Imperial gallon RL relative elevation 

g/L gram per litre s second 

g/t gram per tonne st short ton 

gpm Imperial gallons per minute stpa short ton per year 

gr/ft3 grain per cubic foot stpd short ton per day 

gr/m3 grain per cubic metre t metric tonne 

hr hour tpa metric tonne per year 

ha hectare tpd metric tonne per day 

hp horsepower US$ United States dollar 

in inch USg United States gallon 

in2 square inch USgpm US gallon per minute 

J joule V volt 

k kilo (thousand) W watt 

kcal kilocalorie wmt wet metric tonne 

kg kilogram yd3 cubic yard 

km kilometre yr year 

km/h kilometre per hour   
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3 Reliance on other experts 

This report has been prepared by Billabong using information produced by Billabong employees and 
information provided by external contractors. The information, conclusions, opinions, and estimates contained 
herein are based on: 

¶ Information available at the time of preparation of this report. 

¶ Assumptions, conditions, and qualifications as set forth in this report, and 

¶ Data, reports, and other information.  

Except for the purposes legislated under provincial securities laws, any use of this report by any third party is 
at that partyôs sole risk. 

The Qualified Persons have not relied upon the work of any Experts who are not Qualified Persons as listed 
in Table 2-1 in the preparation of this report. 
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4 Property description and location 

The Plutonic project area (which includes the operating Plutonic underground gold mine, the Hermes open pit 
gold Resource and the Bryah Basin farm-in with Alchemy Resources Limited) is located at latitude 26Á15ôS 
longitude 119Á36ôE in the Peak Hill Mineral Field of the eastern Gascoyne Region of central Western Australia. 
The project lies 175 km northeast of the township of Meekatharra and 800 km northeast of Perth (Figure 4-11). 

Billabong acquired 100% legal and beneficial interest in the Northern Star Plutonic and Hermes projects, and 
rights to earn-in to the Bryah Basin JV tenements, under the Sale and Purchase Agreement between Billabong, 
Northern Star Mining Services Pty Ltd and Northern Star Resources Limited dated 12 August 2016. 

The transfer of tenements from Northern Star to Billabong in connection with the acquisition has been finalised. 
The Transfers of Title were lodged with the Western Australian Department of Mines, Industry Regulation and 
Safety (DMIRS) for registration on 12 May 2020.   

Ministerial consent and cabinet approval are required for the transfer of the pastoral leases and this process 
is also underway. Billabong anticipates that they will receive final approval for the transfer of the pastoral 
leases, but it is anticipated to be a lengthy process. 

The Plutonic project area is located in parts of the Marymia, Three Rivers, Bryah and Mt Padbury pastoral 
leases, and the Doolgunna-Mooloogool conservation reserve. The total project area encompasses 77 
tenements divided into three groups namely the Plutonic and Hermes projects, and Bryah Basin JV. The project 
area extends over two mining centres ð one around the Plutonic Mine in the northeast and one at the Hermes 
project in the southwest. The Plutonic Mine group includes 29 granted exploration and mining tenements, 
covering approximately 355.8 km2, and 10 Miscellaneous Licences. The Hermes Project comprises 9 granted 
exploration and mining tenements with an area of approximately 139.7 km2 (including one General Purpose 
Lease). There are 8 Miscellaneous Licences associated with the project. The Three Rivers Project tenement 
group comprises 37 granted exploration or mining tenements with an area of approximately 475 km2; however, 
of the Bryah Basin JV tenement holdings only about 257.8 km2, in 20 tenements, is held under the farm-in and 
joint venture agreement, including a wholly-owned Exploration Licence covering 11.2 km2. A single 
Miscellaneous Licence is associated with the project. The total exploration and mining tenure held by Billabong 
Gold, or as part of a joint venture, is approximately 759 km2 or 75,896 hectares. One Prospecting Licence 
application and a Miscellaneous Licence application are pending.  

The Plutonic Mine Local Grid (POL) for surface drilling is rotated about 3 degrees west of the Map Grid of 
Australia (MGA) based on Geocentric Datum of Australia 1994 (GDA94) and the historical Australian Map Grid 
(AMG) based on the Australian Geodetic Datum 1984 (AGD84). GDA94 is the current standard datum in 
Australia. The POL grid can be transformed using the following two point transformation coordinates  
(Table 4-1). 

Table 4-1 Grid transformation POL to MGA or AMG 

Convert Local N1 Local E1 Local N2 Local E2 MGA N1 MGA E1 MGA N2 MGA E2 Angle 

POL2MGA 10850.28 4122.20 11594.56 4899.96 7197813.766 745674.1 7198515.603 746490.735 356°56'01" 

POL2AMG 10850.28 4122.20 11594.56 4899.96 7197660.681 745533.6 7198362.518 746350.229 356°56'01" 

 
The Hermes project currently utilises MGA Zone 50 coordinates, however historical drilling utilised a local grid 
called Three Rivers and the conversion to AMG is shown in Table 4-2. 

Table 4-2 Grid transformation Three Rivers to AMG 

Convert Local N1 Local E1 Local N2 Local E2 MGA N1 MGA E1 MGA N2 MGA E2 

3RV2AMG 8670.70 14702.50 11003.76 15000.00 7168202.88 690358.60 7169623.29 692233.08 

 
The tenements in the project area are illustrated in Figure 4-2. 
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Figure 4-1 Location map 
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Figure 4-2 Plutonic, Hermes, and Bryah Basin JV project areas showing pastoral and tenement 
boundaries 

 

 Plutonic Mine group 

The Plutonic Gold mine, historic Plutonic main pit, office and accommodation complex are located in the centre 
of the Plutonic project area ( 

 

 

 

 

 

 

 

 

 

 

 

Figure 4-3). Several past producing open pits also lie within the Plutonic Gold Mine area including the Area 4, 
Perch, Trout, Catfish, Dogfish and Salmon pits. 

Underground mining operations are currently divided into a number of areas including: 

¶ Indian and Caspian 

¶ Baltic 

¶ Caribbean 

¶ Area 134 and Cortez 

¶ Timor and Pacific 
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Figure 4-3 Oblique aerial photographs of Plutonic Gold Mine area 

 

Royalties relevant to the project are the Western Australian State Government gold royalty, the óGrangeô royalty 

and the Northern Star Royalty, the latter follows execution of the Sale Purchase Agreement (SPA) and 
collateral Royalty Deed (Plutonic Royalty) executed 12 October 2016.  

The Western Australian State Government gold royalty payments are charged as follows: 

¶ 2.5% of gold production above 2,500 oz 
¶ The royalty value of gold metal produced is calculated for each month in the relevant quarter by 

multiplying the total gold metal produced during that month by the average of the gold spot prices for 
that month. 

Plutonic Grange tenement royalty agreement (M52/295, M52/296, M52/300 and M52/301) is a sliding scale 
royalty based on ore feed type and head grade of the mill feed. An example for underground ore is included, 
in part in Table 1-3. There are no quoted Mineral Resources held by Billabong that are currently influenced by 
this royalty agreement. 

The Plutonic Royalty payable to Northern Star comprises a 2% royalty on gold produced from all tenements 
between 300,000 Au oz and 600,000 Au oz produced, capped at US$7.8M. The Plutonic group tenement list 
and notes are included in Table 4-3 and Table 4-4. 
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Table 4-3 Plutonic group tenement list 

Lease Beneficial Owner 
Area 
(ha) 

Grant date Expiry date 
Commitment 

(A$) 
Commitment 

(US$) 
Tenement note 

E52/3189 Billabong 
18,480 (66 

Blocks) 
07/04/16 06/04/21 $99,000 $69,300  

L52/40 Billabong 58.17 27/09/89 26/09/24 Nil Nil P7 

L52/41 Billabong 1,194 27/09/89 26/09/24 Nil Nil P7, P11 

L52/48 Billabong 472 10/09/91 09/09/21 Nil Nil P7, P8 

L52/52 Billabong 210 16/01/92 15/01/22 Nil Nil P7, P8 

L52/54 Billabong 110 13/05/92 12/05/22 Nil Nil P7 

L52/55 Billabong 234.5 15/04/92 14/04/22 Nil Nil P7, P9 

L52/56 Billabong 31.54 13/05/92 12/05/22 Nil Nil P7, P11 

L52/70 Billabong 292 31/01/97 30/01/22 Nil Nil P7 

L52/71 Billabong 191 23/06/97 22/06/22 Nil Nil P7, P12 

L52/74 Billabong 20.6 16/09/99 15/09/24 Nil Nil P7 

L52/203 Billabong 22.2288 Pending     

M52/148 Billabong 448.05 14/03/89 13/03/31 $44,900 $31,430 P7 

M52/149 Billabong 449.9 14/03/89 13/03/31 $45,000 $31,500 P7 

M52/150 Billabong 567.3 14/03/89 13/03/31 $56,800 $39,760 P7 

M52/170 Billabong 540.6 9/10/89 08/10/31 $54,100 $37,870 P7 

M52/171 Billabong 777.4 9/10/89 08/10/31 $77,800 $54,460 P7 

M52/222 Billabong 621.9 4/02/91 03/02/33 $62,200 $43,540 P7 

M52/223 Billabong 840.45 4/02/91 03/02/33 $84,100 $58,870 P7 

M52/253 Billabong 840.7 11/09/91 10/09/33 $84,100 $58,870  

M52/263 Billabong 360.2 4/11/91 03/11/33 $36,100 $25,270  P7 

M52/264 Billabong 816.3 4/11/91 03/11/33 $81,700 $57,190 P7 

M52/289 Billabong 919.45 20/03/92 19/03/34 $92,000 $64,400 P7 

M52/295 Billabong 647.8 17/03/92 16/03/34 $64,800 $45,360 P1, P7, P14, P15 

M52/296 Billabong 732.6 17/03/92 16/03/34 $73,300 $51,310 P1, P7, P14, P15 

M52/300 Billabong 928.15 17/03/92 16/03/34 $92,900 $65,030 P1, P7, P14, P15 

M52/301 Billabong 991 17/03/92 16/03/34 $99,100 $69,370 P1, P7, P14, P15 

M52/308 Billabong 725.05 3/09/92 02/09/34 $72,600 $50,820 P7 

M52/309 Billabong 701.95 3/09/92 02/09/34 $70,200 $49,140 P7 

M52/395 Billabong 840.1 10/08/93 09/08/35 $84,100 $58,870  

M52/590 Billabong 626.55 27/09/96 26/09/38 $62,700 $43,890  

M52/591 Billabong 950.1 27/09/96 26/09/38 $95,100 $66,570 P7 

M52/592 Billabong 836.45 27/09/96 26/09/38 $83,700 $58,590  P7 

M52/670 Billabong 309.20 03/07/98 02/07/40 $31,000 $21,700  

M52/671 Billabong 621.60 03/07/98 02/07/40 $62,200 $43,540  

M52/672 Billabong 934.80 03/07/98 02/07/40 $93,500 $65,450  

P52/1560  Billabong  3.67598  06/03/20 05/03/24 $2,000 $1,400   

P52/1561  Billabong  23.6573  06/03/20 05/03/24 $2,000 $1,400   

P52/1562  Billabong  48.84971  06/03/20 05/03/24 $2,000 $1,400   

P52/1563 Billabong 26.2646 16/01/2019 15/01/2023 $2,000 $1,400  

P52/1606 Billabong 103.82 Pending    P7 
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Table 4-4 Plutonic group tenement list notes 

Note Project Comment 

P1 Plutonic 

This tenement is the subject of a royalty obligation in favour of Great Central Mines (ACN 007 066 766) 
created under the Freshwater Royalty Agreement dated 5 December 1991 between Plutonic Gold Pty Ltd 
(ACN 006 697 418) and Great Central Mines Limited. The royalty obligation relates to the first 150,000 ounces 
of gold produced from certain tenements including this tenement. The relevant tenements, to which the royalty 
obligation applies, are listed in Schedule 1 to the Deed dated 17 June 1996 between Plutonic Gold Pty Ltd, 
Great Central Mines Limited and Astro Mining NL. Billabong does not know if its predecessor in title to those 
tenements, Plutonic Gold Pty Ltd, has satisfied the royalty obligation but considers it is very likely given the 
size of the pits on those tenements from which the Barrick entities produced gold. Billabong has not produced 
any gold from the tenements the subject of this sale of Plutonic operations to which the royalty obligation 
applies (M52/295, 296, 300 and 301). The royalty percentage and any other details about this royalty 
obligation are unknown because Billabong does not have a copy of the Freshwater Royalty Agreement. The 
royalty obligation is disclosed and confirmed in the Agreement dated 13 November 1992 between the same 
parties, under which Plutonic Gold acquires all the 49% interest of Great Central Mines Limited in the 
Freshwater Joint Venture Agreement dated 5 December 1991 between the same parties subject to this royalty 
obligation retained by Great Central Mines Limited. Under clause 8 of the Agreement dated 13 November 
1992, Billabong requires the consent of Great Central Mines Limited to assign its interest in this tenement the 
subject of the royalty obligation. Great Central Mines Limited is now called Newmont Yandal Operations Pty 
Ltd.  

P7 Plutonic 

Northern Star Resources Limited acquired 100% legal and beneficial interest in this tenement under the Sale 
and Purchase Agreement between Northern Star Resources Limited and Barrick (Australia Pacific) Limited 
dated 21 December 2013. Billabong acquired 100% of the Northern Star Resources Limited interest through 
the Sale and Purchase Agreement Plutonic Gold Operations (12/08/2016). The Agreement and the transfers 
have been lodged for assessment to duty, still undergoing assessment, and accordingly the transfers cannot 
be registered at DMIRS yet. A 1% net smelter return royalty is payable by Northern Star Resources Limited on 
the refined gold derived from the Tenements (defined in the sale agreement) in excess of 70,000 ounces and 
up to 90,000 ounces.  

P8 Plutonic 
Access Deed between Barrick (Plutonic) Ltd and Cosmopolitan Minerals Ltd for E52/2944 and E52/2945 over 
existing L52/48 and L52/52 dated on or about November 2013. 

P9 Plutonic 
Access Deed between Northern Star Resources Limited and Cosmopolitan Minerals Ltd for E52/3190 over 
existing L52/55 dated 8 March 2016. 

P11 Plutonic 
Access Deed between Northern Star Resources Limited and Cosmopolitan Minerals Ltd affecting application 
for E52/3087 over existing L52/41 and L52/56 dated 8 March 2016. 

P12 Plutonic 
Access Deed between Northern Star Resources Limited and Cosmopolitan Minerals Ltd affecting application 
for E52/3346 over existing L52/71 dated 8 March 2016. 

P14 Plutonic 

This tenement is the subject of the Freshwater Diamond Rights in favour of Astro Mining NL (A.C.N. 007 090 
904) which were originally created by an Agreement dated 13 November 1992 between Plutonic Gold Pty Ltd 
(ACN 006 697 418) and Great Central Mines Limited (A.C.N. 007 066 766). The Freshwater Diamond Rights 
are detailed in the Schedule to that Agreement. Clause 8.2 of that Agreement also requires that the prior 
consent of Astro Mining NL be obtained for any sale of this tenement other than to an affiliate of Plutonic Gold 
Pty Ltd. Astro Resources NL also has a right of first refusal to acquire the tenement prior to any surrender by 
Plutonic Gold Pty Ltd. Astro Resources NL (ASX:ARO) and its 2015 Annual Report and latest Quarterly 
Activities Report do not disclose any interest in this tenement or the diamond rights generally in the Plutonic 
Region; it is undergoing a recompliance listing to become a technology focussed company and assuming that 
recompliance process announced in 2015 is successful, it is most unlikely that Astro Resources NL will seek 
to exploit its diamond rights on this tenement. 

P15 Plutonic 

This tenement is the subject of a royalty obligation in favour of Horseshoe Gold Mine Pty Ltd (A.C.N. 008 921 
211) under the Freshwater Tenements Royalty Agreement dated 1 July 1997 between Horseshoe Gold Mine 
Pty Ltd and Plutonic Gold Pty Ltd. The royalty is derived on a per tonne basis of ore produced which is 
variable with head grade, detailed in Schedule 1 of the Agreement. No consent to assign the tenement is 
required from Horseshoe Gold Mine Pty Ltd; a deed of covenant is required.  

 
 Hermes group 

The Hermes group of tenements are 100% owned by Billabong and are shown in Figure 4-4 with details listed 
in Table 4-5 and related notes in Table 4-6. 

Commercial production for the Hermes open pit mine was achieved and announced in March 2018. Ore from 
Hermes is transported via road train and treated at the Plutonic processing plant. 

The WA state government royalty of 2.5% for gold revenues has been applied to the Mineral Reserve 
estimations. 

The Plutonic Royalty is also applicable to the Hermes group.  
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The Troy Royalty ï 1% royalty on net smelter return is payable on gold production from 50,000 ounces to 
70,000 ounces to Troy Resources NL and is applicable to M52/685, M52753, M52/796, M52/797, P52/1569 
and P52/1570.  

The Carey Royalty ï A$1.00 Royalty is payable to the Wongatha Education Trust for every ounce of Au mined 
and sold for tenements M52/685, M52753, M52/796, M52/797, P52/1569 and P52/1570.  
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Figure 4-4 Hermes and Bryah Basin JV tenement and farm-in location map 
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Table 4-5 Hermes group tenement list 

Lease 
Beneficial 
Owner 

Area 
(ha) 

Grant date Expiry date 
Commitment 

(A$) 
Commitment 

(US$) 
Notes 

E52/2361 Billabong 
5,320 
(19 

Blocks) 
17/04/09 16/04/21 $70,000 $49,000 P6 

E52/3322 Billabong 
5,600(20 
Blocks) 

14/11/17 13/11/22 $20,000 $14,000  

G52/291 Billabong 85.69 16/09/16 15/09/37 Nil Nil  

L52/116 Billabong 253 09/07/10 08/07/31 Nil Nil P6, P13 

L52/117 Billabong 53 09/07/10 08/07/31 Nil Nil P6, P13 

L52/118 Billabong 159 09/07/10 08/07/31 Nil Nil P6 

L52/164 Billabong 1,336 18/07/16 17/07/37 Nil Nil P10 

L52/165 Billabong 387.884 31/03/17 30/03/38 Nil Nil P10 

L52/166 Billabong 167.9 31/03/17 30/03/38 Nil Nil  

L52/201 Billabong 13.7975 06/08/19 05/08/40 Nil Nil  

L52/204 Billabong 14.281 06/08/19 05/08/40 Nil Nil  

M52/685 Billabong 988.7 12/01/09 11/01/30 $98,900 $69,230 P6 

M52/753 Billabong 73.04 13/01/09 12/01/30 $10,000 $7,000 P6 

M52/796 Billabong 788.2 13/01/09 12/01/30 $78,900 $55,230 P6 

M52/797 Billabong 999.65 13/01/09 12/01/30 $100,000 $70,000 P6 

P52/1569 Billabong 95.2 28/02/2018 27/02/2022 $3,840 $2,688 P6 

P52/1570 Billabong 24.317 28/02/2018 27/02/2022 $2,000 $1,400 P6 

 
Table 4-6 Hermes group tenement list notes 

Note Project Comment 

P6 Hermes 

Northern Star Resources Limited acquired a 100% legal and beneficial interest in this tenement under the 
Hermes Gold Project Sale and Purchase Agreement between Northern Star Resources Limited and Alchemy 
Resources (Three Rivers) Pty Limited dated 23 February 2015. The OSR have assessed duty of $92,000 
which was paid by the due date of 23 February 2016.  

P10 Hermes 
Access Deed between Northern Star Resources Limited and Cosmopolitan Minerals Ltd affecting applications 
for L52/164 and L52/165 over existing E52/3190 dated 8 March 2016. 

P13 Hermes 
Access Deed between Northern Star Resources Limited and Cosmopolitan Minerals Ltd affecting application 
for E52/3190 over existing L52/116 and L52/117 dated 8 March 2016. 

 
 Bryah Basin Joint Venture 

The Bryah Basin farm-in between Billabong and Alchemy Resources (Three Rivers) Pty Ltd, a wholly owned 
subsidiary of Alchemy Resources Limited (ALY) is composed of two equity parts: 

¶ The right by Billabong to earn an 80% equity interest in all minerals in those tenements 100% held by 
ALY and in certain blocks of 100% ALY tenements and 

 

¶ The right by Billabong to earn a 70% interest in all minerals in tenements that Jackson Minerals Pty Ltd 
(Jackson) holds 20% registered interest and title to (currently ALY 80%: Jackson 20%) and in certain 
blocks of 80% ALY tenements: 

 
The equity parts are earnt by Billabong sole funding a total of US$888,000 (A$1,200,000) of expenditure on 
exploration during the earn-in period. The earn-in expenditure must be incurred at a rate of not less than 
US$296,000 (A$400,000) per year. 

A letter of advice (dated 28 August 2018) indicating Billabong has met the required expenditure has been 
presented to Alchemy and an updated Joint Venture Agreement to reflect Billabongôs interest in the Bryah 
Basin JV tenements. Alchemy has proposed that in conjunction with Billabong as per clause 4.5 of the standard 
AMPLA joint venture agreement, that formal joint venture meetings should be conducted as required to 
approve any current programs and budgets whilst the details of the formal joint venture agreement continue 
to be finalized. 
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Day to day tenement management and compliance, under the Acts and Regulations of WA, are managed by 
Billabong for 100% ALY tenements and the Joint Tenements where Billabongôs farm-in interest forms the greater 
part of the area. The Three Rivers Combined Annual Mineral Exploration Report (C183/2009) has been compiled 
by Billabong and submitted to the Department of Mines, Industry Regulation and Safety (DMIRS). 

Exploration activity within the former Doolgunna pastoral lease, managed by the Department of Biodiversity, 
Conservation and Attractionsô (DBCA; formerly the Department of Parks and Wildlife (DPaW)), requires that 
Billabong: 

¶ Comply with the Companyôs Exploration Activity: Environment & Conservation Management Plan 
(ECMP), March 2017 submitted to the relevant Government departments (formerly DPaW and the 
Department of Environmental Regulation (DER)) in March 2017.  

¶ Notify DBCA in Geraldton prior to any on-ground work and provide the Department with Billabongós 
programmes of work.  

The Troy Royalty ï 1% royalty on net smelter return is payable on gold production from 50,000 ounces to 
70,000 ounces to Troy Resources NL and is applicable to E52/2362, M52/722, M52/723, M52/795, M52/1049 
and P52/1577, as well as parts of E52/1723, E52/1730 and E52/3405, formerly held as P52/1316, P52/1321, 
P52/1322 and P52/1327.    

The Carey Royalty ï A$1.00 Royalty is payable to the Wongatha Education Trust for every ounce of Au mined 
and sold for tenements E52/2362, M52/722, M52/723, M52/795, M52/1049  and P52/1577 as well as parts of 
E52/1723, E52/1730 and E52/3405, formerly held as P52/1316, P52/1321, P52/1322 and P52/1327.  .  

Locations of the Bryah Basin JV tenements and farm-in area are shown on Figure 4-4 and detailed in Table 
4-7  

Table 4-7 Bryah Basin JV group tenement list 

Lease Beneficial Owner 
Area 
(ha) 

Grant 
date 

Expiry 
date 

Commitment 
(A$) 

Commitment 
(US$) 

Notes 

E52/1668 ALY 80% JAK 20% 
11,480 (41 
Blocks) 

23/02/04 22/02/21  $123,000 $86,100 P2, P4 

E52/1678 ALY 80% JAK 20% 
3,360 (12 
Blocks) 

23/02/04 22/02/21   $70,000 $49,000 P2, P4 

E52/1723 ALY 100% 
5,600 (20 
Blocks) 

01/12/04 

 

30/11/20 

 

$70,000 $49,000 P3, P4, P5 

E52/1730 ALY 80% JAK 20% 
3,640 (13 
Blocks) 

01/12/04 

 

30/11/20 

 

$70,000 $49,000 P2, P4 

E52/1731 ALY 100% 
1,400 (5 
Blocks) 

30/01/09 

 

29/01/21 

 

$50,000 $35,000 P3, P4 

E52/1852 ALY 100% 
1,120 (4 
Blocks) 

14/06/05 

13/06/20
Renewal 
lodged 
27/05/20
20 

$50,000 $35,000 P3 

E52/2362 ALY 100% 
3,640 (13 
Blocks) 

17/04/09 16/04/21 $70,000 $49,000 P3, P4 

E52/3405 ALY 100% 
1,120 (4 
Blocks) 

22/04/16 21/04/21 $20,000 $14,000 P20 

E52/3406 ALY 100% 
840 (3 
Blocks) 

22/04/16 21/04/21 $20,000 $14,000 P20 

E52/3408 ALY 100% 
840 (3 
Blocks) 

22/04/16 21/04/21 $20,000 $14,000 P18 

L52/208 Billabong 100% 554.48 23/08/19 22/08/40 Nil Nil  

M52/1049 ALY 100% 997.65 23/09/10 22/09/31 $99,800 $69,860 P3 

M52/722 ALY 100% 927.4  16/01/09 15/01/30 $92,800 $64,960 P3, P4 



Plutonic Gold Mine  
Superior Gold Inc  

 

 15 
 

M52/723 ALY 100% 618.15  16/01/09 15/01/30 $61,900 $43,330 P3, P4 

M52/737 ALY 100% 382.9  16/01/09 15/01/30 $38,300 $26,810 P3 

M52/795 ALY 100% 928.4  13/01/09 12/01/30 $92,900 $65,030 P3, P4 

P52/1429 ALY 100% 50.05 26/07/12 25/07/20 $2,040 $1,428 P3 

P52/1538 ALY 80% JAK 20% 139.985  27/04/17 26/04/21 $5,600 $3,920 P2, P3 

P52/1539 ALY 80% JAK 20% 81.9411  01/05/17 30/04/21 $3,280 $2,296 P2, P3 

P52/1577 ALY 100% 25.6434  19/07/18 18/07/22 $2,000 $1,400 P3 

 

Table 4-8 Bryah Basin JV group tenement list notes 

Note Project Comment 

P2 Bryah Basin JV 

Northern Star Resources acquired a right to earn a 70% legal and beneficial interest in certain blocks within 
this tenement as detailed in Schedule 1 under the Bryah Basin Farm-in Agreement dated 23 February 2015 
between Northern Star Resources Limited and Alchemy Resources Limited (Three Rivers) Pty Limited which 
holds an 80% interest in this tenement, Jackson Minerals Limited holds a 20% interest in this tenement. No 
interest can be assigned in the tenement without observing the other party's right of first refusal. 
Encumbrances are permitted provided the financier executes a deed of covenant. Third party rights apply, 
described in Schedule 1 of the Farm-in Agreement. Billabong Gold Pty Ltd acquired all of Northern Star 
Resources rights in August 2016. 

P3 Bryah Basin JV 

Northern Star Resources acquired a right to earn an 80% legal and beneficial interest in certain blocks within 
this tenement as detailed in Schedule 1 under the Bryah Basin Farm-in Agreement dated 23 February 2015 
between Northern Star Resources Limited, Alchemy Resources Limited and Alchemy Resources (Three 
Rivers) Pty Limited. No interest can be assigned in the tenement without observing the other party's right of 
first refusal. Encumbrances are permitted provided the financier executes a deed of covenant. Carey and 
Troy Third party rights apply, described in Schedule 1 of the Farm-in Agreement. Billabong Gold Pty Ltd 
acquired all of Northern Star Resources rights in August 2016. 

P4 Bryah Basin JV 

Under an agreement between Independence Group NL and Alchemy Resources Limited, Independence 
Group NL is earning an interest in certain blocks within this tenement, which are exclusive of the blocks 
within the tenement in which Northern Star Resources Limited is earning an interest under either note P2 or 
P3. The relevant blocks are also detailed in Schedule 1 under the Bryah Basin Farmin Agreement dated 23 
February 2015 between Northern Star Resources Limited and Alchemy Resources Limited Billabong Gold 
Pty Ltd acquired all of Northern Star Resources rights in August 2016. 

P5 Bryah Basin JV 

Under a Deed Relating to Transfer of an Interest in Exploration Licence 52/1723-I between Alchemy 
Resources (Three Rivers) Pty Ltd, PepinNini Robinson Range Pty Ltd, PepinNini Minerals Ltd, Grosvenor 
Gold Pty Ltd and Northern Star Resources Ltd dated 29 March 2016, PepinNini Robinson Range Pty Limited 
agreed to transfer their 50% registered legal interest to Alchemy Resources (Three Rivers) Pty Limited, and 
to relinquish the iron ore mineral rights held in this tenement. An iron ore royalty applies in favour of 
PepinNini Robinson Range Pty Limited payable by Alchemy Resources (Three Rivers) Pty Ltd.  The transfer 
was registered with DMIRS on 31 August 2018 

P18 Bryah Basin JV 
E52/3408 is a tenement forming part of the farm-in agreement tenements, in substitution for part of 
E52/2360.  

P20 Bryah Basin JV 
E52/3405 and E52/3406 are tenements forming part of the farm-in agreement tenements, in substitution for 
part of E52/2362.  

 
A stand-alone tenement adjacent to the Bryah Basin JV, Exploration Licence E52/3499, is held by Billabong 

(100%) and has been included in the Three Rivers Combined Reporting Project (C183/2009). The tenement 

consists of 4 blocks (1,120 ha) and was granted on 7 March 2017.   
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5 Accessibility, climate, local resources, infrastructure, and physiography 

 Accessibility 

Vehicular access to Plutonic Gold Mine is via a 12 km unsealed road leading off the Great Northern Highway. 
The Great Northern Highway connects Perth and Wyndham, the northernmost port in Western Australia. An 
airstrip adjacent to the mine site is used for charter aircraft to move crews between the site and Perth. 

Access to the Hermes site is via the well-maintained unsealed Ashburton Downs road which connects with the 
Great Northern Highway approximately 70 km north of Meekatharra, and then via the Peak Hill Road, with 
access beyond the old Peak Hill town site off the Peak Hill-Doolgunna Road and un-serviced station tracks. A 
direct private haul road approximately 65 km in length to Plutonic has been established. 

 Climate 

The region experiences an arid climate with long-term average rainfall of 234 mm per annum. Biannual rainfall 
events are the result of summer cyclone activity and northward moving depressions bringing rain in winter. 
Summer rains are commonly of higher intensity and shorter duration, whilst winter falls tend to be more 
frequent, but of lower intensity.  

Diurnal maximum temperatures frequently exceed 40° C between December and March and drop to an 
average minimum of 6° C during July. The average January temperature range is 24° C to 39° C, whilst the 
average July temperature range is 15° C to 21° C.  

Averages for evaporation at Meekatharra Weather Station, rainfall at Plutonic Gold Mineôs Administration 
Office, and temperature at Three Rivers Weather Station are presented in Table 5-1. 

Table 5-1 Rainfall and evaporation averages ï Plutonic Mine 

 Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

Rainfall (mm) 27.4 34.7 27.5 21.3 24.5 32.6 22 11.8 4.7 6.1 11.4 12 

Evaporation (mm) 479.9 365.9 350 243.2 168.3 120.6 128 172.7 238.5 328.7 405.6 455.5 

Temperature (° C) 39.6 37.5 35.5 30.3 25.0 21.3 22.9 27.8 31.9 35.1 37.7 39.6 

 
 Local resources 

Plutonic Gold Mine is demographically isolated from major towns, or cities and operates on a self-sufficient 
basis with material and goods shipped in via the Great Northern Highway. Mine personnel work on a fly-in/fly-
out basis out of Perth. A number of aboriginal settlements are found nearby. 

 Infrastructure 

The treatment plant, mine camp, power plant, and office infrastructure are located in the vicinity of the Main Pit, 
approximately 12 km from the Great Northern Highway. The facilities are spread over an area of several 
kilometres and are connected by gravel roads. 

There is a network of gravel roads on site connecting the various facilities and an unsealed hard surface airstrip 
at the site. 

 Physiography 

The region is predominantly flat with minimal elevation variability from approximately 560 m above sea level. 
Several creeks and alluvial washes are present. 

The vegetation is typical of the Gascoyne Region of the Ashburton Botanical District mapped as ñMulga Low 
Woodlandò by Beard (1976). Sheep and cattle farming are the principal land uses in the vicinity of the project 
area and, although the area has been overgrazed, the leases support vegetation that is floristically and 
structurally similar to that found over large areas north of Meekatharra. The dominant species on the leases is 
Acacia aneura (Mulga). The plant families best represented are the Fabaceae (mulga, kurara, gidgee, senna), 
the Amaranthaceae (bluebush, mulla mulla), the Myoporaceae (poverty bush) and the Scrophulariaceae 
(turpentine bush). Ephemeral species, such as members of the family Asteraceae (daises), may be present 
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during rainy periods. Drainage channels of the Gascoyne River support a dense tall-woodland dominated by 
Eucalyptus camaldulensis (River Red Gum).  

 Cultural heritage 

No items considered to be of important European heritage have been found in the vicinity of the Plutonic project 
area. 

The Site Register at the Department of Aboriginal Sites revealed that no sites of significance have previously 
been recorded on or near the Plutonic project area. 

A number of archaeological and ethnographic surveys have been conducted in the project area, including: 

¶ R.OôConnor and G. Quartermaine, March 1989. Report on a Survey for Aboriginal Sites at the Proposed 
Plutonic Project Area, Meekatharra. Part One: Ethnography ï Rory OôConnor; Part Two: Archaeology ï 
G. Quartermaine. Survey on Mining Leases M52/148 M52/149 and M52/150 and Exploration Licence 
E52/157. Commissioned by Australian Groundwater Consultants on behalf of Great Central Mines. 

¶ Quartermaine Consultants, August 1992. Archaeological Survey Freshwater Project Area, North 
Meekatharra. Prepared for Plutonic Operations Limited. 

¶ C.J. Mattner and G.S. Quartermaine, August 1992. Addendum to Report on the Archaeological Survey 
at Freshwater Project Area, North of Meekatharra. 

¶ K. Macintyre and B. Dobson, September, 1992. Report on an Ethnographic Survey for Aboriginal Sites 
at 530 Freshwater Project, Three Rivers. Prepared for Plutonic Operations Limited. 

¶ Quartermaine Consultants ï K. Macintyre and Dr B. Dobson, June 1993. Report on A Survey for 
Aboriginal Sites at Triple P Project Area, North of Meekatharra. Prepared for Resolute Resources Ltd. 

¶ Macintyre, Dobson & Associates, and Jacqueline Harris, May 1996. Report on an Aboriginal Site Survey 
of Zone 550, Plutonic Gold Mine, Three Rivers. Prepared for Plutonic Operations Limited. 

¶ Quartermaine Consultants ï G. Quartermaine, October 2000, Report on an Archaeological Investigation 
for Aboriginal Sites Salmon to Trident Haul Road Route. Prepared for Plutonic Operations Limited. 

¶ R. OôConnor, November 2000. Report on an Ethnographic Survey of the proposed Salmon to Trident 
Haul Road Route. Prepared for Plutonic Operations Limited. 

¶ R. OôConnor and members of the Naganawongka Wadjari and Ngarla native title group as 
commissioned by Barrick Gold of Australia, July 2003. 

¶ R. & E. OôConnor Pty Ltd, November 2004. Report on an Ethnographic Survey of a Proposed New 
Airstrip at Plutonic Mine. Produced for Barrick Gold of Australia Limited. 

Archaeological sites can be classified into three broad categories:  

¶ Important sites that should be preserved; 

¶ Moderately important sites from which more information may be obtained, and 

¶ Sites of low importance with limited potential to yield further information. 

Human interference with Aboriginal sites is an offence, unless authorised, under Section 17 of the 
Western Australian Aboriginal Heritage Act 1972. If company personnel locate any additional archaeological 
sites, the information will be reported to the Western Australian Museum. All areas of significance identified 
during field surveys have been lodged with the Department of Indigenous Affairs. A record of all registered 
sites is maintained within the GIS database at Plutonic Gold Mine. 

Site identification and work program clearance heritage surveys were completed by Terra Rosa Consulting for 
Northern Star at the Hermes Project area in 2016 (Kimber and Gonda, 2016). No sites of significant cultural 
heritage value were identified in the priority drilling areas.  
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6 History 

The eastern Gascoyne region was one of the last areas to be settled by Europeans in Western Australia. In 
the 1880s, pastoralists began the settlement of the area with stations being pegged out around Murchison and 
Gascoyne between 1870 and 1884. Prospectors later found this area of interest when gold was found at 
Peak Hill in 1892, approximately 100 km southwest of Plutonic. Many Europeans travelled to the region 
establishing small towns and communication routes. The Peak Hill goldfields lasted from 1892 until 1908. 

 Ownership history 

The significant historical events of the Plutonic project are summarised as follows: 

¶ In the 1970s, International Nickel Company (Inco) undertook nickel exploration over the Plutonic 
Marymia Greenstone Belt and abandoned the area in 1976 after failing to identify an economic nickel 
deposit. 

¶ In 1986, Redross Consultants Pty Ltd was granted an Exploration Licence over the southern portion of 
the Plutonic Mining Lease. Titan Resources NL commenced exploration in the area surrounding 
Marymia Hill. 

¶ In 1987 Redross Consultants Pty Ltd optioned the Plutonic Exploration Lease to Great Central Mines 
Ltd. Resolute Resources Ltd and Titan Resources NL entered into a joint venture over the Marymia Hill 
leases. Battle Mountain Australia commenced exploration in the Plutonic Bore area. 
Stockdale Prospecting Ltd conducted a regional sampling program in the vicinity of Marymia Dome. 

¶ In May 1998, Homestake Mining Company acquired Plutonic Resources and in late 1998, Homestake 
Gold of Australia Limited bought all of Resolute Resources Ltd Marymia property and assets. 

¶ In 1989, Great Central Mines Ltd sold the Plutonic lease to Pioneer Minerals Exploration who changed 
their name to Plutonic Resources Ltd. 

¶ Plutonic Gold Mine opened, with open-pit production from the Plutonic Main Pit, in 1990. 

¶ In 1991, Plutonic Resources Ltd and Great Central Mines Ltd purchased the adjacent ñFreshwaterò 
property from Horseshoe Gold Mine Pty Ltd and commenced reverse circulation (RC) drilling of 
previously identified targets and a regional geochemical program. 

¶ In 1992, mining started in Marymia K1 and K2 open pits. 

¶ Joint venture partners Resolute Resources Ltd and Titan Resources NL purchased mining leases from 
Battle Mountain Australia in 1993. 

¶ Marymia Triple P open-pit production started in 1993 with treatment at the Marymia Plant. 

¶ Plutonic Gold Mine underground development started in 1995 with production commencing in 1997. 

¶ In 1998, Homestake Mining Company acquired Plutonic Resources Ltd, and Homestake Gold of 
Australia Ltd bought all of the Marymia property and assets from Resolute Samantha. 

¶ Homestake Mining Company (USA) merged with Barrick Gold Corp. in 2001. 

¶ In August 2002, open pit mining at Triple P - B Zone commenced in August 2002 and completed by 
August 2003. 

¶ The Main Pit closed in 2005. 

¶ The Plutonic Gold Operation was sold by Barrick to Northern Star in February 2014. 

¶ Hermes and the earn-in interest in the Bryah Basin tenements were acquired by Northern Star in 
February 2015 from ALY. 

¶ The Plutonic Gold Operations tenements and operations was sold by Northern Star to Billabong in 
October 2016. 

¶ Billabong commenced mining of the Hermes pits in December 2017 until May 2019. 

 

 Production history 

A total of 2.1 Moz of contained gold has been mined from 36 open pits and surface stockpiles as summarised 
in Table 6-1. The underground development, which is accessed via portals in the open pit, was commissioned 
in December 1995. To December 2019 approximately 3.3 Moz of contained Au has been mined from the 
Plutonic underground mine as summarised in Table 6-1. In total over 5.4 Moz of contained Au has been mined 
from Plutonic over 30 years with an average recovery of approximately 86% achieved, resulting in 
approximately 4.7 Moz of Au produced. Note that the Plutonic mill processed surface ore from the Marymia 
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Dome area for Resolute Mining on a toll treatment basis. The production commenced in 2006 and was 
completed in 2013. 

Table 6-1 Mining production from Plutonic Mine 

Year 

Surface Mining production Underground Mining production 

Tonnes 
(t) 

Head grade 
(g/t Au) 

Produced Au 
(oz) 

Tonnes 
(t) 

Head grade 
(g/t Au) 

Produced Au 
(oz) 

1990  516,567  7.53  125,036  ï ï ï 

1991  1,649,953  3.54  187,648  ï ï ï 

1992  1,674,961  3.09  166,576  ï ï ï 

1993  1,761,261  3.16  179,003  ï ï ï 

1994  1,832,896  2.94  173,252  ï ï ï 

1995  1,830,931  2.74  161,520   40,514  4.04  4,416  

1996  1,751,989  2.57  144,529   263,319  5.80  39,159  

1997  2,583,935  2.45  203,775   496,496  5.31  70,832  

1998  2,428,846  2.00  156,060   581,632  6.50  104,059  

1999  2,289,757  1.24  91,024   743,977  7.31  145,414  

2000  2,232,798  1.42  101,885   802,500  6.75  151,934  

2001  2,445,061  1.48  116,149   726,186  7.41  173,035  

2002  2,213,503  1.29  91,701   977,298  6.86  215,688  

2003  1,520,512  1.59  77,713   1,173,103  7.63  256,222  

2004  1,055,829  1.50  50,863   1,358,991  6.44  253,542  

2005  533,563  1.48  25,321   1,284,013  6.08  225,474  

2006 ï ï ï  1,331,250  5.83  249,528  

2007 ï ï ï  1,381,507  4.65  206,556  

2008 ï ï ï  970,170  4.39  136,983  

2009 ï ï ï  938,708  4.83  145,772  

2010 ï ï ï  887,312  4.65  132,793  

2011 ï ï ï  772,086  4.59  113,819  

2012 ï ï ï  747,622  4.68  112,484  

2013 ï ï ï  1,397,443  2.92  113,950  

2014 ï ï ï  938,704  3.60  89,494  

2015 ï ï ï  781,011  3.60  71,676  

2016 ï ï ï  1,047,773  2.11  57,262  

2017 *13,013 1.62 676 808,144 3.49 90,806 

2018 #984,095 1.36 43,147 808,601 2.53 65,745 

2019 #892,588 1.00 28,563 793,727 2.63 67.090 

Total  30,212,058 2.19  2,124,441 22,052,087 4.64 3,293,733 

 
* Surface stockpiles # Hermes open pits + surface stockpiles 
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 Exploration history 

Inco conducted nickel exploration in the ñCrows Nest Wellò Project between 1969 and 1976 using soil 
geochemistry, geophysics, costeaning, rotary air blast (RAB), and reverse circulation (RC) drilling. Inco 
identified and recorded the greenstone rocks within the Plutonic Marymia Greenstone Belt in 1976. No 
economic nickel was found. 

BMA carried out exploration between 1987 and 1993 and in 1992 discovered the Triple P deposit as a result 
of regional mapping, Bulk Leach Extractable Gold (BLEG) soil sampling, and RAB drilling. 

BMA followed up with RAB drilling in 1992 and discovered three deposits; Pelican, Albatross and Flamingo. 
Further RAB, Air Core (AC), RC, and diamond drilling programs were conducted to define the deposits. Seven 
phases of drilling were undertaken including five RAB phases, one diamond drill phase and one RC phase and 
further defined A, B, and C zones. 

Plutonic Resources Ltd Exploration Division undertook a significant amount of exploration including 
geochemical soil sampling, RAB drilling, RC drilling, diamond drilling between 1989 and 1993. 

In 2000, the Homestake Exploration group carried out Induced Polarisation (IP) and moving loop electro-
magnetic geophysical surveys on the Plutonic trend. A total of ten deep RC holes for 2,515 m were drilled to 
test the geophysical anomalies and the down dip extension of mineralisation. Two holes intersected semi-
massive sulphide mineralisation at depth. 

Exploration efforts focused on the Triple P open pit in 2002, but all open pit mining ceased at Plutonic in 2005. 
Plutonic Resources Ltd then focused on underground targets for the expansion of Resources in the Plutonic 
underground mine. Deep targets required a move away from surface drilling to underground diamond drilling. 

Northern Star purchased the Plutonic property from Barrick Gold Corp. in 2014 and the Hermes properties 
from Alchemy Resources Ltd in 2015 and in 2016 the project was sold to Billabong Gold. Since 2016, 
exploration at Plutonic continues to focus on extending and expanding underground Resources including the 
Caribbean, Timor, Baltic and Baltic extended areas. 

At the Hermes project area exploration success commenced with joint venture owners Troy Resources NL and 
North Star Resources NL, who in September 1995 drilled the Hawkeye and Trapper prospects following up 
geochemical surveys (stream sediment, followed by grid soil sampling) (RAB 954 holes 47,624 m). 
Encouraging results from this drilling convinced the joint venture to undertake a series of RAB and RC drilling 
programs during 1996. This early drilling at the Hawkeye deposit intersected 15 m at 9.76 g/t gold (Alchemy 
Resources, 2009). The RC (233 holes for 23,274.5 m) and diamond (HQ3) drilling (4 holes for 521.0 m) further 
defined the mineralisation trends. 

Between 1997 and 2003, a series of exploration drilling programs were undertaken regionally across the 
tenements. In 2003, Barrick Mining Ltd reviewed the Trapper & Hawkeye mineralisation, and undertook 
investigations (Sebbag, 2003), as part of an acquisition/offtake review study, concluding that the mineralisation 
was uneconomic at the time. 

Between 2004 and mid 2008 Plutonic Operations Limited managed exploration under a joint venture 
agreement with Troy Resources NL.  

Alchemy Resources Ltd then acquired the project in 2009, and undertook a number of drilling programs in 
2009, 2010 and 2011, where a total of 100 RC holes for 10,274 m were drilled and a total of 10 Diamond (HQ3) 
tails for 1,080 m were drilled targeting and testing the deposits to a vertical depth of approximately 150m. An 
additional 133 aircore holes were drilled for 5,473 m for sterilisation purposes. In February 2015, Northern Star 
purchased the Hermes and Bryah JV Project from Alchemy Resources Ltd. Northern Star then completed two 
major phases of detailed in-fill RC drilling at the Hermes Project to define a new open pit resources in the 
Hawkeye, Trapper and Klinger areas (announced in June 2016 by Northern Star) and is defined in this report. 

Following the purchase of the project from Northern Star in 2016, Billabong has conducted a number of 
exploration campaigns at both Hermes and the Bryah Basin JV Hermes South (Wilgeena prospect) project 
areas.  
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7 Geological setting and mineralisation 

 Regional geology 

Plutonic is located within the Archaean Plutonic Marymia Greenstone Belt, an elongated northeast trending 
belt within the Marymia Inlier. The Marymia Inlier is an Archaean basement remnant within the Proterozoic 
Capricorn Orogen comprising two mineralised greenstone belts (Plutonic Well and Baumgarten), with 
surrounding granite and gneissic complexes. The Capricorn Orogen is situated between the Pilbara and 
Yilgarn Cratons and is possibly the result of the oblique collision of the two Archaean cratons in the early 
Proterozoic, see Figure 7-1.  

Dating thus far indicates a Yilgarn-type age. McMillan,1996 interpreted ages of 2.72 Ga and 2.69 Ga of 
surrounding granitoids and porphyry intrusions within the greenstones in the Marymia District and Pb isotopic 
compositions of galena in mineralised zones at the Marymia and Triple P deposits consistent with the circa 
2.63 Ga mineralising event in the Yilgarn Craton. Previous workers have attempted to correlate the Marymia 
Inlier to the West Yilgarn, Southern Cross, and Eastern Goldfield super-terranes, however, large discrepancies 
exist with all three, including age differences with the Eastern Goldfields and stratigraphic contrasts with the 
West Yilgarn and Southern Cross super-terranes.  

Hermes to the southwest lies within the Marymia Inlier which consists mainly of granite and gneiss with 
enclaves of meta-greenstone (including mafic and ultramafic igneous rocks, BIF and sedimentary rock 
precursors) metamorphosed at upper amphibolite to granulite facies. 
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Figure 7-1 Regional geology plan 

 

 

 Local geology 

The Plutonic Marymia Greenstone Belt (Belt) is approximately 60 km long and 10 km wide, trending  
northeast-southwest, located in the central portion of the Marymia Inlier. The local geology is illustrated in 
Figure 7-2. 
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Figure 7-2 Local geology plan for the Plutonic/Hermes area 

 

The Belt is sub-divided into two volcano-sedimentary sequences, consisting of mafic and ultramafic units which 
are overlain by predominately felsic volcaniclastic and sedimentary rocks. These units have been subjected to 
greenschist and amphibolite facies metamorphism, deformed by polyphase folding, shearing, faulting and 
intruded by felsic porphyry and granitiod bodies. This has resulted in a strong northeast trending fabric which 
is paralleled by multiple low-angle thrust faults which occur throughout the belt and are intimately associated 
with the known gold mineralisation. 

The Plutonic Marymia Greenstone Belt was initially interpreted as consisting of two parallel, northeast-trending 
mafic/ultramafic sequences, separated by a sedimentary/ conglomeratic unit in the centre. Recent re-logging 
and solid geological interpretation differs from the initial interpretation in that there are no mafic and ultramafic 
assemblages on the south-eastern edge of the Belt. The northwestern edge of the Belt consists of amphibolite-
facies metamorphosed and foliated assemblages of ultramafic rocks, tholeiitic basalt, BIF, chert, felsic tuff, 
arkose and pelite. The central and southern part of the greenstone belt consists of metamorphosed boulder 
conglomerate with sub-rounded clasts of monzogranite, BIF and mafic schist in a foliated mafic matrix. The 
conglomerate is interlayered with arkose and rhyodacitic volcanic rocks, quartzite, pelite and amphibolite. 
Proterozoic dolerite dykes intrude the greenstones and the surrounding granites. 

In general, the greenstones dip shallowly to moderately to the northwest, parallel to the granite-greenstone 
contacts, and are cut by a number of east-westerly faults. Gently open folding determines the outcrop pattern 
in the southern part of the belt around the Plutonic Gold Mine. The Mine Mafic Rock (MMR) and Mine Package 
South Fault form the southern boundary of the greenstones against the granite.  

Bagas, 1998 and 1999 interpreted that the north-western and south-eastern mafic-ultramafic sequences are 
connected through a westerly-dipping syncline, however, field evidence at Plutonic seems to suggest an 
upward-facing volcanic sequence, thrusted over the top of the south-western sedimentary sequence.  

In this interpretation, three major structural events have shaped the Belt (Lally et al., 1999), with D1, north-
directed, low-angle thrusting emplacing mafic and ultramafic units above sediments, followed by granite sheet 
intrusion and subsequent granite thrusting along the western portion of the belt in D2. This was followed by 
D3 high-angle thrusting towards the southeast and open folding of earlier structures plus reactivation of D2-
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thrusts. Gold mineralisation is thought to be associated with the earliest structural event (D1) within regional-
scale thrust duplexes controlled by deep-seated east-west trending lineaments. 

A number of later, mainly Proterozoic, deformation events have substantially shaped the final architecture of 
the greenstone belt.  

The total historic Plutonic project area (including Marymia) comprises 39 known gold deposits, namely: 

¶ Airstrip 

¶ Albatross 

¶ Apex 

¶ Area 4* 

¶ Barra 

¶ Bass 

¶ Bream* 

¶ Brook* 

¶ Callop* 

¶ Carp 

¶ Catfish* 

¶ Channel South 

¶ Cod 

¶ Cutthroat* 

¶ Cyclops 

¶ Colossus 

¶ Dingo 

¶ Dogfish* (a.k.a. Trout North) 

¶ Flamingo 

¶ Gerbil 

¶ Jiminya Pool 

¶ John West 

¶ Keilor (1 and 2) 

¶ Kingston 

¶ Orient Well 

¶ Perch (North*, West* & Main*) 

¶ Piranha* 

¶ Plutonic 

¶ Plutonic West 

¶ Pelican 

¶ Rainbow* 

¶ Salmon* 

¶ Sparrow 

¶ Tinto 

¶ Tomahawk 

¶ Triple P 

¶ Trout 

¶ Unicorn 

¶ Wagtail R 

* Deposit within current Plutonic Gold Operations area and have been mined by open pit. 
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The Hermes project area lies 65 km to the southwest of Plutonic and covers the southwest portion of the 
Archaean Marymia Inlier near its southern contact with the Proterozoic Bryah Basin (Figure 7-3). 

Mesothermal style gold deposits of the Peak Hill area occur in the Archaean Peak Hill Schist and the 
Proterozoic Naracoota Formation and associated formations of the Bryah Group. The largest gold production 
(650,000oz) came from the Peak Hill (Main & Five Ways) Mine. Although most of the deposits are confined to 
various stratigraphic units, mineralisation is generally structurally controlled. 

Figure 7-3 Surface geology, tenement locations and regional mine sites 

 

 Property geology 

7.3.1 Plutonic 

The structurally lowest known unit in the Plutonic Gold Mine stratigraphy is the Lower Basal Mafics unit, a 
banded garnetiferous carbonate-altered amphibolite, possibly derived from mafic sediments. Overlying the 
Lower Basal Mafic unit is the Basal Sediment unit, a sequence of metasediments of varying thickness, 
comprised of garnetiferous siltstone and minor graphitic shale. This unit is overlain by the Upper Basal Mafic 
unit, of similar character to the Lower Basal Mafic, which is, in turn overlain by the Footwall Ultramafic unit, a 
downward-facing komatiite sequence. The Mine Mafic unit overlies the Footwall Ultramafic unit and is the host 
lithology for the Plutonic Gold Mine deposit and consists of a sequence of fine to medium grained amphibolites 
with relict pillow textures and narrow graphitic shale marker horizons. Detailed geochemistry of the Mine Mafic 
unit reveals a series of more primitive rocks at the top of the unit transitioning into low-K high-Fe tholeiites of 
more evolved parentage at the base, suggesting overturning of the unit. The Mine Mafic unit is comprised of 
multiple volcanic flows, separated into two sub units, the mineralised Upper Mine Mafic unit dominated by a 
coarse hornblende-rich high-Mg amphibolite at the top with intercalated high-Fe tholeiites, underlain by multiple 
volcanic flows of the Lower Mine Mafic unit comprised of only high-Fe tholeiites. The Mine Mafic unit is in turn 
overlain by the Hangingwall Ultramafic unit, a second sequence of downward facing komatiites. Studies of 
multiple komatiite flows within the Hangingwall and Footwall Ultramafic units indicate that both young 
downward and that the entire sequence is overturned. This has been confirmed by recent geochemistry profiles 
through the deposit. Pillow structures are commonly preserved, especially in low-strain areas, and show that 
deposition occurred in a submarine environment. Prior to recent high-resolution geochemical work, a detailed 
stratigraphy of the Mine Mafic unit had proven difficult to resolve as there are very few distinct and continuous 
markers. To further complicate the stratigraphy, the package is highly variable in thickness (<20 m to >300 m). 

Plutonic Gold Mine

Freshwater 
royalty group

Hermes

BryahBasin JV
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The orientation of the Mine Mafic unit varies widely throughout the deposit; but in general dips ~30° to the 
north (Figure 7-4).  

Above the Plutonic Gold Mine stratigraphic sequence is a second mafic/ultramafic sequence locally known as 
the Overthrust Mafic Sequence consisting of a series of highly magnetic, strongly sheared mafic rocks with 
intercalated minor sediment and talc-chlorite (ultramafic derived) schist. The uppermost unit within the Plutonic 
Gold Mine area is a variably altered sheared granite. Intruded across all unit boundaries post-dating the granite 
thrust, in a sub-vertical orientation, are a series of dolerite dykes. 

Geological structures at Plutonic Gold Mine can be separated into two broad categories: low-angle thrusts and 
high-angle faults, based on orientation, deformation character, alteration assemblage and sense of movement. 
Within the Mine Mafic unit, the dominant fabric runs sub-parallel to the mineralised lodes and lithological 
contacts and is locally overprinted by younger penetrative fabrics, cutting and folding the layer parallel fabric, 
lodes and lithological contacts. The overprinting fabric(s) is present as a crenulation cleavage and tension 
gashes developed across the layer-parallel fabric and is best observed where it cuts across high-grade 
replacement lodes. 

The early layer parallel fabric is well-developed within the lodes and is evident by sub-parallel banded /zoned 
alteration and foliation, defined by crude mineral segregation and mineral alignment. The early fabric is further 
highlighted within the lodes by early quartz veins, pre-dating mineralisation that have been stretched, 
boudinaged and folded parallel to mineral elongation.  

Peak metamorphism was to amphibolite facies (~600 ÁC and Ó8 kbar), with a long retrograde history through 
greenschist facies conditions. This has resulted in late-stage chloritisation and local retrogression of peak 
mineral assemblages. 

The main style of gold mineralisation (Plutonic brown-lode) typically occurs as thin (~1 - 3 m wide) lodes that 
consist predominantly of quartz-biotite-amphibole-titanite-epidote-carbonate-tourmaline-arsenopyrite-
pyrrhotite ± chalcopyrite ± scheelite ± gold. Visible gold is considered to have occurred at a late-stage during 
the evolution of the deposit as it is largely undeformed and overprints most, if not all, of the minerals and 
fabrics. It is typically associated with thin, discontinuous quartz-calc-silicate veins within the brown-lodes. 
Where these gold-bearing zones are well developed, they tend to be near-parallel to the stratigraphy as 
marked by the rare metasedimentary horizons and to the dominant foliation, which is also typically parallel to 
metasediment horizons. Geochemistry suggests that these lodes developed on the boundary between mafic 
units or are focused along or adjacent to minor metasedimentary units within the Mine Mafic unit. Lodes may 
be rich in arsenopyrite or pyrrhotite, and while arsenopyrite is a good indicator of mineralisation, it may not be 
present in all mineralisation. 

Other less-common styles of gold mineralisation also occur at the Plutonic Gold Mine which include: sub-
economic to marginally-economic gold grades in apparently-unaltered metabasalt, shear-controlled lodes that 
mineralogically resemble Plutonic brown lode but are hosted within structures (e.g. shears that cross-cut the 
foliation); and late-stage quartz-carbonate-pyrrhotite ± chalcopyrite ± gold veins. These styles of mineralisation 
only comprise a small amount of the gold mineralisation at Plutonic Gold Mine. As is typical for deposits that 
have formed at relatively high temperature conditions (e.g. amphibolite facies), there is little evidence of the 
distinctive widespread zoned wallrock alteration halos and quartz veining that can help define where fluids 
were focused and gold was deposited at greenschist-facies conditions.  

The mineralisation of the Plutonic Gold Mine is truncated to the south by the MMR Fault. Early interpretations 
suggested that the MMR Fault had sinistral strike-slip movement of approximately 2.5 km, linking the main 
Plutonic mineralisation with that of Area 4. However, mapping of the fault zone in the Salmon and Area 4 pits 
suggests that the MMR fault is an early, steeply north to north-northwest dipping reverse fault that was 
reactivated during later deformation. 

The Plutonic Gold Mine has been subdivided into geological domains in accordance with major Proterozoic 
dykes and large-scale faults. These domains include the Indian, Caspian (NW Extension), Adriatic, Cortez, 
Mediterranean, Spur, Area 134, Coral (Zone 124), Baltic and Caribbean (Zone 19), Pacific, Timor (Zone 124 
North) and Plutonic East and Area 4. The geology of the open pits throughout the tenements is a deeply 
weathered Archaean terrane, with a combination of lithological contact and shear/fault mineralisation styles 
within mafic, ultramafic and sedimentary rock types. 
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Figure 7-4 Plutonic area simplified geology 
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Figure 7-5 Plutonic diagrammatic cross section 

 

7.3.2 Hermes 

The Hermes Gold Resource, consisting of the Hawkeye, Trapper, Klinger, Winchester & Blake deposits, are 
parallel, northeast trending, mineralised zones separated by mostly barren amphibolite (Figure 7-6). 
Mineralisation is generally associated with quartz veins at or near the contact of sheared mafic amphibolite 
and quartz-biotite-sericite schist. 
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Figure 7-6 Hermes local geology orthographic projection 

 
Note: Local geology of the Hermes Project showing previous interpreted solid geology (inset) and larger picture showing an orthogonal 
view of the latest solid geology interpretation, with large open (overturned) chevron folding, and mineralisation hosted within fold hinges 
and limbs. 

 
In fresh rock, the mineralised zone is characterised by recrystallised (grey) quartz veining within silica-sericite-
biotite alteration ± pyrite-arsenopyrite. The bulk of the mineralisation is contained within quartz-muscovite-
biotite schist, however extensions into the mafic footwall unit are common. In general, the mineralised quartz 
veins, foliation and relict bedding are steeply-dipping to sub-vertical and high-grade shoots are interpreted to 
plunge shallowly to the north within the mineralised plane (Figure 7-7). 

7.3.3 Wilgeena - (Hermes South) 

The Hermes South deposit lies within a predominantly metasedimentary sequence of the Proterozoic Peak 
Hill Schist and mafic units. The Peak Hill Schist comprises quartz-sericite schist and quartz-muscovite schist 
and is located on the south-western extreme of the Marymia Inlier.  

The lodes occur within the Narracoota Volcanics, which have been intruded by mafic sills and are located on 
a northern limb of a syncline which plunges gently to the southeast.  They associated with the development of 
strong linear fabrics and quartz veining dipping at 65 degrees to the south and plunging gently to the southeast 
in predictable and consistent zones.  On a mine scale, the lodes are offset by faults striking NE and dipping 
south east. 

The host rocks have been highly weathered, making it difficult to model the exact geological contacts (Figure 
7-8). 
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Figure 7-7 Hermes interpretative geological cross section 

 

 

Figure 7-8 Geological Map of Hermes South 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


































































































































































































































































