
 

 

  

Tenement Review and 
Exploration Strategy- EL007271 

South Ballarat 
 
 
 
 
 
 
  
 
Client: Red Rock Australasia  
  
 

 
Prepared by: Dave Sharp 
Reviewed by: Kirsty Sheerin 
Revision: 0 

 



OreTeck Mining Solutions 
ABN: 84 625 670 948 

Level 3, 257 Collins Street 
Melbourne, VIC, 3000 

Tel: +61 (03) 8375 9662 
inquiries@oreteck.com 

www.oreteck.com 

J000095 Red Rock Tenement Review- EL007271 South Ballarat_Rev0 Page 1 of 15 

 

1. EL007271- South Ballarat 
 

Tenement 
ID Local ID Size (km2) 

Mapping 
Sheet 

(1:100,000) 
Municipality Current 

Status 

EL007271 South 
Ballarat 133 Ballarat Ballarat Application 

 

Tenement EL007271 is located south of Ballarat, covering the area around and south of 
Buninyong (Figure 1). 

 
Figure 1. EL007271 Location and geology 
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1 Regional Geology  
Tenement EL007271 is located in the south-west of the Bendigo zone in Victoria. The 
Bendigo Zone has an average width of 100km and extends between the Avoca and Mt 
William Faults. 
The basement stratigraphy of the tenement area consists of folded N-S striking (result of 
E-W compression) interbedded turbidite deposits of sandstone and siltstone of the 
Ordovician Castlemaine Group (Taylor et al. 1996).  These sediments carry a pervasive 
north-south foliation, with gently north-south plunging isoclinal folds cut by west-dipping 
thrust faults.  
Overlying the basement stratigraphy are the Early Tertiary White Hills Gravels that 
comprise cemented iron-enriched quartz cobble conglomerate. The White Hills Gravels 
are dissected and overlain by Mid Tertiary Calivil Formation that consists of channel river 
deposits that comprise basal gravels overlain by fine sands and clays colloquially known 
as drift. The areas of lowest topography were subsequently covered by basalt flows in 
the Early Quaternary and Recent alluvium/colluviums deposits (Dugdale 2010). 

 

1.1 Local Geology 
EL007271 located directly to the south of the current Liongold (Ballarat Gold Mine) 
tenements that host the Ballarat East and Ballarat West lines of lode. The geology of 
these deposits will be discussed in detail as this style of mineralisation extends south 
into the tenement. 
 
The Ballarat Goldfield is divided into three lines; Ballarat East, Ballarat West and the 
minor Nerrina Line. The Ballarat East Line encompasses multiple fold hinges up to 800 
metres wide and has a strike length of 16km in a north-south direction. The Ballarat West 
line runs parallel to the east field over a 7 km strike length, 1 km wide with the deepest 
shaft over 1 km in depth. The tenement is located over the southern extension of the 
Ballarat East and West Lines of lode. 
 
The lodes in Ballarat East are predominantly located on overturned eastern limbs with 
the overall fold axial planes dipping to the west. Two major styles of faults exist in the 
Ballarat area; faults cross-cut bedding usually with a NE/SW strike (known locally as 
cross-course faults) that post-date and offset mineralisation, and west dipping faults that 
are parallel to the strike of bedding. Most of the mineralisation is hosted on the west 
dipping faults, colloquially known as leather-jacket faults.  
 
A graphitic slate zone (Black Slate) occurs throughout the Ballarat West line and is 
essentially the only significant lithological unit that can be extrapolated with confidence 
across this line. This zone is not observed on the Ballarat East line. The black slates is 
a zone varying in thickness from 22 m to 44 m, and consists of series of graphitic, 
dolomitic and pyritic black slates, pyritic mineral seams, laminated quartz lodes, crushed 
quartz and sediments. 
 
Being directly associated with the lode, the black slates have been well recorded in most 
historical texts and workings and in recent drill holes where they have been intersected. 
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Structure within the southern portion of the tenement is dominated by southerly plunging 
N-S striking upright folds (Dugdale, 2010). 

In the Buninyong area, the Tertiary basalt occur in the Mt. Buninyong-Buninyong 
township area, in the Green Hill area and in the most south eastern and south western 
portions of the licence. Generally the flows are flat lying with a thickness of between 1 
and 3 metres (McConachy, 1990). In the Buninyong area there is a thicker unit of basalt, 
possibly derived from Mt. Buninyong. This flow covers a former creek or river that deep 
lead workings are located along.  

The Cretaceous gravels are derived from the underlying Ordovician sediments and 
represent paleo alluvial deposits. The gravels occur in the western and central portion of 
the tenement and range in thickness between one and five metres (McConachy, 1990). 
Prospecting pits have been sunk in the gravels.  

Ordovician rocks are exposed across most of the tenement area and host most of the 
gold mineralisation. The sediments consist of alternating sandstone and shale 
sequences. The sediments have been tightly folded, often isoclinal along roughly North-
South axis. Where deformation and tectonic stress is intense the shales exhibit 
micaceous development. Faults and shear zones are common and generally host gold 
mineralisation (McConachy, 1990). 

The Blue Whale Fault in Ballarat East, which occupies Canadian Creek, is a strike 
parallel fault that dips shallowly to the west. In the hanging-wall to the Blue Whale Fault 
are a parallel series of west-dipping strike parallel faults with lesser reverse displacement 
(Dugdale, 2010). 
 
Parallel to but further to the east of the Blue Whale Fault, is the Williamson Creek Fault, 
which is interpreted by Taylor et al. (1996) to be a major boundary reverse fault, marked 
by a change in the graptolite species. The Williamson Creek Fault marks the eastern 
boundary of EL007271. 

1.2 Mineralisation 
1.2.1 Ballarat East 

Mineralisation at Ballarat is orogenic in character. The vein mineral assemblage includes 
several generations of quartz with chlorite, sericite, albite and carbonate minerals. 
Arsenopyrite and pyrite are the dominant sulphide minerals with galena, sphalerite, 
chalcopyrite and pyrrhotite also commonly observed. No statistical correlation has been 
established between sulphides and the presence or grade of gold (Beurger, 2019). 
 
Coarse gold is often visible within the quartz veining with a somewhat sporadic 
distribution of coarse gold particles which can impact on resource calculations. 

Hardrock mining in the Ballarat East goldfield has been conducted over three major 
productive lines of reef with a minor gold bearing line (Oregon) to the east of current 
mine development.   

The majority of the gold mined occurs in series of lodes associated with shallow or steep 
west-dipping reverse faults that cross-cut the eastern limb of the anticlines (Figure 2). 
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The major folds are continuous along the length of the goldfield with discontinuous 
parasitic folding occurring on the eastern limbs. 

 
Figure 2. New Normanby section looking north, Baragwanath, 1923 
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East dipping fault arrays develop between the major west-dipping faults.  These arrays 
can form link between faults and host local concentrations of grade. The east-dipping 
fault lodes generally form a small proportion of the mineralised resources.  
 

1.2.2 Ballarat West 

Varies from Ballarat East in that a large shale unit is mineralised on the western limb of 
the anticline and accounts for approximately 50% of the total production from hard rock 
mining in Ballarat West. Associated west dipping reverse faults (as seen in Ballarat East) 
interact with this shale, resulting in bedding parallel mineralised laminated veins. This 
style of mineralisation is more consistent in both strike and dip continuity and grade than 
the spur style veining in Ballarat East. In conjunction with the laminated veins were 
saddle reefs (similar to Bendigo) that formed on the anticlines and trough reefs on the 
synclines. These were often large masses of quartz with rich spur veins extruding into 
the country rock. An example of a typical section through a mine in Ballarat west is shown 
in Figure 3. 

 

Figure 3. Sir Henry lock section looking north showing bedding parallel lode on west limb, 
Baragwanath, 1923. 
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1.2.3 South Ballarat 

A review of mineralisation across the tenement was completed by Swensson, 1989 and 
showed a variation of styles. The following is a summary of this work. Stockwork quartz 
veining in or around fold axis is common with the veins generally concordant to bedding 
occur. These veins vary in thickness from a few millimetres to 20 cm. The stockwork 
style quartz veins are generally restricted to less than 150 m in strike and 50 m in width. 
Despite the association of stockworks on or near fold axis, the veining is discontinuous 
along the axes, suggesting possible coincident structures such as east-west faults which 
may localise stockwork development.  

A further development of the stockwork style of mineralisation is found where zones of 
massive quartz occur. A peripheral stockwork is common, with a centre of massive 
quartz. The quartz occurs in a reef like structure parallel to strike of the Ordovician 
sediments. The reef like structure may vary between four metres wide to a series of veins 
over a metre. These quartz blowouts have restricted chlorite haloes. In some areas 
observed, later stage quartz veins are present cutting both bedding and earlier quartz 
veining. Such occurrences are restricted in size, to less than 300 m in length and 100 m 
wide. The quartz blows are considered to have less potential for gold mineralisation than 
mineralisation developed within shear zones associated with faults and or fold axis.  

Shear zones with mineralisation appear to develop in or immediately adjacent to fold 
axis. The shear zones vary between 1 and 20 metres wide. the actual shear zone 
consists of puggy chlorotic clay. In some localities a dark micaceous slate is present. 
within the shear the style of quartz veining may vary but is usually a series of closely 
spaced anastomosing quartz veins, each of about 5 – 20 cm width, occurring over a few 
metres. The veining may develop into a solid reef which can be up to 5m wide when 
influenced by crosscutting structures. In some localities a peripheral stockwork may 
occur 

2 Mining History 
Historical gold mining in area covered by EL007271 was dominated by deep lead mines 
beneath the Quaternary basalt along the Durham Lead that is now occupied by the 
Yarrowee Creek. A total of 112,085 oz of gold was extracted from the area, with 102,641 
oz from alluvial and 9,444 oz from primary quartz mines (Dugdale, 2010). The main area 
of quartz reef mining occurred on the Devonshire Reef line just south of the Buninyong 
Township (Figure 4). 
 

http://www.oreteck.com/


OreTeck Mining Solutions 
ABN: 84 625 670 948 

Level 3, 257 Collins Street 
Melbourne, VIC, 3000 

Tel: +61 (03) 8375 9662 
inquiries@oreteck.com 

www.oreteck.com 

J000095 Red Rock Tenement Review- EL007271 South Ballarat_Rev0 Page 7 of 15 

 
Figure 4. Historical workings on the Devonshire Reef 

 
The most productive quartz reef mine in the area, The Alfred Co. Shaft is located just 
west of the tenement and produced 1537 oz. Mineralised stone up to 7.6 m thick with 
individual veins up to 0.6 m wide beneath the Quaternary basalt (GSV database). 
 
The other mines of interest, Happy Thought (25 ounces) and Monmouth (160 ounces) 
occur in the south west corner of the tenement and are within the Enfield Goldfield. 
Bradford (1903) noted that mineralisation at the Happy Thought mine comprised large 
“bunchy makes and veins, with in some instances, large wing-like formations of quartz 
going to the east and to the west” associated with dyke material and “gold-slate” which 
is are fine-grained, dark-blue and greasy “indicator”. A lode associated with dyke material 
and ‘gold slate’ in The Monmouth mine returned greater than 1 ounce to the tonne 
(Bradford 1903). 
 
A series of small un-named mines exist around the Shepherds Flat/O’Loughlins Rd 
prospect (Figure 5). Production figures are not available for these mines. 
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Figure 5. Shallow workings at the Shepherds Flat/O’Loughlins Rd prospect 

 
Numerous smaller quartz mines with no recorded production exist within the tenement, 
predominantly on the eastern side of the tenement in the hanging-wall to the Williamson 
Creek Fault (Dugdale, 2010). 
 
The Ballarat East line has produced over 1.6 million oz at 9 g/t from hard rock mining 
(Buerger, 2019) whilst the Ballarat West line produced a recorded 800,000 ounces of 
gold at an average grade of approximately 14 grams per tonne (d’Auvergne, 2000). 
The entire Ballarat Goldfield has produced over 14 million ounces of gold from a 
combination of hardrock and alluvial mining (Phillips, 1998). 

3 Nearby Mining Activity/Deposits 
The Ballarat Goldmine operated by LionGold has been in almost constant operation 
since 2006, with over 300,000 oz of gold produced at an average of 5.66 g/t with a peak 
annual production of 46,083 oz in 2014-2015 (Buerger, 2019). 
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4 Exploration History 
4.1 1978-1980, EL657, Dampier Mining 

Regional Geochemical samples taken from soil B horizon on 500 m x 2 km grid from 
Durham Lead to Creswick. Low level anomalies were returned with slight elevations 
identified in the southern portion of the tenement. 

4.2 1981-1988, EL889, CRAE 
Majority of the work completed by CRAE was concentrated on Ballarat East and the 
southern extension of this goldfield. CRAE conducted an aeromagnetic and radiometric 
survey covering the tenement area. Anomalies were identified south of Buninyong in 
Pioneer Lane, Shepherds Flat and Williamsons Creek based on the Potassium channel 
of the radiometrics that highlighted mineralisation associated with the main line of 
workings in Ballarat. Follow up work included detailed (100 m spaced) geochemical soil 
sampling around Shepherds Flat and along road verges. 
 
The soil sampling showed a weak correlation with an interpreted lode on the eastern 
margin of the anomaly with some sporadic results.  
 

4.3 1989-1990, EL2259, Bendigo Gold Associates 
Completed 1:10 000 scale mapping over three prospects identified by CRAE; Nash’s 
Road, O’Loughlins Road (Shepherds Flat) and Buninyong East. A detailed review of 
mineralisation on the tenement was also completed. 
 

4.4 1991-1995, EL2098, Phoenix Resources NL 
A large Geochemical soil sampling program was conducted from Ballarat South to 
Cambrian Hill that highlighted some anomalies.  
 
The results showed a background of <1 ppb Au in the survey area while the highest value 
recorded was 29 ppb Au. Several anomalous areas requiring follow-up were defined, the 
most promising being: 250 m wide section on Line 4726 averaging 6.5 ppb Au. An 
unclosed 200 m section at the western end of Line 4726 averaging 4.5 ppb Au. 100m 
wide section on Line 5022 averaging 24 ppb Au. A 50m section at 22 ppb Au on Line 
5022. 100m wide section of Line 5022 averaging 6.5 ppb Au (Woodland, 1992). 
 

4.5 1994-1998, EL3528, Exminco NL.  
Repeated some Geochemical samples originally taken by Dampier Mining around the 
Durham Lead area. Further investigations were undertaken on the Nash’s, O’Loughlins, 
Kelly’s and Eureka prospects with rockchip samples collected from Nash’s and 
O’Loughlins. The highest results were samples NASH 02 with 45 ppb gold and GRK 01 
with arsenic of 325 ppm (Weston et. al. 1998).  
 

4.6 1996, EL3528, William Australia NL 
No work completed. 
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4.7 1997-1999, EL3528, Datafast Telecommunications  
Collected 14 grab samples from various locations on the tenement, with a focus on a 
target near the Locomotive Extension Shaft off Poyntons Lane. Best result was sample 
BERK-01 from Poyntons Lane, just to the east of the Buninyong township that assayed 
4.10g/t (Berends et al. 2000). 
 

4.8 2005-2006, EL4827, Cougar Metals  
No work completed. 
 

4.9 2008-2010, EL4996, Navarre-Leviathan 
Desktop studies on targeting and the geology of the area were completed. Re-visited 
interpretations of previous geophysical surveys to aid identification on regional controls 
on gold mineralisation. Production figures were collated along with site visits.  
 

4.10 Seismic Survey 
In 2006, a seismic survey was conducted south of Ballarat, a jointly funded project 
between the Victorian Government and Lihir Gold. 
 
The survey commenced at Smythes Creek in the west, finishing at Mount Helen in the 
east, covering the western margin of EL007271 and the eastern margin of EL007281 
(Figure 6) covering a distance of 12km.  

 
Figure 6. Survey Traverse, Parkhowell, 2008 
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The interpretation was overseen by Prof. Chis Wilson of University of Melbourne and Dr 
Hugh Rutter of Flagstaff Geoconsultants. Forward models created from the data (using 
the seismic data as constraints) validate previous models of thrust duplexes and 
greenstone fault slices, along with the interpreted presence of the Yarrowee Creek Fault. 
The modelling has highlighted alteration contrasts that can be correlated to the Ballarat 
East and West mineralised fields. A third anomaly of similar gravity response has been 
identified to the west of the main mineralised Ballarat fields (Parkhowell 2008). The 3km 
contact interpretation (Figure 7) shows the west dipping thrust faults with the Yellow 
Tertiary basalt at the surface, Ordovician turbidite sequences in blue and greenstone 
shown in green. 
 

 
Figure 7. 3km contact model. Parkhowell, 2008 

5 Exploration Strategy 
 

The recommended areas of focus and methods of exploration on the tenement are as 
follows: 

 
• Data validation and systematic sampling over the radiometric anomaly at Shepherds 

Flat/O’Loughlins Rd prospect with a view to identify drill targets. Compilation of 
previous surface mapping in the area will also assist to define drill targets. Estimation 
of 50 samples - $15,000. 

• Diamond drilling across the Shepherds Flat with a series of three 150 m holes. Total 
of 450 m with an estimated cost of $60,000 (drilling cost only). 

• Infill Geochemical sampling between Pioneer and Nash’s prospects to confirm and 
further define the existing anomaly. Estimation of 50 samples $15,000. 

• Infill soil sampling around the Monmouth/Happy Thought mine area. Given the 
probability of transported material close to the surface, soil geochemical may not be 
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representative. MMI analytical technique should be investigated as a possible 
alternative to soil geochemical sampling by completing an orientation study prior to 
committing to a major program.  

• Investigate the merits of a shallow seismic east/west survey from O’Loughlins 
prospect area to the west of the Monmouth mine. 

• Further interrogate 2006 seismic data with more input from geological models. 
• Reconnaissance mapping north from Buninyong to the tenement boundary including 

around the Locomotive Extension shaft area (site of previous anomalous geochemical 
sampling) with a view to identify a potential for a third lode system that is the source 
for the gold contained in the deeps leads mined in Buninyong. 
 

Figure 8 shows the prospective areas through the central portion of the tenement. 
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Figure 8. Prospective areas in the central portion of EL007271 
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