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1. Summary 

Exploration License “EL006454 Beaufort” is a granted exploration license (EL) currently 
registered in the name of Dusko Ljubojevic and Martin Pawlitschek. It is located in the 
southwest of Victoria approximately 145 km west of Melbourne, the capital of the State of 
Victoria, and approximately 48 km west of the regional town of Ballarat. The license consists 
of a single contiguous parcel covering 120 km2 and was granted for an initial period of five 
years on 2nd July 2018. EL006454 is jointly owned by the Licensees and Mining Projects 
Accelerator Pty Ltd through the Australian company E79 Resources Pty Ltd. E79 Resources 
Corp. has entered into an agreement to acquire 100% of the property through the purchase 
of E79 Resources Pty Ltd. 

Access to the site is by multiple sealed and gravel roads leading off the Western Highway that 
links Melbourne and Adelaide, which passes through the EL. The area covers both freehold, 
agricultural pasture and Crown land of varying accessibility.  

The Beaufort Goldfield has been extensively mined in the past, almost exclusively for alluvial 
gold, with an estimated 36,000 kg (1.16 Moz) of historical production. Local source regions for 
the alluvial gold have not yet been identified as historical production from bedrock mines was 
limited, an unusual and enigmatic situation in central Victoria. Exploration tenements over 
the Beaufort goldfield have been held almost continuously since the 1960s. Historical 
exploration work for bedrock sources has consisted of limited soil sampling, rock sampling, 
mapping, limited ground magnetics and shallow drilling, with only a few reverse circulation 
holes penetrating the oxide zone. 

The geology of the tenement is dominated by Cambro-Ordovician turbidite metasedimentary 
rocks of the Saint Arnaud Group in the Stawell Zone of the western Lachlan Orogen. These 
rocks have been folded into a northwest-trending regional anticlinorium cored by the 
Beaufort Formation which contains carbonaceous slate. This anticlinorium is flanked to the 
east and west by metamorphosed turbidites of the Pyrenees Formation and approximates the 
crest of the Camp Hill Range, the main topographical feature in the EL. The metasedimentary 
sequence was deformed during the Early Cambrian Delamarian Orogeny, which established 
the dominant northwest-trending structural fabric of the Stawell Zone, with reactivation 
during the Early Silurian Benambran Orogeny, the time at which gold was first introduced into 
the Stawell and Bendigo Zones. Brittle reactivation of quartz veins, northwest-trending faults, 
and the generation of steeply dipping east- to northeast-trending cross faults occurred 
following the intrusion of Early Devonian granites north and west of the EL, probably during 
the Tabberabberan Orogeny. This last deformational event coincides with the formation of 
Au-Sb deposits of the eastern Bendigo and Melbourne Zones at Fosterville and Costerfield, 
respectively. The Beaufort region has undergone a protracted and complex erosional and 
deposition evolution during the Cainozoic. 

Gold mineralization within the Stawell Zone lies within the Landsborough-Percydale 
mineralogical domain characterised by an association of gold with elevated base metals and 
silver. Historical workings and previous exploration work on EL006454 have established that 
gold mineralization at surface is generally associated with ferruginised, brecciated and 
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sheared quartz vein margins, with elevated gold values in a dark, pyritic slate trending 
northwest along the western limb of the regional anticlinorium. While most of the gold 
recovered from the historical Beaufort goldfield was alluvial, the presence of large gold 
nuggets, some of which were intergrown with quartz vein material, indicates that it was, at 
least in part, locally derived from bedrock. 

A soil survey undertaken along a central portion of the Camp Hill Range sampled across this 
dark pyritic slate, across the axis of the regional anticlinorium, across the east-dipping Navarre 
Fault and across a northeast-trending cross fault. The clay fraction of the soil was extracted 
from the samples and analysed by ICP-MS following an aqua regia digestion. This soil survey 
defines the northwest trend of the dark pyritic slate, as well as indicating the presence of an 
east-west control on the distribution of low-level gold in soil. Rock chip samples from across 
the tenement confirm the enrichment of gold in ferruginised and brecciated quartz vein 
material, in the dark pyritic slate, and in an east-west trending shear zone containing only 
minor quartz vein material. 

The conceptual model for the Beaufort goldfield is one in which gold may have been enriched 
in carbonaceous sedimentary rocks of the Beaufort Formation at or shortly after their 
deposition. Potential concentration of this syngenetic gold occurred during regional 
metamorphism and deformation that formed the regional fold centred on the Camp Hill Range 
during the Early Cambrian Delamarian Orogeny, with later deformation during the Early 
Silurian Benambran Orogeny. Deformation processes also resulted in the generation of late 
tectonic quartz veins containing coarse nuggetty gold and the precipitation of cubic pyrite that 
cut the regional cleavage. These quartz veins were re-activated during brittle deformation 
during the Devonian Tabberabberan Orogeny, with the remobilisation and further 
concentration of gold.  

Gold eroded from re-activated quartz veins subsequently accumulated in alluvial deposits 
during prolonged weathering and erosion of the central Victorian Western Uplands region 
during the Mesozoic and Cainozoic. Post-tectonic cubic pyrite likely hosts some of the gold 
enriched in dark slates but most of it may have been removed during weathering of bedrock 
to depths on the order of 30 m or more based on some of the deeper drilling completed by 
previous explorers. Oxidation of pyrite and resulting acidic groundwaters that would have 
been generated may have leached gold from the oxide zone, to the extent that only sub-
economic grades have been encountered by shallow drilling. This process may not have 
affected all Au hosted within quartz veins however, leaving sufficient gold at shallow depths 
to continue to source geologically recent alluvial accumulations and to allow sampling of 
occasional elevated grades in vein material at surface. 

The dark pyritic slates have not been sampled below the oxide zone by previous explorers, 
nor have reactivated late structures been systematically targeted. An aggressive exploration 
program of further soil sampling of the Camp Hill Range coupled with mapping and remote 
sensing/interpretation of geophysical data is recommended to define additional drill targets. 
Depending on the outcome of this targeting work, a program of combined reverse circulation 
and diamond drilling would then be conducted to test these targets below the weathering 
zone. A two-phase exploration budget of AUD 1.74M is proposed to undertake this work. 
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2. Introduction 

Issuer 

This report has been prepared by Telemark Geosciences Pty Ltd (“Telemark”) for E79 
Resources Corp. (“E79”), Suite 907 -1030 West Georgia Street, Vancouver, BC, Canada. 

Terms of Reference 

Telemark has been engaged by E79 to undertake a review of previous exploration on 
EL006454 and to summarise exploration work undertaken by E79 Resources Pty Ltd in 2020. 
An outline of further exploration for the exploration license (EL) is proposed. 

Sources of Information 

This report has been prepared by Telemark based on historical data readily available from 
government and publicly accessible data sources, and on new exploration data generated by 
E79 Resources Pty Ltd in 2020.  

Qualified Person Property Inspection 

The Qualified Person authoring this report visited the Property on February 19 & 20, May 4 & 
5, June 23 and October 20, 2020, for a total of 6 days.  
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3. Reliance on Other Experts 

This report has been prepared utilising all readily available government and privately sourced 
data.  
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4. Property Description and Location 

Property Location 

Exploration License (EL) “EL006454 Beaufort” is a granted exploration tenement registered in 
the names of Dusko Ljubojevic and Martin Pawlitschek located in the southwest of Victoria 
approximately 145 km west of Melbourne, the capital of the State of Victoria (Figure 1). It is 
approximately 48 km west of the regional town of Ballarat (Pop. 105,471 in 2018).  
 

 
Figure 1. Location of EL006454  

 
EL006454 lies within the Pyrenees Shire local government area (Figure 2). 
 
Note that all maps in this report are displayed in Map Grid Australia (GDA94) Zone 54 
coordinates. 
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Figure 2: Local government area boundaries: EL006454 (from GEOVic, 2020). The 
area highlighted in yellow was relinguished from EL006454 and is under moratorium. 

Property Description and Mineral Tenure 

The license consists of a single contiguous parcel covering 120 km2 of land and was granted 
for an initial period of five years on 2nd July 2018. The land consists of open free-hold livestock 
grazing and private forest, as well as Crown land consisting of forested undulating terrain 
(Figure 3). The Project area does not cover any urban areas or townships, but multiple small 
farm and lifestyle properties are included within its boundary. 
 
The licence was originally applied for on 8th August 2017 and formally granted by the Victorian 
Government on 2nd July 2018 for an initial period of 5 years, with an option to seek a second 
renewal of the licence. Currently the licence is scheduled to expire on 1st July 2023. At the 
time of writing no exploration/rehabilitation bond had been lodged. The effective reporting 
date for the lodging of the annual technical exploration and expenditure report is December 
31 each year. 
 
The initial area applied for consisted of 160 km2. This was reduced by 40 km2 (25% of granted 
area) on the 2nd anniversary of the EL, as required by legislation. The licensee has been given 
formal approval to explore for the following elements: Base Metals (copper/lead/zinc); Gold; 
Manganese; Silver; Tungsten; Antimony; Cobalt; Nickel; Rare Earth Elements; Tin. Exploration 
expenditure requirements for the 3 years remaining on the license are shown in Table 1. 
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Figure 3: Crown land, indigenous land use agreement and native title claim 
boundaries – EL006454 (from GEOVic, 2020).  

 
 

Year  Expenditure 
Year 3. $39,000 
Year 4. $39,000 
Year 5. $51,000 

Table 1: Minimum expenditure requirement for the next 3 years – EL006454. 

 
A requirement of the Victorian Minerals Resources (Sustainable Development) (Mineral 
Industries) Regulations 2019 is to periodically relinquish a portion of the initial license area. 
The first reduction of 25% of the area is mandated to occur upon the date of the second 
anniversary of the granting of the licence. The area recently relinquished is shown in Figure 2 
and is currently held under moratorium. As expenditure is based in part upon the amount of 
land under licence the expenditures shown in Table 1 for Years 3 – 5 have been reduced 
accordingly.  

Property Agreements and Encumbrances 

The Property is subject to an agreement between the licensees (Dusko Ljubojevic and Martin 
Pawlitschek) and Mining Projects Accelerator Pty Ltd (“MPX”). Under this agreement MPX has 
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earned a 50% share of the project through 50% ownership of a shared company (E79 
Resources Pty Ltd) following payment of an initial option fee to the licensees and the 
contribution of working capital to E79 Resources Pty Ltd. MPX have taken responsibility for 
operation of the projects and to meet all legislative requirements for an initial 12-month 
period. The Issuer, E79 Resources Corp., has recently agreed to purchase all outstanding 
shares of E79 Resources Pty Ltd, thereby acquiring 100% of EL006454. An application has been 
made to the Victorian government to transfer ownership of EL006454 from the current 
licensees to E79 Resources Pty Ltd. 

A Prospecting License (PL 1038) covering 4.9 Ha occurs in the middle of the EL directly north 
of the town of Beaufort (Figure 3). It is held by Roman Colas and is due to expire on May 20, 
2022. A prospecting license allows the holder to explore for minerals on an area <5 Ha, and to 
apply for a mining or retention license if a mineral resource is identified. They are issued for a 
period of up to seven years and are not renewable. 

Environmental Considerations 

There are a multitude of historic gold mines and prospecting disturbances scattered through-
out the licence. There are several historical sites where groundwater may be discharging 
directly into the surface environment. The Victorian government considers all such discharges 
to be analogous with natural springs and while they remain undisturbed, they may be 
considered as such. Any disturbance would trigger a requirement to control, contain and, if 
required, to treat the discharge water until required Environmental Protection Authorities 
(EPA) levels are achieved.  

Two west-flowing creeks have been dammed north of the township of Beaufort within the EL 
to provide water supply to the township of Beaufort. These are Troy Reservoir and Musical 
Gully Reservoir, with the latter being the larger of the two. Troy Reservoir lies within state 
forest, whereas the Musical Gully Reservoir lies within public land classed as water supply 
catchment. 

Native vegetation is protected in the State of Victoria under the Flora and Fauna Guarantee 
Act (1988). Normally planning approval is required for its removal within the relevant local 
government area (Shire) but an exemption for clearing exists where the impact is minimal 
under the MRSD Act 1990 (see following section).  

Permitting Considerations 

Exploration work is subject to the Mineral Resources (Sustainable Development) Act (MRSDA) 
1990 of the State of Victoria. Several levels of exploration exist with each one requiring more 
information than the previous. The lowest level of exploration is “Low Impact Exploration” 
(LIE).  

Low Impact Exploration can be undertaken without having to first have an approved Work 
Plan and allows for exploration where minimal ground or vegetation disturbance occurs. 
Activities such as field mapping, soil sampling, geophysical surveys and limited drilling 
(dependant upon level of disturbance to native vegetation) can be undertaken. Where 
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significant disturbance is to occur then a Work Plan is required and must be approved by the 
Earth Resources Regulators (ERR). 

Exploration Licences are granted only for the purpose of exploring for minerals. In the advent 
of an economic resource being identified and considered economic to extract then a Mining 
Licence must be applied for. 

Indigenous Agreements and Native Title 

EL006454 is not currently subject to any indigenous land use agreements or native title claims 
(Figure 3). However, there are areas of cultural sensitivity along major creeks flowing through 
the EL. 

Heritage  

There are areas within the EL that contain features that are either listed on the Victorian 
Heritage Inventory or Register, some of which relate to historical mining activities (Figure 4). 
These sites are protected under the Victorian Heritage Act of 1995 and their registration is 
controlled by Heritage Victoria, currently part of the Department of Environment, Land, Water 
and Planning (DELWP). A permit is required to alter or destroy sites listed on the Heritage 
Register. Sites listed on the Heritage Inventory do not have the same level of protection as 
those listed on the Heritage Register. 

Other Significant Factors and Risks 

VicRoads is considering options for a bypass of the Western Highway to the north of the 
township of Beaufort. The preferred route (C2) is currently subject to an Environmental Effects 
Statement (EES) due for completion in mid-2021, after which the Victorian government will 
decide whether to proceed.  

The preferred route passes through parcels of Crown land directly north of the township of 
Beaufort and thus will impact on part of the EL. In anticipation that the preferred route will 
be developed, the area between the township of Beaufort and the proposed route were 
relinquished in 2020 as part of the mandated 25% reduction on the 2nd anniversary of the EL. 
Development of the proposed route will still impact on the boundary of the current EL, should 
it be approved. 
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 Figure 4: Sites Listed on the Heritage Register and Heritage Inventory in relation to 

EL006454 (from GeoVic, 2020). 
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5. Accessibility, Climate, Local 
Resources, Infrastructure and 
Physiography 

Topography, Elevation and Vegetation 

Exploration Licence EL006454 lies in the southeast of Victoria, on the dissected southern edge 
of the Western Uplands that comprise much of central Victoria. The EL is located directly south 
of the Great Dividing Range which dictates whether streams flow north to the Murray River, 
or south to the Southern Ocean. Volcanic plains with stony rises exist along the southern 
margin of the EL and to both the east and west.  

The EL contains an elevated bedrock ridge, the Camp Hill Range, extending roughly north-
south through the EL that locally rises to elevations just under 500 m (Figure 5). Beaufort lies 
in a broad northeast-trending valley contain Yam Holes Creek at an elevation of 387 m. 
Trawalla Creek flows along the eastern portion of the EL in a broad alluvial valley. Both valleys 
were extensively worked for buried alluvial (placer) gold, known as deep leads, in the past. 

Numerous small creeks flow from the central bedrock ridge in a regular pattern, flowing 
southwest and northeast. Some of these small valleys align with faults identified by Geological 
Survey of Victoria (GSV) mapping, indicating an underlying bedrock control to minor drainage 
across the EL. Many of these smaller tributaries have also been worked for shallow alluvial 
gold. 

EL006454 occurs at the boundary between the Central Victorian Uplands and Victorian 
Volcanic Plains bioregions. The Central Victorian Uplands bioregion contains box-ironbark 
forest with Yellow Box (Eucalyptus melliodora). Musical Gully State Forest consists of Heathy 
Dry Forest, an ecological community of designated Least Concern (Ralph, 2010), although 
threatened species such as the Yarra Gum and Rough Wattle are found in these areas. Most 
native vegetation occurs on Crown land but there are several private native forests as well. 
State forest appears to be well maintained, with recent evidence for prescribed burning. 
Private forest does not appear to be professionally managed. 
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Figure 5: Topography and road network of EL006454. 

Access to Property 

The EL is bisected by the Western Highway linking Melbourne and Adelaide. It is also traversed 
by multiple sealed secondary and gravelled tertiary roads, along with numerous unformed 
tracks (Figure 5). There are several major roads that afford access through the licence however 
access to historical mining operations is usually either by unformed bush tracks or by foot. 

Access onto private land is also possible provided that land-owner consent is first gained. Road 
access along the Camp Hill Range is excellent. 
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Climate 

The Beaufort region averages 673 mm of annual precipitation, with July normally being the 
wettest month (https://www.timeanddate.com/weather/@2176492/climate). Light snow 
may occasionally fall during the winter months of July and August but does not generally 
persist on the ground. Average daily temperatures range from 18oC in summer to 5oC in 
winter. 

Exploration operations in the region can operate year-round, although it is often a condition 
of the licence that work ceases during times of heavy rainfall to minimise erosion caused by 
vehicular movement. 

Infrastructure 
 
General infrastructure within the location of the licence is considered excellent, with 4G 
mobile coverage throughout most of the EL. An abundant local workforce exists, as well as a 
skilled engineering workforce in nearby Ballarat. Accommodation, meals, food, fuel and 
overnight express delivery are available in Beaufort.  
 
The nearest population centres to the EL are: 

• Beaufort, population 1,539 (on edge of Licence) 
• Ballarat, population 105,471 (48 km from Beaufort) 
• Greater Melbourne, population 5,078,193 (~145 km from Beaufort) 

A major international airport is located to the north of Melbourne, 160 km from Beaufort.  
 
Both Bendigo and Ballarat are active mining centres, with accessibility to specialised 
contractors and local laboratories. 
 

https://www.timeanddate.com/weather/@2176492/climate


EL006454 Beaufort 
Victoria, Australia 

 

 
 
 14 
 

6. History 

History 

The following mining and exploration history of the Beaufort area is taken from Cayley and 
McDonald (1995) and Hughes (2008). 

Alluvial gold was first discovered at what would become known as the Waterloo Lead in 1853 
(Figure 6), with subsequent “rushes” in 1854 and 1855. Many of the earliest workings were 
shallow and followed the current valleys, working their way up towards the crest of the Camp 
Hill Range. By the early 1860s, the original alluvial workings were being re-worked by sluicing 
and puddling, the latter involving the break-up of gold-bearing clay using large animals walking 
around a central point pulling a harrow through a mixture of clay and water. Dredging 
occurred on the Main Lead (Fiery Creek Lead) over 6.4 km and continued intermittently until 
1918. Mining of deep leads became important in the 1860s as production from shallow lead 
systems diminished, and was briefly resurrected in 1932-34 (Figure 7).   

The Beaufort goldfield also contained some large gold nuggets, including one of 420 oz, nearly 
equivalent to the total production from one of the main hard rock mines in the field (Hughes, 
2008). Some of these nuggets were still attached to quartz vein material and had not travelled 
far (Lidgey, 1895). The area is still visited by prospectors and detectorists, with specimen gold 
found in some samples (D. Kiely, Pers. Comm., May 2020). These latter observations indicate 
that the large nuggets have not formed in a supergene environment but have been weathered 
from quartz reefs with minimal transport. 

Historical exploration for the source of bedrock gold mineralization that contributed to 
extensive alluvial deposits has consisted of the collection of rock samples, localised soil 
sampling, mapping and localised ground geophysical surveys. Most of the previous 
exploration has been directed towards mineralized northwest-trending structures or 
stratigraphic units, including shallow drilling. 
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 Figure 6: Location of alluvial leads in EL006454. 
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Figure 7: Waste Mullock from an abandoned shaft on the Waterloo Lead  

 

Property Ownership 

A listing of companies that have held ground that includes overlap with the Beaufort goldfield 
in the last 60 years is given in Table 2. 

Project Results – Previous Owners 

The Beaufort goldfield has been covered by exploration licenses almost continuously since the 
1960’s, with the main work programs involving soil and rock chip geochemistry, mapping and 
sampling of historical hard rock workings, and limited shallow drilling (Table 2). Surface 
geochemistry results have been encouraging, but drilling results have been not been, either 
due to poor targeting of mineralized structures, or to the presence of a zone of gold depletion 
at shallow depths. 
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EL No. OWNER GRANT DATE EXPIRED AMALGAMATED COMMENTS 

EL25 Planet Mining Co Pty Ltd 1965 1969   Outside area - solely Ararat deep leads 

EL438 Rio Tinto Exploration Pty Ltd 1972 1973   Northernmost Beaufort- mapping, rock chip, ss, soil 

EL443 Endeavour Resources 1972 1974   Outside area - confined to Snake Valley 

EL892 Cyprus Mineral Australia Co 1981 1987   Beaufort (incl. drilling of Beaufort and Waterloo leads – planning permit issues) 

EL1778 Bendigo Gold Associates Pty Ltd 1987 1989   Beaufort – major, including maps (but planning permit problems) 

EL2602 Stephen F Johnston 1990 1991   Beaufort – SE alluvials, no work (useful historical notes) 

EL3033 Osprey Gold Pty Ltd 1991 1997   Beaufort (Raglan) 

EL3103 Highlake Resources Pty Ltd 1992 Amalgamated EL3626 EL3626 – current data not yet released into the public domain 

EL3139 Highlake Resources Pty Ltd 1992 1998   Beaufort – drilled leads/minor soil (BGA lines & in south) 

EL3349 Highlake Resources Pty Ltd 1992 Amalgamated EL3139 Beaufort – as above 

EL3399 Metex Resources NL 1993 1994   Elmhurst – extreme NW Beaufort (no relevant data) 

EL3526 Stawell Gold Mines Pty Ltd 1994 1994   Outside area - only Au-As hydrogeochemistry under cover (negative) 

EL3596 Leinster Gold Pty Ltd 1994 1995   Schedule 15 only – indicates no work 

EL3623 Shaun Clements 1994 1995   No information – held less than one year 

EL3762 Pioneer Gold Mining Corp Pty Ltd 1995 1996   Schedule 15 only (negligible overlap) 

EL3824 Ashburton Minerals Ltd 1995 1996   Outside area; Landsborough-Glendhu only 

EL3838 Sedimentary Holdings Ltd 1996 2002   Outside area (Breccia Hill) 

EL3863 Sedimentary Holdings Ltd 1996 Amalgamated EL3838 Outside area (Breccia Hill) 

EL3878 Sedimentary Holdings Ltd 1996 1996 EL3838 Outside area (Breccia Hill) 

EL4166 Datafast Telecommunications Ltd (Goldminco NL) 1997 2000   Soil and rock sampling, all outside Oroya EL (to south) 

EL4355 Sedimentary Holdings Ltd 1998 2004   Rock chips & 105 RAB holes (Placer), Camp Hill 

EL4520 Sedimentary Holdings Ltd 2000 2002   Beaufort – no work done 

EL4935 Oroya Mining Limited 2006 2012   Rock chip, soil sampling and mapping in central part of EL 

 

Table 2: Summary of historical exploration activities overlapping EL006454 (Modified from Hughes, 2008).
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Historical surface sampling covering EL006454 included the following: 

• 6 stream sediment samples 

• 653 rock chip samples (Figure 8) 

• 3,156 soil samples (Figure 9) 

As only six stream sediment samples have been collected on the EL, and as these were not 
anomalous with respect to any metals, they are not discussed further. 

Rio Tinto collected a total of 106 rock chip samples over the area of the EL. These data have 
not been digitised but reached a maximum of 0.18 ppm Au (Hughes, 2008). Gold results were 
generally low, although impacted by a relatively high lower limit of detection (LLD) of 40 ppb 
compared to more modern analyses. 

Rock chip data from the 191 samples collected by Bendigo Gold Associates are also not 
available digitally and had not been digitised at the time this report was prepared. These 
samples also had a LLD of 40 ppb Au. Samples were collected of ferruginised quartz veins and 
dark slates containing disseminated pyrite, with the latter providing slightly anomalous values 
on the order of several hundred ppb Au, with a high value of 0.86 ppm. Bendigo Gold 
Associates also mapped the locations and orientations of many of the quartz reefs that occur 
throughout EL006454. 

Osprey Gold collected 207 rock samples from the northwest corner of EL006454. Gold 50 g 
fire assays were typically <1 ppm, but 5 samples were highly anomalous with respect to gold, 
with a high assay of 58.5 ppm. These samples included mottled shales, quartz breccias and 
quartz breccias in shale, mainly located near the boundary between the Beaufort and 
Pyrenees Formations of the St Arnaud Group. They included 3-acid digestion ICP analysis for 
As, Pb, Ni, Cr, Cu, Zn and Ag for some samples. Gold shows a positive correlation with Ag, Pb, 
Ni and Cu in these samples. Elevated Cr values likely reflect contamination of quartz-rich 
samples in chrome steel pulverising bowls. 

Highlake Resources collected 29 rock chip samples from the Camp Hill Range, with the highest 
giving an assay of 0.72 ppm in a “quartz ironstone gossan” (Weber, 1996). It appears that 
these assays and locations were either not submitted to the Victorian government, or the data 
have been misplaced. They are not available for inclusion in a data compilation. 

Oroya Mining collected 121 rock chip samples from across the EL and had them analysed using 
a 30 g fire assay, with multi-element analysis using a 4-acid digestion with an ICP finish of 57 
of these samples. Sampling was focused on the Camp Hill Range. All gold values were less than 
1 ppm, with a maximum value of 0.774 ppm. Many potential pathfinder elements show a 
positive correlation with gold, such as W, Hg, Pb and Sb, but also including elements that 
would likely be elevated in shale host rocks, such as Ni, V and Zn. Iron shows strong positive 
correlations with the base metals and As, suggesting that scavenging of metals by secondary 
iron hydroxides is important in oxidised samples. 

Bendigo Gold Associates collected a total of 310 soil samples along a series of east-west 
trending ridges (Figure 9). No details are given on the analytical method used but it is likely to 
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have been fire assay for the gold analyses. Gold values were typically below the 50 ppb LLD 
and ranged up to 450 ppb south of Beaufort in a sample collected below historical bedrock 
workings. Seven samples gave weakly anomalous As values >30 ppm to a high of 94 ppm from 
the central portion of the Camp Hill Range. 

Osprey Gold collected 2,599 soil samples from the north-western portion of the current EL. 
These samples were collected using a hand auger at a depth of about 50 cm. A total of 1,254 
2 kg samples of B-horizon soils were analysed using bulk leach extractable gold (BLEG). In 
addition to the BLEG samples, 1,606 shallow auger samples were also collected for multi-
element analysis by atomic absorption spectroscopy (AAS) following a 3-acid digestion. A sub-
set of soil samples previously analysed by BLEG were re-analysed using a 20 g -80 mesh sieved 
size fraction followed by an aqua regia digestion and ICP-MS instrumental finish for Au, As, Ag, 
Bi, Cu, Ni, Pb and Zn. There is a statistically significant positive correlation between Au and As 
and Au and Pb, although the effect of possible metal scavenging by secondary iron hydroxides 
cannot be assessed in the samples because there are no analyses for Fe. 

Initial samples were collected along northeast-southwest traverse lines spaced 500 m apart 
with a 100 m sample spacing (Figure 10). A second phase of sampling was done on an east-
west orientated grid with lines spaced 100 m in a north-south direction and samples spaced 
25 m apart (Figure 10). The highest gold values were found on the smaller southern soil grid. 

Oroya Mining Limited collected 247 auger soil samples for both BLEG (2-3 kg of -4 mm sieve 
size) and multi-element analysis using an aqua regia digestion with an ICP-MS finish (25 g of 
<180 µm material). These were collected along east-west ridges across the central portion of 
the Camp Hill Range (Figure 9).  

It was possible to assess the effects of potential metal scavenging onto secondary iron 
hydroxides using the Oroya soil data because the analytical suite included Fe and Mn. Many 
potential pathfinder elements, such as As, Pb, Sb, Mo, Cu and Zn show positive correlations 
with Fe that would be consistent with scavenging. There is a poor correlation between Au and 
As, possibly because the As has de-coupled from Au and been adsorbed onto secondary iron 
hydroxides. Gold was anomalous in four samples that exceeded 100 ppb, particularly on the 
western edges of the soil lines (Figure 11). This pattern is also reflected in the BLEG data, 
although the northern line shows much more elevated Au than the aqua regia data (Figure 
12). 

Previous work has therefore demonstrated that there are three major bedrock targets within 
the EL (Hughes, 2010): 

1. A pyritic dark shale within the Beaufort Formation that occurs along the western flank 
of the Camp Hill Range; 

2. The contact area between the Pyrenees and Beaufort Formations in the northwestern 
corner of the EL (Surface Hill – Raglan Lead headwaters area) based on sampling 
undertaken by Osprey Gold; and 

3. The contact area between the Pyrenees and Beaufort Formations in the northeastern 
corner of the EL, based on historical mining records. 



EL006454 Beaufort 
Victoria, Australia 

 

 
 
 20 
 

 

 

 
 

 Figure 8: Historical rock chip samples – EL006454 
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Figure 9: Historical soil sampling locations – EL006454  
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Figure 10: Osprey soil gold data – EL006454 
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Figure 11: Oroya Mining -80 mesh aqua regia gold data from the Camp Hill Range 
directly north of the town of Beaufort – EL006454. 
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Figure 12: Oroya Mining BLEG data from the Camp Hill Range directly north of the 
town of Beaufort – EL006454. 

 

Historical Drilling 

There have been several drilling campaigns on various portions of the current EL, including: 

• Cypress Minerals Australia (under option to Petroleum Securities Mining Co) – 8 churn 
drill holes into deep leads 
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• Bendigo Gold Associates – 10 reverse circulation (RC) drill holes across a pyritic dark 
slate horizon 

• Osprey Gold – 6 RC holes with depths of around 150 m for a total of 867 m of drilling 

• Highlake Resources (under option to L & M Mining) – 70 aircore drill holes on the 
Waterloo deep lead and 20 RC on the Beaufort deep lead systems 

• Sedimentary Holdings (under option to Placer Dome Asia Pacific) – 105 shallow 
(maximum 20 m depth) aircore drill holes for a total of 2,258 m; best assays were 0.2 
ppm over 2 m. 

The locations of drill collars obtained from the Victorian Earth Resources web site (GeoVic) 
are shown in Figure 13. 

Historical Mineral Resource Estimates  

No historical mineral Resource Estimates exist for any of the prospects or historic production 
centres within the licence. 

Production History 

Overall historic production figures are unreliable as early in the area’s mining history no 
accurate records of production were kept. 

Official records of historical production estimate that approximately 7,900 kg of Au was 
recovered from alluvial workings in the Beaufort goldfield (Ramsay et al., 1998). Phillips et al. 
(2003) estimated that more than 10,000 kg of Au was produced from the Beaufort goldfield, 
and Hughes (2008) suggests that 33,700 kg might be a more realistic estimate, a figure 
endorsed by Phillips (2010) as 36,000 kg. As much of the early gold production from small 
artisanal workings would have not been recorded, it is unlikely that an accurate estimate of 
gold production from the Beaufort goldfield can ever be made. 

By contrast, official production from hard rock mines at Beaufort was minimal, with 490 oz 
mined from the Richmond (Best Bower) Reef at an average grade of 14 g/t and 372 oz from 
the Sheet Anchor (Bushman’s) Reef at an average grade of 5.5 g/t. Minor production did occur 
from other reefs based on historical records (e.g. Brinkers Hill; Lidgey, 1895). 
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Figure 13: Summary of historical drilling done on EL006454; the Placer Dome drill 
contours shown are maximum gold assay values up to 20 ppb. 
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7. Geological Setting and 
Mineralization 

Regional Geology 

The following description of the regional geology and geological history is taken largely from 
Cayley and McDonald (1995). 

The Beaufort region lies within the eastern Stawell structural zone in the western Lachlan 
Orogen (Figure 1), approximately 20 km west of the bounding, west-dipping Avoca Fault 
(Figure 14). The meta-sedimentary sequence in the Stawell Zone consists of Cambro-
Ordovician rocks of the Saint Arnaud Group. The Beaufort and Pyrenees Formations are 
exposed in the region of EL006454. The Beaufort Formation consists of metamorphosed 
turbidite sedimentary rocks and dark slates, the latter at times containing post-tectonic 
disseminated pyrite (Cayley and McDonald, 1995).  It occurs in the core of a regional-scale 
fold, or anticlinorium, the axis of which runs directly to the east of the crest of the Camp Hill 
Range (Figure 15), which forms the local drainage divide. The Pyrenees Formation occurs to 
the west and east of the exposed Beaufort Formation, and consists mainly of metamorphosed 
turbidite sedimentary rocks. 

Early Devonian granites occur to the immediate north and west of the EL, whereas reduced 
Late Devonian granites occur immediately to the south and east (Figure 14). The EL therefore 
lies at the boundary between Early and Late Devonian magmatism that may reflect the deep 
margin of the Selwyn Block, the northern portion of VanDieland that underlies the Melbourne 
Zone (Figure 1; Moresi et al., 2014). The position of the Selwyn Block appears to control the 
distribution of the Costerfield stibnite mineralogical domain, and its margin appears to localise 
the positions of some major goldfields for reasons that are poorly understood. 

The Beaufort area lies within an area of subdued total magnetic intensity based on airborne 
data (Figure 15). Strongly magnetic plutons occur to the north and south, with intermediate 
magnetic intensities associated with Cainozoic basalts. By contrast, Bouguer anomalies 
derived from ground gravity stations indicate that the EL sits on a ridge between two gravity 
lows, with a northeast-trending break passing through the town of Beaufort (Figure 16). 

After a lengthy geological hiatus during which Palaeozoic rocks were exhumed during the 
Mesozoic, the area was affected by alluvial sedimentation during the Cainozoic, commencing 
with the deposition of the White Hills Gravel following rifting between Australia and Antarctica 
and accompanied by uplift of the southern margin of the Australian continent. Deposition of 
the White Hills Gravel was followed by deep and intense weathering that resulted in the 
kaolinisation of Palaeozoic bedrock. The White Hills Gravel was incised and re-worked 
beginning in the Eocene during a drop in base level, followed by in-filling of the incised 
topography by the deep lead alluvial gold systems and the Calivil Formation. This incised and 
in-filled topography was then buried in low-lying areas during the late Miocene by basaltic 
volcanism. Volcanism affected the position of the Dividing Range in southern Victoria and 
reduced further incision by lifting base level, resulting in deposition of the Shepparton 
Formation in the Pliocene and Pleistocene. The current landscape has then been further 



EL006454 Beaufort 
Victoria, Australia 

 

 
 
 28 
 

modified by Quaternary erosion and alluvial deposition. The Beaufort region has undergone a 
protracted and complex erosional and deposition evolution during the Cainozoic. 

 

 

 
 Figure 14: Distribution of Cambro-Ordovician sedimentary rocks and Devonian 

granites in central Victoria (From Phillips et al., 2003). 
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Figure 15: Total airborne magnetic intensity map, Beaufort region (GeoVic, 2020) 

 

 
Figure 16: Bouguer gravity from ground stations (GeoVic, 2020) 
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Figure 17: Geology of EL006454 (modified after Cayley and McDonald, 2004). 

Structural Setting 

Cambro-Ordovician sedimentary rocks were deformed and metamorphosed during the Early 
Cambrian Delamarian Orogeny (Wilson et al., 2020) and then re-worked during the Late 
Ordovician to Early Silurian Benambran Orogeny (VandenBerg et al., 2000). The Delamarian 
Orogeny produced a dominant northwest-trending structural fabric related to the formation 
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of upright to inclined tight folds in the eastern Stawell Zone that underlie the EL (Cayley and 
McDonald, 1995) and which were subsequently overprinted by the emplacement of Early 
Devonian granites. Most thrust faults formed during this deformational event are west 
dipping, such as the Percydale and Landsbourough Faults to the northwest of the EL, but the 
Navarre Fault, the southern extension of which may extend into the EL (Figure 17), dips to the 
east. 

Deformation following the emplacement of Early Devonian granites was of a more brittle 
nature compared to the Delamarian deformation and involved the re-activation and 
modification of northwest-trending structures in a stress field orientated slightly different to 
that which dominated previously (Cayley and McDonald, 1995). A conjugate set of sub-
vertical, northeast-trending cross faults is well developed north of Beaufort in the Camp Hill 
Range where it controls the most recent drainage pattern and off-sets northwest-trending 
structures with apparent dextral offset (Figure 17). This most recent deformation event is 
likely associated with the Tabberabbera Orogeny. The majority of these faults are not exposed 
or evident in regional geophysical data, and so have not been mapped, but they clearly exert 
a control on the drainage from the Camp Hill Range. 

Gold Mineralization 

Gold mineralization within the Stawell Zone has been placed in the Landsborough-Percydale 
mineralogical domain of Hughes et al., (1997), characterised by Au associated with Pb and Ag. 
The mineralized quartz reefs typically trend northwest, parallel with the regional cleavage, but 
crosscut the cleavage in detail and thus post-date its formation (Figure 18). Laminated quartz 
reefs are reported to have been the most prolific gold producers (Cayley and McDonald, 
1995), and this is evident in sampling of Fiddlers Reef near Percydale, north of the EL, where 
Au is highest in the laminated reef margins (Figure 19). Gold grades at Fiddlers Reef were also 
highest at shallow depths, consistent with supergene enrichment (Cayley and McDonald, 
1995). 

The bulk of gold recovered from the Beaufort goldfield was from alluvial workings (Figure 6), 
but the distribution of shallow alluvial and deep lead workings indicates that at least a 
proportion of the gold recovered from the goldfield must have been locally sourced (Hughes, 
2010). As the target of the present licensees is gold hosted in bedrock, little more will be said 
of the alluvial deposits. 

The Beaufort goldfield was termed “enigmatic” by Summons (1999) due to the very high ratio 
of alluvial to primary gold and was noted to have similarities with the very large Sukhoi Log 
deposit in Russia. This unusual Au deposit has no surface expression and is hosted within 
Upper Proterozoic rocks within the core of a large regional fold (Wood and Popov, 2006). The 
highest gold grades (4 to 9 ppm) are associated with pyritic black shale in the hinge of the fold. 
Late tectonic quartz veins host low-grade gold mineralization that is interpreted to have 
sourced nearby alluvial deposits. Gold mineralization is associated with quartz, pyrite, 
carbonate, minor base metals, and platinum group metals (PGM). The Sukoi Log deposit is 
estimated to contain 62.8 Moz of Au (https://im-mining.com/2019/01/24/polyus-massive-
sukhoi-log-gold-deposit-gets-even-bigger/). 

https://im-mining.com/2019/01/24/polyus-massive-sukhoi-log-gold-deposit-gets-even-bigger/
https://im-mining.com/2019/01/24/polyus-massive-sukhoi-log-gold-deposit-gets-even-bigger/
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As the amount of gold recovered from bedrock at Beaufort is minimal, only a few observations 
regarding the structural controls on gold mineralization are available. Quartz veining sub-
parallel to the S2 cleavage is common within the Beaufort Formation, but has often been 
brecciated and fractured (Figure 20), resulting the generation of fine, angular quartz colluvium 
on the surface along the Camp Hill Range (Figure 21). Brecciation likely occurred during the 
Tabberabberan Orogeny following emplacement of Early Devonian granites. This quartz 
differs markedly from the large, coherent quartz boulders often found in mullock derived from 
the deep lead workings (Figure 22), and appears to be the type of quartz vein material to 
contain elevated gold values based on records of historical assays and descriptions, 
particularly where it has been heavily ferruginised. This suggests that Au was emplaced much 
later in the EL than indicated for mineralization at Stawell, Bendigo and Ballarat (Phillips et al., 
2003). 

The Beaufort Formation also contains a dark slate unit on the western flank of the Camp Hill 
Range upon which there are numerous shallow historical workings and little evidence of 
quartz veining. This slate unit contains euhedral pyrite casts that have been replaced with 
secondary iron oxides, and which post-date the regional fabric as they are undeformed (Figure 
23). This slate may also contain abundant fine-grained casts that may be the remnants of 
disseminated ferroan carbonate “spots” common in the central Victorian goldfields (Bierlein 
et al., 1998). 

 

 
Figure 18: Laminated quartz veining at Fiddlers Reef showing the truncation of the 

regional cleavage by quartz veining, as well as associated sulphides. 
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Figure 19: Gold assays across an underground exposure of Fiddlers Reef, Percydale 
demonstrating the gold is concentrated along the reef margins. 

 

 
 

Figure 20: Brecciated quartz vein. Note wallrock to the left of photograph. 



EL006454 Beaufort 
Victoria, Australia 

 

 
 
 34 
 

 

 
 

Figure 21: Abundant angular quartz clasts in soil along a track in the Camp Hill Range. 

 
Figure 22: Large, coherent quartz boulders in mullock from a deep lead gold mine at 

Beaufort indicative of high-energy transport. Note pen knife for scale. 
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Figure 23: Casts after cubic pyrite in a dark slate from the western flank of the Camp 

Hill Range that overprint the regional cleavage. 

 

Three genetic models to explain the alluvial gold mineralization in the Beaufort goldfield in 
the absence of an obvious bedrock source have been proposed by previous explorers: 

1. Syngenetic concentration of Au in carbonaceous black shales, with subsequent 
remobilisation and concentration during regional deformation and metamorphism; 

2. Generation of typical quartz vein-hosted orogenic Au mineralization accompanied 
by base metals and Ag typical of the Landsborough-Percydale mineralogical domain; 

3. Reworking of previously extensive deposits of White Hills Gravel that carried alluvial 
Au from further inland to be re-worked into the deep lead deposits of the Beaufort 
goldfield (Wolff, 2008) 
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9. Exploration 

Soil Sampling 

E79 Resources Pty Ltd carried out a soil sampling program in the central part of the Camp Hill 
Range directly north of the township of Beaufort (Figure 24) in 2020. Sampling targeted the 
hinge of the regional fold, the hangingwall of the east dipping Navarre Fault, and an east-
northeast-trending sub-vertical fault mapped by Cayley and McDonald (1995). The survey area 
was also designed to stay within state forest, for which approval to conduct low-impact 
exploration activities had been granted, and to avoid mapped areas of alluvial sediment. The 
main soil types within the sample grid were therefore residual bedrock and colluvium derived 
from bedrock. 

A total of 354 soil samples were collected using a Dutch-style hand auger from various depths 
into clear C-horizon soils taken to represent the top of bedrock. These samples were collected 
on a 100 m by 100 m spaced east-west and north-south orientated grid in which sample 
locations were offset by 50 m. The grid was designed to test both northwest- and northeast-
trending structures.  

Rock Samples 

A total of 38 composite rock chip samples weighing between 2 to 3 kg were also collected 
across the EL (Figure 25). These consisted of material from mullock piles adjacent to historical 
workings and chip samples across quartz veins or structures exposed in shallow bedrock pits. 
As previous explorers have done extensive sampling of quartz veins across the Beaufort 
region, this program was designed to sample different varieties of quartz vein material 
(undeformed, brecciated, sheared, stockwork), dark slates and fault zones to gain an 
understanding of the possible controls on gold mineralization in the area.  

Results 

The geochemistry of clay separates from the soil samples ranges is summarized in Table 3. 
Multivariate principal component analysis (PCA) following a centered log ratio (CLR) 
transformation indicates that gold is associated with Ca, Tl, Cs, Sr, Ce, Pb and La on the 2nd 
principal component (PC), and with Zn, S, Ca, Mo, Pt, Cu and As on the 3rd PC. An association 
with base metals (Pb, Zn, S) and elements compatible with carbonate minerals (Ca, Sr) is 
consistent with mineralization within the Landsborough-Percydale mineralogical domain. The 
interpretation of white mica compositions and crystallinity is complicated by the presence of 
kaolinite in the samples, but phengite is more common in those samples not strongly loaded 
with gold and associated elements. Rare siderite identified in two soil samples is associated 
with elevated gold values. 
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Element Au (ppb) As (ppm) Pb (ppm) Cu (ppm) Sb (ppm) Zn (ppm) Ag (ppm) 

Minimum 0.9 3.8 7.4 3.1 0.2 10.4 0.02 

Maximum 54.1 102 235 88 8 126 0.16 

Threshold 20 50 50 n/a n/a 50 0.1 

Table 3: Summary of Au and trace elements in clay fraction separates from soils. n/a 
= not applicable due to the absence of an anomalous population in the data 
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Figure 24: Location of the Central Beaufort soil grid. 
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Figure 25: Rock samples coloured by rock type and sized by gold value. 
 

While the gold values in soil clays are low, they show a spatially coherent north to northwest 
trend that parallels the regional structural trends and is consistent with a stratigraphic control 
related to the presence of dark slates containing cubic casts after weathered disseminated 
pyrite (Figure 26). This trend is also apparent in the Sb data and, to a lesser degree, in both 
the ICP-MS and portable XRF As data. There is also an east-west trend defined by the gold 
data. 

Gold values in the rock chip samples ranged from below the LLD to a high of 1.2 ppm. The 
latter sample was collected from a 30 cm wide shear zone containing a 1 cm thick quartz vein 
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striking 072 o (magnetic north) and dipping 74o southeast. This sample came from one of the 
northeast-trending sub-vertical cross faults that likely formed during the Tabberabbera 
Orogeny in the Devonian. Other samples anomalous in gold include a highly ferruginous 
sample adjacent to an open shaft (0.88 ppm), a 50 cm wide massive quartz vein with a 
brecciated margin (0.22 ppm), a pyritic black slate (0.23 ppm) and a single clast of quartz-
carbonate stockwork (0.21 ppm). The results are therefore consistent with previous data that 
suggest a stratigraphic interval containing disseminated pyrite formed after the regional 
cleavage elevated in Au, Sb and As. However, concentrations of Au at potentially economic 
levels appears to be restricted to quartz veins that may have originally formed late during the 
Delamarian or Benambran Orogenies but which were re-activated during subsequent 
deformation, possibly during the Tabberabberan Orogeny. 
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Figure 26: Percentile gridded image of gold from clay separates from the central 
Beaufort soil grid, overlain by recent rock chip assays and historical rock samples 

with >0.1 ppm Au. 
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10. Drilling 

The Issuer has not completed any drilling on the property.  
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11. Sample Preparation, Analyses and 
Security 

Soil Samples 

The samples were sieved to -2 mm either in the field when collected dry, or after drying if 
collected wet. Approximately 400 g of sieved soil was submitted to LabWest in Malaga, 
Western Australia for the extraction of the clay-sized soil fraction (<2 µm), followed by an 
aqua regia digestion of 0.5 g of clay and ICP-MS analysis for Au and a suite of multi-elements 
(Table 4). LabWest is ISO/IEC 17025 accredited. 

The use of the clay (or ultra-fine) grain size fraction in soils was preferred as the data provide 
reproducible gold analyses because the nugget effect is minimised and the concentrations of 
pathfinder elements and metals are potentially enhanced (Arne and MacFarlane, 2014; Noble 
et al., 2019). 

 
Table 4: Elements analysed in central Beaufort soil samples with lower limits of 

detection in brackets. 

Some of the coarse rock chips sieved from the +2 mm grain size fraction were retained in black 
plastic rock chip trays, dried, and then analysed using a TerraSpec 4 visible to near infrared 
(VNIR) and short-wave infrared (SWIR) spectrometer. The spectra were interpreted using The 
Spectral Geologist (TSG) software to determine the spectrally-responsive mineralogy and 
constrain the crystallinity of white mica and kaolinite in the samples. It should be noted that 
the near ubiquitous presence of kaolinite in the samples meant that the determination of 
white mica composition and crystallinity was compromised.  

In addition, all samples were dried and then analysed directly through the polypropylene 
sample bags using a handheld Delta Professional XRF operating in soil mode, with a total count 
time of 30 seconds. This was done primarily to determine As levels so that further sampling 
could be undertaken prior to shipping samples to the laboratory, if deemed necessary. 

Soils were shipped to LabWest in Western Australia by the author using Quicks Freight 
Express, Wattle Flat, Victoria. The samples were contained within large polypropylene bags 
and then packed into cardboard boxes. The boxes were placed on a pallet and wrapped in 
plastic prior to shipping. 
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In addition to the soil samples, 14 field duplicate samples were collected within 1 m of the 
primary soil sample, and 9 certified reference materials (CRM) were submitted to the 
laboratory for quality control purposes. 

The CRM (OREAS 262) data have acceptable relative biases of <5% for As, Cu and Pb, but 
positive relative biases >5% for Au, Sb and Zn. The biases for Au and Sb are +29% and +23%, 
respectively, for an aqua regia digestion, and -6% for Au compared to the certified fire assay 
(total) value. As these biases are likely to have affected all samples equally, they do not 
significantly affect the interpretation of relative differences in the soil geochemical data. 

An analysis of Au in field duplicates indicates a coefficient of variation (CoV) in duplicate pairs 
of 20%, indicating good reproducibility, despite many values being within an order of 
magnitude of the LLD and thus inherently imprecise. A similar CoV is obtained for Sb, in part 
because most of the data lie within an order of magnitude of the LLD. By contrast, As, which 
is typically at least an order of magnitude about the LLD in the soil samples has a CoV of 12% 
in the field duplicate samples. 

Rock Samples 

Twenty samples were submitted to Gecko Assay Laboratory in Ballarat by the author. Gekko 
Assay Laboratory is ISO/IEC 17025 accredited. All samples were crushed and then pulverized 
to <75 µm. Gold was analyzed by fire assay (charge weight not provided) having a LLD of 40 
ppb, with multi-element analysis by ICP-OES following an acid digestion. 

A second batch of 20 samples was sent to ALS Laboratory in Orange, NSW for analysis to obtain 
improved LLDs. ALS Laboratory in Australia is also ISO/IEC 17025:2017 accredited and 
registered for ISO 9001:2015.  

The samples were crushed to a nominal 70% <2 mm, followed by pulverization to a nominal 
85% <75 µm. A 50 g charge was subjected to an aqua regia digestion and analyzed for Au and 
a suite of multi-elements by ICP-MS (Table 5). 

The rock samples sent to ALS Laboratories in Orange, NSW were shipped by Fastway Couriers 
(now Aramex) directly by the author. The samples were contained within individual cloth 
sample bags and then packed into large polypropylene bags prior to enclosure within a taped 
cardboard box for shipping. 

Two CRM were also submitted for analysis with the rock samples. These included Geostats 
GAP-01, a 1 g tablet containing 3237 ppm Au inserted into 1 kg of crushed, unmineralized 
granite blank material for an effective grade of 3.237 ppm. This CRM was submitted to Gekko 
Assay Laboratory. ORES 262 was submitted to ALS Laboratories for multi-element and Au 
analyses. Gold under-reported slightly at Gekko, whereas it over-reported slightly for an aqua 
regia digestion at ALS Laboratories. Analyses of As and Sb in OREAS 262 at ALS Laboratories 
fall within acceptable limits (i.e. within 3 standard deviations of the certified value).  

It is the author’s opinion that sample preparation, transport security, analytical procedures 
and data quality are adequate for the purposes of this report. 
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Table 5: Elements and limits of detection for rock sample analyses at ALS 

Laboratories. 
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12. Data Verification 

The soil sampling crew was directed to proposed sites using a handheld Garmin GPS. Sample 
metadata (terrain, soil material, soil horizon, colour, quartz content) were entered directly 
into Discover Mobile on site. Actual sample locations were recorded within the GPS and the 
data periodically merged with an export from Discover Mobile. Locations were checked in a 
geographic information system (GIS) during and at the end of the soil survey.  

Soil samples, rock chip samples obtained from each soil sample, portable XRF readings and 
rock chip samples of bedrock were generally identified by a 6-digit unique sample number 
from a tag book. The use of single index number for all data types allowed for simple merging 
of the data in Microsoft Access. Geochemical data were verified against assay certificates from 
the laboratories. 

It is the author’s opinion that the data are adequate to support the conclusions of this report. 
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14. Mineral Resource Estimates 

No current resources estimates are available for any targets identified within EL006724.  
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15. Adjacent Properties 

EL006454 is centred on the historical Beaufort goldfield, which is at the southern margin of 
numerous goldfields within central Victoria. Both historical alluvial and bedrock Au mines 
occur within the Stawell Zone to the north at Amphitheatre, Avoca, Percydale, Glenpatrick 
and Landsborough (Figure 14). None of these goldfields are currently in production. 
Underground gold production is occurring to the east of the Beaufort goldfield at Ballarat 
(Figure 14), which is located within the Bendigo structural zone, although Au was initially 
emplaced during the Benambran Orogeny in both the Stawell and Bendigo Zones (Phillips et 
al., 2003). Much of the Palaeozoic bedrock to the north and east of Beaufort is covered by 
active Els (Figure 27). 

 
Figure 27: Current Exploration Licences in the Beaufort region (From GeoVic as of 

August 21, 2020). 
 

The Ballarat goldfield is the 2nd largest in Victoria after Bendigo, having produced an estimated 
408,000 kg of Au when alluvial and bedrock production are combined (Phillips, 2010). The 
Ballarat Gold Mine is currently owned and operated by Castlemaine Goldfields Pty Ltd with a 
target of producing 40,000 to 50,000 oz per year (https://ballaratgoldmine.com.au/our-
mine/). Gold mineralization in the Ballarat East goldfield is associated with west-dipping thrust 
faults that were initiated during the Benambran Orogeny and which define the main structural 
architecture of the goldfield. Folds with steeply west-dipping axial surfaces were modified by 
subsequent deformation in the early and late Devonian Bindian and Tabberabberan 

https://ballaratgoldmine.com.au/our-mine/
https://ballaratgoldmine.com.au/our-mine/
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Orogenies, respectively, with associated base metals and carbonate veining (Fairmaid et al. 
(2017). 

 
 

Figure 28: Cross sections showing the interplay between fold axes and west-dipping 
faults in the Ballarat East Goldfield (From Wilson et al., 2020). 
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16. Other Relevant Data and 
Information 

There are no additional relevant data, information or explanation necessary to make this 
report understandable and not misleading. 
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17. Interpretation and Conclusions 

The conceptual model for the Beaufort goldfield is one in which gold may have been enriched 
in carbonaceous sedimentary rocks in the Beaufort Formation at or shortly after their 
deposition. Potential concentration of this syngenetic gold occurred during regional 
metamorphism and deformation that formed the regional fold centred on the Camp Hill Range 
during the Early Cambrian Delamarian Orogeny and modified by the Late Ordovician to Early 
Silurian Benambran Orogeny. Deformation processes also resulted in the generation of late 
tectonic quartz veins containing coarse nuggetty gold and the precipitation of cubic pyrite that 
cuts the regional cleavage. These quartz veins were re-activated during brittle deformation 
during the Devonian Tabberabberan Orogeny, with the remobilisation and further 
concentration of gold. The introduction of gold at various times during the evolution of the 
western Lachlan Fold Belt has been attributed to changing stress fields by Wilson et al. (2020). 

Gold eroded from re-activated quartz veins subsequently accumulated in alluvial deposits 
during prolonged weathering and erosion of the central Victorian Western Uplands region 
during the Mesozoic and Cainozoic. Post-tectonic cubic pyrite likely hosts some of the gold 
enriched in dark slates but most of it may have been removed during weathering of bedrock 
to depths on the order of 30 m or more based on some of the deeper drilling completed by 
previous explorers. Oxidation of pyrite and the resultant acidic groundwaters that would have 
been generated may have leached gold from the oxide zone, to the extent that only sub-
economic grades have been encountered by shallow drilling. This process may not have 
affected all gold hosted within quartz veins however, leaving sufficient gold at shallow depths 
to continue to source alluvial accumulations and to allow historical mining of ore-grade vein 
material at surface. 

Questions that remain to be answered include: 

1. Does the Au content of the dark, pyritic slates increase below the oxide zone? 

2. Is there a zone of supergene enrichment at the base of the oxide zone within the dark, 
pyritic slates? 

3. Are there characteristic structures that controlled the introduction of gold into quartz 
veins at different times in the tectonic evolution of the area? 

The soil geochemical work undertaken in the central Beaufort region has defined the north to 
northwest trend of weathered dark pyritic slates that contain weakly anomalous Au, Sb and 
As. These data further suggest that the distribution of Au in the bedrock is also affected by 
east to northeast-trending structures that likely formed during the Devonian, the same time 
at which Au-Sb deposits at Fosterville and Costerfield were formed (Phillips et al., 2003). These 
observations based on soil geochemistry are supported by limited sampling of bedrock that 
favours the introduction of Au into reactivated quartz veins and cross faults, as well as 
concentration into ferruginous material, the latter indicative of supergene mobilisation of Au 
during weathering.  
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The only attempt to test the dark pyritic slate horizon at depth was the RC drilling undertaken 
by Bendigo Gold Associates. These drill holes only penetrated 50 m on a 50o incline and so 
intersected the horizon within the oxide zone, as confirmed by drill logs. Drilling did encounter 
what may represent oxidised ferroan carbonate spotting associated with quartz veining, but 
no preserved pyrite was observed. The more extensive drilling program undertaken by Placer 
Dome Asia Pacific (under an option agreement with Sedimentary Holdings) passed over the 
dark pyritic slates in several traverses but also failed to penetrate the oxide zone. The drill 
lines were also orientated to test only north- to northwest-trending structures, and the drill 
spacing was inadequate to test narrow quartz vein systems.  

Therefore, the genetic model in which gold is enriched and possibly mobilised within the 
pyritic dark slate unit has not yet been tested by drilling into this target beneath the oxide 
zone. Further, the importance of later re-activation of northwest-trending structures hosting 
quartz veins, and the influence of cross faults has not been tested by previous explorers, 
although their presence was recognised by Cayley and McDonald (19955) and Horwood 
(2011). This stratigraphic interval, assuming the primary control is stratigraphic and not 
structural, has considerable strike length. The soil geochemical signature can be traced for 2.5 
km. An even more extensive line of historical bedrock workings has been identified in the 
hanging wall of the east-dipping Navarre Fault directly to the west of the pyritic dark slate that 
extends approximately 4 km to the northwest of the historical Brinkers/Red Hill mine (Figure 
29), from which there was reportedly historical gold production (Lidgely, 1895).  

The pyritic dark slates are not the only exploration target within the EL. It has been traced only 
on the western flank of the Camp Hill Range by early prospectors. However, considerable 
alluvial gold production has come from the east of the Camp Hill Range. Assuming the position 
of the divide has not migrated significantly during the Cainozoic (and this is a tenuous 
assumption), other sources of gold must exist to the east. Bedrock sources of gold are known 
to occur along the contact between the Beaufort and Pyrenees Formations in the northeast 
part of the EL where there is recorded hard rock production, albeit minor. Further, if the 
primary control on the pyritic dark slates is stratigraphic, then there may be a repeat of this 
unit on the eastern flank of the regional anticlinorium. It is also likely to extend to the north 
of the EL and south of Beaufort providing considerable scope for exploration. 
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Figure 29: Target map for the southern Camp Hill Range from Oroya Minerals (From 
Horwood, 2011). Note that locations of historical nugget finds are also shown. 
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18. Recommendations 

Although the Beaufort goldfield is a significant historical producer, the source for up to 36,000 
kg of gold produced from alluvial deposits, including deep leads, has not been determined. 
While many of the underlying controls on gold mineralization have been noted by previous 
explorers, there has been insufficient commitment within the most prospective areas to drill 
deep enough to test the genetic theories proposed in the previous section. Further 
exploration of this enigmatic goldfield is therefore recommended. 

A staged approach to exploration is proposed by the Licensees. Phase 1 will continue the soil 
sampling work over prospective areas using clay separates, but would also include mapping, 
remote sensing and interpretation of publicly available geophysical data. Phase 2 will consist 
of drill-testing the targets generated by the work completed in Phase 1, and so is dependent 
on the outcome of that work. The small soil survey presented in this report suggests that 
targets will be identified across the EL. 

Only a small section of the central Camp Hill Range has been assessed to determine controls 
on gold mineralization using soil and oxidised bedrock as a proof of concept. A small in-fill 
program of soil sampling on 50 m spacing is recommended in this area where the dark, pyritic 
slate unit intersects an east-west trend in the soil gold data to further refine definition of 
possible drill targets in this area.  

The presence of metamorphosed carbonaceous material associated with slate beds within the 
Beaufort Formation would appear to preclude the use of electrical methods such as induced 
polarisation (IP) to define a zone of fresh disseminated pyrite below the oxide zone within the 
dark pyritic slates. The Beaufort Formation has minimal magnetic variation that can be used 
to define structures, and once found, would need to be tested geochemically to validate drill 
targets. There might be a subtle gravity contrast associated with hydrothermal alteration 
below the oxide zone, but this may be partly obscured by the deep weathering profile and 
would require well-controlled topographical data to detect. The use of further soil 
geochemistry, rather than geophysics, is therefore recommended.  

The use of RC drilling to depths of at least 100 m is proposed, followed by down-hole imaging 
to allow the interpretation of structural information that will not otherwise be available from 
drill cuttings. RC drilling is favoured initially as access is generally good via existing roads and 
there is sparse vegetation cover, and no water will be required. The orientation of bedding 
should be confirmed in the immediate area of drilling to ensure intersection of the dark pyritic 
slates below the oxide zone. Drill hole collar positions should be sited to minimise ground and 
native vegetation disturbance so that drilling may proceed under low impact exploration 
guidelines where possible. Favourable results from RC drilling would be followed by diamond 
drilling to provide higher quality samples for analysis and additional structural information not 
available from down-hole imaging. 

Soil sampling can commence immediately on Crown land, as permission for low-impact 
exploration has already been granted, but some prospective areas lie on private land. Access 
agreements will need to be negotiated with these landowners to allow access for soil sampling 
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and subsequent drilling. Drilling programs may require the submission of a Work Plan if the 
amount of native vegetation to be disturbed exceeds that allowable for low impact 
exploration. The use of diamond drilling may require a license for water removal from the 
regional water authority.   

A proposed budget is summarised in Table 6. Sampling costs for further soil sampling include 
the costs of planning, sampling, consumables, supervision, and data interpretation. Analytical 
costs are for clay separation and analysis by ICP-MS following an aqua regia digestion, as well 
as field analysis by portable XRF. Drilling costs per metre include rig and personnel costs, 
meals, accommodation, and assays. 

It is the opinion of the author that the property is of sufficient merit that the recommended 
budget as outlined represents a worthwhile and sensible work program if carried out by 
qualified competent personnel. The project manager may adjust this program and budget as 
circumstances require during the work. 

 
Phase  Expense Category Estimates (AUD) 

Ph
as

e 
1 

Soil sampling (4,000 samples @ $100/sample) 400,000 

Geochemistry analytical (4000 samples @ $50/sample) 200,000 

Mapping geologist - 30 days @ $1000/day + field assistant & field costs 60,000 

Land access person: 20 days @ $800/day 16,000 

Detailed remote sensing and geophysical interpretation 25,000 

Interpretation and reporting 15 days @ $1000 15,000 

  Sub Total 716,000 

Ph
as

e 
2 

Reverse circulation drilling (4000 m @100/m) 400,000 

Diamond drilling 1500m @ $250/m 375,000 

Geological drilling support (100 days @ 1,000/day) 100,000 

Miscellaneous field expenses/down-hole imaging 50,000 

Field assistant support (100days @ $500/day) 50,000 

Land access person: 20 days @ $800/day 16,000 

Interpretation, reporting, data management 30days @ $1000/day 30,000 

  Sub Total: 1,021,000 

  Grand Total: 1,737,000 

 

Table 6: Proposed 2-phase budget for EL006454 exploration. 
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Appendix 1 Glossary of Technical Terms 
and Abbreviations 
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% percent 
3D Three-dimensional model or data 
Ag Silver, an element commonly associated with some gold 

deposits  
As Arsenic, an element commonly associated with some gold 

deposits 
assay The laboratory determination of elevated values of a 

particular element of economic interest 
AAS Atomic absorption spectroscopy – an instrumental method 

of determining the concentration of an element in solution 
following an acid digestion 

anticline A fold in which the stratigraphically oldest rocks occur within 
the core of the fold 

arsenopyrite A metallic mineral containing arsenic, iron and sulphur 
Au Gold 
azimuth Compass direction (from north) 
ºC Celsius degrees 
carbonaceous Containing a significant amount of carbon 
channel sample A rock sample obtained by cutting through a section of rock 

with a diamond saw to provide a continuous sample 
chalcopyrite A metallic mineral consisting of copper and sulphur; the 

main source of copper 
cm centimetre 
collar The top of a drill hole or the entrance to a mine 
core sampling In exploration, a sampling method of obtaining rock samples 

from a drill hole core for assay 
cross-course A fault orientated at a high angle to a quartz reef or fault that 

post-dates and offsets the main structure 
deep lead A deposit of alluvial gold covered by younger sediments or 

basalt, and sometimes by both 
digital terrain model Three-dimensional wireframe surface computer model, for 

example, topography (DTM) 
fault A break in rocks along which there has been movement, 

usually along a roughly planar surface 
fold The geometric tilting and bending of layered rocks during 

tectonic compression 
g Gram; precious metals are generally reported as g/t 
galena A mineral composed of lead and sulphur; the main source of 

lead 
geochemical sampling In exploration, the main method of sampling rocks, soils or 

other natural materials for determination the presence of 
metals or other elements.  

GPS Global Positioning System to determine a location based on 
a network of geostationary satellites 

granite An igneous rock intruded into other rocks as molten magma 
growth fault 
 

A normal fault along which movement occurs during the 
deposition of overlying sediments 

hydrothermal A process of mineral deposit formation involving heated 
water. 
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ICP Inductively-coupled plasma spectroscopy; an instrumental 
finish for rock samples once the samples has been pulverised 
and dissolved in acid to put it in liquid form 

ICP-MS A form of ICP analysis in which a mass spectrometer is used 
for analysis 

intrusive An igneous rock that has been intruded into the Earth’s crust 
kg kilogram 
km kilometre 
m meter 
M million or mega (106) 
ml millilitre 
mm millimetre 
mullock An Australian mining term for mine rock waste 
NI 43-101 Canadian National Instrument 43-101, a federal regulation 

governing public disclosure by the mining industry  
NSR Net smelter return 
overburden All material above bedrock 
Pb Lead 
percentile In statistics, one one-hundredth of the data. It is generally 

used to break a database down into equal hundredths 
ppm Parts per million 
puddling The use of a heavy animal such as a horse to pull harrows in 

a trough around a central pillar; the trough contains a 
mixture of mud containing gold and water and the process 
liberates the gold from the mud 

pyrite A sulphide mineral comprised of iron and sulphur with a 
characteristic chemical composition and structure 

pyrrhotite A sulphide mineral comprised of iron and sulphur  
QAQC Quality Assurance / Quality Control 
quartz reef A concentration of quartz within another rock typically 

associated with gold mineralization 
rock chip A composite rock sample consisting of multiple rock chips 
RL Elevation of the collar of a drill hole, a trench or a pit bench 

above a designated datum 
sample A piece of material such as a rock or soil collected for 

chemical analysis  
Sb Antimony, an element commonly associated with some gold 

deposits 
silicification A style of hydrothermal alteration in which silica is added 

and hardens a rock 
stratigraphy Refers to the order in which sedimentary and volcanic rocks 

have been deposited 
stream sediment Sedimentary material deposited by a stream and a favoured 

sampling media to assess the geochemistry of the upstream 
catchment area 

t tonne 
turbidites Sedimentary rocks deposited from submarine landslides as 

the sediment settles out of the water column  
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unconformable A relationship between two rock packages defined by uplift 
and erosion prior to renewed sedimentary deposition 

volcanic An igneous rock that has been erupted onto the Earth’s 
surface 
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