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Foreword 

 
 
Function of this Report 
 
This Annual Report has been prepared as a public document for submission to Mineral Resources Tasmania 

(MRT). The report provides a summary of the exploration activities undertaken by Zebs Minerals Pty Ltd 

within Exploration Licence 10/2014 (EL 10/2014) during the reporting period July 2014 - June 2015. 

 

Role in the Regulation Process 
 
This document fulfils the role of an Annual Report on EL 10/2014 for the period July 2014 to June 2015, as 

required under Section 28 of the Mineral Resources Development Act 1995. 

 

Datum 

GDA 1994, MGA zone 55 has been used for this report unless stated otherwise. 
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Executive Summary 

 

Zebs Minerals Pty Ltd holds the licence EL10/2014 granted in July of 2014 for a period of 5 years and 

has the rights to ML 1/1976, an existing mining lease which expires in 2016 with the right to extend 

the lease. 

Contained within these leases are the Murray’s Reward mine, the single largest producer of copper 

historically, and approximately 17kms of strike length of the Balfour copper trend.  This trend has been 

known since the early 1900’s and worked as well as explored off and on by various individuals and 

companies over the last 100+ years.  High grade copper is known and has been mined at and near 

surface at numerous locations along this trend.  The trend continues for some 35kms and the Company 

has applied for three more tenements along the strike securing the entire area of interest.  We are 

currently awaiting approval of the licences. 

Exploration in the late 1990’s by Rio Tinto Exploration Pty Ltd (CRA Exploration Pty Ltd) was the last 

major modern exploration effort in the area.  Rio geologists formed an interpretative model on the 

origin of the copper based on the latest geological theories and technology at the time.  They 

completed numerous geological and geophysical surveys culminating in the delineation of several 

targets.  Rio drilled these targets with limited success suggesting that they had effectively tested their 

theory and though not disproving it, satisfied themselves that a target large enough for Rio did not 

exist. 

It should be noted that at this time Rio had made the decision to disband its exploration division and 

quit exploration Australia wide to focus on the acquisition of deposits of a size suitable to be profitable 

to Rio. 

Though the data collected by Rio and their predecessors was accurate, the technology did not exist at 

that time which is available today to effectively model the deposits.  To that end, Zebs contracted GHD 

to re-evaluate the geophysical data and apply new software programs and computing power to 

analyse the data.  The resulting studies have demonstrated the concept and confirmed the ideas that 

Rio had postulated. 

Zebs Minerals has now proven the existence of a multiple of large high density bodies at depth that 

can only be explained by sulphide mineralisation and which current modelling is showing connect via 

a system of faults to the copper bearing surface expressions of the Balfour trend.  All that remains is 

to drill test the bodies to confirm copper, percentage and extent.  A drill program has been submitted 

to MRT for approval which is expected by the end of the period with drilling to commence July 2015.  
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1 INTRODUCTION 

 

1.1 Purpose of This Document 
 
This document fulfils the role of an Annual Technical Report on the exploration activities carried out on EL 
10/2014 during the reporting period July 2014 to June 2015 as required under Section 28 of the Mineral 
Resources Development Act 1995. 
 
 

1.2 Licence Location and Operations 

1.2.1 Mineral Exploration Area 

 
The Exploration area consists of two licences as given in the table below and is located approximately 49km 

due south of the town of Smithton in North Western Tasmania. 

Project Licence Location Area sq km Date granted Period remaining 

Balfour ML1/1976 Balfour .005 01 Jan 1977 6 Months 

Balfour EL10/2014 Balfour 219 01 July 2014 4 years 
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1.2.2 Site Location 

 

Access to the Project is via the Bass 

Highway to Smithton from Burnie and 

then on to Balfour via the Western 

Explorer Highway and the Balfour 

track.  Access to the tenements is 

good with historical tracks 

throughout the tenement still in 

usable condition. 

The old highway, pre-Western 

Explorer, supplies access through 

most of the tenement from the 

northern edge of the tenement to the 

middle portion ending near to the 

South Mine. 

 

1.2.3 Exploration Licence Tenure 

The tenement, EL 10/2014 was 

granted to Zebs Minerals Pty Ltd on 1 

July 2014 for a period of five years 

and applies to all Category 1 minerals. 

The licence covers 219 square 

kilometres and excluded areas 

include: 

• Any land owned or leased by 

the Commonwealth of Australia; 

• Mining Leases; 

• Retention Licences; and 

• Crown reservations. 
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The current land tenure in and around EL 10/2014 is provided in figure 2 below. 
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1.2.4 Historical Setting 
 
The first mineral discovery in the Balfour region occurred in 
the early 1880’s with the discovery of alluvial Tin.  Tin was 
worked on a small scale within several workings in and 
around the area to later be known as Specimen Hill.  Alluvial 
tin was worked for a period of some twenty years prior to the 
discovery of copper in Cassiterite Creek in 1901 (Ward, 1911).  
Once discovery of copper was made the majority of future 
prospecting in the area for many years was centred on copper 
with only minimal tin prospecting and mining continuing over 
the period up until the 1980’s. 
 
Copper was prospected in the area extensively from 1901 to 
the early 1920’s when the copper price dropped.  Mining 
began in earnest in 1906 and peaked around 1917.  The 
Murray’s Reward mine (now within ML 1/1976) did not start 
production until 1910.  The Murray’s Reward mine is 
recorded as the largest producer in the Balfour field and along 
with the Balfour Central continued mining until around 1917, 
producing a recorded 6,380 tonnes of copper during its 
operating life.  Thereafter, mining in Balfour was sporadic 
with only two other periods of recorded production being 
1929 to 1941 with production of 3.8 tonnes of copper and 
most recently in 1990 where the lease holder at the time 
extracted 133 tonnes from a small open pit cut into the top of 
Murray’s Reward (Taheri, J. & Bottrill, R.).  The copper 
recovered was sold to Copper Mines of Tasmania in 
Queenstown at an average grade of 25% Cu (M. Lann, pers. 

Figure 3: Historical Workings       Comm.). 
 
Mining was extensive over an area of approximately 17km during its peak in the Balfour field as can be 
seen in figure 1. 
 
 

1.2.5 Geological Setting 
 
Geologically, the area consists of thick sequences of near vertical sedimentary material of Proterozoic age 
with minor patches of remnant overlying Tertiary basalt and sediments.  Devonian Granite intrusions occur 
near the coast and are inferred to underlie the sediment package to the west.  The area has been subjected 
to numerous episodes of structural deformation over time giving place to the faults and fractures required 
for fluid movement.  The Tin and Tungsten of the Specimen Hill area was derived from the mineralising 
fluids generated during the intrusion of the granites.  This same episode was the catalyst for the 
remobilisation and concentration of the copper, seen at surface and mined historically, which is 
predominately confined to a series of cross cutting faults along the main structural trend.  The structural 
feature which dominates the area is the northwest-southeast trending Balfour thrust fault which has a 
strike length of approximately 35kms.  The Balfour copper trend can be traced along this structure from 
the Mt Balfour copper mine in the north to the South Mine at the south of the trend at the least, with the 
potential to extend through to the Toner River and Interview River areas. 
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2 Previous Mining and Exploration 
 
2.1 Copper 
 
Copper was first discovered in the Balfour region in 1901 in Cassiterite Creek whilst exploring for alluvial 
tin.  This discovery point and the ground around eventually became the Murray’s Reward Mine.  Since 
initial discovery copper has been explored for and mined on a small scale up to the late 1940’s.  The first 
modern exploration specifically for copper in the area didn’t occur until the late 1960’s. 
 
ACI Ltd carried out the first concerted effort of modern exploration for copper over a period of six years, 
from 1968 – 1974 exploring the Balfour copper trend from The Clump (Mt Balfour Mine) in the North to 
Balfour South workings in the south. 
 
Exploration was continued by a private company, Soloriens Mining Pty Ltd between 1988 -1992. 
 
CRA Exploration Pty Ltd returned to the area for a four year period, 1993 – 1997, this time looking for large 
scale sedimentary hosted base metal copper deposits where previous exploration efforts had focused on 
the tin potential just to the west at Specimen Hill. 
 
 
ACI Ltd – 1968 -1974 
 
ACI Ltd carried out the most comprehensive exploration program over the entire strike length of the 
Balfour trend between Mt. Balfour (The Clump) and Balfour South over a period of approximately four and 
a half years.  They began their exploration program in late 1969.  By early 1970 they had completed several 
grids, geological mapping, geochemical sampling as well as an induced polarization survey completed by 
McPhar Geophysics. 
 
The IP survey indicated several strong anomalies along the strike length.  Further detailed work was focused 
in three main areas being; 
 
 The Clump - 14 lines of IP 
 The Blocks - 8 lines of IP 
 Murray’s Reward/Central Min - 14 lines of IP 
 
At the Clump ACI recognised an anomalous area extending approximately 1,000m along strike and some 
20-70m wide.  They noted that graphite in the area probably influenced the results with regard to the 
potential strike and width but did not believe it was sufficient to discourage further work.  At the Blocks 
prospect they found two anomalies, one classified as definite and another they thought probable, 
approximately 350m minimum in strike length and corresponding with existing historical copper workings. 
 
Definite anomalies were found on all lines over the Murray’s Reward/Central Mine prospect with a strike 
length of approximately 700m and correlating very well with existing historical copper workings, although 
again they estimate that graphite in the area could be exerting a minor influence (McIntyre, M.H.). 
 
They also suggest that further work is required between the Blocks and the Clump prospects as there were 
several strong anomalies indicated. 
 
ACI was fortunate enough to be able to access the old workings at the Clump, Murray’s and Central and 
able to sample the underground workings.  The results were summarised as; 
 
The Clump Mine – Ore zone up to 20m in width with grades of Cu up to 3.53% and silver up to 22g/t. 
Murray’s Reward - graded 7.9% Cu over 1.5m. 
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Central Mine – up to .27% Cu in the mineralised zone.  Geological mapping and sampling of the 
underground workings indicated the potential to locate mineable grades and tonnes of copper in the area 
of the historical mines. 
 
Between 1970 and 1973 the company drilled a total of 37 diamond drill holes into eight separate projects 
along a 17km strike length.  Most holes hit the targeted ore zone and intersected copper mineralisation, 
though sub-economic, encouraging the company to keep exploring for another twelve months.  Drilling 
was difficult particularly in the shallower holes and near to the expected ore zones. 
 
During the period of exploration, it was suggested that the copper was derived from a sedimentary source 
but this potential source was never pursued and all drilling targeted shallow supergene enriched copper 
lodes near to existing historical workings.  It is doubtful that any drill holes were targeted in the cross-
cutting fault zones where the best opportunity for this deposit type could be located or that the drill holes 
had a close enough spacing to properly test the prospects. 
 
 
Soloriens Mining Pty Ltd – 1988-1992 
 
During their first year of operation, Soloriens completed a data review principally of ACI Ltd data for copper 
and CRA Pty Ltd for tin.  They also completed a gravity survey in conjunction with the Tasmanian 
Government over the area with results assessed by Leaman Geophysics.  It was determined that the gravity 
densities could represent a granite spine near to surface and that known mineralisation could be associated 
with it.  No work was completed during year two and the company was actively seeking a joint venture 
partner. 
 
During year three the company collected numerous samples including water and plant samples.  These 
were tested and it was noted that the lichens and algae specific to the area had a tendency to concentrate 
Cu, Ag & Au, though in small amounts.  Samples were also collected from the Murray’s Reward mine and 
sent to the CSIRO labs to have an isotope study completed.  The intention was to determine the age of the 
mineralising fluids.  The results were inconclusive, however, the CSIRO study suggested it was unlikely that 
the copper mineralisation was of Devonian origin and more likely Cambrian, possibly Proterozoic in age 
indicating the copper originated from a deep seated source and was less likely to have been influenced 
much by the Devonian period. 
 
Year four continued with research by CSIRO and the data now implies a possible Devonian origin for both 
the tin/tungsten and the copper.  The argument being the copper is older Cambrian which has been 
affected by the later Devonian granitic intrusion leading to the deposition of both copper and tin/tungsten 
at Balfour.  The company proposed a 5th year of work but no report exists and it is likely the ground was 
relinquished. 
 
 
Rio Tinto Exploration Pty Ltd – 1993-1997 
 
Rio Tinto (then CRA Exploration Pty ltd) had explored the area of Specimen Hill for tin from 1977-1983.  At 
that time no exploration for copper was undertaken in the Balfour region.  In 1992, CRA applied for and 
was granted EL18/92.  The sole purpose of this move back to north-western Tasmania was to explore for 
copper in the Balfour area.  The company was targeting the potential source of the known and extensive 
copper mineralisation.  They surmised, based on experience and studies of similar copper deposits around 
the world, that the source of the copper at Balfour was most likely stratiform or stratabound deep seated 
ore bodies potentially created by replacement of pyrrhotite, in pyrrhotite rich sediments, with copper 
(Menpes, S.A.).  Early work by CRA indicates that copper mineralisation postdates movement on the Balfour 
and Roger River faults.  During the latter period of exploration CRA postulated a concept with regard to the 
source of the copper mineralisation as being multiple large bodies down dip of the Balfour fault which was 
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given to have a near vertical dip slightly to the south west.  CRA recognised the numerous east-west cross 
cutting faults and their relationship with the existing higher grade workings.  They came up with the model 
exhibited in Figure 4. 
 
 

Figure 4:  CRA Proposed Model of Copper ore body 
 

 
CRA planned and drilled diamond drill hole DD97BC10 to test the theory of the deep seated ore bodies.  

The hole was planned to a depth of 500m.  However, the hole was only drilled to 82.1m due to hydraulic 

lock of the drill rods forcing abandonment of the hole.  A new drill hole, DD97BC11 was planned some 90m 

to the north east as a second attempt to intercept the gravity anomaly.  This hole was completed at a depth 

of 464.5m.  CRA determined that they had intersected the gravity anomaly at approximately 400m but 

noted the core was no different than anywhere else in the hole.  They also noted that they had gone 

through a mineralised zone at 146.6m that was remarkably similar to the main Murray’s Reward ore zone.  

The gravity anomaly which had been drilled, they believed to be east of the main mineralised zone on the 

Balfour trend.  CRA failed to locate a substantial ore body and relinquished the tenements.  It is worth 

noting that at this time CRA Exploration was disbanded and Rio Tinto discontinued exploration worldwide. 

 

 

 

 



2015 

 

  

13 June 30, 2015 

3. CURRENT EXPLORATION, 2014 – 2015 
 
3.1 Geology 
 
Since acquiring the tenements the company has focused on data research and acquisition.  Historically 
numerous companies have spent time and funds in the concerted search for either tin/tungsten or copper.  
Data research to date indicates that ACI Ltd and CRA Exploration Pty Ltd have done the bulk of the work on 
the Balfour copper trend.  Both companies alluded to a potential deep seated source for the copper and 
completed extensive work programs in the hope to locate a substantial ore body at depth that would 
explain the source of the copper found throughout the 35km extent of the Balfour copper trend. 
 
The company has also spent time on the ground, re-locating old workings and making determinations on 
how best to progress the project.  To that end and in conjunction with GHD as consultants, the company 
has embarked on several rounds of geophysical data research and re-interpretation which is covered in the 
following section on geophysics.  All of the geophysical work to date, including interpretation has been 
completed and is incorporated in this report as Appendices 1, 2 & 3. 
 
A 16 hole diamond drill program has been planned to test the geophysical anomalies at depth and has been 
submitted to MRT for approval.  The company currently awaits the approval to proceed with the drilling 
program. 
 
The company has applied for a further four tenements covering the entire strike length of the Balfour trend 
to explore for further base and precious metals discoveries as well as the graphite and quartzite potentials 
in the area.  Graphite has been documented in areas, however, its extent and quality are yet to be assessed.  
Massive quartzite exists throughout the current licence and along strike in the newly applied for ground 
and the company expects to test the extent and quality with a view to commercialising the deposit if 
possible.  These will take a secondary priority to the base metals but will be included within the exploration 
program to reduce costs and redundancies in exploration.  The company is currently awaiting the approval 
of the pending applications. 
 
 

3.2 Geophysics 
 
The company engaged GHD to undertake a review into the available geophysical data relevant to the 
Balfour project which had been collected by various companies and government organizations over the 
years.  The purpose of the review was to acquire the available data and determine if: 
 

• The existing data was of sufficient detail and quality to be of use 
• The data could be re-modelled to produce any further useful information 
• Further geophysical work was required to aid in the current re-modelling 
• What could be expected from re-modelling of current data with respect to the exploration 

potential of the Balfour project 
 
With regard to those requirements GHD has produced three reports (Appendices 1, 2 & 3) indicating that 
there is sufficient information available to produce meaningful results from re-interpretation of the existing 
data and the re-interpretation of that data along with the results has now been completed. 
 
The GHD re-interpretation has confirmed CRA’s theory of a potential large scale source at depth for the 
visible mineralization as well as mapped out the surface mineralization around the Murray’s Reward Mine 
with the geophysics as given in figure 5. 
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Figure 5:  Geophysics trace in relation to CRA detailed geology                       Blue outline = surface expression 
                         Purple = subsurface expression 

 

As shown in figure 5 above the geophysical trace of the near surface mineralisation parallels the main 
fault on the map and the surface expression of the ore.  The subsurface body existing at a greater 
depth is interpreted to represent the potential ore source as predicted by CRA based on gravity.  Figure 
6 shows early modelling of the subsurface bodies produced by GHD in their second study for the 
company. 

In the model it can be clearly 
seen the relationship 
between the bodies as well 
as the relationship to the 
surface expression shown in 
Figure 5.  Initial indications 
show the bodies increasing 
at depth to the south west 
from Murray’s Reward.  
Current thinking is that the 
two shallower bodies 
probably feed into the 
Central Mine just north of 
Murray’s and the larger body 
into Murray’s itself.  A 
structural enhancement  

Figure 6:  Density Subsurface supplied by GHD                  study was recently 
completed by consultants GHD (Appendix 3).  This study confirms continuity of the structures. 

Throughout the Balfour trend it can be seen that the main structures are continuous and deep seated.  
The work also shows that these structures as seen on surface contact the density bodies at depth 
giving greater certainty to the concept that these are the potential source materials for the high grade 
copper at and near the s urface exposed in areas by historical copper workings. 
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Further geophysical work is to be carried out as downhole EM.  Once the depth of existing shafts is 

ascertained it is proposed to attempt to obtain geophysical readings with downhole EM.  This procedure 

will also be completed on each drill hole planned to be drilled in next year’s program. 

  

 

4 Discussion 

Current work is ongoing, however, early understanding has advanced the concept first put forward by CRA 
in the late 90’s.  The 35km strike length of the Balfour trend exhibits copper mineralisation of varying grades 
throughout.  Cross cutting faults have created dilation within this zone allowing for the movement of 
significant amounts or ore bearing fluid as evidenced in the various known historic workings along the 
Balfour copper trend.  This fluid movement is a product of the Devonian granite intrusions remobilizing the 
copper in solution and creating supergene zones of high grade copper such as found at Murray’s Reward, 
The Clump, Central and South Mines along the trend. 
 
Although the work carried out by both ACI and later CRA was extensive and thorough, both companies 
tended to adopt the standard approach, when it came to drill testing, planning conservative programs 
targeted at known zones of mineralisation for drill testing rather than testing the theory.  In the case of 
CRA when they finally did plan and drill a hole to test the theory of deep seated reserves, they hedged their 
bets and still drilled back into the suspected trend of the fluid channel.  In the opinion of the author, this 
action, with regard to the drilling in conjunction with a misinterpretation of the data regarding placement 
of the gravity anomaly, was the reason they failed to define the potential resource. 
 
With the advent of more powerful computing resources and more sophisticated software, the company 
has been able to refine the data and re-test the theory.  CRA was on the correct track but lacked the 
technology and perhaps more importantly the corporate commitment at the time to see the program 
through to a successful conclusion.  Zebs Minerals now has the opportunity to complete this program with 
a high degree of success in proving the source material for the copper as current modelling of the gravity 
leaves no doubt that large bodies of high density remain untested at depth. 
 
The completion of the final modelling by GHD confirms early estimations, that the deep seated bodies are 
indeed the potential source of the copper mineralisation which has been remobilised along the structures 
early on and again in Devonian times leading to the known surface exposures seen today. 
  

 

5 Environment 

Environmental disturbance on EL 10/2014 and ML 1/1976 during the company’s tenure to date has been 
nil as the majority of work has been office based.  Field work completed has consisted of ground checking 
information and all travel has been either on foot or restricted to existing tracks within the tenement areas. 
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6 Recommendations 

• Consider potential of downhole EM program in existing shafts to improve geophysical targets 

• Assessment of size and grade of historic tailings available for re-treatment enabling possible early 

cash flow. 

• Assessment of potential to recover copper from copper rich waters emanating from various 

workings in the area. 

• Planning a diamond drill program to prove the gravity anomaly at Murray’s Reward as the source 

for the copper mineralisation. 

• Short drill program to below the old workings targeting dilation zones for high grade copper with 

the view of reopening the existing underground mine as a preliminary step to accessing the ore 

body at depth. 

• Putting together an exploration program to extend current knowledge of ore zones and apply it to 

the remaining portions of the existing tenements and the new tenements currently under 

application. 

It is likely that due to seasonal restrictions, particularly with regard to drilling, that the program to complete 

the above will be 9 to 12 months in duration.  The estimated cost to complete the program in full over that 

period would be expected to be approximately $1.5 million. 

Campaign Estimated duration Approximate 
cost 

Priority 

Geophysics (downhole EM) One week $20,000.00 Stage one 
Recover and load all data into software One week $5,000.00 Stage one 
Tailings assessment Two weeks $12,000.00 Stage two 
Copper recovery from water research Two months $22,000.00 Stage two 
Access and assessment of old workings Three weeks $16,000.00 Stage two 
Drilling 3 deep holes to test gravity anomaly Eleven weeks $680,000.00 Stage three 
Drill approx. 9 shallow holes in high grade Twelve weeks $720,000.00 Stage four 

Totals Thirty seven weeks $1,475,000.00  
 

Completion of the above work programs will confirm the mineralisation and determine the economic 

viability.  Further drilling would be required as well as geological work to progress the mining of the 

resource.  The above work only applies to the Murray’s Reward area and a similar strategy would need to 

be applied to the extent of the Balfour trend to identify further deep seated sources of copper 

mineralisation which are expected to exist. 
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Balfour 1M/1976 Desktop Geophysical Review - Factual Report 
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Balfour Area Prospectivity Review Potential Field Unconstrained 
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