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1.0 SUMMARY 

1.1 Introduction 

This independent Technical Report comprises a Definitive Feasibility Study (DFS) for Montage Gold 

Corp.’s (“Montage” or “Company”) Koné Gold Project (“KGP” or “Project”) in Côte d’Ivoire.  The DFS has 

been prepared by Lycopodium Minerals Pty Ltd on behalf of Montage.  This Technical Report conforms 

to National Instrument 43-101 Standards of Disclosure for Mineral Projects (NI 43-101). 

1.2 Property Description and Ownership 

1.2.1 Property Description 

The Koné Gold Project covers 300 km2 in northwest Côte d’Ivoire 470 km northwest of Abidjan.  The 

Koné Exploration Permit lies within the sous-prefectures of Kani and Fadiadougou within Department 

of Kani in the Worodougou region.  The communities of Fadiadougou and Batogo lie within the permit.   

The Toudian and Yarani Forest Reserves lie in part within the Koné Exploration Permit.  The Toudian 

Reserve covers an area of approximately 5 km2 and includes the northern portions of the planned open 

pits.  The Company makes all efforts not to affect the forest area.  The local forestry office (SODEFOR) 

have been kept informed as to the Company’s activities and replacement planting will be undertaken 

as part of future programmes. 

1.2.2 Ownership 

The Koné Exploration Permit number 262 (PR 262) was granted to Red Back Mining (Côte d’Ivoire) SARL 

(“Red Back”), a wholly owned subsidiary of Kinross Gold Corporation, in 2013.  In February 2017, Orca 

Gold Inc (“Orca”) announced that it had executed a share purchase agreement with two wholly-owned 

subsidiaries of Kinross Gold Corporation to acquire the Koné Exploration Permit as part of a wider 

package of two permits and five permit applications in Côte d’Ivoire.  In July 2019, Orca transferred its 

assets in Côte d’Ivoire to its subsidiary Montage.  Montage Gold Corp listed on the Toronto Stock 

Exchange in October 2020. 

In March 2016 and March 2019, the Koné Exploration Permit was renewed for three years.  The local 

operating company’s name Red Back Mining (Côte d’Ivoire) SARL was changed to Shark Mining CDI 

SARL (“Shark Mining”) in August 2018.   

Under the terms of the Koné Exploration Permit the company has the right to access all areas for the 

purpose of mineral exploration.  The area is largely uninhabited outside main villages and the 

communities have shown significant support for the exploration activities. 

1.3 Accessibility, Climate, Local Resources, infrastructure and Physiography 

The Koné Gold Project is 470 km northwest of the capital Abidjan and is accessible by an established 

network of asphalt roads from the capital. 

The communities of Fadiadougou and Batogo lie within the Koné Exploration Permit with the nearest 

major centre at Séguéla, 80km to the south.   
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Three seasons can be distinguished, namely: warm and dry (November to February), hot and dry (March 

to May) and hot and wet (June to October).  The average annual rainfall is 1,273 mm.  Average daytime 

maximum temperatures range from 22 to 32˚C.   

There is ample space in the Permit area for the open pit, waste dumps, mineral processing plant, water 

catchment and tailings facilities. 

The Project area is characterized by moderate relief, lying between 200 m and 420 m above sea level.  

The Marahoué and Yarani rivers are the main drainages in the area but the bulk of the project is cut by 

shallow seasonal drainages that only show significant flow in the wet season. 

The Project lies within the Guinean forest-savanna ecoregion of West Africa, a band of interlaced forest, 

savanna and grassland running from western Senegal to eastern Nigeria and dividing the tropical moist 

forests near the coast from the West Ivorian savanna of the interior.  Parts of the project area are covered 

by cashew and cotton plantations, while other areas are used for subsistence crops.  There are significant 

areas underlain by iron rich duricrusts and are only suitable for grazing. 

1.4 Geology and Mineralization 

The Koné Exploration Permit lies within the Birimian Baoulé-Mossi domain, which in the Project region 

comprises metamorphosed sediments, volcaniclastics and volcanics flanked to the west by basement 

tonalite and diorites. 

Much of the Project area is covered by duricrust with only very rare outcrop and deep weathering.  Local 

stratigraphy comprises a moderately westerly dipping sequence of mafic volcanics, which are intruded 

by an approximately 250 m thick package of quartz diorites. 

Gold mineralization generally occurs in the intrusive rocks within a wide zone of variable shearing and 

foliation in association with thin quartz, quartz-carbonate and sulphide veins, finely disseminated pyrite 

and biotite alteration.  Higher gold grades are associated with greater deformation intensity and 

increased frequency of quartz-carbonate-sulphide veinlets. 

1.5 Exploration and Resource Definition 

During 2009, an 800 m by 50 m spaced soil sampling and subsequent local infill to 400 m by 50 m and 

200 m by 50 m spacing identified a 2.7 km long gold in soil anomaly at Koné.  The results of follow up 

trenching justified exploratory drilling leading to resource definition drilling. 

Between 2009 and August 2021 the Koné mineralization has been tested by 102,249 m of drilling (54,703 

m of core and 45,545 m of RC) on which the August 2021 Mineral Resource Estimate (MRE) are based. 

The interpreted mineralization had been tested by generally 50 m spaced traverses of generally 50 m 

and rarely 25 m spaced holes extending to vertical depths of between 100 m and 550 m.   

All sampling activities were supervised by field geologists.   

All sample preparation and gold assaying of primary samples was undertaken by independent 

commercial laboratories.  Analyses undertaken “in-house” were limited to immersion density 

measurements by Company personnel. 
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1.10 Recovery Method 

The plant design is based on a robust metallurgical flowsheet designed for optimal precious metal 

recovery.  The flowsheet chosen is based on unit operations that are well proven in the industry.  The 

metallurgical testwork conducted to date, has confirmed that the gold contained in the Koné 

mineralization is amenable to recovery via conventional cyanidation techniques and carbon adsorption.   

The key criteria for equipment selection are suitability for duty, reliability, power efficiency and ease of 

maintenance.  The plant layout provides ease of access to all equipment for operating and maintenance 

requirements whilst maintaining a layout that will facilitate construction progress in multiple areas 

concurrently. 

The key project design criteria for the plant are: 

• Nominal throughput of 11.0 Mtpa with a grind size of 80% passing (P80) 75 µm 

• Overall process plant availability of 91.3% supported by the selection of standby equipment 

in critical areas, reputable vendor supplied equipment and connection to an onsite LNG fired 

power station 

• Sufficient automated plant control to minimize the need for continuous operator interface but 

allow manual override and control as and when required. 

The treatment plant design incorporates the following unit process operations: 

• Primary and closed circuit secondary crushing using a gyratory crusher and two cone crushers 

to produce a crushed product size P80 of approximately 38mm.  Feed size preparation for a 

secondary crushed product is required for the grinding efficient HPGR-ball mill circuit as 

compared to a standard SAG mill circuit 

• A crushed ore stockpile with a nominal live capacity of 22,000 wet tonnes, providing buffer 

storage of crushed ore with continuous reclaim feeders for the HPGR-ball mill comminution 

circuit 

• Two parallel HPGRs in closed circuit with wet sizing screens, with undersize slurry reporting to 

the milling circuit via the cyclone feed hopper.  Two parallel trains of ball mills in closed circuit 

with hydrocyclones will produce a P80 grind size of 75 µm 

• Pre-leach thickening to increase the slurry density feeding the leach and carbon in pulp (CIP) 

circuit to minimize tankage and reduce overall reagent consumption 

• Leach circuit incorporating fourteen leach tanks, arranged in two parallel trains of seven each 

in series, to provide 36 hours leach residence time 

• A Kemix Pumpcell CIP circuit consisting of eight CIP tanks for recovery of gold onto carbon, 

to minimize carbon inventory, gold in circuit and operating costs.  The CIP and elution circuit 

design is based on daily carbon harvesting 
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• 20 tonne split AARL elution circuit, electrowinning and gold smelting to recover gold from the 

loaded carbon to produce doré 

• Tailings thickening to recover and recycle process water from the CIP tailings 

• Tailings pumping to the tailings storage facility (TSF). 

1.11 Project Infrastructure 

1.11.1 Water Supply 

Subject to final approval by government authorities, water will be pumped from the nearby Marahoué 

river, from pit dewatering and a supplementary borefield.  Hydrological assessment of the river 

catchment indicates that the river will have flow in excess of total water demand for 7 months of the 

year.   

The site is underlain by an overall low yielding aquifer system with an overall average groundwater 

piezometric level of 20 mbgl.  Towards the south of the main pit, the water table is generally shallower 

and groundwater monitoring data indicated a fairly flat groundwater table within the pit area. 

Fifteen hydrogeological exploration boreholes were drilled to determine the aquifer characteristics at 

the proposed Koné Gold Project mine pits.  Aquifer pump tests were conducted and interpreted to 

derive aquifer parameters for three aquifer systems.  The aquifer parameters obtained suggest overall 

low aquifer transmissivity with higher transmissivity associated with fracturing along geological 

structures. 

The numerical model simulations concluded that pit de-watering will require abstraction in the order of 

3,000 to 6,000 m3/day (34 l/sec to 70 l/sec).  The overall mine pit de-watering will be supplemented by 

perimeter de-watering boreholes that will increase the overall water-make from the mining activities 

slightly.  It is not expected that mining will supply more than 15 to 25% of the total water balance. 

Potable water for the camp and offices will be supplied from dedicated boreholes.  Water quality 

analyses and assessment will be completed to determine any water treatment requirements.   

Harvested river water, pit de-watering and supplementary borefield water will be pumped to a water 

storage facility (WSF) downstream of the process plant.  Surface runoff from the mining area, ROM pad 

and stockpiles will gravity flow to this WSF.  The WSF will have a capacity of approximately 7.2 Mm3 and 

will enable accumulation of water during the wet season and drawdown in the dry season.  In addition, 

water will be recycled from the tailings storage facility to the process water pond. 

The processing, potable and dust suppression water requirements will be in the order of 30,000 m3/day.  

The site water balance indicates that sufficient water will be available for the duration of the life of mine 

with the proposed WSF, river harvesting, pit de-watering and supplementary borefield.   

1.11.2 Power Supply 

A LNG/Solar Hybrid power plant has been assessed as the optimal power supply combination, following 

proposals received from West African power providers for the development of the Koné Gold power 

plant.   
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The Koné Plant is estimated to have a Maximum Demand of 44.8 MW, an average annual demand of 37 

MW and an expected annual electricity energy consumption of 303 GWhr/yr.  The solar farm will 

generate 22.7 MW of solar energy which will be coupled with an 8.8 MW of Battery Energy Storage 

System (BESS). 

The annual power station contract payments are $20 million per annum over 5 years with an estimated 

transfer payment of $38M in year 6.  The annual operating and maintenance cost for the power supply 

is estimated at $0.0998/kWhr for the hybrid gas/solar power station.   

The solar PV and Battery Energy Storage Systems integration is expected to offset up to 16% of the 

plant electricity energy requirements, providing a fuel cost saving of $4 million per annum.  The carbon 

footprint for the power supply will also be reduced with the solar PV offsetting up to 23,000 tonnes/year 

of CO2 compared to a standalone LNG power plant.  Dedicated hybrid power station control systems 

will be utilized to optimize the renewable energy yield whilst ensuring the security and reliability of the 

power supply is maintained at a high level.   

1.11.3 Tailings Storage Facility 

The tailings management arrangement comprises a single tailings storage facility (TSF) confined by a 

cross valley embankment and in-pit deposition when mining in south pit is completed.  Initially the TSF 

will be constructed to store the tailings and will be raised annually until the mining in south pit is 

completed (after year 9).  Tailings will be deposited in south pit for the final 6.5 years of processing.   

The TSF basin will be lined with HDPE within the normal operating pond areas and a compacted soil 

liner elsewhere to reduce seepage.  In addition, a system of underdrainage, embankment drainage and 

sub-liner drainage will be constructed to reduce seepage and aid consolidation of the tailings.  Tailings 

will be deposited subaerially with the supernatant pond located away from the embankment.  Water 

will be recovered from the supernatant pond by a suction pump with floating intake located in a channel 

excavated adjacent to an access causeway. 

Following the completion of the mining in year nine, tailings will be deposited into the pit via four 

spigots located around the perimeter of the pit.  The pumps will be moved progressively up the ramp 

as the tailings level increases.  Water will be extracted from the decant pond using floating intake lines.  

The pond volume will be at its highest at the first year as the TSF pond will be pumped to the pit to let 

the TSF commence the closure process promptly.  The in pit pond volume will be gradually pumped 

back to process plant and the pond will be reduced in the final years of operation. 

The TSF will be closed and rehabilitated after deposition transferred to pit.  Closure spillways will be 

formed to prevent water accumulating on the facilities and a waste rock cover will be placed over the 

tailings prior to topsoiling and revegetation. 

1.12 Market Studies and Contracts 

No formal market studies have been undertaken.  The final product of the Koné project will be gold / 

silver doré bars, which will be shipped to a refinery for processing.  The refined gold can either be sold 

by the refinery or bullion returned to the company.  Preliminary quotations have been received from a 

refinery and transport provider. 
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1.13 Environmental 

Environmental matters during the development phase are administered by the Ministry of Environment, 

Urban Sanitation and Sustainable Development and by the National Environmental Agency (Agence 

Nationale de L’Environnement (ANDE)).  During exploitation, the Ivorian anti-pollution centre monitors 

environmental concerns. 

The Environment Code applies to mining installations and includes the minimum environmental impact 

study requirements and details the relevant rules and procedures for environmental and social impact 

assessments for development projects.  The Mining Code requires that all mining title applicants 

(excluding artisanal) submit an Environmental and Social Impact Study (EIES) to the DGMG and ANDE 

and all other institutions as required by the Mining Decree.  The Mining Code also includes provisions 

regarding mine closure.  To ensure environmental protection, mining titleholders must open an escrow 

account in a leading Ivoirian financial institution at the beginning of mining operations, to be used to 

cover costs related to the environmental management and mine closure plans.  Other environmental 

legislation that may impact upon mining projects include the Water Code and the Forestry. 

Côte d’Ivoire has been a member of the Extractive Industries Transparency Initiative (EITI) since 2008.  

The Mining Code also requires adhesion to good governance principles, including the Equator Principles 

and the EITI principles.  Mining titleholders must issue ITIE reports. 

There are currently no objections to the development of the Project.  The Project has completed baseline 

data collection, to inform environment management plans.  There are protected forest reserves affected 

and adjacent to the Project, which will be assessed during the current environmental and social impact 

assessment.  The Project is located relatively close to the communities of Batogo, Fadiadougou and 

Manabri, and preliminary investigations indicate that these communities are positive towards the 

company.   

Montage Gold is committed to managing the impacts of its operations, in conformance with recognized 

international best practice.  The company has initiated the impact assessment process, with the 

development and submission of the terms of reference for the impact assessment.  Results may be used 

to improve the design, as well as maximize the benefits without incurring excessive costs.  In accordance 

with continual improvement processes, there are several strategies that can be used to support the 

Project, such as: 

• Ongoing monitoring of wildlife presence in the Project area, such that management measures 

can be adapted to reflect changing conditions 

• Assessing requirements of each of the classified forest reserves 

• Ongoing community engagement, including information sharing as well as support initiatives 

and infrastructure development 

• Optimizing the energy mix between LNG and solar 

• Maintaining a grievance procedure to identify and pre-empt potential issues. 
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Table 1-12  Financial Model Summary @ $1,600/oz 

Description Units LOM 

Feed Tonnage Mt 161.1 

Waste Rock Mt 145.7 

Total Mined  Mt 306.7 

Strip Ratio W:O 0.90 

Feed Grade Processed (average) g/t 0.66 

Gold Recovery (average) % 89.3% 

Gold Production ‘000 oz 3,059 

Annual Gold Production (average) ‘000 oz/y 207 

Pre-production Capital Cost US$M (544) 

Sustaining Capital Cost US$M (292) 

Total Capital Cost US$M (836) 

Net Revenue US$M 4,890 

Selling Costs US$M (14) 

Royalties US$M (318) 

Total Operating Costs US$M (2,281) 

EBITDA* US$M 2,315 

Tax US$M (365) 

Net Cashflow after Tax US$M 1,115 

NPV5% After Tax US$M 746 

IRR % 34.8% 

Cash Cost  US$/oz 838 

AISC US$/oz 933 

  * EBITDA is a non GAAP financial measure 

Table 1-13 shows the project sensitivity of the NPV, IRR, Cash Cost and AISC with gold price. 

Table 1-13  Project Sensitivity 

Gold Price 1,400 1,500 1,600 1,650* 1,700 1,800 2,000 

NPV 5% 417 582 746 799 881 1,043 1,367 

IRR 21.8% 28.3% 34.8% 37.0% 40.3% 47.0% 60.9% 

Cash Cost 825 831 838 858 861 869 884 

AISC 920 927 933 953 957 964 979 

Payback 3.8 3.1 2.7 2.5 2.4 2.1 1.8 

    * Three year trailing average (December 31, 2021) 

1.16 Recommendations 

1.16.1 Geology 

Recommendations for future work at Koné comprises additional exploratory and resource drilling which 

includes infill and extensional/close off drilling at Koné designed to improve confidence in the definition 

of mineralization extents. 
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1.16.2 Environmental 

By initiating the impact assessment process early, results have been used to improve the design, 

increasing the benefits of the study without incurring excessive costs.  To support the Environmental 

and Social Management Plan, the following activities are recommended to continue: 

• Ongoing monitoring of wildlife presence in the Project area 

• Monitoring of impacts on each of the classified forest reserves 

• Recording of community engagement, including information sharing as well as support 

initiatives and infrastructure development 

• Maintaining a grievance procedure to identify and pre-empt potential issues. 

1.16.3 Mining 

As part of the geotechnical review, SRK Consulting (UK) Ltd recommended that the development of a 

3D deposit-scale structural model to assist with the spatial prediction of local/inter-ramp scale 

structures significant to geotechnical analysis.  Given the competent nature of the rock mass, structures 

could have influence on overall pit slope stability depending on their orientation relative to the slope.  

Further investigations should consider geophysics data and field mapping to assist with characterising 

potential fault zones. 

1.16.4 Metallurgical Testwork 

The sizing and performance guarantees associated with the installation of HPGRs will require further 

laboratory and pilot scale vendor testing. 

1.16.5 Infrastructure 

Water 

The numerical groundwater modelling will be advanced. 

Tailings Storage Facilities and Water Management 

To advance the design to the next phase of study the following activities are recommended to be 

included in the scope of the definitive feasibility study: 

• Expanding topography to include all areas potentially impacted by a dam break 

• Sterilization of infrastructure footprints 

• Site inspection visit by KP project manager, COVID-19 permitting 

• Update of the design based on the findings of the above investigations.   

Electric Power Supply 

Further options for the LNG supply chain, including gas storage are to be explored in the next phase.   
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2.0 INTRODUCTION 

The Koné Gold Project lies within Montage Gold’s Koné Exploration Permit in Côte d’Ivoire.  The Project 

lies within the sous-prefectures of Kani and Fadiadougou, 470 km northwest of Abidjan.  In February 

2017, Orca Gold Inc (“Orca”) announced that it had executed a share purchase agreement with two 

wholly-owned subsidiaries of Kinross Gold Corporation to acquire the Koné Exploration Permit as part 

of a wider package of two permits and five permit applications in Côte d’Ivoire.  In July 2019, Orca 

transferred its assets in Côte d’Ivoire to its subsidiary Montage.  Montage successfully listed on the 

Toronto Stock exchange in October 2020. 

The Project comprises an open pit mining operation with the process plant, water storage facility and 

tailings storage facility located near the pit. 

2.1 Basis of Technical Report 

This Technical Report has been compiled by Lycopodium Minerals Pty Ltd (Lycopodium), Brisbane, 

Australia, with sections prepared and signed off by the seven Qualified Persons (QPs – identified below), 

to prepare a Canadian National Instrument NI 43-101 compliant Definitive Feasibility Study. 

The qualified persons (QPs) responsible for Sections in this Technical Report are as follows: 

• Jonathon Abbott (MPR Geological Consultants Pty. Ltd.), responsible for report Sections: 1.7, 

12 and 14 

• Sandy Hunter (Lycopodium Minerals Pty. Ltd.), responsible for report Sections: 1.10, 1.11.2, 

1.14, 17, 18.2, 21, 22 (overview), 25.1.3 and 26.1.6 

• Michael Hallewell (MPH Minerals Consultancy Ltd.), responsible for report  

Sections: 1.6, 1.16.4, 13, 25.1.1 and 26.1.3.  

• Pieter Labuschagne (AGE Pty. Ltd.), responsible for report Sections: 1.11.1, 1.16.5 (part), 18.1, 

25.1.4 and 26.1.4 

• Carl Nicholas (Mineesia Ltd.), responsible for report Sections: 1.13, 1.16.2, 20, 25.1.6 and 26.1.7 

• Jo McGrath (Carci Mining), responsible for report Sections: 1.8, 1.9, 1.16.3, 15, 16, 21.2.1, 21.3.1, 

25.1.2 and 26.1.2 

• Tim Rowles (Knight Piésold Pty. Ltd.), responsible for report Sections: 1.11.3, 1.16.5 (part), 

18.1.7, 18.1.9, 18.1.10, 18.1.11, 18.3, 18.4 and 26.1.5. 

2.2 Qualified Person Site Inspection 

A summary of the QP site visits is detailed in Table 2-1. 
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Table 2-1  Summary of QP Site Visits 

Qualified Person Site Visit 

Jonathon Abbott 23/08/18 – 24/08/18 

Carl Nicholas 13/03/21 – 18/03/21 

Jo McGrath 17/11/21 - 19/11/21 

2.3 Effective Date 

The Effective Date of this report is 14 February 2022.  There were no material changes to the scientific 

and technical information of the Project between the Effective Date and signature date of this Report.   

2.4 Abbreviations 

µm Micron 

a Annum 

AAS Atomic Absorption Spectrometry 

ANDE Agence Nationale de L’Environnement 

Ag Silver 

Au Gold 

BOOT Build Own Operate Transfer 

CIP Carbon-in-Pulp  

EITI Extractive Industries Transparency Initiative  

ESIA Environment and Social Impact assessment 

g/l grams per litre 

g/t grams per tonne 

GPS Global Positioning System 

ha Hectare 

HPGR High Pressure Grinding Rolls 

HQ Exploration drill size (96 mm OD / 63.5 mm ID) 

IRR Internal Rate of Return 

Km Kilometer 

km² square kilometres 

kV Kilovolt 

kWh kilowatt hour 

l Litre 

l/s litre per second 

M Million 

MIK Multiple Indicator Kriging 

Min Minutes 

Mm3 million cubic metres 

Mt million tonnes 

Mtpa million tonne per annum 

NPV Net Present Value 

NQ Exploration drill size (75.  5mm OD / 47.6 mm ID) 

oz 31.10348 grams 

P80 80% of a unit process product particle size is below a given size, based on 

particle size distribution 

PEA Preliminary Economic Assessment 
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ppm parts per million 

PQ Exploration drill core size (122.6 mm OD / 85 mm ID) 

QAQC Quality Assurance Quality Control 

RC Reverse Circulation 

RF Revenue Factor 

ROM Run-of-Mine 

RQD Rock Quality Designation 

SABC Semi Autogenous Ball mill Crushing 

SAG mill Semi Autogenous Grinding mill 

SD Standard Deviation 

SG Specific Gravity 

t metric tonne (1,000 kg) 

TOR Terms of Reference 

TSF Tailings Storage Facility 

TTG Tonalite-Trondhjemite-Granodiorite 

WSF Water Storage Facility 
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3.0 RELIANCE ON OTHER EXPERTS 

The author of this report is not qualified to provide comment on the legal issues associated with the 

Project, including any agreements, joint venture terms and the legal status of the exploration permits 

and mining tenure included in the Project.  Montage retains copies of the relevant legal titles as provided 

by the government of Côte d’Ivoire to the Koné permit (Permis de Recherche Miniére No.  262). 

Lycopodium has relied on the advice of other experts in the preparation of this report as follows: 

General:  the Author has relied on information provided by Montage for Sections 1.2, 1.3, 4, 5 and 6. 

Geology:  the Author has relied on information provided by Montage for Sections 1.4, 1.5, 1.16.1, 7, 8, 

9, 10 and 11, 26.1.1. 

Metallurgical Testwork:  the Author has relied on information provided by MPH Minerals Consultancy 

Ltd for Sections 1.6, 1.16.4, 13, 25.1.1 and 26.1.3.  Lycopodium has reviewed the metallurgical testwork 

results and concurs with their interpretation. 

Resources:  the Author has relied on information provided by MPR Geological Consultants Ltd for 

Sections 1.7, 12 and 14. 

Mining:  the Author has relied on information provided by Carci Mining for Sections 1.8, 1.9, 1.16.3, 15, 

16, 21.2.1, 21.3.1, 25.1.2, and 26.1.2. 

Hydrogeology:  the Author has relied on information provided by AGE Pty. Ltd. for Sections 1.11.1, 

1.16.5 (part), 18.1, 25.1.4 and 26.1.4. 

Tailings Storage:  the Author has relied on information provided by Knight Piésold Pty. Ltd. for Sections 

1.11.3, 1.16.5 (part), 18.1.7, 18.1.9, 18.1.10, 18.1.11, 18.3, 18.4 and 26.1.5. 

Environment and Social:  the Author has relied on information provided by Mineesia Limited for 

Sections 1.13, 1.16.2, 20, 25.1.6 and 26.1.7. 

Financial:  the Author has relied upon the financial analysis by Montage in Sections 1.15 and 22 of this 

report.  Lycopodium has reviewed the inputs and basis for the financial analysis. 
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4.2 Mineral Tenure 

4.2.1 Mineral Tenure Framework 

The Republic of Côte d’Ivoire reformed the Mining Code in March 2014.  Exploration Permits are 

awarded by presidential decree after Ministerial approval from the Ministry in charge of mines and 

comprise five different types of titles as follows: 

• Prospecting Permit - Up to 2,000 km2, non-exclusive and granted for one year 

• Exploration Permit - Up to 400 km2, exclusive and granted for 4 years, plus 2 renewals of 3 

years with the possibility of a third renewal for 2 years under extraordinary circumstances 

• Mining Licence - Granted for up to 20 years with option of 10-year renewals 

• Semi Industrial Mining Licence - Ivorian nationals or Ivorian majority cooperatives of 

companies only, up to 1 km, 4-year period, renewable 

• Artisanal Mining Licence - Ivorian Nationals or Ivorian majority co-operatives only, maximum 

of 25 Ha.  2-year period, renewable. 

Once Exploration Permit applications are submitted, coordinates of the area applied for are verified to 

ensure no overlap with other applications or granted licences.  At this stage the applicant’s technical 

and financial capability to undertake the work program proposed in the application is assessed.  The 

application is then assessed by a mining commission and if approved a draft decree is presented by the 

Minister for Mines to a presidential cabinet for signature. 

For a company to take a mining licence, the company must form a local entity and the state can take 

up to 10% free carry in any mining operation and up to 15% with further financial contribution.  Mining 

royalties for gold extraction vary with gold price (Table 4-1). 

Table 4-1  Summary of Royalties 

Gold Price US$/ounce <1,000 1,001-1,300 1,301-1,600 1,601-2,000 >2,000 

Percent Royalty 3.0 3.5 4.0 5.0 6.0 

 

4.2.2 Project Mineral Tenure and Ownership 

The Koné Exploration Permit number 262 (PR 262) was granted to Red Back on 22nd March 2013 under 

the 1995 Mining Code.  It was renewed in March 2016 and March 2019 under the 2014 Mining Code 

for three years committing Montage to the expenditure requirements in Table 4-2.   

Table 4-2  Exploration Permit Expenditure Commitments 

 CFA US$ 

March 2019 to March 2020 395,000,000 681,000 

March 2020 to March 2021 451,000,000 778,000 

March 2021 to March 2022 220,000,000 379,000 
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Figure 4-3  Soil Anomaly, Trenching and Drilling Locations 

 
Morondo Exploration Permit 

 

Koné Area 

Produced by MPR in February 2021 from information supplied by Montage 

 

Under the terms of the Exploration Permit the company has the right to access all areas for the purpose 

of mineral exploration.  The area is largely uninhabited outside main villages and the communities have 

shown significant support for the exploration activities. 
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To the extent known, the Project is not affected by any other factors that would affect access, title, or 

the right or ability to perform work on the properties, which would be considered as abnormal to 

established exploration work practices in the local and regional setting. 

The Company has all the permits necessary to conduct the proposed work program on the property. 

On February 1st 2017, Orca announced that it had executed a share purchase agreement with two 

wholly-owned subsidiaries of Kinross Gold Corporation whereby Orca would acquire from Kinross all 

the issued and outstanding common shares of two wholly-owned exploration companies located and 

operating in Côte d’Ivoire, which collectively own and have rights to the Koné Exploration Permit and 

one other exploration permit and five exploration permit applications in Côte d’Ivoire.   

The transaction was subject to approval of the Acquisition by the Minister of Industry and Mines of Côte 

d’Ivoire which was received in October 2017 and the transaction closed on October 2, 2018. 

On August 13, 2018, as a condition to the closing of the transaction with Kinross, the name of Red Back 

Mining (Côte d’Ivoire) SARL was changed to Shark Mining CDI SARL and this change has been registered 

with the relevant Government departments. 

On July 13, 2019, Orca concluded a corporate restructuring of its assets in Côte d’Ivoire that resulted in 

the creation of a new subsidiary, Montage Gold Corp.  Orca transferred all of its permits and permit 

applications in Côte d’Ivoire to Montage and subsequently entered into a share purchase agreement 

with Avant Minerals Inc (“Avant”) pursuant to which Avant transferred its assets in Côte d’Ivoire and 

Burkina Faso and net cash of C$ 3.8 million to Montage.  Montage subsequently raised a further C$8.2 

million to fund exploration activities in Côte d’Ivoire.  Orca reports Montage as a subsidiary in its 

financial statements.   

On December 19, 2019 Maverix Metals acquired the 2% net smelter return royalty on the Koné 

Exploration Permit from Kinross. 

Once a licence is granted by decree the company has legal right to explore for mineral commodities, 

the code also encompasses rights and access of the legal owners of the land and any activities 

undertaken by the company are undertaken with permission of the local stake holders.   

The company is in continuous communication with the local communities and should any exploration 

activities effect farming or other activities of the local holder, clear guidelines are provided both under 

the mining code and by the department of agriculture and the relevant authorities.  Works undertaken 

by the company to date has been ‘low impact’ from both environmental and community perspectives 

and there has been no direct effect on the environment or activities of local stakeholders.   

Works undertaken by the Company to date has been ‘low impact’ from both environmental and 

community perspectives and there has been no direct effect on the environment or activities of local 

stakeholders.   

In order to convert an Exploration Permit to a Mining Licence, the Company must complete an 

Environment and Social Impact assessment (ESIA) which both elaborates a community development 

plan jointly with local communities and administrative authorities and constitute a development fund 

for the benefit of the local villages identified as “affected localities”.   
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There are no particular environmental stipulations for an Exploration permit though the company should 

operate as guided by the Equator Principles.  Applications and granted licences cannot cover gazetted 

forest areas and access to farmland or areas held by local stakeholders must be negotiated with the 

stakeholders. 

Under the 2014 Mining code holders of an exploration permit are required to respect and comply with 

the principles of good governance in particular as stipulated in the Equator Principles and Extractive 

Industries Transparency Initiative (EITI).  This means companies holding exploration permits must, at all 

stages project development be responsible for respecting, protecting and promoting human rights 

among communities affected by extractive activities.  In addition, companies holding a valid mining title 

must report to the national office of the EITI all mining revenues and social contributions paid to the 

state.  The company is required to provide regular statutory filings to the state and must undertake 

exploration activities described in the decree for the permit held.   

To the extent known, the Project is not subject to any environmental liabilities. 
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The Project lies within the Guinean forest-savanna ecoregion of West Africa, a band of interlaced forest, 

savanna and grassland running from western Senegal to eastern Nigeria and dividing the tropical moist 

forests near the coast from the West Côte d’Ivoirian savanna of the interior.  Parts of the project area 

are covered by cashew plantations, other areas by subsistence crops and large areas are underlain by 

iron rich duricrusts and are only suitable for grazing. 

Figure 5-1  Photograph of Koné Resource Area (Facing North) 

 

Source: Montage  
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On July 13, 2019, Orca’s assets were transferred to its subsidiary Montage and since that time Montage 

has been focussed on exploration in the wider Koné Exploration Permit and on diamond core drilling to 

test the depth extents of the Koné Deposit. 

Sections 9 and 10 outline exploration activities conducted by all tenement holders.   
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Typically, at the district/deposit scale, mineralization is associated with secondary and tertiary structures 

to these primary shear zones, commonly as dilatational zones related to sinistral or oblique strike slip 

movement.  These crustal scale structures have been reactivated throughout the history of the Birimian, 

initially as basin controlling extensional faults, followed by reactivation during the Eburnian as thrusts 

and subsequently transcurrent faults (described as D1 and D2 events during the Eburnean Orogeny).   

Structurally, most mineralization is associated with the ‘D2’ phase of deformation where compressive 

stress shifted to transpression and transcurrent shearing/ strike slip faulting.  Gold mineralization is 

typically hosted as brittle ductile quartz veins, stockworks, breccias and disseminated orebodies, usually 

in second order structures as dilational jogs, regional fold systems and rheology contrasts.  Host rocks 

are highly variable as mineralization is structurally controlled and include volcanic rocks, sedimentary 

rocks and granites. 

Figure 7-1  Geology of the Man leo Shield 

 

Source: Montage.  Base map modified in October 2018 from Goldfarb et al, 2017. 

 

7.2 Koné Exploration Permit Geological Setting 

Much of the project area is covered by duricrust interpreted to represent remnant peneplain surfaces 

with only very rare outcrop and deep weathering.  The local geology is not yet fully understood. 
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Koné is interpreted to have formed as part of a stacked thrust-shear under a compressional tectonic 

regime.  The major thrust is located at the footwall of the diorite body where a 5-20m wide zone of 

shallowly plunging/horizontal tight folds can be observed within volcanic rocks immediately below the 

footwall contact of the diorite.  This folding progressively decreases as you move outward from the 

contact into the footwall volcanic sequence.  The upper contact of the diorite displays little to no 

deformation and has no mineralization related to it. 

Within the diorite, higher gold grades (>1g/t) are associated with swarms of foliation parallel, 1-2mm 

quartz + pyrite ± chalcopyrite veinlets which form distinct corridors of mineralization.  Recent 

observations from drill core indicate these higher grades are related to discrete zones of more intense 

shearing and localised slivers of highly deformed volcanic material within the diorite domain.  These 

features are beginning to be resolved as secondary thrust shears peeling off the main footwall thrust 

structure.  In between the high grade zones, lower grades (0.2g/t to 1.0g/t) are associated with 

disseminated pyrite mineralization and in general the diorite package is mineralized over most of its 

width, averaging >200m over the main part of the deposit, with a maximum of up to 330m (MDD015B, 

330.7m grading 0.58g/t).   

Regional metamorphism in the Boundiali belt is greenschist facies however the mineral assemblages 

observed at Koné consist of chlorite, biotite, amphibole, magnetite and pyrite with peripheral epidote-

quartz-amphibole vein assemblages.  These higher temperature, higher pressure mineral assemblages 

are interpreted to be related to the major thrust structure controlling the Koné deposit. 

The deposit is intruded by multiple dykes with the majority post-dating mineralization by as much as 

50 Ma and seen cutting foliation.  One set of dykes, known as the early green dyke displays deformation 

and folding. 

 

Figure 7-3  Section through the centre of the deposit, displaying the major units and DFS Pit Design 

 

















KONÉ GOLD PROJECT, CÔTE D’IVOIRE  Page 54 
NATIONAL INSTRUMENT 43-101 TECHNICAL REPORT  

 

 

 

3276\24.02\ Kone 43-101 Report Effective Date: 14 February, 2022 

Lycopodium 

 

A phase of barren pyrite is present in the hanging wall that has a 1-2mm grainsize and euhedral cubic 

in form.  Pyrite related to the mineralization is either <0.5mm disseminated globules of ultrafine pyrite 

that appear to be replacing magnetite locally, or internally with the VQS veins. 

Figure 7-14  Foliation orientations 

 

Comparison between foliation orientations (left hand stereo-net) and VQS measurements (right hand 

stereo-net) from diamond drill core.  Both sets of features have the same spread of data and have average 

dips of 40° West and strike between 330° and 020°.  Drill core is oriented using a reflex ACTIII digital 

orientation tools and surveyed with a gyroscope for accurate structural data.  Source: Montage 

 

Figure 7-15  Section through the centre of the deposit 

 

Section through the centre of the deposit, displaying the major units with DFS pit outline.  Source: 

Montage 
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Figure 7-16  Ductile shear within diorite 

 

A - Example of ductile shear within diorite (MDD017, 379.4m, 0.32g/t).                                                                                              

B – Brecciated zone interpreted as a fluid pathway/structure through the diorite (MDD008, 255.8m, 

0.54g/t).  Source: Montage 

 

Figure 7-17  Buckle folds within the diorite 

 

Example of buckle folds within the diorite.  MRRD007, 154.06m.  Source: Montage 
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Figure 7-27  Minor healed fault 

 

A - Minor healed Fault oriented in rocket launchers and displacing VQS vein from MRRD006 at 220m depth.  

The fault is dipping 69° SE and striking 045°.  It has an apparent sinistral reverse fault sense of movement.     

B - Minor healed fault cutting across and truncating foliation and veins in MRRD007 at 149.5m depth.  This 

fault is dipping 75°NW and striking 065°.  Source: Montage 

Figure 7-28  Minor faults stereo net 

 

A – Sub-vertical faulting showing two clear orientations and a conjugate set of faults.                                    

B – Shallow dipping fault set striking sub-parallel to drill fences. 
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Figure 7-30  Ductile Folding 

 

Example of ductile folding within the mafic volcanic unit due to the footwall shear zone (MDD038, 

232.8m, 0.04g/t).  Source: Montage 
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8 DEPOSIT TYPES 

The Koné deposit is considered to be an orogenic lode gold-style system, hosted by brittle ductile 

shearing within a quartz diorite/mafic volcaniclastic package in a Birimian Greenstone sequence of the 

West Africa Craton 

The original targeting criteria that led to the discovery of the Koné deposit is shown in Table 8-1.  Soil 

sampling, trenching and shallow reconnaissance drilling proved successful in the initial delineation of 

the mineralization. 

Table 8-1  Ground Selection Criteria 

1 Structure 1st order structural trend, deep seated, fertile structure with known endowment. 

2 Gold Endowment Of the structural trend.   

3 Lithology 
Presence of chemical and rheological host rocks, associated with a strong, wide 

volcanic +/- volcano-sedimentary belt, on an axis or junction site. 

4 Alteration Local evidence of extensive alteration and high fluid flow. 

5 Intrusives 
Area of high heat flow – presence and quantity of late intermediate to felsic 

intrusives. 

6 Metamorphism Unmodified by +biotite metamorphism or high strain structural reworking 

7 Erosion level 
High level of preservation, not deeply eroded.  No local evidence of basement 

gneisses or migmatites. 

8 Exploration Lack of contemporary exploration over the last 20 years. 
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9.2 Soil Sampling 

The first soil sampling program was carried out in 2009 and 2010 under contract by SEMS Exploration 

and was completed in two phases totalling 4,877 samples within the Koné Exploration Permit.  The first 

phase, which covered around 11 km of strike at 800 by 50 m spacing outlined a +75 ppb gold anomaly 

over 2.7 km strike along the western greenstone belt margin with widths up to 500m.  A second phase 

of in-fill sampling at 200 m by 50 m spacing confirmed and improved definition of the anomaly. 

During 2019 and 2020 a further 3,137 soil samples were collected on the Koné Exploration Permit both 

infilling and extending previous grids.  This sampling led to the delineation of the Petit Yao anomaly 

8km east of the Koné deposit.  Figure 9-1 shows the locations of soil samples relative to the Koné 

Exploration Permit, with sample locations coloured by assayed gold grade. 

The 2009 and 2010 soil sampling phases utilized 20 to 30 cm diameter hand held augers to collect 

generally 2.5 to 3.0 Kg samples from depths of 50 to 60 cm, below the organic layer.  Soil sampling in 

2019 and 2020 was based on approximately 50 cm deep pits from which a 1 Kg sample was collected 

in the pisolitic horizon from below the organic layer 

All samples were collected and transported to the field camp the same day under the supervision of a 

field geologist. 

Samples from the 2009 and 2010 soil sampling were submitted to SGS for analysis.  Samples from the 

2019 and 2020 soil sampling programs were analysed by Bureau Veritas in Abidjan. 

Quality control samples inserted at the field camp under the supervision of the Project Geologist 

including reference standards and coarse blanks provide adequate confirmation of the reliability of 

sample preparation and analysis for the 2019 and 2020 soil sampling. 

Figure 9-1  Soil Sampling Distribution 

 

              Source: Montage, February 2021 
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Figure 9-2  Example annotated trench section 

 
Trench MRTR010.  Source: Montage 

9.4 Pit Sampling 

During 2019, Orca completed a program of 274 hand dug pits to follow up low tenor soil geochemical 

anomalies in the vicinity of the Koné resource and wider Koné Exploration Permit area.  Pits were dug 

at average spacings of around 50m by 200m to an average depth of 5m and the north wall of the pit 

sampled.  Orca geologists supervised the pit sampling and mapped the pits prior to backfilling. 

A total of 628 channel samples for intervals of 0.1 to 4.5m length were submitted to Bureau Veritas in 

Abidjan for analysis for gold by fire assay.  Field duplicates were routinely collected from a second 

channel cut along the line of the primary sample.  All samples were transported to the field camp the 

day of collection under the supervision of field geologists. 

Quality control samples were inserted at the field camp under the supervision of the Project Geologist 

and included standards and blanks providing adequate confirmation of the reliability of sample 

preparation and analysis.   

Samples from only three pits returned gold assay grades of greater than 0.5 g/t.  Due to the deep 

weathering and regolith encountered in the pits, they are interpreted to poorly test for bed-rock 

mineralization, the pitting program was discontinued.  The Company considers that pit sampling does 

not meaningfully add to the exploration dataset and they are not detailed in this report. 

9.5 Magnetic Survey 

In 2010 Red Back completed a ground magnetic survey over the Koné prospect.  A caesium vapour 

ground magnetic survey was conducted with 10m stations along 100m spaced E-W lines for 48-line km.  

The survey measured total magnetic intensity and targeted providing information on the local 

magnetism associated with discrete bodies.  The surveys were diurnally corrected before being 

processed. 

High gold grade trench samples broadly coincide with traces of magnetite.  In an attempt to delineate 

zones of magnetite associated gold mineralization magnetic, susceptibility readings were taken at 2m 

intervals along trench sample intervals.  The susceptibility readings were highly variable, which is 

considered to be mainly due to the small surface area recorded (1 cm2).   
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10 DRILLING 

10.1 Introduction and Summary 

As summarized in Table 10-1, drilling information available for Koné totals 353 RC and 50 diamond 

holes for 50,017 m.  The RC drill metres shown in Table 10-1 for 2019 to 2020 Koné area drilling include 

493.3 m of pre-collared portions of seven diamond holes.   

In addition to RC and diamond drilling in the Koné area, which informs Mineral Resource estimates, 

Montage’s drilling at the Koné includes shallow reconnaissance RC drilling testing exploration targets 

identified by soil and rock chip sampling, and 41 diamond holes drilled for geotechnical investigations, 

of which only 4 holes have had samples have been submitted for gold analysis.  Information from 

entirely un-assayed drill holes does not inform resource modelling. 

Central portions of the currently interpreted Koné mineralization have been tested by generally 50 m 

spaced northwest southeast traverses (125° UTM) of RC and diamond holes generally inclined to the 

southeast at around 55 degrees.  These holes are generally spaced at around 50 and rarely 25 m along 

the traverses with each traverse extending to vertical depths of around 60 to 490 m.   

Although undertaken by different corporate entities, field procedures and key staff were consistent for 

all Koné drilling phases ensuring consistency in the sampling methodology.  All field sampling activities 

were supervised by field geologists with industry standard methods employed for sampling and 

geological logging.   

Information available to demonstrate the sample representivity for the Koné RC and diamond drilling 

includes RC sample condition logs, recovered RC sample weights and core recovery measurements. 

The quality control measures adopted for the Koné RC and diamond drilling have established that the 

sampling is representative and free of any biases or other factors that may materially impact the 

reliability of the sampling.  As assessment of the Koné Gold Project continues, and higher confidence 

resource estimates are targeted additional investigations of sample reliability may be warranted. 

Reconnaissance RC drilling completed in 2019 focussed on the general area surrounding the Koné 

mineralization and returned several low tenor anomalies (<0.2 g/t Au).  The 2020 reconnaissance drilling 

targeted the Petit Yao prospect and intersected narrow mineralized zones.  The 2021 reconnaissance 

drilling tested potential mineralization to the south of the Koné area with no significant results and also 

added drilling to the petit Yao prospect in the form of further shallow RC drilling and a short programme 

of deeper RC holes which returned several mineralized intercepts.   
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Table 10-1  Koné drilling campaigns 

Company 
Phase Holes Metres 

 
 RC Diamond Total RC Diamond Total 

Red Back  2010 Koné area 8 - 8 943.0 - 943.0 

Sirocco 2013 Koné area 43 - 43 3,341.0 - 3,341.0 

Orca 2017 - 2018 Koné area 64 2 66 13,360.0 527.8 13,887.8 

Montage 

2019 – 2020 Reconnaissance 152 - 152 6,153.0 - 6,153.0 

2019 – 2020 Koné area 96 43 139 10,297.3 16,256.9 26,554.2 

2019 – 2020 Geotechnical - 7 7 - 956.5 956.5 

2021 Reconnaissance 42 - 42 3,629.0 - 3,629.0 

2021 Geotechnical - 30 30 - 984.6 984.6 

2021 Koné area – assayed 134 94 228 17,604.0 37,918.7 55,522.7 

2021 Koné area – not assayed - 7 7 - 2,146.6 2,146.6 

Subtotal resource drilling 345 139 484 45,545.3 54,703.4 100,248.7 

Total 539 183 722 55,327.3 58,791.1 114,118.4 

 

Table 10-2 presents the number and proportion of assayed mineralized domain estimation dataset 

composites within the volume of mineralization classified as Indicated or Inferred in the optimal pit 

constraining Mineral Resource Estimates by drilling type and year.  This table provides an indication of 

the relative contribution of assays from each laboratory to Mineral Resource Estimates. 

 

Table 10-2  Mineralized domain composite estimation dataset within resource volume by drilling 

group 

Year Number of composites Proportion of composites 

 RC Diamond Total RC Diamond Total 

2010 316 - 316 1% - 1% 

2013 1,336 - 1,336 5% - 5% 

2017 1,070 - 1,070 4% - 4% 

2018 4,079 233 4,312 14% 1% 15% 

2019 825 818 1,643 3% 3% 6% 

2020 2,109 4,024 6,133 7% 14% 21% 

2021 3,786 10,047 13,833 13% 35% 48% 

Total 13,521 15,122 28,643 47% 53% 100% 

 

10.2 Koné RC Drilling 

10.2.1 Drilling and sampling procedures 

The RC drill rigs (Figure 10-1) generally utilized 140mm (5.5 inch) face sampling bits.  Samples were 

collected over 1m down-hole intervals from the base of the cyclone with a systematic procedure 

adopted for sample handling from collection at the cyclone to the laboratory dispatch stage as follows: 
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• Each metre sample was collected from the cyclone in a new 55 by 100 cm plastic sample bag 

labelled with the hole number and interval and weighed at the rig with the weight recorded 

on the drill log sheet 

• The bulk sample was then passed through a three-tier riffle splitter with an approximately 3kg 

primary “original” sub-sample collected in a plastic bag which was then sealed 

• The bulk sample was passed through riffle splitter a second time to produce an approximately 

3kg archive sample with the remaining bulk sample stored in the original bag 

• Duplicates were collected by passing the bulk sample through the riffle splitter a third time 

producing another approximately 3 kg sub-sample 

• Samples tags were added to each sub-sample from numbered ticket books, with the hole 

number and interval clearly written on the ticket stub for reference 

• The 100 cm x 55 cm plastic bags containing the bulk reject sample were left at the drill site in 

ordered lines 

• The riffle splitter was cleaned thoroughly with compressed air between samples 

• All sub-samples (original, archive and duplicate) were transported to the field office at the end 

of the shift, where the archive sample is stored and original and duplicates prepared for 

despatch to the analytical laboratory 

• All assay pulps were returned to the field office from the laboratory and stored for future 

reference. 

The 1m RC samples were submitted for analysis, with the exception of selected samples from the 2013 

RC drilling which were composited over 2m intervals for assaying. 

Field geologists geologically logged all RC holes over 1m intervals with information including rock types, 

structures, quartz veining type and percentages, sulphide occurrence and alteration type and intensity 

recorded on paper drill log sheets.  Sieved samples were retained for reference in plastic chip trays. 
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Figure 10-1  Drilling at Koné in 2013 

 

 

10.2.2 Collar and down-hole surveying 

Drill hole locations prior to 2018 were set out using a handheld GPS and after that by Differential GPS 

(DGPS) and marked with wooden stake.  Drill rigs were aligned with designed azimuths using compasses 

corrected for magnetic declination. 

Upon completion of the drilling, a cement marker, inscribed with the drill hole name, was placed at the 

collar.  After drilling all collars were surveyed using DGPS equipment, with the exception of two 2021 

resource area RC holes for which only handheld GPS coordinates are available.  RC Holes were down-

hole surveyed as follows: 

• 2010 holes were generally surveyed with a single shot Camteq Pro shot instrument at intervals 

of around 30m 

• 2013 holes were generally surveyed at intervals of around 80m with a Reflex Ez-Trac single-

shot survey tool (Reflex) 

• 2017 holes were generally surveyed at intervals of around 40m with a Reflex tool.  

• 2018 RC and diamond holes were generally surveyed at intervals of around 30m with a Reflex 

tool 

• 2019 and 2020 Koné holes were generally surveyed with a Reflex tool at intervals of around 

10 to 20m 

• 2021 Koné holes were generally surveyed with a gyro tool at intervals of around 10 to 25m, 

and less commonly with Reflex tool at intervals of around 10 to 35m 

• Reconnaissance holes were generally not down-hole surveyed. 
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It is considered that hole paths have been located with sufficient accuracy for the Mineral Resource 

estimates and exploration activities. 

10.2.3 Sample representivity 

RC sample condition 

Sample condition is an important factor in the reliability of RC sampling, and wet samples can be 

associated with unrepresentative, potentially biased samples.   

For all RC drilling field geologists recorded sample condition with samples assigned to dry, moist, or 

wet categories.  Site visit observations suggest that samples logged as moist have little apparent 

moisture and, in terms of sample quality can be considered as effectively dry. 

The summaries of sample condition logging in Figure 10-2 demonstrate that wet samples provide only 

a small proportion of the RC drilling and any uncertainty over the reliability of these samples does not 

significantly affect confidence in resource estimates. 

Figure 10-2  Sample condition logging for Koné RC drilling 

  

 

RC Sample recovery 

In conjunction with bit diameters, density measurements, and moisture content estimates where 

available recovered sample weights provide an indication of sample recovery for RC drilling which is an 

important factor for assessment of the reliability of the sampling. 

Sample recovery for high quality RC drilling typically averages around 80%, and estimated recoveries of 

consistently less than approximately 70% can be associated with unrepresentative samples and 

significantly biased assay grades. 

Field procedures for the RC drilling programs generally included weighing recovered sample material, 

with weights available for most of this drilling.  No sample weights are available for the 2010 and 2013 

RC campaigns which represent around 6% of the data informing Mineral Resource estimates. 
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10.3 Diamond Drilling 

10.3.1 Drilling and sampling procedures 

Diamond drilling utilized triple tube core barrels where necessary to achieve good core recovery with 

generally 3m drill runs and shorter runs where necessary to maximize core recovery.  The drilling was 

conducted at PQ diameter (122.6 mm hole diameter) to depths of around 37-75 m, and HQ diameter 

(96 mm) for deeper drilling.  Seven holes drilled during 2019 included RC pre-collars to down-hole 

depths of 60 to 120 m. 

All on-site core handling was supervised by a company geologist.  At the drilling site, core was placed 

directly in core trays.  Where possible core was oriented using a Reflex ACT III for 2019 and 2020 

programs.  Core recovery was measured at the drill site prior to delivery of the core to the camp.   

Core handling and sampling procedures included the following: 

• Drill core was transported to the field office at the end of every shift 

• After geological logging the core was halved with a diamond saw with samples collected over 

generally 1m intervals (minimum 0.05m) assigned by logging geologists, respecting 

lithological changes 

• Sampled half core was placed in plastic sample bags in sequence and securely stored before 

batch assignment and submission to the assay laboratory 

• All core was digitally photographed prior to cutting in a wet and dry state and stored in plastic 

core trays at the field office.   

All core was geotechnically logged at the drill site prior to transport to the field office, with core recovery, 

rock quality designation (RQD), rock strength and weathering recorded.  After transport to the field 

office, core was geologically logged with rock type, stratigraphic subdivisions, alteration, oxidation and 

mineralization routinely recorded along with foliation, cleavage, faulting and veining, including 

structural measurements of these features. 

10.3.2 Collar and down-hole surveying 

Drill hole locations were set out using a handheld GPS and after that by Differential GPS and marked 

with wooden stake.  Drill rigs were aligned with designed azimuths using compasses corrected for 

magnetic declination. 

Upon completion of the drilling, a cement marker, inscribed with the drill hole name, was placed at the 

collar.  After drilling all diamond hole collars were surveyed using DGPS equipment, with down-hole 

surveying as follows: 

• 2018 holes were generally surveyed at intervals of around 30m with a Reflex tool 

• 2019, 2020 and 2021 holes were generally surveyed with a Gyro tool at intervals of around 

5m, with information available for 22 of the 2021 holes including only initial widely spaced 

Reflex surveys. 
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The author considers that hole paths have been located with sufficient accuracy for the Mineral Resource 

estimates and exploration activities. 

10.3.3 Sample representivity 

To provide a consistent basis for analysis, measured core recoveries for 0.1m to 6.0m core runs available 

for all resource area diamond holes were composited to 3m intervals reflecting the dominant length.  

The review dataset excludes information from geotechnical diamond holes outside the resource area 

which do not inform mineral resource modelling. 

Core recoveries for these intervals average 99.0% (Table 10-4) with only approximately 5% of 

composites showing recoveries of less than 90%.  These recoveries are consistent with the author’s 

experience of high-quality diamond drilling. 

Table 10-4  Core recovery for 3m composites from diamond drilling 

Oxidation 

Zone 

Number Minimum Average Maximum 

Oxide 1,574 17.33% 89.79% 140.33% 

Transitional 783 43.89% 95.97% 128.67% 

Fresh 17,057 50.00% 99.98% 174.82% 

Total 19,414 17.33% 98.99% 174.82% 

 

10.4 Reconnaissance RC Drilling 

Reconnaissance RC holes were inclined at 50 or 55o at orientations and hole spacings reflecting 

interpreted local mineralization trends and previous exploration sampling.  Hole spacings vary from 

rarely around 20m to around 200m spaced traverses.   

The 2019 and 2020 reconnaissance RC drilling targeted several exploration targets identified by soil and 

rock chip sampling.  Drilling completed in 2019 focussed on the general area surrounding the Koné 

mineralization and returned several low tenor anomalies (<0.20g/t Au).  The 2020 reconnaissance 

drilling targeted the Petit Yao prospect and intersected narrow mineralized zones.   

The 2021 reconnaissance RC drilling included 18 holes for 1,823m targeting potential mineralization to 

the south of the Koné area with no significant results and 24 holes in the Petit Yao area.  The Petit Yao 

drilling which comprised 1,832m of shallow drilling with average hole depths of 39m and the 1,806m of 

deeper RC drilling up to 114m depth returned several mineralized intercepts 

The reconnaissance RC drilling generally did not include such rigorous surveying, or sampling and 

assaying procedures as adopted for resource drilling.  The report author concurs with this approach, 

and considers it appropriate for this drilling.   
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11 SAMPLE PREPARATION, ANALYSES AND SECURITY 

11.1 Introduction and Summary 

For discussion of field sampling, sample preparation and analysis, this sampling and analyses are 

subdivided as follows: 

• Exploration sampling including soil sampling, trenching and pitting 

• RC and diamond Koné area drilling informing the Mineral Resource estimates 

• Reconnaissance RC drilling testing several exploration targets identified by soil and rock chip 

sampling in the Koné area.  These did not include as rigorous surveying, or sampling and 

assaying procedures as adopted for resource drilling.   

References to “inhouse” personnel in this report refer to personnel employed by directly Red Back, Orca 

or Montage respectively reflecting the changes in project ownership.  Although undertaken by different 

corporate entities, field procedures and key staff have remained consistent for all Koné drilling phases 

ensuring consistency in the sampling methodology.  Sample submission and sample security procedures 

have been consistent for all sampling phases. 

All sample preparation and gold assaying samples from the Koné drilling and exploration sampling was 

undertaken by independent commercial laboratories.  These laboratories are independent of the issuer 

and provided services under industry standard commercial arrangements.  Analyses undertaken by 

inhouse personnel were limited to immersion density measurements by Orca and Montage personnel.  

No analyses were undertaken by Red Back personnel.   

All field sampling activities were supervised by field geologists with industry standard methods 

employed for sampling and geological logging.   

Routine sampling and assaying procedures included Quality Assurance Quality Control (QAQC) 

monitoring of the reproducibility and accuracy of sample preparation and assaying which are consistent 

with the author’s experience of good industry standard practises.  This included routine submission of 

coarse blanks and reference standards along with interlaboratory repeat assaying. 

The handling, sampling, transport, analysis and storage of sample material along with documentation 

of analytical results is consistent with the author’s experience of good, industry standard practise. 

The author considers that quality control measures adopted for sampling and assaying of the Koné 

drilling and exploration have established that the field sub-sampling, and assaying is representative and 

free of any biases or other factors that may materially impact the reliability of the sampling and analytical 

results.   

The author considers that the sample preparation, security and analytical procedures adopted for the 

Koné drilling and exploration sampling provide an adequate basis for the Mineral Resource estimates 

and exploration activities. 
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11.2 Sample Submission Procedures and Security 

For all sample types, all sample handling and sub-sampling was supervised by inhouse geologists.  Prior 

to collection by laboratory staff, all sample collection and transportation were undertaken or supervised 

by inhouse personnel.  No other personnel were permitted unsupervised access to samples before 

collection by laboratory staff. 

Routine sample handling procedures for soil, trench and RC drill samples comprised the following: 

• Inhouse personnel transported soil, trench and RC drill samples directly to the sample storage 

facility in Fadiadougou where the samples were arranged in order (Figure 11-1) and archive 

samples separated and stored.  

• Diamond core was delivered to the field office by inhouse personnel and after geological 

logging the core was sampled with samples subsequently treated consistently with other 

sample types 

• Field duplicate samples, which were routinely collected from RC and diamond drilling were 

collected consistently with and assayed in the same batch as original samples providing an 

indication of the repeatability of field sub-sampling procedures and checking for sample-

misallocation by field staff, the laboratory and during database compilation 

• Coarse blanks, comprising samples of un-mineralized granite collected from well outside the 

mineralized area were inserted into sample sequences at pre-defined intervals.  These blanks, 

which were blind to the assay laboratories test for contamination during sample preparation, 

and provide a check of sample misallocation by field staff, the laboratory and during database 

compilation 

• Samples of certified reference standards were inserted into sample sequences at pre-defined 

intervals.  Assay results for these standards, which were prepared by Rocklabs Ltd in Auckland 

New Zealand (Rocklabs), Ore Research & Exploration P/L in Perth (OREAS), Western Australia 

or Geostats Pty Ltd (Geostats) provide an indication of assaying accuracy 

• Certified reference standards and coarse blanks were inserted into the sample sequence at pre-

defined interval. 

• All samples were packaged in sequence into polywoven sacks and sealed with plastic ties for 

transport to the analytical laboratory 

• A sample submission form detailing sample number sequences and specifying analytical 

methods was prepared and for each batch.  A hardcopy submission form was included with 

the submitted samples and an electronic copy emailed to the laboratory.   

Samples submitted to Bureau Veritas in Abidjan or SGS in Yamoussoukro for analysis were delivered to 

the laboratory by inhouse personnel.  Samples assayed by Intertek were collected from the Fadiadougou 

field office by Intertek staff. 
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11.4 Exploration Sampling 

11.4.1 Soil Sampling 

All soil samples were collected and transported to the field camp the same day under the supervision 

of a field geologist. 

Samples collected from the 2009 and 2010 auger soil sampling were analysed by SGS.  All sample 

preparation was completed by SGS Yamoussoukro.  After checking and drying, samples were pulverized 

to nominally to 90% passing 75 microns.  Pulverized samples were then transported by SGS to their 

Tarkwa laboratory for analysis by 50g fire assay with Aqua Regia digest and DIBK extraction with AAS 

determination at a 1ppb detection limit. 

Sample preparation and analysis for samples from the 2019 soil sampling program was completed by 

Bureau Veritas in Abidjan, Côte d’Ivoire utilizing sample preparation and analyses methods consistent 

with those employed by SGS for the 2009 and 2010 soil sampling. 

Quality control samples were inserted into sequences of soil sampling at the field camp under the 

supervision of the Project Geologist.  Coarse blanks and Geostats certified reference standards were 

submitted in batches of 2019 soil samples at an average frequency of around 1 standard or blank per 

77 primary samples for both types.   

Assay results for coarse blanks and Rocklabs (2009-10) and Geostats (2019-20) standards included in 

batches of soil samples provide adequate confirmation of the reliability of sample preparation and 

analysis (Table 11-2). 

Table 11-2  Coarse blanks and reference standards included soil samples 

Coarse Blanks 

Assay Group Number Gold assay (ppb) 

 Samples Minimum Average Maximum 

2009-10 SGS  137 1 5.92 29 

2019 Bureau Veritas 77 1 1.16 3 

    

Reference Standards with five more assays 

Reference Number Gold grade (ppb) Avg.  vs. 

Standard Samples Expected Avg.  Assay Expected 

GLG305-1 5 101.6 99.8 -2% 

GLG305-3 5 55.5 52.4 -6% 

GLG310-3 10 119.3 113.5 -5% 

GLG313-5 10 83.4 66.7 -20% 

GLG908-4 13 65.9 64.0 -3% 

GLG910-2 13 24.7 21.6 -13% 

GLG914-3 5 205.8 205.2 0% 

GLG916-1 12 5.1 8.6 70% 

OXA26 38 79.8 82.4 3% 

OXA45 27 81.1 99.3 22% 

OXD43 5 401 462 15% 

OXD57 33 413 407 -1% 

OXE42 8 610 605 -1% 

OXE56 24 611 592 -3% 
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After checking and drying, samples were pulverized to nominally to 90% passing 75 microns and 

analysed for gold by 50 g fire assay with lead collection, solvent extraction and AAS determination with 

a lower detection limit of 0.01ppm.   

Coarse blanks and OREAS certified reference standards were submitted in batches of pit samples at an 

average frequency of around 1 per 26 and 57 primary samples respectively.  Gold assay grades reported 

for these samples are summarized in Table 11-4 with assays reported as below the detection limit of 

0.01 g/t assigned values of half the detection limit.   

Table 11-4 demonstrates that coarse blank assays show very low gold grades, and average assay results 

for standards closely match expected values, supporting the reliability of sample preparation and 

assaying for the pit samples. 

Table 11-4  Coarse blanks and reference standards included with 2019 pit samples 

Coarse Blanks 

Assay Group Number Gold assay (g/t) 
Proportion 

> 

 Samples Minimum Average Maximum Detection 

2019 SGS  24 0.005 0.006 0.020 13% 

 

Reference Standards 

Reference Number Gold grade (g/t) Avg.  vs. 

Standard Samples Expected Avg.  Assay Expected 

OREAS-214 2 3.030 2.945 -3% 

OREAS-251 9 0.504 0.502 0% 

Combined 11 0.963 0.946 -2% 

 

11.5 Koné RC and Diamond Drilling 

11.5.1 Sample Preparation and Analysis 

Primary analyses of samples from the RC and diamond drilling in the Koné area, which provide the basis 

for the current Mineral Resource estimate were undertaken by several commercial laboratories (Table 

11-1).  Table 11-5 presents the number and proportion of assayed mineralized domain estimation 

dataset composites within the volume of mineralization classified as Indicated or Inferred in the optimal 

pit constraining Mineral Resource Estimates by laboratory.  This table provides an indication of the 

relative contribution of assays from each laboratory to Mineral Resource Estimates. 

Sample preparation and analytical methods were consistent for all laboratories and comprised the 

following: 

• Each batch received was laid out in sequence, weighed and checked in to the Bureau Veritas 

system.  Inhouse geologists responsible for sample submission to the laboratory were 

informed of any missing samples or extra samples not listed on the submission form, and a 

replacement or corrected submission form prepared by inhouse personnel 

• Each, nominally 3 Kg sample was jaw crushed to >80% passing 2 mm and riffle split to produce 

two 1.5 kg sub-samples.  After every twentieth sample and at the end of each assay batch a 

crusher flushing sample of barren vein quartz was used to clean the crusher plates 
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• A 1.5 kg sample was pulverized in a ring mill to 85% passing 75 microns and a 250 g sub-

sample of the pulverized material collected as the primary sample pulp. 

Pulp samples were analysed for gold by 50 g fire assay with lead collection, solvent extraction and AAS 

determination with a lower detection limit of 0.01ppm. 

Table 11-5  Estimation dataset by assay laboratory 

Laboratory Number of composites Proportion of composites 

ALS 1,942 7% 

Bureau Veritas 18,559 66% 

Intertek 7,669 27% 

Total 28,170 100% 

 

11.5.2 Routine Monitoring of Sampling and Assay Reliability 

11.5.2.1 Field Duplicates 

Field duplicates were collected for Koné RC and diamond drilling at average frequencies of around 1 

duplicate per 25 primary samples for both drill types.  Field duplicates were collected consistently with 

and assayed in the same batch as original samples. 

The summary statistics and scatter plots in Figure 11-2 demonstrate that although there is some scatter 

for individual pairs duplicate assay results generally correlate reasonably well with original results 

demonstrating the adequacy of field sub-sampling procedures. 
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Figure 11-2  Field duplicates for Koné RC and diamond drilling 

Au g/t RC Diamond 

 Full Set 0.1 to 10 g/t Full Set >0.1 g/t 

 Orig. Dup. Orig. Dup. Orig. Dup Orig. Dup 

Number 1,974 831 1,671 905 

Average 0.28 0.27 0.60 0.59 0.43 0.44 0.65 0.65 

Difference  -4%  -2%  3%  0% 

Variance 0.53 0.41 0.73 0.67 1.54 2.07 0.69 0.69 

Coef. Variation 2.57 2.35 1.41 1.38 2.87 3.24 1.27 1.27 

Minimum 0.01 0.01 0.10 0.10 0.01 0.01 0.10 0.10 

1st Quartile 0.01 0.01 0.19 0.19 0.04 0.04 0.20 0.19 

Median 0.07 0.07 0.32 0.34 0.14 0.14 0.37 0.37 

3rd Quartile 0.27 0.27 0.65 0.67 0.41 0.42 0.74 0.74 

Maximum 13.2 9.39 8.76 8.57 34.7 30.6 8.00 7.46 

Correl. Coef. 0.85 0.91 0.76 0.70 

  

 

11.5.2.2 Coarse Blanks 

Coarse blanks were routinely included in assay batches from all phases of Koné RC and diamond drilling 

at an average frequency of around one blank per 22 primary samples.   

Table 11-6 summarizes gold assays for these blanks by assay laboratory with samples assaying at below 

the detection limit of 0.01 g/t assigned values of half the detection limit.  This table excludes two 

anomalous samples from the 2018 drilling with gold grades of 0.56 and 1.10 g/t, and two anomalous 

samples from the 2018 drilling with gold grades of 0.35 and 0.68 g/t which appear to reflect 

misallocation. 

Table 11-6 demonstrates that coarse blank assays show very low gold grades relative to typical Koné 

mineralization with no indication of significant contamination or sample misallocation. 
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Table 11-6  Coarse blanks included with Koné drill samples 

Laboratory Number Gold assay (g/t) 
Proportion 

> 

 Blanks Minimum Average Maximum Detection 

Bureau Veritas  2,517 0.005 0.01 0.05 17% 

Intertek 1,330 0.005 0.01 0.12 10% 

SGS 129 0.005 0.01 0.04 15% 

Combined 3,976 0.005 0.01 0.12 14% 

 

11.5.2.3 Reference Standards 

For all phases of Koné RC and diamond drilling samples of certified reference standards prepared by 

commercial standards suppliers were inserted in assay batches at an average rate of around 1 standard 

per 24 primary samples.   

For the 2010 and 2013 drilling programs, the reference standards were sourced from Rocklabs.  For the 

2017 and 2018 drilling, standards were sourced from OREAS.  For the 2019, 2020 and 2021 drill 

programmes both Geostats and OREAS standards were used.  Expected gold grades for the standards 

range from around 0.3 to 6.1 g/t covering the range of typical gold grades shown by Koné drill hole 

samples.   

Table 11-7 summarizes assay results for standards included in batches of drill samples by assay 

laboratory.  This table excluded a small number of standards for which fewer than five samples were 

analysed by each laboratory, and a small number of standards for which reported assays match expected 

values so poorly they are suggestive of sample misallocation.  Table 11-7 demonstrates that although, 

as expected there is some variability for individual samples, average assay results closely match expected 

values. 
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Table 11-7  Reference standards included with Koné drill samples 

Laboratory Reference Number Gold grade (g/t) Avg.  vs. 

 Standard Samples Expected Avg.  Assay Expected 

 

Bureau Veritas  

G308-2 229 1.11 1.07 -5% 

G314-1 320 0.75 0.77 4% 

G315-4 227 0.32 0.32 0% 

G316-6 228 1.40 1.45 3% 

G316-8 42 6.11 6.13 0% 

G319-2 224 3.96 4.00 1% 

G908-4 94 0.96 0.97 1% 

G910-10 99 0.97 0.98 1% 

G912-7 223 0.42 0.42 1% 

G913-2 42 2.40 2.44 2% 

G916-2 229 1.98 2.00 1% 

G916-4 42 0.51 0.51 0% 

OREAS-210 61 5.49 5.46 -1% 

OREAS-214 40 3.03 3.05 1% 

OREAS-219 30 0.76 0.77 1% 

OREAS-222 28 1.22 1.24 2% 

OREAS-231 56 0.54 0.53 -3% 

OREAS-232 35 0.90 0.89 -1% 

OREAS-250 8 0.31 0.38 22% 

OREAS-250b 60 0.33 0.32 -4% 

OREAS-251 63 0.50 0.51 2% 

OREAS-253 20 1.22 1.23 1% 

Combined 2,400 1.47 1.49 4% 

 G314-1 21 0.75 0.77 3% 

Intertek 

G908-4 24 0.96 0.93 -4% 

G910-10 15 0.97 0.94 -3% 

OREAS-210 241 5.49 5.52 1% 

OREAS-214 248 3.03 3.05 1% 

OREAS-219 80 0.76 0.79 4% 

OREAS-231 87 0.54 0.55 2% 

OREAS-232 76 0.90 0.91 1% 

OREAS-250 12 0.31 0.32 4% 

OREAS-250b 76 0.33 0.33 0% 

OREAS-251 51 0.50 0.51 3% 

OREAS-253 75 1.22 1.24 2% 

OREAS-502b 50 0.50 0.49 -2% 

OREAS-504b 137 1.61 1.59 -1% 

Combined 1,193 2.26 2.27 5% 

SGS 

OxH52 12 1.29 1.27 -1% 

OxH66 12 1.29 1.28 0% 

Oxi67 9 1.82 1.82 0% 

SH41 10 1.34 1.31 -2% 

Combined 43 1.41 1.40 -1% 
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Figure 11-5  SGS interlaboratory repeats of Bureau Veritas assays 

 Full dataset 0.10 to 8.0 g/t 

 Original Repeat Original ReDFSt 

 BV Au /t SGS Au g/t BV Au /t SGS Au g/t 

Number 315 175 

Average 0.22 0.23 0.36 0.36 

Difference.  2%  -2% 

Variance 0.07 0.07 0.08 0.08 

Coef. Variation. 1.20 1.15 0.79 0.80 

Minimum 0.01 0.01 0.10 0.10 

1st Quartile 0.05 0.06 0.17 0.17 

Median 0.13 0.14 0.26 0.26 

3rd Quartile 0.32 0.30 0.48 0.42 

Maximum 1.87 1.53 1.87 1.53 

Correl. Coef. 0.90 0.86 
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Figure 11-6  SGS interlaboratory repeats of Intertek assays 

 Full dataset 0.10 to 20 g/t 

 Original Repeat Original Repeat 

 Intertek Au /t SGS Au g/t Intertek Au g/t SGS Au g/t 

Number 639 482 

Average 0.76 0.70 0.93 0.84 

Difference.  -7%  -10% 

Variance 2.58 2.90 1.48 1.41 

Coef.  

Variation. 

2.12 2.43 1.31 1.42 

Minimum 0.01 0.01 0.10 0.10 

1st Quartile 0.13 0.12 0.25 0.22 

Median 0.33 0.32 0.50 0.46 

3rd Quartile 0.86 0.77 1.10 0.95 

Maximum 29.83 33.90 14.58 15.30 

Correl.  Coef. 0.98 0.97 

 

  

 

11.6 Reconnaissance RC Drilling 

11.6.1 Sample Preparation and Analysis 

Samples Analysis from the 2019 reconnaissance RC program, which primarily focused on central 

portions of the Koné Exploration Permit including the Koné area were submitted to Bureau Veritas in 

Abidjan, Côte d’Ivoire for analysis consistently with earlier assaying of drill hole samples by this 

laboratory described above. 

Samples from the 2020 reconnaissance RC drilling which targeted the Petit Yao Prospect were submitted 

to the Intertek laboratory in Tarkwa, Ghana for analysis.  After checking and drying, samples were 

pulverized to nominally to 90% passing 75 microns and a 1 kg sample analysed by 12-hour Leachwell 

Bulk Leach Extractable Gold (BLEG) and AAS determination with a lower detection limit of 0.01 ppm. 
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Figure 11-8  Alternative method and inter-laboratory duplicates for reconnaissance drilling 

Au g/t Bureau Veritas Screen Fire Intertek Bottle Roll 

 Coarse Reject Duplicates Field Duplicates 

 Full set > Detection Full set <10 g/t 

 Orig. Dup. Orig. Orig. Orig. Dup. Orig. Dup. 

Number 92 57 46 45 

Average 0.77 0.77 1.24 1.24 1.48 1.59 1.25 1.32 

Difference.  0%  0%  8%  5% 

Variance 3.18 2.93 4.57 4.15 5.33 7.00 3.06 3.61 

Coef.  

Variation. 

2.32 2.22 1.73 1.64 1.56 1.66 1.40 1.44 

Minimum 0.01 0.01 0.02 0.01 0.01 0.01 0.01 0.01 

1st Quartile 0.01 0.01 0.08 0.04 0.13 0.17 0.11 0.16 

Median 0.05 0.04 0.36 0.39 0.62 0.65 0.59 0.63 

3rd Quartile 0.62 0.72 1.16 1.68 1.86 1.81 1.82 1.67 

Maximum 11.74 10.30 11.74 10.30 11.74 14.08 7.66 8.56 

Correl.  Coef. 0.99 0.99 0.94 0.89 

 

  

 

11.7 Density Measurements 

Bulk density measurements available for the Koné drilling include 4,125 immersion measurements 

performed by inhouse personnel on 10 to 15 cm lengths of diamond core which were oven dried for 24 

hours at 1000C and wax coated to prevent water absorption.  Densities were measured by the 

Archimedes method with allowance for the wax coating. 

Table 11-10 summarizes the primary oven-dried wax coated immersion density measurements available 

for Koné coded by combined mineralized domain, oxidation zone and rock type wire-frames interpreted 

by Montage from drill hole logs.  This table, which excludes three samples supplied with negative 

densities shows that for each oxidation zone average density measurements show little variability with 

rock type and mineralized domain. 
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Figure 11-9  SGS versus in house paired density measurements 

 In house (t/bcm) SGS (t/bcm) 

Number 50 

Average 2.77 2.78 

Variance 0.01 0.01 

Coef.  Variation. 0.04 0.04 

Minimum 2.47 2.43 

1st Quartile 2.73 2.72 

Median 2.77 2.77 

3rd Quartile 2.81 2.82 

Maximum 2.99 3.09 

Correl.  Coef. 0.93 

By Oxidation Zone 

 Number Average (t/bcm)  

  In house SGS Difference 

Oxide 1 2.47 2.46 -0.4% 

Transition 2 2.53 2.51 -0.6% 

Fresh 47 2.79 2.79 0.1% 

Total 50 2.77 2.78 0.1% 
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12 DATA VERIFICATION 

Verification checks undertaken by the author to confirm the validity of information for the RC and 

diamond drilling in the database compiled for the current study include the following: 

• Checking for internal consistency between and within database tables 

• Spot check comparisons between database entries and original field records 

• Comparison of assay entries with laboratory source files 

• Comparison of assay values between nearby holes and between different sampling phases. 

These checks were undertaken using the working database compiled by the author and check both the 

validity of Montage‘s master database and potential data transfer errors in compilation of the working 

database.   

The consistency checks showed no significant inconsistencies.   

While visiting Montage’s field office in Fadiadougou, the author compared original field records with 

database entries.  These checks included 180 down hole survey table records and down hole depths 

and sample identifiers for 5,523 assay intervals representing approximately 25% and 33% of database 

entries respectively at that time.  Relative to the drill holes informing the current estimates, these checks 

represent 1.4% and 6% of down hole survey and assay records respectively.  These spot checks showed 

no significant inconsistencies. 

For 99.5% of routine assays from RC and diamond drilling, and all 956 of the inter-laboratory repeat 

assays performed by SGS in 2021 the author compared database assay entries with gold grades in 

laboratory source files supplied by Montage (Table 12-1).  These checks showed no inconsistencies.   

The author considers that the resource data has been sufficiently verified to form the basis of the current 

Mineral Resource estimates and exploration activities, and that the database is adequate for the current 

estimates and exploration activities.  The author considers that the data verification process included 

no limitations or failures. 

Table 12-1  Database versus laboratory source file checks for RC and diamond samples 

Period Number of assays Proportion 

 In database Checked Checked 

2010 925 925 100.0% 

2013 1,766 1,766 100.0% 

2017-18 13,878 13,878 100.0% 

2019-20 22,812 22,812 100.0% 

2021 49,765 49,307 99.1% 

Combined 89,146 88,688 99.5% 
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Table 13-1  Summary of 2018 Cyanide Leach Testwork Results 

 

Summary highlights of this work are as follows: 

• Heap leaching failed to achieve satisfactory gold dissolution on the predominant fresh ore 

type and so this process route was discounted 

• No preg-robbing was observed and the levels of organic carbon were low, CIP was selected 

as the appropriate cyanide leach process 

• Good gold leach extraction rates were achieved 91 - 92% from a ~1.0 g/t Au feed grade on 

the fresh composite.  The FW fresh composite was lower at 88% and the cyanide consumption 

was higher due to the presence of additional copper sulphides in this ore type 

• Unadjusted gravity recoveries were reasonable at 23% on the predominant fresh sample but 

no additional benefits were seen in terms of leach kinetics or terminal cyanide leach residue.  

As a consequence, gravity concentration was rejected from the future flowsheet development 

testwork 

LEACHING TESTWORK: SUMMARY OF RESULTS 

Comp ID 
Crush/Grind 

Size 

Leach 

Duration 

(hrs) 

Leach Type 

Au Grades (g/t) Au 

Extraction 

(%) 
Head Tail 

Oxide 

P100 20mm 

504 Coarse-crush IBR 

1.49 0.06 96.5 

P100 10mm 1.43 0.05 96.5 

P100 5mm 1.10 0.05 95.5 

P100 1mm 1.20 0.06 95.2 

P80 75µm 48 

Direct Leach 1.38 0.03 97.8 

CIL 1.31 0.04 97.3 

Gravity/Leach 1.15 0.04 97.0 

Transition 

P100 20mm 

504 Coarse-crush IBR 

0.94 0.19 80.7 

P100 10mm 1.28 0.31 76.1 

P100 5mm 0.98 0.21 79.2 

P100 1mm 0.98 0.11 88.9 

P80 75µm 48 

Direct Leach 1.71 0.06 96.5 

CIL 1.24 0.08 93.5 

Gravity/Leach 0.91 0.05 94.5 

Fresh 

P100 20mm 

504 Coarse-crush IBR 

1.20 0.75 37.1 

P100 10mm 1.06 0.52 51.2 

P100 5mm 1.24 0.53 57.4 

P100 1mm 0.87 0.19 78.7 

P80 75µm 48 

Direct Leach 1.04 0.09 91.4 

CIL 1.00 0.08 92.5 

Gravity/Leach 0.91 0.08 91.2 

FW Fresh 

P100 10mm 

504 Coarse-crush IBR 

1.85 1.16 37.3 

P100 5mm 1.86 0.89 51.9 

P80 75µm 48 

Direct Leach 1.81 0.22 87.9 

CIL 1.81 0.29 83.9 
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• The preliminary Bond Ball Mill Work indices were in line with subsequent multiple sample 

testing programs.   

13.2 Metallurgical Testing 2020 

The scope of work was designed to optimise the whole ore primary crush – SAB comminution circuit 

followed by CIP flowsheet, provide carbon modelling data and generate samples for third party 

thickener vendor testwork as well as TSF design testwork. 

13.2.1 Variability Comminution & Physical Testing 

A total of 43 samples were submitted for comminution testing and included SMC and Bond ball mill 

grindability testing on all samples, as well as Bond low-energy impact and Bond abrasion testing on 

eight samples.   

This phase of testwork focussed on the Fresh domain which comprises 87% of total resource tonnage.   

Table 13-2  Summary of 2020 Comminution testing 

 

These results were used to support SAB comminution circuit equipment sizing. 

13.2.2 Leach Conditions Optimization Testing 

In total, 36 leach optimization tests were completed using the Fresh Master Composite Sample and the 

objective of the tests was to determine the optimal conditions. 

Upon completion of the tests, the optimized leach conditions were as follows: 

• Grind Size P80 target of 75 µm 

• Pulp Density 50% solids (w/w) 

• Pulp pH 10.5 - 10.7 (maintained with lime) 

• 36 hour leach retention time 

• Cyanide concentration of 0.5 g/l NaCN (maintained for 8 hours) 

• Dissolved oxygen concentration of ~30 mg/l (tests sparged with oxygen) 

• No pre-aeration 

  Average 

Oxidation Zone 
No 

Samples 
A x b 

SCSE 

kWh/t 

CWi 

kWh/t 

BWi 

kWh/t 

Ai 

g 

Fresh 39 30.0 11.5 15.8* 11.3 0.45* 

Transition 4 107 6.9 8.5** 7.0 0.12** 

  * From seven samples 

  ** From one sample 
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Table 13-4  Dynamic Thickening Testwork Results 

Sample 

Feed Flocculant Underflow Overflow  

Flux 

(t/(m2h)) 

Liquor 

RR 

(m/h) 

Type 
Dose 

(g/t) 

Meas.  

Solids 

(% (w/w)) 

YS 

(Pa) 

Solids 

(mg/l) 

Fresh 

Composite 
0.80 3.31 910 VHM 30 65.2 11 <100 

Transition 

Composite 
0.80 3.50 923 SH 40 57.7 28 280 

Oxide 

Composite 
0.70 8.32 

945 VHM 

30 36.2 3 110 

60% Fresh 

40% Oxide 
0.80 5.11 60 50.9 31 1162 

70% Fresh 

30% Oxide 
1.09 6.27 60 50.3 16 827 

80% Fresh 

20% Oxide 
1.09 5.59 60 52.1 15 410 

 

The testwork shows that the fresh & transition composite sample can be thickened to well in excess of 

the planned leach circuit feed % solids (50%).  However, the 30% and 40% oxide blend samples 

produced underflow densities of around 50% solids.  The 20% oxide blend sample produced underflow 

density of 52% solids and on this oxide ore blend, the testwork concluded that flocculant would to be 

supplemented by circa 35g/t coagulant to control thickener overflow clarity.   

13.2.7 Rheological Tests 

Five samples were submitted for rheology testwork.  The three mineralization zone master composites 

(Fresh, Transition, and Oxide Comps) were initially tested.  The rheology tests were completed on “pre-

leach” samples that were ground to the target grind size P80 and processed as-is.  The samples were 

not thickener underflow samples. 

Two thickener underflow samples were also submitted for rheology testwork.  These samples were 

referred to as “80% Fresh 20% Oxide Underflow” and “70% Fresh 30% Oxide Underflow”.  These samples 

were products from dynamic thickener tests conducted. 

Figure 13-4 summarizes the relationship between unsheared yield stress and pulp density for the 

different samples tested.  The fresh composite showed the most favourable flow behaviour, followed by 

transition and the worst behaviour was observed in the oxide blends.   
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Figure 13-4  Thickener Test Yield Stress Curve 

 

The thixotropic nature of the oxide mineralization requires that the oxides are blended to <20% to 

maintain 50% solids feeding the leach circuit and avoid any adverse affects associated with carbon 

adsorption kinetics. 

13.3 Metallurgical Testing 2021 

The scope of work was designed to advance the flowsheet development and optimization to DFS level 

and was designed to deal with the 2020 Metallurgical testing recommendations as follows: 

• Additional comminution testing to increase the variability sampling particularly on oxide 

mineralization 

• Extend variability testing, specifically on low grade samples to verify metallurgical response at 

the lower grades at site ambient temperature and design DO conditions 

• Further metallurgical testing to re-evaluate whether introduction of a gravity stage has a 

beneficial effect on metallurgy. 

13.3.1 Variability Comminution & Physical Testing 

The sample selection for this phase of work focused on increasing the variability study data base for the 

predominant fresh ore type whilst specifically generating more data for oxide (Saprolite and Saprock) 

mineralisations.  Testwork focused on increasing the variability study data base for the predominant 

fresh ore type whilst specifically generating more data for oxide (Saprolite and Saprock) mineralisations. 

A total of 69 SMC tests were conducted over all studies (2018, 2020 and 2021) and the total data base 

was used to support the DFS comminution circuit design. 

The SMC results of all studies are summarized in Table 13-5. 
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The Gravity Amenability Test “GAT” was conducted on a 3.7 kg composite made up of all six samples.  

35% of the gold was recovered into a 6% weight yield low grade concentrate (~1 g/t Au) and this 

concentrate was upgraded using a Mozley panner to produce a 0.07% weight yield gravity concentrate 

assaying 21.4 g/t Au and containing 9% (~1% overall) of the gold in tailings. 

The diagnostic leach results showed that the majority of the gold is locked in sulphides or in silicates 

and/or associated with fine sulphide particles which are locked within larger silicate particles.   

The QEMScan mineralogy showed that the major sulphide mineral is pyrite with minor Chalcopyrite.  

The grain size of the pyrite ranges between 18-46 microns, whereas the chalcopyrite was more 

consistently finer ~20 microns. 

The Pyrite grains ranged between 89-98% free and liberated, the remaining particles occur as complex 

particles associated with host rock minerals. 

The Chalcopyrite grains ranged between 66-99% free and liberated, the remaining particles occur as 

complex particles associated with host rock minerals. 

13.3.5 Cyanide Leach Variability Testwork 

The objective of this testwork was to further define gold leach extraction and reagent consumptions 

using new lower gold grade samples that were in line with the lower DFS resource grades. 

A total of 130 samples (31 PEA & 99 DFS) were tested using the optimised conditions as follows: 

• 1 kg standard bottle roll tests 

• 35-40oC pulp temperature 

• Grind Size P80 target of 75 µm 

• Pulp Density 50% solids (w/w) 

• Pulp pH 10.5-10.7 (maintained with lime) 

• 36 hour leach retention time 

• Initial cyanide concentration dosage of 0.5 g/l NaCN and then 0.4 g/l NaCN maintained for 

the first 8 hours of the test.  After 8 hours, the cyanide concentration decayed until the end of 

the test 

• Dissolved oxygen concentration of ~20 mg/l (tests sparged with oxygen) 

• No pre-aeration 

• No lead nitrate addition. 
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Figure 13-5  Relationship between g/t Au in Residues and g/t Au in Feed for Fresh Domains 

 

 

Figure 13-6  Relationship between g/t Au in Residues and g/t Au in Feed for Transition Domains 

 

Figure 13-7  Relationship between g/t Au in Residues and g/t Au in Feed for Oxide Domains 
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Figure 13-13  Relationship between Free Cyanide and g/t Au in residues 

 

13.3.7 Carbon Modelling 

Additional modelling (leach kinetic and adsorption kinetic) tests were completed using the Year 2 and 

Year 11 Composite samples and the results were compared to the Fresh Composite (from the previous 

modelling test results, 17236-01).  The objective of the testwork was to see how the plant might respond 

to changes in the feed to the leach and CIP plants as the mine progresses through the different ore 

zones.   

The results provided re-assurance that if the number of stages of adsorption is increased from six to 

eight, then solution assays in tailings of <0.005 mg/l are achievable. 

kK constants of 84 and 90 were obtained for the Year 2 ad Year 11 composite respectively. 

13.3.8 Thickener Tests 

Two new composite samples were blended together to produce 20 kg solids as a pulp for further third 

party vendor thickener testing.  These new blends consisted of 90% fresh and 10 % oxide, in one sample 

the 10% oxide was saprolite and in the other sample was saprock. 

The objective was to confirm if coagulant is required in the design with the lower quantities (10% max) 

of oxide in the typical plant feed blend. 

The results show that adding 5g/t coagulant produced less than 200ppm supernatant overflow clarity.  

At the existing thickener design flux rate of 1.09 tph/m2, thickener underflow densities of 59% and 62.5% 

were achieved with the saprolite and saprock blended samples respectively. 
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Figure 13-15  Comminution Sample Locations – Plan 

   

 

Figure 13-16  Comminution Sample Locations – Section 
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Figure 13-21  Summary of Total Gold Recovery 

 

 

13.4.4 Clay Speciation 

The testwork confirmed that Kaoilinite (sticky clay) and Montmorrilonite and Nontronite (swelling clays) 

are present in major amounts (>30%) in the oxide domain.  Kaolinite appears to dominate more in the 

Saprolite oxide, and Montmorillonite and Nontronite dominates more in the Saprock. 

13.4.5 Gravity Concentration 

The testwork conducted clearly shows that there are no significant benefits of installing a gravity 

recovery stage due to the inherently very fine grain size of the gold. 

13.4.6 Leach Residue Diagnostic Testwork 

The testwork confirmed that the level of free recoverable gold in tailings is low (~1%).  The majority of 

the gold is encapsulated within sulphides and the remainder encapsulated within host rocks. 

The use of higher weight yield multi gravity equipment as a scavenging stage is not justified. 

13.4.7 Cyanide Leach Variability Testwork 

Figure 13-22 show the maximum, average and minimum values for the g/t Au, %S and ppm Cu in all 

samples tested. 

The DFS average g/t Au samples selected contained lower (0.71g/t Au) as planned and more in line with 

resource g/t Au.  The range g/t Au studies contained sufficient data to provide relationships between 

g/t Au in feed and g/t Au in residues as shown above.  The %S & ppm Cu in feed was found to have a 

significant greater range of values in the North HW Fresh domain, this domain only contains 2.9% of 

total process tonnage and 2.5% of processed contained ounces but is characterised by elevated 

sulphides and specifically copper sulphides.  Some copper spikes were seen in North Transition domain 

that results in higher localised cyanide consumption. 
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13.4.11 Thickener Testing 

The additional DFS thickener testing at the fixed flux rate of 1.09 tph/m2 has been shown that small 

(5g/t) doses of coagulant are required to ensure the thickener supernatant clarity is <200 ppm solids.  

The additional benefit of adding this small amount of coagulant is that the flocculant dosage can be 

reduced.  The thickener underflow densities using the anticipated 10% oxide blends whether using 

Saprolite or Saprock oxides, all confirm that thickener underflow densities can be higher than previously 

anticipated which allows more recycle of free cyanide in the tailings thickener overflow water to the 

leach feed in order to dilute pre-leach thickener underflow down to achieve target 50% solids for 

leaching.  This will ultimately provide potential to reduce the cyanide consumption rates in practice, this 

effect is not factored into the financial modelling and so provides some potential to reduce sodium 

cyanide consumption costs as the project goes into production. 

13.4.12 Rheological Properties 

The rheological properties of the 10% oxide blends proposed do not show any signs of increasing the 

stress yield values to levels that would adversely affect adsorption of gold onto carbon and this has 

been supported by the carbon modelling work described above. 

The critical solids densities calculated by plotting stress yield versus % solids in pulp are supported and 

verified by the additional thickener testing described above. 
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14 MINERAL RESOURCE ESTIMATE 

14.1 Introduction 

Recoverable resources were estimated for the Koné deposit by Multiple Indicator Kriging (MIK) with 

block support correction to reflect open pit mining selectivity, a method that has been demonstrated 

to provide reliable estimates of resources recoverable by open pit mining for a wide range of 

mineralization styles.   

The estimates are based on RC and diamond drilling data supplied by Montage in August 2021.  Details 

of this sampling and assay are described in previous sections of this report.   

Micromine software was used for data compilation, domain wire framing and coding of composite 

values and GS3M was used for resource estimation.  The resulting estimates were imported into 

Micromine for resource reporting.   

The Mineral Resource estimates have been classified and reported in accordance with NI 43 101 and 

the classifications adopted by CIM Council in May 2014.  Estimates tested by drilling spaced at around 

50 by 50m are classified as Indicated, with Inferred estimates based on generally 100m spaced drilling. 

The estimates are constrained within an optimal pit generated at a gold price of $US 1,500/oz below a 

topographic wire frame produced by Montage from DGPS surveys. 

Resource modelling was undertaken in a local grid defined by Montage, which comprises a rotation of 

35° and plan view offset from WGS84 and an elevation increase of 1,000 m (Table 14-1) This 

transformation aligns the RC and diamond drilling traverses with local grid east-west section lines.  All 

figures, coordinate and direction references in this chapter reflect local grid. 

Table 14-1  WGS84 to local grid transformation 

 WGS84 Local Grid 

Easting 756,452.21 mE 5,000.00 mE 

Northing 964,427.14 mN 24,600.00 mN 

Rotation -35o  

Elevation change +1,000 m  

 

14.2 Mineralization Interpretation and Domaining 

Drilling at Koné has delineated a northerly trending mineralized zone which dips to the west at around 

50o.  The transition from gold mineralization to barren host rock is generally characterized by diffuse 

grade boundaries.   
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The current resource modelling incorporates a mineralized envelope interpreted by MPR on the basis 

of composited gold grades capturing continuous intervals of greater than 0.1 g/t, and a background 

domain.  Drill samples within the background domain, which extends to generally around 130 m from 

the mineralized envelope show generally low gold grades and rare, generally discontinuous zones of 

elevated gold grades.  The background domain does not contribute to Mineral Resource estimates.  

Domain boundaries were digitized on cross sections, snapped to drill hole traces where appropriate, 

then wire framed into a three dimensional solid. 

The mineralized envelope around 130 which strikes north-north east (350) and dips to the west an 

average of around 50o is interpreted over 2.4 km of strike with horizontal widths ranging from around 

35 to 450 m and averaging around 215 m.  True widths are up to 350 m.   

The mineralized envelope is subdivided into three mineralized domains comprising lower grade 

southern and northern domains, and a main higher grade central zone.  For each mineralized domain, 

average drill hole composite gold grades are higher in the western portion than in the east. 

Montage supplied surfaces representing the base of complete oxidation and the top of fresh rock 

interpreted from drill hole geological logging.  These surfaces were used for flagging of estimation 

dataset composites into oxide, transition and fresh subdomains, density assignment and partitioning 

resources by oxidation type.  Within the mineralized envelope area, the depth to the base of complete 

oxidation ranges from around 8 to 45 m and averages 24 m with fresh rock occurring at of around 15 

to 56 m averaging 35 m. 

Figure 14-1 shows the surface expression of the mineralized domain relative to traces of the RC and 

diamond drilling utilized for Resource estimation.  Figure 14-3 shows example cross sections of the 

estimation domains relative to drill hole traces coloured by composited gold grades and block model 

estimates.  These plots demonstrate that for some cross sections, the resource drill holes do not all 

penetrate the full width of the mineralized envelope.  For these sections drilling preferentially tests the 

western, generally higher average gold grade portions of the mineralized envelope.   
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Figure 14-1  Mineralized Domain and RC and Diamond Drill Traces 

 

Produced by MPR in August 2021 from information supplied by Montage.  Local Grid. 

14.3 Estimation Dataset 

The estimates are based on two metre down hole composited gold grades from RC and diamond drilling 

comprising 41,555 composites with gold grades ranging from 0.000 to 51.16 g/t and averaging 0.35 g/t.  

Samples from RC and diamond drilling provide approximately equal proportions of the combined 

mineralized domain composites. 

Table 14-2 presents univariate statistics of composite gold grades for the estimation dataset 

subdivided by mineralized domain and oxidation zone.  Notable features of these statistics include the 

following: 

• At 0.04 g/t, the mean gold grade for the background domain composites is notably lower than 

for the mineralized domains demonstrating that the domaining has been effective in assigning 

most mineralized composites into the mineralized domains 

• The central mineralized domain contains notably more composites than the south and north 

domains with this domain providing around 81% of the combined mineralized domain dataset 
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• At 0.50 g/t mean gold grade for composites from the central mineralized domain is notably 

higher than for the south and north mineralized domains 

• With the exception of the South Mineralized Domain which represents around 4% of the 

combined mineralized domain dataset, and contains comparatively few completely oxidized 

and transition zone composites average composite grades for each mineralized domain show 

relatively little variability between oxidation zones 

• Gold grades show strong positive skewness with a coefficient of variation of around two 

indicating that MIK is an appropriate estimation technique. 

Table 14-2  Estimation dataset statistics 

Au g/t Background Domain South Mineralized Domain  
Comp.  Ox Trans. Fresh Total Comp.  

Ox. 

Trans. Fresh Total 

Number 2,310 675 7,263 10,248 119 42 1,190 1,351 

Mean 0.04 0.02 0.04 0.04 0.06 0.06 0.25 0.23 

Variance 0.02 0.00 0.02 0.02 0.01 0.01 0.11 0.10 

Coef.  Var. 3.18 2.91 3.08 3.12 1.55 1.34 1.32 1.40 

Minimum 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 

1st Quartile 0.01 0.01 0.01 0.01 0.01 0.01 0.05 0.04 

Median 0.01 0.01 0.01 0.01 0.02 0.03 0.15 0.13 

3rd Quartile 0.04 0.02 0.04 0.04 0.07 0.06 0.34 0.31 

Maximum 2.75 1.39 5.70 5.70 0.46 0.31 4.59 4.59 

Au g/t Central Mineralized Domain North Mineralized Domain  
Comp.  Ox Trans. Fresh Total Comp.  

Ox. 

Trans. Fresh Total 

Number 2,348 1,261 21,801 25,410 994 381 3,171 4,546 

Mean 0.53 0.50 0.49 0.50 0.33 0.28 0.30 0.31 

Variance 0.83 0.75 1.07 1.04 0.51 0.18 0.51 0.48 

Coef.  Var. 1.73 1.75 2.10 2.05 2.14 1.53 2.35 2.25 

Minimum 0.000 0.000 0.000 0.000 0.005 0.005 0.000 0.000 

1st Quartile 0.11 0.09 0.09 0.10 0.07 0.05 0.05 0.06 

Median 0.27 0.23 0.23 0.24 0.16 0.16 0.15 0.15 

3rd Quartile 0.63 0.57 0.55 0.55 0.34 0.33 0.34 0.34 

Maximum 24.03 13.43 51.16 51.16 12.42 4.47 25.18 25.18 

 

14.4 Estimation Parameters 

The block model frame work used for MIK modelling covers the full extents of the informing composites 

and mineralized domains.  It comprises panels with dimensions of 25 m east-west by 50 m north-south 

and 10 m vertical defined in local grid coordinates.   

For each domain, assayed composites from all three oxidation subdomains were combined for 

determination of indicator thresholds and class mean gold grades.  This approach reflects the generally 

limited variability in average composite gold grades with oxidation zone and provides sufficient 

composites to generate robust conditional statistics.   
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Indicator grade thresholds were defined using a consistent set of percentiles for data in each domain.  

All class grades were determined from bin mean grades with the exception of the upper bins, which 

were reviewed on a case by case basis and an appropriate grade selected to reduce the impact of small 

numbers of outlier composites.  For the Central Mineralized Domain, the upper bin grade was estimated 

from the bin mean grade with 15 outlier gold grade composites cut to 15 g/t.  In the author’s experience 

the approach adopted for determination of upper bin grades is appropriate for MIK modelling of highly 

variable mineralization such as Koné.   

Table 14-3 presents the indicator thresholds and bin mean grades with the value and source of the 

upper bin grades used for estimation shown below the upper bin mean grade. 

Indicator variograms were modelled for each indicator threshold from the combined mineralized 

domain composites.  For determination of variance adjustment factors a variogram was modelled from 

composite gold grades.  The modelled variograms are consistent with geological interpretation and 

trends shown by composited gold grades, showing an average westerly dip of around 50o. 

As an example of the variogram models, Figure 14-2 presents a three dimensional variogram surface 

map of the median indicator variogram model at variogram value of 0.85. 

The four progressively more relaxed search criteria (Table 14-4   used for MIK estimation were aligned 

with dominant domain mineralization orientation and inclined towards the west at 50o.  Search pass 4 

informs a small number of panels in broadly sampled areas.  Panels informed by this search pass 

represent around 0.3% of estimated mineral resources and reliability of these estimates does not 

significantly impact confidence in estimated resources. 

The model estimates include a variance adjustment to give estimates of recoverable resources above 

gold cut off grades for selective mining (SMU) dimensions of five by ten by five metres (east, north, 

vertical).  The variance adjustments were applied using the direct lognormal method and the adjustment 

factors listed in Table 14-5. 

Figure 14-2  Three dimensional variogram plot 
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The Indicated and Inferred estimates are restricted to model panels within the mineralized envelope 

tested by drilling generally spaced at closer than 100 by 100 m.  More broadly sampled and peripheral 

mineralization is too poorly defined for estimation of Mineral Resources and is not included in estimated 

resources. 

Model estimates were classified as Indicated and Inferred by estimation search pass and two sets of 

sectional polygons defining areas of consistently spaced drilling for each model row. 

Panels informed by search pass 1 within polygons defining the outer limits of consistently 50 by 50 m 

spaced drilling are classified as Indicated.  Remaining panels within polygons defining the limits of 

generally 100 by 100 m and closer spaced drilling, including all search pass 2, 3 and 4 panels were 

initially classified as Inferred.  Comparatively rare isolated search pass 2 and 3 panels within areas of 

generally 50 by 50 m drilling were re-classified as Indicated ensuring all panels within reasonably closely 

drilled areas are classified as Indicated, giving a consistent distribution of resource categories.  These 

re-classified panels are commonly near surface and due to the search 1 octant requirements are not 

informed by this search pass. 

The plots in Figure 14-3 show the polygons used for assignment of confidence categories in red and 

green respectively. 

14.7 Model Reviews 

Model reviews included comparison of estimated block grades with informing composites.  These 

checks comprised inspection of sectional plots of the model and drill data and review of swath plots 

and showed no significant issues. 

Figure 14-3 shows representative cross sections of the Koné block model.  These plots show model 

panels scaled by the estimated proportion above 0.2 g/t cut off and coloured by the estimated gold 

grade above this cut off relative to the estimation domains and drill hole traces coloured by two metre 

composited gold grades.  Model panels shown in this figure are restricted to those within the optimal 

pit used for constraining Mineral Resource estimates. 

The plots in Figure 14-3 include instances where model blocks appear poorly correlated with mineralized 

intercepts in nearby drill holes.  This reflects the way the resource models have been presented.  Only 

model blocks that contain an estimated resource above 0.2 g/t gold cut off are plotted and the 

proportion above cut off has been used to scale the east dimension of the blocks for presentation 

purposes.  The scaling occurs about the model block centroid coordinate and introduces the apparent 

miss match between data and the resource model blocks. 

The swath plot in Figure 14-4 compares average mineralized domain composite grades and average 

MIK panel grades within the volume of model blocks classified as Indicted.  For preparation of this plot 

average composite gold grades from the south, central and north mineralized domains include 

uppercuts of 2.7, 7.1 and 4.9 g/t respectively representing the 99.75th percentile of each dataset 

reducing the impact of a small number of outlier composite grades. 
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Figure 14-4 shows that although, as expected average MIK panel grades are smoothed relative to 

average composite grades they generally closely follow the trends shown by composite mean grades 

with the exception of peripheral areas of limited and variably spaced sampling at the extremities of the 

deposit.  The figure shows local apparent deviations between model and composite trends which are 

influenced by the variability in drill hole spacing, such as clustering of drilling in areas of higher average 

grade mineralization in the north of the deposit.  These features reflect the distribution of drilling and 

do not represent biases in the model estimates. 
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Figure 14-3  Model Blocks at 0.2 g/t cut off 

 

24,700m N 

 

24,900m N 

Source MPR, August 2021, Local Grid 

 


