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1. SUMMARY 
 

The Esmeralda Project was established in late 2014 by Touchstone Resources Pty 

Ltd a wholly owned subsidiary of ASX Listed Company Metallica Minerals Ltd (ASX 

Code MLM).   The project was initiated to investigate the graphitic granites of the 

Esmeralda Super-suite in the Croydon Province, North Queensland.  EPM 25779 

“Warrior” is part of the Esmeralda Project which also comprises EPMs 25806 

“Esmeralda West”, 25807 “Esmeralda East”, EPM 27210 Clara and EPM 27290 

Moomba. 

  

The extensive regional scale hydrothermal alteration of the Proterozoic Esmeralda 

Granite indicates the potential for large systems to host graphite + Au/Ag and Cu 

mineralisation.  Touchstone is confident that the Warrior style graphite mineralisation 

is extensive regionally within the Esmeralda Granite and is similar in mineralisation 

style to the Croydon graphites identified 70km to the north.  

 

The Esmeralda Project is located within the Proterozoic Croydon Province in North 

Queensland.  Both the Esmeralda Super-suite Granites and Croydon Volcanics are 

inherently graphitic which make them unusual and uncommon.  They have been the 

subject of historic investigation particularly looking for links between the gold 

mineralisation at Croydon and its relationship to the graphite. 

 

In the Warrior tenement, Cainozoic and Mesozoic cover units has restricted 

exploration to geophysical techniques including gravity, magnetic and 

electromagnetic surveys. 

 

The company has however undertaken a rationalisation of its tenements and has 

decided to surrender this tenement in order to focus on its Cape Flattery project. 
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2. INTRODUCTION 
 

The Esmeralda Project is 100% owned and operated by Metallica Minerals Ltd 

(MLM) subsidiary company Touchstone Resource Pty Ltd.  The project area is 

covered by Cainozoic and Mesozoic sediments beneath which is known Proterozoic 

basement rocks believed to be part the Esmeralda Supersuite.  MLM is primarily 

targeting hydrothermal graphite mineralisation within the interpreted Esmeralda 

Granite.  

 

EPM 25779 was granted on 24 June 2015 for an initial period of five (5) years.  The 

tenement initially comprised 54 sub-blocks within the Normanton Block, and largely 

located within the Esmeralda Station.  The tenement is located south of the town of 

Croydon and is accessed from Croydon Richmond Road.  Warrior is located on the 

Prospect (7361) 1:100,000 map sheets on the Croydon SE55 11 1:250,000 map 

sheet. 

 

Warrior is considered attractive as it covers known significant intersections of 

graphite mineralisation within defined magnetic and electromagnetic domains 

inferring continuity of mineralisation.  Following core drilling, petrological and 

preliminary metallurgical recovery work, there is potential to establish a large 

resource of graphite.  

 

A relinquishment of 35 Sub-blocks was completed in the second year of tenure, this 

was in areas not related to the coincident magnetic and electromagnetic domain 

relinquished. 

 

In March 2020 an application for renewal of EPM 25779 for a further 5-year term was 

lodged with the Department of Natural Resources, Mines and Energy. On 1 April 

2020 notification was received that EPM 25779 had been renewed for 5 years until 

24 June 2025.  It was then however surrendered on 4 November 2021. 
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1. LOCATION, ACCESS & SETTING 
 

The Warrior Project area is located in North Queensland 70km south of the township 

of Croydon.  The tenement is accessed via the Croydon-Richmond Road which is a 

sealed and formed dirt road which accesses the Gulf Development Road 

approximately 28km east of Croydon. (Figure 1) 

 

The Warrior Project is located predominantly on Esmeralda Station, approximately 

70 kilometres south of the town of Croydon in North West Queensland.  The project 

is contained within the Croydon (SE54-11) 1:250,000 and the Prospect (7361) 

1:100,000 map sheets and is centred on 142.2°E -18.8°S. 

 

The Warrior EPM is set on flat open country and pastoral activities of cattle breeding 

and grazing are the main land use.   

 

Figure 1: Location Map 
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1.1. Environmental Considerations 

 

The Warrior tenure holds Environmental Authority (EA) for Level 2 Code Compliant 

activities, formerly termed a Standard EA.  The environmental authority for EPM 22779 

is EPSX02556214.  At this stage there are no significant additional conditions attached 

to the EA of EPM 25779, apart from a reminder to comply with the Code of 

Environmental Compliance for Exploration and Mineral Development Projects. 

 

1.1.1. Endangered Regional Ecosystems 
 

Endangered regional ecosystems are "Category B Environmentally Sensitive Areas" 

in the Codes of Environmental Compliance for Exploration, Mineral Development and 

Mining Projects for Level 2 Code Compliant Activities. For exploration projects, 

activities involving machinery cannot be undertaken in, or within 500 metres of an 

ERE. 

 

EPM 25779 has no environmentally sensitive areas identified and there is no major 

impediment to exploration. 

 

1.1.2. Other Environmentally Sensitive Areas  
 

There are no other environmentally sensitive areas identified (Figure 2).  

 

1.1.3. Cultural Heritage / Aboriginal Cultural Heritage / Heritage Sites 
 

Initial searches have shown that there are no Aboriginal Cultural Heritage sites within 

this EPM, as recorded by the Department of Natural Resources and Water. 

 

MLM understands that all significant Aboriginal cultural heritage in Queensland is 

protected under the Aboriginal Cultural Heritage Act 2003.  MLM takes all reasonable 

and practical measures to ensure that their activities do not harm Aboriginal Cultural 

Heritage, as required under the legislation.  
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Figure 2:  EPA Environmentally Sensitive Areas 
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2. TENURE 
 

The tenement holder is Touchstone Resources Pty Ltd a 100% owned subsidiary of 

Metallica Minerals Ltd (ASX Code MLM).  Esmeralda West initially comprised 54 Sub 

Blocks and following a relinquishment of 35 sub blocks on 28 July 2016 it now 

comprises 19 Sub-Blocks (Figure 3).  Details of which are tabulated in Table 1. In 

April 2020 EPM25779 ‘Esmeralda West’ was renewed for a further 5 years ending 

23 June 2025.  It was however surrendered on 4 November 2021. 

 

Table 1: Sub blocks in EPM 

BLOCK BLOCK 

NUMBER 

SUB-BLOCKS TOTAL 

NORM 2426 N,O,P,R,S,T,U,W,X,Y,Z 2 (11) 

NORM 2427 V,W,X,Y,Z 5 

NORM 2428 R,V,W 3 

NORM 2498 C,D,E,H,J,K,N,O,P 2 (9) 

NORM 2499 A,B,C,D,E,F,G,H,J,K,L,M,N,O,P,R,S,T,U,X,Y,Z 5 (22) 

NORM 2500 A,B,Q,V 2 (4) 

    Total 19 (54) 

2.1. Tenement restrictions 

 

There are no tenement restrictions identified. 

2.2.  Native Title 

 

The relevant Native Title Parties are the Tagalaka People #2 Tagalaka Aboriginal 

Corporation RNTBC (Registered Native Title Claimant)  

QCD2012/013 (Native Title Tribunal Number) 

QUD6020/2001 (Federal Court Number) 
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Figure 3: Sub Block Location Map 
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3. EXPLORATION RATIONALE 
 

Touchstone is targeting graphite, gold and possible base metal mineralisation 

associated with the graphitic granites of the Proterozoic Esmeralda Granite.  

Regional hydrothermal alteration with sericitic alteration has been identified with 

graphitic granite at both Croydon and the Warrior graphite deposit.  Touchstone 

believes there is scope to find repeats of this style of alteration and mineralisation 

within its Warrior tenement. 

 

Graphitic granite is interpreted to be the remnants of predominantly assimilated 

metamorphosed carbonaceous sedimentary protolith.  Magmatic assimilation and 

differentiation appears to have concentrated residual carbon in the margins of the 

Esmeralda Granite, namely the roof.  Subsequent reworking and hydrothermal 

alteration have resulted in exotic graphitic granites with xenoliths of remnant protolith 

and aggregations of graphite into blebs. 

 

As the Mesozoic and Cainozoic cover sequences are 30 to 90m deep at Warrior, any 

mineralisation has been essentially blind to historic prospecting and surface 

geochemical exploration techniques.  There is scope for Croydon style mineralisation 

within the Warrior tenement as graphitic granite textures observed at Warrior are the 

same as observed at Croydon 70km away to the north.   

 

Graphitic granite as a host to gold mineralisation was detailed Rands (1896) at 

Croydon.  Rands systematically mapped all the Croydon gold workings in 1894/95 

and documented the styles of mineralisation and the geology associated with the 

mineralisation.  He did note “the most payable reefs” in Croydon were hosted within 

the metamorphic granite (graphitic granite) units. 

 

3.1. Au/Ag Base Metals Mineralisation Models 

 

The existence of mineralised Permo-Carboniferous intrusives regionally are could 

potentially be part of the North Queensland Kennedy Igneous Province.  The 
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Kennedy Province is a large mineralising event that resulted in the Kidston, Mt 

Leyshon and Mt Wright gold deposits.   

 

Touchstone have developed a new mineralisation model associated with the known 

graphite occurrences.  Graphite can essentially act as a structural, geomechanical 

and geochemical trap for mineralised hydrothermal fluids and could be considered 

as an ideal host rock for mineralisation.   

 

The nearby Croydon gold fields host mesothermal gold rich veins, and the most 

significant deposits at Croydon are hosted within graphitic granite. 

 

There is scope to identify potential intrusive related gold within the known graphitic 

granite.  Geochemical results from previous drilling indicate there is anomalous base 

metal mineralisation within the graphitic granite.  Also more significant is elevated 

bismuth (Bi), stibnite (Sb) and tellurium (Te) which are all indicative and diagnostic of 

hydrothermal mineralisation associated with intrusives.  

 

3.2. Other Targets 

 

Graphite breccias/granites have been logged in 7 drill holes within the Warrior EPM 

environs along an interpreted east west structure.  This could represent a large 

system not readily identifiable in the geophysics.  There are additional weak 

magnetic highs throughout the tenement and coincident EM anomalies may reveal 

additional graphitic breccias. 

 

Devonian (?) mafic intrusives associated with magnetic highs have been identified 

locally in historic drilling and a Pt-Pd anomaly at Prospect Bore is identified.   
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4. GEOLOGICAL SUMMARY 
 

4.1. Regional 

Located within the Georgetown Inlier, the project areas cover the Proterozoic 

Croydon Province which predominantly comprises the Croydon Volcanics and the 

Esmeralda Supersuite (Table 2).  The Esmeralda Supersuite Granites have 

unusually abundant and extensive graphite (~2%) bearing and Touchstone is 

exploring for areas where graphite percentages are significantly concentrated at 

>10% graphite.  As most of the interpreted Esmeralda Supersuite is concealed 

between the Croydon Volcanics along with younger Cainozoic and Mesozoic 

sediments, detailed investigations of the geology is limited. 

 

The Esmeralda Supersuite has traditionally been categorised as an S-Type granites 

including the targeted Esmeralda Granite.  The Esmeralda Granite (GSQ Record 

1997/1) is a coarse-grained biotite granite containing inclusions of graphite and 

xenoliths of graphitic meta-sedimentary rocks.  More recently in 2002 Geoscience 

Australia has proposed that the Esmeralda Granite could potentially be actually an I-

Type granite based on the hypothesis that the abundant graphite has reduced the 

oxidation state of the granite where it assimilates with the country rock to that of a S-

Type granite.  Other I-Type features of the granites are the presence of magnetite 

which demonstrates an oxidised nature to the granite.  Geoscience Australia even 

catergorised the Esmeralda granite as a Hiltaba Type granite highly prospective for 

gold.  As only the granite margins are exposed in outcrop and therefore the only 

areas studied, the original source rocks could be a combination of lithologies. 

 

Mackenzie (1988) noted that “parts of the granite are extremely rich in graphite,” 

observing at Croydon a tabular zones 120m thick and several kilometres long are 

packed with graphitic metasedimentary enclaves and masses of almost pure 

graphite set in a matrix of intensely hydrothermally altered granite. 
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Table 2: Geological Sequence in the North Western Georgetown Inlier 

UNIT AGE LITHOLOGY 
 Quaternary Sand, gravel, silt & mud – alluvial and 

channel deposits 

Tertiary-Quaternary Residual and alluvial sands, gravels, silt and 
soil 

Tertiary-Quaternary Ferricrete, alluvium and colluvium 

Wallumbulla 
Formation 

Cretaceous Sandstone and mudstone 

Gilbert River 
Formation 

Jurassic-Cretaceous Dominantly sandstones, lesser finer clastics 

Eulo Queen Group Jurassic Sandstones and siltstones and minor 
conglomerates 

 Permian - Carboniferous Rhyolites, local andesites and granodiorites 

 Devonian Mafic and granitoid Intrusives 

Inorunie Group Mid to Late Proterozoic Dominantly sandstones and orthoquartzites, 
minor siltstones and mudstones 

Esmeralda Granite 
(& minor granites) 

Middle Proterozoic Dominantly biotite granites, some with 
muscovite, garnet 

Croydon Volcanic 
Group 

Middle Proterozoic Dominantly rhyolites and dacites, minor 
sediments and andesites 

Forest Home 
Trondhjemite 

Middle Proterozoic Biotite trondhjemite 

Langlovale Group Middle Proterozoic Sandstone overlain by finer clastics 

Etheridge Group Middle Proterozoic Dominantly fine clastics including 
carbonaceous shales 

 

4.1.1. Local Geology 

 

The target Proterozoic lithology’s of the Warrior tenement are concealed under 

Cainozoic and Mesozoic cover sequences and is therefore relatively unknown with 

the only data available from interpretation of geophysical data and some water bore 

logs and drill core from reconnaissance drill holes.  Basement within the application 

area and the area is currently mapped as “unknown basement”.  This basement is 

currently interpreted to be the Esmeralda Supersuite granites (Table 3). 

 

The target area isn’t readily identifiable from the geological map, but it’s located west 

of an interpreted Early Permian Gabbro.  Figure 5 shows the basement geology of 

the project area with only major units outlined based on magnetic interpretation and 

some drill core data.  Most of the application area is mapped as “Unknown 

Basement”, with minor coverage of Early Permian Gabbro and Mesoproterozoic 

Granites. 
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Sub surface geological maps have been prepared by the department for the 

1:100,000 Prospect 7360 Map Sheet (see Figure 4), and due to limiting factors such 

as reliance on drill hole data and geophysics, detail is poor. 

 

Figure 4: EPM 25779 Geology 

 
 

Table 3: Local Geology Units 

Map 
Symbol 

Age Lithological Summary Rock Type 

dl EARLY PERMIAN Mafites (lavas, clastics & high-level intrusives) 
- Augite-bearing dolerite with traces of biotite 

INTRUSIVE UNIT 

Dg/2 DEVONIAN Granitoid; not exposed; moderately magnetic 
with demagnetised lineaments 

MAGNETICALLY DEFINED 
INTRUSIVE UNIT 

Dg/3 DEVONIAN Granitoid; not exposed; strongly magnetic 
with linear demagnetised lineaments 

INTRUSIVE UNIT 

Dg/4 DEVONIAN Granitoid; not exposed; with zones of highly 
variable, very weak to moderately magnetic 
anomalies and some magnetic rim features 

INTRUSIVE UNIT 

PL MESOPROTEROZOIC Unknown basement, possibly including 
Esmeralda Supersuite granites and volcanics, 
but known to include orthogneiss; low to 
moderate magnetic domain with prominent 
strongly magnetic N-S dyke swarms in part of 
area 

INTRUSIVE UNIT 
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4.1.2. Graphite Mineralisation 

Graphitic granite is interpreted to be the remnants of predominantly assimilated 

carbonaceous sediment protolith.    

Magmatic assimilation and 

differentiation appears to have 

concentrated residual carbon 

in possible cupola structures 

in the roof sequence the 

Esmeralda Granite.  

Subsequent reworking and 

hydrothermal alteration have 

resulted in exotic graphite 

granites with xenoliths of 

remnant protolith and 

aggregations of hydrothermal 

graphite into blebs.   

 

Mineralisation appears to be 

consistent and pervasive 

within the graphitic granite unit 

and aerially large. 

 

 

  

Figure 5: Graphite in Core 
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5. PREVIOUS EXPLORATION 

5.1. Previous Explorers Summary 

As the entire tenement is covered by Mesozoic and Cainozoic cover, the area was 

not significantly prospected until the 1970s.  The geology of the area was relatively 

unknown other than a few drill cuttings noted in water bore drillers logs.  The nearby 

Croydon Goldfields (70km to the north) would have attracted prospectors to the area, 

but it wasn’t until 1971 when modern exploration commenced with Ford, Bacon & 

Davis following up a very high fluorine anomaly noted in groundwater from station 

bores.  The availability of geophysical techniques such as aero-magnetics followed 

and the ability to define potential targets initiated exploration drilling through the 

cover.  

 

Historic drilling generally targeted magnetic anomalies and in 2006, Metallica 

Minerals conducted the first aerial electromagnetic (EM) survey to target potential 

massive sulphide conductors.     

 

The magnetic image in Figure 6 reveals significantly more detail than the basement 

geology map.  The Warrior project area is at the northern end of the tenement and 

the coincident EM anomaly highlights where the 2006 MLM drilling occurred.  This 

magnetic anomaly can be seen in the magnetic image an east west trend of subtle 

magnetic highs with historic drill holes drilled along it.  At the southern end of the 

tenement is the Prospect Bore Gabbro anomaly that has had some historic drilling 

completed. 

 

Table 5 summarises work completed by the different companies exploring in the 

region. 
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Figure 6: Warrior Historic Drilling 

 
 

Details of past exploration are summarized in Table 4. 

Table 4: Warrior Previous Exploration 

EPM(s) Company CRs Notes 
 

953 & 
954 

Ford, Bacon & 
Davis P Inc  
 
Jul 1971 to 
Apr 1973 

3957, 
3960, 
4445 

Ford Bacon and Davies Inc (FBD) were the first modern 
explorer is the Prospect area looking under the Mesozoic 
Cover at the Proterozoic basement.  
Their tenements were part of a large group of tenements 
acquired to look for the source of the enigmatic regional 
fluorine anomaly of 32 ppm within the groundwater at the base 
of the Mesozoic cover.  FBD wanted to investigate the source 
of this fluorine as it could be associated with economic 
mineralisation.   
A lot of drilling was focussed to the west of the Prospect Bore 
area where water bores were deepened to better test the 
mineralogy of the basement. 
FBD drilled four (4) BQ core holes proximal to the Nara Bore 
on Prospect Station looking for mineralisation to explain the 
fluorine anomaly.  All holes intersected quartz porphyry with 
varying degrees of alteration.  The source of the Fluorine was 
hypothesized but never explained.  Initial analysis of the drill 
core indicated it was anomalous in tantalum and niobium, but 
this was an error. 
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EPM(s) Company CRs Notes 
 

FBD also identified anomalous As, Sb, Pb & Zn in 
groundwater which maybe resultant from a large hydrothermal 
alteration system. 
 
FBD identified “Wilkeite” at Prospect bore, which is a fluorine 
apatite and that mineral name was officially discredited in 
1982 is now a Fluorellestadite.  It is unclear whether this was 
identified by petrology or observation.  Later drilling and 
petrology at Prospect Bore did not identify this apatite again. 

2872,  
4429, 
4785 & 
4786 

Strategic 
Metals Corp 
Pty Ltd 
(Initially, then 
JV with) 
Golden 
Plateau NL  
 
Feb 1981 to 
Feb 1987 

9684, 
10629, 
11197, 
11514, 
12650, 
12976, 
13387, 
14168, 
15693, 
16049,  

In 1981 EPMS 2872 & 3647 were granted to Strategic Metals 
Corporation (Strategic) who followed up the tantalum-niobium 
anomaly at Prospect (Nara) Bore and drilled 2 NQ core holes 
to test the tantalum-niobium anomaly.   The tantalum-niobium 
anomaly was not repeated but Strategic did take the 
opportunity to do a ground magnetic study in the area and 
identified a magnetic high 600m away.  This target was also 
known as Prospect Bore which can cause confusion.   
In 1982 Strategic drilled two percussion holes (PB1 & PB2) 
into the magnetic target with only PB2 successfully testing the 
Proterozoic basement.  The magnetic high was explained by a 
titano-magnetite layered gabbro which with a reported 
intersected a 98m interval averaging 15% TiO2.  (CR 11514) 
In 1983 a major aeromagnetic survey was flown as well as a 
Landsat imagery interpretation which produced several 
anomalies marked C for carbonatite, K for kimberlite, G for 
gabbro.   
In 1984 the ground magnetics were completed over the C2 
anomaly was drilled and intersected an unmineralised gabbro. 
EPM 4429 was added in 1986 and an additional 7 holes were 
completed with a failed attempt to re-drill the C2 target.  No 
kimberlites or Carbonatites were intersected.     
EPMs 4785 & 4786 were added in 1987.  All sub-blocks were 
then amalgamated in 1987 into EPM 4853.   

3647 Strategic 
Metals Corp 
Pty Ltd 
(Initially, then 
JV with)  
Golden 
Plateau NL 
 
May 1984 to 
Aug 1987 

13387, 
14693, 
16050, 
16051, 
16052, 
16663, 
16664 

Overlapped northern portion of the Warrior Tenement and 
tenure.  EPMs 2872 & 3647 were initially acquired to evaluate 
tantalum-niobium anomalies.  These tenements were explored 
together, and work completed is described above in EPM 
2872.   

3805 Strategic 
Metals Corp 
Pty Ltd 
 
Sep 1984 to 
Aug 1985 

14574, 
14747 

Magnetic results from an adjacent tenement indicated 
potential targets.  The magnetic targets were re-assessed 
following drilling in the nearby tenements and the targets were 
downgraded. 

 3806 Strategic 
Metals Corp 
Pty Ltd 
 
Sep 1984 to 
Aug 1985 

14531, 
14746 

Magnetic results from an adjacent tenement indicated that a 
potential interpreted carbonatite extended into EPM 3805 from 
the west.  Only field work completed (reported) was general 
reconnaissance for potential drilling activities.  Drilling of that 
target (C2) identified a (layered?) gabbro and no further work 
was completed. 

4853 Strategic 
Metals Corp 

17174, 
21053 

EPM 4853 was an extraordinarily large EPM covering all of the 
Warrior project area and is an amalgamation and 
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EPM(s) Company CRs Notes 
 

Pty Ltd 
(Initially, then 
JV with)  
Golden 
Plateau NL 
 
Aug 1987 to 
Aug 1989 

consolidation of several EPMs 2872, 3647, 4429, 4785 & 
4786.  A large drilling program was completed with 26 open 
percussion holes (PB 1 to PB 26) totalling 2,110m Holes PB 1 
to PB 18 had diamond tails added for 933m of core.   
Hole PB2 was cored to test the high titanium results reported 
from the percussion hole (98m @ 15%) which was not 
repeated, and it is interpreted to be a decimal point error on 
the original assay certificates  
Three (3) holes (PB16 to PB 18) were drilled along an east 
west structure of subtle magnetic highs (Warrior) and all 
intersected graphitic granite breccia (see Figure 6).  These 
holes were part cored and qualitative estimates of 30% 
graphite over an interval of 20 to 40m is recorded.  These core 
holes aren’t with the State Core Library for review. 
Strategic identified elevated PGE values in the gabbros and 
Au values associated with low temperature epithermal quartz-
carbonate veins.  Petrology work was completed 
predominantly on gabbroic holes, but not on the graphitic 
holes.  Strategic & JV partners planned to continue follow up 
exploration, but poor market conditions prevented the raising 
of capital to pursue. 

8818, 
8817 & 
8836 

North Mining 
Ltd (nee 
Geopeko) 
 
Jun 1992 to 
Jun 1994 

24719, 
26170,  

In 1992 EPMs 8815 and 8836 which overlapped most of 
Warrior were granted to Geopeko.  Geopeko conducted 
review of previous explorations and planned to do a gravity 
survey, gridded ground magnetic survey over known mag 
targets. Reconnaissance surface EM where drilling planned 
and reconnaissance stratigraphic drilling to test depth of 
basement and cause of magnetic anomalies and test 
structural interpretation.  Initial work was a regional 
groundwater study conducted by CSIRO, re-interpretation of 
available aeromagnetics and completion of ground magnetics 
and gravity survey.  Geopeko drilled 9 holes for 782m mainly 
to the south of the Warrior EPM without intersecting significant 
mineralisation.  Geopeko concluded Cainozoic and Mesozoic 
sediments overlay Proterozoic Croydon Volcanics and Lower 
Proterozoic metamorphics.  Groundwater chemistry was usual 
pathfinder tool along with air and ground magnetics.  Gravity 
didn’t add anything to magnetics and drilling confirmed 
previous workers view of the geology. 
One (1) percussion hole was drilled along the Warrior east 
west structure into another subtle magnetic high.  Geopeko 
logged the basement as Felsic Intrusive with 10 to 50% 
graphite but did note it was probably the same graphitic 
breccia intersected in the Strategic / Golden Plateau JV holes. 

10327 Western 
Mining 
Corporation 
Ltd 
 
Oct 1994 to 
Oct 1996 

27460, 
28953 

WMC were targeting IOCG (Cu-Au) mineralisation in the 
Proterozoic basement similar to the Eastern Succession of the 
Mt Isa Inlier.  The EPM covered the western half of Warrior 
and extended south.  Work completed included a thorough 
review of previous exploration and drilling results, ground 
reconnaissance, review of historic aeromagnetic data and 
further acquisition and a regional gravity survey.  All the 
acquired data was reviewed, and the coincident mag/gravity 
highs were considered to be mafic intrusives and not 
metasomatic magnetite indicative of large IOCG system like 
Olympic Dam. 

14018, 
14023, 
14025 

Rusina Mining 
Ltd 
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EPM(s) Company CRs Notes 
 

Jul 2003 to 
Jan 2004 

14406 Metallica 
Minerals Ltd 
 
Dec 2004 to 
Jan 2009 

40386, 
40880, 
46261, 
51286, 
56519,  

Metallica conducted a literature review and in 2004/05 
completed an airborne EM survey over the eastern portion of 
the tenement.  Three high priority targets were identified and 
in 2006 ground EM surveys were completed over the priority 
targets.  Four RC holes were completed for 756m to test the 
anomalies.  At the completion of drilling, all holes were 
temporarily cased with 40mm PVC for downhole EM surveys 
with results indicating drilling intersected the conductor. 
Holes RC-001, RC002 & RC002A intersected the Warrior EM 
anomaly and the anomaly was explained by highly graphitic 
granites. 

15416 & 
15414  

Independence 
Group Ltd 
 
Mar 2007 to 
Jul 2009 

57207, 
51954 

“Empress Springs” was a JV between Independence Group 
and Avalon Minerals Ltd.  Only EPM 15416 was granted which 
is to the north of the Warrior area, buts it’s ‘sister’ application 
EPM(A) 15414 which overlaps the Warrior area was included 
within the CR report. 
Initial works completed by Avalon Minerals before grant of 
tenure consisted of open file exploration, concentrating on 
exploration potential and target generation from available 
geophysical data.  Avalon Minerals commissioned SRK to 
undertake these initial desktop works which was a structural 
interpretation of aeromagnetic and gravity data combined with 
a historical exploration review to generate conceptual targets.   
Targets generated were tested within EPM 15416 with Soil 
MMI (Mobile Metallic Ions) and Leaf ‘Phyto’ geochemical 
sampling.  Anomalies were identified using these techniques 
and a 3,500m bedrock drilling program was proposed and 
government funding available through the Collaborative 
Drilling Imitative was sought and approved.   
Subsequently the JV ended, and Independence relinquished 
the tenement with no drilling completed. 

EPM 
19002 

Oldfield 
Exploration 
Pty Ltd 
 
June 2012 to 
July 2014 

  

EPM 
25210 

Independence 
Newsearch 
Pty Ltd  
(Independence 
Group Ltd) 
 
Aug 2014 to 
Current 

 EPM forms the northern boundary of Warrior project and is 
currently being explored with no work reported to date.  The 
tenement is part of a package of EPM which overlap historic 
EPMs 15414 & 15416 which the Independence Group re-
applying for the area again.  
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6. WORK COMPLETED SINCE GRANT 

6.1 Touchstone Year 1 

 

Work completed in the first year included a detailed literature review of historic 

exploration in the region and associated papers relating to graphite mineralisation 

within the Esmeralda Granites. 

 

Touchstone completed two (2) core holes for 309m drilled to twin historic exploration 

holes with graphite mineralisation.  Both holes intersected broad intersections of 

graphitic granite which was split for petrography and geochemical analysis, as well 

as preliminary metallurgical analysis.  Core drilling was primarily to confirm the 

known graphite occurrence and provide sample to determine if quality of the graphite 

mineralisation within the region. 

 

The graphite mineralisation is pervasive and consistent through the graphitic granite.   

preliminary metallurgical testing revealed potential recovery (92%) and purity 

(97.8%) could be attractive target for additional exploration. 

 

6.1.1 Data Compilation & Review 
 

A review of historic exploration has been completed 

and was summarised.   

 

6.1.2 Drilling 
 

A core drilling program (Figure 7) was completed in 

September and October 2015 and two holes were 

completed for 309.8 meters. The aim of the program 

was to collect core samples from known graphite 

occurrences at historic holes RC-002A & PB18.  

These samples were submitted for geochemical 

analysis and preliminary metallurgical assessment.  

  

Figure 7: Drill Rig 
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The first hole was designed to twin hole RC-002A which intersected significant (10 to 

30%) crystalline graphite mineralisation in RC drilling in 2006.  The second hole was 

also proposed to twin hole PB 18 drilled by Strategic in 1996 which intersected a 

“graphitic granite breccia.” 

 

6.1.3 Hole WD002  
 

Hole WD002 was collared next to historic hole RC-002A and the 59.6m of cover 

sequence was mostly cored.  The hole was core drilled vertically from surface to 

reduce the likelihood of pre-collar collapse.  After each 3m core run of HQ3, 3m of 

HWT casing was reamed in behind the HQ strings to stabilise the hole as pre-collar 

collapse was a known problem highlighted in historic drilling reports.   

Core recovery was ~ 70% from in the cover 

sequence.  The cover sequence of the 

mottled and laterised Quaternary sands and 

Tertiary sediments, had alternating porous 

and non-porous horizons and different 

strengths observed.   

 

At 39.5m a grey coloured siltstone with thin 

blebby sandstone interbeds was intersected 

and similar in texture and facies seen in 

Jurassic sequences elsewhere. This was 

interpreted to be the Gilbert River Formation. 

These siltstones were occasionally finer 

grained and appeared carbonaceous.  

Additionally the facies also graded into 

abrasive sandstones and grits. 

 

The granite basement (target) was intersected at 59.6m depth and the HWT casing 

was reamed to a final depth of 60m.   

 

Initially drilling was with a HQ3 as there was concern that the relative hardness of the 

hard silicates of the granite and the soft nature of the graphite might be difficult to 
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core and achieve desired recovery.  Once the weathered (decomposed) granite was 

drilled, and fresh granite intersected at 70m, there was none of the expected 

problems and rock quality from then on was excellent with a high RQD. 

 

The silicates formed a hard matrix and the soft graphite occurred as clots/blebs 

within the matrix.  The drilling averaged 30m of core a day whilst drilling and 100% 

recovery once in fresh rock.  

 

The drill hole was arbitrarily terminated at 189.4 in grey granite similar in texture to 

outcropping Esmeralda Granites observed in the region.  Graphite mineralisation 

was still present in core, and a decision was to abandon the hole to allow time and 

budget to complete the second hole. 

 

At the end of the hole all but the bottom 3 lengths of HWT casing was not recovered.  

It is suspected a thread fitting failed when the rig ‘pulled’ the casing.  The lost rods 

were abandoned as the time, expense and the likelihood of failure didn’t warrant the 

‘’fishing’’ required. 

 

6.1.4 Hole WD003  
 

This hole was designed to twin historic hole PB18 drilled in 1987.  Locating the 

remnant drill pad and collar of PB 18 proved problematic as there was no evidence 

of drilling within 50m of the estimated coordinates.  Evidence of flooding and fire had 

obliterated any remnants.  The proposed collar was located within a braided creek 

system which made heavy vehicle access difficult due the necessity of traversing 

soft sand. 

 

After failing to find the original collar, and difficult ground conditions on and around 

the estimated collar location, it was decided to relocate the collar of proposed hole 

W2, 150m to the north side of ”Sandy Creek” where access was better.  Like 

WD002, the hole was pre-collared using HQ3 coring due to the drillers lack of 

appropriate equipment for rotary blade drilling.  Drilling of the hole was very similar to 

WD002 and very similar lithology’s were intersected. 
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The hole was completed at 120.4m when the grey graphitic granite transitioned into 

a coarse pink coloured granite. 

 

Table 5: Drill Hole Details 

Drill 
Hole 

Easting1 
(MGA) 

Northing1 
(MGA) 

Total 
Depth 

(m) 
Dip 

Interpreted Mineralised Zone 

From 
(m) 

To 
(m) 

Interval 
(m) 

WD002 628,395 7,918,508 189.4 -90° 68 189.4 120 

WD003 627,238 7,918,957 120.4 -90° 71.9 120.4 48.5 

Total 309.8    168.5 

 

6.1.5 Core Logging 
All drill core was logged geologically and had specific gravity measurements 

estimated as well as magnetic susceptibility and conductivity. 

 

Geological 

Geological logging was completed by a geologist on the core at a temporary core 

processing location at camp.  Logging sheets were based on logging sheets used 

historically at Croydon, designed to capture lithology, alteration and graphite 

percentages.  A summary log of main geological units is detailed below in Table 5, 

with full English Logs reported in the “First Year” report. 

  

 
1 Preliminary results as determined by a handheld GPS  
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Table 6: Summary Drill Log 
  From To Int Strat Rock Type 

Graphite 
 (%) 

Comment 

WD02 
0 15.4 15.4 Quaternary 

Sandstone/ 
Claystone 

 Sandy young cover sequence 

15.4 39.5 24.1 
Tertiary/ 
Cretaceous 

Sandstone/ 
Claystone 

 
Mottled and Laterised horizon, 
interbedded porous and non-
porous horizons 

39.5 59.6 20.1 Jurassic 
Siltstone/ 
Sandstone 

 Unconformable cover 
sequence 

59.6 73.8 14.2 Proterozoic 
Graphitic  
Granite BX 

>5 
Chlorite Altered with 
weathering affects 

73.8 97 23.2 Proterozoic 
Graphitic  
Granite BX 

10 
Fresh Graphitic Mineralised 
Zone 

97 131.3 34.3 Proterozoic 
Graphitic  
Granite BX 

5 
Gradational change where 
graphitic blebs/clots change to 
MS xenoliths 

131.3 158.3 27 Proterozoic 
Granite 
Breccia 

<5 
More meta-sediment xenoliths 
and chlorite/epidote alteration 

158.3 189.4 31.1 Proterozoic 
Granite 
Breccia 

<5 Siliceous alteration  

WD03 
63.4 71.9 8.5 Jurassic 

Siltstone/ 
Sandstone 

0 
Unconformable cover 
sequence 

71.9 90.2 18.3 Proterozoic 
Graphitic 
Granite BX 

10 Paleo weathering affects  

90.2 92.72 2.52 Proterozoic 
Graphitic 
Granite BX 

10 
Fresh Graphitic Mineralised 
Zone 

92.72 99.9 7.18 Proterozoic 
Graphitic 
Granite BX 

5 
More meta-sedimentary 
xenoliths 

99.9 104.6 4.7 Proterozoic 
Granite 
Breccia 

<5 
Mixing Zone between granite 
and granite breccia 

104.6 120.4 15.8 Proterozoic Granite <2 
Crystalline massive granite 
with numerous xenoliths 

 

Magnetic Susceptibility 

The Warrior Prospect was originally identified as a coincident magnetic high and EM 

anomaly.  The drill core was logged using a handheld magnetic susceptibility meter 

on one piece of core every one meter with details tabulated in the Appendices.   

Petrology indicated the graphite appears to be associated with some opaque oxide 

(probably magnetite) with crystal shapes suggestive of former pyrite. The magnetite 

also forms in micro-cracks along grain boundaries in the rock. 

 

With magnetite associated with the graphite, magnetics can be a valuable tool to 

target graphitic mineralisation.   
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This is also confirmed by the historic drilling completed by Strategic, where drill holes 

PB 16, 17 & 18 targeted magnetic highs and all intersected what they logged as 

“graphitic breccia. “ 

 

Specific Gravity 

Along with magnetic susceptibility, core was also quantified with dry and wet weight 

measurements which were used to calculate a Specific Gravity and are tabulated in 

the Appendices.  The specific gravity was relatively constant between 2.6 & 2.7 and 

reflected the massive nature of the granite.  Of interest was a correlation between 

lower SG (<2.5) and lower Total Sulphur between the granite roof (60m) and 87m.  

This appears to reflect the effects of paleo weathering of the granite before the 

inundation of the Mesozoic. 

 

6.1.6 Petrology 
 

Six representative sliced core samples ranging in size from 4cm-12cm in length were 

collected from the graphite mineralised zone from both drill holes and submitted to 

Geochempet Services based in Clontarf, Queensland.  Petrographic investigation 

(using polished thin section under microscope) was then undertaken to define the 

mineralogy and interpretation of the graphite mineralisation and alteration. Table 7 

provides a breakdown on the petrographic study’s key observations. 

 

The host rock of the graphite mineralisation is predominantly light grey, fine to 

medium grained porphyritic biotite granite which contains darker partly rounded 

altered blebs (having appearance of xenoliths) along with clots or blebs of graphite 

up to 2cm. Unusually, this altered graphitic granite appears to have assimilated 

variable amounts of graphite (possibly after altered and sheared carbonaceous 

xenoliths) and as abundant clots and grains predominantly of reactivated and/or 

remobilised graphite from pervasive hydrothermal alteration. 
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Table 7: Petrology  

Petrology  
Sample 
Name 

WD001 
75.0m 

WD001 
88.8m 

WD001 
110.5m 

WD002 
76.62m 

WD002 
87.5m 

WD002 
88.58m 

Simple 
Rock 
description 
 
 

Altered 
Graphitic 
Granite 

Altered 
Graphitic 
Granite 

Altered 
Graphitic 
Granite 

Altered 
Graphitic 
Granite 

Altered 
Graphitic 
Granite 

Medium Grey 
granite, strongly 

altered 
brecciated – 

foliated graphitic 
recrystallised 

rock of likely of 
metamorphic 

origin  

Mineral % *       

Quartz 25-30% 25-30% 25-30% 25-30% 25-30% 10-15% 

K-Feldspar 25-35% 25-35% 25-35% 25-35% 25-35% - 

Albite (Na 
Feldspar) 

- - - - - 15-20% 

Graphite 5-10% 5-10% 5-10% 10-20% 15-20% 25-35% ** 

Sericite 15-20% 15-20% 15-20% 20-30% 20-30% - 

Biotite 10-15% 3-5% 3-5% 3-5% <1% 10-15% 

Epidote 3-5% 3-5% 3-5% 3-5% - -% 

Chlorite 1-2% 1-2% 1-2% 1-2% 3-5% 10-15% 

Magnetite <1% 3-5% 3-5% 1-2% - - 

Apatite <1% <1% <1% <1% <1% - 

Opaque 
Oxide  
(Magnetite 
and/or 
Ilmenite) 

<1% <1% <1%  <1%  

Cordierite - - - - - 15-20% 

Notes: - * Visual modal % estimate ** abundant graphite veins, clots and Schlieren textures *** 
Italiced noted differences 

 

Generalised Hydrothermal Alteration Assemblage 

• Major alteration:   Graphite and Sericite 

• Medium to weak alteration: Biotite-Chlorite-Epidote-Magnetite +/- Cordierite 

Commonly former Plagioclase feldspar has completely altered to graphite and 

sericite. Former mafic silicates are now altered to graphite, biotite, chlorite and 

epidote – now seen as dark blebs or clots. 

 

Graphite Mineralisation origin 

There appears at least two modes of generation of the graphite mineralisation: 

1. Assimilated xenoliths of carbonaceous meta-sediments; and 

2. Hydrothermal-structural impacts to produce secondary or reactivated 

enrichment of the graphite including hydrothermal veining. 
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Petrologist’s Comments 

 

In total, eight exploration sample were received at Geochempet Services on 

10/11/15; one is a rock sample (121038) and the remainder are drill core sample 

from two drill holes (WD002 and WD003) from the Croydon area. The bulk of the 

samples are considered to be fine to medium-grained, porphyritic, biotite granite 

(using both IUGS and British/Australian classification systems) composed of 

orthoclase, Plagioclase, quartz, biotite and opaque oxides; they are overlain 

unconformably by Jurassic sediments. Sample WD003 at 111.40-111.45m is 

considered to represent the “normal granite” with slight levels of alteration.  

 

Samples WD002 at 75.00-75.06m WD002 at 88.80-88.90m, WD002 at 110.5m, 

WD003 at 76.62-76.66m and WD003 at 87.50-87.62 m is interpreted to represent 

the “graphitic granite”, an altered and sheared granite. The granite is unusual in that 

it contains graphite which is suspected to be sourced from carbonaceous shale 

protolith in the surrounding country rock. This altered and sheared granite is 

interpreted to be from the Proterozoic Esmeralda Granite Supersuite which appears 

to have assimilated graphitic enclaves/xenoliths though to be derived from 

carbonaceous meta-sediments. Samples WD002 at 88.80-88.90m and WD003 at 

87.50-87.62 m both contains larger corroded xenoliths of altered and sheared 

material that display schlieren, lenses and veins of reactivated graphite which 

indicates a much more complex situation for the enrichment of graphite into clots.  

 

Apparently related, but more altered, recrystallized, metamorphic rock (see sample 

WD003 88.58-88.62m) has been substantially modified by reactivated graphite and 

biotite replacement by probably hydrothermal and/or structural effects which has 

significantly changed its final composition to an altered assemblage of graphite-

epidote-biotite-sericite and possibly some cordierite. The alteration is suspected to 

include magnetite obscured by graphite.   

 

The micro-granite is interpreted to be from the Esmeralda Granite Supersuite which 

has assimilated abundant graphitic xenoliths, though to be derived from 

carbonaceous meta-sediments. It is thought to represent S-type granitic rock and to 
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have been probably emplaced in a mesozonal setting, in this case, into the Croydon 

Volcanic Group.  

 

The alteration in the Croydon Province has been linked to Proterozoic volcanism as 

it is a considerable distance from Palaeozoic igneous rocks, but other studies have 

suggested a Permo-Carboniferous date for alteration. Gold deposits in the Croydon 

field occur in the volcanics but the bulk of the gold was produced from deposits in a 

narrow belt of biotite granite. The lodes are mainly located in quartz reefs in sheared 

graphitic granite which contained graphite, arsenopyrite, pyrite, galena, sphalerite 

and traces of gold, silver and copper.  

 

Some of more altered, recrystallized, micro-granitic rock has been substantially 

modified by assimilating xenoliths of carbonaceous meta-sediments which has 

significantly changed its final composition to an altered assemblage of graphite-

magnetite-biotite-chlorite-epidote-sericite and possibly some cordierite. There 

appears to be at least two mode of generation of graphite mineralisation (one within 

xenoliths of carbonaceous meta-sediments and the other appears to have occurred 

during hydrothermal-structural impacts). Thermal metamorphism of the xenoliths and 

quite altered and sheared has produced a complex mechanism of secondary 

enrichment of the graphite including hydrothermal veining. It has also altered pyrite 

in the original sediment to magnetite which is mixed into the graphitic clots along with 

scattered inclusions of the alteration minerals. 

 

6.1.7 Geochemistry 
 

All drill core was despatched to SGS in Townsville for core sample preparation 

where a subsample was split and samples were sent to SGS Perth for analysis. 

The following analysis detailed in Table 8 was completed: 

Table 8: Analysis Details 

Analysis  
 

SGS Code SGS 
Method 

Lower 
Detection 
Limit (%) 

Upper 
Detection 
Limit (%) 

Preparation  PRP88   

Carbonate Carbon  CO3_C CSA02V 0.01 60 

Non Carbonate Carbon NON CO3_C CSA02V 0.01 30 

Graphitic Carbon Cg CSA05V 0.01 30 

Total Carbon TC CSA06V 0.005 100 

Total Sulphur TS CSA06V 0.005 40 
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No other elemental analysis was completed for precious or base metals as these 

holes are twins of historic holes and previously assayed. All results are detailed in 

the Appendices. 

 

As the project and data set is relatively new and small, no detailed geostatistics have 

been completed.  Table 9 details some broad mineralisation zones using an arbitrary 

3% Cg cut-off grade.  

 

Table 9: Graphitic Carbon Intervals 

Hole From 

(m) 

Interval 

(m) 

Cg (%) 

Average 

Cg (%) 

Cut off 

WD002 71 95 6.58 3 

WD003 71.9 29.1 7.83 3 

including 71.9 7.05 12.09 10 

 

A review of results indicates that graphite mineralisation is continuous through the 

granite sequence and is pervasive in nature.    

 

6.1.8 Preliminary Metallurgy 
 

MLM completed preliminary metallurgical analysis on a mineralised composite of 

hole WD002.  The entire mineralised intersection was composited and a series of 

metallurgical test works was completed to attain a high purity and recovery. 

 

Metallurgy was considered to be an important early stage of exploration for graphite, 

as graphite recovery is important to determine before any economic analysis or 

assumptions can be made to warrant further exploration and drilling. 

 

Nagrom Laboratories based in Brisbane completed the test work and have reported 

and achieved a recovery and purity of 97.8% using basic flotation and one caustic 

wash.  These results indicated that the graphite can be upgraded to desirable quality 

at minimal processing. 
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6.2 Touchstone Year 2 

 

Work completed in the Second Year was primarily planning for additional drilling to 

establish graphite resources.  A continuation of review of available literature 

including historic exploration within the region and associated papers relating to 

graphite mineralisation within the Esmeralda Granites was completed.   

 

6.2.1 Preliminary Metallurgy Review 
 

Preliminary metallurgy indicates that Warrior graphite can achieve a graphite 

concentrate of 91.5% Cg with a 91% recovery via a conventional flotation tests.  This 

can be upgraded to 97.8% Cg with a single stage caustic bake.  

 

6.3 Touchstone Year 3 

 

Work completed in the Third Year was primarily planning for additional drilling to 

establish graphite resources.  A continuation of review of available literature 

including historic exploration within the region and associated papers relating to 

graphite and gold mineralisation within the Esmeralda Granites was undertaken.   

 

6.4 Touchstone Year 4 

 

Work completed in the Fourth Year comprised an annual review and summary of 

historic exploration. This work included the collation and tabulation of historic regional 

drilling summarising the drill hole location, company, depth to basement and basement 

lithology data. 

 

In addition, a review of available geophysical and radiometric survey data for EPM 

25779 and the greater Esmeralda Project was completed by Rama Geoscience in 

2019 which summarized all work completed to date and made recommendations on 

next stage of data acquisition and targeting.  

 

All available airborne, ground based and downhole geophysical data and radiometric 

survey data for the entire study area was identified and tabulated. The data was 



 34 

sourced from either the GSQ or GA, or was already available (prior MLM surveys).   

Updated imagery from some of these surveys have been prepared for use on the 

project. 

 

While the work completed by Rama did not identify any targets worth pursuing within 

EPM 25779. It did identify two (2) targets worth further investigation, notably T1 & T2 

which are located within other MLM EPMs. 

 

Recommendations of potential follow up work based on the data in the existing 

datasets included: 

• Modelling of magnetic and gravity anomalies to determine depth to the 

sources. 

• Target selection based on interpretation of magnetic and gravity data and 

modelling results. 

• More rigorous processing of the AusAEM data from around Croydon, although 

this is considered low priority. 

 

6.5 Touchstone Year 5 

 

Work completed in the Fifth Year comprised an annual review and summary of historic 

exploration. This work included the collation and tabulation of historic regional drilling 

summarising the drill hole location, company, depth to basement and basement 

lithology data. 

 

A drilling program of 31 holes was planned however the planned program was delayed 

due to restrictions on travel and access to regional areas and the availability of 

contractors due to Covid19. 

6.6 Touchstone Year 6 

 

In the sixth year of tenure, exploration was desktop-based and comprised a review of 

the new exploration model developed in Years 4 & 5. The planned drilling program & 

geological mapping was deferred due to delays and restrictions on access and the 

availability of contractors resulting from the Covid19 pandemic. 
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7 CONCLUSIONS 
 

Despite the company’s belief that there are still resources to be defined on the 

tenement, the company has undertaken a rationalised of all its tenements and has 

decided to surrender the tenement in order to focus on its Cape Flattery Project. 
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