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Clarification 
Results are estimates and subject to change 
The interpretations and conclusions reached in this Report are based on current scientific understanding and the best 
evidence available to the authors at the time of writing. It is the nature of all scientific conclusions that they are founded 
on an assessment of probabilities and, however high these probabilities might be, they make no claim for absolute 
certainty. 

The ability of any person to achieve forward-looking production and economic targets is dependent on numerous 
factors that are beyond CSA Global’s control and that CSA Global cannot anticipate. These factors include, but are not 
limited to, site-specific mining and geological conditions, management and personnel capabilities, availability of funding 
to properly operate and capitalise the operation, variations in cost elements and market conditions, developing and 
operating the mine in an efficient manner, unforeseen changes in legislation and new industry developments. Any of 
these factors may substantially alter the performance of any mining operation. 
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Executive Summary 

CSA Global Pty Ltd (CSA Global), an ERM Group company, was requested by InterGroup Mining Limited 
(“IGM” or “the Company”) to prepare a Competent Persons Report (CPR) as information to support ongoing 
fundraising for the company.  

The funds raised will be used to continue resource development and exploration work at the Company’s 
Queensland, Australia kaolin and gold projects, referred to as the “Brilliant Brumby” project, located in the 
Lolworth Range, 190 km southwest of Townsville, Queensland, Australia.  

IGM was incorporated in 2013 as an unlisted Australian public company. Together with its wholly owned 
subsidiary Jodo Gold Pty Ltd, IGM has a 100% interest in the Brilliant Brumby project. 

IGM hold a 179 ha Mining Lease (ML 100008), Mining Lease Application (MLA 100282) and five Exploration 
Permits (Minerals) totalling 178 km2 (EPM 18419, EPM 25299, EPM 25431, EPM 26366, EPM 27705). These 
tenements are granted to IGM under the Queensland Government’s successive mineral tenements system 
under which prospecting and exploration permits for minerals may be converted to Mineral Development 
Licences and Mining Leases (MLs) by meeting appropriate, increasingly specific and rigorous, project 
development criteria. IGM is considered by CSA Global to have met all obligations associated with 
maintenance of the exploration and mining tenements that form the basis of the project. Native Title has 
been extinguished on 96.4% of the land covered by IGM’s exploration and mining tenements. Expenditure of 
A$987,264 has been incurred by IGM on exploration to 31 December 2021. 

The Brilliant Brumby project is located in northeast Queensland, approximately 250 km by road southwest 
of Townsville. The closest major town is Charters Towers 95 km to the east-northeast of the project area. The 
area is dominated by a savannah landscape of grasslands with sparse eucalypt stands. The principal land use 
is beef cattle grazing. The Flinders Highway that connects Townsville and Charters Towers with western 
Queensland towns passes to the south of IGM’s tenements. The Townsville to Mount Isa freight railway 
parallels the highway. 

No material existing or potential obstacles to exploring, developing or mining activity have been identified. 

IGM has conducted systematic exploration, resource evaluation and metallurgical testwork for both kaolin 
and gold, using a range of methods and modern techniques including comprehensive compilation and critical 
review of exploration by previous tenement holders in the region; geological mapping; soil, rock chip and 
stream sediment geochemical sampling; airborne and ground geophysics; satellite image analysis; drilling, 
bulk sampling; geological modelling and resource estimation and exploration target definition. Mineralisation 
extracted from kaolin prospects has been used to conduct metallurgical studies to determine potential 
product quality and applications, that in turn has been used by IGM to examine potential markets. This work 
is continuing.  

Geologically, the Brilliant Brumby project is located in the 800–360 Ma, Neo-Proterozoic to Devonian age 
Charters Towers Province. This consists of basement metamorphic units overlain by 500–470 Ma (Late 
Cambrian to Early Ordovician) volcanics and metasediments. The earlier units were intruded by mainly 
granitic rocks between 430 and 380 million years ago (Late Silurian to Early Devonian). Gold mineralisation is 
associated with quartz reefs and breccias associated with hydrothermal activity, developed within the older 
volcanics and metasediments. Weathering of these rocks has contributed to the development of alluvial gold 
occurrences. The project area is traversed by several, regionally significant geological and geophysical 
lineaments. Complex intersections of regional linear features and faults are frequently favourable sites for 
the development of mineral deposits. Deep weathering of the near-surface rocks occurred between about 
80 and 50 million years ago as the ancient Gondwana continental plate broke up and the Australian plate 
drifted north. Continued weathering and erosion led to the development of the almost flat Featherby land 
surface (preserved on the Lolworth plateau) at which kaolin deposits have developed on weathered granite, 
preserved beneath thin, younger sedimentary cover.  
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The region has a number of significant gold deposits, including Mount Leyshon, Ravenswood, Pajingo and 
auriferous quartz-vein associated gold deposits in the Charters Towers area, which provide structural, 
geophysical and geochemical analogues and exploration targeting models for the Brilliant Brumby project 
area. The gold endowment of northeast Queensland exceeds 25 Moz and includes several deposits with gold 
inventories exceeding 3 Moz. Several significant base metal deposits have also been discovered in the region 
that have produced ore with an aggregate value exceeding A$50 billion at current metal prices. 
Mineralisation commenced with Ordovician (~485 Ma) volcanic-hosted base metal deposits, followed by gold 
mineralising events at ~400 Ma centred around Charters Towers and epithermal gold mineralisation at 
~345 Ma.  

Historical mining of gold from quartz reef and breccia deposits has occurred in the project area. There has, 
however, been a paucity of modern, systematic gold exploration in the project area. 

Although alluvial gold has been mined historically in the region, the potential for significant new alluvial 
deposits in the project area is considered by IGM to be low. 

Kaolin potential in the region was not widely recognised until the discovery of the Surprise deposit by IGM. 
Subsequent examination of satellite imagery contributed to recognition of white, kaolinitic granite at other 
sites along the Lolworth Plateau escarpment Some previous kaolin exploration occurred at Maryvale to the 
north of Brilliant Brumby, targeting basalt-related material. The precursor granite is relatively low in iron-
bearing minerals, facilitating formation of high-quality, white kaolin deposits as residual mantles.  

IGM identified potential for kaolin mineralisation developed by intense leaching of granite at an 
unconformity with Tertiary cover that occurs along a 16–18 km northeasterly trend along the southern side 
of the Lolworth Plateau. Reconnaissance mapping has confirmed kaolin at localities over a 4 km of strike, 
with satellite imagery analysis indicating that deposits are more extensive. 

Mineral Resource Estimates (kaolin) 

Exploration and resource evaluation drilling, sampling and extensive product testing by IGM has enabled the 
preparation of resource estimates for two deposits: Surprise and Clydesdale, both of which are classified as 
residual-style deposits. The Mineral Resource estimates were prepared by CSA Global during 2021. The 
resource estimates were based on all available drilling data, including recent drilling results, and considered 
metallurgical and potential product testwork commissioned by IGM from a range of consultants. 

Surprise Deposit 

The kaolin mineralisation occurs as a kaolinised granite, which constitutes a component of a bulk quartz 
(silica) and clay deposit. The deposit is a remnant of an originally more extensive ancient land surface which 
has been partly eroded. Although the feldspar minerals in the granite were decomposed to clay minerals, the 
resistant quartz grains were not affected by this process to the same extent and remain as sand-sized grains. 

The Surprise Kaolin deposit is 600 m in strike, between 600 m and 800 m in width, and between 5 m and 
18 m in thickness. Geological models were prepared based upon the geological logs of weathering intensity 
from drillhole samples, and the logged colour of the samples.  

An Inferred Mineral Resource for the Surprise deposit is set out in Table 1. 

Table 1: Inferred Mineral Resource estimate – Surprise deposit 

Volume (m3) Tonnes (t) Kaolinite (%) Al2O3 (%) Fe2O3 (%) K2O (%) LOI (%) Kaolinite (t) 

380,000 700,000 38.8 17.2 1.4 2.2 5.4 270,000 

The Mineral Resource estimate is reported at a cut-off grade of Al2O3 >0%.  

Travel restrictions related to COVID-19 prevented suitable opportunities for a site inspection by the 
Competent Person for the kaolin resource estimate up until the time of preparation of this Mineral Resource 
statement. A site inspection has since been conducted. 
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Metallurgical tests were carried out on grab samples sourced from the Surprise pit by several metallurgical 
laboratories, with the aim of determining the most appropriate kaolin product from the deposit. CSA Global 
concludes that the Surprise pit samples tested may be processed to yield products that are potentially 
suitable for a range of kaolin markets. Further metallurgical testwork will be required in conjunction with 
additional drilling to improve confidence in the resource estimate. Recommendations for further kaolin 
resource evaluation work are included in this report. CSA Global proposes that reasonable prospects for the 
eventual economic extraction of the Surprise Mineral Resource, required by the JORC Code (JORC, 2012) have 
been demonstrated. 

Clydesdale Deposit 

The Clydesdale deposit is geologically similar to the Surprise deposit. An Inferred Mineral Resource estimate 
for the Clydesdale deposit is reported in Table 2. 

Table 2: Inferred Mineral Resource estimate – Clydesdale deposit 

Tonnes 
(Mt) 

Yield 
<45 µm (%) 

Product 
tonnes (Mt) 

Kaolinite 
(%) 

K2O 
(%) 

Na2O 
(%) 

Fe2O3 
(%) 

SiO2 
(%) 

Al2O3 
(%) 

LOI 
(%) 

Kaolinite 
(Mt) 

7.2 46 3.3 84 1.2 0.06 1.4 49.6 35.1 12.0 2.8 

The Clydesdale Mineral Resource estimate is reported below a cut-off grade of 2% (Na2O + K2O) and <2% 
Fe2O3. Classification of the Mineral Resource considers the geological understanding of the deposit, quality 
of the sampling and density data, drillhole spacing and quality of the grade interpolation. In addition, due 
consideration was given to the product purity and size distribution, logistics, and proximity to markets, in 
accordance with Clause 49 of the JORC Code (JORC, 2012). This is the maiden Mineral Resource estimate for 
the Clydesdale deposit. No previous mining for kaolin has occurred at Clydesdale. 

The Competent Person (Mineral Resources) visited the project on 14–15 December 2021. The Competent 
Person checked drillhole collar coordinates against surveyed records and formed an understanding of the 
geological and geographical setting of the deposit. Drill core and aircore (AC) sample chips were inspected at 
the Brumby exploration camp and compared with drill logs. Selected billets of diamond core were compared 
to AC samples from equivalent downhole depths, in cases where the two holes were twinned. The Competent 
Person has not visited any of the analytical or mineralogical laboratories used by IGM.  

The outcome of the site visit was that data has been collected in a manner that supports reporting a Mineral 
Resource estimate in accordance with the guidelines of the JORC Code, and controls on the mineralisation 
are well-understood. CSA Global is of the opinion that available process testwork supports the classification 
of the Clydesdale deposit as an Inferred Mineral Resource in terms of Clause 49 of the JORC Code (JORC, 
2012). The Inferred classification is based upon drillhole spacing, quality of sampling and sample analyses, 
quantity of density measurements, the relative confidence in the geological interpretation, and geostatistical 
outputs from grade interpolation. Additionally, and in accordance with Clause 49 of the JORC Code, due 
consideration was given to the product purity and size distribution, with consideration given to logistics and 
proximity to markets. As with the Surprise deposit, recommendations for further kaolin resource evaluation 
work to improve confidence in the Clydesdale kaolin resource are included in this report. 

Gold Exploration Target 

An Exploration Target meeting JORC Code requirements (JORC, 2012) has been reported. Discussions 
between CSA Global, IGM and exploration consultants engaged by IGM concluded that the current geological 
and gold mineralisation knowledge for the project was considered insufficient to support the estimation of a 
Mineral Resource estimate.  

CSA Global propose an Exploration Target of between 0.3 Mt and 1 Mt with a gold grade range of 1.5 g/t and 
2.5 g/t for the Brilliant Brumby and Brandy Creek projects.  

It is noted that the potential quantity and grade is conceptual in nature, that there has been insufficient 
exploration information to estimate a Mineral Resource, and that it is uncertain if further exploration will 
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result in the estimation of a Mineral Resource. The Exploration Target is based upon actual exploration 
results.  

IGM’s proposed explora�on and gold mineralisa�on delinea�on program include a processing facility 
upgrade with further test mining and processing over the next 12–24 months. Excava�ons at Brandy Creek 
to establish the con�nuity of the quartz veining hos�ng the mineralisa�on is planned once MLA 100282 is 
granted, which should be June 2022. Resource drilling over the next 12–24 months is expected to con�nue 
at ML 100008, Brandy Creek and High Ridge, and surface explora�on of the Mundic Breccia (EPM 26366) 
target. 

The reported Explora�on Target ranges are based upon three-dimensional models, which have helped to 
define the tonnage ranges, and upon sta�s�cs of sample analyses, which have helped to define the range of 
gold grades. 

Technical Risks 

Mineral Resource Risks 

Opportunities for improvement were identified with the current Mineral Resources by CSA Global, which 
might be readily incorporated in future model updates. 

The Mineral Resources are classified as Inferred, in accordance with the JORC Code, and a level of risk is 
associated with this classification level. The Mineral Resources are based upon limited geological evidence 
and sampling. Geological evidence is sufficient to imply but not verify the continuity of the host geological 
zone, and kaolinite quality. The quality and concentrations of kaolinite have been identified and limited 
measurements, sampling and metallurgical testwork completed, but the data are insufficient to allow the 
geological continuity, and kaolinite quality to be confidently interpreted. No assumption is provided that an 
upgrading of the classification category will occur with additional sampling and testwork. 

Confidence in the estimate of Inferred Mineral Resources is not sufficient to allow the results of the 
application of technical and economic parameters to be used for detailed planning in mining studies.  

The metallurgical (process) test methods can have a significant effect on the quality of kaolin concentrate 
produced at a laboratory scale, and that such tests should be tailored for specific geological and mineralogical 
conditions and desired product outcomes for specific markets. 

Therefore, it is cautioned that laboratory process (metallurgy) test results used to estimate Mineral 
Resources for industrial minerals such as kaolin may not reflect either the process flowsheet adopted after 
completion of technical studies, or the layout of the final process plant. 

Exploration Target Risks 

An Exploration Target is a statement or estimate of the exploration potential of a mineral deposit in a defined 
geological setting where the statement relates to mineralisation for which there has been insufficient 
exploration to estimate a Mineral Resource. JORC notes that “the potential quantity and grade is conceptual 
in nature, that there has been insufficient exploration information to estimate a Mineral Resource and that is 
uncertain if further exploration will result in the estimation of a Mineral Resource”. 

A risk associated with the gold deposits at Brilliant Brumby and Brandy Creek are associated with the short 
scale continuity of the quartz veins hosting the mineralisation. If a Mineral Resource were to be reported, 
the tonnages may be insufficient to convert to an Ore Reserve. 
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1 Introduction 
1.1 Context, Scope and Terms of Reference 

CSA Global Pty Ltd (CSA Global), an ERM Group company, was requested by InterGroup Mining Limited 
(“IGM” or “the Company”) to prepare a Competent Persons Report (CPR) reviewing IGM’s work to date, 
progress with the projects, and recommending opportunities for further work to improve kaolin and gold 
resource confidence. The Company’s projects comprise the 100% owned Brilliant Brumby project, located in 
the Lolworth Range, 190 km southwest of Townsville, Queensland, Australia (Figure 1-1). 

 
Figure 1-1: Location of IGM’s projects in north Queensland, Australia 
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IGM holds a 179 ha Mining Lease (ML 100008), Mining Lease Application (MLA 100282) and five Exploration 
Permits (Minerals) totalling 178 km2 (EPM 18419, EPM 25299, EPM 25431, EPM 26366, EPM 27705). 

This CPR is addressed to the Directors of IGM and its advisors. CSA Global understands this report is to be 
used as information to support ongoing fundraising for the Company.  

1.2 Access to Information 

This report is based on information provided to CSA Global by IGM and consultants engaged by IGM, including 
a technical assessment report by Map to Mine Pty Ltd (MTM) (Morrison & Ward, 2021), in addition to 
information gathered during a site visit in December 2021, open-file data sources, and interpretation of 
geological data by CSA Global that was used to prepare geological models and resource estimates for the 
kaolin projects, and to prepare an exploration target for gold mineralisation in IGM’s tenements, in 
compliance with JORC (2012). CSA Global believes that IGM provided access to all relevant information 
available to the date of this report for the projects examined herein, that has been supplemented by 
information from CSA Global’s own databases and public sources that are included in the list of references 
provided in this report. 

1.3 Standards and Compliance  

The CPR is subject to the Australasian Code for Reporting of Exploration Results, Mineral Resources and Ore 
Reserves (“JORC Code”) (JORC, 2012) and the Australasian Code for Public Reporting of Technical 
Assessments and Valuations of Mineral Assets (“VALMIN Code”) (VALMIN, 2015).  

In preparing this CPR, CSA Global: 
• Adhered to the VALMIN Code (VALMIN, 2015). 
• Relied on the accuracy and completeness of the data provided to it by IGM, and that IGM has made 

CSA Global aware of all material information in relation to the projects. 
• Relied on IGM’s representation that it will hold adequate security of tenure for exploration and 

assessment of the projects to proceed; and relied on a report prepared by Michelle Kennedy dated 
February 2021, documenting the state of IGM’s tenements according to Queensland Government 
databases (Kennedy, 2021). 

• Required that IGM provide an indemnity to the effect that IGM would compensate CSA Global in respect 
of preparing the CPR against any and all losses, claims, damages and liabilities to which CSA Global or its 
Associates may become subject under any applicable law or otherwise arising from the preparation of 
the CPR to the extent that such loss, claim, damage or liability is a direct result of IGM or any of its 
directors or officers knowingly providing CSA Global with any false or misleading information, or IGM, or 
its directors or officers knowingly withholding material information. 

• Required an indemnity that IGM would compensate CSA Global for any liability relating to any 
consequential extension of workload through queries, questions, or public hearings arising from the 
reports. 

1.4 Compliance with the VALMIN and JORC Codes 

This CPR has been prepared in accordance with the JORC and VALMIN Codes (JORC, 2012), (VALMIN, 2015), 
which are binding upon Members of the Australian Institute of Geoscientists (AIG) and the Australasian 
Institute of Mining and Metallurgy (AusIMM), and the and the rules and guidelines issued by such bodies as 
the Australian Securities and Investments Commission (ASIC) and Australian Securities Exchange Limited that 
pertain to expert reports of this nature. This report is also prepared in accordance with the requirements of 
the London Stock Exchange, which has adopted the AIM Guidance1 regarding disclosure by mining and oil 
and gas companies dated June 2009. The Alternative Investment Market (AIM) is a sub-market of the London 
Stock Exchange. 

 
1 Note For Mining and Oil & Gas Companies - June 2009 (AIM Note for Mining, Oil and Gas Companies). 
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1.5 Legal Matters 

CSA Global has not been engaged to comment on any legal matters and notes that it is not qualified to make 
legal representations regarding the ownership and legal standing of the tenement licences. CSA Global has 
not attempted to confirm the legal status of the tenure associated with the projects and has relied on 
information provided by IGM. 

1.6 Principal Sources of Information and Reliance on Other Experts 

CSA Global has based its review of the projects on information made available to the principal authors by 
IGM, along with technical reports prepared by consultants, government agencies and previous tenements 
holders, and other relevant published and unpublished data. 

CSA Global has also relied on a technical assessment report (Morrison & Ward, 2021) and other reports 
prepared for IGM by MTM (exploration and mining consultants, Townsville, Queensland) for exploration and 
resource evaluation work conducted by MTM on behalf of IGM. Preparation of the CPR also benefitted from 
discussions with IGM’s management and its consultants. This CPR has been based upon information available 
up to the date of this CPR. 

CSA Global has endeavoured, by making all reasonable enquiries, to confirm the authenticity, accuracy, and 
completeness of the technical data upon which this CPR is based. Unless otherwise stated, information and 
data contained in this technical report, or used in its preparation, has been provided by IGM or its 
consultants. 

IGM was provided a final draft of this CPR and requested to identify any material errors or omissions prior to 
its lodgement. 

CSA Global has relied on tenement information contained in the Independent Solicitor’s Report and a 
tenement consultant’s report provided by IGM (McCullough Robertson Lawyers, 2021; Kennedy, 2021 
respectively). CSA Global has independently verified that details of the tenements forming the project 
provided by IGM correspond with Queensland Department of Resources (DoR) databases, accessed online, 
but has not further investigated the legal status or ownership of the tenements or any of the underlying 
agreements. 

IGM has warranted to CSA Global that the information provided for preparation of this CPR correctly 
represents all material information relevant to the tenements. Details on the tenements are provided 
Section 2 of this CPR. 

CSA Global undertook a site visit to the Brilliant Brumby project in December 2021. 

This CPR contains statements attributable to third parties. These statements are made or based upon 
statements made in previous technical reports that are publicly available from government sources. The 
authors of these reports have not consented to their statements use in this CPR, and these statements are 
included in accordance with ASIC Corporations (Consent and Statements) Instrument 2016/72. 

1.7 Authors of the Report 

The CPR has been prepared by CSA Global, a privately-owned consulting company and part of the ERM Group, 
that has been operating for over 30 years, with its headquarters in Perth, Western Australia (WA). 

CSA Global provides multidisciplinary services to a broad spectrum of clients across the global mining 
industry. Services are provided across all stages of the mining cycle from project generation to exploration, 
resource estimation, project evaluation, development studies, operations assistance, and corporate advice, 
such as valuations and independent technical documentation. 

This CPR has been prepared by a team of consultants sourced from CSA Global’s offices in Brisbane, 
Queensland, and Perth, WA, and Associates. The individuals who have provided input to the CPR have 
extensive experience in the mining industry and are members in good standing of appropriate professional 
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institutions. The Consultants preparing this CPR are specialists in the field of geology and exploration, relating 
to industrial minerals, including kaolin, and gold. 

The following individuals, by virtue of their education, experience, and professional association, are 
considered Competent Persons, as defined in the JORC Code (2012), for this CPR. The Competent Persons’ 
individual areas of responsibility are presented below: 
• Coordinating author – Ms Ivy Chen (Principal Consultant with CSA Global in Perth, WA) is managing the 

report and is responsible for the entire report 
• Author – Mr Andrew Waltho (Principal Associate, Geology with CSA Global in Brisbane, Queensland) is 

the principal author of the report and is responsible for the entire report 
• Author – Mr David Williams (Principal Consultant, Geology with CSDA Global in Brisbane, Queensland) is 

responsible for the geological interpretation and resource estimates presented in this report 
• Peer reviewer – Dr Andrew Scogings (Principal Consultant, Geology with CSA Global in Perth, WA) has 

reviewed the entire report 
• Partner in Charge – Mr Graham Jeffress (Manager Corporate of CSA Global in Perth, WA) is responsible 

for the entire report. 

The CPR was managed by CSA Global Principal Consultant, Ivy Chen BAppSc (Geology), MAusIMM, GAICD. 
Ms Chen is a corporate governance specialist, with over 30 years’ experience in mining and resource 
estimation. She served as the national geology and mining adviser for the ASIC from 2009 to 2015. Ms Chen’s 
experience in the mining industry in Australia and China as an operations and consulting geologist includes 
open pit and underground mines for gold, manganese and chromite, and as a consulting geologist she has 
conducted mineral project evaluation, strategy development and implementation, through to senior 
corporate management roles. Recent projects completed include listings and other commercial transactions 
on the Australian, Singapore, Hong Kong and United Kingdom stock exchanges. Ms Chen is a company 
director and is a member of the VALMIN Committee. 

The information in this CPR that relates to the Technical Assessment of IGM’s mineral assets reflects 
information supplied to CSA Global by the Company that was compiled and conclusions derived by CSA Global 
Principal Associate, Andrew Waltho BAppSc (Hons) (Applied Geology), FAIG, RPGeo (Mineral Exploration and 
Mining Geology), FAusIMM, FGS, MIMMM, GAICD. Mr Waltho is a not a related party or employee of IGM. 
He has sufficient experience relevant to the Technical Assessment and Valuation of the Mineral Assets and 
Mineral Resources under consideration and to the activity which he is undertaking to qualify as a Practitioner 
and Competent Person as defined in the 2015 Edition of the “Australasian Code for Public Reporting of 
Technical Assessments and Valuations of Mineral Assets” and the 2012 Edition of the Australasian Code for 
Reporting of Exploration Results, Mineral Resources and Ore Reserves (“the JORC Code”). Mr Waltho 
consents to the inclusion in the CPR of the matters based on information compiled by him in the form and 
context in which it appears. 

Mr Waltho has 38 years’ experience in the resources sector in exploration, mining and corporate 
management in Australia, gained through work on projects both within Australia and internationally. 
Mr Waltho is an independent consultant engaged as an Associate of CSA Global’s exploration team working 
on independent technical assessments for company listings and project reviews, exploration program design 
and execution, as well as acting as Competent Person under the JORC Code. He has extensive knowledge of 
exploration targeting; mine resource delineation; resource development studies; regional exploration and 
management; business development; project evaluations; and management of economic studies. Mr Waltho 
has led multi-disciplinary study and exploration teams globally. His experience includes exploration for base 
metals, gold, iron ore, lithium and other battery materials, potash, uranium, thermal and metallurgical coal, 
and industrial minerals.  

Geological interpretations and accompanying mineral resource estimates presented in this report were 
prepared by Mr David Williams (Principal Consultant, Geology with CSA Global in Brisbane, Queensland). 

The CPR was peer reviewed by CSA Principal Consultant, Dr Andrew Scogings. 
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This CPR was authorised by CSA Global Partner (Asia Pacific) and Principal Consultant, Graham Jeffress, 
BSc (Hons) (Applied Geology), RPGeo (Mineral Exploration), FAIG, FAusIMM, FSEG, MGSA. Mr Jeffress is a 
geologist with over 30 years’ experience in exploration geology and management in Australia, Papua New 
Guinea, and Indonesia. He has worked in exploration (ranging from grassroots reconnaissance through to 
brownfields, near-mine, and resource definition), project evaluation and mining in a variety of geological 
terrains, commodities, and mineralisation styles within Australia and internationally. Mr Jeffress is 
competent in multidisciplinary exploration, and proficient at undertaking prospect evaluation and all phases 
of exploration. He has completed numerous independent technical reports (IGR, CPR, QPR) and valuations of 
mineral assets. Mr Jeffress now coordinates and participates in CSA Global’s activities providing expert 
technical reviews, valuations, and independent reporting services to groups desiring improved understanding 
of the value, risks and opportunities associated with mineral investment opportunities. 

1.8 Independence 

Neither CSA Global, nor the authors of this CPR, has or has had previously, any material interest in IGM or 
the mineral properties in which IGM has an interest. CSA Global’s relationship with IGM is solely one of 
professional association between client and independent consultant. 

CSA Global is an independent geological consultancy. Fees are being charged to IGM at a standard 
commercial rate for the preparation of this CPR, the payment of which is not contingent upon the conclusions 
of the CPR. The fee for the preparation of this CPR is approximately A$37,000. 

No member or employee of CSA Global is, or is intended to be, a director, officer or other direct employee 
of IGM. No member or employee of CSA Global has, or has had, any shareholding in IGM. 

There is no formal agreement between CSA Global and IGM as to the Company providing further work for 
CSA Global. 

1.9 Declarations 

1.9.1 Purpose of Document 

This CPR has been prepared by CSA Global at the request of, and for the sole benefit of IGM. Its purpose is 
to provide an independent technical assessment of the Company’s Queensland mineral assets, as 
information to support ongoing fundraising for the Company. This document is not intended to serve any 
purpose beyond that stated and should not be relied upon for any other purpose. 

The report has been prepared in a form that accords with the requirements of the London Stock Exchange, 
which has adopted the AIM Guidance2 regarding disclosure by mining and oil and gas companies dated June 
2009. 

The statements and opinions contained in this CPR are given in good faith and in the belief that they are not 
false or misleading. The conclusions are based on the reference date of 9 February 2022 and could alter over 
time depending on exploration results, mineral prices, and other relevant market factors. 

1.9.2 Competent Person’s Statement 

The exploration results in this CPR have been prepared and reported in accordance with the JORC Code 
(2012). The information in this CPR that relates to Technical Assessment of the Mineral Assets or Exploration 
Results is based on information compiled and conclusions derived by Mr Andrew Waltho, a Competent 
Person who is a Fellow of both the AIG and AusIMM, and by Mr David Williams, Principal Geologist with 
CSA Global, Brisbane, Queensland, who is a Member of AIG. 

Mr Waltho is an Associate of CSA Global and has no conflict of interest in relation to this CPR. 

Mr Waltho has sufficient experience that is relevant to the Technical Assessment of the Mineral Assets under 
consideration, the style of mineralisation and types of deposit under consideration and to the activity being 

 
2 Note For Mining and Oil & Gas Companies - June 2009 (AIM Note for Mining, Oil and Gas Companies). 
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undertaken to qualify as a Practitioner as defined in the 2015 Edition of the “Australasian Code for Public 
Reporting of Technical Assessments and Valuations of Mineral Assets”, and as a Competent Person as defined 
in the 2012 Edition of the “Australasian Code for Reporting of Exploration Results, Mineral Resources and 
Ore Reserves”. Mr Waltho consents to the inclusion in the CPR of the matters and the supporting information 
based on his information in the form and context in which it appears. 

Mr Williams is an employee of CSA Global and has no conflict of interest in relation to this CPR. 

Mr Williams has sufficient experience that is relevant to the Technical Assessment of the Mineral Assets 
under consideration, the style of mineralisation and types of deposit under consideration and to the activity 
being undertaken to qualify as a Practitioner as defined in the 2015 Edition of the “Australasian Code for 
Public Reporting of Technical Assessments and Valuations of Mineral Assets”, and as a Competent Person as 
defined in the 2012 Edition of the “Australasian Code for Reporting of Exploration Results, Mineral Resources 
and Ore Reserves”. Mr Williams consents to the inclusion in the CPR of the matters and the supporting 
information based on his information in the form and context in which it appears. 

1.10 About this Report 

This CPR describes kaolin and gold mineralisation identified in IGM’s Queensland mining and exploration 
tenements. The geology and mineralisation for the Brilliant Brumby project is discussed in detail to provide 
a view of resource potential and further, as yet untested, prospectivity. A wealth of data pertains to the work 
done on the projects and an effort was made to summarise this to contain the size and readability of the CPR.  

No valuation has been requested or completed for the projects. 

All costs and expenditures described in this report are in Australian dollars (A$). 

All coordinates used in the text, plans, maps and tables are based on the Geodetic Datum of Australia (GDA) 
2020, Map Grid of Australia Zone 55 (MGA55). 

A Summary of Assets in the form required by the London Exchange (London Stock Exchange, 2009) is 
presented in Appendix A.  

A Summary of Reserves and Resources by Status in the form required by the London Exchange (London Stock 
Exchange, 2009) is presented in Appendix B.  

1.11 Consent 

CSA Global has given its written consent for this CPR to be used for the purposes of fundraising, including 
publication on the IGM’s website. This consent also covers the inclusion of statements made by CSA Global 
and references of its name in other documents pertaining to IGM’s fundraising. 

CSA Global confirms that, having taken all reasonable care to check that such is the case and to the best of 
its knowledge and belief, that the information contained in this CPR is in accordance with the facts and does 
not omit anything likely to affect the meaning of the information. CSA Global confirms that nothing has come 
to its attention to indicate any material change to what is reported in this CPR. 
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2 Exploration and Mining Tenure and 
Environmental Rights and Obligations 

2.1 Overview 

Information regarding IGM’s tenements was provided by independent solicitors, McCullogh Robertson 
Lawyers in a letter dated 23 November 2021 (McCullough Robertson Lawyers, 2021), and a tenement 
management report prepared by MTM (Kennedy, 2021). These documents provide information relating to: 
• General tenement information and standing 
• Land access and compensation 
• Native title 
• Aboriginal cultural heritage 
• Environmental issues, including under State and Commonwealth legislation. 

CSA Global has relied on the opinions provided by these documents with regards to the validity, ownership, 
and standing of IGM’s tenements. CSA Global makes no other assessment or assertion as to the legal title of 
the tenements and is not qualified to do so.  

Queensland has a successive mineral tenements system under which prospecting and exploration permits 
for minerals may be converted to Mineral Development Licences and MLs by meeting appropriate, 
increasingly specific and rigorous, project development criteria. The tenement regime is administered by the 
DoR under the Mineral Resources Act 1989 (Qld) (MRA) and the Mineral and Energy Resources (Common 
Provisions) Act 2014 (Qld) (MERCP). The MRA and the MERCP together establish and regulate the tenement 
administration framework, including matters in relation to obtaining and dealing with tenements, reporting 
and financial obligations and landowner and occupier rights.  

Exploration for minerals other than coal is generally carried out under an EPM, which entitles the holder to 
enter land within the permit area to undertake exploration activities. The entitlement is subject to complying 
with associated obligations. An EPM does not entitle its holder to conduct mining activities. 

An ML entitles the holder to enter and remain on the land the subject of the lease for the purpose of mining 
for and extracting minerals. An ML can be granted for any period and can be subsequently renewed at the 
end of the term. 

An environmental authority licence and financial assurance for authorised activities on each mineral permit 
is required. The Queensland Department of Environment and Science, (formerly the Department of 
Environment and Heritage Protection) grants environmental authorities for mining and exploration under 
the Environmental Protection Act 1994. 

Mineral permits may or may not be subject to native title protection conditions or another native title 
agreement, under the Native Title Act 1993 (Cth). Nevertheless, the holder of mineral permit must take all 
reasonable and practical measures to ensure no harm to Aboriginal cultural heritage and has a cultural 
heritage “duty of care”, under the provisions of the Aboriginal Cultural Heritage Act 2003. 

No exploration and mining activities are permitted in Queensland in national parks and World Heritage listed 
areas, and any conditions in place over restricted areas must be observed. No exploration and mining 
activities are permitted on the surface of reserve land unless you have first obtained written consent from 
the reserve landowner or the consent of the Governor in Council. 

IGM’s tenements are held directly by InterGroup Mining Limited or Jodo Gold Pty Ltd, a wholly owned 
subsidiary of IGM. IGM has advised CSA Global that all consents, licences, approvals or authorisations of, or 
registrations, filings or similar formalities with any state or federal governmental, judicial, regulatory or other 
authority or agency in Queensland and Australia, which are required by Queensland, and Australian law are 
in order.  
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IGM’s drilling and exploration programs require short-term rehabilitation.  

The Company pays annual rents to the DoR as well as annual rates to the prevailing local government in 
whose area the tenements are located. 

2.2 IGM Exploration and Mining Tenure Status 

The IGM and Jodo Gold Pty Ltd Queensland exploration and mining tenements are located in the Charters 
Towers district of North Queensland, Australia, 95 km west of Charters Towers and 250 km from Townsville 
(Figure 2-1). The tenements cover approximately 178.2 km2, with ML 100008 covering 179.6 ha within 
EPM 18419. 

 
Figure 2-1:  IGM’s exploration and mining tenements located in the Charters Towers region, north Queensland, 

Australia (Kennedy, 2021) 

The Independent Solicitors verified the status of IGM’s tenements on 17 June 2021, with the details 
summarised in Table 2-1. Confirmation was also received that all expenditure commitments pertaining to 
IGM’s EMPs have been satisfied. 

Applications to renew the EPMs can be lodged within the period that is three to six months in advance of 
their expiry date. An application to renew the ML can be made within the period that is six to 12 months in 
advance of its expiry date. Renewal applications must be accompanied by sufficient information to allow the 
DoR to determine whether renewal is appropriate in the circumstances of the tenement. 
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2.3 Exploration Permits 

2.3.1 Current Exploration Permits 

EPMs in Queensland are allocated on a block and sub-block basis. A block is the land contained within two 
meridians 5’ of longitude apart each meridian being a multiple of 5’ of longitude from the meridian of 
Greenwich and within two parallels of latitude 5’ apart each parallel of latitude being a multiple of 5’ of 
latitude from the equator. A block is divided into 25 sub-blocks, each sub-block being bounded by two 
meridians 1’ of longitude apart and two parallels of latitude and 1’ of latitude apart. The currently granted 
IGM EPM package covers 55 sub-blocks (Table 2-1, Figure 2-2). 

Table 2-1: Status of IGM exploration and mining tenements, 17 June 2021 (McCullough Robertson Lawyers, 2021) 

Tenement Tenement name Holder Application/ 
grant date 

Current expiry 
date 

Area 
(sub-blocks/ha) 

EPM 25299 Spear InterGroup Mining Limited 8 Apr 2014 7 Apr 2024 9 

EPM 25431 Colts InterGroup Mining Limited 20 May 2014 19 May 2024 2 

EPM 27705 Lolworth InterGroup Mining Limited 18 May 2021 17 May 2026 19 

EPM 18419 Brilliant Brumby Jodo Gold Pty Ltd 10 May 2010 9 May 2025 13 

EPM 26366 Oaky Creek Jodo Gold Pty Ltd 27 Apr 2017 26 Apr 2022 12 

ML 100008 Brilliant Brumby Jodo Gold Pty Ltd 11 Oct 2016 31 Oct 2024 179.6 ha 

MLA 100282 Brandy Creek InterGroup Mining Limited 10 May 2021 N/A 79.76 ha 
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Figure 2-2: IGM EPMs and ML 100008 – Brilliant Brumby project, Queensland (Kennedy, 2021) 
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2.3.2 Exploration Permit Relinquishments 

EPM Holders in Queensland are normally required to relinquish a portion of each EPM at each renewal. This 
requirement may be varied by approval of the Minister for Resources.  

Current relinquishment requirements for IGM’s EPMs are outlined in Table 2-2. 

Table 2-2: EPM relinquishment requirements (McCullough Robertson Lawyers, 2021) 

Tenement Current area 
(sub-blocks) Relinquishment required Other 

conditions 

EPM 25299 9 50% relinquishment five years after the first renewal, i.e. due 7 April 2029 (in 
accordance with NROLA Act amendments May 2020) Nil 

EPM 25431 2 0 sub-blocks to be relinquished by 19 May 2024 Nil 

EPM 27705 19 
9 sub-blocks to be relinquished by 17 May 2026 (in accordance with NROLA 
Act amendments to MRA on 25 May 2020, 50% relinquishment required by 
five years after the grant of the permit, i.e. 17 May 2026) 

Nil 

EPM 18419 13 N/A Nil 

EPM 26366 12 0 sub-blocks to be relinquished by 26 April 2022 Nil 

An annual rental fee for EPMs and MLs is payable to the DoR annually. Rentals for IGM’s tenements are 
summarised in Error! Not a valid bookmark self-reference.. 

Table 2-3: IGM Brilliant Brumby project EPM and ML rents, 2021 (McCullough Robertson Lawyers, 2021) 

Tenement Tenement name Rent (A$) 

EPM 25299 Spear $1,509.30 

EPM 25431 Colts $335.40 

EPM 27705 Lolworth $3,186.30 

EPM 18419 Brilliant Brumby $2,810.10 

EPM 26366 Oaky Creek $2,012.40 

ML 100008 Brilliant Brumby $11,664.00 

MLA 100282 Brandy Creek $13,919.10*  

Total $35,436.60 

*Rent for MLA 100282 payable from grant of a Mining Lease. 

2.3.3 Exploration Permit Work Program and Expenditure Commitments 

EPM holders must comply with a work program and any minimum expenditure commitments for each EPM. 
Failure to comply may be a breach of the conditions of the EPM and can directly impact a future renewal. 
EPM renewal applications must be supported by a proposed work program. 

The expenditure commitment for 2021 was A$234,000. 

2.4 Native Title and Cultural Heritage 

The Federal Court of Australia recognised the exclusive and non-exclusive native title rights of the Gudjala 
People in a native title claim for an area spanning approximately 10,618 km2 in Central Queensland, in 
consent determination QCD2014/006, on 8 March 2014.  

Land subject to Native Title in IGM’s Brilliant Brumby project tenements is shown in Figure 2-3.  EPM 25299 
was granted under the Native Title Act 1993 (Cth) via the Expedited Procedures and is subject to Native Title 
Protection Conditions with the Gudjala People. Native Title affects 3.6% of the current area of EPM 25299. 
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Figure 2-3: Land subject to Native Title in IGM’s Brilliant Brumby project tenements (Kennedy, 2021) 

On land within EPM 18419, EPM 26366, EPM 25431, EPM 25299 and ML 100008, Aboriginal cultural heritage 
is protected under the Aboriginal Cultural Heritage Act 2003 (Qld) and the Duty of Care Guidelines. 

All conditions of the agreements with the Gudjala People have been complied with. A search of the public 
register of recorded cultural sites maintained by the Queensland Department of Seniors, Disability Services 
and Aboriginal and Torres Strait Islander Partnerships (DATSIP) by the Independent Solicitor on 17 June 2021 
resulted in no culturally significand sites being identified within the Brilliant Brumby EPMs or MLs. 

2.5 Restricted Land 

2.5.1 Access to Land 

Queensland’s land access laws provide protections to landholders where exploration and mining tenement 
holders propose to conduct authorised activities on land within 200 m of permanent buildings or used for 
intensive agricultural purposes (e.g. a feedlot, aquaculture operation or poultry farm); or within 50 m of 
water bores, dams, water storage facilities, stockyards, and a range of community facilities.  
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Entry on restricted land requires the written consent of each landowner or occupier.  

The Independent Solicitor could not identify any publicly information relating to the extent of restricted land 
within IGM’s tenements. 

2.5.2 Conduct and Compensation Agreements  

Underlying land tenure for IGM’s EPMs and MLs is shown in Figure 2-4.  

 
Figure 2-4: Underlying land tenure, Brilliant Brumby project tenements (Kennedy, 2021) 

The project is located on parts of Mount Stewart (IGF189), Allandale (2SP155033), Bodalla (2146PH423) and 
Cordelia (13CP908303) stations. Mount Stewart, Allandale and Cordelia Stations are Grazing Homestead 
Perpetual Leases. Bodalla Station is a Pastoral Development Holding. 

A Conduct and Compensation Agreement (CCA) with landowners and occupiers is required to undertake any 
advanced exploration activity that requires vegetation clearing, including drilling. CCAs for drilling activities 
have been negotiated with affected landowners and occupiers. 
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CCAs have been previously negotiated by IGM for drilling activities by IGM on Allandale and Mount Stewart 
stations. CCAs with landowners for the grant of ML 100008 are held and registered with the Mining Registrar, 
DoR. 

2.6 Environmental Conditions 

All IGM’s Brilliant Brumby tenements are subject to standard conditions prescribed for exploration in 
Queensland (EPM 25299, EPM 25431, EPM 27705), or the same standard conditions with minor variations 
and additions (EPM 18419, EPM 26366, ML 100008). Cash rehabilitation sureties have been paid by IGM for 
the granted tenements, apart from EPM 27705 for which an estimation rehabilitation cost has yet to be 
determined by the Queensland Government.  

IGM presented evidence that environmental incidents and impacts are regularly monitored, recorded and 
reported where required. Land that has been disturbed by exploration is progressively rehabilitated. All drill 
sites not required for further exploration have been rehabilitated. 

2.7 Conclusions 

CSA Global is not aware of any issues that would impact the validity of IGM’s mining and exploration 
tenements.  

GSA Global is not aware of any royalties, payment obligations, back-in rights, joint ventures and other 
assignments, or other conditions with third parties. Similarly, CSA Global is not aware of any breaches of 
tenement conditions by IGM that could affect the future status of its tenements.  

2.8 Tenement Expenditures 

Details of tenement expenditures incurred by IGM and Jodo Gold Pty Ltd for the year to 31 December 2020 
are presented in Table 2-4 and Table 2-5. The combined expenditure since granting the IGM and Jodo Gold 
tenements, to 31 December 2020, has been A$3,440,566. 
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Table 2-4: Tenement expenditure by IGM (Source: Map to Mine Pty Ltd) 
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Table 2-5: Tenement expenditure by IGM subsidiary, Jodo Gold Pty Ltd (Source: Map to Mine Pty Ltd) 
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3 Legal and Regional Overview 
3.1 InterGroup Mining Limited 

IGM was incorporated in 2013 as an unlisted Australian public company. Together with its wholly owned 
subsidiary Jodo Gold Pty Ltd, IGM has an active gold and kaolin exploration project in north Queensland, 
Australia. The Company has a 100% interest in the Brilliant Brumby project. 

Contact details for the Company are: 
• Registered address: Level 6 RSL Centre, 9 Beach Rd, Surfers Paradise, Queensland, 4217, Australia 
• Legal advisors: McCullough Robertson, Brisbane  
• Business email: info@igmining.com 
• Website: www.igmining.com 

Other than that contained here, the Competent Person has no knowledge of any interest (past or present) 
the Directors have or had in the assets apart from that publicly available on the IGM website 
(www.igmining.com accessed 17 December 2021). 

3.2 Nature and Extent of Company Rights 

IGM holds one ML, one MLA and five EPMs, as described in Section 2.2. 

The EPMs confer the right of the Company to explore for minerals under the terms of the Queensland 
legislation. EPMs enable the holder to use advanced exploration methods to determine the quantity and 
quality of minerals present including by prospecting, conducting geophysical surveys, drilling, and sampling 
and testing of materials. The duration of EPMs is up to five years with agreed expenditure and work programs. 
Extensions can be applied for. 

The ML confers the right of the Company to extract minerals under the terms of the Queensland legislation. 
A mining lease allows companies to conduct large-scale mining operations and carry out other activities 
associated with mining or promoting the activity of mining. 

Before entering private land to carry out authorised activities, resource companies must comply with land 
access laws and follow set procedures to gain access. The requirements vary depending on whether the 
activities are preliminary activities that have no impact or only a minor impact on the land, or more advanced 
activities. A landholder compensation agreement must be signed before granting of a ML. 

mailto:info@igmining.com
http://www.igmining.com/
http://www.igmining.com/
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4 Project Overview 
4.1.1 History 

Queensland became a colony independent from New South Wales in 1857. Large areas of inland Queensland 
were officially released to graziers by the Colonial Government in the 1850s and 1860s. This led to an 
expansion of European settlement and accompanying displacement of the indigenous population. Gold and 
other minerals were discovered from the 1860s onwards in north-central Queensland. Settlement of the 
project area commenced in the 1860s with the introduction of sheep grazing. Gold was discovered in the 
upper reaches of the Cape River in 1867. Within 12 months, there were 14 hotels in the district catering for 
1,200 miners. The field was short lived and was largely abandoned following the discovery of the Gilbert 
Range goldfield, further to the north, in 1867, after which sheep and cattle grazing became the principal 
industries. 

Charters Towers, the principal regional centre, was established in 1870, again following the discovery of gold, 
which led to the establishment of both alluvial and hard rock, underground mining. Ten major reefs in the 
immediate vicinity of the town were eventually mined, until production ceased in 1917. Over 200 tonnes 
(6.8 million troy ounces) of gold were produced at an average grade of 34 g/t from 1871 to 1917 (Citigold 
Corporation, 2010). 

The region currently has a population of 11,731 people, based on 2020 demographic data for the region 
(Charters Towers Regional Council, 2022). Mining is the largest industry in terms of both value of production 
and employment in the region. 

4.2 Location and Access 

The Brilliant Brumby project is situated in northeast Queensland at 20°16’ S latitude and 145°23’ E longitude, 
approximately 250 km by road southwest of Townsville. Charters Towers lies 95 km to the east-northeast. 
The project area covers approximately 178 km2 (Figure 4-1).  
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Figure 4-1:  Brilliant Brumby project tenements, principal prospects, gold exploration targets and the area 

prospective for kaolin 
Source: Courtesy of IGM 

Access from Townsville is along the Flinders Highway via Charters Towers. A helipad has been established by 
IGM near the Surprise camp on ML 100008. 

There are no sealed public or private roads within the project area. A network of station tracks, accessible by 
four-wheel drive vehicles, with steep gradients and ephemeral creek crossings provide access to most of the 
project area.  

The current, dominant land use in the project is cattle grazing. The landholders are experienced with and 
accommodating of mineral exploration activities, MLs and small-scale operations on their holdings. 

4.3 Physiography  

The southern portion of the project area comprises alluvial plains which vary in elevation between 370 m 
above sea level (ASL) in the southeast and 440 m ASL in the west. The lower plains are separated by 2–3 km 
of rugged dissected terrain of the Lolworth Plateau, which varies between 700 m and 760 m ASL in the 
northern portion of the project area. 

4.4 Climate 

Charters Towers, the closest population centre to the project area, experiences a hot, humid wet season 
(November to February) and a clear, warm dry season (May to September). Average daily maximum 
temperatures range between 25°C in July and 34°C in December. Average daily minimum temperatures vary 
from 8°C in July to 21°C in December (Figure 4-2). 
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Figure 4-2: Average monthly temperatures, Charters Towers, Queensland (weatherspark.com) 

The region receives an average of 625 mm of rainfall annually and experiences distinct dry and wet seasons 
associated with the northern Australia monsoon (Figure 4-3). The driest month is typically September, while 
January is the wettest month. The probability of rainfall on any day exceeds 20% between November and 
March. Severe weather events, in the form of tropical cyclones, may bring high winds, heavy rain and rapid 
stream flows along watercourses to the area in the latter portion of the wet season (typically January to 
March). 

 
Figure 4-3: Average monthly rainfall, Charters Towers, Queensland (weatherspark.com) 

4.5 Vegetation 

The area is dominated by a savannah landscape of grasslands with sparse eucalypt stands. Native vegetation 
density may have been reduced by grazing in some areas. Most of the project area is classified as being 
covered by remnant vegetation. No commercial timber harvesting is currently undertaken. 
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4.6 Infrastructure 

The infrastructure in the project area is very limited (Figure 4-4). Pentland and Homestead are small 
settlements that formerly supported rail operations and, today, mainly provide services to highway travellers 
and surrounding cattle properties. 

 
Figure 4-4: Existing project area infrastructure – powerlines are shown in white, rail in black, Flinders Highway 

(red) and IGM tenements in blue 

The Flinders Highway that connects Townsville and Charters Towers with western Queensland towns passes 
to the south of IGM’s tenements. The Townsville to Mount Isa freight railway parallels the highway. 

An Ergon Energy network power line runs from the State Grid to Mt Stewart homestead. Sporadic 3G and 4G 
mobile communications coverage (voice and data) is provided by towers on the Flinders Highway near 
Pentland. 

Most exploration drillholes completed to date have not produced significant quantities of groundwater. Local 
cattle stations rely on rainwater tanks and established water bores, especially in the drier months. 

The project area is sparsely populated. Townsville is a major mining operations hub, with a large, skilled 
labour force. Charters Towers is also a source of labour for mining projects in the region. 

4.7 Land Tenure 

An Independent Solicitors’ report dealing with land tenure for the project is discussed in Section 2 of this 
CPR. 

4.8 Obstacles and Barriers to Development 

No material existing or potential obstacles to exploring, developing or mining activity have been identified. 
Delays could conceivably occur during negotiations for compensation and related agreements.  
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Water supplies for the project would need to be secured. Exploration and mining operations during periods 
of drought could create issues for landholders until this is resolved. 
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5 Geology and Exploration Potential 
5.1 Regional Geology 

The Brilliant Brumby project is located in the 800–360 Ma, Neo-Proterozoic to Devonian age Charters Towers 
Province (Jell, 2013) (Figure 5-1). This consists of basement metamorphic units overlain by 500–470 Ma (Late 
Cambrian to Early Ordovician) Seventy Mile Range Group volcanics and metasediments. The earlier units 
were intruded by mainly granitic rocks between 430 and 380 million years ago (Late Silurian to Early 
Devonian) (Figure 5-2). 

In the eastern tenements, 285–265 Ma high-level granites, dyke swarms and breccias of the Mundic Igneous 
Complex intrude the earlier sequences. A long period of sub-aerial erosion followed, with deep weathering 
of the near surface rocks. This occurred over the period from about 80 to 50 million years ago as the ancient 
Gondwana continental plate broke up and the Australian plate drifted north (Jell, 2013). During this time, the 
paleo-climatic conditions changed from warm and moist to arid. 

Continued weathering and erosion led to the development of the almost flat Featherby land surface 
(preserved on the Lolworth plateau) at around 30 million years ago while stable conditions prevailed. The 
thin Southern Cross Formation floodplain sediments were also deposited at this time. 

The Australian plate collided with the Java Plateau 26 million years ago and the formation of New Guinea 
began. Associated earth movements led to the elevation of the project area and erosion of much of the old, 
weathered rock, leaving the framework of the present rugged topography. Events stabilised about four 
million years ago and Campaspe Formation sediments were deposited on the lower plains. Minor erosion 
and deposition of alluvial deposits has occurred since. 

 
Figure 5-1: Regional geological framework and major gold deposits 
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Figure 5-2:  Geological map of the Brumby project, from Geological Survey of Queensland 1:100,000 mapping 

series 
Source: Extracted from Geological Survey of Queensland (2006), courtesy of IGM 

5.2 Regional Structure and Geophysics 

The project area is traversed by several, regionally significant geological and geophysical lineaments. 
Complex intersections of regional linear features and faults are frequently favourable sites for the 
development of mineral deposits. Most of the project area is underlain by Devonian granites, particularly the 
Amarra Granite. 

Regional gravity mapping (Figure 5-3) clearly shows an east-west oriented linear feature corresponding with 
the southern boundary of the Lolworth Igneous Complex. This represents the boundary between lower 
density, younger Palaeozoic granites to the north, and older metasedimentary and metavolcanic units of the 
Mount Windsor sub-province to the south. The Mount Leyshon, breccia-hosted gold deposit is located 70 km 
east of the project area on this lineament. The Brilliant Brumby project also lies on this feature. Large-scale, 
deep-seated fault systems are likely to have been present at the time of mineralisation, focusing mineralising 
fluids into trap sites. 

The Mundic Igneous Complex is of similar age (285–295 Ma) to the Mount Leyshon Permo-Carboniferous 
mineralising events. In the Mount Stewart Range immediately south of EPM 26366, the complex has an 
unusually strong low-intensity gravity anomaly indicating a deeply penetrating low-density intrusion, 
probably granite. The south-eastern boundary of the Mundic Breccia and the associated Mount Stewart 
Range granite are sharply truncated by northeast-trending faulted contacts. 

In the north-western portion of IGM’s tenements, the total magnetic intensity (TMI) mapping (Figure 5-4) 
shows a strong, possibly conjugate pattern of northeast and northwest trending linear features. The 
northeast-trending features, of lower magnetic intensity, correlate with mapped, crosscutting, dacitic dykes 
and related structures. These are of district (40 km) scale and cut through both the older Amarra Granite and 
the Mundic Igneous Complex. 
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Figure 5-3: Regional Bouguer gravity anomaly image and major gold deposits (the broken line marks the southern 

limit of the Lolworth Igneous Complex) 

 
Figure 5-4: Regional TMI map – IGM’s tenements are outlined in blue (warm colours represent materials with 

higher magnetic susceptibility) 
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The northwest-trending Mundic Igneous Complex is a zone of increased magnetic intensity within the Amarra 
Granite. This is related to thermal metamorphism and the northwest-trending andesitic dyke swarm. The 
complex lies on a 35 km long, northwest-trending zone of Late Permian granitic intrusions, andesitic dyke 
swarms and breccias which include the gold-bearing mineralised breccias at Mons Meg and Crystal Oak in 
the northwest. 

5.3 Regional Mineral Deposits 

The gold endowment of northeast Queensland exceeds 25 Moz and includes several deposits with gold 
inventories exceeding 3 Moz (Figure 5-1). Several significant base metal deposits have also been discovered 
in the region that have produced ore with an aggregate value exceeding A$50 billion at current metal prices 
(Morrison, 2018).  

Mineralisation commenced with Ordovician (~485 Ma) volcanic-hosted base metal deposits. This was 
followed by major gold events at ~400 Ma (granite hosted mesothermal quartz veins) centred around 
Charters Towers to the east of the project, followed by ~345 Ma (Drummond Basin) epithermal gold deposits 
such as at Pajingo. The most recent mineralising event produced ~290 Ma breccia hosted (Mount Leyshon) 
and quartz lode/stockwork gold deposits (Ravenswood). 

Mineralisation similar to that identified in the project area occurs on adjacent land. The remainder of the 
Lolworth Goldfield in the Brilliant Brumby region contains other quartz vein arrays of similar age to Brilliant 
Brumby. Examples of these include the Barrier north of Brandy Creek, and The Don, Toomba and Lady 
Barrington to the east. 

Along the Early Permian Mundic Igneous Complex trend, 20 km north-northwest of Brilliant Brumby, a cluster 
of five breccia pipes around Mount Hope on Lolworth Creek contain gold and copper mineralisation with 
recorded production of 7,400 ounces of gold. At the Crystal Oak breccia, drill intersections include 4 m of 
24 g/t Au, 7 m of 9 g/t Au, and 9 m of 6.5% Cu. 

Alluvial gold was discovered at Cape River, near Pentland, in 1867. The field and produced over 45,000 ounces 
of gold. The alluvials occur near the base of the Campaspe Formation and are interpreted to have been 
derived from nearby hard-rock gold mineralisation. 

Kaolin potential in the region was not widely recognised until the discovery of the Surprise deposit. Some 
previous kaolin exploration occurred at Maryvale to the north of Brilliant Brumby, targeting basalt-related 
material. 

5.4 Project Area Geology 

The project area is covered by 1:100,000 scale regional mapping by the Geological Survey of Queensland 
(GSQ) (Geological Survey of Queensland, 2006). Most of the project tenements cover granites of the Late 
Silurian to Early Devonian Lolworth Igneous Complex, which comprise massive biotite adamellite and 
granodiorite. Faulting, jointing, emplacement of pegmatites and Permian rhyolitic dykes post-date granite 
emplacement. Older rocks of the Cambro-Ordovician Mount Windsor sub-province outcrop in the south-
eastern portion of both EPM 25299 and EPM 26366. 

The central-southern portion of EPM 26366 contains a microgranite stock, interpreted to have formed at 
shallow depth as part of the Permian Mundic Igneous Complex, which outcrops more extensively to the south 
of the EPM in the Mount Stewart Range.  

Both the Lolworth and Mundic igneous complexes are overlain on the Lolworth Plateau by unconsolidated 
sediments of the Southern Cross Formation. At lower elevations, thin unconsolidated Pliocene sediments 
overlie older igneous, volcanic and metasedimentary rocks. 

5.5 Prospect-Scale Geology and Mineralisation 

The project area contains a west-northwest trending corridor of mostly en-echelon quartz vein arrays 
scattered over a strike length of 20 km (Figure 5-5). The quartz vein arrays occur in groups situated 2–5 km 
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apart that are typically 1–4 km long and 500–1,500 m wide. They mostly have a northerly orientation except 
for the Oaky Creek group in the western part of EPM 26366, the easternmost EPM. 

Detailed geological mapping has, to date, mapped over 500 individual quartz veins with a cumulative strike 
length of 11 km. The outcropping veins typically have a short strike length which averages around 20 m, 
locally ranging up to over 300 m long. About a quarter (125) of the quartz veins have recorded rock chip 
assays of over 1 g/t Au. These have a cumulative strike length of 4 km. 

Mesothermal, en-echelon quartz veins in the Brilliant Brumby Group in EPM 18419 with associated gold 
mineralisation have been observed to have sericitic alteration selvedges generally around 1 m wide 
(Figure 5-5). Prospect names shown in Figure 5-5 are referred to throughout this report. 

 
Figure 5-5: Mapped quartz vein arrays (green), veins with >1 g/t Au (red) within a 20 km long, west-northwest 

trending corridor within IGM’s tenements 

5.6 Kaolin Potential and Exploration Models 

Widespread kaolinised granite occurs on the weathered Amarra Granite along the Lolworth Range Plateau. 
The precursor granite is relatively low in iron-bearing minerals, facilitating formation of high-quality white 
kaolin deposits as residual mantles. 

Remnants of the Early Cenozoic (66–34 Ma) Featherby paleo-landsurface and related Southern Cross 
Formation sediments are present in the northwest tenements. The early Cenozoic period was a time of both 
much higher temperatures (+5°C to +8°C) and rainfall (Jell, 2013) that promoted increased weathering, 
including intense leaching removal of decomposed the aluminosilicate and alkali-bearing minerals. Rocks 
beneath the paleo-landsurface are consequently deeply weathered, with widespread kaolinisation of granite.  

Kaolin was recognised as having potential applications in a range of new technologies by IGM geologists in 
2017, making it an attractive exploration target. The extent of kaolin in the project area as first recognised 
during excavation of the Surprise pits in EPM 18419 (Figure 5-6). Subsequent examination of satellite imagery 
contributed to recognition of white, kaolinitic granite at other sites along the Lolworth Plateau escarpment, 
leading IGM to apply for EPM 27705. 



INTERGROUP MINING LIMITED 
COMPETENT PERSONS REPORT 
 
 

CSA Global Report Nº R524.2021 28 

 
Figure 5-6: Geological map of the project area showing the extent of the kaolinised zone 

5.7 Gold Potential and Exploration Models 

5.7.1 Mesothermal Quartz Veins 

The Amarra Granite in the project area is associated with widespread, mesothermal, quartz vein-hosted gold 
occurrences (Figure 5-7).  

IGM engaged MTM to manage geological activities associated with the project. IGM also engaged Olinda 
Gold Company to undertake structural mapping within the project area to develop an understanding of 
controls on gold mineralisation (Morrison & Davis, 2021).  

At Brilliant Brumby, a combination of historical knowledge, geological mapping and drilling has established a 
2 km long mesothermal vein system. Geological mapping by IGM and historical data (identified online) from 
the 1930s contributed to the rediscovery of nearby vein fields at Golden Spur, Python and Brandy Creek 
which had effectively been lost for decades. Unexplored areas on the Lolworth Plateau to the north of 
Surprise may have potential to host extensions and repetitions in the weathered environment beneath 
relatively thin, alluvial cover.  

Gold mineralisation at Brilliant Brumby and Brandy Creek is hosted in deformed quartz veins in a late phase 
of the Amarra Granite of Devonian age. The veins originated as aplites and pegmatites within the granite, 
which was structurally deformed resulting in the development of quartz veins from aplites and pegmatites, 
to quartz-feldspar veins, and to euhedral buck quartz. The distribution and form of these phases suggest they 
are located in the roof of the Amarra Granite. 

Roering (1967) established that en-echelon vein systems like those in the project area are first order features 
that may be precursors to shear zones. In the project area, stresses are interpreted not to have reached a 
magnitude sufficient to rupture the granite to form shear zones. 
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The envelope enclosing the vein arrays in IGM’s tenements is oriented west-northwest and may be coincident 
with a western extension of the Lolworth–Mount Windsor regional structure. Veining may have developed 
during reactivation of this regional structural feature. 

 
Figure 5-7: Brilliant Brumby group mesothermal quartz reefs mapped within EPM 18419 
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The mesothermal vein classification proposed by Troop et al. (1988) is considered the most suitable model 
for mesothermal vein-hosted gold in the project area (Figure 5-7 above). The veins have mesothermal 
characteristics with similarities to the Charters Towers vein systems, with gold contained in quartz veins with 
sericitic, hydrothermal alteration selvedges (lodes). In places, the lodes have intensely developed jointing 
parallel to the lode orientation, similar to the lodes at Charters Towers.  

The Amarra Granite, in which mineralisation occurs, is slightly younger (382 ± 5 Ma, Geoscience Australia, 
2021) than the 400 Ma Charters Towers mineralisation. 

Mineralisation at Brilliant Brumby is mostly sulphide-poor, in contract to Charters Towers where most 
mineralisation occurred in quartz-hosted pyrite. The sulphide mineral assemblage is, however, similar to 
Charters Towers, being dominated by pyrite and/or lead + zinc sulphides (galena + sphalerite) (Morrison, et 
al., 2009). As with Charters Towers, gold overwhelmingly occurs in the quartz. The associated alteration is 
only slightly anomalous for gold, even when pyritic. 

At Charters Towers, ore shoots occur over 20–50% of the area of the planar reefs, with other areas sub-grade 
to barren (Morrison, et al., 2009). The structural controls of the Charters Towers ore shoots are subtle, often 
at changes of dip and strike, with some reefs thickening and thinning over short distances with no obvious 
controlling feature. In contrast to the moderate dipping veins at Charters Towers, the veins in the project 
area dip sub-vertically. 

The gold-bearing lodes primarily trend north to northwest and usually display a more strongly en-echelon 
pattern than at Charters Towers, with quartz sometimes orientated at markedly oblique angles to the 
alteration envelope. Although the en-echelon structures show some evidence of shear control, the absence 
of evidence of rotation of the veins and the oblique angle to the alteration suggests that brittle deformation 
dominated. 

The implication of this pattern is that the veins developed at a depth in the transition between brittle and 
brittle-ductile deformation conditions (Figure 5-8). The Troop et al. (1988) model predicts that the vein 
systems at Brilliant Brumby are likely to have formed at more shallow depths than comparable vein systems 
at Charters Towers. There may be potential for the mineralisation to pass into more focused zones of greater 
structural continuity at depth. 
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Figure 5-8: Variation in the styles of vein deposits with depth (Troop et al., 1988) 

J: silicification, I: breccia veins, E: “break ore”, F: undeformed veins, G: deformed tension veins, D: Reidel shear veins, 
B: boudinaged veins, A: replacement veins. Veins at Brilliant Brumby are considered to represent Type E and F veins. 

5.7.2 Breccia-Hosted Intrusion Related Mineralisation 

The Mundic Breccia target occurs on the northern contact of the Mount Windsor Sub-Province, in a similar 
structural location to Mount Leyshon. Both the Kidston and Mount Leyshon breccia-hosted gold deposits 
produced over 3 Moz of gold within surface areas of only about 0.14 km2 (Figure 5-9). 

The Mt Leyshon model provides a useful guide to the breccia-hosted gold potential. At Mt Leyshon (Morrison, 
2007) the gold mineralised breccia lies beneath a contact metamorphosed (hornfels), brecciated cap. The 
mineralisation is hosted within a sub-volcanic breccia, part of a larger Permo-Carboniferous porphyry system. 
The breccia complex contains magmatic/hydrothermal breccias, tuffisites rhyolitic-dacitic-trachytic 
intrusives, and rafts of basement rock. The mineralisation occurs as matrix replacements and open space 
filling gold, silver, and iron, base metal and bismuth sulphides (Figure 5-10). 
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Figure 5-9: Comparison of the mapped extent of the Mundic Breccia target with the Kidston and Mount Leyshon 

orebodies and associated breccia systems 

 
Figure 5-10: Mount Leyshon cross section showing ore grade distribution (pink and red) (Orr & Orr, 2004) 
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Lisowiec & Morrison (2013) showed that the gold mineralisation occurs following the formation of the host 
breccia pipes. Although the largest deposits in northeast Queensland at Kidston and Mount Leyshon are in 
breccia pipes about 1 km in diameter, the Mount Wright (200 m diameter) and Welcome (50 m x 20 m) 
breccias are relatively narrow. All extend to considerable depths (~1 km) and show temperature and depth 
related metal zonation that can be used to determine vectors towards mineralisation. 

Within the host breccias, mineralisation comprises only a small proportion of the volume of the breccia 
complexes. For example, at Mount Leyshon (Figure 5-10 above), the main ore shoots of both Welcome and 
Mount Wright were not exposed at surface and were not found until systematic deep drilling was 
undertaken. Mineralisation can be masked within barren breccia, as shown by the Welcome breccia, which 
has resources of 2 Mt at 3.2 g/t Au (Clapin, 2012).  

At Kidston, the 1.5 Moz Eldridge orebody occurred beneath barren breccia and country rock and was not 
discovered until the Kidston mine had been in operation for some years. 

5.7.3 Intrusion-Related Stockwork-Hosted Mineralisation 

At Dare Creek (EPM 26366), some stockwork-style quartz veining was identified within a 3 m wide porphyritic 
felsite. A sample of the pyritic quartz vein material assayed 2.7 g/t Ag, 0.1% Cu, 0.02 g/t Au and was slightly 
anomalous in bismuth and molybdenum. Although not the main target, the potential for stockwork-hosted 
gold of Ravenswood style needs to be considered.  

Stockwork mineralisation in the region is best known at Ravenswood where diorite-hosted quartz-sulphide 
vein gold was deposited at about 310–305 Ma with resources and production totalling over 7 Moz of gold. 
The mineralisation occurs in stockwork, lode and vein-style deposits. The quartz-sulphide veins, often with 
high-grade gold, have intense sericite, calcite and chlorite alteration selvedges (Kositcin, et al., 2009). Some 
gold occurs in chlorite-silica shear zone hosted, locally brecciated, quartz-sulphide reefs having a wide biotite 
+ chlorite alteration halo. The mineralisation is similar to that developed at Mount Leyshon but is not hosted 
in breccia. 

5.8 Alluvial Gold Potential 

Although alluvial gold occurs in the Cape River deep lead at the base of the Campaspe Formation near 
Pentland, 20 km to the south, the potential for such deposits in the project area is considered to be low. 
Unconsolidated sediments of similar age to Cape River in the project tenements are poorly sorted and the 
palaeodrainage system is not well developed. 
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6 Mineral Assets History 
6.1 InterGroup Mining Limited Acquisitions 

IGM, recognising the widespread gold occurrences and poorly explored nature of the area, commenced 
acquiring its mineral tenements in the area in December 2009 when its subsidiary, Jodo Gold Pty Ltd, applied 
for EPM 18419. This was granted in May 2010. 

Further exploration highlighted additional potential on adjacent land, with EPM 25299 being applied for in 
July 2013, then EPM 25431 in November 2013 and EPM 26366 over the Mundic Breccia system in October 
2016. Subsequently, EPM 27705 was applied for in October 2020 (granted 18 May 2021) to cover extensions 
to the kaolin mineralisation west-southwest and east-northeast of EPM 18419. 

ML 100008 was applied for in November 2014 following good drilling results at the Brilliant Brumby prospect 
and was granted in October 2016. MLA 100282 was applied for over the Brandy Creek mines on 10 May 2021. 

6.2 Historical Workings and Production History 

The Brilliant Brumby project is situated in what is interpreted to be a prospective portion of the Lolworth 
Igneous Complex that had previously only been sporadically explored. The first recorded gold found on the 
Lolworth Range was at Brandy Creek in 1932. Incomplete records in Mines Department annual reports show 
that at least 137 troy ounces of gold was recovered from 83 tonnes of ore. 

Government records indicate the Victory GML at Brandy Creek had seven reefs exposed and that a small 
single head, stamp battery was installed. The Victory mine was sunk to at least 19 m on 0.15 m “good mineral 
stone”. A 2 m drive to the west was put in from a platform at 16 m depth. The adjoining Olympus mine also 
had small shoots of high-grade ore that were mined from a shaft at least 15 m deep. 

After the 1930s work, the Brandy Creek area languished until Bruce Resources NL pegged ML 1742 in 1988. 
The application lapsed in 1990. 

The Brilliant Brumby, 2 km southwest of Brandy Creek, was not found until 1936 during the “Mount Stewart 
rush”. This resulted in numerous diggings being pegged in the area including the Brilliant Brumby, Brilliant 
Brumby No.2, Golden Spur, Surprise, Early Bird, and a dozen others, not all of which have been identified. 

The Brilliant Brumby was worked from 1936 to 1941, and sporadically thereafter in 1947 and 1961. Recorded 
gold production from the mine to 1961 was 790 troy ounces from 950 tonnes of ore. 

However, the main producer was Surprise, 1.6 km north of Brilliant Brumby where 1,650 troy ounces of gold 
were produced from 2,600 tonnes of ore from a 34 m deep main shaft. The Early Bird, 4 km to the east-
southeast, is also reported to have produced 6 tonnes of ore for 8.6 troy ounces of gold bullion. 

The average head grades of the historical mines were 20g/t Au at Surprise, 26 g/t Au at Brilliant Brumby, and 
51 g/t Au at Brandy Creek.  

No historical operating cost data are available. 

The area remained dormant until four Mineral Claims over the main Brilliant Brumby and Brumby North 
workings were granted between 1980 and 1990. Tamaya Resources Ltd pegged a mining lease over the 
southern kilometre of the Brilliant Brumby prospect in 1994 but did no work. 

The Golden Spur, Occidental, White Horse and other workings, 6.7 km southeast of Brilliant Brumby, are 
located in rugged country and attracted no exploration and mining interest after the 1930s rush. The Golden 
Spur mine was reported to contain 0.6 m of high-grade reef but was incorrectly plotted in government 
publications. 
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6.3 Previous Exploration 

GSQ open-file sampling records show that only 106 previous rock-chip samples, 31 soil samples and 424 
stream sediment samples had been collected within the project area prior to IGM securing title. No previous 
drilling had been completed on the project area prior to IGM’s exploration activities. 

An assessment of previous exploration throughout the broader region highlighted a lack of perseverance by 
previous explorers, resulting in large areas remaining only sparsely explored and many promising prospects 
abandoned without adequate testing (Morrison, 2018). This also led to exploration being ineffectively 
focused, creating an impression of a lack of mineralisation potential. 

6.3.1 EPM 18419, EPM 25299, EPM 25431, ML 100008, and MLA 100282 

Only limited modern exploration work was undertaken on EPM 18419, EPM 25299, EPM 25431, ML 100008, 
and MLA 100282 since the 1930s, prior to being secured by IGM. 

Northern Mining Corporation carried out geological reconnaissance in 1971 but did not locate porphyry 
copper alteration. This was followed in 1983 by Freeport of Australia Inc. who identified gold in a pyritic 
quartz vein. 

In 1988, Elliott Exploration Co. Pty Ltd and Metana Minerals Ltd carried out helicopter assisted sampling and 
ground follow-up of prospective areas, including the Brilliant Brumby. They found the 300 m long Metana 
quartz vein (with assays from 0.1 g/t to 4.9 g/t Au) and other unmarked mine workings. 

In the late 1980s, Australian Overseas Mining concluded that the likely economic potential in the area lay in 
shear-hosted gold-bearing quartz veins. 

In 1993, Newcrest Mining identified Anomaly 1 on what is now the south-eastern block of EPM 25299. 
Newcrest Mining’s main target, however, was a breccia pipe to the north of the current IGM tenements. 

From 1995 to 1997, Acapulco Exploration covered the southern part of Newcrest Mining’s Anomaly 1 and 
other areas with exploration sampling, including rock-chip sampling of the northern-most workings of Brandy 
Creek. The company reported that the landholders had looked for the Golden Spur workings but had not 
found them. 

Mt Stewart Gold held part of the area in 2000–2006 and completed some reconnaissance mapping, which 
located galena and pyrite-bearing quartz veins and several small shafts. 

6.3.2 EPM 26366 

Breccia was first recognised on the area now held as EPM 26366 during the Commonwealth Bureau of 
Mineral Resources, Geology and Geophysics (BMR) 1:250,000 geological mapping in the 1960s (Clarke & 
Paine, 1970). The BMR mapped two zones, one along the northern contact of the granite and the other along 
the northeast side of the granite which they classified as a Late Permian “volcanic breccia”. Interestingly, the 
breccia associated with the Mount Leyshon gold deposit was misclassified as a volcanic vent at that time. 

During the late 1990s, GSQ 1:100,000 mapping outlined a larger, additional breccia zone at the northern end 
of the Permian high-level granite between the two breccias mapped by the BMR. The previously mapped 
BMR breccia to the west was not included (but may not have been inspected on the ground). The combined 
GSQ and BMR mapped area of breccias in the area is 5.2 km2 (Figure 6-1). 

Previous exploration of land covered by EPM 26366 was sparse, with most of the previous holders 
undertaking little or no work. No previous drilling or systematic geochemical sampling was undertaken. 

Early 1970s stream sediment geochemical surveys by Nickel Mines located anomalous gold values east of the 
Mount Stewart Range. Their sample no. 101 (presumably a panned concentrate) was reported as assaying 
5 g/t Au and sample no. 120 assaying 3 g/t Au. Neither the sampling nor assay methods were stated. 
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Figure 6-1: Breccias mapped by BMR and GSQ in EPM 26366 (red-dashed line) – the GSQ mapped breccia is shown 

in orange 

Contatus Pty Ltd (1987–1989) reconnaissance noted some pyritic rhyolite dykes but did not persist with 
exploration. MPI fieldwork from 1993 to 1994 confirmed anomalous gold in the Nickel Mines survey area and 
reported anomalous gold (0.13 g/t Au) in a sample of breccia on the northern side of the MPI rock-chip 
sample locality. 

Mt Stewart Gold also confirmed anomalous gold in stream sediments draining from the eastern section of 
the breccia. The company was subsequently taken over and no further work was done.  

Queensland Gold/Metallica (1995–1999) recognised the potential of the Mundic Breccia and their stream 
sediment sampling returned anomalous gold over an area of 4 km2 near the MPI rock-chip sample locality. 

Neither Klondyke Consolidated Resources (2011–2013) nor Huakan Mining (2011–2015) undertook any 
significant fieldwork. 

6.3.3 EPM 27705 

Parts of EPM 27705 have been held by 15 companies, exploring for gold. No details of work completed could 
be located. There are no records of detailed exploration or previous drilling. 
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7 Kaolin Assets 
7.1 Kaolin: General Review 

7.1.1 Geology and Mineralogy 

Kaolin is typically a soft white rock consisting primarily of kaolinite, with lesser amounts of other minerals 
such as quartz, feldspar and various forms of iron and titanium oxide (e.g. Harben & Kuzvart, 1996). 

Kaolin deposits may be classified into two broad types according to mode of occurrence:  
• Residual (primary) 
• Transported (secondary) deposits (Abeysinghe & Fetherston, 1999).  

The Surprise and Clydesdale kaolin occurrences are classified as residual deposits. 

Residual deposits are formed in situ by the alteration or weathering of feldspar-rich rocks such as granite, 
gneiss, or sandstone. The weathering process mainly results in the leaching and removal of silicon, potassium, 
sodium and calcium from the original granitoid rock. The outcome of such weathering is that feldspar is 
transformed into the hydrous alumino-silicate minerals kaolinite and sometimes halloysite, whereas mica 
and quartz are resistant minerals and remain relatively unchanged. Some feldspar may remain, depending 
on the degree of weathering. See example mineral compositions in Table 7-1. 

Table 7-1: Approximate chemical composition of minerals that may occur in residual kaolin deposits 

Mineral SiO2 (%) Al2O3 (%) K2O (%) Na2O (%) CaO (%) H2O (%) 

Quartz 100.0      

Kaolinite, Halloysite 46.5 39.5    14.0 

K-feldspar 64.8 18.3 16.9    

Na-feldspar 67.4 20.4  11.2 1.1  

Muscovite 45.2 38.4 11.8   4.5 

Note: Totals may not add up to 100% due to rounding to one decimal place. Source: www.webmineral.com  

Pure kaolinite has the formula Al2Si2O5(OH)4 and consists of ~39.5% Al2O3, ~46.6% SiO2 and ~13.9% H2O. It is 
noted that weathering processes may be affected by the composition of the original rock, topography, 
fracture zones (e.g. joints or faults) groundwater and the balance between the weathering process and 
erosion. 

7.1.2 Kaolin Processing 

Kaolin products are often purified from weathered granite by wet (hydrous) processing methods. This 
involves mixing the kaolin with water in a blunger, which is a type of high-speed mixer. The blunger breaks 
the kaolin lumps into discrete individual particles, after which grit (minerals such as quartz and feldspar) is 
removed. The kaolin slurry may be further purified into different particle sizes by hydrocyclones or 
centrifuges, after which it is dewatered and dried. Kaolin products may be further upgraded by bleaching to 
improve brightness, and by delamination methods which use attrition grinding or extrusion, or by calcination 
(e.g. Murray, 2007; Pruett & Pickering, 2006). 

Hydrous kaolin is characterised by fine particle size, plate-like/lamellar shape and chemical inertness.  

Metakaolin is manufactured by the calcination of kaolin at about 600°C to form an amorphous pozzolanic 
white mineral additive for use in cement-based products.  

Calcined kaolin is an anhydrous aluminium silicate produced by heating natural kaolin to high temperatures 
around 1,000°C in a kiln, which increases whiteness, hardness, improves electrical properties and alters the 
size and shape of the kaolin particles. 

http://www.webmineral.com/
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7.2 Kaolin Targets 

IGM’s kaolin prospects are hosted in lateritised and leached granite on the Lolworth Plateau in ML 100008 
and EPM 18419, EPM 25299, and EPM 27705. The kaolinised granite occurs beneath the “TQr” geological 
unit mapped by the GSQ, representing the Featherby paleo-landsurface and associated Southern Cross 
Formation.  

A detailed assessment of kaolinite potential by IGM determined that is associated with intense leaching near 
the eroded boundary of the Tertiary cover that occurs along a 16–18 km northeasterly trend along the 
southern side of the Lolworth Plateau (Figure 5-6). Reconnaissance mapping has confirmed kaolin at localities 
over a 4 km of strike, with satellite imagery analysis indicating that deposits are more extensive. 

7.3 Surprise Deposit 

7.3.1 Recognition of Kaolin Potential 

Significant kaolin was exposed in 2017 during excavation of the Surprise pits (Figure 7-1). IGM geologists 
recognised potential for white, intensely kaolinised granite to be upgraded by screening out quartz grains to 
produce a kaolin product. 

  
Figure 7-1: Kaolinised granite exposed during excavation of the Surprise pit, 2020 (left) and Southern Cross 

Formation overlying white kaolinised granite, White Spot area (right) 

Previous mapping of the Loafer Northwest workings (west of the Surprise pits) showed that the kaolinitic 
profile persisted to the west. Kaolinised granite had also been exposed 900 m east of the Surprise pit in a 
cutting excavated during the construction of an access track on EPM 18419. 

Reconnaissance of white reflectance on satellite imagery (White Spot prospect, which now includes the 
Clydesdale deposit) along the edge of the Lolworth Range escarpment 3 km southwest of Surprise found 
exposures of kaolinised granite (Figure 7-1, right) beneath the mottled clays of the cover sequence Southern 
Cross Formation. 

7.3.2 Resource Evaluation Drilling 

During the 2013 and 2018 reverse circulation (RC) gold exploration drilling programs at Surprise, kaolinised 
granite was intersected in most holes (Figure 7-2). Examination of the Surprise drilling results identified 
kaolinised granite ranging from 1 m to 16 m thick below the thin Southern Cross Formation cover (Figure 7-3). 
The trace of the cross section is shown by a yellow broken line (A-A’) in Figure 7-2. The interpreted limits of 
white kaolin based on drilling results (white domain) is shown in Figure 7-4. 
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Figure 7-2: Kaolin drillhole locations at Surprise 

 
Figure 7-3: Surprise kaolin deposit cross-section (A-A) with drillholes, logged weathering and interpreted 

weathering profiles (TOFR – red, TOWW – green, TOMW – blue); 3 x vertical exaggeration 
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Figure 7-4: Surprise kaolin deposit cross section (A-A’) with drillholes and the interpreted “white domain” used as 

the basis for kaolin resource reporting 

An initial assessment of exploration potential suggested that drilling could outline between 100,000 tonnes 
and 200,000 tonnes of kaolin within an area of 2.5 ha, where the kaolinised granite was 9 m thick with an 
average grade of around 18.7% Al2O3. A rigorously prepared resource estimate appears in a later section of 
this CPR. 

Holes BBRC132 to BBRC134 (located 500 m to the north) did not intersect white kaolin, suggesting the 
development of significant white kaolin may be related to more intense leaching near the escarpment. 

A summary of all drillhole information for both gold and kaolin exploration is included in Appendix C. 

7.4 Clydesdale Deposit 

7.4.1 Geological Mapping by Stratum Resources 

Stratum Resources Consulting Services (Stratum) (Goldbery & Lines, 2021, 2021a) undertook a four-day 
familiarisation inspection of the area which included preliminary mapping and sampling of the White Spot 
prospect, renamed the Clydesdale deposit after the kaolin potential of the area became apparent as 
exploration progressed. At Clydesdale, the deeply incised drainage into the Amarra Granite provides an 
opportune setting for chemical weathering of the granite through lateral “bleed-out” of the meteoric 
groundwater and acceleration the transformation to kaolin with low levels of impurities. 

The main exposure was sampled from top to base over a vertical interval of approximately 25 m. The 
kaolinised granite appeared to be homogeneous from top to base and is friable and easily disaggregates. At 
approximately mid-section, there was evidence of shearing with distinction parallel foliation. The sequence 
is capped unconformably by Cenozoic brown ferruginous sandstone of the Southern Cross Formation. 

A five-day geological mapping program at 1:25,000 scale was subsequently undertaken by Stratum in June 
2021 (Goldbery & Lines, 2021a). This included six sampling areas on the kaolin target area on the Lolworth 
Range. A total of 5 km2 of the program was on EPM 27705, with four of the sampled areas lying all or partly 
on EPM 27705 (Figure 7-5). 

The sampling sites were chosen to help geological modelling of groundwater movements within the area 
which were interpreted to upgrade the kaolin in the weathered granite. 
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Figure 7-5:  June 2021 geological mapping areas 

7.4.2 Satellite Image Interpretation 

A review of the highest resolution aerial imagery available for the Lolworth tenements was completed to 
identify areas of high albedo that may be related to exposed kaolinite. A total of 58 locations were selected 
for ground truthing (Figure 7-6). There was a restriction of access which limited field work to those locations 
within Mount Stewart Station. Emphasis was placed on the Clydesdale area which had been previously 
identified as a high priority area. 

7.4.3 Reconnaissance Mapping and Sampling 

MTM undertook reconnaissance mapping and sampling during April 2021 (Fraser, 2021). This covered much 
of EPM 27705 and sections of EPM 18419 and EPM 25299 (Figure 7-6). 

Twenty-five rock chip samples were taken, and additionally one standard. No duplicates or blanks were used. 
The samples have been submitted to ALS Townsville and were assayed for major element oxides using x-ray 
fluorescence (XRF) analytical techniques. Al2O3 assays indicate values between 17% and 22%, implying 
enrichment of aluminium during kaolinisation processes (Fraser, 2021). 

The Clydesdale deposit comprises several exposed areas of kaolinised quartz-orthoclase-muscovite granite 
overlain by a moderately bedded flat-lying sandstone. This forms part of a semi-continuous exposure 
extending east toward the Surprise workings. Should samples taken from the site be confirmed as viable 
kaolinite, the resource would potentially have a strike length of over 3.5 km, a thickness of 5–15 m with a 
200 m width extending north from a southward facing escarpment. 

Traverses were made to each of the sites to determine if there was evidence of kaolinisation to explain the 
high albedo spots on the satellite imagery.  
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Figure 7-6: GSQ regional geology and high albedo satellite imagery locations (possibly kaolin), April 2021 

On the north-eastern sub-blocks, four of the 12 high albedo sites were inspected. Kaolin was recognised and 
sampled at three sites, with Site 22 in the north having strong kaolin development. The assays ranged from 
14% to 18% Al2O3. 

On the southwestern sub-blocks, excluding Clydesdale, three of the seven high albedo sites were inspected. 
In the Clydesdale area, rock-chip samples assayed between 17.1% and 21.9% Al2O, clearly the best results of 
the reconnaissance program. 

Notes were made on the geology along the traverses and used to produce 1:5,000 geological additions to the 
existing mapping. Mapping of the White Spot area was completed in more detail at 1:1,000 (Figure 7-7).  

There are several locations along the escarpment where white clay is exposed, suggesting continuity of the 
kaolinite from Clydesdale to the Surprise pit. 

Drone imagery over Clydesdale was acquired on 3 May 2021. This was compiled to produce an orthophoto 
digital terrain model (DTM) which was used to assist in the compilation of geological information for kaolinite 
occurrences. 
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Figure 7-7: Clydesdale deposit 1:1,000 scale geological fact mapping, April 2021 

7.5 Kaolin Development and Enrichment 

A geological model for the development and enrichment of kaolin in the Clydesdale area was developed by 
Stratum and based on the analysis of the topographic difference between the north and south side of the 
range. This model proposes a “bleed-out” mechanism (Figure 7-8) of lateral groundwater movement under 
the south facing steeper “piedmont” areas of the range, in contrast to the subdued topography of the north 
facing areas of the range. Further localisation of groundwater flow is controlled by lineaments which can be 
mapped by remote sensing and field observation. 
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Figure 7-8: “Bleed-out” mechanism proposed for kaolinite development and enrichment by Stratum (Goldbery & 

Lines, 2021b) 

Geological mapping and satellite interpretation of the White Creek-Clydesdale lineament and its associated 
conjugate structures showed that it coincides with relatively high kaolin contents. Areas sampled on 
EPM 18419 to the east yielded lower kaolin values than those associated with the major lineaments. The 
observations are considered to support lineaments as targets for areas of higher kaolin potential. 

It was concluded that the area with the highest potential for kaolinised granite of commercial kaolin is along 
the “corridor” oriented northwest-southeast, aligned along the lineament system which passes through the 
Clydesdale area (White Spot Cluster) to the south (Areas A and E, Figure 7-5). 

An additional kaolin target area was recognised to the north where reworking of the exposed altered granite 
has generated fine grained outwash areas of transported clays, most likely kaolin, which needs to be verified 
by follow-up testwork. This area contains potentially high volumes of kaolin. 

Stratum concluded that the kaolinised alteration zones were most likely to be the result of breakdown of 
aluminosilicate minerals by hydrolysis during groundwater movements. The process is interpreted to have 
been enhanced along the margin of the plateau and along major lineaments. 

7.6 Kaolin Sampling – Clydesdale  

Kaolin sampling areas were spaced at approximately 1 km intervals along the escarpment and are more fully 
described by Goldbery & Lines (2021b): 
• Area A covers the Clydesdale prospect (previously known as White Spot). The individual patches are 

aligned along structural lineaments such as the Clydesdale lineament and on conjugate lineament sets at 
intersection points. The weathered granite coincides with the 740–760 m ASL contour interval. 

• Area B (Blush Zone, partly on EPM 27705) is part of a zone of sporadically outcropping kaolinised granite 
which extends along the Lolworth Range to 1 km east of the Surprise mine. 

• Area E (White Creek) is a small inlier of weathered granite surrounded by the Southern Cross Formation 
(Tertiary sandstone) and coincides with the “White Creek Lineament”, which lines up with the Clydesdale 
lineament to the south. 

• Area F (Southern Cross Formation outwash area) is a flat area 730–740 m ASL covered by north-draining 
creeks related to a watershed on the Lolworth Range. The area covers lateral facies interfingering of very 
fine-grained clayey alluvium and the coarser-grained sandstone containing potential for the 
accumulation of kaolin clays as outwash material. The material is grey in colour, possibly due to 
incorporated plant material. 
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7.6.1 Clay (-45 micron) Fraction Sample Analysis 

Goldbery & Lines (2021b) developed a process for analysing field samples for the -45 micron kaolin fraction. 
They recommended taking a 250 g sample for initial treatment by: 
1) Gentle crushing of the material within a calico bag, using a stone pestle.  
2) Soaking the sample for a few hours in water. 
3) Gentle atri�oning under water by hand using a rubber pestle. 
4) Wet screening using an oversize 100 micron screen on top with a 45 micron screen. 
5) Oven drying the -45 micron frac�on at 110°C.  
6) Weighing the dry -45 micron sample to determine the percent yield of the total sample. 

7.6.2 Chemical Analysis 

Some 20 reconnaissance rock chip samples from 10 high albedo sites were collected on EPM 27705. These 
were analysed by ALS laboratories for 14 oxides using a combination of XRF and loss on ignition (LOI) 
(Table 7-2). Five samples from three localities were from the northeast sub-blocks. On the southwest 
sub-blocks, two samples came from White Creek, and the remaining 13 samples were from sampling sites 
along the escarpment. 

Table 7-2: XRF kaolin sample major element oxide analyses (Goldbery & Lines, 2021b) 

Element 
(as 
oxide) 

White 
Spot 1 
(wt%) 

White 
Spot 2 
(wt%) 

White 
Spot 3 
(wt%) 

White 
Spot 4 
(wt%) 

White 
Spot 5 
(wt%) 

White 
Spot 6 
(wt%) 

White 
Spot 7 
(wt%) 

White 
Spot 9 
(wt%) 

White 
Spot 10 
(wt%) 

Little 
Spot 2 
(wt%) 

White 
Spot 11 
(wt%) 

Na2O 0.55 0.04 0.05 0.04 0.06 0.06 0.02 0.04 0.04 0.05 0.10 
MGO 0.18 0.14 0.25 0.12 0.24 0.26 0.12 0.12 0.15 0.19 0.13 
Al2O3 38.63 38.51 36.89 39.09 37.84 35.50 39.61 39.22 39.04 38.44 39.01 
SiO2 46.02 45.82 47.73 46.12 46.49 49.26 45.93 45.75 46.20 45.75 46.02 
P2O5 0.03 0.03 0.05 0.06 0.04 0.02 0.07 0.03 0.02 0.03 0.02 
SO3 <0.01 0.01 0.02 0.01 <0.01 <0.01 0.01 <0.01 <0.01 0.02 <0.01 
K2O 0.77 0.74 1.00 0.40 1.53 1.01 0.38 0.31 0.66 0.75 0.61 
CaO 0.03 0.02 0.03 0.01 0.03 0.09 0.02 0.02 0.04 0.02 0.04 
TiO2 0.51 0.22 0.24 0.06 0.14 0.18 0.08 0.09 0.18 0.19 0.15 
V2O5 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 
Cr2O3 0.03 0.04 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01 <0.01 
Mn3O4 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 
Fe2O3 0.94 1.01 0.82 0.51 0.93 1.05 0.43 0.49 0.94 1.40 0.89 
NiO 0.01 0.04 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.02 <0.01 
CuO <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.02 <0.01 <0.01 <0.01 
ZnO <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 
SrO <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 
ZrO2 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 
BaO <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 
HfO2 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 
PbO 0.02 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 
LOI 13.44 13.55 13.60 13.85 12.80 12.78 14.04 14.11 13.95 13.79 13.97 
Total 101.16 100.17 100.68 100.27 100.10 100.21 100.71 100.20 101.22 100.65 100.94 

The initial 11 samples of Stratum’s -45 micron separated material were analysed by ALS for 21 oxides using 
XRF and LOI. Assay results revealed no anomalous gold, pathfinder or other minerals. 

A sample of pre-refined kaolin from White Spot was provided to First Test Minerals in August 2021 by Stratum 
for the analysis of chemical composition and the evaluation of basic ceramic properties. The sample was 
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collected approximately 60 m south-southeast of hole BBAC022 (Figure 7-9), made into an aqueous slurry 
and screened at 45 microns. The results are summarised in Table 7-3 to Table 7-7. 

 
Figure 7-9: Location of three AC holes sampled for XRD analysis (red dots) and White Spot metallurgy sample 

(green square) 
Note: AC holes are located at BBAC017 (south); BBAC022 (centre) and BBAC031 (north); map grid 100 m x 100 m. 

Table 7-3: Major element oxide geochemistry 

SiO2 (%) Al2O3 (%) Fe2O3 (%) TiO2 (%) Na2O (%) K2O (%) LOI (%) 

46.24 37.80 0.81 0.15 <0.05 0.67 13.67 

Table 7-4: Kaolin colour and brightness 

Brightness Yellowness L a b 

81.1 6.9 94.6 0.38 4.57 

Table 7-5: Kaolin brightness, contraction, and water absorption 

Brightness Contraction Water absorption 

92.9 7.5 20.2 

Table 7-6: Particle size distribution (% less than) 

10 8 5 3 2 0.5 0.1 

81 77 66 54 44 18 1 

Table 7-7: Metakaolin chemistry by XRF 

SiO2 Al2O3 Fe2O3 TiO2 Na2O K2O LOI 

53.13 43.43 0.93 0.17 <0.05 0.77 1.2 

7.7 Nagrom Sample Preparation and Flowsheet (Clydesdale drill samples) 

The downhole composites were tested by Nagrom Metallurgical, Perth, WA, as follows: 
1) Crush approximately 2 kg crude sample to 10 mm. 
2) Atri�on with a water pulp density of 50% for 30 minutes with a D12 Joy Denver Unit double propeller 

unit at 800 RPM un�l sample is dispersed. 
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3) Wet screen sample at 0.18 mm and 0.045 mm. 
4) Analysis by XRF (all samples). 
5) Analysis of brightness and x-ray diffrac�on (XRD) (selected samples) 
6) The yields were calculated as a percentage of dry material recovered rela�ve to dry head sample. 

7.7.1 Mineral and Chemical Deportment – Drill Samples 

A total of 36 drill samples from three AC holes were analysed by XRD to determine mineral contents of in situ 
kaolinised granite and -45 micron “clay” fractions (Table 7-8, Table 7-9). See location of holes BBAC017, 
BBAC022 and BBAC031 sampled for XRD analysis in Figure 7-9. 

Table 7-8: Examples of key major elements and LOI deportment in the head and sieve fractions  

 Description SiO2 

(%) 
Al2O3 

(%) 
Fe2O3 

(%) 
K2O 
(%) 

LOI 1000 
(%) Yield 

BBAC017 8936 

Assay head 65.0 24.7 0.8 0.6 8.5  

Calculated head 65.8 24.0 0.7 0.6 8.5  

+0.18 mm 90.9 6.4 0.2 0.2 2.3 31.2% 

+0.045 -0.18 mm 82.4 11.9 0.6 0.9 3.9 13.2% 

-0.045 mm 47.8 36.7 1.1 0.7 13.1 55.6% 

BBAC017 8945 

Assay head 72.0 18.2 1.0 2.9 5.3  

Calculated head 72.7 17.9 0.9 2.8 5.1  

+0.18 mm 96.1 2.2 0.3 0.7 0.4 41.4% 

+0.045 -0.18 mm 70.1 16.8 1.5 7.0 2.9 16.7% 

-0.045 mm 50.6 33.8 1.2 3.2 10.6 41.9% 

BBAC022 8982 

Assay head 73.7 18.38 0.63 0.889 6.07  

Calculated head 74.2 18.2 0.6 0.8 6.0  

+0.18 mm 97.2 1.5 0.2 0.4 0.4 45.4% 

+0.045 -0.18 mm 81.9 11.1 1.4 2.4 2.5 10.1% 

-0.045 mm 48.9 36.8 0.8 0.9 12.6 44.5% 

BBAC022 8989 

Assay head 74.5 16.5 0.7 3.6 4.3  

Calculated head 74.5 16.6 0.6 3.5 4.3  

+0.18 mm 95.3 2.7 0.3 1.0 0.4 42.95% 

+0.045 -0.18 mm 74.0 14.7 0.7 7.6 1.8 16.78% 

-0.045 mm 52.6 32.2 1.0 4.5 9.4 40.28% 

BBAC031 9091 

Assay head 72.3 19.0 0.8 1.0 6.2  

Calculated head 72.5 19.1 0.8 1.0 6.3  

+0.18 mm 95.0 3.1 0.2 0.4 1.0 41.35% 

+0.045 -0.18 mm 81.0 12.0 1.3 1.7 3.3 12.63% 

-0.045 mm 50.0 35.4 1.1 1.3 11.8 46.02% 

BBAC031 9096 

Assay head 72.8 18.5 1.1 0.7 6.3  

Calculated head 71.9 19.3 1.1 0.7 6.6  

+0.18 mm 96.9 1.8 0.2 0.5 0.4 40.11% 

+0.045 -0.18 mm 83.3 10.5 1.3 1.5 2.9 12.28% 

-0.045 mm 47.9 36.2 1.8 0.7 12.7 47.61% 
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Table 7-9: XRD mineral analyses of head samples, key minerals only (CSIRO); key major elements for comparison 

Hole ID From To Quartz Kaolinite Muscovite Microcline Smectite SiO2 Al2O3 Fe2O3 K2O 

BBAC017 

0 2 38 57 3 2 <1 64.96 24.65 0.8 0.6 
2 6 61 34 2 1  78.63 14.76 0.65 0.32 
6 8 44 48 6   71.07 20.35 0.73 0.72 
8 9 46 48 6   69.94 20.97 0.77 0.68 
9 11 46 45 8 1  70.71 20.08 1.05 0.94 

11 12 51 41 6 1  72.14 18.93 1.11 0.75 
12 13 52 38 8   71.33 19.66 1.03 0.87 
13 16 52 41 7   71.69 19.09 1.3 0.74 
22 25 52 36 7 5  72.83 18.03 1.1 1.48 
25 28 46 35 7 12  71.99 18.21 0.96 2.86 
28 30 44 32 7 17  72.44 17.44 1.06 3.47 

BBAC022 

4 6 73 25 1   83.76 11.02 0.56 0.16 
6 8 53 39 7 1  78.35 14.48 0.85 0.99 
8 9 60 29 9 1  73.70 18.38 0.63 0.89 
9 13 52 38 10   73.05 18.61 0.77 1.18 

13 14 55 37 8   75.69 16.93 0.65 0.9 
14 15 46 44 9 1  71.34 19.76 0.9 1.1 
15 19 55 34 8 3  75.42 16.84 0.71 1.37 
19 22 47 34 6 12  73.64 17.52 0.6 2.67 
22 25 52 26 11 11  75.00 16.35 0.71 3.02 
25 28 50 26 8 16  74.48 16.53 0.65 3.55 
28 31 47 25 7 21  73.90 16.74 0.63 4.28 
31 33 48 24 6 23  75.36 15.33 0.56 4.47 
33 35 44 26 6 25  73.90 16.52 0.62 4.75 
35 37 46 25 7 22  73.81 16.45 0.74 4.58 
37 39 49 19 9 20 2 75.54 15.19 0.76 4.52 

BBAC031 

2 4 59 37 1 1 1 78.31 14.78 0.58 0.18 
4 5 55 34 7 1 7 75.77 16.44 0.86 0.85 
5 6 51 36 8 1 9 73.47 18.11 0.83 0.93 
6 9 51 35 10  12 73.69 17.87 0.85 1.1 
9 11 48 41 9  4 72.32 Al2O3 Fe2O3 K2O 

11 13 47 43 9  1 71.85 24.65 0.8 0.6 
13 15 47 44 7 1 <1 71.29 14.76 0.65 0.32 
15 17 46 46 8   71.20 20.35 0.73 0.72 
17 19 45 48 7   70.35 20.97 0.77 0.68 
19 20 47 46 7   72.77 20.08 1.05 0.94 

The XRD mineralogy was reviewed in comparison to the XRF chemistry of in-situ (feed grade) and -45 micron 
fractions. 

The as-received material is kaolinised granite consisting mainly of quartz, mica and K-feldspars as the primary 
minerals and kaolinite and sometimes smectite as secondary weathering products of the feldspars. 

Based on XRD data for holes BBAC017, BBAC022 and BBAC031, the head samples contain on average ~50% 
quartz, ~37% kaolinite and ~7% muscovite. Muscovite (commonly referred to as white mica) is present in all 
samples analysed and ranges from 1% to 11%. Microcline feldspar content is more variable (0–25%) and 
generally increases with depth, which is due to decreased weathering intensity with depth. Smectite (a 
swelling clay) was recorded in samples from the upper part of BBAC031. 

There is lateral and vertical variation in chemistry and mineralogy between the three holes tested. The 
northernmost hole BBAC31 has the lowest overall K2O and microcline content of the three holes. Hole 
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BBAC022, in the middle of the deposit, is characterised by the highest K2O (~3–5%) and highest microcline 
(~10–20%) from about 18 m depth. The upper part of BBAC017 has low K2O, similarly to the upper part of 
BBAC022. 

As shown in Table 7-8, the three sieve fractions have distinctive chemical compositions reflecting differences 
in mineralogy. The highest yields are in the +180 micron and -45 micron fractions. 

The +0.18 mm fraction has the highest SiO2 content and lowest Al2O3, Fe2O3, K2O and LOI, most likely 
reflecting the presence of quartz as the main constituent.  

The +0.45 -0.18 mm fraction is also high in SiO2 but is characterised by higher K2O than the other fractions. 
This suggests that quartz and K-bearing minerals such as muscovite and microcline are preferentially 
concentrated in the +45 micron faction.  

The -45 micron “clay” faction is enriched in Al2O3 and has high LOI, which reflects high kaolinite content as 
shown by the XRD analyses. Fe2O3 is also generally higher in the clay faction than in either the head sample 
or the two coarse fractions. Some of the -45 micron samples contain appreciable K2O which indicates that 
K-minerals are sometimes very fine grained. Smectite is also concentrated in the clay fraction especially in 
the upper part of BBAC031 (Table 7-9). 

Most of the -45 micron samples analysed by the Hutton Institute were determined to contain halloysite, the 
highest contents of which were in BBAC031 (up to ~10%). Halloysite is a mineral of the kaolin group that is 
commonly tubular, compared with kaolinite which has a platy hexagonal shape. 

The attritioning and screening process removes most of the quartz from the -45 µm “clay” fraction, indicating 
that quartz is generally coarser than 45 µm in diameter. 

However, muscovite and microcline are not removed by screening and mostly report to the -45 µm clay 
fraction. 

Fe2O3 is higher in the -45 µm fraction than in the feed material, indicating that iron is preferentially hosted 
within kaolinite, muscovite and/or microcline.  

Logged variations in colour that correspond with mineralogical and chemical variations are evident in AC 
drilling samples from the three drillholes in Figure 7-10 to Figure 7-15. 

 
Figure 7-10: Logged geology colours (B.WH = bright white, WH = white, CM = cream, YE = yellow, PK = pink) 
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Figure 7-11: XRF (left) and XRD (right) data for BBAC017; head grades (left of drill trace) and -45 micron (right of 

drill trace) 
XRD results: quartz (black); kaolinite (red); muscovite (blue); microcline (purple). Downhole depths at 2 m intervals. 

  
Figure 7-12: XRF (left) and XRD (right) data for BBAC022; head grades (left of drill trace) and -45 micron (right of 

drill trace) 
XRD results: quartz (black); kaolinite (red); muscovite (blue); microcline (purple). Downhole depths at 2 m intervals. 
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Figure 7-13: XRF (left) and XRD (right) data for BBAC031; head grades (left of drill trace) and -45 micron (right of 

drill trace) 
XRD results: quartz (black); kaolinite (red); muscovite (blue); microcline (purple). Downhole depths at 2 m intervals. 

  
Figure 7-14: Chip trays BBAC017 and BBAC022 
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Figure 7-15: Chip trays BBAC031 

Fifteen downhole samples of -45 micron fractions from holes BBAC017, BBAC022 and BBAC031 were 
submitted to Microanalysis Perth for brightness tests (Table 7-10). The brightness is generally low and ranges 
between 68.5 and 78.5, while yellowness is high. Hole BBAC022 has higher brightness than BBAC017 and 
BBAC031. Bleaching with sodium dithionite may increase brightness and reduce yellowness. 

Table 7-10: Brightness results for -45 µm clay fraction compared with key deleterious elements 

Sample ID From (m) To (m) Fe2O3 % TiO2 % K2O % ISO brightness Yellowness 

BBAC017 8936 0 2 1.12 0.291 0.696 68.5 15.6 
BBAC017 8937 2 6 1.16 0.331 0.531 73.5 10.9 
BBAC017 8938 6 8 1.03 0.196 0.655 73.0 12.4 
BBAC017 8939 8 9 1.08 0.239 0.629 73.1 12.6 

BBAC022 8982 8 9 0.83 0.072 0.932 76.2 11.6 
BBAC022 8983 9 13 1.00 0.083 1.307 71.3 14.8 
BBAC022 8984 13 14 0.93 0.111 0.964 78.5 9.7 
BBAC022 8985 14 15 1.23 0.129 1.235 70.7 14.9 
BBAC022 8986 15 19 1.08 0.093 1.838 78.6 9.2 
BBAC022 8987 19 22 0.78 0.093 3.451 77.6 11.1 

BBAC031 9091 9 11 1.11 0.366 1.312 77.2 9.0 
BBAC031 9092 11 13 1.14 0.341 1.276 76.1 9.6 
BBAC031 9093 13 15 1.31 0.322 0.948 70.5 18.4 
BBAC031 9094 15 17 1.2 0.332 0.876 71.0 16.9 
BBAC031 9095 17 19 1.24 0.345 0.76 73.5 13.1 
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7.7.2 Umpire XRD tests 

Thirty-six samples of -45 µm material from holes BBAC017, BBAC022 and BBAC031 were submitted for 
umpire XRD analysis at the Hutton Institute, Scotland (Table 7-11). See sample intervals, chip trays and 
locations in Figure 7-9 to Figure 7-15 (above). The -45 micron concentrates consist mainly of kaolinite, with 
minor amounts of non-clay minerals such as quartz and mica. Significant amounts of K-feldspar were 
detected in samples from the lower part of the deposit, in hole BBAC022, which was not unexpected based 
on the high K2O content of the samples. 

Table 7-11: Original and umpire XRD results (%) for -45 micron fractions 

Hole ID From 
(m) 

To 
(m) 

Quartz Kaolinite Muscovite K-feldspar Smectite 

C H C H C H C H C H 

BBAC017 

0 2 4 4 90 91 3 3 2 1 <1 1 

2 6 9 9 86 86 3 2 1 1  <1 

6 8 4 4 92 90 4 4  1   

8 9 3 3 93 91 4 4  1   

9 11 4 4 88 88 6 5 1 1   

11 12 5 4 88 88 6 5 1 1   

12 13 4 4 90 88 5 5  1   

13 16 4 4 89 88 5 5  1   

22 25 4 3 85 83 5 5 7 8   

25 28 3 3 76 74 4 4 16 17   

28 30 4 3 71 72 4 5 17 18  <1 

BBAC022 

4 6 15 16 81 80 2 1 1 1  1 

6 8 11 11 78 73 10 10 <1 1  4 

8 9 4 5 90 88 5 6  1   

9 13 5 5 85 84 9 8  1  1 

13 14 4 4 91 88 5 6  1   

14 15 5 5 86 85 8 8 1 1  <1 

15 19 5 5 82 81 9 9 4 4  <1 

19 22 4 4 75 73 4 3 17 19   

22 25 5 5 65 64 13 10 17 20   

25 28 5 5 65 63 10 8 20 23   

28 31 4 4 68 65 9 6 19 23  <1 

31 33 5 5 72 68 6 6 17 20  <1 

33 35 5 5 76 72 5 5 14 16  1 

35 37 5 5 76 72 6 6 13 15  2 

37 39 5 5 66 62 13 12 12 14 2 4 

BBAC031 

2 4 15 16 81 78 2 1 1 1 1 2 

4 5 8 8 77 76 6 6 2 2 7 7 

5 6 5 6 77 78 7 6 1 1 9 9 

6 9 9 10 70 67 9 8  2 12 13 

9 11 5 5 82 80 8 7  1 4 7 

11 13 4 4 86 85 8 8 <1 1 1 3 

13 15 4 4 89 87 6 5  0 <1 1 

15 17 5 4 87 88 7 5  1  1 

17 19 4 4 89 90 6 4  0  1 

19 20 4 4 90 89 6 4  0  1 

Note: Rounded to nearest whole number. C = CSIRO. H = Hutton. Hutton “kaolinite” includes halloysite. 
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7.8 White Spot (additional Clydesdale outcrop samples) 

7.8.1 Interpretation of Analytical and Mineralogical Results (outcrop samples) 

Further XRD mineralogy was undertaken on 14 samples on EPM 27705. The samples mostly contained 
kaolinite, quartz, and muscovite, with some minor dickite.  

Dickite is part of the kaolinite group of minerals. It has the same chemical formula as kaolin but a different 
molecular structure, kaolinite being triclinic and dickite monoclinic. The presence of dickite does not affect 
potential uses of the kaolin (Goldbery & Lines, 2021b). 

The -45 micron separation of kaolin from the Clydesdale samples taken during the familiarisation and 
orientation sampling showed encouraging results, with an average concentration of 33% kaolin being 
obtained. This work was followed by similar disaggregation tests on sampling based on more detailed 
mapping. 

The best kaolin results were obtained from samples of sedimentary kaolin, averaging 42.4% kaolin, at Area F 
on the outwash plain on the plateau. Along the White Creek lineament, Area E samples averaged 30.9% 
kaolinite. The main outcropping kaolinised granite at the edge of the plateau at Clydesdale averaged 22% 
kaolinite with samples from further south being of lower grade. 

The sample suite collected from the White Spot (Clydesdale) cluster was considered to present by far the 
best potential of the initial sampled areas. The average kaolinite content was 31%; the weathered, kaolinised 
granite was very friable, and wet disaggregation was easily achieved. 

Goldbery & Lines (2021b) observed that the Clydesdale area yielded the best grade of kaolin, approaching 
stoichiometric purity. Kaolinite (Al4Si4O10(OH)8) has a stoichiometric composition of SiO2 46.5%, Al2O3 39.5%, 
and H2O 13.9%, with Al2O3 assays ranging from 35.5% to 39.6%. The chemical composition of the kaolin from 
this locality matched that of other, high-grade Australian kaolin deposits (Table 7-12). The weathered granite 
host rock is friable and could be processed using conventional washing and screening plant. Preliminary 
washing and disaggregation tests suggested potential for a marketable quartz by-product. 

Table 7-12: Comparison of Clydesdale White Spot kaolin with an Australian kaolin product and a kaolin stockpile 

Element as oxide Theoretical Kaolin White Spot 11 Pittong Eckacote WA Gabbin 

Al2O3 39.5% 39.01% 38.00% 36.40% 

SiO2 46.5% 46.02% 46.00% 48.90% 

K2O 0% 0.61% 0.14% 0.43% 

Fe2O3 0% 0.89% 0.58% 0.16% 

TiO2 0% 0.15% 0.60% 0.47% 

H2O 14.0% 13.97% 14.00% 13.78% 

Note: WA Gabbin sample is from a kaolin stockpile reported by Abeysinghe & Fetherston (1999).  
Source: Goldbery & Lines, Preliminary characterisation of Lolworth Range batholith kaolin resource, Charters Towers, Queensland, 
26 July 2021, 2021b. 

The similarity of the Clydesdale mineralisation to theoretical kaolin chemistry is considered to support the 
potential of this area for future commercial development (Goldbery & Lines, 2021b). 

7.8.2 Metakaolin Testwork (outcrop samples) 

Additional tests carried out on the “White Spot” kaolin included thermal response testing (a combination of 
thermogravimetric (TGA) and differential thermal analysis (DTA) performed by the University of New South 
Wales, Kensington, to determine the conversion temperature of kaolin to metakaolin. TGA measures change 
in mass during mineral decomposition, when some products are gaseous, or during oxidation when material 
being tested is gaining mass (Goldbery & Lines, 2021b). Sample conversion was carried out in a laboratory 
muffle kiln over a period of five hours.  

The temperature at which all the kaolinite has been transformed to metakaolin, shown by the flattening of 
the curve, was found to be 750°C (Figure 7-16). 
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Figure 7-16: Clydesdale DSC/TGA metakaolin conversion test results (Goldbery & Lines, 2021b) 

Selected samples of the kaolin were converted to metakaolin and total conversion to metakaolin was 
confirmed by XRD and XRF tests, confirming conversion of kaolinite to metakaolin with the only remaining 
minerals being quartz and mica. The metakaolin products were fully homogeneous and compared favourably 
with international metakaolin products (Goldbery & Lines, 2021b).  

The high quality of the metakaolin appears suitable for pozzolanic use in “Green Concrete” and is an excellent 
precursor for potential production of geopolymers and ultimately for production of high-purity alumina 
(HPA). 

Analyses of the metakaolin samples compare favourably with international metakaolin commercial products 
(Table 7-12).  

A comparison of chemical composition of White Spot kaolin compared with a kaolin product from Victoria 
and a sample from a kaolin stockpile at Gabbin, WA, showed similar chemistry (Table 7-13). Of particular 
interest is the close similarity in chemical composition of the White Spot kaolin compared to the Pittong 
Eckacote kaolin product. The significance of this is the fact that the Victorian Pittong kaolin deposit is the 
source material for high-grade metakaolin previously marketed in Australia as ACTI-MK 95. On this basis, 
Goldbery & Lines (2021b) consider it likely that the White Spot sample will respond to calcination in the same 
way. 

Table 7-13: Comparison of Clydesdale White Spot outcrop sample with international metakaolin products 

Element 
as oxide 

Low-grade 
metakaolin High-grade metakaolin 

Thai MK % Metastar Imerys 
% 

Powerpozz ACT 
% 

Himacem EICL 
% 

ACTI-MK 95 
Pittong % 

White Spot MK 
% 

Al2O3 32.41 45 42–44 44–46 44–46 42–45 

SiO2 60.79 55 51–53 52–54 52–54 52–54 

K2O 1.46 N/A 0.4 ~0.5 N/A 0.71 

Fe2O3 1.10 N/A 2.2 <1.2 0.6 0.9 

TiO2 N/A N/A N/A <1.2 N/A 0.19 

Na2O 2.5 N/A 0.05 ~0.5 N/A 0.04 

CaO 0.0 N/A 0.2 N/A N/A 0.05 

MgO 2.1 N/A 0.1 N/A N/A 0.18 

H2O (LOI N/A N/A 0.5 N/A N/A 0.8 

Source: Goldbery & Lines, Preliminary characterisation of Lolworth Range batholith kaolin resource, Charters Towers, Queensland, 26 
July 2021, 2021b 
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CSA Global cautions that the White Spot outcrop samples may not represent the quality of the entire deposit, 
but notes that it is useful data as a guide to potential markets for similar quality material. CSA Global also 
notes that Eckacote is a specialised product, manufactured on a commercial scale using different methods 
from the 45 micron screening method used to process White Spot outcrop samples. 

7.9 Metallurgical Testwork (Surprise Pit) 

7.9.1 Sampling 

Five approximately 3 kg samples of kaolin were collected from the Surprise pit during 2017 (Figure 7-17). The 
colour and mineralogy of these samples varied according to their distance from the lode. Grades obtained 
from the samples varied between 18.9% and 25.8% Al2O3, with an average grade of 21.7% Al2O3.  

 
Figure 7-17: Surprise pit metallurgical sample locations (green squares) and RC holes BBRC203 and BBRC219 

Testing by international industrial minerals company, Sibelco, which specialises in the mining, processing and 
selling of silica sand, and clays for ceramics, feldspathic minerals, olivine and glass recycling, suggested that 
the samples were collected from too deep in the weathering profile. Further -2 mm samples were collected 
from stockpiles at the Surprise mill that proved to be contaminated by sub-grade saprolite material, 
containing illite. 

Bulk samples were then excavated at four sites in the southern Surprise pits, from a 20 m long trench with a 
depth of up to 6 m beneath the base of soil cover. Kaolin-bearing material was collected from adjacent to 
the lode from approximately 2 m x 4 m areas (Figure 7-18) that were dispatched to several commercial 
laboratories for assessment, including Australian Industrial Minerals Pty Ltd (AIMPL), Ginn Mineral 
Technology (Ginn), Roskill Consulting Group Ltd (Roskill), Simulus Laboratories (Simulus) and Lava Blue Ltd 
(Lava Blue). 
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Figure 7-18: Kaolin sampling trench excavated at the southern Surprise pit 

7.9.2 Australian Industrial Minerals Pty Ltd 

AIM advised IGM that the kaolinised granite may be amendable to industry-standard beneficiation to 
produce a saleable finished kaolin product (Chadwick, 2020). XRD, XRF and physical testing showed that the 
recovered sample was predominately kaolinite. Coarse accessory minerals could be removed by standard 
processing methods. The resulting product would potentially be suitable for: 
• The manufacture of lower to medium-quality industrial usage kaolins 
• Possibly value-added kaolin clays including feedstock for the manufacture of HPA. 

AIMPL concluded that there appeared to be no major technical risks associated with kaolinised granite 
beneficiation. AIMPL noted, however, that the economic risks associated with marketing are significant and 
recommended detailed research. 

7.9.3 Roskill Consulting Group Ltd 

Roskill and other laboratories in the United Kingdom tested samples for brightness, viscosity, particle size, 
microscopic assessment, potential for alkali-silica reaction and mineralogy by XRD and scanning electron 
microscopy (SEM). Two samples were tested for Roskill by First Test Minerals in the United Kingdom: 
• A 55 kg screened sample recovered from a stockpile 
• A 5 kg whole rock sample. 

The samples were tested by first processing by wet refining (blunging and screening), magnetics, and 
bleaching. The products were characterised by testing mineralogy, chemistry, pH and water-soluble salts, 
brightness, viscosity, particle size, surface area, ceramic casting and fired properties, and potential for alkali 
silica reaction (Roskill, 2020). 

First Test Minerals noted that the 55 kg bulk screened sample did not yield high-quality kaolin, despite 
extensive refining by wet screening, superconducting magnet and settlement. The kaolin was described as 
contaminated by fine muscovite mica and illite (Table 7-14) which contribute significant Fe2O3 and K2O, such 
that ISO brightness and ceramic fired properties are relatively poor.  
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Table 7-14: Mineralogical analysis of the 55 kg sample by XRD 
Quartz (%) Illite/Mica (%) Kaolinite (%) K-feldspar (%) Anatase (%) Total (%) 

47.0 27.6 23.2 1.3 0.1 100 

Source: The James Hutton Institute, Aberdeen, Scotland (Roskill, 2020) 

The smaller 5 kg “whole rock sample” was found to contain better quality kaolin (lower Fe2O3 and K2O) with 
lower levels of muscovite and illite (Table 7-15). First Test Minerals noted there is a commercial potential for 
such products in South-East Asia, and that applications may include ceramics, paint, continuous filament glass 
fibre, polymers, and plasterboard.  

Table 7-15: Mineralogical analysis of the 5 kg “whole rock” sample by XRD 

Quartz (%) Illite/Mica (%) Kaolinite (%) K-feldspar (%) Plagioclase (%) Total (%) 

55.7 10 33.4 0.4 0.5 100 

Source: The James Hutton Institute, Aberdeen, Scotland (Roskill, 2020) 

Roskill (2020) concluded that all parameters measured for the 5 kg white kaolin sample were favourable 
except for high Fe2O3 content (1.12%). Fe2O3 was described as having stained the kaolin such that brightness 
is only 79.1. Bleaching improved the brightness by 1.6 units to 80.7. 

Roskill concluded that the material could “be used in ceramics, tiles (floor and wall), sanitaryware and 
earthenware, but the Fe2O3 content is too high for higher price applications in porcelain, hotel ware and 
glaze.” Roskill also concluded that the “Al2O3 content is high at almost 37% owing to the high kaolinite content 
and free quartz is low at only 1.0% which means that manufacture of HPA to 4N grade is highly feasible.” 

Overall, Roskill (2020) concluded that the results were promising with potential end-use markets depended 
on the nature and extent of processing applied and the extent to which the sample was representative of the 
deposit. Roskill notes that Australian domestic markets are limited to end uses including paper fillers and 
ceramics. Kaolin production in Australia in 2020 was estimated to be around 200,000 tpa. Roskill 
recommended further drilling to support estimation of a resource meeting the requirements of the JORC 
Code (JORC, 2012), with routine assessment of basic properties including brightness and mineral chemistry 
by XRF. 

7.9.4 Ginn Mineral Technology 

Ginn, located in Sandersville, Georgia, USA, characterised and evaluated several in-situ, highly kaolinised 
saprolite samples (Ginn Mineral Technology, 2020a, 2020b). The composite material samples, consisting of 
kaolin, silica, mica, illite, and feldspar, were characterised (see Table 7-16) and processed/refined using a 
range of liberation, separation, concentration and calcination techniques. The primary purpose of the project 
was to determine if any valuable commercial product options could be derived from the saprolitic materials. 
Both wet and dry processing techniques were employed and included. 

Table 7-16: Phase lB basic characterisation summary results 

Sample ID TAPPI brightness Moisture (%) PSD <2 µm (%) pH LOI (%) 

001 1-2G 79.5 9.3 56.6 3.7 13.6 

002 2G 80.6 10.2 34.3 3.8 13.1 

003 3G 78.5 10.6 50.0 3.5 13.8 

004 4-4G 87.4 12.1 49.3 3.5 13.9 

Average 81.5 10.5 47.6 3.6 13.6 

The “as received” samples were separated into two composites namely “high bright” and “ultra-high bright” 
and treated separately. The process flowsheet, with products, is shown in Figure 7-19. Process recoveries are 
shown as concentric graphs in Figure 7-20, and the quality of various “product options” in Table 7-17, 
Table 7-18, and Figure 7-21. 
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Figure 7-19: Ginn phase IIB testwork process and refining testwork 
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Figure 7-20: Processing step yields for “high bright” and “ultra-high bright” samples 
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Table 7-17: “High bright” composite product options – summary quality data 

Sample ID Description Brightness LOI (%) SiO2 (%) Al2O3 (%) K2O (%) Fe2O3 (%) TiO2 (%) Na2O (%) 

ARM Head sample 80.20 7.92 56.71 33.06 0.92 0.90 0.25 0.04 

RPO-5 Silica ND 2.49 81.20 15.56 0.26 0.29 0.06 BDL 

RPO-1 Meta-kaolin 78.48 0.83 53.57 41.09 1.13 1.21 0.29 0.08 

RPO-2 Meta-kaolin 82.30 0.76 53.05 41.88 0.83 1.13 0.22 0.08 

RPO-3 Calcined 86.86 0.00 53.54 42.50 0.82 1.07 0.15 0.04 

RPO-4 Final product 82.75 13.5 46.52 37.77 0.69 0.92 0.13 0.04 

Note: ND = not determined; BDL = below detection limit. 

Table 7-18: “Ultra-high bright” composite product options – summary quality data 

Sample ID Description Brightness LOI (%) SiO2 (%) Al2O3 (%) K2O (%) Fe2O3 (%) TiO2 (%) Na2O (%) 

ARM Head sample 86.89 6.00 62.31 29.74 0.93 0.61 0.02 0.04 

RPO-10 Silica ND 0.19 99.66 BDL BDL BDL BDL BDL 

RPO-6 Meta-kaolin 83.33 0.64 52.70 42.55 1.04 0.93 0.28 0.08 

RPO-7 Meta-kaolin 87.55 0.85 51.82 43.83 0.62 0.66 0.18 0.06 

RPO-8 Calcined 93.05 0.00 52.08 44.42 0.58 0.63 0.12 0.05 

RPO-9 Final product 91.10 13.70 45.31 39.35 0.48 0.54 0.11 0.04 

Note: ND = not determined; BDL = below detection limit. 

 
Figure 7-21:  Product options identified by Ginn (Ginn Mineral Technology, 2020b) 
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Ginn concluded: 
• The initial separation of the composites was the +325 mesh (44 μm) silt and sand fraction and the 

≤325 mesh clay fraction. This resulted in a 64%/36% split for the “high bright” sample and 59%/41% split 
for the “ultra-high bright” (+325 mesh/≤325 mesh). 

• The clay-size fraction (≤325 mesh, or 44 μm) consists of kaolinite and some potassium minerals such as 
illite and mica. 

• 87% of the clay-size fraction was kaolinite, 9% was potassium-bearing clay minerals, and ancillary 
minerals made up the balance. 

• Of the total “as received material”, 47% is kaolinite which includes both residual +325 mesh non-liberated 
kaolin (~11%) and ≤325 mesh kaolin (~36%). 

• Dry and wet processing techniques beneficiated and refined the “as received material” into multiple 
product candidates. 

• Advanced processing such as classification and magnetic separation concentrated the kaolin and 
significantly reduced the non-kaolinite impurities such as illite and iron oxides/hydroxides. 

Thermal processing of both the dry and wet processing products significantly increased the reactivity of the 
meta-kaolin-type products that are more conducive for commercial options such as HPA manufacturing, 
pigments/fillers, and pozzolans. 

The illite-bearing samples were tested by Ginn for potential use as a HPA feedstock. Both wet and dry 
processing techniques were employed to produce a highly reactive, dry, meta-kaolin product that could be 
used in HPA production. 

Material from the second bulk sample averaged 30–33% Al2O3. The sample was separated at 44 µm (clay 
sized). The fine (clay) fraction comprised 87% kaolinite, 9% potassium clays, and 4% other minerals. Following 
beneficiation and thermal processing to increase the reactivity of the meta-kaolin products, the major 
minerals present were determined using XRD to be kaolinite, illite, degraded mica and feldspar, and small 
quantities of smectite. Kaolin comprised around 51% of the as-received material and around 82% of the clay 
fraction.  

Subsequent work, to produce a higher purity kaolin product, employed chemical dispersion, screening and 
gravity classification, wet magnetic separation and thermal processing. Dry processing failed to reduce the 
relatively high illite content present. Wet separation, however, was more effective in removing illite, fine 
mica, coarse kaolin and organics. Magnetic separation was able to remove iron oxides and hydroxides. 
Thermal processing of both the dry and wet processing products significantly increased the reactivity of the 
meta-kaolin products which were more conducive for HPA production. 

Ginn (2020b) stated that “This kaolinised saprolite contains some of the highest quality minerals, in sufficient 
ration volumes, Ginn has evaluated over the last 25 years”. Ginn proposed that a 20-tonne sample could be 
used to evaluate its suitability for use in producing their “High Bright” and “Ultra – Hi Bright” products. 

Ginn further recommended: 
• Further optimise processing techniques and parameters for impurity separation and greater surface area 

to further improved reactivity-based products such as pozzolans and HPA precursors.  
• A “Yield/Recovery Evaluation” be undertaken to maximise the sequence of liberation, separation, and 

concentration of the minerals.  
• Once optimisation is obtained, the most efficient and economical method(s) to produce high-quality 

kaolin products should be determined. The resource has significant commercial potential; however, the 
resource transformation requires calculating and coordinating the resource versus the applied near-term 
marketing options. 
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7.9.5 Simulus Laboratories 

Simulus tested a 19 kg sample at their Welshpool, Western Australia analytical facility (Simulus Laboratories, 
2020). Simulus described the sample upon receipt as consisting mainly of quartz and kaolinite (Table 7-19).  

Table 7-19: XRD mineralogy results for the sample as received 

Mineral Percentage 

Kaolinite 65 

Quartz 22 

Serpentine 4 

Chlorite 3 

Clay minerals 2 

Muscovite-illite 2 

Other 2 

CSA Global notes the XRD kaolinite content reported by Simulus is higher than expected compared with other 
samples (e.g. Ginn and Roskill) and cautions that preferred orientation of kaolin platelets may have caused 
over estimation of kaolinite by the XRD method. 

The sample was examined using “size-by-size” analysis and scrubbing and wet sieving to see if the aluminium 
content could be upgraded and quartz rejected (Figure 7-22). 

 
Figure 7-22: Simulus testwork flowchart (Simulus Laboratories, 2020) 

Size-by-size analysis was done by wet screening the sample though a range of sieves from 850 µm to 53 µm. 
The assays indicated that quartz could be removed and kaolin concentrated by scrubbing and screening, 
which is in agreement with the more detailed work by Ginn. 

Simulus concluded that the sample was amenable to upgrading via scrubbing and screening (Simulus 
Laboratories, 2020). The sample was reported to be a candidate for HPA production. Simulus proposed that 
the product could also be used as a cement additive. 

7.9.6 Lava Blue Ltd 

Lava Blue, with the Queensland University of Technology (QUT) and the Innovative Manufacturing 
Cooperative Research Centre, are undertaking research to convert kaolin clay to HPA.  

Testing of the Surprise test pit kaolin showed that the unprocessed sample contained only kaolinite, quartz, 
and 7% muscovite with no smectite of halloysite (QUT, 2020). 

Following roasting and leaching using an aluminium chloride hexahydrate process, HPA of 99.998% purity 
was crystallised with colour comparable to commercial-grade HPA (Green, 2020) (Figure 7-23). It was 
recommended that the resource be checked for consistently low contaminant quality. 
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Figure 7-23: Surprise kaolin reflectance versus reference material and Sumitomo HPA (QUT, 2020) 

Note: Horizontal scale mm. Visible light frequency ranges from 380nm to 700nm. ITK is the Surprise kaolin sample. 

Lava Blue concluded that: 
• The sample received was low in reactive impurity elements and minerals, with the only crystalline phases 

attributed to the clay being quartz, kaolinite, and muscovite 
• XRD analysis showed that the HPA sample was comprised of α-alumina 
• Following roasting and leaching using the aluminium chloride hexahydrate process, HPA of 99.998% 

purity was crystallised with colour comparable to commercial grade HPA High 4n purity 
• All measured contaminants in the sample were below 1 mg/kg except for boron, calcium, potassium, 

magnesium, sodium, phosphorus, and silicon 
• Reduction of these elements would be an avenue for future work toward higher grades of HPA. 

7.9.7 Pozzolan (Metakaolin) Proposal 

The investigation of the uses for the kaolin have included metakaolin pozzolan for use in the cement industry. 
Pozzolans form compounds with cementiferous properties following reaction with calcium hydroxide in the 
presence of water. They have potential to replace some cement in the production of concrete and to reduce 
CO2 emissions in the cement industry (Tyrer, et al., 2010). Pozzolans consume excess lime which increases 
the strength of the concrete as well as increasing its density, decreasing efflorescence, and reducing the 
propensity for alkali-silica reaction (Concrete Countertop Institute, 2021). 

This work will establish optimal screening sizes to remove quartz and collect mortar strength test results. If 
successful, it will be followed by chloride penetration tests and evaluation by potential clients. 

7.9.8 Cement Business Advisory 

Work is currently in progress examining the potential to use the kaolin as a substitute in the manufacture of 
cement clinker, particularly in the production of white, off-white, and grey cement (Pavlopoulos, 2021). 

Simulations based on assays from previous testwork (Pavlopoulos & Evans, 2021) showed that: 
• White cement, which has a relatively small market, requires low iron content. Although Brumby kaolin is 

slightly high in iron, the screened material is suitable for white cement production. 
• Screened Brumby kaolin would be suitable for off-white cement. There may be a small market in 

Australia. 
• High alkali (sodium and potassium) contents are not permitted in grey cement. Kaolin potentially offers 

a lower cost substitute to the conventional use of bauxite which is high cost and abrasive. Although the 
Brumby kaolin testwork assays were marginally high in alkalis, it may be able to be used as a substitute, 
particularly if potassium can be reduced. 
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Cement Business Advisory estimated that in 2019 Australia imported almost 3 Mt of clinker and 0.9 Mt of 
cement. The clinker goes to the 12 grinding plants in Australia. Hence, there is a deficit in indigenous clinker 
in Australia. A good clinker substitute should be of interest to the Australian industry. 

It was concluded that the kaolin may be used in the manufacture of both white and grey cement and that 
some plants may undertake trials using Brumby kaolin. The largest potential market is in grey cement. To 
establish viability, detailed investigation of costs, particularly for transportation, and also the commodity 
specifications for individual plants would be required. 

7.10 Project Development, Market and Commercial Analysis 

IGM has completed an in-house conceptual study for the commercialisation of kaolin through metakaolin 
production. This study considered a two-stage project starting with a 10 ktpa demonstration plant followed 
by a 300 ktpa production plant.  

Further drilling, exploration and testwork will be required to develop an updated resource estimate and Ore 
Reserve which would then enable the Company to proceed from this conceptual to feasibility studies, 
detailed development plans and potential implementation (InterGroup Mining, 2022). 

Detailed research and analysis, conducted by Stratum, on behalf of IGM, into the future demand for 
metakaolin in the immediate Australian concrete market highlighted: 
• The suitability of metakaolin produced from Brilliant Brumby, based on completed testwork, for use as 

supplementary cementitious material (SCM) in concrete production 
• The expected trends in the use of metakaolin within the Australian concrete market in response to the 

pressures for decarbonisation in the cement, concrete and construction sectors 
• The aligned perspectives of industry participants to the adoption of metakaolin, as a SCM, especially for 

those applications where the enhanced performance, increased corrosion resistance, reduced alkali-
silica reaction and improved workability are relevant, in addition to the potential for reduction of CO2 
emissions (InterGroup Mining, 2022). 

Stratum is also reported to have assessed the current pricing dynamics for metakaolin in Australia based on 
competing metakaolin products, all of which are currently imported. This assessment identified a range of 
metakaolin prices delivered to the Australian market between US$530/t and US$840/t. 

An additional factor that is likely to have a positive impact on future metakaolin pricing is its use to offset 
carbon emissions from cement. Depending on the basis of usage, it is estimated that metakaolin can reduce 
carbon emissions from cement by up to 40%. With European carbon taxes currently at approximately €90/t 
and estimated to be over €250/t by the middle of the current decade, it is possible that some of this CO2 
offset may result in higher metakaolin pricing. 

7.11 Conclusions (Surprise pit) 

CSA Global notes that the kaolin samples submitted for metallurgical testwork were taken from the Surprise 
pit, which at this stage is believed to be the whitest and thickest part of the Brumby deposit. There may be a 
risk that the metallurgy samples do not represent the quality of the entire deposit and that any metallurgy 
or performance data is implied, not verified, to apply to the remainder of the deposit. This can be tested by 
IGM with samples from across the deposit obtained from further resource evaluation drilling. 

CSA Global is of the opinion that the testwork carried out at specialist laboratories Ginn and First Test 
Minerals was appropriate for a kaolin deposit. Ginn carried out detailed work and identified several “product 
options”, including air-floated metakaolin, hydrous metakaolin, hydrous calcined kaolin, hydrous leached 
kaolin and “high-purity” silica. First Test Minerals is a specialist kaolin testing laboratory and carried out 
kaolin-specific tests such as bleaching, viscosity, casting performance and fired properties.  

QUT and Lava Blue produced what was described as high 4N purity HPA. 

CSA Global notes that metallurgical/process testing carried out during the Mineral Resource estimation phase 
of an industrial mineral project may not represent the processing route adopted after technical studies 
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(e.g. feasibility studies) nor after the design and construction of process plant. Such laboratory-scale 
metallurgy and product performance tests should be considered as indicative but not definitive. 

CSA Global concludes that the Surprise pit samples tested may be processed to yield products suitable for a 
range of kaolin markets. Further process and product performance testwork should, however, be caried out 
by specialist kaolin laboratories using additional samples obtained from further, cored drilling. 

7.12 Kaolin Delineation Proposals 

The metallurgical testwork identified the presence of variable potassium contents, some above and some 
below the alkali limit for grey cement of 0.6% Na2O equivalent (Na2O + 0.658 K2O). Although samples from 
only a limited number drillholes were assayed for K2O, the results suggest that K2O is below the required limit 
in most holes from 0 m to 6 m depth. This suggests that selective shallow mining of the kaolinised granite 
may provide a low K2O product. Further drilling to inform the kaolin resource potential is required. 

Work proposed includes geological mapping to establish the extent of surface kaolin exposures and 
prospective areas with shallow cover. In the Surprise pit area, the kaolin layer occurs above the 740 m RL 
contour, with the deposits associated with more abundant tree cover. The Queensland Government’s 
GeoResGlobe high-resolution satellite imagery has been used by IGM to better delineate prospective areas. 
Darker green vegetation areas correlate with denser tree cover and are interpreted to be due to improved 
moisture retention related to more abundant clay in the subsurface. Assuming the Featherby surface is 
preserving the kaolinised granite below surface there is a total of 1,209 ha with interpreted full kaolinitic 
profiles on the Surprise project tenements (12 km2) including 17.5 ha on ML 100008. 

Mapping should be followed by shallow drilling to determine the subsurface extent of kaolinite development. 
Further exploration and resource definition would follow if initial results were positive. 

IGM’s current focus is predominantly on revenue from metakaolin production. Metallurgical testwork has 
included the calcination of kaolin to produce metakaolin. The quality of the metakaolin for use in 
cement/concrete has been checked using Chapelle tests and strength tests will be conducted to validate the 
expected improvement in concrete quality when Portland cement is substituted (by up to 25%) by 
metakaolin. 

The market for bright kaolin is very specific to kaolin product size, assay impurities, colour, and brightness. 
IGM will carefully assess market options when testwork on kaolin quantity is further developed. 
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8 Gold Assets 
8.1 Exploration Overview 

The gold assets associated with the project occur in the Palaeozoic geological formations present in IGM’s 
tenements. Gold mineralisation identified to date occurs in narrow, mesothermal quartz veins, developed 
mainly within granite. Quartz-rich material extracted from surface pits and trenches has been stockpiled near 
the mill site on ML 100008. There is also potential for breccia and/or stockwork-hosted mineralisation in 
EPM 26366. 

Initial exploration involved the extensive collection and interpretation of previous, open-file exploration data 
and completion of a preliminary CPR (Campbell & King, 2012). This was followed by exploration programs 
that included geological mapping, reconnaissance and research, surface geochemical sampling and RC drilling 
of geological and geochemical targets. Two areas were covered by a detailed ground magnetic survey, and 
trial ground penetrating radar (GPR) traverses were acquired at numerous, selected prospects. 

The exploration was systematically reported in annual statutory reports on the individual tenements listed 
in the references. 

Metallurgical work shows that the gold is largely recoverable by simple, non-polluting gravity separation. This 
led to the construction of a small gravity recovery plant at Surprise. Metallurgical trials commenced with bulk 
sampling in 2017 and gravity gold separation, using the trial plant, in 2018. 

8.2 Devonian Mesothermal Quartz Vein Mineralisation 

Exploration to date has outlined six clusters of auriferous gold veins along a 20 km long west-northwest 
trending corridor (Figure 5-5, Figure 8-1). Only 7% of the project area has been mapped in detail to date. 
Fieldwork has continued to discover additional quartz veins with further reconnaissance mapping and 
sampling considered likely to locate more. 

 
Figure 8-1: Mapped prospect groups within IGM’s tenements (quartz veins with samples >1 g/t Au are shown in 

red) 
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8.2.1 Brumby Group 

All but the northern section of the area has well-exposed granite bedrock with rugged topography, 
particularly in the south. As the Featherby land surface is approached to the north, weathering becomes 
more intense with the granite weathered to white kaolinitic saprolite. Patchy, highly weathered, arkosic 
sediments of the Southern Cross Formation are also present. The topography becomes more precipitous in 
the northern part of the prospect and “breakaway” cliffs are locally developed. 

On ML 100008, detailed 1:1,000 scale geological mapping was completed over the Brilliant Brumby vein 
group in 2014. The group incorporates the main northerly trending “line” of gold workings from Pactolus in 
the south to Surprise in the north (Figure 8-2). 

 
Figure 8-2: Brumby Group prospects and mapped quartz veins 
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Geological mapping of Brilliant Brumby and Brumby North revealed that the sericite alteration lodes and 
associated quartz veins display a well-developed north-northwest trending, en-echelon pattern within what 
was initially interpreted as a north-south trending sinistral shear system. 

North of Brumby North the bounding structures strike north-northeast which is interpreted to have been an 
unfavourable orientation during the mineralising events. To the north, at Silica Ridge, the bounding 
structures swing north again and widen, providing a favourable structure for the development of the north-
northwest trending Silica Ridge lode. North of Silica Ridge the controlling structures widen further and the 
Loafer and Loafer South lodes have developed. Mapping also found previously unknown old workings, 
designated the Mystery, Loafer and Loafer South lodes. 

The northernmost outcropping lode is Surprise which strikes northerly and disappears under the Southern 
Cross Formation sediments. There is potential for extension and repetition of the lodes beneath cover. 

On the western edge of EPM 18419, detailed 1:1,000 geological fact mapping of the Brumby West prospect 
showed that the fault breccia (from which a 9.9 g/t Au assay was reputed to have been obtained) was of 
limited extent. No gold was present in rock-chip channel samples taken across the outcrop or in subsequent 
drillholes. 

Peripheral areas to the west, south and northeast of ML 100008 were mapped, including the Stallion, 
Sundown and Kev’s Pit areas (Figure 8-2). The original Stallion area was described as being brecciated but did 
not return anomalous gold. Mapping, however, located previously unknown workings with gold-bearing 
quartz. To the north of these, the West Mystery line of alteration was followed northeast for 500 m but only 
one sample returned significant gold (6 g/t). 

The Sundown area contains some shallow workings of reasonable extent but variable orientation. Further 
west towards Brumby West some scattered quartz veining was found, some with possibly epithermal 
textures. Several samples contained anomalous gold in the 0.1–2 g/t Au range, but no evidence of significant 
epithermal mineralisation was found. 

Kev’s Pit is located near the edge of the escarpment next to the new access road. Although the pit contained 
quartz assaying 1–4 g/t Au, additional quartz veins found to the southeast below the escarpment were 
barren. The group also extends south of ML 100008 and includes the 300 m long Metana reef system and a 
stream sediment gold anomaly to the southeast. 

Further investigation of the Southern Cross Formation covered North Surprise areas, north of ML 100008, 
using through-cover exploration methods warrant consideration. 

8.2.2 High Ridge Group 

The High Ridge Group veins in eastern EPM 18419 occur in a similar geological setting to the western section 
of the EPM, without remnants of the Featherby land surface. Narrow, through-going rhyolitic dykes of 
possible Permian age intrude the granite in the area. 

A detailed review of historical newspaper reports from the 1930s (Northern Miner, 20/5/1937) geological 
reconnaissance in rugged country north of Worm led to the rediscovery of the Golden Spur, Occidental, and 
White Horse workings, 6 km to the southwest of the position plotted on government maps. The highest-
grade gold was in a complex fracture array in the Golden Spur area at northern end of the system. 

A further array of quartz veining was also found to the east of Golden Spur that was traced 2 km to the 
northeast, through the Shetland and Mountain Goat occurrences. 

Two parallel lines of old workings striking west-northwest were located at the southern end of the Worm 
North soil gold anomalies (Figure 8-3). Subsequent mapping established that these were part of the Golden 
Spur lode. 
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Figure 8-3: West-northwest trending workings at Worm North, site of a 446 ppb gold-in-soil anomaly 

Exploration results for the High Ridge Group have been encouraging, with several prospects returning 
significant gold assays. The priority area is Golden Spur where highly anomalous gold assays were obtained 
from historical workings and drillholes. These lodes are considered an encouraging addition to prospects 
identified in ML 100008. 

Following the mapping of the Golden Spur workings, the hydrothermal alteration system was followed 2.5 km 
to the south along the eastern side of Worm. This zone is interpreted to be a significant hydrothermal fluid 
pathway. 

8.2.3 Campaspe Group 

Historical gold workings in this area were initially believed to be confined to Golden Bolt, in the Worm area, 
and the Early Bird workings in the Campaspe River gorge. 

The Worm area is on lower ground to the south of the High Ridge prospect. The area has not been fully 
mapped, but contains the Golden Bolt, Golden Campaspe and other old workings as well as gold-in-soil 
geochemical anomalies. At Worm, mapping and auger drilling of a 1.8 g/t Au soil anomaly established that 
the gold occurred in flat-lying, Pliocene sediments which had been derived from the Golden Spur area to the 
north. 

Mapping of the Golden Bolt and Golden Campaspe prospects on the southwestern side of the Worm area 
showed that the Golden Bolt disappears under transported cover to the southeast. Anomalous gold 
geochemistry continues to the southeast for at least 600 m. Similarly, the Golden Campaspe lode is obscured 
by transported cover to the south. To the north, the trend lies under Campaspe Formation cover where it 
may connect with the Early Bird–Mick’s Shaft vein array. 

To the south of Golden Bolt, the Anomaly 1 area on EPM 25299 has some stream sediment gold anomalies 
and quartz veining. This represents a southern continuation of the Campaspe Group veining and alteration. 
Only one brief reconnaissance visit has been completed to date. 
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8.2.4 Ebbar Group 

This Ebbar Group covers gold mineralisation identified adjacent to the EBBAR road (Eastern Brilliant Brumby 
Access Route). It is characterised, mainly, by outcropping granite with some, overlying Campaspe Formation 
in the south. The only old workings identified to date are at Early Bird, on the Campaspe River. Mapping at 
Early Bird established that the vein system continues to the north where the Early Bird North mineralisation 
is located. An area of mountainous terrain with anomalous stream sediment gold to the northeast has yet to 
be mapped. 

Mapping to the west of Early Bird demonstrated showed that the Mick’s Shaft veins on the EBBAR road form 
part of this system. Geological reconnaissance further to the west led to the re-discovery of the 1930s Python 
and Mountain King workings. The main Python lode is 250 m long while the Mountain King lodes form lines 
of about 150 m length. Access difficulties prevented drill testing of the Python lode in 2018.  

Large areas on the western side of EPM 25431 have not yet been inspected, having only recently being made 
accessible through the construction of the ML 100008 access road. 

8.2.5 Brandy Creek Group 

The Brandy Creek Group occurs in MLA 100282 and north-western EPM 25299, 5 km northwest of 
ML 100008. The area is considered highly prospective, particularly at the Victory and Olympus workings 
(Figure 8-4). The Brandy Creek mineralisation is mesothermal gold hosted within steeply dipping, 10–30 cm 
wide quartz veins within zones of sericite-chlorite alteration. 

The first gold discovery in the project area was at Brandy Creek, where leases were pegged in 1932. The area 
was held for a short time in the late 1980s by Bruce Resources as ML 1742. 

Mapping in 2014 covered majority of the 650 m extent of three north-trending vein groups. The highest gold 
assays were obtained from the north-western workings, where six quartz vein samples over 100 m returned 
assays between 2.5 g/t and 11.5 g/t Au, averaging 7.3 g/t Au. 

Mapping during 2018 identified the Cook Line (Figure 8-4) and other quartz vein workings east of Victory that 
contained lower-grade gold. To the west, significant areas of possibly epithermal veining, similar to that west 
of Sundown, were mapped but were not anomalous for gold. 

Two kilometres to the southeast of Brandy Creek, the new Brandy Track gold prospect has rock-chip assays 
of up to 15.2 g/t Au, averaging 4.3 g/t Au. Stream sediment gold and silver anomalies at Brandy South warrant 
further investigation. 
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Figure 8-4: Brandy Creek prospects and mapped lodes, MLA 100282 and EPM 25299 

8.2.6 Oaky Creek Group 

Reconnaissance mapping in April 2018 identified the Hirama and Hirama West quartz reefs, approximately 
1 km north of the Mundic Breccia target. Quartz samples from the Hirama reef area returned assays up to 
50.3 g/t Au although only low gold grades were present in samples from subsequent drilling. Follow-up 
mapping showed that the Hirama West quartz reefs trend northwest and are cut and offset by dolerite and 
trachyte intrusions. 

Silver-bearing veins with anomalous bismuth and molybdenum had been identified in the Sensible 4 prospect 
to the south and west of the Hirama reefs. Sparse, pyritic quartz veining was found in a felsic “porphyry” dyke 
stockwork developed in felsite in the Dare Creek area. A small rock-chip sample from the quartz veinlets 
assayed 2.7 g/t Ag and 0.1% Cu. A 5.5 g/t Au stream sediment lag anomaly reported by a previous explorer 
could not be repeated. 
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8.2.7 EPM 27705 

EPM 27705 largely covers partially dissected remnants of the Featherby land surface. Around one-third of 
land within the EPM is covered by Southern Cross Formation. The remainder is underlain by Devonian granite, 
apart from in the northeast corner where Permian microgranite of the Mundic Igneous Complex occurs. 

There are no known gold prospects in EPM 27705, but the licence is considered prospective for mesothermal 
gold veins under Southern Cross Formation cover. 

8.3 Geochemical Sampling 

IGM, to date, has collected and analysed 621 rock-chip samples, 735 soil samples, and 215 stream sediment 
samples from both current and relinquished tenements. Some 201 stockpile samples have also been assayed. 

8.3.1 Stream Sediment Sampling 

Stream sediment samples were collected to infill gaps in previous coverage early in the exploration program. 
These were mostly 2 kg conventional -2 mm bulk cyanide leach (BCL) sediments from trap sites (Figure 8-5). 
High BCL gold assays were obtained in the main drainage at Worm, with values of 657 ppb Au and 110 ppb 
Au obtained. Access to large areas of the project proved slow and difficult due to the rugged topography. 

 
Figure 8-5: -2 mm stream sediment sample collection from trap sites for conventional BCL analysis in the western 

portion of EPM 25299 

Assessment of the data shows that approximately 9 km2 of anomalous catchments warrant follow-up 
sampling, mainly in eastern EPM 18419. A total of 11 km2 of slightly anomalous gold results (>= 1 ppb Au) 
also warrant follow up in EPM 26366. 

Anomalous stream sediment gold-silver results to the south of Brandy Creek (7.4 ppb Au and 10 ppb Ag) 
suggest potential for additional mineralisation at Brandy South, extending 1.8km to the south of the mapped 
lode. Further exploration potential may also exist under Southern Cross Formation paleo-alluvial cover. 
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8.3.2 Soil Sampling 

Soil geochemical sampling on a 100 m x 100 m grid covered the relatively subdued topography at Worm 
during 2013. This was extended north to the Worm North prospect, in more mountainous country, during 
2014 to close off gold anomalous zones (Figure 8-6). This work identified numerous gold anomalies and old 
workings, subsequently identified as the Occidental workings. 

 
Figure 8-6: Soil gold geochemical anomalies in the High Ridge area (Worm, Worm North, Occidental, Golden Spur, 

White Horse, Shetland and Golden Spur Northeast prospects) 



INTERGROUP MINING LIMITED 
COMPETENT PERSONS REPORT 
 
 

CSA Global Report Nº R524.2021 75 

The surveyed area was approximately 6 km2 from where approximately 600, -80 mesh samples were 
collected for analysis. Gold results were encouraging, with 13 samples returning >0.1 g/t Au and three 
samples >0.3 g/t Au. Low threshold zinc and lead analysis showed some evidence of annular geochemical 
zoning in the Worm North area where elevated lead grades were associated with 0.1 g/t gold in soils.  

At Surprise North, one 500 m line orientation survey of partial leach and -80 mesh soil samples in Southern 
Cross Formation cover sediments revealed anomalous ionic leach gold, northwest along-strike from Loafer. 

8.3.3 Rock Chip Sampling 

Most rock chip samples comprised quartz vein mullock and outcrop plus adjacent alteration designed to 
locate surface zones of better gold mineralisation (referred to as “niche” samples by project geologists). The 
best results identified widespread auriferous quartz veins included, at Brilliant Brumby (95 g/t Au), Brumby 
North (176 g/t Au), Hirama (50 g/t Au), Occidental (51 g/t Au), and Golden Spur (58 g/t Au). Although the 
gold grades were erratic, the presence of relatively high-grade mineralisation demonstrates prospectivity for 
significantly mineralised shoots in these areas. 

On ML 100008, the Brumby North area produced the best results. Scattered, elevated gold was found at 
Mystery and Silica Ridge. At Brilliant Brumby, gold assays were generally lower than expected. Higher gold 
grades were obtained in the central area, associated with the parallel veins mapped in the north of the 
prospect. 

Rock chip samples delineated high gold values on the main, northwest line of workings at Brandy Creek where 
10 samples over a 130 m strike length returned up to 12.7 g/t, with an arithmetic average grade of 7 g/t Au. 
Other results included 15.2 g/t and 4.3 g/t Au at the Brandy Track prospect. 

Gold assays of 0.7 g/t and 0.3 g/t Au were returned from quartz vein rock-chip samples near the Newcrest 
Mining 60 ppb Au stream sediment anomaly identified in the Anomaly 1 area. 

Sampling during 2018 located previously unknown quartz reefs north of the Mundic Breccia target. The 
highest-grade samples were collected at Hirama (50.3 g/t Au, 13 g/t Ag, 0.3% Pb). Pyritic quartz stockwork 
veining was also mapped in a felsic dyke intruding felsite at Dare Creek (previously discussed). 

8.4 Geophysics 

8.4.1 Ground Magnetic Surveys 

Detailed ground magnetic surveys were conducted at Brilliant Brumby and Worm in 2013. These were 
designed to detect magnetic depletion related to mesothermal gold mineralising fluids. Linear magnetic lows 
were identified that initially appeared similar to those associated with Charters Towers-style mineralisation.  

Magnetic susceptibility data on samples collected from drilling during 2014 showed that samples with 
relatively intense sericitic alteration were less susceptible than unaltered samples. Fewer than 50% of 
samples exhibited reduced magnetic susceptibility. 

Field mapping showed that gold-related, sericitic alteration was not abundant along the magnetic lows away 
from gold workings. In places, the main magnetic susceptibility lows diverged from the mineralised 
structures. The reasons for the depressed magnetic responses were not readily apparent. Some intense, 
linear lows are associated with creeks, and zones of more intense jointing and fracturing that may correspond 
with zones of deeper weathering. 

It was concluded that although the sericitic alteration is magnetite destructive, it is of relatively limited extent 
and not the dominant demagnetisation event. The gold mineralising event may have locally reactivated older 
magnetite depleted structures. 

8.4.2 Aeromagnetic Data Reprocessing 

Hoschke (2015) reprocessed and merged the available regional aeromagnetics and the detailed magnetic 
survey data in 2015. The north-trending Brilliant Brumby feature is clearly defined in the reprocessed data 
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(Figure 8-7). Hoschke recommended that consideration be given to a high-resolution airborne survey to assist 
with structural interpretation. 

In 2014, consultant geologist Doug Morrison (Morrisson, 2014) noted the possible importance of north-south 
“linking” structures between northeast trending dykes and faults which he interpreted as likely to be the 
main conduits for mineralisation. The northerly trending Brilliant Brumby structure is of this type. 

A similar 2 km long northerly trending magnetic feature immediately west of Golden Bolt has associated gold 
mineralisation at Golden Campaspe and northwest of Golden Bolt warrants field reconnaissance (Figure 8-7). 

 
Figure 8-7: Combined RTP aeromagnetic and ground magnetic features (the Brilliant Brumby group and Campaspe 

Group veins are prominent linear features) 

8.4.3 Ground Penetrating Radar 

A trial of high power, low frequency GPR was undertaken in 2018 to test the utility of the method for rapid 
delineation of quartz vein drill targets. GPR uses ultra-wideband electromagnetic pulses to determine 
subsurface dielectric permittivity which influences the wave propagation velocity, the characteristic 
wavelength, and the strength of reflections at interfaces between different Earth materials. 

Terravision completed 83 GPR profiles, totalling 16.3 line-km, using a GPRplus™ system (Dunn, 2018), 
designed to evaluate depths from a few metres to hundreds of metres. A typical radargram is presented in 
Figure 8-8. Surveys are non-disturbing, with a mat on which the instrument operates laid along the traverse 
to maintain regular ground contact and minimise surface noise (Figure 8-9). 
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Figure 8-8: GPR radargram at Surprise showing drillholes (blue lines) relative to GPR responses 

 
Figure 8-9: GPR data collection at the Brumby project area 
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8.5 Drilling 

Gold exploration drilling has focused on mesothermal quartz vein targets. A total of 200 RC drillholes have 
been completed for 15,763 m of drilling. A summary of all drillholes for both gold and kaolin exploration is 
presented in Appendix C. 

8.5.1 2013–2014 Program 

The 2013–2014 program of 52 holes (4,633 m) targeted the Brilliant Brumby area, focusing on five lodes: 
• Brilliant Brumby 
• Brumby North 
• Silica Ridge 
• Mystery 
• Surprise. 

Four additional holes were drilled at Golden Bolt, 6 km to the southeast of Brilliant Brumby, and three at 
Brumby West, 2 km south-southwest of Brilliant Brumby. Multiple, significant gold intersections were 
obtained. 

The drilling program was completed in two phases – late-2013 and mid-2014. During late-2013, 36 RC 
drillholes were completed for a total of 3,016 m of drilling (Figure 8-10). This identified significant gold 
mineralisation at all prospects tested and confirmed the continuation of mineralisation at depth below 
historical workings. 
 

Drilling hole BBRC037A at Silica Ridge, 2014 (2.0 m at 10 g/t Au) 

Drilling hole BBRC175 at Golden Spur (EPM 18419) 

Figure 8-10: 2014 and 2015 RC drilling at Silica Ridge and Golden Spur 

In mid-2014, a 16-hole 1,617 m follow-up drilling program upgraded the open pit potential of the Brumby 
North and Silica Ridge prospects achieving high-grade gold intersections and confirming that higher grades 
continue at depth (Figure 8-11).
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Figure 8-11: Tenements, prospects, and RC drillhole locations (red) 
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High-grade gold intersections were obtained below the old Brilliant Brumby mines, in the Brumby North area, 
and at Silica Ridge. A total of 24 intersections assaying greater than 3 g/t Au were intersected in 20 of the 48 
RC holes drilled in ML 100008. 

The three Brumby West holes targeted fault breccia zones, one of which had a 9.9 g/t Au assay from previous 
rock-chip sampling. No significant gold mineralisation was intersected by drilling. 

Five RC holes were drilled at Golden Bolt, 7 km southeast of Brilliant Brumby, on the Campaspe Group of 
mesothermal veins. These had generally narrow intersections apart from GBRC005 which intersected 14 m 
at 0.2 g/t Au. The best individual assay was 1 m at 0.7 g/t Au from GBRC001. 

8.5.2 2018–2019 Program 

A second program in 2018–2019 drilled 148 holes for 11,130 m. Of these:  
• 112 of these (7,715 m) were drilled at prospects within ML 100008 
• 21 (2,203 m) on EPM 25299 at Brandy Creek 
• 11 (935 m) on EPM 18419 at Surprise North, Golden Spur, Occidental, Golden Campaspe, Stallion, and 

Sundown.  

A further four holes (249 m) in early 2019 tested the Hirama prospect on EPM 26366. Some water bores and 
targets identified by the GPR surveys were also drilled. 

The locally steep rocky topography made siting drillholes on a regular grid difficult. The collar locations were 
largely controlled by topography and site clearing constraints. Some fans of holes from a single pad were 
used to minimise land disturbance during this phase of drilling.  

The drilling breakdown on the various tenements included: 
• ML 100008 – 112 holes for 7,715 m (Brumby North, Silica Ridge, Mystery West, Mystery East, Loafer 

South, Loafer, and Surprise) 
• EPM 18419 – 11 holes for 935 m (Stallion, Sundown, High Ridge, and Golden Campaspe) 
• EPM 25299 – 21 holes for 2,203m (Brandy Creek) 
• EPM 26366 – four holes for 249m (Hirama). 

An additional diamond drilling program testing several gold targets was completed at the end of 2021, for 
which results have not yet been received. 

8.5.3 Auger Drilling 

Shallow auger holes were drilled at the Worm (50 holes, 91 m) in September 2014 between the Campaspe 
and High Ridge groups, testing 400 m of strike over a 1.8 g/t Au gold-in-soil geochemical anomaly not 
associated with old workings. Gold above detection limit was intersected in the vicinity of the highest gold in 
soil results (maximum 0.16 g/t Au). These results were interpreted to show that the gold intersected by 
drilling was derived from mineralised quartz fragments in the Campaspe Formation eroded from the hills to 
the north. 

Three auger holes were also drilled into the cover sequence immediately north of Surprise to test for 
geochemical dispersion from any underlying mineralisation. The results were inconclusive. 

8.5.4 Drilling Assay Statistics 

A total of 2,842 samples were submitted for assay from the 2013–2014 drilling program. Of these, 666 
samples returned assays >0.1 g/t Au, while 57 samples returned grades >1.0 g/t Au. 

During the 2013 drilling, over 3,000 samples were analysed for a suite of 40 major and minor elements using 
a Niton portable XRF analyser. Principal component analysis of the data was used to discriminate between 
different host lithologies, alteration styles, and intensities of weathering.  
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A further 7,236 (1 m individual and 2 m composite) samples were assayed from the 2018–2019 program, 
resulting in 168 assays >1.0 g/t Au. Seventy-three samples returned grades >2.0 g/t Au and 33 samples 
>5.0 g/t Au. Statistical analysis revealed distinct gold populations at 0.1 g/t Au and 2.0 g/t Au. 

8.6 Drilling Results 

8.6.1 Vein Intersections 

Veins associated with gold mineralisation at each of the prospects are steeply oriented, tabular structures. 
All drillholes were inclined to maximise the angle between the drillhole and veins, but all intersections will 
be oblique to the dip of the vein. 

8.6.2 Brumby Group 

Drilling at ML 100008 tested the Surprise, Surprise North, Silica Ridge, Brilliant Brumby, Brumby North, Loafer 
and Mystery prospects (Figure 8-12). Several holes were also drilled to develop a source of water for the 
Surprise trial plant. High-grade gold was intersected at Brilliant Brumby, Brumby North, and Surprise. The 
best assays are summarised in Table 8-1. 

 
Figure 8-12:  Selected RC drillhole locations and intersections, ML 100008 
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Table 8-1: Brumby Group significant drill intersections 

Prospect Drillhole ID Interval (m) Grade Au g/t 

Brilliant Brumby 

BBRC010 1.0 17.2 

BBRC011 2.0 4.8 

BBRC011 1.0 11.2 

BBRC068 3.0 5.5 

BBRC072 16.0 7.3 

BBRC124 4.0 6.8 

BBRC126B 1.0 14.8 

Brumby North 

BBRC012 1.0 13.5 

BBRC014 2.0 7.9 

BBRC039A 1.0 74.1 

BBRC140 1.0 27.0 

Silica Ridge 

BBRC021 1.0 8.3 

BBRC022 2.0 11.1 

BBRC037 2.0 10.0 

BBRC037 1.0 8.3 

Mystery BBRC017 1.0 8.2 

Surprise 

BBRC045 3.0 14.7 

BBRC147 1.0 5.6 

BBRC150 2.0 7.1 

BBRC160 2.0 10.1 

Some of the close spaced drillholes at Brumby North were difficult to correlate and showed a scattered 
distribution, implying varied vein orientations and confirming the limited strike extent of mineralised veins 
observed in exploration pits and trenches. 

Drilling results from the northern zone of the Brilliant Brumby lode has shown the potential for shallow open 
pit mineable gold. Eight intersections within the top 40 m were in the 1 m at >1–17 g/t Au range. The upper 
15 m has not been drilled and the northern 50 m has no holes in the top 30 m. This zone warrants shallow 
drilling and/or bulk sampling. 

At Brumby North, drillholes BBRC039 and 0BBRC39A, mapping and rock-chip assays of quartz vein mullock 
and bulk sampling results showed potential for shallow, open-pit mineable gold mineralisation over an 
approximately 200 m strike length.  

At Silica Ridge, the 2013 and 2014 drilling returned high-grade intersections that suggested potential for a 
significant mineralised shoot. The 2018 drilling and the 2017–2020 surface trenching work showed that much 
of the mineralisation was less continuous than anticipated. The configuration of the high-grade gold has yet 
to be established and, as with Brilliant Brumby, there is a near absence of drillholes in the top 15 m.  

A pattern of air track drillholes is recommended to assess the significance of these intersections that may be 
potentially more amenable to underground rather than surface mining. 

The 2018 drilling at Surprise did not outline a large mineralised shoot, although significant gold grades were 
intersected by drilling below the old mine shaft. There is an absence of shallow drilling below shallow old 
workings both to the north and south. These areas may have some potential for shallow, potentially mineable 
mineralisation. Historical mine production was 1 ounce of gold (31.1 g) per tonne (Northern Miner, 
29/9/1937) demonstrating that potentially mineable, high-grade pockets do exist. 

The Surprise lode exhibited good structural and grade continuity over about an 80 m, strike length, 
suggesting focused mineralising fluids. Surprise, and other high-grade zones require further drill testing at 
depth to confirm the extent and continuity of the mineralisation. 
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At Mystery, there were three intersections with downhole intersections exceeding of 4 g/t Au. These are 
concentrated at the northern end of the structure. The longitudinal section suggests that there may be 
potential for a northerly plunging extension. 

Brumby Group drillholes on EPM 18419 tested Stallion, Sundown, Surprise North, and Brumby West. Two 
holes (89 m) at Stallion intersected thick quartz veins with shallow historical workings but had only modest 
gold grades (maximum 0.6 g/t Au). 

The three drillholes (138 m) at Sundown did not intersect the significant but patchy quartz veins mapped at 
the surface. Hole BBRC130 ended in strongly sericitic altered granitoid with 5% quartz veins which assayed 
0.1 g/t Au. 

GPR targets were drilled at Surprise North, in the northern portion of ML 100008, but did not intersect 
mineralisation. 

Three RC holes at Brumby West holes targeted fault breccia zones, one of which had a 9.9 g/t Au assay from 
previous surface rock-chip sampling. No significant gold mineralisation was intersected by drilling. Follow-up 
sampling did not repeat the original high-grade assay. 

8.6.3 Brandy Group 

Drilling of the Brandy Creek prospects totalled 2,203 m in 21 holes. Seven holes were drilled in the Victory 
mine area (978 m), four at the Olympus mine (423 m), with the remainder on other prospects (Figure 8-13). 
The results showed significant high-grade mineralisation to at least 70 m vertical depth. 

 
Figure 8-13: Brandy Creek 2018 drillhole locations 

Mapped lodes (green), prospect names (grey), mine names (black) 

The drilling intersected 21 x 1 m downhole lengths with >2 g/t Au in 12 of the holes. Most holes intersected 
multiple zones of anomalous gold with both BBRC105 and BBRC167 intersecting six 1 m lengths of over 2 g/t 
Au. The zone beneath an old stope is yet to be tested due to terrain that prevented access to an appropriate 
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drill site. Some holes had to be drilled obliquely to the strike of the lodes due to the difficult terrain. The most 
continuous, high-grade mineralisation found was on the Victory workings, south along strike from the old 
underground mining area. The best intersections included: 
• BBRC103: 1 m at 11.4 g/t Au 
• BBRC104: 2 m at 11.1 g/t Au 
• BBRC167: 2 m at 35.7 g/t Au. 

Hole BBRC167 was the stand-out intersection of the entire drilling program with a 2 m downhole length 
averaging 35.7 g/t Au, with 20 g/t Ag and 0.4% Pb, 0.2% Zn, from 81 m. 

At Olympus (BCK_5), intersections of 1 m greater than 2 g/t Au were found in BBRC107 (5.6 g/t Au) and 
BBRC168 (7.6 g/t Au). If these intersections are linked, it suggests that the dip of the mineralisation is ~-70° 
west. The high-grade intersections were on the western side of a zone of surface anomalous gold with a ~5 m 
to 15 m horizontal width averaging 0.6 g/t Au. The mineralisation continued 20 m to the north in BBRC108 
(11 m at 0.5 g/t Au) but did not persist to the south in BBRC163. 

Mineralisation better than 2 g/t Au remains open at depth on the Victory, Olympus, BCK_1, BCK_6 and 
BCK_11 workings at Brandy Creek. 

There is some evidence that the mineralisation may have a steep westerly dip (i.e. obliquely sub-parallel to 
the 2018 drilling). There is insufficient drilling data or surface expressions of the lodes to make reasonable 
assumptions about continuity or the structural geology of the system. More drilling and mapping are needed 
to resolve the distribution of the mineralisation. 

Further drilling, complimented by trenching and bulk sampling is recommended, particularly around the 
undrilled old stope area on the north side of the creek at Victory. 

8.6.4 High Ridge Group 

Sampling of quartz vein outcrops returned numerous, significant gold grades assisted in targeting initial 
drilling (Figure 8-14).  

 
Figure 8-14: High Ridge prospect group mapping and rock-chip sampling 
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Four holes (398 m) were completed targeting mineralisation beneath the shallow 1930s open-cut workings. 
Due to the site topography, three of the holes needed to be drilled in a fan from one pad. Holes BBRC176, 
BBRC177 and BBRC183 intersected >50% quartz over 1 m in holes. BBRC183, designed to test the depth 
potential, was drilled obliquely from the White Horse access track. 

BBRC176 and the deep hole, BBRC183, both had 2 m downhole lengths of over 2 g/t Au. BBRC176 averaged 
9.4 g/t Au (maximum 1 m at 14.3 g/t Au) over a 2 m downhole length from 22 m. BBRC183 intersected 2 m 
at 5.9 g/t Au (maximum 8.8 g/t Au) from 58 m downhole. The latter is on a hangingwall lode and is considered 
worth following up. 

At Occidental, four holes were drilled 381 m), however, only BBRC180 intersected >50% quartz over 1 m. The 
maximum assay was only 1 m at 1.2 g/t Au, and no galena or high-grade gold was intersected despite 
excellent grades obtained from the galena-bearing veins in the substantial old surface workings. Although 
results from at Occidental have been disappointing to date, the relatively substantial workings provide 
encouragement for further drilling. 

The drillholes proposed to test the White Horse workings did not proceed. The workings have a substantial 
width of quartz over a short strike length. Future drilling should be considered for drilling, along with other 
gold-bearing veins in a northeast trending zone between White Horse and Golden Spur. 

8.6.5 Campaspe Group 

Three holes completed at Golden Campaspe targeted historical workings which are masked to the north and 
south by alluvial cover. Multiple quartz veins with associated trace pyrite and rare galena were identified. 
Three sample intervals contained >1 g/t Au in hole BBRC136: 
• BBRC136: 1 m at 1.1 g/t Au from 14 m 
• BBRC136: 1 m at 1.2 g/t Au from 17 m 
• BBRC136: 1 m at 5.2 g/t Au from 25 m. 

Additional drilling is recommended to test the extent of this mineralisation and to assess the 2 km long 
structure on which the Golden Campaspe target lies. 

8.6.6 Oaky Creek Group 

On EPM 26366, four holes (249 m) were drilled at the Hirama Reef prospect but did not repeat the high-
grades obtained from surface rock-chip samples. The maximum drilling intersection was 2 m at 0.26 g/t Au 
from 47 m in BBRC187. 

Proposed holes at Hirama West remain to be drilled. The Hirama drilling, mapping and assay results warrant 
reassessment to determine whether further drilling is justified. 

8.6.7 Evaluation of Gold Intersections 

Some 7,236 assays of 1 m and 2 m interval samples returned 168 assays greater than 1 g/t Au, 73 samples 
were above 2 g/t Au, and 33 above 5 g/t Au. Statistical analysis showed distinct gold populations with cut-
offs at 0.1 g/t Au and 2.0 g/t Au. Gold grades in samples obtained by drilling are log-normally distributed. 

Applying a cut-off grade of 3.0 g/t Au to the drilling samples produces an average grade of 9.5 g/t Au for the 
samples above cut-off. This is considered to represent a reasonable starting point for assessment of 
mineralisation continuity and potential economic viability. 

Drilling completed to date has 74 intersections of >3 g/t Au over one or more metres. Some drillholes have 
multiple, high-grade intersections at Brandy Creek, Brilliant Brumby, Brumby North, Surprise, Golden Spur, 
Silica Ridge, Mystery, and Golden Campaspe (Table 8-2). 
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Table 8-2: Drillholes with intersections >3.0 g/t Au over 1.0 m 

Prospect Intersections (>3.0 g/t Au) 

Brandy Creek 20 

Brilliant Brumby 20 

Brumby North 13 

Surprise 9 

Golden Spur 4 

Silica Ridge 4 

Mystery 3 

Golden Spur 1 

Total 74 

8.7 Mining Potential 

8.7.1 Estimation of Intersection True Width 

In the absence of accurate estimated true widths for drill intersections, an estimate of true widths was based 
on the average drillhole inclination of -60° and considering lodes to be effectively vertical. A downhole length 
of 1.0 m represents a horizontal width of 0.5 m.  

The Average All-in Sustaining Cost for gold production in Australia and New Zealand in 2019 was $1,255 per 
troy ounce (Hoey, 2019). Average open pit head grades were 1.7 g/t and 5.3 g/t for underground mines.  

Assuming a minimum mining width of 2.0 m, a 0.5 m horizontal width with a grade of 1.7 g/t Au, diluted to 
2.0 m, would require a head grade of 6.8 g/t Au. Shallow mining, without a need for blasting and low-cost 
gravity recovery of gold may be viable at a lower head grade. 

8.7.2 Gold Grade Continuity 

The Brilliant Brumby project was previously described as having potential for a resource to be estimated, 
based on the results of the 2013–2014 RC drilling (Morrison, 2016). Please see Section 10.2 for a more 
detailed discussion in terms of an Exploration Target.  This assumed structural and grade continuity for 20 m 
around each drill intersection. Subsequent drilling and trenching showed that the continuity of the quartz 
veins is less than previously predicted. While alteration systems are relatively predictable and continuous, 
the quartz vein distribution is frequently more erratic, particularly in the north of Brilliant Brumby and central 
Brumby North. CSA Global, following discussions with IGM and MTM, obtained agreement that gold potential 
should be considered in terms of an exploration target rather than a resource, to better present current 
knowledge of gold mineralisation continuity, distribution and grade.  

More continuous quartz lodes occur in some prospects (e.g. Brilliant Brumby, southern Silica Ridge). Complex 
quartz vein arrays are also present in other prospects (e.g. central Brumby North and central Silica Ridge). 

Mapping at Brumby North indicates that continuous, individual quartz veins are typically about 10 m long, 
then step laterally to the right into the next zone, through complex zones of alteration and auriferous quartz 
mineralisation. Resource estimates need to consider the variable nature of gold mineralisation and the 
inability of drilling to meaningfully sample coarse gold, arguably making greater reliance on large samples, 
detailed sample pit mapping and statistical analysis of large sample data a more meaningful and robust 
approach to resource estimation.  

Log probability plots of 1 m downhole sample assays show a distinct, high-grade population above 2.0 g/t Au 
comprising about 6% of the samples. Potential for mineable mineralisation may exist if and where continuity 
of this material can be demonstrated.  

8.7.3 ML 100008 Mining Proposals 

ML 100008 may have potential for additional shallow mineralisation open-pit feed for the mill, particularly 
from the northern end of the Brilliant Brumby lode and the area north of the current pits at Surprise 
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(Figure 8-12). Brilliant Brumby, Brumby North, and possibly Surprise and Silica Ridge, have drill intersections 
showing potential for underground mining and/or deeper (hard rock) open pits if sufficient continuity can be 
demonstrated. 

This could be assessed, initially, by dewatering and re-entering existing shafts to enable mapping and 
sampling of old workings, to provide more detailed information regarding resource continuity.  

Acquisition of detailed topographic data is proposed to provide a digital terrain model to facilitate planning 
of exploration and potential mining activities.  

Development of the lodes by adit or decline could take advantage of the steep topography. Longitudinal 
development along the lodes could facilitate delineation of Ore Reserves. 

Bulk sampling of the northern section of Brilliant Brumby is considered a priority, to add confidence to 
information provided by excellent shallow drilling results. 

A long section through Surprise shows potential for a high-grade mineralised shoot extending beneath 
workings where records of 20 g/t Au grades being mined exist. A ramp could be developed from the south 
to the base of the previous workings at around 20 m depth to test this. 

Potential for near-surface, high-grade mineralisation at Surprise, north of the old Surprise shaft, should also 
be investigated. 

8.7.4 Brandy Creek MLA 

Mineralisation at Brandy Creek, where mineralisation has been previously mined, has potential to provide 
additional material that could be treated by a mill at ML 100008. An MLA was lodged 14 May 2021 
(MLA 100282) (Figure 8-15). CCA negotiations with the landowner have commenced. Establishing a CCA is 
required before a mining lease can be granted under Queensland mining regulations. 

 
Figure 8-15: Brandy Creek MLA 100282 application area and proposed mining infrastructure 
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A baseline environmental study completed by NRA Environmental Consultants (Williams and Kendall-Hawk, 
2019) concluded that there were no barriers to an MLA proceeding.  

Preparation of a Plan of Operations has commenced. The site has been inspected by a consultant mining 
engineer who recommended bulk sampling to establish grades (Donegan, 2019), which is included in the 
initial work program, with additional mapping, sampling, and drilling. Mining would initially involve selective 
recovery of quartz veins from shallow open pits using mobile earthmoving equipment. Mineralised material 
would be placed on run-of-mine (ROM) stockpiles for sampling prior to on-site upgrading by screening if 
required, prior to being trucked to the Surprise mill on ML 100008 for processing and gold recovery. 

8.8 Breccia and Stockwork Mineralisation 

8.8.1 Geology 

EPM 26366 straddles the junction between the three major structural provinces in the region: 
• The Mount Windsor sub-province (represented by Cambrian Puddler Creek Formation metasediments); 

which has a faulted contact with, 
• The Devonian Amarra Granite of the Charters Towers Province. 
• The boundary between these provinces is intruded by rocks assigned to the Mundic Igneous Complex, 

that include a northwest-trending andesitic dyke swarm, porphyritic leucogranite, mafic intrusions and 
breccias (Mundic Breccia). Gold and copper mineralised breccias mapped 30 km to the northwest at 
Crystal Oak are also members of the Mundic Igneous Complex. 

The Mundic Breccia has a larger surface expression than the Mount Leyshon or Kidston breccias. Previous 
stream sediment sampling results have anomalous gold draining east from the Mundic Breccia. Additional 
anomalous gold-in-stream sediments is present in the north-western and western catchments covered by 
the EPM. The highest gold result in available stream sediment sampling data is an unexplained 200 ppb Au 
sample south of Hirama West in the Sensible 4 prospect area. 

8.8.2 Field Results 

Mapping by IGM geologists has shown that the surface extent of the breccia is less than that presented on 
published GSQ geological maps. The breccia occurs as isolated bodies scattered through the mapped area 
and does not have the intensity of the hydrothermal breccias at Mount Leyshon. Alteration varying from 
visually unaltered rock to intense quartz-sericite or clay-sericite alteration has been mapped. The more 
intensely altered breccia is interpreted to indicate zones of high, hydrothermal fluid movement. 

Cook (2018a) concluded that potential existed for an intrusion-related gold system, particularly of porphyry-
style, but that the limited extent of the breccia and low grades obtained from breccia samples may not be 
encouraging for a breccia-hosted system. 

Breccia-hosted gold mineralisation is frequently associated with rhyolite ± tuffisite dykes and occur in zones 
of intense sericite alteration produced by hydrothermal fluids invading permeable country rock. Flow-banded 
rhyolite dykes have been mapped in the Mundic Breccia. Unusual, coarse-grained, hornblende xenoliths in 
porphyritic hornblende diorite are locally present and may indicate the presence of a hydrous melt (Cook, 
2018b), potentially conducive to mineralisation. 

Geological mapping in the MPI Rock area in the northeast portion of the Mundic Breccia target identified 
numerous dykes of varying composition, including basalt, pyritic dolerite, dacitic felsite, hornblende 
granodiorite and flow-banded rhyolite. The latter are associated with high-level intrusive porphyry and 
breccia systems in the region. 

Only one sample has been collected in the south-eastern side of the Mundic Breccia target (Figure 8-16). This 
was a stream float specimen of gold-bearing (0.15 g/t Au) breccia with clasts of altered granite and quartz 
stockwork veining. The anomalous gold and arsenic in the sample is considered to confirm the presence of a 
gold mineralising fluid within the breccia. The source of this sample has not yet been found. 
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Figure 8-16:  Brecciated, altered granite with open-space infill quartz veining from the Sensible 1 prospect (sample 

693028, 0.15 g/t Au (Cook, 2018b) 

Two square kilometres of the breccia target area, adjacent to where the gold-bearing breccia sample was 
collected, have not yet been mapped or sampled in detail. Reconnaissance ridge and spur mapping with rock-
chip sampling is proposed. 
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9 Gold Bulk Sampling and Processing 
9.1 Metallurgical Testing 

9.1.1 IGM Testing 

IGM initially tested 134 kg of specimens from the historical mullock dumps by gravity concentration (IGM, 
2018). The samples were crushed to -0.6 mm and processed through a hydraulic gold concentrator resulting 
in 10.8 g of gold recovered, representing a head grade of 63.5 g/t Au. 

9.1.2 Gekko Systems Ltd 

Gekko Systems Ltd (Gekko) tested a 116 kg composite sample of handpicked quartz lode to assess the 
potential of its Python modular mineralisation concentration plant technology during 2018. Python 
specialises in utilising energy-efficient comminution, gravity separation and flotation processes to reduce 
mineralisation to a coarse size, which reduces the downstream processing energy costs. The resultant 
mineral-rich fraction, concentrated to 10–30% of the original mass, reduces haulage costs when installed 
underground, and transport requirements in other applications. 

The testwork included cyclic vertical shaft impact crushing, two-stage continuous gravity recovery, single-
pass Knelson Concentrator testing of the continuous gravity recovery tailing, and subsequent kinetic flotation 
testing of the Knelson tailing (Teague, 2017).  

The work obtained recoveries of 97.5% of the gold into 5.8% of the mass by combined gravity and flotation. 
Gravity methods recovered 90.4%, and flotation 7.1%. 

Gekko recommended its front-end technology (cyclic vertical shaft impact crushing and gravity concentration 
by in-line pressure jig), and either a combination of gravity and flotation concentration or gravity 
concentration alone for the project. 

9.1.3 Tomra Sorting Pty Ltd 

Tomra Sorting Pty Ltd (Tomra) conducted trial laser ore sorting on a composite quartz and mullock sample 
which averaged 1.0 g/t Au. Initial results were encouraging with Tomra reporting that the method was able 
to remove up to 90% of the granitic waste from the sample using a one-stage laser sorter (Corcoran & Rech, 
2018). Review of the assays, however, showed that the laser sorting increased the grade by only 50%, with 
reject material retaining 0.6 g/t Au. 

9.2 Program Design 

A range of options were considered for the production and treatment of bulk sample mineralisation and gold, 
including: 
• Shipment of ore to an off-site existing processing plant 
• Crushing of ore and production of a gold concentrate on-site for later shipment to produce gold ore 
• Establishment of full production facilities on site. 

IGM opted to construct a gravity concentration plant at Surprise with on-site production testing facilities, to 
support bulk sampling undertaken by an experienced contractor. This enabled on-site assessment of bulk 
sample grades and recoveries and provided potential for early cash flow. 

Trial bulk sampling extracted mineralisation from shallow trenches and open pits, feeding a central mill, 
initially focused on Surprise and Silica Ridge mineralisation. 

Surface excavation was expected to be inexpensive and, if sufficient gold grades were established, future 
underground mining using narrow vein mining methods could be considered to maximise resource recovery.  

Donegan (2018) noted that because of the relatively nuggety nature of the mineralisation, bulk sampling gold 
grades were likely to be higher than the grades obtained by drilling. 
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Financial analysis of a number of development strategies highlighted the importance of increasing both mill 
throughput and gold grades.  

9.3 Bulk Sampling Extraction  

Bulk sampling in ML 100008 commenced in December 2017, with the objective of establishing gold grades 
over potentially mineable widths. At the end of 2017, 855 tonnes of material containing 2.3 g/t Au had been 
stockpiled – 475 tonnes from Silica Ridge and 380 tonnes from Surprise. 

Grades were initially estimated by sampling individual truckloads using standard mine-site ROM sampling 
procedures to produce a 3 kg sample for assay. Based on the ROM assays, a mean grade of 1.1 g/t Au was 
estimated from the material produced. At Silica Ridge, all stockpiles averaged 1.8 g/t Au with 141 tonnes of 
higher-grade stockpiles averaging 2.6 g/t Au. 

The southern end of the main, old Surprise pit was excavated to about 6 m depth where a sample of 0.3 m 
wide quartz veins was extracted, which contained 14.7 g/t Au. The average grade of 380 tonnes of stockpiled 
material was 3.4 g/t Au. Note that relatively small samples of coarsely fragmented material containing 
erratically distributed gold can only provide an indication of likely production grades. Sampling theory 
suggests that all truckloads would need to be crushed to -5 cm and 200 kg of sample submitted for assay to 
obtain representative grades (McDonald, 2020). 

Costeaning was also undertaken to the south of the Surprise workings, to establish whether viable quartz 
reefs could be located beneath surficial cover. Only relatively minor quartz was found with lower grades. 

From 2019, ROM sampling was replaced by classification of stockpiles based on an estimated proportion of 
quartz veins present. In all, 5,012 of quartz vein-bearing material was extracted. 

Bulk sample excavation commenced at the southern end of Brumby North in 2018, targeting diverging quartz 
veins, which were found to be erratically dispersed through the granite. 

Extensive bulk sample mining at Mystery were completed near the old workings, with disappointing results. 

Further bulk sampling was completed at Surprise in 2019 to determine how far south of the workings the 
high-grade lode extended. The work extended 120 m south from the old Surprise workings and extracted 
400 tonnes from the thickest and most continuous quartz veins. Two pits were excavated with 4,467 tonnes 
of material stockpiled.  

During 2020, further excavations were undertaken at Surprise, Silica Ridge, and Brumby North. At Silica Ridge, 
a thin veined stockwork with areas of 10–12% quartz was identified. Samples returned up to 13.5 g/t Au. On 
the western side of Surprise, thin veins were followed north to a maximum depth of 6 m.  

At Brumby North, a series of cross trenches to locate the quartz veins exposed well developed veins, 
previously obscured by soil. A sample assayed 155 g/t Au. Some 840 tonnes of approximately 10–12% quartz 
was stockpiled from 1,800 tonnes of material moved. 

9.4 Screening Trials 

During 2018, partially weathered, stockpiled material from four prospects (Surprise, Mystery, Silica Ridge, 
and Brumby North) was processed using multiple phases of screening and crushing and gold recovery using 
the Surprise mill (Figure 9-1). The results from 2,408 tonnes averaging 0.9 g/t Au demonstrated that the 
screening successfully separated the material into a coarse quartz-rich fraction containing between 2 g/t and 
5 g/t Au. The remaining -10 mm weathered granite fines had an average gold content of 0.5 g/t Au. The 
coarse quartz fraction contained 69% of the gold in 25% of the mass processed. 
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Figure 9-1:  Screening trials in progress at Brumby North (ML 100008) 

9.5 Processing Trials 

Two gravity processing methods have been trialled to date: 
1) Secondary hammer mill comminu�on, agitator tank slurry mixing, centrifugal concentra�on, and final 

batch concentra�on on a Gemini table. 
2) Ball milling (two mills operated in parallel), trommels producing -2 mm material, sluices, final 

concentra�on on a Gemini table and tailings recircula�on to improve gold recoveries. 

The ball mill configuration remains in place at the Surprise mill (Figure 9-2). Final tailings are deposited in a 
lined storage facility where the depleted slurry settles to enable water recovery. 

 
Figure 9-2:  Aerial view of the Surprise mill, 2020 
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9.5.1 Sampling and Production Control 

A total of 2,055 tonnes of ROM material has been processed through the Surprise mill.  

Samples from various stages of the on-site process were collected from each run of material to establish any 
gold losses prior to the Gemini table. Tailings samples were sent to ALS Laboratories, Townsville, for gold 
assay by method Au-AA26. 

Samples of the tailings collected from the first pass of each batch over the Gemini table during Trial 1 
averaged 3.90 g/t Au. To maximise gold recovery, tailings from the first pass of each batch were run over the 
Gemini table a second time. 

9.5.2 Tailings 

There are two tailings storage areas:  
• The main low-grade tailings storage facility which includes the residue from both the Trial 1 Centrifugal 

concentrator, and the fines from the Trial 2 Sluices. Sediment traps along the surface launder assist water 
recycling. The low-grade tailings are from both the Centrifugal Concentrator (during Trial 1) and the Sluice 
tailings (during Trial 2). The Trial 1 tailings averaged 0.56 g/t Au. The Trial 2 Sluice tailings from Mill 1 
averaged 0.34 g/t Au, and from Mill 2 averaged 1.10 g/t Au. 

• The second tailings area (pile TT01 on the mill ROM pad) stores the tailings from the Gemini table. A 
sample of Gemini tailings assayed 0.44 g/t Au. 

9.6 Concentrate 

The records of concentrate produced during Trial 1 are incomplete. A total of 112.4 kg of concentrate was 
produced from the Gemini table following the introduction of the ball mills.  

The Gemini table concentrates were transported to IGM Townsville for further concentration and 
assessment. Work included sieving, pulverising, panning, and some Blue Bowl concentrator separation. 
Individual samples were inspected to record tramp steel content, sulphide and magnetite mineralogy, and 
the shape and number of gold particles. 

Results showed that there was considerable unliberated gold in the tailings from both the sluices and the 
Gemini table. The crushing of +2 mm material showed unliberated gold which led to a suggestion to fit a 
0.8 mm screen to the trommel (Doyle, 2020). 
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10 Mineral Resources and Exploration 
Potential 

10.1 Kaolin Resource Estimates 

CSA Global was requested to develop a resource estimate for the Surprise and Clydesdale kaolin projects by 
IGM, in accordance with the 2012 Edition of the JORC Code (JORC, 2012). The scope of work provided to 
CSA Global encompassed: 
• Preparation of a resource estimate, including recent drilling results 
• Review recent metallurgical testwork to support the reporting of the Mineral Resource 
• Compile a Mineral Resource report, including tabulation of results, methodologies, recommendations 

and JORC Table 1 (Sections 1 to 3) 
• Peer review of the Mineral Resource geological interpretation and block model, and Mineral Resource 

report. 

The locations of the Surprise and Clydesdale deposits are shown in Figure 10-1. 

 
Figure 10-1:  Surprise and Clydesdale kaolin deposit locations 

10.1.1  Surprise Deposit Kaolin Resource Estimate 

The Surprise Mineral Resource estimate is presented in Table 10-1, reported above a cut-off grade of 0% 
Al2O3. The Mineral Resource is classified as Inferred and represents the maiden Mineral Resource for the 
Project. Classification of the Mineral Resource took into account the geological understanding of the deposit, 
quality of the sampling and density data, drillhole spacing and quality of the grade interpolation. In addition, 
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due consideration was given to the product purity and size distribution, logistics, and proximity to markets, 
in accordance with Clause 49 of the JORC Code.  

Table 10-1: Inferred Mineral Resource estimate for the Surprise Kaolinite Project, reported Al2O3 >0% 

Volume (m3) Tonnes (t) Kaolinite (%) Al2O3 (%) Fe2O3 (%) K2O (%) LOI (%) Kaolinite (t) 

380,000 700,000 38.8 17.2 1.4 2.2 5.4 270,000 

Notes: 
• Mineral Resources that are not Mineral Reserves do not have demonstrated economic viability. 
• The Mineral Resource estimate was prepared by David Williams, B.Sc. (Hons), MAIG, a CSA Global employee, and the Competent 

Person for the estimate. 
• Mineral Resources were estimated using Datamine Studio RM (Version 1.9.36). 
• Block-model grade interpolation was undertaken using ordinary kriging. 
• Mineralogy proportions were sourced from 42 samples analysed by XRD, and results interpolated by inverse distance squared. 
• Bulk density was assigned to all blocks in the weathered profiles using a value of 1.76 t/m3. 
• Mineral Resources are reported from a model with parent block dimensions of 50 m x 50 m x 2 m, from within the “White” domain 

and moderately, or strongly weathered domains. 
• Tonnage and grade have been rounded to reflect the relative accuracy of the Mineral Resource estimate. 
• The Mineral Resource is classified in accordance with the guidelines of the JORC Code. 
• The Competent Person and MTM are not aware of any current environmental, permitting, legal, title, taxation, socio-economic, 

marketing or political factors that might materially affect these Mineral Resource estimates. 

The JORC Table 1 for the Surprise deposit Mineral Resource estimate prepared by CSA Global is included in 
Appendix D.  

Travel restrictions related to COVID-19 prevented suitable opportunities for a site inspection by the 
Competent Person for the kaolin resource estimate up until the time of preparation of this Mineral Resource 
statement. A site inspection has since been conducted, during December 2021, with observations and 
outcomes discussed in Section 10.1.2. 

10.1.1.1 Geological Setting 

The Surprise kaolin prospect is located within granites of the Lolworth Igneous Complex, comprising the 
Amarra Granite, of Upper Silurian to Lower Devonian age. Faulting, jointing and emplacement of pegmatites 
and Permian rhyolitic dykes post-date the Amarra Granite. 

Remnants of the ancient Featherby land surface and related Southern Cross Formation sediments are present 
in the north-western portion of the project area. Widespread kaolinised granite occurs as weathered Amarra 
Granite below the Featherby land surface. The Featherby and Southern Cross Formation formed during the 
early Cenozoic period which was a time of much higher temperatures (>5°C higher than current climate 
averages for the region) and higher rainfall, which resulted in increased tropical weathering. The granite 
beneath the old land surfaces in the project area are thus deeply weathered with widespread kaolinisation 
of the granite. 

The kaolin mineralisation occurs as a kaolinised granite, which constitutes a component of a bulk quartz 
(silica) and clay deposit. The deposit is a remnant of an originally more extensive ancient land surface which 
has been partly eroded. Although the feldspar minerals in the granite were decomposed to clay minerals, the 
resistant quartz grains were not affected by this process to the same extent and remain as sand-sized grains. 

The kaolin deposits on the project are classified as primary, residual-style deposits, formed by in-situ 
alteration of the parent rock during the long period of weathering. In the humid tropical environment, intense 
leaching removed alkali minerals and decomposed the aluminosilicate minerals. The precursor Amarra 
Granite is a muscovite-biotite granite that is relatively low in iron-bearing minerals, facilitating the formation 
of kaolin deposits as residual mantles. 

10.1.1.2 Drilling, Sampling and Analysis 

All holes drilled at the Surprise project and supporting the Mineral Resource were drilled by RC method. A 
total of 33 holes for 717 m were drilled in 2021, and a further 54 RC holes for 3,369 m were drilled between 
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2013 and 2018 across the project. Drillhole samples were logged for weathering and colour, which were used 
to assist with the interpretation of the geological models. 

From the 2021 drilling program, 1 m samples were taken at the RC rig and passed through a cyclone and riffle 
splitter to achieve a 500 g sample, which was then placed in a pre-numbered plastic bag. The project geologist 
logged the rejected material for characteristics including weathering, colour, lithology, and grain size. 
Samples collected prior to 2021 were collected using a spear, thrust into calico bags. 

The sample bags from the 2021 drilling program were dispatched to ALS Laboratory in Brisbane where they 
were weighted on receipt, and the 500 g samples crushed and pulverised to 85% passing 75 μ prior to 
chemical analysis. A small number of field duplicate samples were taken for quality control testwork, and 
results were satisfactory. Pulp samples from earlier drill programs were stored at ALS Laboratory (Townsville) 
and re-assayed in 2020 using the same subsampling procedures as used for the recent samples. A 2 g sample 
from each primary pulped sample was assayed by XRF. The analytical results were derived from the total 
(head) sample material, and no subsamples of different particle sizes were prepared for XRF analyses. 

10.1.1.3 Resource Estimation Preparation 

The Surprise Kaolin deposit is 600 m in strike, between 600 m and 800 m in width, and between 5 m and 
18 m in thickness. Geological models were prepared based upon the geological logs of weathering intensity 
from drillhole samples, and the logged colour of the samples.  

Weathering zones were interpreted for fresh granite, then weakly, moderately, strongly and extremely 
weathered horizons. Geological interpretations were carried out on cross sections aligned with drillhole 
fence lines, spaced between 50 m and 100 m apart, using Datamine software. Sectional interpretations of 
the weathering were linked to form wireframe surfaces. Domains were extrapolated to the typical drill 
spacing beyond the last fence of drillholes supporting the interpretations.  

A domain representing zones of samples logged as white in colour was interpreted in cross section. The 
white-coloured samples were selected for interpretation into a domain because the samples selected for 
metallurgical testwork were sourced from the Surprise open pit, the exposure of which is white in colour. 
Other colours logged in drillhole samples range from cream to brown and grey, and these samples are 
currently not considered to be representative of the kaolinised material currently subject to metallurgical 
testwork. Logged colour of the drill samples were used in conjunction with photographic images of sample 
chip trays to refine the interpretation of the domain, with sectional strings linked to form a wireframe solid. 

The White domain captures the volume used to report the Mineral Resource. 

No density data was obtained by IGM. CSA Global relied upon recommended density values as provided in 
the AusIMM Field Geologist’s Manual (Berkman, 2011) to support the Mineral Resource estimate. The 
following values for density were used and applied to the nominated weathering profiles: 
• Fresh (WTHZON = 1), density = 2.72 t/m3 
• Weathered granite (WTHZON = 2, 3 or 4), density = 1.76 t/m3 (referred to as clayey soil in Berkman, 

2011). 

The drillhole sampling and analytical dataset supporting the Mineral Resource has few quality assurance and 
quality control (QAQC) data to demonstrate the quality assurance of the data. However, the few data 
available suggests there are no issues of significance associated with the sampling and sample analyses. The 
classification level applied to the Mineral Resource appropriately reflects the quality assurance of the 
drillhole data. 

A block model with block sizes of 50 m (X) x 50 m (Y) x 2 m (Z) was constructed. The block sizes are 
approximately half the densest drill spacing, although there are holes separated by this distance. Blocks and 
drill sample data were flagged according to their spatial locations with respect to the weathering and colour 
domains. Drillholes were sampled at 1 m intervals and the drill samples were accordingly composited to 1 m 
lengths. Composited sample data were statistically reviewed to determine if top cuts should be applied, with 
the decision made not to cut the data.  
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Results from the statistical analysis showed that samples in the moderately weathered and strongly + 
extremely weathered domains have similar statistical properties for Al2O3, Fe2O3, K2O, SiO2 and LOI, therefore 
these two domains were combined for further analysis and grade interpolation. The resultant sample data 
were input into variogram modelling, focusing on the combined moderately and strongly weathered domain, 
where kaolinisation is predominant.  

Grades for Al2O3, Fe2O3, K2O, SiO2, MgO and LOI, derived from XRF analyses, were interpolated into the block 
model by ordinary kriging, with weathering domains used to control the grade interpolation. Blocks were 
interpolated using a search ellipse with radii of 150 m (major direction) x 150 m (semi-major) x 4 m (minor), 
with a minimum of eight and maximum of 26 samples from a minimum of four drillholes. Search radii were 
increased, and the minimum number of samples reduced in subsequent sample searches if cells were not 
interpolated in the first two passes. Cell discretisation of 3 x 3 x 1 (X, Y, Z) was employed. 

10.1.1.4 Metallurgical Testwork 

Metallurgical process tests were conducted on samples from four locations within the Surprise pit, with 
variable amounts of sample collected from each site depending upon the ease of digging. CSA Global is of the 
opinion that the metallurgy samples from the pit are unlikely to represent the quality of the entire deposit 
and that any metallurgy or performance data is implied, not verified, to apply to the remainder of the deposit. 

In addition to the pit samples, 42 drill samples were analysed by XRD to determine mineral content. Minerals 
tested for were quartz, kaolinite, microcline, muscovite, and albite. The arithmetic average content of 
kaolinite is approximately 35%. 

Metallurgical tests were carried out on the grab samples sourced from the pit by several metallurgical 
laboratories, with the aim of determining the most appropriate Kaolin product from the Surprise deposit. 
CSA Global concludes that the Surprise pit samples tested may be processed to yield products suitable for a 
range of kaolin markets, and that metallurgical/process testing carried out during the Mineral Resource 
estimation phase of an industrial mineral project may not represent the processing route adopted after 
technical studies (e.g. feasibility studies) nor after the erection of process plant. Such laboratory-scale 
metallurgy and product performance tests should be considered as indicative and not definitive. 

It is noted that metallurgical (process) test methods can have a significant effect on the quality of kaolin 
concentrate produced at a laboratory scale, and that such tests should be tailored for specific geological and 
mineralogical conditions and desired product outcomes for specific markets. 

Therefore, it is cautioned that laboratory process (metallurgy) test results used to estimate Mineral 
Resources for industrial minerals such as kaolin may not reflect either the process flowsheet adopted after 
completion of technical studies, or the layout of the final process plant. 

CSA Global is of the opinion that available process testwork indicates that likely product qualities for general 
kaolin markets may be implied, but not verified, for eventual economic extraction from the Surprise deposit 
and support the classification of the deposit as an Inferred Mineral Resource in terms of Clause 49. 

10.1.1.5 Mineral Resource Classification 

Kaolin is regarded as an industrial mineral and therefore Mineral Resources should be reported in accordance 
with Clause 49 of the JORC Code. CSA Global is of the opinion that results from process testwork carried out 
to date indicates that likely product qualities for general kaolin markets may be implied, but not verified, for 
eventual economic extraction from the Surprise deposit, and support the classification of the deposit as an 
Inferred Mineral Resource in terms of Clause 49 of the JORC Code (JORC, 2012). 

The Mineral Resource is classified based upon drillhole spacing, quality of sampling and sample analyses, 
quantity of density measurements, the relative confidence in the geological interpretation, and the “slope of 
regression” outputs from the kriging grade interpolation. Additionally, and in accordance with Clause 49 of 
the JORC Code, due consideration was given to the product purity and size distribution, with consideration 
given to logistics and proximity to markets. 
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CSA Global proposes that reasonable prospects for the eventual economic extraction of the Mineral 
Resource, required by the JORC Code (JORC, 2012) have been demonstrated. The deposit outcrops at surface 
and is expected to be largely amenable to free dig open pit mining. The Project is located within 100 km of 
the town of Charters Towers, and adjacent to a sealed highway. A workforce can be sourced from Charters 
Towers, or further afield from Townsville. Queensland is a mature mining jurisdiction and has experienced 
mining personnel resident throughout the state. 

Based on an assessment of the data, the Competent Person considers the entire dataset to be acceptable for 
Mineral Resource estimation, with assaying posing minimal risk to the overall confidence level of the Mineral 
Resource estimate. 

10.1.1.6 Continued Surprise Deposit Kaolin Resource Evaluation 

CSA Global recommends the following actions are completed to support the ongoing exploration and 
evaluation effort at the Surprise Kaolinite Project deposit: 
• Diamond core holes should be drilled at the project to: 

o Provide samples for bulk density testwork 
o Provide samples which will allow high-quality geological assessment 
o Can be twinned against current RC holes, and then can compare variability of geological logs and 

sample analyses at short drillhole spacings. 
• IGM obtains a sufficient quantity of diamond core samples to conduct density measurements. Samples 

should be sealed as soon as the core has been marked up by field technicians to prevent moisture loss. 
Density measurements can either be by the Archimedes method, or by calliper method. 

• Strengthen the QAQC program by the following: 
o Use of appropriate certified reference materials (CRMs), certified for kaolin samples, inserted at a 

rate of 1:20 and into zones of mineralisation. 
o Take field duplicates from drilling, taken at a rate of 1:20, from zones of mineralisation. If diamond 

core sampling is used, then a quarter core sample will suffice as a field duplicate sample. 
o Selected pulped samples sent to umpire analytical laboratories. 
o Real time monitoring of results upon receipt from the laboratory, and actions to be taken when 

results are outside of expected tolerances. 
• Review survey datum controls to ensure consistency for all spatial data, such as drillhole collars and 

topographic DTMs. 
• Samples sourced for metallurgical testwork should be taken across the breadth and depth of the Mineral 

Resource volumes. The following recommendations are made regarding the sampling and assessment of 
metallurgical samples: 
o CSA Global recommends that drill samples should be used for future metallurgical testwork, so that 

variability across the deposit can be verified. 
o Drill samples could be augmented by trench/pit samples at strategic locations across the deposit. 
o AC or triple-tube core drilling should be used for further exploration work, in preference to RC 

percussion, so that undisturbed samples are available for metallurgical tests.  
o Drill samples should be composited downhole (e.g. at approximately 3 m intervals) to reduce the 

number of tests but provide meaningful variability data for resource estimation that can be reported 
according to Clause 49 of the JORC Code. 

o Downhole compositing should be done after completion of initial XRF tests (at 1 m intervals) and in 
conjunction with logged geological data and chip tray photographs. 
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10.1.2 Clydesdale Deposit Kaolin Resource Estimate 

The Clydesdale Mineral Resource estimate is presented in Table 10-2, reported below a cut-off grade of 2% 
(Na2O + K2O) and <2% Fe2O3. The Mineral Resource is classified as Inferred and represents the maiden Mineral 
Resource for the deposit and is reported from block model blocks within EPM 27705. Classification of the 
Mineral Resource considers the geological understanding of the deposit, quality of the sampling and density 
data, drillhole spacing and quality of the grade interpolation. In addition, due consideration was given to the 
product purity and size distribution, logistics, and proximity to markets, in accordance with Clause 49 of the 
JORC Code.  

Table 10-2: Inferred Mineral Resource estimate for the Clydesdale kaolinite deposit, reported (Na2O + K2O) <2% 
and <2% Fe2O3 

Tonnes 
(Mt) 

Yield 
<45 µm (%) 

Product 
tonnes (Mt) 

Kaolinite 
(%) 

K2O 
(%) 

Na2O 
(%) 

Fe2O3 
(%) 

SiO2 
(%) 

Al2O3 
(%) 

LOI 
(%) 

Kaolinite 
(Mt) 

7.2 46 3.3 84 1.2 0.06 1.4 49.6 35.1 12.0 2.8 

Notes: 
• Mineral Resources that are not Mineral Reserves do not have demonstrated economic viability. 
• The Mineral Resource estimate was prepared by David Williams, B.Sc. (Hons), MAIG, a CSA Global employee, and the Competent 

Person for the estimate. 
• Mineral Resources were estimated using Datamine Studio RM (Version 1.9.36). 
• Block-model grade interpolation was undertaken using Inverse Distance Squared. 
• Reported XRF results derived from -45 micron sample fraction analyses interpolated into block model. 
• Mineralogy proportions were sourced from 36 samples analysed by XRD, and results interpolated by inverse distance squared. 
• Dry bulk density was assigned to all blocks in the weathered profiles using a value of 1.76 t/m3. 
• Mineral Resources are reported from a model with parent block dimensions of 25 m x 25 m x 2 m, from within the “White” domain. 
• Tonnage and grade have been rounded to reflect the relative accuracy of the Mineral Resource estimate. 
• The Mineral Resource is classified in accordance with the guidelines of the JORC Code. 
• The Mineral Resource is reported from block model blocks located within tenement EPM 27705. 
• The Competent Person and MTM are not aware of any current environmental, permitting, legal, title, taxation, socio-economic, 

marketing or political factors that might materially affect these Mineral Resource estimates. 

The Clydesdale Mineral Resource estimate is separately presented in Table 10-3, reported below a cut-off 
grade of 2% (HEAD_Na2O + HEAD_K2O) and <2% HEAD_Fe2O3. Table 10-3 does not consider the product yield, 
and the reported tonnage is the volume multiplied by the dry bulk density. The kaolinite percentage is the 
proportion of the total mineralogy that is kaolinite. 

Table 10-3: Inferred Mineral Resource estimate for the Clydesdale kaolinite deposit, reported (H_Na2O + H_K2O) 
<2% and <2% H_Fe2O3 

Tonnes 
(Mt) 

K2O 
(%) 

Na2O 
(%) 

Fe2O3 

(%) 
SiO2 

(%) 
Al2O3 

(%) 
LOI 
(%) 

Kaolinite 
(%) 

Kaolinite 
(Mt) 

8.5 1.0 0.1 0.9 73.2 18.3 6.0 39.7 3.4 

Notes applicable to Table 10-3, additional to footnotes of Table 10-28: 
• Reported XRF results derived from Head sample analyses interpolated into block model. 
• Reported kaolinite percentage derived from XRD mineralogical analyses of Head samples, interpolated into block model. 
• Clydesdale Mineral Resource is reported from blocks where interpolated Head grade (H_Na2O + H_K2O)<2% and H_Fe2O3<2%. 

The differences in contained kaolinite reported in Table 10-2 are Table 10-3 are due to differences in cut-off 
grade criteria applied in the two cases reported. 

This is the maiden Mineral Resource estimate for the Clydesdale deposit. No previous mining for kaolin has 
occurred at Clydesdale. 

The Clydesdale kaolinite deposit is hosted by the same geology, with the same controls on mineralisation, as 
the Surprise deposit, discussed in Section 10.1.1. 

A JORC Table 1 for the Clydesdale deposit Mineral Resource estimate, included as Appendix E, provides 
further context. 
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10.1.2.1 Drilling, Sampling and Analysis 

Al drillholes used to evaluate the Clydesdale deposit were completed using a combination of AC and diamond 
drilling. A total of 50 AC holes for 1,485 m and 10 diamond holes for 408.7 m were drilled in 2021. Not all 
holes drilled penetrated kaolinite mineralisation. Drillhole samples were logged for colour, which was used 
to assist with the interpretation of the geological models. One-metre samples were taken at the AC rig and 
passed through a cyclone and riffle splitter to achieve a 500 g sample, which was then placed in a pre-
numbered plastic bag. The project geologist logged the rejected material for characteristics including 
weathering, colour, lithology, and grain size. Diamond drillholes were not sampled in time for data to be used 
in preparation of the Mineral Resource estimate for the Clydesdale deposit. 

A 2 g sample from each primary sample was assayed by XRF for Al2O3, BaO, CaO, Cr2O3, Fe2O3, K2O, MgO, 
Mn3O4, Na2O, P2O5, SiO2, SrO, and TiO2. LOI was determined by TGA furnace. 

Thirty-six samples were selected and sent to CSIRO (Adelaide) for XRD analyses to determine the 
mineralogical makeup of the samples. Minerals determined included quartz, kaolinite, plagioclase, 
K-feldspar, and muscovite. 

10.1.2.2 Resource Estimate Preparation 

Figure 10-2 shows an example of kaolinite mineralisation in AC chips and in diamond drill core. Variability in 
colour of AC chips can be seen in the chip tray moving down the hole. 

 
Figure 10-2: AC sample chips in chip tray, drillhole BBAC017 (hole depth from/to (metres) are marked on the tray); 

drill core is from twinned diamond hole BBDD002 (depth 4.7 m) 
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10.1.2.3 Resource Estimate Preparation 

As with the Surprise deposit, kaolinite forming the Clydesdale deposit occurs as a kaolinised granite, which 
constitutes a component of a bulk quartz (silica) and clay deposit. The deposit is a remnant of an originally 
more extensive ancient land surface which has been partly eroded. Although the feldspar minerals in the 
granite were decomposed to clay minerals, the resistant quartz grains were not affected by this process to 
the same extent and remain as sand-sized grains. The Clydesdale kaolin deposit is 1,200 m in strike, between 
300 m and 1,100 m in width, and between 10 m and 40 m in thickness. Geological models were prepared 
based upon the logged colour of the samples. 

A domain representing zones of samples logged as white or cream in colour was interpreted in cross section. 
Other colours logged in drillhole samples range from cream to brown and grey, and these samples are 
currently not considered to be representative of the kaolinised material currently subject to metallurgical 
testwork. Logged colour of the drill samples were used in conjunction with photographic images of sample 
chip trays to refine the interpretation of the domain, with sectional strings linked to form a wireframe solid. 
The White domain captures the volume used to report the Mineral Resource. 

A block model with block sizes of 25 m (X) x 25 m (Y) x 2 m (Z) was constructed, with block sizes approximately 
half the densest drill spacing. Blocks and drill sample data were flagged according to their spatial locations 
with respect to the colour domains. Drillholes were sampled at 1 m intervals and the drill samples were 
accordingly composited to 1 m lengths. Composited sample data were statistically reviewed to determine if 
top cuts should be applied, with the decision made not to cut some very high Na2O assays.  

Grades for Al2O3, Fe2O3, K2O, Na2O, SiO2, MgO and LOI were interpolated into the block model by inverse 
distance squared, with colour (white) domain used to control the grade interpolation. Blocks were 
interpolated using a search ellipse with radii of 125 m (major direction) x 125 m (semi-major) x 4 m (minor), 
with a minimum of four and maximum of 12 samples from a minimum of three drillholes. Search radii were 
increased, and the minimum number of samples reduced in subsequent sample searches if cells were not 
interpolated in the first two passes. Cell discretisation of 3 x 3 x 1 (X, Y, Z) was employed. 

The mineralogical quantities (%) for quartz, kaolinite, plagioclase, potassium feldspar, muscovite and 
goethite were interpolated into the block model by inverse distance squared. Blocks were interpolated using 
a search ellipse with radii of 500 m (major direction) x 500 m (semi-major) x 4 m (minor), with a minimum of 
two and maximum of eight samples from a minimum of three drillholes. Search radii were increased, and the 
minimum number of samples reduced in subsequent sample searches if cells were not interpolated in the 
first two passes. Cell discretisation of 3 x 3 x 1 (X, Y, Z) was employed. 

A bulk density value of 1.76 t/m3 was applied to all blocks in the white domain, derived from 118 dry density 
measurements from billets of diamond core using the calliper method. This value is considered appropriate 
by the Competent Person for the host lithologies present. 

10.1.2.4 Competent Person Site Visit 

The Competent Person (Mineral Resources) visited the project on 14–15 December 2021. The Competent 
Person checked drill collar coordinates against surveyed records and formed an understanding of the 
geological and geographical setting of the deposit. Drill core and AC sample chips were inspected at the 
Brumby exploration camp and compared with drill logs. Selected billets of diamond core were compared to 
AC samples from equivalent downhole depths, in cases where the two holes were twinned. 

The Competent Person has not visited any of the analytical or mineralogical laboratories used by IGM. 

The outcome of the site visit was that data has been collected in a manner that supports reporting a Mineral 
Resource estimate in accordance with the guidelines of the JORC Code, and controls on the mineralisation 
are well-understood. The project’s location, infrastructure and local environment were appraised as part of 
JORC’s “reasonable prospects” test. 
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10.1.2.5 Metallurgical Testwork 

A sample of pre-refined kaolin was provided in August 2021 by Stratum for basic characterisation and the 
evaluation of possible ceramic and metakaolin properties by First Test Minerals. The sample was collected 
from outcrop at a location known as “white spot” approximately 60 m south-southeast of hole BBAC022, 
made into an aqueous slurry and screened at 45 microns. 

First Test Minerals reported that high Al2O3 and LOI indicated high kaolinite content, while the relatively low 
K2O indicated low content of mica, illite or K-feldspar.  

ISO brightness of ~81 is within the range of 79 to 85 which is typical for filler grade kaolin. Yellowness is 6.9 
which is high, as commercial products are usually <6 for all applications, the lower the better. Bleaching with 
sodium dithionite may increase brightness and reduce yellowness. 

Fired brightness ~93 was considered good, and contraction and water absorption are acceptable. 

Soluble salts were 950 ppm which is above the level for most commercial kaolin which is usually <400 ppm. 
Sulphate contributes 130 ppm of the anions, chloride and phosphates probably make up the total. pH is 
typical for a primary kaolin. 

First Test concluded that the “white spot” sample would make an ideal feed for metakaolin and is likely to 
qualify as High Reactivity Metakaolin after calcining. The sum of SiO2 and Al2O3 is ~96.5%, well above the 
threshold of >90% advised by some suppliers as a qualifying guideline for High Reactivity Metakaolin. 

Thirty-six drill samples from three AC holes (BBAC017, BBAC022, BBAC031) were analysed by XRD to 
determine mineral contents of in-situ kaolinised granite and -45 micron “clay” fractions. It was noted that 
the as-received material is kaolinised granite consisting mainly of quartz, mica and K-feldspars as the primary 
minerals and kaolinite and sometimes smectite as secondary weathering products of the feldspar. Microcline 
feldspar content generally increases with depth, which is due to decreased weathering intensity with depth. 
Smectite (a swelling clay) was recorded in samples from the upper part of BBAC031. 

The -45 micron “clay” faction is enriched in Al2O3 and has high LOI, which reflects high kaolinite content as 
shown by the XRD analyses. F2O3 is also generally higher in the clay faction than in either the head sample or 
the two coarse fractions. Fe2O3 is higher in the -45 µm fraction than in the feed material, indicating that iron 
is preferentially hosted within kaolinite, muscovite and/or microcline, or as coatings (e.g. goethite) on the 
clay minerals.  

Some of the -45 micron samples contain appreciable K2O, which indicates that K-minerals are sometimes 
very fine grained. Smectite is also concentrated in the clay fraction especially in the upper part of BBAC031. 

Most of the -45 micron samples analysed by the Hutton Institute were determined to contain halloysite, the 
highest contents of which were in BBAC031 (up to ~10%). Halloysite is a mineral of the kaolin group that is 
commonly tubular, compared with kaolinite which has a platy hexagonal shape. 

The attritioning and screening process removes most of the quartz from the -45 µm “clay” fraction, indicating 
that quartz is generally coarser than -45 µm in diameter. However, muscovite and microcline are not 
removed by screening and mostly report to the -45 µm clay fraction. 

CSA Global notes that metallurgical (process) test methods can have a significant effect on the quality of 
kaolin concentrate produced at a laboratory scale and it is cautioned that laboratory process (metallurgy) 
test results used to estimate Mineral Resources for industrial minerals such as kaolin may not reflect either 
the process flowsheet adopted after completion of technical studies, or the layout of the final process plant. 

10.1.2.6 Mineral Resource Classification 

CSA Global is of the opinion that available process testwork supports the classification of the Clydesdale 
deposit as an Inferred Mineral Resource in terms of Clause 49 of the JORC Code (JORC, 2012). The Inferred 
classification is based upon drillhole spacing, quality of sampling and sample analyses, quantity of density 
measurements, the relative confidence in the geological interpretation, and the “slope of regression” outputs 
from the kriging grade interpolation. Additionally, and in accordance with Clause 49 of the JORC Code, due 
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consideration was given to the product purity and size distribution, with consideration given to logistics and 
proximity to markets. 

Insufficient metallurgical testwork of drill samples has taken place across the breadth of the deposit, which 
also prevents a higher classification level being assigned. All samples for brightness testwork were sourced 
from the White Spot locality, located adjacent to Clydesdale and are not considered to be representative for 
the deposit. 

The Competent Person is of the opinion that the Mineral Resource is open along strike, to the north and 
south, and across strike, and the potential exists to define additional Mineral Resources following additional 
AC and diamond drilling.  

The Competent Person believes there are reasonable prospects for the eventual economic extraction of the 
Mineral Resource. The Project is located within 100 km of the town of Charters Towers, and adjacent to a 
sealed highway. A workforce can be sourced from Charters Towers, or further afield from Townsville. 
Queensland is a mature mining jurisdiction and has experienced mining personnel resident throughout the 
area. 

Mineral Resource tonnes, in-situ chemistry and mineralogy are key metrics for initially assessing kaolin 
projects, however, these projects also require attributes such as brightness, size distribution, chemical purity 
and particle shape to be evaluated to allow consideration of potential product specifications. These 
specifications and ultimate markets are parameters that drive the value in kaolin projects.  

Clause 49 of the JORC Code (JORC, 2012) requires that industrial minerals such as kaolin that are produced 
and sold according to product specifications be reported “in terms of the mineral or minerals on which the 
project is to be based and must include the specification of those minerals”. 

Clause 49 also states that “It may be necessary, prior to the reporting of a Mineral Resource or Ore Reserve, 
to take particular account of certain key characteristics or qualities such as likely product specifications, 
proximity to markets and general product marketability”. 

Therefore, kaolin Mineral Resources must be reported at least in terms of product purity (e.g. brightness and 
chemistry including deleterious minerals/chemistry) and size distribution, in addition to the basic in-situ 
tonnes and grade. Logistics and proximity to markets should also be considered. 

Possible product specifications for the Clydesdale kaolin deposit are supported by the results of the process 
testwork program undertaken to date, taking account of the representativity of samples from the Surprise 
pit discussed previously. 

10.1.2.7 Recommended Further Work 

CSA Global recommends the following actions are completed to support the ongoing exploration and 
evaluation effort at the Clydesdale kaolinite deposit: 
• Density measurements can either be by the Archimedes method, or by calliper method. Samples should 

be sealed with paraffin wax to seal the core prior to adopting the Archimedes method. 
• Strengthen the QAQC program by the following: 

o Use of appropriate CRMs, certified for kaolin samples, inserted at a rate of 1:20 and into zones of 
mineralisation. 

o Take field duplicates from drilling, taken at a rate of 1:20, from zones of mineralisation. If diamond 
core sampling is used, then a quarter-core sample will suffice as a field duplicate sample. 

o Selected pulped samples sent to umpire analytical laboratories. 
o Real-time monitoring of results upon receipt from the laboratory, and actions to be taken when 

results are outside of expected tolerances. 
• Review survey datum controls to ensure consistency for all spatial data, such as drillhole collars and 

topographic DTMs. 
• Obtain a fit for purpose topographical survey. 
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• Samples sourced for metallurgical testwork should be taken across the breadth and depth of the Mineral 
Resource volumes. The following recommendations are made regarding the sampling and assessment of 
metallurgical samples: 
o Submit the twin diamond core samples to Narom for attritioning and sieving, to compare with the 

AC data.  
o Evaluate the outcome of the twin testing and continue with testing all remaining holes. 
o Submit representative diamond core composites to a specialised clay laboratory for metallurgy 

(process) tests, characterisation and performance testing including bleaching to improve brightness. 
Samples may also be submitted to potential customers for their own in-house testing. 

o Drill additional holes to define extensions of low-iron, low K2O kaolin suitable for pozzolanic/cement 
applications. 

o Drill samples could be augmented by trench/pit samples at strategic locations across the deposit. 

10.2 Gold Exploration Target 

Discussions between CSA Global, IGM, MTM and Olinda led to a decision to report an Exploration Target for 
gold, as the current geological and gold mineralisation knowledge for the project was considered insufficient 
to support the estimation of a Mineral Resource estimate. 

CSA Global propose an Exploration Target consistent with the requirements of the JORC Code (2012 Edition) 
of between 0.3 Mt and 1 Mt with a gold grade range of 1.5 g/t and 2.5 g/t for the Brilliant Brumby and Brandy 
Creek projects. It is noted that the potential quantity and grade is conceptual in nature, that there has been 
insufficient exploration information to estimate a Mineral Resource and that is uncertain if further 
exploration will result in the estimation of a Mineral Resource. The Exploration Target is based upon actual 
exploration results. 

JORC Table 1 for the Exploration Target is presented in Appendix F, providing more context to the information 
provided. 

Proposed programs for the exploration and delineation of high-grade gold mineralisation include a 
processing facility upgrade with further test mining and processing over the next 12–24 months. Excavations 
at Brandy Creek to establish the continuity of the quartz veining hosting the mineralisation is planned once 
MLA 100282 is granted, which should be in June 2022. Resource drilling over the next 12–24 months is 
expected to continue at ML 100008, Brandy Creek and High Ridge and surface exploration of the Mundic 
Breccia (EPM 26366) target. 

10.2.1 Geology Discussion 

Exploration by IGM has identified gold mineralisation hosted in deformed quartz veins in a late phase of the 
Amarra Granite. The veins originated as aplites and pegmatites within the granite, which was structurally 
deformed resulting in the development of quartz veins from aplites and pegmatites, to quartz-feldspar veins, 
and to euhedral buck quartz (Figure 10-3). The distribution and form of these phases suggest they are located 
in the roof zone of the Amarra Granite. 

Buck quartz has bands and veins of tight packed coarse “comb” quartz crystals and both varieties of quartz 
veining are the major host for sulphides and free gold at the two projects. Gold mineralisation is observed to 
be free or associated with sulphide minerals (galena and pyrite), within the matrix of brecciated quartz, or in 
isolated patches or cavity-fill, and only within deformed quartz. 
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Figure 10-3:  Quartz vein genesis; Amarra Granite (top-left) to pegmatite (top-right) to quartz-feldspar veins (lower-

left – feldspars are coarse pink crystals) and then to buck quarts (lower-right) 

An outcrop scale model of the vein geometry master veins and linking veins indicated sinistral strike slip 
movement during vein emplacement (Figure 10-4). The vein array geometries indicate north-northwest 
trending master veins with northwest extension veins. 

  
Figure 10-4:  Outcrop of quartz veining showing sinistral (anti-clockwise) movement during shearing, pictorially 

presented on right with red arrows showing sense of shearing movement, with intensity of quartz 
veining increasing with prolonged structural deformation 

Quartz veins are segmented at the metre scale within the lode structure and the gold is noted to be erratically 
distributed within the quartz (Figure 10-5). Recent work by Olinda established that the gold is related to late 
stage shearing and that gold-mineralised shoots are likely to be steeply plunging and of short strike length. 
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This was supported by orientated diamond drill core showing the mineralised quartz reefs are steeply 
dipping. 

 
Figure 10-5:  Exposures of quartz veins in trenches excavated perpendicular to the prevailing quartz vein trend at 

Brumby North, showing short-scale extent of veining along strike and down dip 

10.2.2 Exploration Target Methodology 

CSA Global loaded all drillhole data into Datamine including drill collar surveys, downhole surveys, sample 
analyses and logged lithologies of drill samples. Drillhole traces were compiled and viewed in cross section 
to assist with the validation of the drill data. Drillholes were a combination of 210 RC (14,846 m) and four 
diamond core holes (324 m).  

Guided by Olinda’s assessment of the orientation of the quartz veins, typically north-northwest to northwest 
orientations with steep dips, polygons constraining gold mineralisation were interpreted using a lower cut-
off grade for gold of 0.3 g/t and guided by logged quartz intensity (scale of 0–100%). Solid wireframe models 
were constructed where two or more polygons could be linked along strike and were constrained to areas 
where drillholes are spaced between 10 m and 20 m apart. No weathering models were interpreted, and it 
is assumed that the depth of weathering is shallow, except in the Surprise prospect where kaolin 
mineralisation has been interpreted to depths of <20 m. 

Wireframe models were constructed for the following prospects: 
• Surprise 
• Mystery 
• Silica Ridge 
• Brumby North 
• Brilliant Brumby 
• Brandy Creek (including Victory and Olympus). 

Figure 10-6 shows a plan view of the Victory prospect, located at Brandy Creek, showing the geological 
models of quartz veins hosting the gold mineralisation, with drillhole traces. Figure 10-6 conveys the short 
scale continuity of the quartz veins, typical of the Brandy Creek and Brilliant Brumby prospects.  
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Figure 10-6: Plan view of Victory (Brandy Creek) showing geological models (grey), drill traces coloured by gold; 

date of image, November 2021 

Block models were constructed for each of these prospects, with parent block sizes of 2 m (X) x 5 m (Y) x 5 m 
(Z), which were sub-celled to 0.5 m (X) x 0.5 m (Y) x 1 m (Z) to allow adequate filling of the wireframe solids 
with blocks. 

A statistical analysis of the gold sample populations from drill samples constrained within the wireframe 
models was carried out, which demonstrated the need to apply top cuts to extreme high-grade assays. 
Samples were also composted to 1 m lengths which represents the predominant sample length across all 
prospects. Variograms could not be modelled due to insufficient number of samples within the domains, 
however, a dummy variogram model was inferred with a 50% relative nugget effect and ranges of 50 m 
(primary direction, down plunge), x 30 m (along strike) x 10 m (across strike). The variogram ellipse is 
envisaged as a slice through a rugby ball, with the ellipse primary axis plunging steeply to the south in the 
plane of the vein. Top cut and composited gold grades were interpolated using ordinary kriging, using a 
sample search ellipse with radii 30 m x 15 m x 10 m, orientated according to the local dip and strike of the 
local wireframe model facets, and using Datamine’s “Dynamic Anisotropy” method. A minimum of two 
samples and a maximum of 12 samples were used per block estimate. 

A dry bulk density of 2.6 t/m3 was applied to all blocks in the block model, which is the average density value 
from 89 density measurements from seven diamond holes, using the Archimedes method for density 
measurements.  

The block model was reported from all blocks located below the topographic DTM and appropriate tonnage 
and grade ranges were derived to report an Exploration Target. The block model has not been classified in 
accordance with the JORC Code. 

The reported Exploration Target ranges are based upon three-dimensional models, which have helped to 
define the tonnage ranges, and upon statistics of sample analyses, which have helped to define the range of 
gold grades. 
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11 Technical Risks 
11.1 Mineral Resource Risks 

Opportunities for improvement were identified with the current Mineral Resources by CSA Global, which 
might be readily incorporated in future model updates. 

The Mineral Resources are classified as Inferred, in accordance with the JORC Code, and a level of risk is 
associated with this classification level. The Mineral Resources are based upon limited geological evidence 
and sampling. Geological evidence is sufficient to imply but not verify the continuity of the host geological 
zone, and kaolinite quality. The quality and concentrations of kaolinite have been identified and limited 
measurements, sampling and metallurgical testwork completed, but the data are insufficient to allow the 
geological continuity, and kaolinite quality to be confidently interpreted. No assumption is provided that an 
upgrading of the classification category will occur with additional sampling and testwork. 

Confidence in the estimate of Inferred Mineral Resources is not sufficient to allow the results of the 
application of technical and economic parameters to be used for detailed planning in mining studies.  

The metallurgical (process) test methods can have a significant effect on the quality of kaolin concentrate 
produced at a laboratory scale, and that such tests should be tailored for specific geological and mineralogical 
conditions and desired product outcomes for specific markets. 

Therefore, it is cautioned that laboratory process (metallurgy) test results used to estimate Mineral 
Resources for industrial minerals such as kaolin may not reflect either the process flowsheet adopted after 
completion of technical studies, or the layout of the final process plant. 

11.2 Exploration Target Risks 

An Exploration Target is a statement or estimate of the exploration potential of a mineral deposit in a defined 
geological setting where the statement relates to mineralisation for which there has been insufficient 
exploration to estimate a Mineral Resource. JORC notes that “the potential quantity and grade is conceptual 
in nature, that there has been insufficient exploration information to estimate a Mineral Resource and that is 
uncertain if further exploration will result in the estimation of a Mineral Resource”. 

A risk associated with the gold deposits at Brilliant Brumby and Brandy Creek are associated with the short 
scale continuity of the quartz veins hosting the mineralisation. If a Mineral Resource were to be reported, 
the tonnages may be insufficient to convert to an Ore Reserve. 
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13 Abbreviations and Units of Measurement  
% percent 

° degrees 

°C degrees Celsius 

µ microns (10-6) 

4N 99.99% purity 

A$ Australian dollars 

AC aircore (drilling) 

Ag silver 

AIG Australian Institute of Geoscientists 

AIM Alternate Investment Market (on London Stock Exchange) 

AIMPL Australian Industrial Minerals Pty Ltd 

Al aluminium 

Al2O3 aluminium oxide 

As arsenic 

ASIC Australian Securities and Investments Commission 

ASL above sea level 

Au gold 

AusIMM Australasian Institute of Mining and Metallurgy  

Ba barium 

BCL bulk cyanide leach 

Be beryllium 

Bi bismuth 

BMR (Commonwealth) Bureau of Mineral Resources, Geology and Geophysics 

c. circa or about 

Ca calcium 

CaO calcium oxide 

CCA conduct and compensation agreement 

Cd cadmium 

cm centimetre(s) 

Co cobalt 

CPR Competent Persons Report 

Cr chromium 

CRM certified reference material 

CSA Global  CSA Global Pty Ltd 

Cu copper 

DoR (Queensland) Department of Resources 

DTA differential thermal analysis 

DTM digital terrain model 

EPA Environmental Protection Act 1994 

EPM Exploration Permit (Minerals) 

et al. and others 
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Fe iron 

Fe2O3 ferric iron oxide 

g grams 

g/t grams per tonne 

Ga gallium 

GBP Great Britain pound(s) 

GDA Geocentric Datum of Australia (geodetic datum) 

Gekko Gekko Systems Ltd 

Ginn Ginn Mineral Technology 

GPR ground penetrating radar (geophysical, subsurface imaging system) 

GSQ Geological Survey of Queensland 

ha hectare(s) 

HPA high-purity alumina 

IGM InterGroup Mining Limited 

ISO International Standards Organisation 

JORC Australasian Code for Reporting of Exploration Results, Mineral Resources and Ore Reserves 
(“JORC Code”) 

K potassium 

K2O potassium in stable oxide form 

kg kilogram(s) 

km kilometre(s) 

km2 square kilometre(s) 

kt kilotons (thousands of tonnes) 

ktpa kilotons (thousands of tonnes) per annum 

LOI mass loss on ignition 

m metre(s) 

Ma millions of years before present 

MERCP Mineral and Energy Resources (Common) Provisions Act 2014 (Qld) 

MGA55 Map Grid of Australia Zone 55 (standard map projection associated with GDA94) 

mGal milligals (unit of acceleration used in the measurement of the strength of a gravitational field) 

micron 10-6 metres (µm) 

ML Mining Lease 

MLA Mining Lease Application 

mm millimetre(s) 

Mn manganese 

Mo molybdenum 

Moz million ounces 

MRA Mineral Resources Act 1989 (Qld) 

Mt million tonnes 

MTM Map to Mine Pty Ltd 

Na sodium 

Na2O sodium in stable oxide form 

Ni nickel 

oz ounce(s) 
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ppb parts per billion 

ppm parts per million 

PSD particle size distribution 

QAQC quality assurance/quality control (for sampling and assaying) 

QUT Queensland University of Technology 

RC reverse circulation (non-cored) drilling 

ROM run of mine 

Roskill Roskill Consulting Group Ltd 

SCM supplementary cementitious material 

SEM scanning electron microscopy 

SiO2 silicon dioxide (also known as silica) 

Stratum Stratum Resources Consulting Services 

t tonne(s) 

TGA thermogravimetric analysis 

TMI total magnetic intensity (geophysical survey) 

Tomra Tomra Sorting Pty Ltd 

tpa tonnes per annum 

troy ounce unit used for the weight of precious metals; one troy ounce is equal to 31.1034768 grams, 
according to the UK Royal Mint 

US$ United States of America dollar(s) 

VALMIN Australasian Code for Public Reporting of technical assessments and valuations of mineral 
assets”, commonly referred to as the VALMIN Code 

WA Western Australia 

XRD x-ray diffraction 

XRF x-ray fluorescence 
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Appendix A AIM Summary Table of Assets 

A Summary Table of Assets in the form required by the London Exchange for mining companies seeking AIM 
listing is presented below. A map of the assets is presented in this report as Figure 2-1 (in Section 2 of this 
report). 
 

Asset Holder Interest (%) Status Licence expiry date Licence area Comments 

EPM 25299 
Queensland, 
Australia 

InterGroup 
Mining Limited 100 Exploration 7 Apr 2024 29.2 km2 9 sub-blocks 1 

EPM 25431 
Queensland, 
Australia 

InterGroup 
Mining Limited 100 Exploration 19 May 2024 6.48 km2 2 sub-blocks 

EPM 27705 
Queensland, 
Australia 

InterGroup 
Mining Limited 100 Exploration 17 May 2026 61.56 km2 19 sub-blocks 

EPM 18419 
Queensland, 
Australia 

Jodo Gold Pty 
Ltd 4 100 Exploration 9 May 2025 42.12 km2 13 sub-blocks 

EPM 26366 
Queensland, 
Australia 

Jodo Gold Pty 
Ltd 100 Exploration 26 Apr 2022 2 38.88 km2 12 sub-blocks 

ML 100008 
Queensland, 
Australia 

Jodo Gold Pty 
Ltd 100 Development 31 Oct 2024 1.796 km2 179.6 ha 

MLA 100282 3 

Queensland, 
Australia 

InterGroup 
Mining Limited 100 Development 

(Application) N/A 0.798 km2 79.76 ha 

1 Exploration licences in Queensland, Australia are allocated on the basis of sub-blocks, where one sub-block represents an area of 
1’ of longitude and 1’ of latitude. One sub-block corresponds with approximately 3.24 km2 in IGM’s Brilliant Brumby project area.  

2 EPM 26366 is eligible for renewal on 26 April 2022 without any relinquishment of land within the exploration permit.  
3 Grant expected by June 2022. The expiry date of the granted mining lease will be determined by the grant date. 
4 Jodo Gold Pty Ltd is a wholly owned subsidiary of InterGroup Mining Limited. 



INTERGROUP MINING LIMITED 
COMPETENT PERSONS REPORT 
 
 

CSA Global Report Nº R524.2021 

Appendix B AIM Summary of Reserves and Resources 
by Status  

A Summary Table of Reserves and Resources in the form required by the London Exchange for mining 
companies seeking AIM listing is presented below. 
 

Category 
Gross Net attributable 

Operator Tonnes 
(millions) Grade Contained 

mineral (Mt) 
Tonnes 

(millions) Grade Contained 
mineral (Mt) 

Ore/Mineral Reserves per Asset 

Proved - - - - - - - 

Probable - - - - - - - 

Mineral Resources per Asset 

ML100008 (Surprise) 1 

Measured - - - - - - 
Jodo Gold Pty 

Ltd Indicated - - - - - - 

Inferred 0.700 38.8 0.270 0.700 38.8 0.270 

EPM 27705 (Clydesdale) 2 

Measured - - - - - - InterGroup 
Mining 
Limited 

Indicated - - - - - - 

Inferred 7.20 38.5 2.77 7.20 38.5 2.77 

Subtotal 7.90 38.5 3.04 7.90 38.5 3.04  

TOTAL 7.90 38.5 3.04 7.90 38.5 3.04  

1 Reported at a cut-off of 0% Al2O3. 
2 Reported at a cut-off of Na2O + K2O < 2% and Fe2O3 <2%. 
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Appendix C Exploration and Resource Evaluation 
Drilling Summary 

Exploration Drilling Summary – Brilliant Brumby Project 
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Notes: Drilling methods – AC = aircore, AUG = auger, DD = diamond drilling, RC = reverse circulation. All coordinates are Map Grid of 
Australia 2020, Zone 55 N. Drill azimuth measured relative to grid north. 
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Appendix D JORC Code (2012) Edition, Table 1 – 
Surprise Kaolin Deposit Mineral Resource 
Estimate 

Section 1: Sampling Techniques and Data 

Criteria JORC Code explanation Commentary 

Sampling 
techniques 

Nature and quality of sampling (e.g. cut channels, 
random chips, or specific specialised industry standard 
measurement tools appropriate to the minerals under 
investigation, such as downhole gamma sondes, or 
handheld XRF instruments, etc.). These examples 
should not be taken as limiting the broad meaning of 
sampling. 
Include reference to measures taken to ensure sample 
representivity and the appropriate calibration of any 
measurement tools or systems used. 
Aspects of the determination of mineralisation that 
are Material to the Public Report. 
In cases where ‘industry standard’ work has been done 
this would be relatively simple (e.g. ‘reverse circulation 
drilling was used to obtain 1 m samples from which 
3 kg was pulverised to produce a 30 g charge for fire 
assay’). In other cases, more explanation may be 
required, such as where there is coarse gold that has 
inherent sampling problems. Unusual commodities or 
mineralisation types (e.g. submarine nodules) may 
warrant disclosure of detailed information. 

Approximately 500 g samples were collected by riffle 
splitting the bulk sample bags of reverse circulation 
(RC) drill cuttings collected from selected 1 m intervals 
of the drillholes. 
Each 1 m bulk sample was riffle split down to a 500 g 
sample and is considered an appropriate method of 
sampling to ensure representative sampling.  
Samples were collected based on the geologist’s 
assessment of each hole and the interpreted zone of 
kaolin development based on a number of geological 
characteristics including colour. Samples were assayed 
by ALS Brisbane by a 2 g x-ray fluorescence (XRF) and 
inductively coupled plasma-atomic emission 
spectroscopy (ICP-AES) finish for Al2O3, BaO, CaO, 
Cr2O3, Fe2O3, K2O, MgO, MnO, Na2O, P2O5, SO3, SiO2, 
SrO, TiO2. Loss on ignition (LOI) was determined by 
thermogravimetric analyser (TGA) furnace. 
RC drilling was used to obtain 1 m samples from which 
500 g was pulverised for assay. 

Drilling 
techniques 

Drill type (e.g. core, reverse circulation, open-hole 
hammer, rotary air blast, auger, Bangka, sonic, etc.) 
and details (e.g. core diameter, triple or standard tube, 
depth of diamond tails, face-sampling bit or other 
type, whether core is oriented and if so, by what 
method, etc.). 

RC drilling with 115 mm diameter face sampling bits. 

Drill sample 
recovery 

Method of recording and assessing core and chip 
sample recoveries and results assessed. 
Measures taken to maximise sample recovery and 
ensure representative nature of the samples. 
Whether a relationship exists between sample 
recovery and grade and whether sample bias may 
have occurred due to preferential loss/gain of 
fine/coarse material. 

Any zones of poor chip recovery noted on logs. 
Selection of known good quality drilling contractor, 
drillers, associated equipment, and adequate air 
pressure used. Careful sampling procedures. 
Minor loss of ultra-fines as dust. Drilling equipment 
produced coarse chips thus minimising fines.  

Logging Whether core and chip samples have been geologically 
and geotechnically logged to a level of detail to 
support appropriate Mineral Resource estimation, 
mining studies and metallurgical studies. 
Whether logging is qualitative or quantitative in 
nature. Core (or costean, channel, etc.) photography. 
The total length and percentage of the relevant 
intersections logged. 

Detailed geology was logged by qualified geologists 
for each 1 m sample from un-sieved and sieved drill 
chips.  
Qualitative. Photographs were taken of all chip trays 
following logging of samples. 
Full sample intersections were logged. 
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Criteria JORC Code explanation Commentary 

Subsampling 
techniques 
and sample 
preparation 

If core, whether cut or sawn and whether quarter, half 
or all core taken. 
If non-core, whether riffled, tube sampled, rotary split, 
etc. and whether sampled wet or dry. 
For all sample types, the nature, quality and 
appropriateness of the sample preparation technique. 
Quality control procedures adopted for all 
subsampling stages to maximise representivity of 
samples. 
Measures taken to ensure that the sampling is 
representative of the in-situ material collected, 
including for instance results for field 
duplicate/second-half sampling. 
Whether sample sizes are appropriate to the grain size 
of the material being sampled. 

RC drilling only therefore no core was sampled. 
For the 2021 drilling program, the sample from each 
metre were collected from the cyclone attached to 
the drill rig in UV bags. These were then riffle split 
down to approximately 500 g which was placed into a 
prenumbered plastic bag. No note of wet samples was 
recorded.  
For samples collected prior to 2021, samples were 
taken by a spear sampling method. Pulp residue 
samples were stored at ALS Laboratory in Townsville, 
which were analysed in 2020 using the same analytical 
methods as used for the 2021 drill samples. 
Laboratory sample preparation was undertaken by 
ALS-Global quality managed systems to ISO standards. 
Samples were weighted and barcoded on receipt at 
the laboratory. The 500 g samples were pulverised to 
85% passing 75 microns prior to analysis. 
Laboratory sample preparation undertaken by ALS-
Global quality managed systems. 
Duplicate samples usually taken at each sample 
ending in 25 and 75. Certified Standard samples 
inserted at each sample ending 50 and 00. 
Sample sizes are considered appropriate to the 
material collected, following industry standards.  

Quality of 
assay data 
and 
laboratory 
tests 

The nature, quality and appropriateness of the 
assaying and laboratory procedures used and whether 
the technique is considered partial or total. 
For geophysical tools, spectrometers, handheld XRF 
instruments, etc., the parameters used in determining 
the analysis including instrument make and model, 
reading times, calibrations factors applied and their 
derivation, etc. 
Nature of quality control procedures adopted 
(e.g. standards, blanks, duplicates, external laboratory 
checks) and whether acceptable levels of accuracy 
(i.e. lack of bias) and precision have been established. 

The assay method ME-XRF26 is a whole-rock analysis 
method giving a quantitative analysis of specific 
oxides. The methods are considered appropriate for 
the deposit.  
No geophysical surveys were carried out 
Duplicate samples were normally taken at each 
sample ending in 25 and 75. Certified Standard 
samples were inserted at sample ending 50 and 00, 
however, are not a certified reference material (CRM) 
for the XRF analysis method. Blank samples were not 
used. ALS completed their own internal quality 
assurance and quality control (QAQC) procedures. No 
external laboratory checks were undertaken due to 
the ISO 9001 rating of the ALS laboratory.  

Verification of 
sampling and 
assaying 

The verification of significant intersections by either 
independent or alternative company personnel. 
The use of twinned holes. 
Documentation of primary data, data entry 
procedures, data verification, data storage (physical 
and electronic) protocols. 
Discuss any adjustment to assay data. 

No independent verifications were undertaken 
however routine duplicate sampling procedures 
ensured that a significant proportion of high-grade 
samples were verified. 
No twin drilling was completed. 
Field data was recorded on paper sheets and 
subsequently entered digitally into a computer in the 
field. Both hard and digital copy are filed. Digital data 
verification is periodically undertaken. 
No adjustments were made to the data. 

Location of 
data points 

Accuracy and quality of surveys used to locate 
drillholes (collar and downhole surveys), trenches, 
mine workings and other locations used in Mineral 
Resource estimation. 
Specification of the grid system used. 
Quality and adequacy of topographic control. 

Standard global positioning system (GPS) survey used 
with accuracy of 3–5 m. Following the program, a 
differential GPS (Trimble Catalyst DA1) collected 
drillhole collar locations to approximately 30 cm 
accuracy. The Catalyst has GNSS and an RTK correction 
applied. No downhole surveys were completed as all 
holes were vertical. 
All surveys were MGA Zone 55 (GDA94). 
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Criteria JORC Code explanation Commentary 

Regional 1:25,000 topographic contours were used. 
Other topographic data has been collected from a 
ground magnetic survey completed in 2013 and a 
Drone photogrammetry survey completed over the 
Surprise prospect in 2021. 

Data spacing 
and 
distribution 

Data spacing for reporting of Exploration Results. 
Whether the data spacing and distribution is sufficient 
to establish the degree of geological and grade 
continuity appropriate for the Mineral Resource and 
Ore Reserve estimation procedure(s) and 
classifications applied. 
Whether sample compositing has been applied. 

Exploration results are not being reported here. 
The data spacing and distribution is sufficient to 
establish the degree of geological and grade 
continuity appropriate for the Mineral Resource 
estimation procedure(s) and classifications applied. 
Samples were not composited at the sampling stage. 

Orientation of 
data in 
relation to 
geological 
structure 

Whether the orientation of sampling achieves 
unbiased sampling of possible structures and the 
extent to which this is known, considering the deposit 
type. 
If the relationship between the drilling orientation and 
the orientation of key mineralised structures is 
considered to have introduced a sampling bias, this 
should be assessed and reported if material. 

The kaolin development occurs as a horizontal body 
through the area and therefore the vertical drillholes 
are considered to have minimum bias. 
No bias is considered to have been introduced to the 
sampling. 

Sample 
security 

The measures taken to ensure sample security. Standard sample security protocols were observed. 
Only site and ALS staff had access to the samples 
which were promptly despatched from site to the ALS 
Laboratory in Townsville in company vehicles.  

Audits or 
reviews 

The results of any audits or reviews of sampling 
techniques and data. 

No audits or reviews of sampling techniques and data 
have been undertaken. 

Section 2: Reporting of Exploration Results  

Criteria JORC Code explanation Commentary 

Mineral 
tenement and 
land tenure 
status 

Type, reference name/number, location and 
ownership including agreements or material issues 
with third parties such as joint ventures, partnerships, 
overriding royalties, native title interests, historical 
sites, wilderness or national park and environmental 
settings. 
The security of the tenure held at the time of reporting 
along with any known impediments to obtaining a 
licence to operate in the area. 

Jodo Gold Pty Ltd, a subsidiary of InterGroup Mining 
Limited (“IGM” or “the Company”) owns 100% of 
EPM 18419 and ML 100008. The cultural heritage is 
claimed by the Gudjula People of Charters Towers. 
The mineral tenure lies on Mount Stewart (1GF189 
Lands Lease) Station. 
The tenements are in good standing and no known 
impediments exist on the drilled areas. 

Exploration 
done by other 
parties 

Acknowledgment and appraisal of exploration by 
other parties. 

Exploration was completed by Map to Mine Pty Ltd 
(MTM) personnel following on from previous work by 
or on behalf of IGM. The work by the numerous 
historical explorers is acknowledged in Company 
reports.  

Geology Deposit type, geological setting and style of 
mineralisation. 

The kaolin mineralisation on the project is classified as 
primary (Bloodworth et al., 1993) and formed by in-
situ alteration of the parent rock during a long period 
of weathering. In the humid tropical environment, 
intense leaching removed alkalis and decomposed the 
aluminosilicate minerals. The precursor Amarra 
Granite is a muscovite-biotite granite, relatively low in 
iron bearing minerals facilitating the formation of 
kaolin deposits as residual mantles. The development 
of the kaolin has occurred along the top and down 
slope of an escarpment on the edge of the Lolworth 
Range. 
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Criteria JORC Code explanation Commentary 

Drillhole 
information 

A summary of all information material to the 
understanding of the exploration results including a 
tabulation of the following information for all Material 
drillholes: 
• easting and northing of the drillhole collar 
• elevation or RL (Reduced Level – elevation above 

sea level in metres) of the drillhole collar 
• dip and azimuth of the hole 
• downhole length and interception depth 
• hole length. 
If the exclusion of this information is justified on the 
basis that the information is not Material and this 
exclusion does not detract from the understanding of 
the report, the Competent Person should clearly 
explain why this is the case. 

Exploration Results are not being reported here. 
The Mineral Resource estimate includes all drilling 
data, which directly impacted the interpolation of the 
sample grades into the block model. 

Data 
aggregation 
methods 

In reporting Exploration Results, weighting averaging 
techniques, maximum and/or minimum grade 
truncations (e.g. cutting of high grades) and cut-off 
grades are usually Material and should be stated. 
Where aggregate intercepts incorporate short lengths 
of high grade results and longer lengths of low grade 
results, the procedure used for such aggregation 
should be stated and some typical examples of such 
aggregations should be shown in detail. 
The assumptions used for any reporting of metal 
equivalent values should be clearly stated. 

Exploration Results are not being reported here. 

Relationship 
between 
mineralisation 
widths and 
intercept 
lengths 

These relationships are particularly important in the 
reporting of Exploration Results. 
If the geometry of the mineralisation with respect to 
the drillhole angle is known, its nature should be 
reported. 
If it is not known and only the down hole lengths are 
reported, there should be a clear statement to this 
effect (e.g. ‘downhole length, true width not known’). 

The kaolin development is considered a tabular body 
formed from weathering of the Amara Granite and is 
interpreted to have a general flat lying, tabular 
geometry. Therefore, the vertical downhole intercepts 
are considered equal to the true width intercepts. 
All drilling in this report is recorded as downhole 
lengths. 

Diagrams Appropriate maps and sections (with scales) and 
tabulations of intercepts should be included for any 
significant discovery being reported These should 
include, but not be limited to a plan view of drillhole 
collar locations and appropriate sectional views. 

Appropriate maps are included in public 
announcements by IGM. 

Balanced 
reporting 

Where comprehensive reporting of all Exploration 
Results is not practicable, representative reporting of 
both low and high grades and/or widths should be 
practiced to avoid misleading reporting of Exploration 
Results. 

Exploration Results are not being reported here. 

Other 
substantive 
exploration 
data 

Other exploration data, if meaningful and material, 
should be reported including (but not limited to): 
geological observations; geophysical survey results; 
geochemical survey results; bulk samples – size and 
method of treatment; metallurgical test results; bulk 
density, groundwater, geotechnical and rock 
characteristics; potential deleterious or contaminating 
substances. 

A small excavation has been completed at the 
Surprise prospect which has exposed the kaolin 
profile. Multiple samples have been collected from 
this pit for metallurgical testwork on the quality and 
suitability of the kaolin in various industries. Results of 
this work have indicated the samples from the pit are 
of good quality and suitable for the high-purity 
alumina (HPA) and/or cement industries.  
The visual and assay data of the drillholes suggests 
variability of the quality through the kaolin zone. 
Several programmes of metallurgical testwork have 
been completed to date, with the aim of determining 
product specifications and end-use, and product 
quality. Results are presented in IGM’s website.  
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Criteria JORC Code explanation Commentary 

Metallurgical process tests were conducted on 
samples from four locations within the Surprise open 
pit, with variable amounts of sample collected from 
each site depending upon the ease of digging. In 
addition, 42 drill samples were analysed by x-ray 
diffraction (XRD) to determine mineral content. The 
arithmetic average content of kaolinite is 
approximately 35%. 
Metallurgical tests were carried out on the grab 
samples sourced from the pit by several metallurgical 
laboratories, with the aim of determining the most 
appropriate kaolin product from the Surprise deposit. 
CSA Global Pty Ltd (CSA Global) concludes that the 
open pit samples tested may be processed to yield 
products suitable for a range of kaolin markets, and 
that metallurgical/process testing carried out during 
the Mineral Resource estimation phase of an 
industrial mineral project may not represent the 
processing route adopted after technical studies 
(e.g. feasibility studies) nor after the erection of 
process plant. Such laboratory-scale metallurgy and 
product performance tests should be considered as 
indicative and not definitive. 

Further work The nature and scale of planned further work (e.g. 
tests for lateral extensions or depth extensions or 
large-scale step-out drilling). 
Diagrams clearly highlighting the areas of possible 
extensions, including the main geological 
interpretations and future drilling areas, provided this 
information is not commercially sensitive. 

Further drilling is planned to test for increases to the 
Mineral Resource. 
Samples derived from this program will be sent to 
metallurgical laboratories for further testwork. 
Selected samples will be measured for bulk density. 

Section 3: Estimation and Reporting of Mineral Resources 

Criteria JORC Code explanation Commentary 

Database 
integrity 

Measures taken to ensure that data has not been 
corrupted by, e.g. transcription or keying errors, 
between its initial collection and its use for Mineral 
Resource estimation purposes. 
Data validation procedures used. 

All data is hosted in a Structured Query Language 
(SQL) database on a secured server, this server is 
backed up daily to a cloud facility. A manual backup of 
the database is completed when additional data is 
added. 
Data validation occurs in multiple phases. Spatial and 
visual validation is completed by the database 
manager in QGIS and Microsoft Excel tables before 
uploading to the database. Forms have been setup in 
Microsoft Access to load the data and these have 
various validation functions relating back to library 
codes and data type columns to ensure data is correct. 
Finally, Microsoft Access queries are run once data is 
uploaded to validate data between tables to ensure 
high quality and accurate data. Assay data is loaded 
directly from the lab assay sheets to ensure correct 
results. 

Site visits Comment on any site visits undertaken by the 
Competent Person and the outcome of those visits. If 
no site visits have been undertaken, indicate why this 
is the case. 

A site visit by the Competent Person has not yet 
occurred but is planned to occur when domestic travel 
restrictions imposed due to COVID-19 are relaxed. 

Geological 
interpretation 

Confidence in (or conversely, the uncertainty of) the 
geological interpretation of the mineral deposit. 
Nature of the data used and of any assumptions made. 

There is sufficient confidence in the geological 
interpretation of the deposit to allow for a Mineral 
Resource to be reported. 
Drill samples from RC drilling were used to assist with 
the geological interpretation.  
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Criteria JORC Code explanation Commentary 

The effect, if any, of alternative interpretations on 
Mineral Resource estimation. 
The use of geology in guiding and controlling Mineral 
Resource estimation. 
The factors affecting continuity both of grade and 
geology. 

Weathering zones were interpreted for fresh granite, 
then weakly, moderately, strongly and extremely 
weathered horizons. Geological interpretations were 
carried out on cross sections aligned with drillhole 
fence lines, spaced between 50 m and 100 m apart, 
using Datamine software. Sectional interpretations of 
the weathering were linked to form wireframe 
surfaces. Domains were extrapolated to the typical 
drill spacing beyond the last fence of drillholes 
supporting the interpretations.  
A domain representing zones of samples logged as 
white in colour was interpreted in cross section. The 
white-coloured samples were selected for 
interpretation into a domain because the samples 
selected for metallurgical testwork were sourced from 
the Surprise open pit, the exposure of which is white 
in colour. Other colours logged in drillhole samples 
range from cream to brown and grey, and these 
samples are currently not considered to be 
representative of the kaolinised material currently 
subject to metallurgical testwork. Logged colour of the 
drill samples were used in conjunction with 
photographic images of sample chip trays to refine the 
interpretation of the domain, with sectional strings 
linked to form a wireframe solid. The White domain 
captures the volume used to report the Mineral 
Resource. 
No alternative interpretations were considered. 

Dimensions The extent and variability of the Mineral Resource 
expressed as length (along strike or otherwise), plan 
width, and depth below surface to the upper and lower 
limits of the Mineral Resource. 

The Surprise kaolin deposit is 600 m in strike, between 
600 m and 800 m in width and between 5 m and 18 m 
in thickness. 

Estimation 
and modelling 
techniques 

The nature and appropriateness of the estimation 
technique(s) applied and key assumptions, including 
treatment of extreme grade values, domaining, 
interpolation parameters and maximum distance of 
extrapolation from data points. If a computer assisted 
estimation method was chosen include a description of 
computer software and parameters used. 
The availability of check estimates, previous estimates 
and/or mine production records and whether the 
Mineral Resource estimate takes appropriate account 
of such data. 
The assumptions made regarding recovery of by-
products. 
Estimation of deleterious elements or other non-grade 
variables of economic significance (e.g. sulphur for 
acid mine drainage characterisation). 
In the case of block model interpolation, the block size 
in relation to the average sample spacing and the 
search employed. 
Any assumptions behind modelling of selective mining 
units. 
Any assumptions about correlation between variables. 
Description of how the geological interpretation was 
used to control the resource estimates. 
Discussion of basis for using or not using grade cutting 
or capping. 

A block model with block sizes of 50 m(X) x 50 m(Y) x 
2 m(Z) was constructed. The block sizes are 
approximately half the drill spacing of well-informed 
areas Blocks and drill sample data were flagged 
according to their spatial locations with respect to the 
weathering and colour domains. Drillholes were 
sampled at 1 m intervals and the drill samples were 
accordingly composited to 1 m lengths. Composited 
sample data were statistically reviewed to determine 
if top cuts should be applied, with the decision made 
not to cut the data. 
Results from the statistical analysis showed that 
samples in the moderately weathered and strongly/ 
extremely weathered domains have similar statistical 
properties for Al2O3, Fe2O3, K2O, SiO2 and LOI, 
therefore these two domains were combined for 
further analysis and grade interpolation. The resultant 
sample data were input into variogram modelling, 
focusing on the combined moderately and strongly 
weathered domain, where kaolinisation is 
predominant.  
Kriging neighbourhood analysis was carried out to 
assist with the determination of appropriate sample 
search criteria, including minimum and maximum 
number of samples per block estimate, and search 
ellipse radii. 
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Criteria JORC Code explanation Commentary 

The process of validation, the checking process used, 
the comparison of model data to drillhole data, and 
use of reconciliation data if available. 

Grades for Al2O3, Fe2O3, K2O, SiO2, MgO and LOI were 
interpolated into the block model by ordinary kriging, 
with weathering domains used to control the grade 
interpolation. Blocks were interpolated using a search 
ellipse with radii of 150 m (major direction) x 150 m 
(semi-major) x 4 m (minor), with a minimum of eight 
and maximum of 26 samples from a minimum of four 
drillholes. Search radii were increased, and the 
minimum number of samples reduced in subsequent 
sample searches if cells were not interpolated in the 
first two passes. Cell discretisation of 3 x 3 x 1 (X, Y, Z) 
was employed. 
The mineralogical quantities (%) for quartz, kaolinite, 
microcline, muscovite and albite were interpolated 
into the block model by weathering domain using the 
Inverse Distance squared method. Blocks were 
interpolated using a search ellipse with radii of 500 m 
(major direction) x 500 m (semi-major) x 4 m (minor), 
with a minimum of one and maximum of eight 
samples from a minimum of four drillholes. Search 
radii were increased, and the minimum number of 
samples reduced in subsequent sample searches if 
cells were not interpolated in the first two passes. Cell 
discretisation of 3 x 3 x 1 (X, Y, Z) was employed. 
The White domain was not used to guide grade 
interpolation, but the block model was coded with it 
and the domain was ultimately used to control the 
reporting of the Mineral Resource from the block 
model. 
The block model was validated using swath plots and 
comparison of population means between sample and 
block model. 
This represents the maiden Mineral Resource estimate 
for the deposit. 
An independent assessment of the deposit based 
upon mapped extents of mineralisation, and observed 
depths in the open pit, and logged RC samples, have 
provided an unclassified grade – tonnage estimate. 
The result is within allowable tolerance for an Inferred 
Mineral Resource tonnage estimate. 

Moisture Whether the tonnages are estimated on a dry basis or 
with natural moisture, and the method of 
determination of the moisture content. 

Tonnages are estimated on a dry basis. 

Cut-off 
parameters 

The basis of the adopted cut-off grade(s) or quality 
parameters applied. 

Grade envelopes were not used for geological 
domaining. The Mineral Resource is reported from 
blocks within the White domain, and within the 
moderately or strongly weathered domains. The 
Competent Person determined it is not appropriate at 
this stage to report blocks above a nominated cut-off 
grade because it would impart a level of confidence in 
the Mineral Resource estimate that is not reflected by 
the Inferred classification.  
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Criteria JORC Code explanation Commentary 

Mining factors 
or 
assumptions 

Assumptions made regarding possible mining 
methods, minimum mining dimensions and internal 
(or, if applicable, external) mining dilution. It is always 
necessary as part of the process of determining 
reasonable prospects for eventual economic extraction 
to consider potential mining methods, but the 
assumptions made regarding mining methods and 
parameters when estimating Mineral Resources may 
not always be rigorous. Where this is the case, this 
should be reported with an explanation of the basis of 
the mining assumptions made. 

Mining will be by shallow open pit methods. No 
mining studies have been carried out to date. 

Metallurgical 
factors or 
assumptions 

The basis for assumptions or predictions regarding 
metallurgical amenability. It is always necessary as 
part of the process of determining reasonable 
prospects for eventual economic extraction to consider 
potential metallurgical methods, but the assumptions 
regarding metallurgical treatment processes and 
parameters made when reporting Mineral Resources 
may not always be rigorous. Where this is the case, 
this should be reported with an explanation of the 
basis of the metallurgical assumptions made. 

Kaolin is regarded as an industrial mineral and 
therefore Mineral Resources should be reported in 
accordance with Clause 49 of the JORC Code. 
Metallurgical process tests were conducted on 
samples from four locations within the Surprise open 
pit, with variable amounts of sample collected from 
each site depending upon the ease of digging. In 
addition, 42 drill samples were analysed by XRD to 
determine mineral content. The arithmetic average 
content of kaolinite is approximately 35%. 
Metallurgical tests were carried out on the grab 
samples sourced from the pit by several metallurgical 
laboratories, with the aim of determining the most 
appropriate kaolin product from the Surprise deposit. 
CSA Global concludes that the open pit samples tested 
may be processed to yield products suitable for a 
range of kaolin markets, and that metallurgical/ 
process testing carried out during the Mineral 
Resource estimation phase of an industrial mineral 
project may not represent the processing route 
adopted after technical studies (e.g. feasibility studies) 
nor after the erection of process plant. Such 
laboratory-scale metallurgy and product performance 
tests should be considered as indicative and not 
definitive. 

Environmental 
factors or 
assumptions 

Assumptions made regarding possible waste and 
process residue disposal options. It is always necessary 
as part of the process of determining reasonable 
prospects for eventual economic extraction to consider 
the potential environmental impacts of the mining and 
processing operation. While at this stage the 
determination of potential environmental impacts, 
particularly for a greenfields project, may not always 
be well advanced, the status of early consideration of 
these potential environmental impacts should be 
reported. Where these aspects have not been 
considered this should be reported with an explanation 
of the environmental assumptions made. 

The property is located on Grazing Homestead 
Perpetual Leases.  
The native title rights of the Gudjala People are 
respected by the project. All the tenements excluding 
a small area of EPM 25299 lie on freehold land 
exclusive of Native Title. All fees and conditions of 
agreements with the Gudjala People have been 
complied with. 
Cultural heritage clearances were undertaken prior to 
IGM commencing advanced activities. All required 
surveys to commence activities at ML 100008 in 
disturbed mining areas are completed. 
Majority of the area is Category A or B remnant 
vegetation and is of least concern.  
Potential waste from the processing of material is 
expected to be minimal. The on-site process under 
consideration is a simple crush and screen plant, with 
the concentrate then moved off-site for further 
processing. The waste material from this process will 
contain no contaminants is expected to aid the 
rehabilitation of the mined and disturbed ground.  
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Criteria JORC Code explanation Commentary 

Bulk density Whether assumed or determined. If assumed, the basis 
for the assumptions. If determined, the method used, 
whether wet or dry, the frequency of the 
measurements, the nature, size and 
representativeness of the samples. 
The bulk density for bulk material must have been 
measured by methods that adequately account for 
void spaces (vugs, porosity, etc.), moisture and 
differences between rock and alteration zones within 
the deposit. 
Discuss assumptions for bulk density estimates used in 
the evaluation process of the different materials. 

No bulk density testwork has been completed to date 
at the property. 
A bulk density value of 1.76 t/m3 was applied to all 
blocks in the weathered domains, and this value is 
considered appropriate by the Competent Person for 
the host lithologies present. A density value of 
2.72 t/m3 was applied to all blocks in the fresh rock 
domain. 

Classification The basis for the classification of the Mineral 
Resources into varying confidence categories. 
Whether appropriate account has been taken of all 
relevant factors (relative confidence in tonnage/grade 
estimations, reliability of input data, confidence in 
continuity of geology and metal values, quality, 
quantity and distribution of the data). 
Whether the result appropriately reflects the 
Competent Person’s view of the deposit. 

The Mineral Resource is classified as Inferred in 
accordance with guidelines contained in the JORC 
Code. The Mineral Resource is classified based upon 
drillhole spacing, quality of sampling and sample 
analyses, quantity of density measurements, the 
relative confidence in the geological interpretation, 
and the “slope of regression” outputs from the kriging 
grade interpolation. Additionally, and in accordance 
with Clause 49 of the JORC Code, due consideration 
was given to the product purity and size distribution, 
with consideration given to logistics and proximity to 
markets. 
The Competent Person is of the opinion that the 
sampling methods and sample analyses have not been 
adequately tested by QAQC procedures, which would 
be required for a Mineral Resource to be classified as 
Indicated. The lack of testwork for density also 
prevents a higher classification at present, although 
the Competent Person is confident the applied density 
of 1.76 t/m3 will be supported (within a tolerance) by 
future testwork of drill samples. 
The Mineral Resource classification was applied to the 
block model using a digitised perimeter, within which 
the Inferred classification is applied. The perimeter is 
extrapolated up to 50 m beyond the extent of drilling 
which were sampled for mineralogical testwork by 
XRD and also includes volumes immediately below and 
surrounding the open pit, irrespective if drillhole 
results are located within 50 m. Only those blocks 
within the “White” domain and within the moderately, 
or strongly weathered domains, are classified as 
Inferred. Blocks located within the White domain but 
inside weakly weathered, or Fresh Rock domains, are 
not classified as a Mineral Resource. 
Insufficient metallurgical testwork of drill samples has 
taken place across the breadth of the deposit which 
also prevents a higher classification level being 
assigned. All samples for metallurgical testwork were 
sourced from the small open pit and are not 
considered to be representative for the whole deposit. 

Audits or 
reviews 

The results of any audits or reviews of Mineral 
Resource estimates. 

The Mineral Resource estimate was peer reviewed by 
CSA Global as part of its internal procedures, with no 
flaws noted.  
No external review has been conducted. 
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Discussion of 
relative 
accuracy/ 
confidence 

Where appropriate a statement of the relative 
accuracy and confidence level in the Mineral Resource 
estimate using an approach or procedure deemed 
appropriate by the Competent Person. For example, 
the application of statistical or geostatistical 
procedures to quantify the relative accuracy of the 
resource within stated confidence limits, or, if such an 
approach is not deemed appropriate, a qualitative 
discussion of the factors that could affect the relative 
accuracy and confidence of the estimate. 
The statement should specify whether it relates to 
global or local estimates, and, if local, state the 
relevant tonnages, which should be relevant to 
technical and economic evaluation. Documentation 
should include assumptions made and the procedures 
used. 
These statements of relative accuracy and confidence 
of the estimate should be compared with production 
data, where available. 

Relevant tonnages and grade are reported from 
geological domains and are provided in this report. 
Tonnages were calculated by selecting all blocks coded 
as Inferred, which are partially within the “White” 
geological domain and moderately and strongly 
weathering domains. The volumes of all the collated 
blocks were multiplied by the dry density value to 
derive the tonnages. 
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Appendix E JORC Code (2012 Edition), Table 1 – 
Clydesdale Mineral Resource Estimate 

Section 1: Sampling Techniques and Data 

Criteria JORC Code explanation Commentary 

Sampling 
techniques 

Nature and quality of sampling (e.g. cut channels, 
random chips, or specific specialised industry standard 
measurement tools appropriate to the minerals under 
investigation, such as down hole gamma sondes, or 
handheld XRF instruments, etc.). These examples 
should not be taken as limiting the broad meaning of 
sampling. 
Include reference to measures taken to ensure sample 
representivity and the appropriate calibration of any 
measurement tools or systems used. 
Aspects of the determination of mineralisation that 
are Material to the Public Report. 
In cases where ‘industry standard’ work has been done 
this would be relatively simple (e.g. ‘reverse circulation 
drilling was used to obtain 1 m samples from which 3 
kg was pulverised to produce a 30 g charge for fire 
assay’). In other cases, more explanation may be 
required, such as where there is coarse gold that has 
inherent sampling problems. Unusual commodities or 
mineralisation types (e.g. submarine nodules) may 
warrant disclosure of detailed information. 

Aircore (AC) drilling samples were caught in green UV 
bags for every 1 m. 
Each 1 m bulk sample was assessed based on colour 
and similarly coloured intervals were composited to a 
maximum of 4 m.  
Each sample interval was collected using the bulk 
sample which was riffle split down to approximately 
3 kg sample and is considered an appropriate method 
of sampling to ensure representative sampling.  
Samples were collected from the prospective zones 
based on the Geologists assessment of each hole and 
the interpreted zone of kaolin development based on 
a number of geological characteristics including 
colour.  
A duplicate sample was collected every 25 samples. 

Drilling 
techniques 

Drill type (e.g. core, reverse circulation, open-hole 
hammer, rotary air blast, auger, Bangka, sonic, etc.) 
and details (e.g. core diameter, triple or standard tube, 
depth of diamond tails, face-sampling bit or other 
type, whether core is oriented and if so, by what 
method, etc.). 

AC drilling with a blade bit. 
Diamond drilling HQ triple tube. 

Drill sample 
recovery 

Method of recording and assessing core and chip 
sample recoveries and results assessed. 
Measures taken to maximise sample recovery and 
ensure representative nature of the samples. 
Whether a relationship exists between sample 
recovery and grade and whether sample bias may 
have occurred due to preferential loss/gain of 
fine/coarse material. 

Any zones of poor recovery noted on logs. 
Selection of known good quality drilling contractor, 
drillers, associated equipment, and adequate air 
pressure used. Careful sampling procedures. 
Minor loss of ultra-fines as dust in the outside return.  

Logging Whether core and chip samples have been geologically 
and geotechnically logged to a level of detail to 
support appropriate Mineral Resource estimation, 
mining studies and metallurgical studies. 
Whether logging is qualitative or quantitative in 
nature. Core (or costean, channel, etc.) photography. 
The total length and percentage of the relevant 
intersections logged. 

Detailed geology was logged by qualified geologists for 
each 1 m sample from un-sieved and sieved drill chips.  
Qualitative. Photographs were taken of all chip trays 
following logging of samples. 
Full sample intersections were logged. 
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Criteria JORC Code explanation Commentary 

Subsampling 
techniques 
and sample 
preparation 

If core, whether cut or sawn and whether quarter, half 
or all core taken. 
If non-core, whether riffled, tube sampled, rotary split, 
etc. and whether sampled wet or dry. 
For all sample types, the nature, quality and 
appropriateness of the sample preparation technique. 
Quality control procedures adopted for all sub-
sampling stages to maximise representivity of 
samples. 
Measures taken to ensure that the sampling is 
representative of the in situ material collected, 
including for instance results for field 
duplicate/second-half sampling. 
Whether sample sizes are appropriate to the grain size 
of the material being sampled. 

Only AC drilling has been sampled. No sampling has 
been completed on the diamond core. 
Sample from each metre were collected from the 
cyclone attached to the drill rig in UV bags. These 
were then riffle split down to approximately 3 kg and 
then placed into a prenumbered plastic bag. Samples 
were mostly dry.  
Laboratory sample preparation was undertaken by 
Nagrom, quality managed systems to ISO standards. 
Samples were weighted and barcoded on receipt at 
the laboratory.  
Duplicate samples were taken every 25 samples. No 
certified reference materials (CRMs) were used due to 
the processing method. 
Sample sizes are considered appropriate to the 
material collected.  

Quality of 
assay data 
and 
laboratory 
tests 

The nature, quality and appropriateness of the 
assaying and laboratory procedures used and whether 
the technique is considered partial or total. 
For geophysical tools, spectrometers, handheld XRF 
instruments, etc., the parameters used in determining 
the analysis including instrument make and model, 
reading times, calibrations factors applied and their 
derivation, etc. 
Nature of quality control procedures adopted (e.g. 
standards, blanks, duplicates, external laboratory 
checks) and whether acceptable levels of accuracy (i.e. 
lack of bias) and precision have been established. 

Each sample was soaked in water for 24 hours before 
being attritioned. The sample was then wet screened 
to +0.18 mm, +0.045 mm and -0.045 mm before being 
analysed. 
The assay method XRF08 is a whole rock analysis 
method giving a quantitative analysis of specific 
oxides. Prepared sample is fused in lithium borate flux 
with lithium nitrate additive. The resultant glass bead 
is analysed by x-ray fluorescence (XRF). Loss on 
ignition (LOI) was determined by TGA002. Prepared 
sample is heated to 105°C to remove moisture, and 
then ignited at a specific temperature. LOI is 
calculated once constant mass is reached. LOI is the 
percentage mass change due to igniting the dry 
sample. The methods are considered appropriate for 
the deposit.  
No geophysical surveys were carried out. 
Duplicate samples were taken every 25 samples. No 
CRMs were used due to the processing method. 
20% of the samples were sent to ALS Global for check 
sampling using ME-XRF26 which is a whole rock 
analysis method giving a quantitative analysis of 
specific oxides. The methods are considered 
appropriate for the deposit 
X-ray diffraction (XRD) analysis was carried out by 
CSIRO in Adelaide and duplicate/check XRD was 
completed at the Hutton Institute in Aberdeen. 
ISO brightness (TAPPI T 525), Yellowness (DIN 6167) 
and CIE L*a*b* (DIN 6174) with sRGB calculation 
(ASTM E308-18 and IEC 61966-2-1) analysis was 
completed by Mircoanalysis Perth. 

Verification of 
sampling and 
assaying 

The verification of significant intersections by either 
independent or alternative company personnel. 
The use of twinned holes. 
Documentation of primary data, data entry 
procedures, data verification, data storage (physical 
and electronic) protocols. 
Discuss any adjustment to assay data. 

Follow-up diamond drilling was completed and 
twinned numerous holes in the Clydesdale deposit 
area. Selected drill core samples were compared to 
the AC sample chips from the equivalent downhole 
location. 
Field data was recorded on paper sheets and 
subsequently entered digitally onto a computer in the 
field. Both hard and digital copy are filed. Digital data 
verification is periodically undertaken. 
No adjustments were made to the data. 
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Criteria JORC Code explanation Commentary 

Location of 
data points 

Accuracy and quality of surveys used to locate 
drillholes (collar and downhole surveys), trenches, 
mine workings and other locations used in Mineral 
Resource estimation. 
Specification of the grid system used. 
Quality and adequacy of topographic control. 

Standard global positioning system (GPS) survey used 
with accuracy of 3–5 m. Following the program, a 
differential GPS (Trimble Catalyst DA1) collected 
drillhole collar locations to approximately 30 cm 
accuracy. The Catalyst has GNSS and an RTK correction 
applied. No downhole surveys were completed as all 
holes were vertical. 
All surveys were MGA Zone 55 (GDA94). 
Topography was created from the differential GPS 
drillhole points. Other topographic data has been 
collected from a Drone photogrammetry survey 
completed over the Clydesdale prospect in 2021. 

Data spacing 
and 
distribution 

Data spacing for reporting of Exploration Results. 
Whether the data spacing and distribution is sufficient 
to establish the degree of geological and grade 
continuity appropriate for the Mineral Resource and 
Ore Reserve estimation procedure(s) and 
classifications applied. 
Whether sample compositing has been applied. 

Exploration results are not being reported here. 
The data spacing and distribution is sufficient to 
establish the degree of geological and grade continuity 
appropriate for the Mineral Resource estimation 
procedure(s) and classifications applied. 

Orientation of 
data in 
relation to 
geological 
structure 

Whether the orientation of sampling achieves 
unbiased sampling of possible structures and the 
extent to which this is known, considering the deposit 
type. 
If the relationship between the drilling orientation and 
the orientation of key mineralised structures is 
considered to have introduced a sampling bias, this 
should be assessed and reported if material. 

The kaolin development occurs as a horizontal body 
through the area and therefore the vertical drillholes 
are considered to have minimum bias. 
No bias is considered to have been introduced to the 
sampling. 

Sample 
security 

The measures taken to ensure sample security. Standard sample security protocols were observed. 
Only site and Nagrom staff had access to the samples 
which were promptly despatched from site to the 
Nagrom Laboratory in Perth on a courier.  

Audits or 
reviews 

The results of any audits or reviews of sampling 
techniques and data. 

No audits or reviews of sampling techniques and data 
have been undertaken. 

Section 2: Reporting of Exploration Results  

Criteria JORC Code explanation Commentary 

Mineral 
tenement and 
land tenure 
status 

Type, reference name/number, location and ownership 
including agreements or material issues with third 
parties such as joint ventures, partnerships, overriding 
royalties, native title interests, historical sites, 
wilderness or national park and environmental 
settings. 
The security of the tenure held at the time of reporting 
along with any known impediments to obtaining a 
licence to operate in the area. 

InterGroup Mining Limited (“IGM” or “the Company”) 
owns 100% of EPM 27705. The cultural heritage is 
claimed by the Gudjula People of Charters Towers. 
The mineral tenure lies on Mount Stewart (1GF189 
Lands Lease) Station. 
The tenements are in good standing and no known 
impediments exist on the drilled areas. 

Exploration 
done by other 
parties 

Acknowledgment and appraisal of exploration by 
other parties. 

Exploration was completed by Map to Mine Pty Ltd 
(MTM) personnel following on from previous work by 
or on behalf of IGM. The work by historical explorers is 
acknowledged in Company reports.  

Geology Deposit type, geological setting and style of 
mineralisation. 

The kaolin mineralisation on the project is classified as 
primary (Bloodworth et al., 1993) and formed by in 
situ alteration of the parent rock during a long period 
of weathering. In the humid tropical environment 
intense leaching removed alkalis and decomposed the 
aluminosilicate minerals.  
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Criteria JORC Code explanation Commentary 

The precursor Amarra Granite is a muscovite-biotite 
granite, relatively low in iron bearing minerals 
facilitating the formation of kaolin deposits as residual 
mantles. The development of the kaolin has occurred 
along the top and down slope of an escarpment on 
the edge of the Lolworth Range. 

Drillhole 
information 

A summary of all information material to the 
understanding of the exploration results including a 
tabulation of the following information for all Material 
drillholes: 
• easting and northing of the drillhole collar 
• elevation or RL (Reduced Level – elevation above 

sea level in metres) of the drillhole collar 
• dip and azimuth of the hole 
• downhole length and interception depth 
• hole length. 
If the exclusion of this information is justified on the 
basis that the information is not Material and this 
exclusion does not detract from the understanding of 
the report, the Competent Person should clearly 
explain why this is the case. 

Exploration results are not being reported here. 
The Mineral Resource estimate incorporates all 
drillholes currently analysed which are on 
approximately a 50–100 m grid pattern. There are 
some infill AC holes and 10 diamond drillholes which 
have not yet been analysed but verification has been 
completed by visual and geological logging of the core. 
The data from these unanalysed holes has been 
excluded from the interpolation of the sample grades 
into the block model. 

Data 
aggregation 
methods 

In reporting Exploration Results, weighting averaging 
techniques, maximum and/or minimum grade 
truncations (e.g. cutting of high grades) and cut-off 
grades are usually Material and should be stated. 
Where aggregate intercepts incorporate short lengths 
of high grade results and longer lengths of low grade 
results, the procedure used for such aggregation 
should be stated and some typical examples of such 
aggregations should be shown in detail. 
The assumptions used for any reporting of metal 
equivalent values should be clearly stated. 

Exploration Results are not being reported here. 

Relationship 
between 
mineralisation 
widths and 
intercept 
lengths 

These relationships are particularly important in the 
reporting of Exploration Results. 
If the geometry of the mineralisation with respect to 
the drillhole angle is known, its nature should be 
reported. 
If it is not known and only the downhole lengths are 
reported, there should be a clear statement to this 
effect (e.g. ‘downhole length, true width not known’). 

The kaolin development is considered a tabular body 
formed from weathering of the Amarra Granite and is 
interpreted to have a general flat lying, tabular 
geometry. Therefore, the vertical downhole intercepts 
are considered equal to the true width intercepts. 
All drilling in this report is recorded as downhole 
lengths. 

Diagrams Appropriate maps and sections (with scales) and 
tabulations of intercepts should be included for any 
significant discovery being reported These should 
include, but not be limited to a plan view of drillhole 
collar locations and appropriate sectional views. 

Appropriate maps are included in public 
announcements by IGM. 

Balanced 
reporting 

Where comprehensive reporting of all Exploration 
Results is not practicable, representative reporting of 
both low and high grades and/or widths should be 
practiced to avoid misleading reporting of Exploration 
Results. 

Exploration Results are not being reported here. 
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Criteria JORC Code explanation Commentary 

Other 
substantive 
exploration 
data 

Other exploration data, if meaningful and material, 
should be reported including (but not limited to): 
geological observations; geophysical survey results; 
geochemical survey results; bulk samples – size and 
method of treatment; metallurgical test results; bulk 
density, groundwater, geotechnical and rock 
characteristics; potential deleterious or contaminating 
substances. 

A small excavation has been completed at the Surprise 
prospect (3 km to the east of Clydesdale) which has 
exposed the kaolin profile. Multiple samples have 
been collected from this pit for metallurgical testwork 
on the quality and suitability of the kaolin in various 
industries. Results of this work have indicated the 
samples from the pit are of good quality and suitable 
for the high-purity alumina (HPA) and/or cement 
industries.  
The visual and assay data of the drillholes suggests 
variability of the quality through the kaolin zone. 
Several programmes of metallurgical testwork have 
been completed to date, with the aim of determining 
product specifications and end-use, and product 
quality. Results are presented on IGM’s website.  

Further work The nature and scale of planned further work (e.g. 
tests for lateral extensions or depth extensions or 
large-scale step-out drilling). 
Diagrams clearly highlighting the areas of possible 
extensions, including the main geological 
interpretations and future drilling areas, provided this 
information is not commercially sensitive. 

Analysis of the additional AC and diamond drilling 
samples is planned to test for increases to the Mineral 
Resource volume. 
Samples derived from this program will be sent to 
metallurgical laboratories for further testwork. 
Selected samples will be measured for bulk density. 

Section 3: Estimation and Reporting of Mineral Resources 

Criteria JORC Code explanation Commentary 

Database 
integrity 

Measures taken to ensure that data has not been 
corrupted by, e.g. transcription or keying errors, 
between its initial collection and its use for Mineral 
Resource estimation purposes. 
Data validation procedures used. 

All data is hosted in a Structured Query Language 
(SQL) database on a secured server, which is backed 
up daily to a cloud facility. A manual backup of the 
database is completed when additional data is added. 
Data validation occurs in multiple phases. Spatial and 
visual validation is completed by the database 
manager in QGIS and Microsoft Excel tables before 
uploading to the database. Forms have been setup in 
Microsoft Access to load the data and these have 
various validation functions relating back to library 
codes and data type columns to ensure data is correct. 
Finally, Microsoft Access queries are run once data is 
uploaded to validate data between tables to ensure 
high quality and accurate data. Assay data is loaded 
directly from the Lab assay sheets to ensure correct 
results. 

Site visits Comment on any site visits undertaken by the 
Competent Person and the outcome of those visits. 
If no site visits have been undertaken indicate why this 
is the case. 

The Competent Person (Mineral Resources) visited the 
Project on 14–15 December 2021. The Competent 
Person checked drill collar coordinates against 
surveyed records and formed an understanding of the 
geological and geographical setting of the deposit. 
Drill core and AC sample chips were inspected at the 
Brumby exploration camp and compared with drill 
logs. Selected billets of diamond core were compared 
to AC samples from equivalent downhole depths, in 
cases where the two holes were twinned. 
The Competent Person has not visited any of the 
analytical or mineralogical laboratories used by IGM. 



INTERGROUP MINING LIMITED 
COMPETENT PERSONS REPORT 
 
 

CSA Global Report Nº R524.2021 

Criteria JORC Code explanation Commentary 

The outcome of the site visit was that data has been 
collected in a manner that supports reporting a 
Mineral Resource estimate in accordance with the 
guidelines of the JORC Code, and controls on the 
mineralisation are well-understood. The project 
location, infrastructure and local environment were 
appraised as part of JORC’s “reasonable prospects” 
test. 

Geological 
interpretation 

Confidence in (or conversely, the uncertainty of) the 
geological interpretation of the mineral deposit. 
Nature of the data used and of any assumptions made. 
The effect, if any, of alternative interpretations on 
Mineral Resource estimation. 
The use of geology in guiding and controlling Mineral 
Resource estimation. 
The factors affecting continuity both of grade and 
geology. 

There is sufficient confidence in the geological 
interpretation of the deposit to allow for a Mineral 
Resource to be reported. 
Drill samples from AC drilling were used to assist with 
the geological interpretation.  
A mineralisation zone was interpreted for the white 
and cream-coloured volumes using geological logs of 
sample colour. Geological interpretations were carried 
out on cross sections aligned with drillhole fence lines, 
spaced between 50 m and 100 m apart, using 
Datamine software. Sectional interpretations of the 
white domain were linked to form wireframe surfaces. 
Domains were extrapolated to the typical drill spacing 
beyond the last fence of drillholes supporting the 
interpretations.  
Other colours logged in drillhole samples range from 
yellow to brown and grey, and these samples are 
currently not considered to be representative of the 
kaolinised material currently subject to metallurgical 
testwork. Logged colour of the drill samples were used 
in conjunction with photographic images of sample 
chip trays to refine the interpretation of the domain, 
with sectional strings linked to form a wireframe solid. 
The white domain captures the volume used to report 
the Mineral Resource. 
No alternative interpretations were considered. 

Dimensions The extent and variability of the Mineral Resource 
expressed as length (along strike or otherwise), plan 
width, and depth below surface to the upper and lower 
limits of the Mineral Resource. 

The Clydesdale kaolin deposit is 1,200 m in strike, 
between 300 m and 1,100 m in width, and between 
10 m and 40 m in thickness. 

Estimation 
and modelling 
techniques 

The nature and appropriateness of the estimation 
technique(s) applied and key assumptions, including 
treatment of extreme grade values, domaining, 
interpolation parameters and maximum distance of 
extrapolation from data points. If a computer assisted 
estimation method was chosen include a description of 
computer software and parameters used. 
The availability of check estimates, previous estimates 
and/or mine production records and whether the 
Mineral Resource estimate takes appropriate account 
of such data. 
The assumptions made regarding recovery of by-
products. 
Estimation of deleterious elements or other non-grade 
variables of economic significance (e.g. sulphur for 
acid mine drainage characterisation). 
In the case of block model interpolation, the block size 
in relation to the average sample spacing and the 
search employed. 
Any assumptions behind modelling of selective mining 
units. 

A block model with block sizes of 25 m(X) x 25 m(Y) x 
2 m(Z) was constructed. The block sizes are 
approximately half the drill spacing of well-informed 
areas. Blocks and drill sample data were flagged 
according to their spatial locations with respect to the 
weathering and colour domains. Drillholes were 
sampled at 1 m intervals and the drill samples were 
accordingly composited to 1 m lengths. Composited 
sample data were statistically reviewed to determine 
if top cuts should be applied, with the decision made 
to cut the Na2O analytical data. 
Results from the statistical analysis showed that two 
K2O populations are present with depth of weathering 
and kaolinisation controlling the distribution. 
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Criteria JORC Code explanation Commentary 

Any assumptions about correlation between variables. 
Description of how the geological interpretation was 
used to control the resource estimates. 
Discussion of basis for using or not using grade cutting 
or capping. 
The process of validation, the checking process used, 
the comparison of model data to drillhole data, and 
use of reconciliation data if available. 

Grades for Al2O3, Fe2O3, Na2O, K2O, SiO2, MgO and LOI 
were interpolated into the block model by inverse 
distance squared, with the white domain used to 
control the grade interpolation. Blocks were 
interpolated using a search ellipse with radii of 125 m 
(major direction) x 125 m (semi-major) x 4 m (minor), 
with a minimum of four and maximum of 12 samples 
from a minimum of three drillholes. Search radii were 
increased, and the minimum number of samples 
reduced in subsequent sample searches if cells were 
not interpolated in the first two passes. Cell 
discretization of 3 x 3 x 1 (X, Y, Z) was employed. 
Head grades (full sample) and grades from 
the -0.045 mm sample fraction were interpolated. The 
sample yield (percentage of the sample representing 
the -0.045 mm fraction) was also interpolated. 
The mineralogical quantities (%) for quartz, kaolinite, 
plagioclase, potassium feldspar, muscovite and 
goethite were interpolated into the white domain of 
the block model by using inverse distance squared. 
Blocks were interpolated using a search ellipse with 
radii of 500 m (major direction) x 500 m (semi-major) x 
4 m (minor), with a minimum of two and maximum of 
eight samples from a minimum of four drillholes. 
Search radii were increased, and the minimum 
number of samples reduced in subsequent sample 
searches if cells were not interpolated in the first two 
passes. Cell discretisation of 3 x 3 x 1 (X, Y, Z) was 
employed. 
The block model was validated using swath plots and 
comparison of population means between sample and 
block model. 
This represents the maiden Mineral Resource estimate 
for the deposit. 

Moisture Whether the tonnages are estimated on a dry basis or 
with natural moisture, and the method of 
determination of the moisture content. 

Tonnages are estimated on a dry basis. 

Cut-off 
parameters 

The basis of the adopted cut-off grade(s) or quality 
parameters applied. 

Grade envelopes were not used for geological 
domaining. The Mineral Resource is reported from 
blocks within the White domain.  
The Mineral Resource is reported from blocks in the 
White domain where (K2O+Na2O) <2% and Fe2O3 <2% 

Mining factors 
or 
assumptions 

Assumptions made regarding possible mining 
methods, minimum mining dimensions and internal 
(or, if applicable, external) mining dilution. It is always 
necessary as part of the process of determining 
reasonable prospects for eventual economic extraction 
to consider potential mining methods, but the 
assumptions made regarding mining methods and 
parameters when estimating Mineral Resources may 
not always be rigorous. Where this is the case, this 
should be reported with an explanation of the basis of 
the mining assumptions made. 

Mining will be by shallow open pit methods. No 
mining studies have been carried out to date. 
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Metallurgical 
factors or 
assumptions 

The basis for assumptions or predictions regarding 
metallurgical amenability. It is always necessary as 
part of the process of determining reasonable 
prospects for eventual economic extraction to consider 
potential metallurgical methods, but the assumptions 
regarding metallurgical treatment processes and 
parameters made when reporting Mineral Resources 
may not always be rigorous. Where this is the case, 
this should be reported with an explanation of the 
basis of the metallurgical assumptions made. 

Kaolin is regarded as an Industrial Mineral and 
therefore Mineral Resources should be reported in 
accordance with Clause 49 of the JORC Code. 
Metallurgical process tests were conducted on 
samples selected from AC drillholes. In addition, 36 
drill samples were analysed by XRD to determine 
mineral content. The arithmetic average content of 
kaolinite is approximately 80% within the -0.045 mm 
sample fraction. 
Metallurgical tests were carried out on a selection of 
AC samples. CSA Global Pty Ltd (CSA Global) concludes 
that the AC samples tested may be processed to yield 
products suitable for a range of kaolin markets, and 
that metallurgical/process testing carried out during 
the Mineral Resource estimation phase of an industrial 
mineral project may not represent the processing 
route adopted after technical studies (e.g. feasibility 
studies) nor after the erection of process plant. Such 
laboratory-scale metallurgy and product performance 
tests should be considered as indicative and not 
definitive. 

Environmental 
factors or 
assumptions 

Assumptions made regarding possible waste and 
process residue disposal options. It is always necessary 
as part of the process of determining reasonable 
prospects for eventual economic extraction to consider 
the potential environmental impacts of the mining and 
processing operation. While at this stage the 
determination of potential environmental impacts, 
particularly for a greenfields project, may not always 
be well advanced, the status of early consideration of 
these potential environmental impacts should be 
reported. Where these aspects have not been 
considered this should be reported with an explanation 
of the environmental assumptions made. 

The property is located on Grazing Homestead 
Perpetual Leases.  
The native title rights of the Gudjala People are 
respected by the project. All the tenements excluding 
a small area of EPM 25299 lie on freehold land 
exclusive of Native Title. All fees and conditions of 
agreements with the Gudjala People have been 
complied with. 
Cultural heritage clearances were undertaken prior to 
IGM commencing advanced activities.  
Majority of the area is Category A or B remnant 
vegetation and is of least concern.  
Potential waste from the processing of material is 
expected to be minimal. The on-site process under 
consideration is a simple crush and screen plant, with 
the concentrate then moved off-site for further 
processing. The waste material from this process will 
contain no contaminants is expected to aid the 
rehabilitation of the mined and disturbed ground.  

Bulk density Whether assumed or determined. If assumed, the basis 
for the assumptions. If determined, the method used, 
whether wet or dry, the frequency of the 
measurements, the nature, size and 
representativeness of the samples. 
The bulk density for bulk material must have been 
measured by methods that adequately account for 
void spaces (vugs, porosity, etc.), moisture and 
differences between rock and alteration zones within 
the deposit. 
Discuss assumptions for bulk density estimates used in 
the evaluation process of the different materials. 

In-situ bulk density for the kaolinised granite at the 
Clydesdale deposit was estimated by using the calliper 
method to determine volume of 118 samples from 11 
diamond holes. A vernier calliper was used to measure 
the core diameter at three points to estimate an 
average result, while the core length was determined 
using a tape measure or ruler at three points. The core 
was then dried for three hours in an oven at 100°C and 
weighed, and the dry bulk density determined using 
the formula of mass/volume. 
The average in situ dry bulk density is estimated to be 
approximately 1.76 t/m3. 
A bulk density value of 1.76 t/m3 was applied to all 
blocks in the white domains, and this value is 
considered appropriate by the Competent Person for 
the host lithologies present. 
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Classification The basis for the classification of the Mineral 
Resources into varying confidence categories. 
Whether appropriate account has been taken of all 
relevant factors (relative confidence in tonnage/grade 
estimations, reliability of input data, confidence in 
continuity of geology and metal values, quality, 
quantity and distribution of the data). 
Whether the result appropriately reflects the 
Competent Person’s view of the deposit. 

The Mineral Resource is classified as Inferred in 
accordance with guidelines contained in the JORC 
Code. The Mineral Resource is classified based upon 
drillhole spacing, quality of sampling and sample 
analyses, quantity of density measurements, and the 
relative confidence in the geological interpretation. 
Additionally, and in accordance with Clause 49 of the 
JORC Code, due consideration was given to the 
product purity and size distribution, with 
consideration given to logistics and proximity to 
markets. 
The Competent Person is of the opinion that the 
sampling methods and sample analyses have not been 
adequately tested by quality assurance and quality 
control (QAQC) procedures, which would be required 
for a Mineral Resource to be classified as Indicated.  
The Mineral Resource classification was applied to the 
block model using a digitised perimeter, within which 
the Inferred classification is applied. The perimeter is 
extrapolated up to 50 m beyond the extent of drilling 
which were sampled for mineralogical testwork by 
XRD and also includes volumes immediately below and 
surrounding the open pit, irrespective if drillhole 
results are located within 50 m. Only those blocks 
within the White domain are classified as Inferred. 
Insufficient metallurgical testwork of drill samples has 
taken place across the breadth of the deposit which 
also prevents a higher classification level being 
assigned.  

Audits or 
reviews 

The results of any audits or reviews of Mineral 
Resource estimates. 

The Mineral Resource estimate was peer reviewed by 
CSA Global as part of their internal procedures, with 
no flaws noted.  
No external review has been conducted. 

Discussion of 
relative 
accuracy/ 
confidence 

Where appropriate a statement of the relative 
accuracy and confidence level in the Mineral Resource 
estimate using an approach or procedure deemed 
appropriate by the Competent Person. For example, 
the application of statistical or geostatistical 
procedures to quantify the relative accuracy of the 
resource within stated confidence limits, or, if such an 
approach is not deemed appropriate, a qualitative 
discussion of the factors that could affect the relative 
accuracy and confidence of the estimate. 
The statement should specify whether it relates to 
global or local estimates, and, if local, state the 
relevant tonnages, which should be relevant to 
technical and economic evaluation. Documentation 
should include assumptions made and the procedures 
used. 
These statements of relative accuracy and confidence 
of the estimate should be compared with production 
data, where available. 

Relevant tonnages and grade are reported from 
geological domains and are provided in this report. 
Tonnages were calculated by selecting all blocks coded 
as Inferred, which are within the “White” geological 
domain. The volumes of all the collated blocks were 
multiplied by the dry density value, and then 
multiplied by the interpolated yield value to derive the 
tonnages. 
The reported tonnages are the estimated tonnages for 
the -0.045 mm fraction of the deposit. 
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Appendix F JORC Code (2012 Edition), Table 1 – 
Brilliant Brumby Gold Exploration Target 

Section 1: Sampling Techniques and Data 

Criteria JORC Code explanation Commentary 

Sampling 
techniques 

Nature and quality of sampling (e.g. cut channels, 
random chips, or specific specialised industry standard 
measurement tools appropriate to the minerals under 
investigation, such as down hole gamma sondes, or 
handheld XRF instruments, etc.). These examples 
should not be taken as limiting the broad meaning of 
sampling. 
Include reference to measures taken to ensure sample 
representivity and the appropriate calibration of any 
measurement tools or systems used. 
Aspects of the determination of mineralisation that are 
Material to the Public Report. 
In cases where ‘industry standard’ work has been done 
this would be relatively simple (e.g. ‘reverse circulation 
drilling was used to obtain 1 m samples from which 3 
kg was pulverised to produce a 30 g charge for fire 
assay’). In other cases, more explanation may be 
required, such as where there is coarse gold that has 
inherent sampling problems. Unusual commodities or 
mineralisation types (e.g. submarine nodules) may 
warrant disclosure of detailed information. 

Reverse circulation (RC) drilling was used to obtain 2 m 
composite and 1 m samples from which ~3 kg samples 
were collected for assay. 
The ~3 kg samples were collected using a systematic 
procedure of spear sampling through the bulk sample 
bags of all reverse circulation drill cuttings collected 
for each metre of drilling. 
Duplicate samples were usually taken at each sample 
ending in 25 and 75; some at selected intervals with 
potentially auriferous quartz rich samples.  
Certified Standard samples were inserted at each 
sample ending 50 and 00. 
Assays by 50 g fire assay for gold and four-acid digest 
with inductively coupled plasma atomic emission 
spectroscopy (ICP-AES) readings for Ag, Pb, S, Al, As, 
Ba, Be, Bi, Ca, Cd, Co, Cr, Cu, Fe, Ga, K, La, Mg, Mn, 
Mo, Na, Ni, P, Sb, Sc, Sr, Th, Ti, Tl, U, V, W, Zn. 

Drilling 
techniques 

Drill type (e.g. core, reverse circulation, open-hole 
hammer, rotary air blast, auger, Bangka, sonic, etc.) 
and details (e.g. core diameter, triple or standard tube, 
depth of diamond tails, face-sampling bit or other 
type, whether core is oriented and if so, by what 
method, etc.). 

Reverse circulation drilling with 140 mm diameter face 
sampling bits. 

Drill sample 
recovery 

Method of recording and assessing core and chip 
sample recoveries and results assessed. 
Measures taken to maximise sample recovery and 
ensure representative nature of the samples. 
Whether a relationship exists between sample 
recovery and grade and whether sample bias may 
have occurred due to preferential loss/gain of 
fine/coarse material. 

Any zones of poor chip recovery noted on logs. 
Selection of known good quality drilling contractor, 
drillers, associated equipment, and adequate air 
pressure used. Careful sampling procedures. 
Minor loss of ultra-fines as dust. Drilling equipment 
produced coarse chips thus minimising fines. Apart 
from the upper 20–40 m of holes at c. 750 m RL 
(Surprise prospect area) where highly weathered 
material was encountered, most drilling was in fresh 
rock or saprock. 

Logging Whether core and chip samples have been geologically 
and geotechnically logged to a level of detail to 
support appropriate Mineral Resource estimation, 
mining studies and metallurgical studies. 
Whether logging is qualitative or quantitative in 
nature. Core (or costean, channel, etc.) photography. 
The total length and percentage of the relevant 
intersections logged. 

Detailed geology was logged by qualified geologists for 
each 1 m sample from un-sieved and sieved drill chips.  
Photographs were taken of all chip trays following 
logging of samples. 
Full sample intersections were logged. 

Subsampling 
techniques 
and sample 
preparation 

If core, whether cut or sawn and whether quarter, half 
or all core taken. 
If non-core, whether riffled, tube sampled, rotary split, 
etc. and whether sampled wet or dry. 
For all sample types, the nature, quality and 
appropriateness of the sample preparation technique. 

No core was sampled. 
Samples were carefully spear (50 mm tube) sampled 
from the bulk 1 m sample bags. Most samples were 
dry. The bulk bags were traversed through their full 
depth until approximately 3 kg subsamples were 
collected into pre-numbered calico bags. 
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Quality control procedures adopted for all subsampling 
stages to maximise representivity of samples. 
Measures taken to ensure that the sampling is 
representative of the in situ material collected, 
including for instance results for field 
duplicate/second-half sampling. 
Whether sample sizes are appropriate to the grain size 
of the material being sampled. 

Laboratory sample preparation was undertaken by 
ALS-Global quality managed systems to ISO standards. 
Samples were weighted and barcoded on receipt at 
the laboratory then riffle split to 3 kg to over-weight. 
The 3 kg samples were pulverised to 85% passing 75 
microns prior to analysis. 
Laboratory sample preparation undertaken by ALS-
Global quality managed systems. 
Field duplicate samples were taken at the rate of 1 per 
50 primary samples and the results assessed. 
Certified Standard samples inserted at each sample 
ending 50 and 00. 
Sample sizes are considered appropriate to the 
material collected, following industry standards.  

Quality of 
assay data 
and 
laboratory 
tests 

The nature, quality and appropriateness of the 
assaying and laboratory procedures used and whether 
the technique is considered partial or total. 
For geophysical tools, spectrometers, handheld XRF 
instruments, etc., the parameters used in determining 
the analysis including instrument make and model, 
reading times, calibrations factors applied and their 
derivation, etc. 
Nature of quality control procedures adopted (e.g. 
standards, blanks, duplicates, external laboratory 
checks) and whether acceptable levels of accuracy (i.e. 
lack of bias) and precision have been established. 

The assay methods (Au-AA26 and ME-ICP61) used by 
ALS give fire assay total gold and four-acid digestion 
“near-total” extraction of some other elements. The 
methods are considered appropriate for the deposits. 
Note however that Ba, REE oxides, Ta, Sn and W are 
only partially or poorly extracted, and that Fe and S 
are only indications of their content.  
No geophysical surveys were carried out. 
Duplicate samples were normally taken at each 
sample ending in 25 and 75. Certified Standard 
samples were inserted at sample ending 50 and 00, 
however are not a certified reference material (CRM) 
for the x-ray fluorescence (XRF) analysis method. 
Blank samples were not used. ALS completed their 
own internal quality assurance/quality control (QAQC) 
procedures. No external laboratory checks were 
undertaken due to the ISO 9001 rating of the ALS 
laboratory.  

Verification of 
sampling and 
assaying 

The verification of significant intersections by either 
independent or alternative company personnel. 
The use of twinned holes. 
Documentation of primary data, data entry 
procedures, data verification, data storage (physical 
and electronic) protocols. 
Discuss any adjustment to assay data. 

No independent verifications were undertaken 
however routine duplicate sampling procedures 
ensured that a significant proportion of high-grade 
samples were verified. 
No twin drilling was completed. 
Field data was recorded on paper sheets and 
subsequently entered digitally onto a computer in the 
field. Both hard and digital copy are filed. Digital data 
verification is periodically undertaken. Check logging 
was undertaken between geologists was done when 
new personnel took over logging. 
No adjustments were made to the data apart from 
averaging high gold assays where repeats were 
available 

Location of 
data points 

Accuracy and quality of surveys used to locate 
drillholes (collar and downhole surveys), trenches, 
mine workings and other locations used in Mineral 
Resource estimation. 
Specification of the grid system used. 
Quality and adequacy of topographic control. 

Standard global positioning system (GPS) survey used 
with accuracy of 3–5 m. Following the program, a 
differential GPS (Trimble Catalyst DA1) collected 
drillhole collar locations to approximately 30 cm 
accuracy. The Catalyst has GNSS and an RTK correction 
applied. No downhole surveys were completed as all 
holes were vertical. 
All surveys were MGA Zone 55 (GDA94). 
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Regional 1:25,000 topographic contours were used. 
Other topographic data has been collected from a 
ground magnetic survey completed in 2013 and a 
Drone photogrammetry survey completed over the 
Surprise prospect in 2021. 

Data spacing 
and 
distribution 

Data spacing for reporting of Exploration Results. 
Whether the data spacing and distribution is sufficient 
to establish the degree of geological and grade 
continuity appropriate for the Mineral Resource and 
Ore Reserve estimation procedure(s) and 
classifications applied. 
Whether sample compositing has been applied. 

Drill intercept spacing is variable typically ranging from 
less than 10–50 m in the upper 80 m to 40–80 m 
below 80 m beneath the surface. 
The data spacing is reasonable for the reporting of 
Exploration Targets, however, the continuity of the 
higher-grade gold population of >2 g/t Au is yet to be 
evaluated. 
Composite 2 m RC samples were used in visually 
unmineralised lithologies. Follow-up 1 m samples were 
assayed where any 2 m composites showed gold 
>0.25 g/t Au. 

Orientation of 
data in 
relation to 
geological 
structure 

Whether the orientation of sampling achieves 
unbiased sampling of possible structures and the 
extent to which this is known, considering the deposit 
type. 
If the relationship between the drilling orientation and 
the orientation of key mineralised structures is 
considered to have introduced a sampling bias, this 
should be assessed and reported if material. 

The orientation of the sampling was generally 
unbiased being nominally at right angles to the strike 
where the topography permitted. Where possible, the 
drilling was across strike at nominal 20–40 m intervals. 
The mineralised quartz reefs typically lie longitudinally 
along the strike of the sericitic alteration lodes. At 
Brumby North and parts of Brilliant Brumby and Silica 
Ridge, some quartz veins run almost at right angles to 
the lode orientation. There some of the drilling was 
towards the southwest to sample both the 
longitudinal and cross-lode veins. Due to the difficult 
topography, fans of holes were drilled where 
necessary, e.g. at Victory (Brandy Creek) and Golden 
Spur. These gave rise to closely spaced high grade 
intersections at Victory. The obliquely drilled holes 
resulted in some intersections being much longer than 
the true width. The latter intersections provide a 
larger volume of potentially mineralised sample to 
reduce sampling errors. 
Sampling bias due to the orientation of the drilling 
versus the geological structure has been established in 
some holes at Victory, Brilliant Brumby, Brumby 
North, and Golden Spur (see above). All drilling results 
have been reported as downhole lengths.  

Sample 
security 

The measures taken to ensure sample security. Standard sample security protocols were observed. 
Only site and ALS staff had access to the samples 
which were promptly despatched from site to the ALS 
Laboratory in Townsville in company vehicles.  

Audits or 
reviews 

The results of any audits or reviews of sampling 
techniques and data. 

No audits or reviews of sampling techniques and data 
have been undertaken. 

Section 2: Reporting of Exploration Results 

Criteria JORC Code explanation Commentary 

Mineral 
tenement and 
land tenure 
status 

Type, reference name/number, location and ownership 
including agreements or material issues with third 
parties such as joint ventures, partnerships, overriding 
royalties, native title interests, historical sites, 
wilderness or national park and environmental 
settings. 
The security of the tenure held at the time of reporting 
along with any known impediments to obtaining a 
licence to operate in the area. 

Jodo Gold Pty Ltd, a subsidiary of InterGroup Mining 
Limited (“IGM” or “the Company”) owns 100% of 
EPM 18419 and ML 100008. IGM owns 100% of 
EPM 25299 and MLA 10282 on which the Brandy 
Creek mineralisation lies. 
The cultural heritage is claimed by the Gudjula People 
of Charters Towers.  
The mineral tenure lies on Mount Stewart (1GF189 
Lands Lease) Station. 
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The tenements are in good standing and no known 
impediments exist on the drilled areas. 

Exploration 
done by other 
parties 

Acknowledgment and appraisal of exploration by other 
parties. 

Exploration was completed by Map to Mine Pty Ltd 
(MTM) personnel following on from previous work by 
or on behalf of IGM. The work by the numerous 
historical explorers is acknowledged in Company 
reports.  

Geology Deposit type, geological setting and style of 
mineralisation. 

The mineralisation identified to date is Palaeozoic 
mesothermal quartz vein style hosted in Palaeozoic 
granites. The gold mineralisation is a late-stage event 
related to sinistral shear deformation of the quartz 
veins. 

Drillhole 
information 

A summary of all information material to the 
understanding of the exploration results including a 
tabulation of the following information for all Material 
drillholes: 
• easting and northing of the drillhole collar 
• elevation or RL (Reduced Level – elevation above 

sea level in metres) of the drillhole collar 
• dip and azimuth of the hole 
• downhole length and interception depth 
• hole length. 
If the exclusion of this information is justified on the 
basis that the information is not Material and this 
exclusion does not detract from the understanding of 
the report, the Competent Person should clearly 
explain why this is the case. 

Exploration results are not being reported here. 
The Exploration Target includes all drilling data, which 
directly impacted the interpolation of the sample 
grades into the block model. 

Data 
aggregation 
methods 

In reporting Exploration Results, weighting averaging 
techniques, maximum and/or minimum grade 
truncations (e.g. cutting of high grades) and cut-off 
grades are usually Material and should be stated. 
Where aggregate intercepts incorporate short lengths 
of high grade results and longer lengths of low grade 
results, the procedure used for such aggregation 
should be stated and some typical examples of such 
aggregations should be shown in detail. 
The assumptions used for any reporting of metal 
equivalent values should be clearly stated. 

Exploration Results are not being reported here. 
No weighting was used. 
A statistical analysis of the gold sample populations 
from drill samples constrained within the wireframe 
models was carried out which demonstrated the need 
to apply top cuts to extreme high-grade assays.  
Samples were also composted to 1 m lengths which 
represents the predominant sample length across all 
prospects. 
Metal equivalent values were not used. 

Relationship 
between 
mineralisation 
widths and 
intercept 
lengths 

These relationships are particularly important in the 
reporting of Exploration Results. 
If the geometry of the mineralisation with respect to 
the drillhole angle is known, its nature should be 
reported. 
If it is not known and only the down hole lengths are 
reported, there should be a clear statement to this 
effect (e.g. ‘downhole length, true width not known’). 

The dip of the mineralised quartz reefs and lodes is 
mostly sub-vertical. Drilling angles varied based on the 
availability of drilling sites. At Surprise, much of the 
drilling was undertaken from the western side, slightly 
down dip to the sub-vertical east dipping lode due to 
the infrastructure situation on the eastern side. Most 
other drilling was undertaken into the dip where 
possible however in other places fans of holes had to 
be drilled due to site conditions (see previous 
comments). 
All drilling in this report is recorded as downhole 
lengths. 

Diagrams Appropriate maps and sections (with scales) and 
tabulations of intercepts should be included for any 
significant discovery being reported These should 
include, but not be limited to a plan view of drillhole 
collar locations and appropriate sectional views. 

Appropriate maps are included in public 
announcements by IGM. 
No significant discoveries of previously unknown 
mineralisation were made during the drilling. 
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Balanced 
reporting 

Where comprehensive reporting of all Exploration 
Results is not practicable, representative reporting of 
both low and high grades and/or widths should be 
practiced to avoid misleading reporting of Exploration 
Results. 

Exploration Results are not being reported here. 

Other 
substantive 
exploration 
data 

Other exploration data, if meaningful and material, 
should be reported including (but not limited to): 
geological observations; geophysical survey results; 
geochemical survey results; bulk samples – size and 
method of treatment; metallurgical test results; bulk 
density, groundwater, geotechnical and rock 
characteristics; potential deleterious or contaminating 
substances. 

Various exploration programs including geological 
mapping, reconnaissance and research, as well as 
some soil geochemical sampling and the RC drilling. 
Two areas were covered by detailed ground magnetic 
survey, while trial ground penetrating radar (GPR) 
traverses were surveyed at numerous prospects.  
Mapping has so far outlined 60 quartz vein deposits 
(grouped in six areas) within a 20 km long and up to 
5 km wide northwest-trending envelope. These groups 
contain at least 500 individual quartz veins where 25% 
of these sampled veins returned gold grades of more 
than 1 g/t. So far, only 7% of the project area has been 
mapped in detail.  
Limited diamond drilling was undertaken in 
September to October 2021 (seven HQ diameter core 
holes/783 m), mostly twining high-grade RC drill 
intersections at Brilliant Brumby, Brumby North, Silica 
Ridge, Surprise, and Brandy Creek. Visible gold was 
observed at Surprise, Brandy Creek, Brilliant Brumby, 
and Brumby North. At the time of writing the samples 
are still being assayed.  
Geotechnical work on the drill core included 
systematic density and Rock Quality Designation 
measurements.  
Several programs of metallurgical testwork have been 
completed including advanced gravity testing, 
flotation and laser ore sorting.  
Surface bulk sampling programs were undertaken 
between 2017 and 2019 from Brumby North, Silica 
Ridge, Mystery and Surprise lodes. The mean grade 
from run-of-mine (ROM) samples was 1.1 g/t Au. 
A 20 tpd treatment plant was established at Surprise 
in 2018 (two small ball mills with trommels, sluices 
and a Gemeni table). This has processed 2,055 tonnes 
of the bulk sampled produced. 
Groundwater is not normally abundant, however, an 
adequate supply for the treatment plant was obtained 
from a drillhole near the plant. 
No potentially deleterious assays or materials have 
been found. Very minor quantities of lead and zinc 
sulphides and pyrite are associated with primary gold 
mineralisation. 

Further work The nature and scale of planned further work (e.g. 
tests for lateral extensions or depth extensions or 
large-scale step-out drilling). 
Diagrams clearly highlighting the areas of possible 
extensions, including the main geological 
interpretations and future drilling areas, provided this 
information is not commercially sensitive. 

Proposed programs for the exploration and 
delineation of high-grade gold include a processing 
facility upgrade with further test mining/processing, 
excavations at Brandy Creek to establish the continuity 
of the resource when MLA 10282 is granted, resource 
drilling/sampling at ML 100008, Brandy Creek and 
High Ridge and exploration of the Mundic Breccia 
(EPM 26366). 
Diagrams of the main areas of future interest may be 
found on the IGM website. 
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Section 3: Estimation and Reporting of Mineral Resources 

Criteria JORC Code explanation Commentary 

Database 
integrity 

Measures taken to ensure that data has not been 
corrupted by, e.g. transcription or keying errors, 
between its initial collection and its use for Mineral 
Resource estimation purposes. 
Data validation procedures used. 

All data is hosted in a Structured Query Language 
(SQL) database on a secured server, this server is 
backed up daily to a cloud facility. A manual backup of 
the database is completed when additional data is 
added. 
Data validation occurs in multiple phases. Spatial and 
visual validation is completed by the database 
manager in QGIS and Microsoft Excel tables before 
uploading to the database. Forms have been setup in 
Microsoft Access to load the data and these have 
various validation functions relating back to library 
codes and data type columns to ensure data is correct. 
Finally, Microsoft Access queries are run once data is 
uploaded to validate data between tables to ensure 
high quality and accurate data. Assay data is loaded 
directly from the Lab assay sheets to ensure correct 
results. 

Site visits Comment on any site visits undertaken by the 
Competent Person and the outcome of those visits. 
If no site visits have been undertaken indicate why this 
is the case. 

The Competent Person (Mineral Resources) visited the 
project on 14 December 2021. The Competent Person 
checked drill collar coordinates against surveyed 
records and formed an understanding of the 
geological and geographical setting of the deposit. Drill 
core and RC sample chips were inspected at the 
Brumby exploration camp and compared with drill 
logs. Selected billets of diamond core were compared 
to AC samples from equivalent downhole depths, in 
cases where the two holes were twinned. 
The Competent Person has not visited any of the 
analytical or mineralogical laboratories used by IGM. 
The outcome of the site visit was that data has been 
collected in a manner that supports reporting an 
Exploration Target in accordance with the guidelines 
of the JORC Code, and controls on the mineralisation 
are well-understood.  

Geological 
interpretation 

Confidence in (or conversely, the uncertainty of) the 
geological interpretation of the mineral deposit. 
Nature of the data used and of any assumptions made. 
The effect, if any, of alternative interpretations on 
Mineral Resource estimation. 
The use of geology in guiding and controlling Mineral 
Resource estimation. 
The factors affecting continuity both of grade and 
geology. 

There is insufficient confidence in the geological 
interpretation of the deposit to allow for a Mineral 
Resource to be reported. 
Drill samples from RC drilling were used to assist with 
the geological interpretation.  
Mineralised veins were interpreted based upon drill 
sample assays where Au >0.3 g/t and vein intensity 
were logged. Geological interpretations were carried 
out on cross sections aligned along a northwest to 
north-northwest strike, spaced between 10 m and 
20 m apart, using Datamine software. Sectional 
interpretations of the mineralised veins were linked to 
form wireframe solids. Domains were extrapolated to 
the typical drill spacing beyond the last fence of 
drillholes supporting the interpretations.  
No alternative interpretations were considered. 

Dimensions The extent and variability of the Mineral Resource 
expressed as length (along strike or otherwise), plan 
width, and depth below surface to the upper and lower 
limits of the Mineral Resource. 

The Surprise prospect is 150 m in strike, with vein 
models 1–3 m in width for a total plan width of 25 m, 
and extend to a depth of between 60 m and 100 m 
below surface. 
The Mystery prospect is 120 m in strike, with vein 
models 1–3 m in width for a cumulative plan width of 
20 m, and extend to a depth of between 60 m and 
75 m below surface. 
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The Silica Ridge prospect is 80 m in strike, with vein 
models 1    m in width for a cumulative plan width of 
25 m, and extend to a depth of between 50 m and 
90 m below surface. 
The Brilliant Brumby North prospect is 130 m in strike, 
with vein models 1–3 m in width for a plan width of 
45 m, and extend to a depth of between 70 m and 
170 m below surface. 
The Brilliant Brumby prospect is 190 m in strike, with 
vein models 1–3 m in width for a plan width of 50 m, 
and extend to a depth of between 90 m and 200 m 
below surface. 
The Brandy Creek prospect has a cumulative strike 
extent of 140 m, with vein models 1–3 m in width for a 
plan width of 70 m, and extend to a depth of between 
80 m and 160 m below surface. 

Estimation 
and modelling 
techniques 

The nature and appropriateness of the estimation 
technique(s) applied and key assumptions, including 
treatment of extreme grade values, domaining, 
interpolation parameters and maximum distance of 
extrapolation from data points. If a computer assisted 
estimation method was chosen include a description of 
computer software and parameters used. 
The availability of check estimates, previous estimates 
and/or mine production records and whether the 
Mineral Resource estimate takes appropriate account 
of such data. 
The assumptions made regarding recovery of by-
products. 
Estimation of deleterious elements or other non-grade 
variables of economic significance (e.g. sulphur for 
acid mine drainage characterisation). 
In the case of block model interpolation, the block size 
in relation to the average sample spacing and the 
search employed. 
Any assumptions behind modelling of selective mining 
units. 
Any assumptions about correlation between variables. 
Description of how the geological interpretation was 
used to control the resource estimates. 
Discussion of basis for using or not using grade cutting 
or capping. 
The process of validation, the checking process used, 
the comparison of model data to drillhole data, and 
use of reconciliation data if available. 

A block model with block sizes of 2 m(X) x 5 m(Y) x 
2 m(Z) was constructed. The block sizes are 
approximately half the drill spacing. Blocks and drill 
sample data were flagged according to their spatial 
locations with respect to the mineralisation (vein) 
domains. Drillholes were sampled at 1 m intervals and 
the drill samples were accordingly composited to 1 m 
lengths. Composited sample data were statistically 
reviewed to determine what top-cuts should be 
applied. 
Top cut and composited gold grades were interpolated 
using ordinary kriging, using a sample search ellipse 
with radii 30 m x 15 m x 10 m, orientated according to 
the local dip and strike of the local wireframe model 
facets, using Datamine’s “Dynamic Anisotropy” 
method. A minimum of two samples and a maximum 
of 12 samples were used per block estimate. Search 
radii were increased, and the minimum number of 
samples reduced in subsequent sample searches if 
cells were not interpolated in the first two passes. Cell 
discretization of 3 x 3 x 1 (X, Y, Z) was employed. 
The block model was validated by visually comparing 
the sample gold grades with the local block grades. 
The Competent Person believes there are insufficient 
drillholes intersecting the mineralised domains to 
justify the reporting of a Mineral Resource. 

Moisture Whether the tonnages are estimated on a dry basis or 
with natural moisture, and the method of 
determination of the moisture content. 

Tonnages are estimated on a dry basis. 

Cut-off 
parameters 

The basis of the adopted cut-off grade(s) or quality 
parameters applied. 

Grade envelopes were used for geological domaining, 
using a lower cut-off of 0.3 g/t Au. This figure was 
subjectively selected but is supported by logged quartz 
intensity within the drill samples. 
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Mining factors 
or 
assumptions 

Assumptions made regarding possible mining 
methods, minimum mining dimensions and internal 
(or, if applicable, external) mining dilution. It is always 
necessary as part of the process of determining 
reasonable prospects for eventual economic extraction 
to consider potential mining methods, but the 
assumptions made regarding mining methods and 
parameters when estimating Mineral Resources may 
not always be rigorous. Where this is the case, this 
should be reported with an explanation of the basis of 
the mining assumptions made. 

No assumptions have been made regarding future 
mining methods. 

Metallurgical 
factors or 
assumptions 

The basis for assumptions or predictions regarding 
metallurgical amenability. It is always necessary as 
part of the process of determining reasonable 
prospects for eventual economic extraction to consider 
potential metallurgical methods, but the assumptions 
regarding metallurgical treatment processes and 
parameters made when reporting Mineral Resources 
may not always be rigorous. Where this is the case, 
this should be reported with an explanation of the 
basis of the metallurgical assumptions made. 

No metallurgical studies have been carried out for the 
gold deposits. 
Gold has been observed to be either free or associated 
with sulphide minerals such as pyrite and galena. 

Environmenta
l factors or 
assumptions 

Assumptions made regarding possible waste and 
process residue disposal options. It is always necessary 
as part of the process of determining reasonable 
prospects for eventual economic extraction to consider 
the potential environmental impacts of the mining and 
processing operation. While at this stage the 
determination of potential environmental impacts, 
particularly for a greenfields project, may not always 
be well advanced, the status of early consideration of 
these potential environmental impacts should be 
reported. Where these aspects have not been 
considered this should be reported with an explanation 
of the environmental assumptions made. 

The property is located on Grazing Homestead 
Perpetual Leases.  
The native title rights of the Gudjala People are 
respected by the project. All the tenements excluding 
a small area of EPM 25299 lie on freehold land 
exclusive of Native Title. All fees and conditions of 
agreements with the Gudjala People have been 
complied with. 
Cultural heritage clearances were undertaken prior to 
IGM commencing advanced activities. All required 
surveys to commence activities at ML 100008 and 
MLA 10282 in disturbed mining areas are completed. 
Majority of the area is Category A or B remnant 
vegetation and is of least concern.  
Potential waste from the processing of material is 
expected to be minimal. The on-site process under 
consideration is a simple crush and screen plant, with 
the concentrate then moved off-site for further 
processing. The waste material from this process will 
contain no contaminants is expected to aid the 
rehabilitation of the mined and disturbed ground.  

Bulk density Whether assumed or determined. If assumed, the basis 
for the assumptions. If determined, the method used, 
whether wet or dry, the frequency of the 
measurements, the nature, size and 
representativeness of the samples. 
The bulk density for bulk material must have been 
measured by methods that adequately account for 
void spaces (vugs, porosity, etc.), moisture and 
differences between rock and alteration zones within 
the deposit. 
Discuss assumptions for bulk density estimates used in 
the evaluation process of the different materials. 

A dry bulk density of 2.6 t/m3 was applied to all blocks 
in the block model, which is the average density value 
from 89 density measurements from seven diamond 
holes, using the Archimedes method for density 
measurements. 
This value is considered appropriate by the Competent 
Person for the host lithologies present.  

Classification The basis for the classification of the Mineral 
Resources into varying confidence categories. 

The grade tonnage block model has not been classified 
in accordance with the JORC Code. It is currently 
considered by the Competent Person to be an 
Exploration Target. 
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Whether appropriate account has been taken of all 
relevant factors (relative confidence in tonnage/grade 
estimations, reliability of input data, confidence in 
continuity of geology and metal values, quality, 
quantity and distribution of the data). 
Whether the result appropriately reflects the 
Competent Person’s view of the deposit. 

It is noted that the potential quantity and grade is 
conceptual in nature, that there has been insufficient 
exploration to estimate a Mineral Resource and that it 
is uncertain if further exploration will result in the 
estimation of a Mineral Resource. The Exploration 
Target is based upon actual exploration results. 
The Competent Person is of the opinion that the 
sampling methods and sample analyses have not been 
adequately tested by QAQC procedures, which would 
be required for a Mineral Resource to be reported. 
The lack of test work for density also prevents a 
Mineral Resource classification at present, although 
the Competent Person is confident the applied density 
of 2.6 t/m3 will be supported (within a tolerance) by 
future test work of drill samples. 

Audits or 
reviews 

The results of any audits or reviews of Mineral 
Resource estimates. 

The grade-tonnage block model was peer reviewed by 
CSA Global as part of their internal procedures, with 
no flaws noted.  
No external review has been conducted. 

Discussion of 
relative 
accuracy/ 
confidence 

Where appropriate a statement of the relative 
accuracy and confidence level in the Mineral Resource 
estimate using an approach or procedure deemed 
appropriate by the Competent Person. For example, 
the application of statistical or geostatistical 
procedures to quantify the relative accuracy of the 
resource within stated confidence limits, or, if such an 
approach is not deemed appropriate, a qualitative 
discussion of the factors that could affect the relative 
accuracy and confidence of the estimate. 
The statement should specify whether it relates to 
global or local estimates, and, if local, state the 
relevant tonnages, which should be relevant to 
technical and economic evaluation. Documentation 
should include assumptions made and the procedures 
used. 
These statements of relative accuracy and confidence 
of the estimate should be compared with production 
data, where available. 

Relevant tonnages and grade are reported from 
geological domains and are provided in this report. 
Tonnages were calculated by selecting all blocks coded 
as Inferred, which within the mineralisation domain. 
The volumes of all the collated blocks were multiplied 
by the dry density value to derive the tonnages. 
Exploration Target tonnage and grade ranges were 
implied based upon potential for extending strike 
extents of currently modelled domains, based upon 
future additional drilling; upon the likelihood of 
interpreting mineralisation domains around drillhole 
intercepts not currently included in the domains; upon 
extending the depth of the mineralisation domains by 
testing with deeper drilling. 
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