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8 Cardross Copper and Mountain Maid projects 
Riverside Energy (QLD) Pty Ltd (Riverside), a wholly owned subsidiary of TNA, has applied for two 
new mining leases and one exploration permit covering the Cardross copper project and the 
Mountain Maid gold project, both approximately 35 km west of the Tartana copper project leases. In 
the short-term, TNA plans to spend about 3% on each project of the 2-year exploration budget. 
However, TNA considers these projects as potentially significant in the medium to longer term as 
they have potential to create synergies with the proposed restart of an existing copper sulphate plant 
at the Tartana Mine site.  

8.1 Location, access and tenure 
The projects are located on the Blackdown cattle station around 45 km to the west of the township 
of Chillagoe in northern Queensland. Access to Cardross is via the Blackdown Gulf Development 
Road (gazetted and council maintained). Access to Mountain Maid is via the previous Cape York 
telegraph track (gazetted but maintained by station). The topography is flat except for the occasional 
mesa escarpment. 

The project areas are accessed by heading northwest along the Burke Development Highway for 
approximately 25 km, then west on graded station tracks for approximately 28 km (Figure 32). 

Station and exploration tracks provide generally reasonable vehicular access within the project area, 
with the exception of periods of heavy rainfall when the tracks become impassable for generally brief 
periods. Topography of the project area comprises moderate to steeply undulating hills, and distinct 
mesas including the prominent mesa overlying the Mountain Maid deposit.  
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Figure 32: Location of the Cardross copper and Mountain Maid gold projects 

 
Source: TNA 

The two mining lease applications have been lodged based on the existence of a prospecting licence. 
They are uncontested and are therefore considered low risk of not proceeding. The exploration 
permit is a competing application with up to five other parties and are therefore considered higher 
risk of not proceeding (Table 23).  
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Table 23: Details of the Cardross Copper and Mountain Maid project permits 

Name Permit Grant Authorised  
Holder Minerals Area  

(km2) 

Cardross MLA 
(Permit Application 
ID: 10007547) 

Mining Lease 
Application lodged 
30 Oct 2020 

Riverside 
Exploration 
(QLD) 

 0.83 

Mountain Maid MLA 
(Permit Application 
ID: 10007520) 

Mining Lease 
Application lodged 
30 Oct 2020 

Riverside 
Exploration 
(QLD) 

 1.81 

Mountain Maid EPM 
(Permit Application 
ID: 10007539) 

Exploration Permit 
Application lodged 1 
Nov 2020 

Riverside 
Exploration 
(QLD) 

33 sub-blocks 95.4 

Source: TNA 

8.2 Local geology 
Cardross copper project 

The Cardross copper project is located to the west of the regional scale Palmerville fault, in proximity 
to Permo-Carboniferous intrusives of the Ootann Suite that intrude Silurian aged basement granites 
of the Nundah Suite and Proterozoic aged basement rocks of the Dargalong Metamorphics.  

The Permo-Carboniferous-aged intrusions in the Chillagoe region are recognised as fundamental 
drivers for mineralisation in the region in that the intrusions have provided a source of fluid and drove 
thermal convection system/s that enabled fluids to circulate and reach depositional sites (Figure 33). 

The Cardross copper-gold-silver prospect consists of a series of intersecting shear zones and vein 
fill located within a high-grade metamorphic terrain. Epithermal vein overprints, as well as pegmatitic 
and porphyritic dykes offsetting some mineralised zones, were also identified during a drilling 
program (Ozmin, 2012/2013). Some of these dykes are interpreted to be related to the Mountain 
Maid intrusive and mineralising event. 

Mountain Maid 

The nearby Mountain Maid deposit is hosted by the Silurian Nundah Granodiorite, which intrudes 
gneissic metamorphic rocks and granite plutons of the Proterozoic Dargalong Metamorphic Group. 
The Nundah Granodiorite typically comprises a medium- to coarse-grained leucocratic biotite-
muscovite granodiorite and an adamellite. In the Mountain Maid area, the Nundah Granodiorite has 
been intruded by Permo-Carboniferous dykes and small stocks varying from rhyolite, rhyodacite 
porphyry, monzogranite, granodiorite to monzonite porphyry. Morrison (2017) classifies the Cardross 
copper and Mountain Maid projects as intrusion-related mineral systems. 

SRK recommends that TNA’s ongoing exploration efforts be directed in further understanding the 
prospective exploration area and a potential genetic link between the Cardross copper and Mountain 
Maid intrusion-related mineral systems given their proximity and potentially related mineralising 
dykes.  
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Figure 33: Cardross region Permo-Carboniferous intrusions and mineral camps 

 
Sources: Morrison (2017) 

8.3 Previous exploration 

8.3.1 Cardross copper project 
The Cardross mineralisation was discovered in 1898 and was intermittently worked from a number 
of mine shafts until 1939. Historical production is reported at 24,000 t grading at 8.4% Cu, 2.9g/t Au 
and 113g/t Ag, yielding 2,000t of copper, 68 kg of gold and 2,700 kg of silver. Mineralisation is open 
at depth and along strike. Most of the historical production came from the Chieftain Mine. 

Cardross has previously been a significant producer of copper and gold; mostly from onsite smelting 
and then from trucking to Mungana. Several early assessments have looked at extensions to the 
underground workings, especially the Chieftain Mine (summarised in Axiom prospectus, 2006). 

Ozmin Resources Pty Ltd/Axiom Mining 

Ozmin completed several drilling programs across the Cardross mining lease. However, until 2012, 
all drilling programs were concentrated on proving up higher-grade copper-gold-silver sulphides at 
depth. Ozmin’s consultant geologist in charge up until 2011 had calculated a global non-JORC Code 
target of 3 Mt grading 1.6% Cu for the length of the mining lease, based on results from drilling, 
costeaning, structural mapping and geophysics. 
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The 2012 Ozmin drilling program lead to a drilling program specifically targeting open cut. material 
testing oxide, supergene and primary ore zones (see Axiom press releases, quarterly, half-yearly 
and annual reports to the ASX, 2012–2013). 

Axiom’s Chief Geologist completed a first-pass non-JORC Code compliant resource estimate using 
polygonal cross-sectional methods in MapInfo Discover. This was limited to 50 m depth and included 
all ore types. It is centred on the Chieftain Mine (the ‘Chieftain Zone’ mineralisation) and has a length 
of 500 m and extends 50 m north out of the mining lease onto the gazetted road. 

This first-pass computation was designed to assist Ozmin to release a JORC Code (2012) Inferred 
Mineral Resource statement. 

Solomon Mines Pty Ltd 

In late 2012, Solomon owners/operators of the nearby Tartana copper heap leach operation, joint 
ventured into Cardross. Solomon was specifically concentrating on truckable copper oxide ore as its 
Tartana mine was being deleted of oxide ore. 

Solomon undertook a 106-hole airtrack drilling program within the mining lease and surrounds. This 
drilling program was designed to test only oxide ore and the airtrack drilled down to first refusal, 
generally the water table. 

This program intersected 36 significant copper intersections within the Chieftain Zone. Additionally, 
25 significant gold intersections were also recorded in the same zone. Solomon also completed 
additional drilling in the central portion of the mining lease, which also intersected significant copper 
and gold values (Axiom, 2012 and 2013). 

Solomon reportedly did calculate a non-JORC Code resource estimate for oxide mineralisation, but 
Ozmin was not privy to the estimates.  

In 2013 and 2014, Solomon switched its focus to include a heap leach evaluation of both Cardross 
and Mountain Maid on site (with an operation geographically centred between the two projects). 
Work consisted predominantly of project management and the development of a feasibility study. 

Solomon withdrew from the joint venture in 2014 when it purchased the Wirralie gold mine in Central 
Queensland and put Tartana into care and maintenance.  

Auctus Resources 

From 2015 to 2017, Auctus Resources held a joint venture agreement with Ozmin on the Cardross 
tenure specifically looking at open cut sulphide ore suitable for feeding the Mungana mill that was 
being refurbished at the time. Auctus completed block modelling on the Chieftain Zone using the 
Ozmin drilling information as well as metallurgical testing results. Auctus only concentrated on 
higher-grade copper sulphide ore in the northern zone capable of being easily trucked to the 
Mungana plant. 

Auctus withdrew from the agreement in 2017 when production from the Mungana underground mine 
commenced earlier than expected as this was used for the recommissioning of the mill.  

Ozmin did receive the results of the Auctus testing, but held verbal discussions with Auctus’s mine 
geologists and has results from the bulk flotation testwork. 
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TNA is currently working at verification of the Cardross data package to release a 2012 JORC Code 
Inferred Mineral Resource statement in 2021. The bulk flotation result does not directly relate to the 
oxide/supergene material suitable for treatment at the Tartana heap leach but to a longer-term 
potential sulphide flotation circuit. 

8.3.2 Mountain Maid 
Modern exploration of the Mountain Maid area commenced in 1994 when Cyprus Gold Australia 
Corporation (Cyprus Gold) explored the area as part of a larger exploration project. In the Mountain 
Maid area, Cyprus Gold undertook initial programs of soil and rock chip sampling, followed by several 
campaigns of RC and diamond drilling.  

In March 2009, Axiom completed a program of seven diamond holes, which was followed by a larger 
program of 53 RC holes in 2010. 

Of the drilling programs completed to date at Mountain Maid, Axiom's RC drilling provides the largest 
proportion of the resource dataset, contributing 77% of the composites used for resource estimation. 
Quality of the sampling and assaying for this dataset was closely monitored by comprehensive 
QAQC, including recording of recovered sample weights, routine insertion of field duplicates, 
submission of coarse blanks and reference standards and inter-laboratory check assays.  

Table 24: Summary of compiled database 

   Number of 
holes 

Metres Average length 
(m) 

Cyprus 1994–99  RC  2 610 305.1 

  Diamond  6 1,476 245.9 

  Subtotal  8 2,086 260.7 

Axiom 2009–10  RC  53 11,081 209.1 

  Diamond  7 1,729 247.0 

  Subtotal  60 12,810 213.5 

Total   68 14,896 219.1 

Source: TNA 

8.4 Mineralisation 

8.4.1 Cardross copper 
The mineralisation at Cardross copper, occurring as sulphide lodes, tends to be associated with clay, 
sericite and chlorite alteration, the latter being closely associated with the mineralised lodes. The 
mineralisation is associated with the northeast-trending, west-dipping Cardross Shear Zone which 
has been mapped over a distance of more than 6 km. Observations suggest that the Cardross Shear 
Zone consists of multiple faults within a zone varying between 20 m and 100 m wide, and multiple 
en echelon zones of mineralisation have developed within the shear zone (Axiom, 2006). 
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Oxide and supergene mineralisation in Tartana and Cardross are dominated by red copper oxides 
with subordinate malachite due to the lack of associated carbonate vein material in the regolith. 
Chalcocite is common in both supergene zones. 

Primary ore is substantially different, with Tartana being a pyrite-chalcopyrite stockworking with only 
minor arsenopyrite. Cardross’s primary ore includes massive and stockwork sulphides, 
predominantly chalcopyrite-pyrite, but can include other copper species and additional sulphides 
such as sphalerite. Arsenopyrite does not have a direct relationship with the massive sulphide and 
stockworking zones but relates to late epithermal vein overprints (Saunders, pers. comm, 2020). 
Bornite and covellite were previously reported at the Chieftain mine (Axiom, 2006). The copper-gold-
silver mineralisation is hosted within a gneissic rock that has been intruded by pegmatites and 
feldspar porphyry dykes occurring as a series of massive sulphide veins (Figure 34). 

Figure 34: Cross section through the Chieftain Zone at Cardross 

 
Source: TNA 
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Key drilling results from 2006 and 2007 are presented below with additional results reported in 2012 
(Axiom ASX Announcement 6 August 2012) including: 

 CA12RC06 - 11 m grading at 2.68% Cu, 0.12 g/t Au and 47.5 g/t Ag from 38 m 

– Including 1 m grading at 8.41% Cu, 0.54 g/t Au and 161 g/t Ag from 44 m 

 CA12RC07 - 5 m grading at 1.11% Cu, 0.31 g/t Au and 9.05 g/t Ag from 44 m. 

Additional RC drilling by Axiom confirmed a continuation of mineralisation to the north within the 
project area, with three of five RC holes intersecting copper-gold-silver mineralisation hosted in a 
massive sulphide zone (Figure 35). 

Results included:  

 CA12RC01 - 7 m grading at 1.15% Cu, 0.65 g/t Au and 16.3 g/t Ag from 77 m 

– Including 2 m grading at 2.33% Cu, 0.85 g/t Au from 88 m 

 CA12RC01 - 3 m grading at 0.70% Cu, 0.76 g/t Au and 9.4 g/t Ag from 91 m 

 CA12RC03 - 4 m grading at 0.99% Cu from 49 m 

 CAR12C04 - 4 m grading at 0.69% Cu, 0.55 g/t Au and 10.3 g/t Ag from 85 m. 
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Figure 35: Cardross drilling results at Chieftain Zone 

 
Source: Axiom ASX Investor Presentation April (2015)  
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8.4.2 Mountain Maid 
Mountain Maid deposit has been classed as an intrusion-related, structurally controlled gold deposit 
(Morrison, 2017), with the mineralisation associated with phyllic alteration and silicification and 
hosted by several styles of quartz veins of varying orientations. Central portions of the mineralisation 
are unconformably overlain by unmineralised Jurassic sandstone (typically averaging around 9 m), 
which caps a prominent mesa around 30 m high. The mineralisation and host sequence has been 
weathered to depths ranging from approximately 5 m to 90 m, and averaging at 40 m.  

The mineralised domain dips at approximately 70° towards the east and extends over a strike of 
approximately 680 m, with widths increasing from around 40 m in the north to 400 m in the south and 
averaging approximately 200 m. Mountain Maid mineralisation is not closed off by drilling at depth, 
and the interpreted mineralised domain extends to 0 mRL which approximates to 325 m below 
surface and is approximately 7 m below the deepest drillhole (Figure 36 and Figure 37). 
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Figure 36: Drillhole traces, mineralised domain and topographic contours for the 
Mountain Maid gold deposit 

 
Source: Mountain Maid Resource Estimate, Hellman & Schofield (2010) 
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Figure 37: Mineralised domain and drillhole traces: cross section 8,105,200 m, looking 
north 

 
Source: Mountain Maid Resource Estimate, Hellman & Schofield (2010) 
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8.5 Mineral Resource estimation  

8.5.1 Mountain Maid 
In December 2010, Hellman & Schofield Pty Ltd reported a Mineral Resource estimate for the 
Mountain Maid project in compliance with the 2004 JORC Code (Abbott, 2010).  

SRK understands that due to the low grades, previous operators have considered the viability of 
Mountain Maid as a heap leach operation and TNA is also considering this as an option. Preliminary 
metallurgical testwork in April 2010 by Kappes, Cassiday & Associates reported that excellent gold 
recoveries (>80%) were achieved from the two samples closest to surface. These samples would be 
considered highly amenable to heap leach processing, with rapid leaching and low to moderate 
reagent consumptions. Reasonable recovery (>50%) was achieved from one other relatively shallow 
sample. Overall, indicated gold recoveries ranged from 32% to 82%, with a median value of 42% 
and an average of 50%. 

The combination of low grades and lack of ‘natural’ liberation of contained gold has resulted in 
relatively poor response for the remaining 6 samples at the coarse crush size employed. 

SRK notes that the resource model estimated by Hellman & Schofield Pty Ltd (Abbott, 2010) was 
not available for review, and hence SRK has been unable to assess the quality and confidence of 
the estimate and determine whether it could be reproduced as a JORC Code (2012) Mineral 
Resource. 

Furthermore, based on limited, indicative metallurgical results, the overall low grade nature of 
mineralisation, and a Mineral Resource estimate that complies with JORC Code (2004) but not the 
current guidelines (JORC Code 2012), SRK considers the 10-year old Mountain Maid estimate as 
an Exploration Target, until TNA has completed further geological review/ modelling work and 
potentially carried out additional site exploration work in support of a re-estimation to meet JORC 
Code (2012) guidelines. 

Assuming a maximum depth of weathering of 50 m and the 0.2 and 0.4g/t cut-off grades, Mountain 
Maid is estimated to contain an Exploration Target between 0.9 Mt grading at 0.57 g/t Au containing 
17 koz Au and 6.0 Mt grading at 0.31 g/t Au containing approximately 59 koz Au (Table 25). This 
compares well with the oxide mineralisation estimate from Abbott (2010, Figure 38). The Exploration 
Target is conceptual in nature due to lack of recent exploration and not guaranteed to become a 
Mineral Resource.  

Table 25: Mountain Maid Exploration Target 

Exploration Target Tonnes 
(Mt) 

Au 
(g/t) 

Contained Gold  
(koz) 

Low (0.4 g/t Au cut-off) 0.9 0.57 17 

High (0.2 g/t Au cut-off) 6.0 0.31 59 
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Figure 38: Mountain Maid gold deposit long section showing oxide and primary 
mineralisation domains 

 
 
Source: Mountain Maid mineralisation domains, modified after Abbott (2010)  
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Figure 37 and Figure 39 show generic cross sections through the resource composites and multiple 
indicator kriging (MIK) model (Abbott, 2010).  

Figure 39: Drill traces and mineralised domain at 0.2 g/t cut off at 8,105,300 mN 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Source: Mountain Maid Resource Estimate, Abbott (2010) 

 

8.6 Proposed exploration program and budget 
Over the next 2 years, TNA proposed exploration program allows for: 

 detailed desktop review of both projects while awaiting licences to be granted 

 environmental review and addressing permitting issues. 
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A budget of A$50,000 has been proposed to undertake two desktop studies for both Cardross copper 
and Mountain Maid, and A$150,000 has been allocated for the environmental review and the 
addressing of any permitting issues. In SRK’s opinion, this is an appropriate approach and initial 
budget for the project. 

Should the mining leases be granted, there are potential synergies with existing TNA assets, such 
as the potential mining of Cardross to provide an additional copper ore source for the Tartana copper 
project site, while potential gold mineralisation recently identified at the Valentino prospect at the 
Tartana project site could be backhauled to a potential gold heap leach project located at the 
Mountain Maid site.  

Independent of the mining lease applications, Riverside Energy (QLD) Pty Ltd has also applied for 
an exploration permit across the broader area with the aim of securing additional prospective 
copper/copper-gold exploration areas for exploration and potential development; however, this is 
subject to competing applications. 
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9 Bulimba Project  
Chillagoe Exploration Pty Ltd (Chillex), a 100% owned subsidiary of TNA, has signed an option 
agreement with Newcrest Mining Limited (Newcrest) where after Chillex meets minimum expenditure 
levels, Newcrest agrees to transfer the Bulimba project tenement package to Chillex. The Bulimba 
project is considered prospective for copper and gold exploration associated with Late-Carboniferous 
to Early-Permian intrusive bodies.  

TNA and Newcrest have agreed to the following terms: 

 Newcrest transfers tenements to TNA or a 100% owned subsidiary of TNA. 

 TNA agrees to spend minimum of A$336,000 over first year (until 19 November 2021) and keep 
the tenements in good standing. 

 TNA can relinquish all or parts of tenements but must first advise Newcrest. If a full tenement is 
being considered for relinquishment, Newcrest can have the tenement transferred back to 
Newcrest if it desires. 

 Newcrest has claw back for 75% of tenement if +1 Moz is identified by drilling that has the 
potential to be converted to a JORC Code (2012) compliant Inferred Mineral Resource or has 
been converted to JORC Code (2012) compliant Inferred Mineral Resource by repaying three 
times the value of TNA’s exploration expenditure across the package to that date. 

 Once a minimum 1 Moz of gold equivalent is classified as a JORC Code (2012) Inferred Mineral 
Resource, Newcrest has 60 days to decide to claw back the 75% or this right lapses. 

 Newcrest will be entitled to 2.0% net smelter return (NSR) royalty on production from the 
Newcrest tenements if the production head grade is greater than 1 g/t Au equivalent or 1.5% 
NSR if the production head grade is below 1 g/t Au equivalent. 

 TNA can bring in a joint venture partner in the future, but Newcrest will have veto rights over the 
partner and the agreement terms remain. 

9.1 Location, access and tenure 
The Bulimba project consists of six exploration rights for minerals: EPM 26530, EPM 26531, EPM 
26532, EPM 26533, EPM 26738 and EPM 26740, located approximately 50 km northwest of 
Chillagoe and 200 km west of Cairns in northeast Queensland. Access to the project is via the Burke 
Developmental Road and limited station tracks on Wrotham Park, Gamboola and Blackdown 
Stations.  

The climate of the project area is dry tropical with seasonal rainfall. Over 80% of total annual rain 
falls between mid-November and March, and mean annual rainfall is approximately 800 mm. 
Temperatures are relatively high, between 15°C and 35°C. Rivers in the area are seasonal; however, 
major rivers maintain some flow during the dry season. Eucalyptus trees are the dominant vegetation, 
and grass-covered swamps develop on clay soils.  

The Bulimba project is topographically flat-lying and encompasses farm and grazing freehold 
properties. The Mitchell River crosses the northern extent of EPM 26738. Tenure located on the 
southern side of the Mitchell River is covered by the Wakaman People #5 Native Title Claim (NNTT: 



 

 

Independent Geologist’s Report on the mineral assets of Tartana Resources Limited 
Bulimba Project    FINAL 

SRK CONSULTING (AUSTRALASIA) PTY LTD    1 FEBRUARY 2021    CB/CW 89 

QC2018/001, FCN:QUD178/2018) (Figure 40). All exploration activities conducted on the tenure are 
subject to the Queensland Native Title Protection Conditions. 

Figure 40: Location of the Bulimba project 

 
Source: TNA 

Summary details of the tenure are shown in Table 27. 

Table 26: Details of the Bulimba project permits 

Name Permit Grant Expiry Authorised  
Holder Minerals Area  

(km2) 
Bulimba EPM 26530 20 Nov 2017 19 Nov 2022 Newcrest 72 Sub blocks 216 

Bulimba EPM 26531 20 Nov 2017 19 Nov 2022 Newcrest 60 Sub blocks 180 

Bulimba EPM 26532 20 Nov 2017 19 Nov 2022 Newcrest 63 Sub blocks 189 

Bulimba EPM 26533 20 Nov 2017 19 Nov 2022 Newcrest 62 Sub blocks 186 

Bulimba EPM 26738 20 Nov 2017 1 August 2023 Newcrest 75 Sub blocks 225 

Bulimba EPM 26740 2 August 2018 1 August 2023 Newcrest 87 Sub blocks 261 

Source: TNA 
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9.2 Local geology 
The Bulimba Project is almost entirely located within the Jurassic-Cretaceous Carpentaria Basin, a 
sedimentary sequence which unconformably overlies the Paleoproterozoic-Mesozoic Etheridge 
Province. Rocks of the Etheridge Province are only present at surface in the southeasternmost 
portion of the Bulimba project area. Late-Carboniferous felsic volcanics, the Pratt Volcanics, are 
exposed in the eastern portion of the project area, adjacent to the Carpentaria Basin sedimentary 
sequence. Where they outcrop, these rocks are dominantly characterised by pale to dark grey, 
welded, lithic-poor, crystal-rich, rhyolitic to rhyodacitic ignimbrite. The oldest Etherdige Province 
basement lithologies interpreted to underlie the Jurassic-Cretaceous basin cover sequence are the 
Paleoproterozoic-Mesoproterozoic Dargalong Metamorphics, which are comprised of fine- to 
medium-grained (sillimanite-)quartz-muscovite schist and ferruginous schist, banded quartzite, 
schistose muscovite quartzite, amphibolite and migmatitic gneiss. These rocks have been intruded 
by Siluro-Devonian age granitoids of the Pama Province as well as multiple phases of Kennedy 
Province Late-Carboniferous to Early-Permian volcanics and granitoids, suggesting repeated focus 
of magmatic activity within the structural trend (Figure 41). 

The Bulimba project tenure is considered prospective for gold and copper resources since it is 
positioned within a fertile structural corridor which hosts major gold-copper deposits such as the Red 
Dome skarn-type gold deposit and Mungana porphyry-related polymetallic deposit. The cover rocks 
that exist over most of the project area have limited the effectiveness of previous exploration to date. 
  



 

 

Independent Geologist’s Report on the mineral assets of Tartana Resources Limited 
Bulimba Project    FINAL 

SRK CONSULTING (AUSTRALASIA) PTY LTD    1 FEBRUARY 2021    CB/CW 91 

Figure 41: Bulimba project regional geology 

 
Source: Newcrest 

Interpretation of regional gravity and magnetic data shows a major northwest-trending break in the 
geophysical properties, which lies along the entire strike extent of the Bulimba tenements (Figure 42 
and Figure 43). This structure, known as the Gamboola Fault Zone, is interpreted as the extension 
of a northwest-trending portion of the Palmerville Fault and is considered a major crustal-scale fault, 
which separates the Forsayth and Yambo Sub-Provinces of the Etheridge Province (Nethery, 2015).  

This major structural trend has a strong spatial control on emplacement of multiple phases of igneous 
activity, including the Late-Permian to Mid-Carboniferous Kennedy Igneous Province. Magmatism 
during this stage resulted in widespread intrusion of granitic rocks, extrusion of felsic volcanic rocks, 
and the localised emplacement of high‐level rhyolitic porphyry stocks from south of Bowen to 
northwest through Cape York Peninsula and across Torres Strait (Withnall and Cranfield, 2013). In 
the Chillagoe region, rocks of this association are genetically related to the Red Dome and Mungana 
deposits (Morrison, 2017).  
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Figure 42: Bulimba project tenure overlying regional magnetic imagery, interpreted 
Gamboola Fault Zone and interpreted Palmerville Fault 

 
Source: Newcrest 

Figure 43: Bulimba project tenure overlying regional gravity imagery, interpreted 
Gamboola Fault Zone and interpreted Palmerville Fault 

 
Source: Newcrest 
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9.3 Mineralisation 
The Chillagoe district is recognised as a significant historic producer of gold, copper and base metals. 
Significant discoveries made in recent decades include Red Dome, Mungana and King Vol. However, 
there is considerable diversity within the style of deposits around Chillagoe in terms of scale, mineral 
assemblage and host lithologies.  

TNA’s exploration strategy is to identify and advance late Carboniferous–Early Permian 
magmatic/intrusion-related gold-copper opportunities, including within areas of post-mineralisation 
cover where minimal exploration, or none, has been conducted.  

9.4 Previous exploration 
Limited historical and previous exploration has been completed within the Bulimba project tenure. 
Exploration work appears to have largely been discouraged by the presence of Carpentaria Basin 
cover sequence overlying the older prospective basement geology. 

In the early 1990s, North Exploration explored for ‘porphyry hosted gold/copper mineralisation 
occurring as either breccia pipes such as Mt Leyshon and Kidston or disseminated mineralisation 
within intrusives or volcanics’ within the region (CR26209 – McInnes, 1994). North Exploration 
completed airborne and ground magnetic geophysical surveying (modelling of the geophysical data 
delineated eight drill targets), and drilling was completed within EPM 9082. Three drillholes were 
completed as part of the program within the Bulimba project area, all of which intersected ‘clayey 
sands, running sands and a predominant and carbonaceous black shale unit’.  

All drillholes were interpreted to have failed to intersect basement lithologies and no significant gold 
or copper intersections were reported. At this time, the depth of cover (>150 m) was deemed too 
deep to make further exploration tenable and the tenement was subsequently relinquished  
(Table 28). 

Table 27: Bulimba project historical drill collars (North Exploration) 

Hole ID  East (AMG)  North (AMG)  Depth  
WSH.P-S/2  803800  8144000  40  

WSH.P-S/3  806300  8142600  152  

WSH.P-S/4  800800  8138200  74  

Other reported exploration work completed in the project area was completed by Areva Resources 
between August 2012 and July 2014 (Andre, 2014). The target mineralisation style was sediment-
hosted uranium. However, no field work was completed, and the tenement was surrendered following 
desktop prospectivity studies.  

In 2017, Newcrest commissioned GPX Surveys to complete an airborne magnetic and radiometric 
survey between 10 December 2017 and 16 January 2018. The survey extents cover 100% of the 
project area with 14,799 line-kilometres flown over an area of approximately 1,300 km2.  

The intention of the survey was to acquire high resolution magnetic susceptibility data over the entire 
tenement to support rapid assessment of mineral potential and prioritise areas for follow-up 
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exploration. Airborne magnetics and radiometrics were selected as an effective method of 
characterising the basement geology in an area of sedimentary cover. 

Following the geophysical survey, a gridded multi-element soil sampling program over priority areas 
of interest was completed during October 2018 to further define potential drill targets. Despite the 
cover that is mapped across the entirety of the tenement, this approach was used to determine 
whether a geochemical response attributed to the basement geology could be detected. The 
thickness of cover is thought to be variable, but is considered thin enough to allow for detection of 
geochemical anomalisms.  

Newcrest has compiled and reviewed available geological, geophysical and geochemical datasets 
for the district, and this has resulted in the identification of priority target areas within the Bulimba 
project. The results of this recent Newcrest exploration and targeting work is not available for this 
review. 

9.5 Proposed exploration program and budget 
Following further review of the Newcrest data and evaluation work, TNA is provisionally proposing to 
undertake further geochemical sampling and an AEM geophysical survey program over selected 
areas to further refine the priority target areas identified by Newcrest. A line spacing of 200 m is 
planned to enable separation of anomalies due to conductive lithologies from anomalies/responses 
associated with alteration systems, which may not be possible with a wider line spacing. This will 
also be more effective in identifying discrete conductors that might be missed with a wider spacing. 
The AEM targets will then be mapped and RC drill testing will be undertaken. 

A budget of A$570,000 over 2 years has been proposed to undertake this work. Subject to an 
agreement being reached with Newcrest, in SRK’s opinion, the proposed exploration program and 
budget is consistent with a careful, staged approach to exploring what may be considered a 
potentially highly prospective but sizeable undercover tenement area and should be achievable over 
the 2-year period. 
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Closure 
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