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1 EXECUTIVE SUMMARY 

1.1 PROJECT OVERVIEW 

The relevant assets comprise the Khoemacau Copper Mine (ñKCMò or ñthe Projectò) mining and 

prospecting licence areas, located within the Ngamiland and Ghanzi districts of northwest 

Botswana, in the Kalahari Desert. 

The Project consists of a current operating underground copper mine (Zone 5), and a total of 14 

other deposits which have defined Mineral Resources and are planned to be under production in 

the future. 

Mining commenced in 2021 at the Zone 5 deposit with ore processed through the 3.65 Mtpa 

Boseto processing plant. Commissioning of the Zone 5 mine, based on a Prefeasibility Study 

(PFS), was completed in 2023 to support an Expansion Project focused on development and 

mining of three additional areas (Mango, Zeta North East (Zeta NE) and Zone 5 North (Zone 

5N)) that will replace Zone 5 production from the Boseto processing plant. The study proposes 

expansion of production from Zone 5 from 3.65 Mtpa to 4.50 Mtpa that would be processed 

through a new processing plant co-located in the immediate vicinity of the existing Zone 5 

underground mines. 

1.1.1 Location, Climate and Access 

KCMôs mining and prospecting licence areas occur in a sparsely populated region of northwest 

Botswana in the Kalahari Desert, within the Ngamiland and Ghanzi districts, and cover an area 

of 4,040 km2. The licence area is approximately 70 km southwest of the town of Maun and 50 

km south of the village of Toteng. The town of Maun is the third-largest town in Botswana and 

serves as a tourism gateway for access to much of northern Botswana. 

Although officially still a village, Maun has developed rapidly from a rural frontier town and has 

spread along the Thamalakane River. It has established shopping centres, hotels, 

accommodation lodges and car hire, whilst retaining a rural atmosphere, and local tribesmen 

continue to bring their cattle to Maun to sell. 

The Project lies at an altitude of approximately 1,000 m above sea level in the Kalahari Sandveld, 

a gently undulating sand-covered plain with variations of about 150 m from east to west. The 

climate of the Project area is semi-arid and tropical, with highly variable and unreliable rainfall, 

with annual rainfall normally less than 500 mm. 

The northern region of Botswana has a limited history of mining activity, although a variety of 

commodities have been mined both historically and recently including diamonds, copper, silver, 

gold and nickel. Other economic minerals in the region include uranium and coal. 

There is established infrastructure available to support the Project including, grid power, and 

wellfield water supplies. Labour and supplies for most of the basic mining and exploration needs 

for the Project can be obtained from within Southern Africa. 

1.1.2 Ownership, Licences and Permits 

KCM is wholly owned by private company Cuprous Capital Ltd, which in turn is owned 88.1% by 

Cupric Canyon Capital LP (ñCupricò), a company majority owned by funds advised by Global 

Natural Resource Investments (ñGNRIò) and 11.9% by Resource Capital Fund VII LP. GNRI was 

formed by a management buyout of the former Barclays Natural Resource Investments private 

equity business from Barclays Bank PLC in October 2015 and is focused on the global natural 

resources sector, specifically on upstream oil and gas (excluding the US), mining, associated 

services and power. Established in 1998, Resource Capital Funds (ñRCFò) is a group of commonly 

managed private equity funds with a mining sector specific investment mandate. 
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In February 2013, Cupric completed the acquisition of the Toronto Stock Exchange listed 

company Hana Mining Ltd and the locally registered company, Hana Ghanzi Copper (Pty) Ltd and 

since renamed the latter Khoemacau Copper Mining (Pty) Ltd. In July 2015, KCM acquired 

Discovery Copper Botswana (ñDCBò), now wholly owned by KCM, which included the Boseto 

operation, in particular the processing plant, and various early-stage resources. The Boseto 

processing plant was in operation for approximately 2.5 years producing copper-silver 

concentrate from three open pit mining areas. Operations at Boseto were halted in February 

2015 just before the project was acquired by KCM. 

In November 2023, MMG announced that it has entered into a Share Purchase Agreement (SPA) 

to acquire the parent company of the KCM in Botswana. The transaction aligns to MMGôs strategy 

to build a portfolio of high-quality mines supplying the minerals most important to a 

decarbonised world. 

The prospecting licence area consists of 10 prospecting licence blocks: four DCB licences over 

the Boseto Operation (PL098/2005 to PL101/2005) and six KCM licences (PL001/2006 to 

PL005/2006, and PL095/2019). Additionally two mining licence tenements are in place as 

described below. 

In March 2015, KCM was granted a mining licence (ML2015/5L) contained within PL002/2006, 

PL001/2006 and PL004/2006, for the Zone 5 and NE Fold (which is part of the Banana Zone) 

areas. In 2019, part of ML2015/5L covering the Banana Zone was converted back to a 

prospecting licence status, resulting in the creation of new prospecting licence PL095/2019. In 

2018, KCM was granted an expansion to the Zone 5 mining licence, contained within 

PL099/2005. DCB was granted its mining licence (ML2010/99L), contained within PL099/2005, 

on 20 December 2010. DCB was granted two amendments to the mining licence: one allowing 

underground mining to be undertaken at the Zeta pit (2014) and the other allowing enlargement 

of the area toward the northeast to include Zeta NE (2015). 

Details on tenement status, and other agreements, licences, surface rights and permits are 

detailed in this report. 

1.2 PROJECT HISTORY 

1.2.1 Exploration History 

The first documented grassroots exploration for copper within the Project area was in the early 

1960s by Johannesburg Consolidated Investments. Since then, there has been sporadic 

exploration in the area which has included: 

Å Soil geochemistry, field mapping, structural and petrographic studies. 

Å Airborne and ground geophysical surveys (aeromagnetic, airborne electromagnetic, seismic, 

and gravity). Interpretation of the geophysics has been critical in understanding the 

stratigraphic architecture of the Project area. 

Å Extensive DDH and RC drilling. 

Å Metallurgical and geotechnical investigations. 

Data has been integrated and interrogated to assemble a detailed stratigraphic column and 

regional to local scale Leapfrog Geo 3D model. The data and interpretation work were used to 

project geology to surface and create a sub-Kalahari sand geology map of the basin. 3D 

wireframe solids built in Leapfrog Geo are now used as KCMôs base model to delineate local 

structures, lithological units and mineral distribution. The mapping and interpretation program 

enabled reconstruction modelling of early basin architecture and fold features, that are used for 

target generation across the Project. 
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In 2019, the Zone 5 deposit was drilled for grade control mine planning and has since advanced 

into development with underground operations and a +20-year LOM. Additional resource and 

exploration drilling then focused on the Zone 5N, Zeta NE and Mango deposits, all located in the 

northeast of the project licence area, and all having similarities to Zone 5. 

The Banana Zone was extensively explored between 2010 and 2012 with additional exploration 

drilling, geophysical surveys and geotechnical studies completed from 2013 to present. Mineral 

Resources at NE Fold, South Limb Definition and New Discovery were updated in June 2022 using 

a higher copper cut-off grade and assessed for underground mining. 

1.2.2 Mining History 

Mining has been undertaken on three deposits within the Project area. The Boseto Copper 

Operation (DML operated Zeta and Plutus open pits and processing plant) produced 

approximately 6 Mt of ore between 2012 and 2015. The amount of oxidised and transitional 

material was underestimated in the Mineral Resource modelling and metallurgical testwork, 

resulting in lower-than-expected metal recovery through the Boseto Plant. Once the pits reached 

the sulphide ore, high stripping ratios made further open pit development uneconomic. It should 

be noted though, that the Boseto Plant performed to specification once sulphide ore was being 

produced in the pits. 

Construction at Zone 5 commenced in 2019, with first ore being milled in early 2022. The ore is 

extracted via longhole open stoping. To the end of 2023, the Boseto Plant had milled a total of 

5.8 Mt of ore from Zone 5 averaging 1.6% Cu and 18 g/t Ag (mill reconciled tonnages and 

grades). 

1.2.2.1 Current Mining Operations 

The current underground mine operation (Zone 5) produced its first concentrate in June 2021, 

and delivers more than 155,000 tonnes of copper concentrate at 35ï40% copper content, 

containing some c. 60 kt of copper and c. 1.6 Moz of silver metal in concentrate annually. 

The estimated mine life for the current operation is 20 years, based on currently drilled 

mineralisation, with C1 cash costs over the life estimated at approximately $1.15/lb* of copper 

and $1.85/lb1 on an all-in sustaining basis. Total direct capital cost for construction and 

commissioning the current operations was US$411 million, offering a capital efficiency of 

c. $6,300 per annual tonne of copper. These attractive unit cost metrics reflect the high grades 

of the Zone 5 orebody, its ideal geometry for highly productive mechanised mining, and access 

to the upgraded and enhanced Boseto processing plant and the newly constructed and reliable 

infrastructure. 

The current operations involved the construction of the 3.65 Mtpa underground mine at Zone 5 

(three mining corridors producing on average 1.2 Mtpa of ore each) and the refurbished and 

enhanced Boseto processing plant. The mined ore is trucked approximately 35 km from the Zone 

5 mine to the Boseto processing facility. 

Power is sourced at 132 kV from the BPC grid via a 50 km overhead transmission line connection, 

with diesel generation capacity as backup power only. Water is supplied from two wellfields, at 

Boseto (existing refurbished) and Haka (new development including 40 km of underground 

pipeline from Haka to Zone 5), along with dewatering boreholes from the mine at Zone 5. 

1.2.2.2 Future Mining Operations 

A mining expansion plan based on expansion of current mining activity at Zone 5 as well as the 

development of new mining corridors at Mango, Zeta NE and Zone 5N has been studied to PFS 

 
1 C1 cost shown pre silver stream and AISC shown post silver stream. 
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level. Mine designs and design criteria are based on established designs and criteria from the 

existing Zone 5 operation. An Economic Study has been completed on NE Fold, New Discovery 

and South Limb Definition deposits in the Banana Zone area. 

Mining at Zone 5 is currently undertaken by contractors using bulk open stoping methods, with 

production of between 1.2 Mtpa and 1.3 Mtpa from each of three separate declines (ñcorridorsò), 

that is planned to be expanded to 1.5 Mtpa per decline for a total run-of-mine (ROM) production 

of 4.5 Mtpa to be treated in a new processing facility built at Zone 5. Contract mining will be 

transitioned to the development of the new declines at the Expansion deposits to initial stoping. 

Khoemacau has shown intent to take over the mining at Zone 5 on an owner-operated basis in 

H2 2025, using a staged approach such that operations are not heavily interrupted. Declines are 

6.0 m x 6.0 m and top and bottom ore drives being 5.0 m x 4.6 m. Stoping is typically 7ï12 m 

wide x 40 m stopes at 25 m sublevels. Stoping parameters have been estimated by geotechnical 

data and modelling. 

New declines at Mango, Zeta NE (two boxcuts) and Zone 5N will be developed to produce 

between 1.2 Mtpa and 1.3 Mtpa. This will generate total production of new Expansion Deposit 

ore feed of 3.65 Mtpa which is intended to replace feed from Zone 5, with the Zone 5 feed now 

treated in the new Zone 5 processing plant. Mining methods at each decline will transition to 

open stoping with fill once mining depths exceed 400 m. 

Fleet provisions for expansion at Zone 5 as well as the new declines are considered sufficient for 

the production levels contemplated. Underground mine services, including ventilation, fuel, 

lubrication and maintenance for the mining fleet, dirty water reticulation, service water, and 

electrics are based on provisions already made at Zone 5. Provisions at Zone 5 are already 

considered adequate for production of 4.5 Mtpa. 

1.3 GEOLOGY AND MINERAL RESOURCE ESTIMATES 

1.3.1 Geology and Mineralization 

Copper and silver mineralisation at the Project is hosted within the Ghanzi-Chobe Fold and Thrust 

Belt that forms the southern portion of the much larger, Pan-African Mobile Belt. The Pan-African 

Mobile Belt stretches from Namibia through Botswana, Zambia and into the Democratic Republic 

of Congo. In Botswana, the Ghanzi-Chobe Belt is also known as the Kalahari Copper Belt. The 

belt is host to several well-known stratabound sediment-hosted copper deposits and mining 

operations. 

The Kalahari Copper Belt stratigraphic sequence consists of a basal rift related bimodal volcanic 

suite named the Kgwebe Formation. The Kgwebe Formation is unconformably overlain by the 

Ghanzi Group metasediments. This group, from oldest to youngest, consists of the Kuke 

Formation, Ngwako Pan Formation (NPF), DôKar Formation and Mamuno Formation. 

The entire region has been subject to compression, folding and thrusting along northeast trends 

resulting in structurally repeated stratigraphically controlled mineralisation over hundreds of 

kilometres. The structural orientation and related permeability are key aspects in the mineral 

trap site development. Deposits generally occur at the margins of basement structures where 

the stratigraphic redox boundary is controlled by sediment deposition and structural geometry. 

Flexural slip along bedding on the limbs of parasitic folding were important primary fluid 

pathways. Brittle fractures, and tectonic breccia at local and deposit scale are the dominant 

secondary structural mechanisms. 

The area is characterised as a sediment-hosted copper deposit with a multi-stage mineralisation 

history that includes both diagenetic (sediment hosted) and epigenetic (structurally hosted) 

events. 
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Although mineralisation differs slightly at each deposit, economic grades are dominantly related 

to shearing, folding and tensional failure along and close to the Ngwako Pan and DôKar redox 

contact. Disseminated and hydrothermal vein-hosted sulphide mineralisation styles combine to 

produce continuity of high-grade copper and silver mineralisation over tens of kilometres. These 

higher-grade copper sulphide zones typically contain disseminated cleavage parallel lenticles and 

massive quartz-carbonate and breccia veins hosting chalcopyrite, bornite and chalcocite 

mineralisation. 

Sulphide assemblages are commonly zoned. The sequence is developed vertically upward from 

the base of the DôKar Formation and can be seen to develop horizontally along strike at some 

deposits. The typical zonation sequence consists of low sulphur, low iron, copper sulphides 

(chalcocite and bornite) and passes upward with increasing iron content (chalcopyrite and 

pyrite). This sulphide zonation coincides with copper solubility precipitating of low soluble 

sulphides at the first reductant while chalcopyrite and pyrite remain in solution. Common oxide 

minerals present across the project area are chrysocolla and malachite, typically found within 

veins and fracture fill. 

1.3.2 Mineral Resources as at 31 December 2023 

A review of the drilling, survey, density, sampling and assaying procedures for the datasets used 

to compile the Mineral Resources indicates the use of practices that were standard across the 

industry at the time of data collection, including those for quality assurance and quality control 

(QAQC) monitoring. ERM concluded that the data used in the Mineral Resources and Ore Reserve 

modelling did not contain material errors that would impact the reliability and representativity 

of the data inputs. 

ERM visited the Project in November 2023 and considers the data has been collected, validated 

and stored following good industry accepted practices. 

Geological models have been developed for each deposit in the Project area as well as 

mineralisation domains which constrain the grade estimates. The predominant sulphide ore 

assemblage varies slightly from deposit to deposit, but is typically vein hosted massive bornite 

with chalcocite, minor chalcopyrite and silver. 

The Mineral Resources are reported only for sulphide material as there are known metallurgical 

issues with copper recovery in the oxide and transition zone mineralisation. The location of the 

top of sulphide material is variable across the Project area. Most of the Mineral Resources are 

considered amenable to underground mining scenarios. Exceptions at this point in time are the 

North East Fold (NE Fold) and Chalcocite deposits at either end of the Banana Zone area, as well 

as the upper portion of the Zeta Underground and Plutus Resources. 

A total of 15 block models have been generated for the deposits within the Project area. A 

summary of the Mineral Resources is presented in Table 1-1. The models were generated 

between 2009 and 2022 by several different authors. Review of each model and the associated 

input and documentation indicate they are suitable for reporting as Mineral Resources in 

accordance with the JORC Code (2012) guidelines and the requirements of Chapter 18 of the 

HKEx Listing Rules. 
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Table 1-1 Global open pit and underground Mineral Resources for Khoemacau Project area as of 

31 December 2023 

Resource classification 
Tonnage 

(Mt) 

Grade Contained metal 

Cu (%) Ag (g/t) CuEq (%) Cu (kt) Ag (koz) 

Underground 

Measured 14 1.9 19 2.1 270 8.5 

Indicated 72 2.0 27 2.2 1,400 61 

Inferred 230 1.6 20 1.8 2,700 150 

Subtotal 310 1.7 22 1.9 5,300 220 

Open pit 

Measured - - - - - - 

Indicated 9 1.1 16 1.2 100 5 

Inferred 50 0.51 3.9 0.54 250 6 

Subtotal 59 0.60 5.8 0.64 360 11 

Open pit + Underground 

Measured 14 1.9 19 2.1 270 8.5 

Indicated 81 1.9 25 2.1 1,500 66 

Inferred 280 1.4 17 1.6 3,900 150 

TOTAL 370 1.5 19 1.7 5,700 230 

Stockpiles ï Measured  0.031 1.5 13 1.6 0.45 0.013 

GRAND TOTAL 370 1.5 19 1.7 5,700 230 

Notes: 

¶ Reported on a dry in-situ basis and on a 100% ownership basis at 31 December 2023. Contained metal does not imply 
recoverable metal. Figures are rounded after addition so may show apparent addition errors.  

¶ Depleted to 31 December 2023. Remnant pillars inside the mining area are considered sterilised and are not included in the 
stated Mineral Resources. 

¶ Reporting cut-off criteria are variable and detailed in notes to Table 1-2. 

Cut-off grades across the Project have largely been determined using reasonable metal prices 

for the time of model generation to determine an economic threshold. The resultant cut-off grade 

for the recently modelled underground Mineral Resources is US$60ï$65 Net Smelter Return 

(NSR) which equates to approximately 1% Cu. Full details of cut-off grades and additional 

constraints by deposit are included below in Table 1-2. Figure 1-1 shows a breakdown of 

contained metal by deposit. 

 
Figure 1-1 Pie chart of contained metal by area  
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Table 1-2 Mineral Resources by deposit for Khoemacau Project area as of 31 December 2023 

Deposit 

Measured Indicated Inferred TOTAL 
Contained metal 

Cut-off 
grade Tonnage 

(Mt) 

Grade 
Tonnage 
(Mt) 

Grade 
Tonnage 
(Mt) 

Grade 
Tonnage 
(Mt) 

Grade 

Cu 
(%) 

Ag 
(g/t) 

Cu 
(%) 

Ag  
(g/t) 

Cu 
(%) 

Ag  
(g/t) 

Cu 
(%) 

Ag 
(g/t) 

CuEq 
(%) 

Cu 
(kt) 

Ag 
(Moz) 

Zone 52 10 2.1 20 27 1.9 19 52 2.1 23 89 2.0 21 2.2 1800 61 $65 NSR 

Zeta NE3    8.9 2.5 53 20 1.7 33 29 2.0 39 2.3 570 37 1% Cu 

Zone 5N3    4.4 2.6 44 19 1.8 30 23 1.9 32 2.2 450 24 1% Cu 

Mango NE23    11 1.9 23 10 1.9 19 21 1.9 21 2.1 410 15 1% Cu 

NE Fold4    9.3 1.1 16 0.07 2.6 29 9.3 1.1 16 1.2 100 4.9 0.26% Cu 

New Discovery5    3.4 1.9 35 4.1 1.4 21 7.5 1.6 27 1.8 120 6.6 1% Cu 

South Limb Definition5    2.6 2.2 33 2.9 2.4 36 5.6 2.3 34 2.6 130 6.2 1% Cu 

North Limb North6    0.01 1.0 14 6.2 1.6 31 6.2 1.6 31 1.9 100 6.2 1% Cu 

North Limb Mid6       3.0 1.4 20 3.0 1.4 20 1.6 42 2.0 1% Cu 

North Limb South6       1.6 1.1 15 1.6 1.1 15 1.2 18 0.74 1% Cu 

Chalcocite7       50 0.50 3.9 50 0.50 3.9 0.54 250 6.2 0.26% Cu 

South Limb South8       6.3 1.2 13 6.3 1.2 13 1.3 79 2.6 1% Cu 

South Limb8       3.3 1.5 20 3.3 1.5 20 1.6 49 2.1 1% Cu 

South Limb Mid8       8.0 1.4 20 8.0 1.4 20 1.6 110 5.1 1% Cu 

South Limb North8       1.2 1.5 20 1.2 1.5 20 1.6 18 0.78 1% Cu 

Zeta Underground9 0.88 1.8 31 4.7 1.7 30 4.3 1.4 23 9.8 1.6 28 1.8 160 8.9 
1.07% 

CuEq 

Plutus10 2.4 1.3 13 9.3 1.3 13 57 1.4 12 69 1.4 12 1.5 940 27 
1.07% 

CuEq 

Selene11       7.1 1.2 20 7.1 1.2 20 1.3 83 4.5 1% Cu 

Ophion11       14 1.1 12 14 1.1 12 1.1 150 5.3 0.6% Cu 

Zone 611       5.2 1.6 7.2 5.2 1.6 7.2 1.7 85 1.2 1% Cu 

Stockpile 0.031 1.46 13       0.031 1.46 13 1.6 0.45 0.013  

TOTAL 13 2.0 19 84 1.8 25 270 1.4 17 370 1.5 19 1.7 5,700 230  

Notes to table: 

1.  All Mineral Resources reported on a dry in-situ basis and on a 100% ownership basis, at 31 December 2023. Contained metal does not imply recoverable metal. Figures are rounded after addition so may 

show apparent addition errors.  



KHOEMACAU COPPER PROJECT, BOTSWANA EXECUTIVE SUMMARY 

 

CLIENT: MMG Limited 

PROJECT NO: R357.2023 DATE: 24 May 2024 VERSION: 6.0 Page 8 

2.  Underground Mineral Resources include all blocks inside MSO shapes returning $65 NSR, based on $3.54/lb copper, $21.35/oz silver, recoveries averaging 88% for copper and 84% for silver and assumed 

payability of 97% and 90% respectively. Depleted to 31 December 2023. Remnant pillars inside the mining area are considered sterilised and are not included in the stated Mineral Resources. 

3.  Underground Mineral Resources reported inside the high-grade zones and for sulphide material only. Reporting cut-off grade was selected based on assumed prices of US$3.54/lb and US$21.35/oz for 

copper and silver, respectively, assumed metallurgical recoveries of 88% and 84% respectively, and assumed payability of 97% and 90% respectively. This equates to approximately US$66/t of NSR value. 

4.  Open pit Mineral Resources reported using the formula CuEq% = Cu% + (Ag g/t +0.0083) inside an optimised pit shell developed using US$3.39/lb copper, US$20/oz silver, average recovery of 79% for 

copper and silver, US$2/t mining cost, US$11.60/t processing cost, a 45Á slope angle in sulphide, and assumed payability of 97% for copper and 90% for silver. Only sulphide material is reported. 

5.  Underground Mineral Resources reported inside the high-grade zones and for sulphide material only. Reporting cut-off grade was selected based on assumed prices of US$3.20/lb and US$20/oz for copper 

and silver, respectively, assumed metallurgical recoveries of 88% and 83% respectively, and assumed payability of 97% and 90% respectively. This equates to approximately US$66/t of NSR value. 

6.  Underground Mineral Resources reported inside the high-grade zones and for sulphide material only. Reporting cut-off grade of 1% in line with New Discovery. 

7.  Open pit Mineral Resources reported for sulphide material only inside a revenue factor 1.2 optimised pit generated using US$4.03/lb copper, 88% recovery for copper and silver, US$3/t mining cost, 

US$10/t processing cost and a 42Á slope angle. 

8.  Underground Mineral Resources reported inside the high-grade zones and for sulphide material only. Reporting cut-off grade of 1% Cu in line with South Limb Definition. 

9.  Underground Mineral Resources reported above a cut-off grade of 1.07% CuEq (CuEq = Cu + Ag*0.0113); US$3.24/lb copper and US$25/oz silver and a 5 m minimum mining width. 

10. Underground Mineral Resources reported above a cut-off grade of 1.07% CuEq (CuEq = Cu + Ag*0.0113); US$3.24/lb copper and US$25/oz silver.  

11. Underground Mineral Resources reported inside high-grade zone and for sulphide material only.  
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1.3.3 Current versus historical Mineral Resources 

ERM notes there is a difference in the Mineral Resource estimate reported in this report (370 Mt 

@ 1.5% Cu), compared with previous figures disclosed on the KCM website (454 Mt @ 1.4% 

Cu). Reasons for the differences are described in detail in the relevant sections of this report. In 

summary the difference is largely attributable to the Banana Zone resource, which (according to 

MMG) is considered a non-core part of the project and wasnôt considered material by MMG in 

determining its acquisition price, as MMG didnôt include the Banana Zone resource in its 

discounted cashflow model. 

Banana Zone has been managed by multiple companies and technical specialists in the past. In 

the course of completing due diligence on the resource, ERM have been unable to locate the 

exact supporting information that KCM have previously relied upon, dated 2014, to report the 

Banana Zone Mineral Resource. The Competent Person has reverted to the next-most-recently 

available information, dated from 2010 to 2012, to report a Mineral Resource estimate for 

Banana Zone. 

Recent work in other parts of the Banana Zone that are considered underground targets (New 

Discovery, South Limb Definition) were reported at a 1% Cu cut-off grade. The reporting of the 

older Banana Zone resource components, previously considered open pit targets and reported 

at 0.5% Cu cut-off grade, has been recompiled at the 1% Cu cut-off grade in-line with this more 

recent reporting and associated work indicating they should be considered as underground 

targets. The combination of reverting to earlier models and using a more reasonable COG results 

in the change in the reported MR tonnage. 

The Competent Person has not identified any material issues with the information it is relying on 

to report the MRE in the CPR. 

1.4 EXPLORATION TARGETS 

There are two historical Exploration Targets that were reported by DML as part of the 2013 

Mineral Resource updates for Zeta and Plutus. No other Exploration Targets have been defined 

for the Project area. The text and figures relating to the Exploration Targets have been taken 

from the Mineral Resource report document (Stewart and Purdey, 2013). 

It must be noted that the potential quantity and grade is conceptual in nature, that there has 

been insufficient exploration to estimate a Mineral Resource in the area of the declared 

Exploration Target, and that it is uncertain if further exploration will result in the estimation of a 

Mineral Resource. 

In addition to the Mineral Resource estimates reported above, an Exploration Target of 7ï15 Mt 

at 1.1ï1.5% Cu is reported for Zeta. 

In addition to the Mineral Resource estimates reported above, an Exploration Target of 6ï19 Mt 

at 1.1ï1.5% Cu is reported for Plutus (Table 8-15). 

1.5 EXPLORATION POTENTIAL 

Exploration has included extensive soil and core multi-element geochemistry testing, geophysical 

surveying, geological interpretation, geological mapping, structural studies, litho-geochemical 

sampling, three-dimensional (3D) interpretation, reverse circulation (RC) and diamond core 

(DDH) drilling, petrographic studies, and estimation of Mineral Resources. 

Recent exploration drilling programs were principally aimed at expanding and infill drilling the 

three Expansion Project deposits to upgrade classification and provide sufficient information to 
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support the PFS. Other recent exploration work included targeting and discovery of additional 

copper-silver prospects at favourable but previously unexplored targets. 

A significant portion of the KCM Mineral Resource is classified as Inferred due to the very steep 

sub-vertical nature of the ore-bodies. This geometry makes it logistically and economically 

prohibitive to drill at a suitable density, that would enable conversion of Inferred Resources to a 

higher confidence classification (i.e. Indicated or Measured Resources) at this stage of project 

development. 

The Project area has very good potential for both the addition of additional Mineral Resources 

below those that are already defined, and for the discovery of further mineralisation outside of 

the known resources. The best potential is at depth, down dip of known resources in the central 

part of the Project area around Zone 5, Zeta and Mango proximal to the Kgwebe inliers. 

Additional potential is recognised in the base of the DôKar Formation across the Project area 

where it has not been fully tested by drilling. Mineralisation shows good continuity of grade and 

thickness over hundreds of metres at the deposit scale. 

1.6 HYDROLOGY AND HYDROGEOLOGY 

1.6.1 Project Area 

The Project lies within a gently undulating sand-covered plain and there are no permanent 

surface water resources in the Project area. The closest defined watercourse being Lake Ngami 

(approximately 16 km from the Boseto processing plant) and is fed by the Kunyere and Nhabe 

rivers, which constitute an ñoverspillò drainage system from the southern margins of the 

Okavango Delta. 

The groundwater quality in the region is highly variable and ranges from relatively fresh quality 

near zones of rainfall recharge associated with river valleys and near-surface perched aquifer 

environments to significantly saline occurrences in the deeper aquifers. 

Initial hydrogeological investigations were first completed in the wider Khoemacau area in 2009 

and subsequently focused on the Zone 5 mine area in 2014, 2018 and 2019 and focused on 

identification and characterisation of potential water supply sources. 

The Haka borefield was first identified in 2014 as being essential to future operations and has 

provided a water supply for the exploration camp and field activities undertaken from that time. 

The borefield was developed during the Zone 5 project development and has provided potable 

water to the Zone 5 activities since Q1 2020. 

A dynamic Integrated Water Balance Simulation Model was first developed in 2018 for the initial 

Zone 5 development and included all major water flows and total dissolved solids (TDS) 

concentrations to formulate a site water and salt balance and develop an operational logic to 

optimise the siteôs water use. 

A numerical groundwater flow model was developed in 2019 to predict groundwater inflows into 

the Zone 5 underground mine and was updated in 2021 using the latest available groundwater 

levels and actual dewatering borehole abstraction rates since production commenced. 

1.6.2 Water Management 

Surface water management focuses on maximising the diversion of rainfall runoff from 

catchments not impacted by the project development and the infrastructure required to manage 

the ongoing mining operation at Zone 5 and the associated mine site infrastructure is already in 

place. This includes storm water drains to provide flood flow attenuation prior to discharge to 

the downstream environment. 
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A 20-year simulation of water use on site has been developed and incorporates the current 

operations and the future expansion project mines and plant. The analysis represented all major 

flows, and the inherent variability of each according to the current operational logic, including 

all dirty water flows, rainfall runoff, evaporation, and seepage from the site, associated 

stormwater dams and open pits, clean water flows to offices, change houses, workshops, camps 

etc. and related effluent flows. The simulation also included TDS concentrations to form a 

comprehensive site water and salt balance. 

Modelling indicates that the raw water demand is met over the 20-year simulation period using 

current assumptions regarding rainfall, production forecasts, borefield yields and flow logic. The 

simulation results suggest that some of the borefields may need further development to support 

and sustain the increased water demand of the Expansion Project. 

1.7 MINING AND ORE RESERVE ESTIMATES 

A Feasibility Study was completed for the initial KCM project during 2018 and was based on 

mining 3.65 Mtpa from Zone 5 and processing this output through the Boseto processing plant 

(27.8 km distant). An initial JORC (2012) compliant Ore Reserve for Zone 5 was estimated from 

this study and was subsequently updated in June 2020, June 2021 (not publicly released), and 

December 2022 based on the technical design assumptions proposed. 

1.7.1 Current Operations 

The detailed design and engineering of the Zone 5 mine was completed during the period 2017 

to 2018 and surface construction works started in early 2019 and were completed in late 

2021.The development of the mine commenced in February 2020 with initial ore production from 

ore development commencing in August 2020 and being stockpiled for later processing. 

Ore stoping commenced in Q3 2021 and ramped up to capacity by the end of CY2022 and 

sustained ore production at the designed capacity through Q1 2023. Ore stockpiles reached a 

peak of 377 kt in June 2021 ahead of process plant commissioning and first concentrate 

production. 

Longhole stoping is an optimal mining method for the Zone 5 orebody where effective 

mineralisation widths range from 3 m to >20 m. In this case, a ñtop-downò method has been 

adopted whereby vertical mining advance through the orebody is undertaken down dip and 

development ore drives are established along the strike of the orebody, and once the extremity 

of the orebody is reached, stoping retreats back along strike. This method provides the earliest 

cash flow from production given that stoping can commence as soon as initial ore levels are 

established. 

The initial sequence adopted at Zone 5 employs open stopes with rib pillars for regional and local 

support. However, there is a geotechnical requirement to leave and abandon increasingly larger 

pillars (predominantly mineralised at ore grades) as depth increases for localised and regional 

stability. This situation reaches a transition point where cemented fill becomes advantageous as 

the additional cost associated with the fill is more than offset by the increased recovery of the 

orebody. The Zone 5 planning and design has assumed that this inflection occurs at 

approximately 420 m below the surface. 

A return and fresh airway ventilation system for each decline has been designed with a link to 

the surface via ventilation raises. The declines are used as intake airways, until the fresh airway 

is required for cooling purposes and the return air will be directed out through the raises. 

Air cooling will be required when mining reaches >550 m vertical depth especially during the 

peak of the summer months. The proposed air-cooling system consists of a central refrigeration 

plant located on surface feeding bulk air coolers located on ledges in the boxcuts. 
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The Zone 5 mine has been specifically designed to exploit the autonomous capabilities of the 

loaders and more specifically via the use of ore passes which vertically separate the unmanned 

activities from the manned activities. Approximately 70% of the stope ore mucking is completed 

using remote loading using an operator located in a control room on the surface. 

1.7.2 Expansion Project 

An Expansion Project was initiated following the construction and commissioning of the Zone 5 

mine and has been based on the development and mining of 3.65 Mtpa from three new mining 

areas (Mango, Zeta NE and Zone 5N) that will replace the Zone 5 ore feed into the Boseto 

processing plant, with production from Zone 5 being expanded from 3.65 Mtpa to 4.50 Mtpa and 

processed through a new processing plant co-located in the immediate vicinity of the existing 

Zone 5 underground mines. The work completed is of a least that required for inclusion into a 

PFS. 

Mining layouts for each of the deposits were generated by applying the open stoping mining 

method design criteria. The results of economic modelling resulted in a positive financial outcome 

and KCM has determined it appropriate to be issued in support of a JORC (2012) compliant Ore 

Reserve estimate for an expanded operation. 

The official KCM Ore Reserve estimate for the project at 31 December 2023 had not been publicly 

issued at the effective date of this report and the following table (Table 1-3) provides an 

approximation of the underlying Ore Reserve estimate that is likely to be reported. 

The following approximation has been produced using an analysis completed at 30 April 2023 

during the PFS and has been adjusted for mine production and estimates of overbreak using 

KCM monthly reports for the remainder of CY2023. 

Table 1-3  Mine Expansion Project Ore Reserve estimate (31 December 2023) 

Deposit Category Tonnes (Mt) Copper (%) Silver (g/t) 

Zone 5* 
Proven 5.9* 2.4* 22* 

Probable 21.2* 1.9* 19* 

Zone 5N 
Proven - - - 

Probable 3.0 2.3 38 

Mango 
Proven - - - 

Probable 6.2 1.8 22 

Zeta NE 
Proven - - - 

Probable 8.1 1.8 37 

Total 
Proven 5.9 2.4 22 

Probable 38 1.9 25 

Grand Total  44 2.0 25 

* Estimate only using CY2023 depletion of PFS tabulation. 

Source: Modified CSA Global, 2023b 

1.7.3 Life of Mine Study 

The Life of Mine (LOM) Study is a strategic analysis of future production opportunities that builds 

upon the Expansion Project and analyses a possible future production scenario that completes a 

mine plan and schedule using an inventory comprising all categories of confidence from the 

current Mineral Resource estimate (Measured, Indicated, and Inferred) to produce a full LOM 

opportunity. 

This strategic option schedules out an additional 16 years of mine life to approximately 2040 

and assumes the Expansion Project plant throughput assumptions remain intact (Figure 1-2). 
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Figure 1-2  LOM Study ï production profile  

 Source: ERM, 2024 

1.8 METALLURGY AND PROCESSING 

The plant is operating at a high standard and the concentrate is high grade and relatively clean. 

The recovery is lower than expected but this is directly related to recovery being mineralogically 

driven. Recovery optimisation is a part of KCMôs continuous improvement program and is 

ongoing. The Boseto mill utilisation is <90% and this needs to be addressed in the future. 

Future processing of Zone 5 ore through the new plant will incur a ramp up of two years even 

though the plant is a replica of Boseto and the ore has a history of processing. 

With the existing Boseto plant, future processing of the new ores (Zone 5N, Mango NE, Zeta NE) 

will need to be blended and so there will be a subsequent ramp up and optimisation requirement 

of the plant. There is no historical processing of these new ores to rely on and metallurgical 

testing has only been done to PFS level. These ores are in the Indicated and Inferred Mineral 

Resource category and at this stage there is no other mitigation other than what has been done. 

There is an inherent risk with this strategy. 

Campaign processing based on ore domains may give better results than blending. The mixing 

of chalcopyrite and chalcocite ores is not ideal, as chalcopyrite is slow floating and chalcocite is 

fast floating. Also, with the high intensity grinding (HIG) mill, chalcocite is likely to be overground 

because it is soft, however, this is less of an issue for chalcopyrite. 

Metallurgical testing and understanding the mineralogy has been completed at a very high 

standard. Zone 5 ore has been tested using composites but there has been no variability testing. 

The flowsheet developed for the Zone 5 expansion replicates the existing Boseto plant. This 

minimises risk, maintains a simple flowsheet and commonality of equipment reduces the 

requirements for spare parts holdings. 

The crushing plant has been achieving forecast budget throughput. The mill utilisation has been 

<90% and this is being addressed with the original equipment manufacturer (OEM). The 

flotation, thickening and filtering have been improved and there are no current issues. 

The Boseto tailings dam is managed by Knight Pi®sold and there are no issues. A new tailings 

dam will be required for the expansion. 
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The onsite laboratory is achieving good QAQC results based on external assay checks. 

1.9 NON-PROCESS INFRASTRUCTURE AND LOGISTICS 

1.9.1 Power 

Botswana has a reliable grid power supply which is very different to several neighbouring 

countries where power reductions or blackouts remain a common issue. The mine site was 

connected to the grid through infrastructure constructed by KCM and where ownership has been 

transferred to the Botswana Power Corporation (BPC) who are now responsible for operation and 

maintenance of the lines. 

A long-term power purchase agreement is in place with BPC and less than 1% outage has been 

experienced since connection to National Grid in the first half of 2021. 

Electricity generation is dominated by coal-fired power plants and supported by two emergency 

diesel power plants as the countryôs contingency plan in the event of power supply deficits. KCM 

also has plans to lower operating costs through the development of solar farms located in the 

vicinity of key infrastructure. 

Current operations at Zone 5 have an estimated peak demand of 42 MW and the lines are sized 

to accommodate an expansion of operations where a much higher peak demand is currently 

estimated at 85 MW. 

1.9.2 Water 

Water for the current operations is provided by the Boseto and Haka borefields and dewatering 

activities at the Zone 5 mines. These current sources are well understood and have been by 

extensive drilling programs, flowrate tested to determine the yields and subsequently modelled 

to establish production or dewatering boreholes which have been equipped for water production. 

The increased raw water requirements required for the new Zone 5 processing plant and the 

underground expansion of operations will come from the dewatering at each of the mines and 

be supplemented, if required, from the existing Boseto borefield. 

The existing Haka borefield will be extended to supply additional potable water for the increased 

demand in human consumption and specific applications where good water quality is essential. 

1.9.3 Surface Infrastructure 

Currently, the operations are accessed from a main arterial A3 road (bitumen surfaced), from 

Toteng village via the Old Ghanzi Road (gravel), and a dedicated bitumen surfaced haul road for 

ore transportation from the current mine to the processing plant. 

The current site has many well serviced workshops including a newly constructed structural steel 

cladded heavy mining equipment workshop with maintenance bays, a small office complex and 

warehousing for spares storage. The compound also supports a structural steel cladded 

boilermaker workshop, a tyre repair workshop, and a washdown bay for mining equipment. 

The office complex at Zone 5 comprises brick and mortar buildings with pitch roofs, prefabricated 

installations, and containerised buildings. The brick buildings include the mining offices, 

male/female and visitors change house with fully equipped laundry, medical clinic with 

observation rooms, dispensary, and mines rescue centre. The prefabricated buildings include the 

IT offices, muster rooms, control and automation room, and the mining contractor offices. 
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1.9.4 Supply and Logistics 

The Boseto site has a fuel farm of approximately 1 ML capacity feeding a light vehicle fuel delivery 

area, and the standby power plant. The Zone 5 fuel farm consists of approximately 0.6 ML 

capacity feeding service tanks at the mining contractor facility, the haulage contractorsô facility, 

and a light vehicle bowser. A large standalone is located at the Zone 5 standby power plant. 

A modern explosive storage facility and magazine has been constructed by a reputable explosives 

contractor who currently supplies emulsion explosives and safely stores electronic detonators. 

Inbound cargo moves primarily from South Africa via road transport that is well established and 

the ports of Durban (South Africa) and Walvis Bay (Namibia) service two well-established road 

transport corridors. Walvis Bay is typically used for the transportation of bulk and break-bulk 

cargos of various commodities and the Durban port is mainly used for automotive logistics. 

Concentrate produced from the Boseto processing plant is currently loaded to 2-tonne Bulka 

Bags utilising an automatic weighing and loading plant and there is potential to introduce bulk 

shipping of concentrates to improve efficiency. 

The KCM site enjoys excellent air access via Gaborone and Johannesburg for heavy goods and 

services or the Tambo International Airport (Johannesburg) which also provides international air 

access. The Maun International Airport provides direct and easy access to the mine site. 

1.9.5 Accommodation 

Khoemacau has three accommodation villages that house the operational team with a total bed 

capacity of 1,452 persons and the standard is considered higher than typical African mine sites. 

It is proposed as part of the Expansion Project that the existing accommodation will be extended 

to accommodate approximately 1,300 additional persons (approximately 845 new beds) and 

likely developed next to the current Kgwebe village. 

1.9.6 Communications and IT Services 

Cellular phone towers are located at Kgwebe and Zone 5 and an optic fibre cable was installed 

in conjunction with the power grid infrastructure. There are emergency power backup systems 

for communication infrastructure at Zone 5 and Boseto and the Kgwebe camp tower has a solar 

power backup system installed. A modern networked computing system is installed across the 

current site operations that can be extended as part of the future Expansion Project. 

1.9.7 Security 

Security at the operations is managed through a system of guarded access gates and the Mining 

Lease is fenced off and regular patrols/inspections along the fence are undertaken to ensure that 

the fence remains intact and there are no security breaches. 

1.10 PROJECT ECONOMICS 

1.10.1 General 

Capital and operating cost estimates for both the Expansion Project and the LOM Study covered 

by the PFS were current at June 2023 and under that basis remain largely sufficient for use given 

the lengthy operational time period covered by the LOM Study. 

1.10.2 Project and Sustaining Capital Costs 

The capital cost estimate has been determined through the application of actual mine costs 

gleaned from the Zone 5 project development, budget quotations, database costs and estimated 
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costs to bills of quantities, material take-offs and estimate quantities. No provisions were made 

for the escalation of any cost elements and are presented in real money terms, free of escalation 

or inflation. 

All currencies with the exception of the Euro have depreciated against the US Dollar (US$), 

making items costed in the study more expensive. It should be noted that while the Botswanan 

Pula (BWP) makes up 67% of the project expenditure, MMG is a USD denominated company 

therefore depreciation is not considered to be an issue. 

The following tables outline the project and sustaining capital estimates for each new mine in 

the study. 

Table 1-4  Project capital costs estimated by mine area 

Item 
Zone 5 + 
Expansion 

Zone 5N Mango Zeta NE TOTAL 

Processing plant  250.3 - - - 250.3 

Surface infrastructure - 78.7 87.7 87.5 253.9 

Mining 48.9 42.0 38.9 50.5 180.3 

Total (US$) 299.2 120.7 126.6 138.0 684.5 

Source: Modified CSA Global, 2023b 

Table 1-5  Sustaining capital costs estimated by mine area 

Item  
Zone 5 + 

Expansion 
Zone 5N Mango Zeta NE TOTAL 

Mining 794.6 165.9 144.8 267.0 1,372.3 

Other 98.2 11.6 10.5 19.7 140.0 

Closure 24.2 7.5 7.5 7.5 46.7 

Total (US$) 917.0 185.0 162.8 294.2 1,559.0 

Source: Modified CSA Global, 2023b 

1.10.3 Mining Capital 

Key large projects include the establishment of boxcuts at each of the newly scheduled mines 

(Zone 5N, Mango and Zeta NE) and the rapid development of access declines, level access and 

other primary infrastructure in use over the subsequent LOM. 

At Zone 5, the current access boxcuts remain in service and the establishment of a paste backfill 

plant in the key capital project in conjunction with additional capital mine infrastructure to 

support an expanded operation. 

Most of the sustaining capital expenditure relates to decline and sublevel access development 

and the continuation of the backfill reticulation system at each mine. 

1.10.4 Processing Capital 

The processing capital appears reasonable, however, inflation current in Africa would need to be 

considered in forward-escalation estimates up to the point of investment decision for the 

Expansion Project. 

1.10.5 General Infrastructure Other Capital 

Surface infrastructure costs relate to the establishment of three additional standalone mining 

operations distant from each other and includes buildings (administration, workshops etc.), 

power and water, and other necessary infrastructure like communications. ñOtherò capital costs 

include sustaining capital provisions determined from estimates contained in the 2023 KCM LOM 



KHOEMACAU COPPER PROJECT, BOTSWANA EXECUTIVE SUMMARY 

 

CLIENT: MMG Limited 

PROJECT NO: R357.2023 DATE: 24 May 2024 VERSION: 6.0 Page 17 

budget. Items include sustaining capital allowances for centralised services, environmental and 

community, finance and administration, human resources, and safety and health costs. 

1.10.6 Closure 

Closure scope and costs were determined by external consultants during 2023 and the site team 

is currently working on a documented plan with stakeholder inputs that addresses environmental 

and social aspects and makes financial provisions for closure and reclamation of the site. 

1.10.7 Operating Costs 

The operating cost estimate has been determined through the application of actual mine 

operating costs since commencement, budget quotations, and database costs and is based on 

costs and information as of June 2023. No provisions have been allowed for escalation of any 

costs. The estimate is presented in real money terms, free of escalation or inflation. 

The following table outlines the unit operating cost estimates resulting from the Expansion 

Project and LOM Study benchmarked against the full-year costs for CY2023 at the current 

operations at the Zone 5 mine and the Boseto processing plant. 

Table 1-6  LOM Study operating cost estimates 

Activity 
Zone 5 
Expansion 

Zone 5N Mango Zeta NE 

Current 

Zone 5 costs 
CY2023 

Mining 29.10 37.10 26.70 30.60 33.50 

Ore haulage 0.50 1.80 3.10 0.80 3.92 

Processing 8.60 8.80 8.80 8.80 9.12 

Centralised services 1.40 0.90 0.90 0.90 
2.06 

Site G&A 1.90 0.50 0.50 0.50 

Corporate G&A allocation 0.90 0.60 0.60 0.60 # 

Unit cost (US$/t ore milled) 42.40 49.70 40.60 42.30 - 

#Corporate G&A allocation unknown. 

Source: Modified CSA Global, 2023b 

1.11 ENVIRONMENT AND SOCIAL 

Potential environmental and social issues include the ongoing need for effective management of 

wastes, water, wastewater, and impacts upon ecological sensitive receivers, the continued 

success of efforts to establish and maintain community trust, and careful planning for mine 

closure and reclamation. These issues can be effectively managed with the implementation and 

evolution of existing management plans. 

The Company is compliant with applicable laws and regulations. Monitoring of environmental and 

social performance has been undertaken for air quality, noise and vibration, surface water and 

groundwater, and has included the establishment of a community grievance mechanism. 

Environmental and social performance tracking is conducted frequently, and no major recurring 

concerns have arisen. 

The capacity of the Projectôs Environmental and Social Team, management systems, and 

monitoring programs are generally robust and satisfy regulatory requirements. Additional studies 

and plans are required to address biodiversity considerations in the Project area in line with 

international good practice. As referred under Section 1.10.6, activities and financial estimates 

for mine closure and reclamation are under review by the site management team. 
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1.12 RISKS AND OPPORTUNITIES 

Mining is a relatively high-risk business when compared to other industrial and commercial 

operations. Each mine has unique characteristics and responses during mining and processing, 

which can never be wholly predicted. ERMôs review of KCM indicates mine risk profiles typical of 

large-scale mines at similar levels of resource, mine planning and development in Botswana and 

elsewhere. Until further studies provide greater certainty, ERM notes that it has identified a 

number of risks with the Project as outlined in Table 16-2. 

ERM has followed Guidance Note 7 issued by the Stock Exchange of Hong Kong Limited as a 

guide in the identification and classification of risks and opportunities. 

Risks are ranked as High, Medium or Low, and are determined by assessing the perceived 

consequence of a risk and its likelihood of occurring. ERM notes that in most instances it is likely 

that through the successful implementation of controls identified through detailed review of the 

operation, existing documentation and additional technical studies, many of the normally 

encountered risks may be mitigated or at least significantly reduced. 

Similarly, perceived opportunities could be ñRealisedò by implementing suitable enabling 

mechanisms. Table 16-3 summarises several opportunities identified that KCM could benefit from 

if acted upon. 
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2 INTRODUCTION 

2.1 CONTEXT, SCOPE AND TERMS OF REFERENCE 

ERM Australia Consultants Pty Ltd (ñERMò), was engaged by MMG Limited (ñMMGò or the 

ñCompanyò) to prepare a Competent Personôs Report (ñCPRò or ñthe reportò) for inclusion in its 

Circular in respect of the proposed acquisition of the Khoemacau Copper Mine (ñKCMò or ñthe 

Projectò) in accordance with the Hong Kong Exchange (ñHKExò) Listing Rules. 

The content of the report will be guided by the JORC2 and VALMIN3 codes to the extent possible, 

and the rules and guidelines that pertain to CPRs in accordance with Chapter 18 of the HKEX 

Listing Rules. In preparing this CPR, ERM has: 

Å Adhered to the VALMIN Code. 

Å Relied on the accuracy and completeness of the data provided to it by the Company, and 

that the Company made ERM aware of all material information in relation to the Project. 

Å Relied on the Companyôs representation that it will hold adequate security of tenure for 

exploitation and assessment of the Project to proceed. An Independent Solicitorôs Report 

elsewhere in the Circular provides a detailed discussion of the Companyôs tenements. 

2.2 RELEVANT ASSETS 

The relevant assets comprise the KCM mining and prospecting licence areas, located within the 

Ngamiland and Ghanzi districts of northwest Botswana, in the Kalahari Desert. The Project area 

covers 4,040 km2, consists of a current operating underground copper mine (Zone 5), and a 

total of 14 other deposits which have defined Mineral Resources and are planned to be under 

production in the future. 

Mining commenced in 2021 at the Zone 5 deposit with ore processed through the 3.65 Mtpa 

Boseto processing plant. Commissioning of the Zone 5 mine, based on a Prefeasibility Study 

(PFS), was completed in 2023 to support an Expansion Project focused on development and 

mining of three additional areas (Mango, Zeta North East (Zeta NE and Zone 5 North (5N)) that 

will replace Zone 5 production from the Boseto processing plant. The study proposes expansion 

of production from Zone 5 from 3.65 Mtpa to 4.50 Mtpa that would be processed through a new 

processing plant co-located in the immediate vicinity of the existing Zone 5 underground mines. 

2.3 REVIEW METHODOLOGY 

ERMôs methodology included: 

Å An evaluation of available reports, data and data compilation. 

Å Assessment and review of the data for the following areas: 

o Review of the Mineral Resource estimates (15 block models) 

o Review of the Ore Reserve estimates (including non-mining modifying factors) for the 

Expansion Project and Life of Mine (LOM) Study 

o Review of metallurgy and processing 

o Review of environmental and social. 

Å Conduct a Competent Personôs site visit. 

 
2  Australasian Code for Reporting of Exploration Results, Mineral Resources and Ore Reserves. The JORC Code, 2012 Edition. Prepared 

by The Joint Ore Reserves Committee of the Australasian Institute of Mining and Metallurgy, Australian Institute of Geoscientists and 

Minerals Council of Australia (JORC). 
3  Australasian Code for Public Reporting of Technical Assessments and Valuations of Mineral Assets. The VALMIN Code, 2015 Edition. 

Prepared by the VALMIN Committee, a joint committee of the Australasian Institute of Mining and Metallurgy and the Australian Institute 

of Geoscientists. 
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Å Discussions with Project personnel of the Company prior to and after the site visit. 

Å Independent validation and reporting of Mineral Resources and Ore Reserves in accordance 

with the guidelines of the JORC Code. 

Å Prepare a risk analysis of the Project, in accordance with Guidance Note 7 of the Rules 

Governing the Listing of Securities on the Stock Exchange of Hong Kong Limited. 

Å Preparation of a CPR and provision of drafts of the CPR to MMG to ensure factual accuracy 

and reasonableness of assumptions. 

2.4 COMPLIANCE WITH VALMIN AND JORC CODES 

The report has been prepared in accordance with the VALMIN Code4, which is binding upon 

Members of the Australian Institute of Geoscientists (AIG) and the Australasian Institute of 

Mining and Metallurgy (AusIMM), the JORC Code5 and the rules and guidelines that pertain to 

CPRs in accordance with Chapter 18 of the HKEX Listing Rules. 

2.5 SITE VISITS AND INSPECTIONS 

A site visit to the Project was completed in December 2023 for the purposes of personal 

inspection and was completed by Maree Angus (Geology and Mineral Resources), Terry Burns 

(Mining and Ore Reserves including Hydrology/Hydrogeology, Non-Process Infrastructure and 

Logistics), and Francois Grobler (Valuation). 

All three are Competent Persons in relation to the JORC Code and Practitioners in relation to the 

VALMIN Code. 

The purpose of the site visit was to: ground truth the project; complete surface and underground 

mine inspections; visit the processing plant along with any other relevant operational areas; visit 

the core processing facility and any other features of material interest; and hold discussions with 

key project technical personnel. 

2.6 INFORMATION SOURCES 

During preparation of this CPR, ERM has relied on information prepared and/or provided by MMG, 

KCM and/or third-party consultants. The ERM team of technical consultants have reviewed all 

information provided, completed reasonableness checks and benchmarking as appropriate and 

have taken reasonable steps to ensure the validity of information provided, but has not 

independently verified that all data and information are reliable or accurate. ERM accepts no 

liability for the accuracy or completeness of the data and information relied on in preparing this 

report. 

2.7 COMPETENT PERSON AND RESPONSIBILITIES 

The Statements of Mineral Resources and Ore Reserves have been reported in accordance with 

the recommended guidelines of the JORC Code and are suitable for inclusion in a CPR as defined 

by Chapter 18 of the HKEX Listing Rules. 

2.7.1 Team Responsibilities 

Team members who have contributed to this Project report are outlined in Table 2-1 below. Also 

refer to Appendix A (Team Experience and Qualifications). 

 
4  Australasian Code for Public Reporting of Technical Assessments and Valuations of Mineral Assets (The VALMIN Code), 2015 Edition, 

prepared by the VALMIN Committee of the Australasian Institute of Mining and Metallurgy and the Australian Institute of Geoscientists. 

http://www.valmin.org 
5  Australasian Code for Reporting of Exploration Results, Mineral Resources and Ore Reserves. The JORC Code, 2012 Edition. Prepared 

by: The Joint Ore Reserves Committee of The Australasian Institute of Mining and Metallurgy, Australian Institute of Geoscientists and 

Minerals Council of Australia (JORC). http://www.jorc.org 

http://www.valmin.org/
http://www.jorc.org/
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Table 2-1 Team roles and responsibilities 

Team member Contribution 

Sonia Konopa 
Project management and overall responsibility for the Report as Competent 
Person 

Maree Angus Competent Person ï Mineral Resource Estimation and Exploration Targets 

Terry Burns 
Competent Person ï Mining and Ore Reserve Estimation including Hydrology/ 

Hydrogeology, Non-Process Infrastructure and Logistics, and Project Economics 

Damian Connelly Metallurgy and Processing 

Ben Ridley Environmental and Social 

Graham Jeffress ERM Partner Authorisation 

Jeremy Clark HKEX Compliance Peer Review 

2.7.2 Mineral Resource Estimates 

The information in this report that relates to Mineral Resources and Exploration Targets is based 

on information compiled by ERM Principal Geologist Mrs Maree Angus (BSc (Hons), MAusIMM 

(CP Geo), MAIG), who is a full-time employee of ERM and has sufficient experience that is 

relevant to the style of mineralisation and type of deposit under consideration and to the activity 

that he has undertaken to qualify as a Competent Person as defined in the JORC Code (2012). 

Reporting of the Mineral Resources estimate complies with the recommended guidelines of the 

JORC Code (2012) and is therefore suitable for public reporting. 

2.7.3 Ore Reserve Estimates 

The information in this report that relates to Mining and Ore Reserves is based on information 

compiled and reviewed by ERM Technical Consulting Director (Mining Transaction and Corporate 

Advisory), Mr Terry Burns, BAppSc (Geology), GDipEd (Secondary), PGDipGeosci (Mineral 

Economics), GDipEng (Mining), FAusIMM (CP). Mr Burns has sufficient experience that is relevant 

to the technical assessment of the Mineral Assets under consideration, the style of mineralisation 

and types of deposit under consideration and to the activity being undertaken to qualify as a 

Practitioner as defined in the 2015 Edition of the ñAustralasian Code for the public reporting of 

technical assessments and Valuations of Mineral Assetsò (2015 VALMIN Code), and as a 

Competent Person as defined in the 2012 Edition of the ñAustralasian Code for Reporting of 

Exploration Results, Mineral Resources and Ore Reservesò (2012 JORC Code). Mr Burns consents 

to the inclusion in the CPR of the matters based on his information in the form and context in 

which it appears. 

2.7.4 HKEX Competent Person 

The information in this CPR that relates to Technical Assessment of the Mineral Assets, 

Exploration Targets, or Exploration Results is based on information compiled and conclusions 

derived by Mrs Sonia Konopa, a Competent Person who is a Fellow of the AusIMM (membership 

number 101561). Mrs Konopa is not an employee of MMG. Mrs Konopa has sufficient experience 

that is relevant to the Technical Assessment of the Mineral Assets under consideration, the style 

of mineralisation and types of deposit under consideration and to the activity being undertaken 

to qualify as a Practitioner as defined in the 2015 Edition of the ñAustralasian Code for the Public 

Reporting of Technical Assessments and Valuations of Mineral Assetsò, and as a Competent 

Person as defined in the 2012 Edition of the ñAustralasian Code for Reporting of Exploration 

Results, Mineral Resources and Ore Reservesò. Mrs Konopa consents to the inclusion in the CPR 

of the matters based on his information in the form and context in which it appears. 

Mrs Sonia Konopa meets the requirements of a Competent Person, as defined by Chapter 18 of 

the Listing Rules. These requirements include: 
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Å Greater than five yearsô experience relevant to the type of deposit 

Å Fellow of the AusIMM and Member of the AIG, which are Recognized Professional 

Organizations as per the HKEx and JORC Code 

Å Does not have economic or beneficial interest (present or contingent) in any of the reported 

Relevant Assets 

Å Has not received a fee dependent on the findings outlined in the CPR 

Å Is not an officer, employee or proposed officer for the Client or any group, holding or 

associated company of the issuer 

Å Assumes overall responsibility for the CPR. 

Mrs Konopa is a mining professional with over 35 years of international experience in the mining 

industry. She has previously worked in various operational and leadership roles across Australia, 

Papua New Guinea, Indonesia, Laos and Europe. Mrs Konopa has extensive international 

expertise in consulting services, technical advice and guidance across a range of commodities 

and geological settings. In the last eight years, she has held resource management roles at the 

Martabe gold mine and Toka Tindung gold mine in Indonesia. Mrs Konopaôs broad practical 

experience extends to Mineral Resource estimation, compliance reporting, exploration, project 

management and business development projects. 

Mrs Konopa has over 15 years international experience as a mining consultant and has taken a 

lead role in numerous independent reviews including CPRs for numerous major international 

financial stock exchanges including Australia, Hong Kong, Singapore, London, Indonesia and 

Toronto. She has a detailed understanding of the requirements of investors and financial 

institutions as well as compliance reporting to international standards including JORC, NI 43-101 

and CRIRSCO.  

Mrs Konopa is a full-time employee of ERM and is currently employed in the role of Manager ï 

Mining Transaction Corporate Advisory. Recent work for clients has included project manager and 

principal project reviewer, and Competent Person responsibility for CPR, ITAR and ITSR reports 

produced to support a number of initial public offerings and major exchange transactions 

completed under the JORC Code (or equivalent international standards). 

2.8 LIMITATIONS AND EXCLUSIONS 

ERMôs review was based on various reports, plans and tabulations provided by MMG either 

directly from the mine site and other offices, or from reports by other organisations whose work 

is the property of MMG. MMG has not advised ERM of any material change, or event likely to 

cause material change, to the operations or forecasts since the date of asset inspections. 

The work undertaken for this CPR is that required for a technical review of the information, 

coupled with such inspections as the Team considered appropriate to prepare this report. 

It specifically excludes all aspects of legal issues, commercial and financing matters, land titles 

and agreements, except such aspects as may directly influence technical, operational or cost 

issues and where applicable to the JORC Code guidelines. 

ERM has specifically excluded making any comments on the competitive position of the Relevant 

Asset compared with other similar and competing producers around the world. ERM strongly 

advises that any potential investors make their own comprehensive assessment of both the 

competitive position of the Relevant Asset in the market, and the fundamentals of the copper 

and silver markets at large. 
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2.8.1 Notice to Third Parties and Indemnification 

This CPR has been prepared by ERM for the purposes of MMG for inclusion in its Circular in 

respect of the proposed acquisition of the Project in accordance with the Listing Rules and is not 

to be used or relied upon for any other purpose. 

ERM has created this report using data and information provided by or on behalf of MMG. Unless 

specifically stated otherwise, ERM has not independently verified that all data and information is 

reliable or accurate. ERM accepts no liability for the accuracy or completeness of that data and 

information, or obtained by it from MMG or any third parties, even if that data and information 

has been incorporated into or relied upon in creating this CPR. 

If a third party chooses to use or rely on all or part of this CPR, then any loss or damage the 

third party may suffer in so doing is at the third partyôs sole and exclusive risk. 

The report has been produced by ERM in good faith using information that was available to ERM 

as at the date stated on the cover page and is to be read in conjunction with the circular which 

has been prepared and forms part of the referenced transaction. This CPR contains forecasts, 

estimates and findings that may materially change in the event any of the information supplied 

to ERM is inaccurate or is materially changed. 

ERM is under no obligation to update the information contained in the report. 

Notwithstanding the above, in ERMôs opinion, the data and information provided by or on behalf 

of MMG was reasonable and nothing discovered during the preparation of this report suggests 

that there was significant error or misrepresentation of such data or information. 

2.8.2 Results are Estimates and Subject to Change 

The interpretations and conclusions reached in this CPR are based on current scientific 

understanding and the best evidence available to the authors at the time of writing. It is the 

nature of all scientific conclusions that they are founded on an assessment of probabilities and, 

however high these probabilities might be, they make no claim for absolute certainty. 

The ability of any person to achieve forward-looking production and economic targets is 

dependent on numerous factors that are beyond ERMôs control and that ERM cannot anticipate. 

These factors include, but are not limited to, site-specific mining and geological conditions, 

management and personnel capabilities, availability of funding to properly operate and capitalise 

the operation, variations in cost elements and market conditions, developing and operating the 

mine in an efficient manner, unforeseen changes in legislation and new industry developments. 

Any of these factors may substantially alter the performance of any mining operation. 

2.8.3 Capability and Independence 

As part of ERM, Sustainable Mining Services is a leading geological and mining consulting team 

providing high-quality solutions to our clients in the global minerals industry. Our team includes 

geologists, mining engineers, hydrologists, hydrogeologists, data, technology, and resource 

specialists with experience on all types and stages of mineral projects from around the world. 

ERM offers an integrated and comprehensive set of services which cover the full lifecycle of 

mineral assets. Our services include corporate advisory, operational support, mining and 

feasibility studies, resource estimation, geometallurgical modelling, exploration, data and water 

management, and technology expertise. ERMôs highly experienced teams provide insight and 

innovative solutions to produce optimal outcomes for our clients. 

Our specialists are supported by a huge team of scientists, engineers, social, environmental, 

health, safety, and sustainability consultants from our parent company. 
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ERM has conducted an internal check to confirm there is no conflict of interest in relation to our 

engagement in this Project or with MMG. 

Our internal quality assurance procedures (with respect to conflict of interest) include: 

Å Communication of potential assignments to all directors, management staff and contractors 

involved on the project 

Å A review of our accounting and project management system to identify prior work 

undertaken or current work underway that is relevant to this proposal 

Å A requirement that all personnel (staff and contractors) adhere to ERMôs conflicts of interest 

policy. 

2.8.4 Effective Date of CPR 

This CPR, dated 24 May 2024, is based upon data collected by the Company up to and including 

31 December 2023, which is the effective date of the report. 
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3 PROJECT OVERVIEW 

KCMôs mining and prospecting licence areas occur in a sparsely populated region of northwest 

Botswana in the Kalahari Desert, located within the Ngamiland and Ghanzi districts, and cover 

an area of 4,040 km2. The licence area is approximately 70 km southwest of the town of Maun 

and 50 km south of the village of Toteng. 

Copper and silver mineralisation at the Project is hosted within the Ghanzi-Chobe Fold and Thrust 

Belt that forms the southern portion of the much larger Pan-African Mobile Belt. In Botswana, 

the Ghanzi-Chobe Belt is also known as the Kalahari Copper Belt. The Kalahari Copper Belt 

consists of a deformed package of metasedimentary and metavolcanic host rocks that contains 

several significant stratabound sediment-hosted copper deposits. 

Mineralisation in the Project area is characterised as sediment-hosted copper with multi-stage 

mineralisation history that includes both diagenetic (sediment hosted) and epigenetic 

(structurally hosted) events. 

KCM entered commercial production in 2021 following several years of successively more 

detailed technical evaluation, construction and commissioning of the Zone 5 mine, the Boseto 

processing facility refurbishment and surface infrastructure. 

The initial project, developing the Zone 5 deposit, was one of the most significant high-grade 

copper developments in Botswana in recent years, The initial project, comprising the Zone 5 

mine, the 3.65 Mtpa Boseto processing plant and associated infrastructure has a LOM in excess 

of 20 years. 

KCM immediately commenced analysis and evaluation into an expansion opportunity (c. 

3.0 Mtpa to 4.0 Mtpa) via exploration and resource development necessary to define additional 

mineral resources at the Mango NE (Mango), Zeta NE and Zone 5N deposits that could potentially 

expand annual production at increased production rates (c. 8.0 Mtpa) and/or increase the initial 

LOM beyond the initial project plans. 

The proposed expansion opportunity ultimately investigated the feasibility of increasing the 

production from the Zone 5 underground mine and constructing a new processing plant in the 

vicinity of the Zone 5 mine to process the increased mine production. The earlier mentioned 

Mango, Zeta NE, and Zone 5N deposits (Expansion Deposits) would then ultimately displace the 

Zone 5 mine ore currently processed at the Boseto plant. 

3.1 PROJECT LOCATION AND ACCESS 

KCMôs mining and prospecting licence areas occur in a sparsely populated region of northwest 

Botswana in the Kalahari Desert, located within the Ngamiland and Ghanzi districts, and cover 

an area of 4,040 km2. The licence area is approximately 70 km southwest of the town of Maun 

and 50 km south of the village of Toteng. 

Data coordinates are the Universal Transverse Mercator (UTM), using World Geodetic System 

1984 (WGS 84) projection, Zone 34S. 

Access to the Project (Figure 3-1) is via the sealed national A3 highway from the town of Maun 

to the village of Toteng (approximately 60 km), then by unsealed road for approximately 26 km 

from Toteng to KCMôs Boseto processing facility. Access to the Zone 5 underground mining area 

(and the exploration camp) is via Boseto on a sealed access road for approximately 32 km. There 

is year-round access from Maun to the Boseto operation and the Zone 5 mine. The total travelling 

time from Maun to the Boseto operation is approximately one hour via car and another half hour 

to the Zone 5 mine. 
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A Veterinary Cordon Fence (Kuke Fence), erected to prevent the spread of cattle diseases, 

transects the property and limits access to some locations in the south of the property except 

along manned control gates. Helicopter access is available at both Boseto and the Zone 5 mine. 

 

 
Figure 3-1  General location map  

 Source: KCM, 2015 

3.2 REGIONAL ENVIRONMENT 

The Project lies at an altitude of approximately 1,000 m above sea level in the Kalahari Sandveld, 

a gently undulating sand-covered plain with variations of about 150 m from east to west. The 

almost uniformly flat landscape has a few low hills toward the south of the Ngamiland and Ghanzi 

districts. The Kgwebe Hills, Ngwanalekau Hills and the Mabeleapodi Hills in the south and 

southwest of the Ngamiland District and the Tsau Hills to the south of the Kuke Fence in the 

Ghanzi District, provide minor topographic diversity. 

The main topographic feature in the area is the Ghanzi Ridge, which is located approximately 

30 km northwest of the Project and strikes northeast to southwest. It has a peak elevation of 

1,134 m near the town of Ghanzi and reaches 924 m elevation near Maun. 

Vegetation varies from, sparse thorn scrub and large open grassy plains, to medium to dense 

tree and bush savannah that predominates in the north and east. 

Wildlife is abundant and includes hartebeest, kudu, impala, ostrich, lion, giraffe, leopard, 

antelope and elephant. Due to the network of veterinary and ranch fences, many of these 

animals reside inside the Central Kalahari Game Reserve (CKGR) in the south of the property. 

Numerous species of birds, reptiles and insects also reside in the area. 
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3.3 GEOGRAPHY AND CLIMATE 

The climate of the Project area is classified as semi-arid and tropical, with highly variable and 

unreliable rainfall. Rainfall is concentrated in the summer months from October to April and 

typically falls in high-intensity convectional showers that are often highly localised. Winters are 

very dry, usually with no precipitation in July and August. Annual rainfall is normally less than 

500 mm. 

Climate data from Maun indicates that temperatures range between an average low of 8ÁC in 

June and July to an average high of 33ÁC in October. The average annual temperature is 22ÁC. 

Mining and exploration activities are conducted year-round. 

3.4 INDUSTRY 

The town of Maun located 70 km northwest of the Project, is the third-largest town in Botswana 

and serves as a gateway for access to much of northern Botswana. 

The economy of Maun is supported by tourism and the town serves as a hub for tourists to 

explore the Tsodilo Hills, Makgadikgadi Pans and surrounds. 

Although officially still a village, Maun has developed rapidly from a rural frontier town and has 

spread along the Thamalakane River. It has shopping centres, hotels and lodges as well as car 

hire, although it retains a rural atmosphere and local tribesmen continue to bring their cattle to 

Maun to sell. 

3.5 REGIONAL AND LOCAL INFRASTRUCTURE 

The northern region of Botswana has a limited history of mining activity, although a variety of 

commodities have been mined both historically and recently including diamonds, copper, silver, 

gold and nickel. Other economic minerals in the region include uranium and coal. 

Grid power has been connected to the Boseto and Zone 5 sites via the North West Transmission 

Grid Connection Project, a Botswana Pula (BWP) 4.6 billion investment by the Government of 

Botswana operated by the Botswana Power Corporation (BPC). The two sites are connected via 

the Lekgotlwane 220/132 kV substation just outside Toteng, and a 50 km-long 132 kV 

transmission line with two 20 MVA 132/11 kV substations at Boseto and Zone 5, respectively. 

Existing diesel generation capacity on site is being used as emergency power only. 

Water is supplied from three main wellfields at Boseto (existing refurbished) and Haka (new 

development), along with dewatering boreholes from the mine at Zone 5. The freshwater supply 

to Zone 5 is through the Haka wellfield located some 40 km to the north. The Haka wellfield 

water system is licensed for 2 ML/d with seven boreholes. The water is pumped from each of the 

seven boreholes to the Haka reservoir and is then pumped to the Zone 5 via a 40 km long large-

diameter underground pipeline. 

Labour and supplies for most of the basic mining and exploration needs for the Project can be 

obtained from within Southern Africa. 

3.6 CURRENT OPERATIONS 

The current underground mine operation (Zone 5) produced its first concentrate in June 2021, 

and delivers more than 155,000 tonnes of copper concentrate at 35ï40% copper content, 

containing some c. 60 kt of copper and c. 1.6 Moz of silver metal in concentrate annually. 

The estimated mine life for the current operation is 20 years, based on currently drilled 

mineralisation, with C1 cash costs over the life estimated at approximately $1.15/lb* of copper 
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and $1.85/lb6 on an all-in sustaining basis. Total direct capital cost for construction and 

commissioning the current operations was US$411 million, offering a capital efficiency of 

c. $6,300 per annual tonne of copper. These attractive unit cost metrics reflect the high grades 

of the Zone 5 orebody, its ideal geometry for highly productive mechanised mining, and access 

to the upgraded and enhanced Boseto processing plant and the newly constructed and reliable 

infrastructure. 

The current operations involved the construction of the 3.65 Mtpa underground mine at Zone 5 

(three mining corridors producing on average 1.2 Mtpa of ore each) and the refurbished and 

enhanced Boseto processing plant. The construction program was completed in July 2021. The 

mined ore is trucked approximately 35 km from the Zone 5 mine to the Boseto processing facility 

on a purpose built, fully sealed haul road, with a separate access road for light vehicles. 

Power is sourced at 132 kV from the BPC grid via a 50 km overhead transmission line connection. 

Diesel generation capacity is being used as backup power only. Water is being supplied from two 

wellfields, at Boseto (existing refurbished) and Haka (new development including 40 km of 

underground pipeline from Haka to Zone 5), along with dewatering boreholes from the mine at 

Zone 5. 

3.7 FUTURE OPERATIONS 

A mining expansion plan based on expansion of current mining activity at Zone 5 as well as the 

development of new mining corridors at Mango, Zeta NE and Zone 5N has been studied to PFS 

level. Mine designs and design criteria are based on established designs and criteria from the 

existing Zone 5 operation. An Economic Study has been completed on NE Fold, New Discovery 

and South Limb Definition deposits in the Banana Zone area. 

Mining at Zone 5 is currently undertaken by contractors using bulk open stoping methods. 

Current production of between 1.2 Mtpa and 1.3 Mtpa from each of three separate declines 

(ñcorridorsò) is planned to be expanded to 1.5 Mtpa per decline for a total run-of-mine (ROM) 

production of 4.5 Mtpa to be treated in a new processing facility built at Zone 5. Contract mining 

will be transitioned to the development of the new declines at Mango, Zeta NE and Zone 5N to 

the point of initial stoping. Khoemacau has shown intent to take over the mining at Zone 5 on 

an owner-operated basis in H2 2025, using a staged approach such that operations are not 

heavily interrupted. Declines are 6.0 m x 6.0 m and top and bottom ore drives being 5.0 m x 

4.6 m. Stoping is typically 7ï12 m wide x 40 m stopes at 25 m sublevels. Stoping parameters 

have been estimated by geotechnical data and modelling. 

New declines at Mango, Zeta NE (two boxcuts) and Zone 5N will be developed to produce 

between 1.2 Mtpa and 1.3 Mtpa for total production of new Expansion Deposit ore feed of 

3.65 Mtpa which is intended to replace feed from Zone 5, with the Zone 5 feed now treated in 

the new Zone 5 processing plant. Mining methods at each decline will transition to open stoping 

with fill once mining depths exceed 400 m. 

Fleet provisions for expansion at Zone 5 as well as the new declines are considered sufficient for 

the production levels contemplated. Underground mine services, including ventilation, fuel, 

lubrication and maintenance for the mining fleet, dirty water reticulation, service water, and 

electrics are based on provisions already made at Zone 5. Provisions at Zone 5 are already 

considered adequate for production of 4.5 Mtpa. 

 
6 C1 cost shown pre silver stream and AISC shown post silver stream. 
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4 LICENCES AND PERMITS 

4.1 PROJECT OWNERSHIP 

KCM is wholly owned by private company Cuprous Capital Ltd, which in turn is owned 88.1% by 

Cupric Canyon Capital LP (ñCupricò), a company majority owned by funds advised by Global 

Natural Resource Investments (ñGNRIò) and 11.9% by Resource Capital Fund VII LP. GNRI was 

formed by a management buyout of the former Barclays Natural Resource Investments private 

equity business from Barclays Bank PLC in October 2015 and is focused on the global natural 

resources sector, specifically on upstream oil and gas (excluding the US), mining, associated 

services and power. Established in 1998, Resource Capital Funds (ñRCFò) is a group of commonly 

managed private equity funds with a mining sector specific investment mandate. 

In February 2013, Cupric completed the acquisition of the Toronto Stock Exchange listed 

company Hana Mining Ltd and the locally registered company, Hana Ghanzi Copper (Pty) Ltd and 

since renamed the latter Khoemacau Copper Mining (Pty) Ltd. In July 2015, KCM acquired 

Discovery Copper Botswana (ñDCBò), now wholly owned by KCM, which included the Boseto 

operation, in particular the processing plant, and various early-stage resources. The Boseto 

processing plant was in operation for approximately 2.5 years producing copper-silver 

concentrate from three open pit mining areas. Operations at Boseto were halted in February 

2015 just before the project was acquired by KCM. 

In November 2023, MMG announced that it has entered into a Share Purchase Agreement (SPA) 

to acquire the parent company of the KCM in Botswana. The transaction aligns to MMGôs strategy 

to build a portfolio of high-quality mines supplying the minerals most important to a 

decarbonised world. 

4.2 MINERAL CONCESSIONS 

ERM provides this information for reference only and has relied on KCM to confirm land titles 

and ownership rights are current. 

The prospecting licence area consists of 10 prospecting licence blocks: four DCB licences over 

the Boseto Operation (PL098/2005 to PL101/2005) and six KCM licences (PL001/2006 to 

PL005/2006, and PL095/2019). Additionally two mining licence tenements are in place as 

described below. The licence details are summarised in Table 4-1 (KCM, DCB Mining licences), 

Table 4-2 (KCM prospecting licences) and Table 4-3 (DCB prospecting licences), and the licence 

locations are shown in Figure 4-1. 

Table 4-1  Summary of KCM and DCB mining licences 

Mining licence number Area (km2) Expiry date 

ML2015/5L        (KCM) 360 20 March 2035 

ML2010/99L      (DCB) 58.9 19 December 2025 

Total 418.9  

Table 4-2  Summary of KCMôs prospecting licences 

Prospecting licence number Area (km2) Expiry date 

PL001/2006 346.8 31 Dec 2024 

PL002/2006 459.2 31 Dec 2024 

PL003/2006 544.0 31 Dec 2024 

PL004/2006 388.7 31 Dec 2024 

PL005/2006 75.4 31 Dec 2024 
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PL095/2019 293.7 30 Sep 2024 

Total 2,107.8  

Table 4-3  Summary of DCBôs prospecting licences 

Prospecting licence number Area (km2) Expiry date 

PL098/2005 519.9 31 Dec 2024 

PL099/2005 812.1 31 Dec 2024 

PL100/2005 502.6 31 Dec 2024 

PL101/2005 10.1 31 Dec 2024 

Total 1,844.7  

 
Figure 4-1 Prospecting and m ining l icence  loca tions  

 Source: KCM, 2023 

Exploration work during the first year of the two-year extension (work completed during 2021) 

concentrated on drilling to increase economic confidence of the three deposits for the Expansion 

Project. During 2022, exploration work has focused on infill drilling the three Expansion Project 

deposits to upgrade Mineral Resource classification and drilling high-priority regional exploration 

targets. 

In March 2015, KCM was granted a mining licence (ML2015/5L) contained within PL002/2006, 

PL001/2006 and PL004/2006, for the Zone 5 and NE Fold (which is part of the Banana Zone) 

areas. In 2019, part of ML2015/5L covering the Banana Zone was converted back to a 

prospecting licence status, resulting in the creation of new prospecting licence PL095/2019. In 

2018, KCM was granted an expansion to the Zone 5 mining licence, contained within 

PL099/2005. DCB was granted its mining licence (ML2010/99L), contained within PL099/2005, 

on 20 December 2010. DCB was granted two amendments to the mining licence: one allowing 
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underground mining to be undertaken at the Zeta pit (2014) and the other allowing enlargement 

of the area toward the northeast to include Zeta NE (2015). 

Botswanaôs Mines and Minerals Act allows a company to apply for an extension of its prospecting 

licences at the end of the two-year licence period without having to relinquish any licence area. 

To be granted the extension, the company must demonstrate that it has completed significant 

expenditure and exploration work on the licences as committed to in the previous licence 

extension. The exploration programs completed during the recent extension period for the 

proposed Expansion Project should demonstrate this has been met. 

4.3 TENEMENT STAUS 

ERM reviewed a compilation report by legal firm Herbert Smith Freehills and local advisory 

services from Akheel Jinabhai & Associates (ñAJAò). 

Herbert Smith Freehills and AJA were engaged by MMG to conduct a legal due diligence on the 

proposed transaction and the due diligence included among other aspects, the matter of renewal 

of prospecting and mining licences. 

The findings from the report were that the prospecting licences in the data room appear to be in 

good standing, as confirmed in writing by the Department of Mines, via several certificates of 

good standing which were issued on 28 September 2023 in respect of prospecting licences held 

by both KCM and DCB. 

AJA cautions, however, that: 

ñWhilst in practice the Minster will usually renew a prospecting license beyond the maximum 

renewal period prescribed in the MMA in the circumstances described above, there is no legal 

obligation in the MMA that requires the Minister to do so, with section 17 (6) of the said Act 

merely providing the Minister with a discretionary right to do so. The Minister can only exercise 

his discretion if the requirements of section 17(6) of the MMA are met (i.e., KCM has made a 

discovery, has expended or made proper efforts to complete evaluation work on the 

resource/discovery, and has not yet completed such work). Notwithstanding, we are not aware 

of the Minster ever having declined his discretion to review, and the Department of Mines tends 

not to strictly follow the letter of the law when it comes to many matters such as these under 

the Act. This in our view is a low risk (but nevertheless is still a risk).ò 

AJA advises furthermore that going forward, and assuming the Transaction progresses, MMG will 

need to ensure that renewal applications be made well in advance prior to the expiry date in 

order to mitigate the risk of non-renewal or delays in renewal. 

4.4 OTHER AGREEMENTS, LICENCES AND PERMITS 

4.4.1 Government 

The Botswana Government has the right to acquire a 15% working interest in the relevant mine 

on issue of a mining licence for that mine. The interest value is based on a pro-rata share of past 

exploration, current and future project costs. The Botswana Government declined to take up this 

right on the Zone 5 and Boseto mining licences. 

4.4.2 Royalties 

The Botswana Government retains a royalty of 3.0% on base metals net smelter return (NSR) 

and 5.0% on precious metals NSR. 
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4.4.3 Surface Rights and Permit 

Surface rights for two properties (farms OM178 and OM107) where the Zone 5 mining licence 

lies (ML2015/5L) were issued to KCM in September 2014. Surface rights for the Boseto operation 

(ML2010/99L) were issued to KCM. KCM and DCB have surface rights to all farms on which 

development or other activity is occurring. 

The Botswana Minister of Local Government holds surface rights for the Central Kalahari Game 

Reserve (CKGR) and the Wildlife Management Areas. 

Many local farm landowners hold surface rights over prospecting licences PL098/2005 to 

PL101/2005, PL001/2006 to PL005/2006, and PL095/2019. 

The area is sparsely populated and is predominantly used for cattle and game farming. The 

project lies within the Hainaveld and Toteng ranch areas. The Kuke Veterinary Cordon Fence cuts 

across the licence areas. A small part of the Companyôs southwestern licence area extends into 

the CKGR and the surrounding Wildlife Management Areas, but does not impact the three 

Expansion Project deposits, which are located on a different prospecting licence. The Botswana 

Minister of Local Government holds surface rights for the CKGR and the Wildlife Management 

Areas. 

Various local farm landowners and users hold surface rights over the 10 prospecting licences. All 

surface rights holders and lawful occupiers of the land are notified prior to the commencement 

of exploration activities, and agreements are put in place where applicable. KCM is responsible 

for rehabilitation of any disturbed areas. 

Drill pads are reclaimed and rehabilitated during demobilisation at the end of each drill program. 

Authorisation of the Environmental Management Plan for exploration activities was given on 

30 March 2020 and is valid for five years. 

4.5 ERM OPINION 

In ERMôs opinion, the renewal of the current Prospecting Licences expiring in 2024 is highly likely, 

however, MMG should note AJA recommendations, to make all subsequent renewal applications 

well in advance to reduce the risks related to renewal. 
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5 PROJECT HISTORY 

5.1 EXPLORATION HISTORY 

The first documented grassroots exploration for copper within the Project area was in the early 

1960s by Johannesburg Consolidated Investments. Since then, there has been sporadic 

exploration in the area which has included: 

Å Soil geochemistry, field mapping, structural and petrographic studies. 

Å Airborne and ground geophysical surveys (aeromagnetics, airborne electromagnetics, 

seismic, gravity). Interpretation of the geophysics has been critical in understanding the 

stratigraphic architecture of the Project area. 

Å Extensive DDH and RC drilling. 

Å Metallurgical and geotechnical investigations. 

Data has been integrated and interrogated to assemble a detailed stratigraphic column and 

regional to local scale Leapfrog Geo 3D model. The data and interpretation work were used to 

project geology to surface and create a sub-Kalahari sand geology map of the basin. 3D 

wireframe solids built in Leapfrog Geo are now used as KCMôs base model to delineate local 

structures, lithological units and mineral distribution. The mapping and interpretation program 

enabled reconstruction modelling of early basin architecture and fold features, that are used for 

target generation across the Project. 

In 2019, the Zone 5 deposit was drilled for grade control mine planning and has since advanced 

into development with underground operations and a +20-year LOM. Additional resource and 

exploration drilling then focused on the Zone 5N, Zeta NE and Mango deposits, all located in the 

northeast of the project licence area, and all having similarities to Zone 5. 

The Banana Zone was extensively explored between 2010 and 2012 with additional exploration 

drilling, geophysical surveys and geotechnical studies completed from 2013 to present. Mineral 

Resources at NE Fold, South Limb Definition and New Discovery were updated in June 2022 using 

a higher copper cut-off grade and assessed for underground mining. 

Previous exploration and development activities in the area are summarised in Table 5-1. 

Table 5-1  Summary of Project area exploration and mining d evelopment  

Year Company Activity 

1962 Johannesburg 
Consolidated 
Investments 

Operated a geological mapping campaign in and around the 
current Project area. No economical mineralisation was 
discovered. 

1967ï1970 Anglovaal ï joint 
venture with De Beers, 
US Steel and Tsumeb 
Corporation 

Conducted drilling and soil geochemistry in and around the 
Project area. Credited with the discovery of the Zeta deposit. 

1970ï1980 US Steel Conducted several exploration programs that included soil 

geochemistry, ground-based geophysics, trenching and drilling. 

These programs led to discovery of additional significant 
copper mineralisation mainly within the Zeta deposit area and 
at Plutus. In 1980, US Steel estimated a non-compliant 
historical resource for Zeta. With a low copper price and no 
infrastructure nearby, the project was not viable and was 
discontinued. 
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Year Company Activity 

1989ï1994 Anglo American 

Corporation (AAC) 

AAC (as Anglo American Prospecting Services) completed 

several exploration programs, including large-scale airborne 
geophysical surveys, Landsat and photo-geological 
interpretation, ground-based geophysical surveys, soil 
geochemistry (including geobotanical anomalies) and drilling 
(142 holes, core and RC) focused on both the Zeta deposit and 
the NE Fold area of the Banana Zone. Again, at the prevailing 

copper price, the exploration work failed to identify an 
economically viable area. 

1996ï2000 Delta ï joint venture 
with Kalahari Gold and 
Billiton 

In 1996, Glencore/BHP Billiton used data from US Steel and 
AAC for deposit modelling, but much of the drillhole data was 
not considered reliable. Only 51 drillholes were deemed 
sufficient for deposit modelling and only 16 were supported by 

complete drill logs and assay results. Billiton completed an 
in-house Mineral Resource estimate and recommended a drill 
program. 

In 1999, Delta followed up with 27 RC holes totalling 3,300 m 

within the NE Fold of the Banana Zone. Delta concluded that 
mineralisation was epigenetic, controlled by both lithology and 
structure and consistent of high-grade pods within a larger 

low-grade zone. 

2002ï2007 Stellent Stellent acquired the licences over the Project area and in 
2007, Hana Mining Ltd (ñHanaò) took control of the Project 
under a share purchase agreement resulting in 100% 
ownership of the Project. 

2005 Discovery Metals 
(Botswana) Limited 
(ñDMLò) 

DML acquires the Boseto area prospecting licenses and 
continued drilling at Zeta and Plutus. 

2007ï2013 Hana Hana completed several exploration campaigns within the 
project area from 2007 including extensive soil sampling, 

ground geophysical surveys and both RC and core drilling. Until 

2012, Hana focused on the Banana Zone in the southern part 
of the prospecting licences. Hana moved its focus to Zone 5 in 
2012 just before being acquired by Cupric. 

2010ï2018 Hana and KCM Between 2010 and 2018, several high resolution magnetic and 

radiometric surveys were completed over the Project area. The 
surveys were merged and used to differentiate magnetic fabric 
successfully mapping in detail lithological units, structural 
breaks, facies transitions, sub-basin development, unit 
thickness changes, structural breaks, redox contacts and 
marker horizons under +40 m of Kalahari Sand cover. 

2012ï2015 DML as DCB Mining in the Boseto area at Zeta and Plutus open pits. 

2013 Cupric Cupric acquired Hana and its five prospecting licences and 
changed the name of the Botswanan entity to Khoemacau 
Copper Mining (Pty) Ltd (KCM). 

2013ï
present 

KCM KCM conducted several exploration programs that included soil 
geochemistry, airborne and ground-based geophysics, multi-
element geochemistry, desktop and scoping studies and 
extensive drilling. These programs successfully led to discovery 
of additional copper-silver mineralisation at several deposits 
and upgraded the global mineral inventory.  

2015ï2016 KCM A regional gravity survey was completed and successfully 
mapped north-northeast trending deep seated structures. 
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Year Company Activity 

Mar 2015 KCM In March 2015, the Zone 5 mining licence was approved for the 

22-year mine life underground initial (also called the ñStarter 
Projectò) project of +60 ktpa copper and +2 Moz per annum 
silver. 

Jul 2015 Cupric Cupric acquired DCB. The acquisition included the Boseto 
operation and processing plant, as well as four prospecting 

licences with various early-stage resources (yellow shaded 
licences in Figure 4-1). The Boseto processing plant had been 
in operation for approximately two and a half years producing 
copper-silver concentrate from three open pit mining areas. 
Operations at Boseto were halted in February 2015 just before 
the project was acquired by KCM. 

Nov 2015 KCM It was announced that a feasibility study had been completed 
that demonstrated the viability of utilising the recently 
acquired Boseto mill to process Zone 5 ore by hauling it 
~30 km for treatment. A further PFS was announced at the 

same time involving a multi-mine plan and an expanded 
processing facility at Boseto or construction of a second 

processing facility at Zone 5. 

2015 KCM A seismic orientation survey was completed at Zone 5 to test if 
the mineralisation was continuous at depth. Data confirmed the 
lithologies hosting the ore shear at Zone 5 have a low acoustic 
impedance and can be successfully mapped by reflection 
seismic to depths of >1.5 km. 

2016ï2021 KCM Continued focus on exploration at the Expansion deposits 
(Zone 5N, Mango NE, Zeta NE). 

2018 KCM A feasibility study and FEED program for the ñStarter Projectò 
was completed involving mining 3.65 Mtpa from Zone 5 and 

processing it through a refurbished Boseto plant. 

Airborne electromagnetic survey to identify conductive units 

and marker horizons at depth and in section. The survey 
struggled to identify strong conductors in areas of known 
copper deposits and/or with steep dipping limbs. 

2019ï2020 KCM During 2019 and 2020, the Zone 5 boxcuts and excavations, 

underground mine development and associated infrastructure 
was completed. 

Jun 2021 KCM Achieved successful production of first copper-silver 
concentrate from Zone 5 at the Boseto processing plant. 

Jun 2023 KCM An ñExpansion Projectò PFS was completed that was based on 

developing and mining ~3.65 Mtpa from three new mining 
areas (Mango, Zeta NE and Zone 5N) and processed through 
the existing Boseto plant, and an expansion of the production 
volumes from Zone 5 to 4.50 Mtpa processed through a new 
processing plant sited in the vicinity of Zone 5. 

Nov 2023 MMG MMG announced that it has entered into a Share Purchase 
Agreement (SPA) to acquire the parent company of the 
Khoemacau Copper Mine in Botswana. The transaction aligns to 
MMGôs strategy to build a portfolio of high-quality mines 
supplying the minerals most important to a decarbonised 
world. 
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5.2 MINING HISTORY 

Mining has been undertaken on three deposits within the Project area. The Boseto Copper 

Operation (DML operated Zeta and Plutus open pits and processing plant) produced 

approximately 6 Mt of ore between 2012 and 2015. The amount of oxidised and transitional 

material was underestimated in the Mineral Resource modelling and metallurgical testwork, 

resulting in lower-than-expected metal recovery through the Boseto Plant. Once the pits reached 

the sulphide ore, high stripping ratios made further open pit development uneconomic. It should 

be noted though, that the Boseto Plant performed to specification once sulphide ore was being 

produced in the pits. 

Construction at Zone 5 commenced in 2019, with first ore being milled in early 2022. The ore is 

extracted via longhole open stoping. To the end of 2023, the Boseto Plant had milled a total of 

5.8 Mt of ore from Zone 5 averaging 1.6% Cu and 18 g/t Ag (mill reconciled tonnages and 

grades).  
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6 GEOLOGY 

6.1 REGIONAL GEOLOGY 

Detail relating to the regional geology of the Project area is sourced from the Prefeasibility Study 

Technical Report for the Khoemacau Expansion Project (CSA Global, 2023). 

Copper and silver mineralisation at the project is hosted within the Ghanzi-Chobe Fold and Thrust 

Belt that forms the southern portion of the much larger, Pan-African Mobile Belt. The Pan-African 

Mobile Belt stretches from Namibia through Botswana, Zambia and into the Democratic Republic 

of Congo (Figure 6-1). In Botswana, the Ghanzi-Chobe Belt is also known as the Kalahari Copper 

Belt. The belt is host to several well-known stratabound sediment-hosted copper deposits and 

mining operations. 

 
Figure 6-1  Kalahari Copper Belt  location  

 Source: KCM 2021 

The Kalahari Copper Belt consists of a deformed package of metasedimentary and metavolcanic 

rocks that were deposited during the late Mesoproterozoic to early Neoproterozoic eras along 

the rifted northwest margin of the Kalahari Craton. The late Neoproterozoic collision of the 

Kalahari and Congo cratons resulted in the formation of the Pan-African Damara Orogeny that 

forms the present-day structural configuration of the Kalahari Copper Belt. 

The deposits of the Kalahari Copper Belt share key geologic similarities to the deposits of the 

Central African Copper Belt of Zambia and Democratic Republic of Congo. These similarities 

include: 

Å Host rocks ranging in age from early Proterozoic era to late Tertiary era were deposited in a 

basin setting during a transgressional sequence 
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Å Carbonate and haematite alteration is present adjacent to sulphide quartz veins 

Å Stratiform copper mineralisation is associated with a regionally extensive reduction-oxidation 

(redox) boundary 

Å Copper sulphides display a vertical zonation away from the redox boundary 

Å Ore textures suggest a multi-stage mineralisation history that includes both early diagenetic 

replacement and later epigenetic pre-kinematic to syn-kinematic mineralising events (veins) 

with moderate-temperature to high-temperature salinity brines 

Å Metal source contributed from red beds with anomalously hot and saline fluids enhancing 

metal leaching 

Å Disseminated galena, sphalerite and (iron-cobalt-nickel) sulph-arsenides occur in the 

hanging wall associated with pyrite and chalcopyrite. 

Notable differences include: 

Å The Kalahari Copper Belt has associated silver and no cobalt. Many deposits in the Central 

African Copper Belt, in particular deposits in the Democratic Republic of Congo, are enriched 

with cobalt rather than silver. 

Å The major silver carrier minerals are chalcocite, covellite and bornite. 

Å The Kalahari Copper Belt has a strong relationship with structural controlled mineralisation. 

Flexural slip, parasitic folding and associated faulting are the dominant mineralising controls. 

Å The Kalahari Copper Belt has an additional source of base metals from the underlying 

Kgwebe bimodal volcanic complex. 

Å The footwall sandstones in the Kalahari Copper Belt have confirmed copper-silver 

mineralisation below the redox boundary. Deposits of the Central African Copper Belt have 

no known economic mineralisation in the footwall sandstones. 

6.2 MINERALISATION STYLE 

The entire region has been subject to compression, folding and thrusting along northeast trends 

resulting in structurally repeated stratigraphically controlled mineralisation over hundreds of 

kilometres. The structural orientation and related permeability are key aspects in the mineral 

trap site development. Deposits generally occur at the margins of basement structures where 

the stratigraphic redox boundary is controlled by sediment deposition and structural geometry 

(Figure 6-2). Flexural slip along bedding on the limbs of parasitic folding were important primary 

fluid pathways. Brittle fractures, and tectonic breccia at local and deposit scale are the dominant 

secondary structural mechanisms. 

Although mineralisation differs slightly at each deposit, economic grades are dominantly related 

to shearing, folding and tensional failure along and close to the Ngwako Pan and DôKar redox 

contact. Disseminated and hydrothermal vein-hosted sulphide mineralisation styles combine to 

produce continuity of high-grade copper and silver mineralisation over tens of kilometres. These 

higher-grade copper sulphide zones typically contain disseminated cleavage parallel lenticles and 

massive quartz-carbonate and breccia veins hosting chalcopyrite, bornite and chalcocite 

mineralisation. 

Sulphide assemblages are commonly zoned. The sequence is developed vertically upward from 

the base of the DôKar Formation and can be seen to develop horizontally along strike at some 

deposits. The typical zonation sequence consists of low sulphur, low iron, copper sulphides 

(chalcocite and bornite) and passes upward with increasing iron content (chalcopyrite and 

pyrite). This sulphide zonation coincides with copper solubility precipitating of low soluble 

sulphides at the first reductant while chalcopyrite and pyrite remain in solution. Common oxide 

minerals present across the project area are chrysocolla and malachite, typically found within 

veins and fracture fill. 
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Figure 6-2 Schematic of mineralisation controls  

 Source: KCM 

6.3 LOCAL GEOLOGY 

The Project area lies within the central portion of the Kalahari Copper Belt. Figure 6-3 shows the 

geological setting of the Project area and summarises the general structure and local 

stratigraphy. 

The Kalahari Copper Belt stratigraphic sequence consists of a basal rift related bimodal volcanic 

suite named the Kgwebe Formation. The Kgwebe Formation is unconformably overlain by the 

Ghanzi Group metasediments. This group, from oldest to youngest, consists of the Kuke 

Formation, Ngwako Pan Formation (NPF), DôKar Formation and Mamuno Formation. 

The Kgwebe Formation, comprising a bimodal volcanic sequence of porphyritic rhyolites and 

subalkaline basalts, overlies an Archaean basement complex. The suite is comprised of sub-

arkose sediments interbedded with dacites and rhyolite flows that have undergone greenschist 

metamorphism. The formation was emplaced during the initial stages of an intracontinental rift 

basin. Recent studies in the Project area reported a U-Pb zircon minimum age of 1086 Ñ 5 Ma 

(Hall et al., 2018a) from a porphyritic rhyolite sample from the Makgabana Hills and a U-Pb 

zircon maximum age of 1106 Ñ Ma (Schwartz et al., 1995). The Kgwebe Formation has been 

altered in several places and have likely provided metals through alteration and leaching of 

hydrothermal fluids or by Ghanzi Group basinal brines. 
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The Ghanzi Group sediments were deposited during a marine incursion and basin infilling after 

a regional rifting event that has undergone moderate temperature greenschist metamorphism. 

The sequence consists of the deposition of the continental alluvial deposits of the NPF, followed 

by a period of thermal subsidence and basin expansion, during which the fine-grained sediments 

of the DôKar Formation were deposited (Masters, 2010). 

The Kuke Formation sits at the base of the Ghanzi Group and is made up of a pebbly to coarse-

grained sandstone and conglomerate derived from fragments of the underlying Kgwebe 

Formation (Mobie, 2000). The Kuke Formation is a 500 m thick sequence of cross-bedded quartz 

arenites and mudstone interclasts. It is clear from historical regional mapping along the Monikau 

and Kgwebe Hills that the Kuke Formation is thickest along the boundary with the Kgwebe 

Formation and thins rapidly away from it, indicating that the Kgwebe Formation formed a basin 

high or horst structure at the time of deposition (Catterall, 2015). 

The Ngwako Pan Formation (NPF) comprises oxidised, coarse-grained sandstone quartzite 

and arkoses interbedded with minor shale. This unit is identified as a typical red bed sequence 

approximately 2ï3 km thick. The NPF is characterised by laminated cross-beds interbedded with 

pebbly granules/stones. It has been interpreted to be deposited from a fluvial to ebb-tidal marine 

facies environment. 

The DôKar Formation lies above the NPF. The lower ductile siltstones and carbonaceous units 

of the DôKar Formation are the main host for most of the copper and silver mineralisation. The 

DôKar rocks are composed of shallow marine sediments deposited >981 Ñ 3 Ma (sulphide Re-Os 

age from Hall et al., 2018a and 2021) and consist of finely laminated and chemically reduced 

mudstones and siltstones intercalated with carbon-rich limestone and thin, organic-rich, lagoonal 

black shale. It has been interpreted to be deposited in a shallow marine shelf facies environment 

just below the fair weather wave base. 

The Mamuno Formation is at the top of the sequence and comprises predominantly gritty 

oxidised sandstones and siltstones. The Mamuno Formation overlies the DôKar Formation and is 

1ï2 km thick. The formation outcrops in the east of the Project area. 

The host rocks are unconformably overlain by unconsolidated Kalahari sand and calcrete ranging 

in thickness from 2 m to 60 m. 

Outcrop is exposed along the northeast trending Ghanzi Ridge which makes up the basal 

metavolcanic sequence known as the Kgwebe Formation. Outcrop off the ridge is very limited 

due to thick Kalahari sand cover that blanket most of the Project area (cover thickness ranges 

from 2 m to 60 m). As a result, most geology has been mapped from exposure in exploration 

trenches, drillholes or from aeromagnetic survey interpretations. A 3D geology model was 

developed in collaboration with independent stratigraphic and geochemical specialists. The 

interpretation used detailed aeromagnetic and electromagnetic survey data, multi-element 

analysis and drillhole data focused on depositional environment, basin architecture, stratigraphic 

framework, and structural configuration of the regional and local geology along the Kalahari 

Copper Belt. 

Advances in the understanding of the Project area have confirmed the overall sedimentary basin 

architecture and structural association of the basin. Basement normal faulting during early 

subsidence and extension formed a series of horst and grabens across the Project area where 

organic-rich, shallow waters exhibiting an abundance of sulphur were restricted along passive, 

transitional margins. Prior to mineralisation, copper-bearing, moderate temperature basinal 

brines were confined to the lower oxidised red-bed sandstone and upper bimodal volcanic 

basalts. Copper-bearing metals were leached from the red-bed and upper bimodal basalt rocks. 

During deformation and basin inversion associated with the Damarion Orogeny (~550 Ma), metal 

enriched brines migrated along basement structures, major faults and lithological contacts 

depositing copper at the redox boundary and structural trap sites. Folded stratigraphy 
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characterised by upright to slightly inclined or overturned folds produces fold hinge patterns 

trending northeast and southwest, repeating the geology and mineralisation several times across 

the Project area. The structural pattern exhibits a series of major northeast trending, anticline 

highs and syncline lows displaying older cores and younger limbs highlighting the original basin 

architecture. 

Deposits in the Project area generally occur at the margins of basement highs where stratigraphic 

redox boundaries are controlled by sediment deposition and structural geometry. Deep-seated 

faults formed across the Project area will exhibit high permeability and focus fluids to transitional 

margins, chemical fronts and structural trap sites. 

 
Figure 6-3 Local geology of Project area  

 Source: KCM 

6.4 DEPOSIT GEOLOGY 

For the purpose of this section, the deposits of the Project area have been grouped where 

similarities exist. 

6.4.1 Zone 5 

Detail of the local geology at Zone 5 is taken from the 2022 MR Report (CSA Global, 2022) and 

various KCM presentations. 

Locally, the Zone 5 Mine area lies within the Ghanzi-Chobe Supergroup, flanked to the northwest 

by Karoo volcanics and to the southeast by the Mamuno Formation. Key stratigraphic units at 
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Zone 5 are the NPF (an oxidised, purple-red, coarse-grained sandstone identified as a typical 

red-bed sequence) and the DôKar Formation which unconformably lies above the NPF and is 

dominated by reduced facies (mainly parallel laminated, grey-green siltstones and mudstones 

with interbedded fine-grained sandstones). Copper and silver mineralisation occurs 25ï30 m 

above the contact between the DôKar Formation and NPF. Mineralisation is sub-parallel to 

lithology and crosscuts host units at the redox boundary between copper-bearing, oxidising 

boundaries and reducing stratigraphy. Mineralisation is hosted within the Limestone (LST) unit 

in the southwest to the Carbon Rich Siltstone (CAR) and the interbedded Alternating Siltstone 

and Sandstone unit (ALT) toward the northeast. The host rock assemblage sits between two 

competent sandstone units ï the footwall NPF and the hangingwall Marker Sandstone unit 

(MSST). An example section through the Zone 5 lithology model is shown in Figure 6-4. 

The major deformation mechanism has been dominated by flexural slip and minor parasitic 

folding which have been fundamental in controlling and focusing ore fluids. Localised thrusting, 

parasitic folding and shearing have thickened the mineralisation and replicated the stratigraphy 

resulting in the enrichment of copper and silver grades over wide intervals. 

Horizontal to shallow southwest plunging shoots overprinted by a vertical plunge are present in 

the central fold limb. These plunges are controlled by parasitic folds with axes that are parallel 

and sub-parallel to the main regional folds along the limb, and the parasitic folds are typically 

related to shearing and occur at micro scale in the core. This is generally seen within more ductile 

units that consistently exhibit higher strain and play a major role in controlling fluid flow from 

the red-bed sandstones to the more reduced shales and siltstones. 

 
Figure 6-4 Example section through Z one 5  

 Source: KCM 

Low grade, disseminated sphalerite, galena and pyrite occur in the hangingwall of the deposit 

and extend up into the DôKar Formation stratigraphy. The mineralisation is strongly, vertically 

zoned with low sulphur/low iron copper sulphides (chalcocite and bornite) in the base of the 

sequence with increasing iron (chalcopyrite) away from the footwall contact. 

Disseminated chalcopyrite and chalcocite occur in both the hangingwall and footwall 

mineralisation that defines the 0.1% Cu envelope surrounding the high-grade copper zone. 

Intense disseminated chalcopyrite dominates the hangingwall sulphides averaging 4 m true 

thickness. Fine-grained disseminations of chalcocite with minor chalcopyrite/bornite, ranging in 

thickness from 5 m to 10 m, dominate the footwall. Bedding parallel, narrow, unmineralised 

quartz-calcite veining is also common throughout the zone. 
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The predominant ore assemblage typically consists of vein-hosted massive bornite with 

chalcocite, minor chalcopyrite and silver. Replacement of bornite with secondary chalcocite is 

common within the mineralised zone. The ore minerals are predominantly vein-hosted and make 

up the high grade zones modelled as Footwall, Central and Hangingwall, which range in thickness 

from 2 m to 30 m. Within the high grade, an extensive system of quartz and quartz-carbonate 

veins are common, with minor hematite staining. 

6.4.2 Zone 5 North 

Detail of the local geology at Zone 5N is adapted from the 2023 KCM PFS Technical Report 

(CSA Global, June 2023). 

The mineralisation at Zone 5N deposit is interpreted to represent a pressure shadow of the 

Zone 5 deposit with many similarities and characteristics. The deposit has been drilled over a 

strike length of 4.6 km with mineralisation striking 235Á and dipping 65Á to the northwest. 

Economic mineralisation has an average thickness of 5 m and is hosted in the hangingwall 

sequence within the marl and marly siltstone units over a strike length of 1.6 km. The deposit 

has been drilled to a depth of 1,100 mbs and remains open along strike and at depth. Geological 

logging has defined a consistent base of overburden including Kalahari sand and calcrete at 

45 mbs. 

A variably oxidised surface cap, defined by acid soluble copper assays and logged drill core, 

contains both oxide plus sulphide minerals. The base of this surface boundary has been defined 

parallel to topography and lies approximately 65 mbs. Oxide mineralogy above this surface 

includes malachite, chrysocolla and minor native copper. 

Mineralisation occurs at the stratigraphic contact and is largely controlled by unit thickness and 

structure. Some of the highest grades occur in the central-northeast portion of the deposit. This 

portion of the deposit is host to the highest grades and best intersections over a strike length of 

1.6 km. 

Economic mineralisation typically consists of massive bornite with accompanying chalcocite and 

minor chalcopyrite. Mineralogy is frequently mixed in the high-grade (>1% Cu) mineralised zone 

and is largely controlled by parasitic folding and associated brittle faulting and localised shearing. 

Several localised parasitic folds with axes parallel and sub-parallel to the regional anticline fold 

can be traced down the limb and stretch along the strike of the central portion of the deposit 

(Figure 6-5). The folds increase the unit thickness of the siltstone and marl copper host rocks 

and represent higher-grade mineral targets displaying high strain, local fracturing, and breccia 

veining. At 400 mbs, a change in dip angle steepens the limb from 62Á to 67Á. This subtle change 

in dip is all that is needed to focus fluids, improve permeability, and increase the thickness of 

reduced rocks acting as an excellent mineral trap. 
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Figure 6-5 Section looking southwest ï Zone 5N  

 Source: KCM 

6.4.3 Zeta North East and Boseto Area Deposits 

This description of the local geology at Zeta NE is taken from the 2023 KCM PFS Technical Report 

(CSA Global, June 2023). 

The local geology for Zeta Underground (Zeta UG) and Zeta NE is very similar to Plutus, with 

broadly similar vertical and lateral sulphide mineral zonation, though deformation at Plutus was 

less intense (Hall, 2013). Ophion and Selene, which are southwest and northeast respectively 

along strike from Zeta NE also have similar local geology, though with less deformation again 

than Plutus. 

Mineralisation at Zeta NE is hosted in a major brittle-ductile reverse fault and shear zone along 

a fold limb in the lowermost DôKar Formation ï generally in the alternating sandstone and silty 

marl units. 

The base of overburden surface, which includes the Kalahari sand and calcrete, averages 6 mbs. 

An undulating base of oxide surface, identified by the presence of oxide and sulphide minerals, 

has been defined at 50 mbs. Common oxide minerals present are chrysocolla, malachite and 

native copper typically found within veins and fracture fill. 

The Zeta NE deposit displays very high strain related to late-stage deformation. The deposit was 

wedged against the Kgwebe Formation during regional compression, resulting in tight anticlinal 

folds in the upper DôKar Formation and a major reverse fault and shear zone in the lower DôKar 

Formation. The fault and shear zone served as the main fluid conduit during mineralisation and 

is comprised of multiple narrow faults, fractures, breccias and shears that together have an 
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average width of 11 m. Figure 6-6 is a schematic section showing tight anticlinal folds and a 

brittle-ductile reverse fault and shear zone hosted within the lower DôKar Formation. 

 
Figure 6-6 Schematic section through Zeta N E 

 Source: KCM 

Brittle faulting, schistose textures and boudinage characteristics are most intense where the NPF 

is thinnest above of the Kgwebe Formation and is directly related to higher copper-silver grades. 

The hangingwall of the fault and the footwall of the shear zone range in thickness from 4 m to 

28 m, displaying an increase in strain in front of the Kgwebe high.  

Mineralisation predominately occurs within the faulted shear zone and is largely controlled by 

cataclastic faults, breccia veins and ductile shearing. The highest grades occur in the central 

northeast portion of the deposit and are hosted in the alternating sandstone, siltstone and silty 

marl units. This portion of the deposit has a total strike length of 1.9 km. Economic mineralisation 

typically consists of massive bornite with accompanying chalcocite and minor chalcopyrite. 

Mineralogy is frequently mixed in the high-grade (>1% Cu) mineralised zone. 

Two high-grade (>1%) copper domains exist within the brittle-ductile fault zone and are 

separated by 5ï10 m of barren to low-grade (0.2%) copper mineralisation. Bornite, chalcocite 

and chalcopyrite are the main copper sulphide minerals present in the high-grade wireframes ï 

averaging 4 m wide in both the hangingwall and footwall zones. The footwall zone is continuous 

across the strike of the deposit. Higher-grade mineralisation is not always present in the upper 

hangingwall zone but is continuous over the central portion of the deposit. Where the hangingwall 

and footwall are both intersected, both zones plus dilution have an average width of 13 m. 

6.4.4 Mango NE 

This description of the local geology at Mango NE is adapted from the 2023 KCM PFS Technical 

Report (CSA Global, June 2023). 

The Mango NE deposit is situated 1 km southwest along strike from the Zone 5 deposit on the 

southeast limb of a regional anticline. 

The deposit has defined mineralisation over a total strike length of 5 km dipping at 65Á to the 

southeast. The central portion of the deposit is host to economic mineralisation over a strike 

length of 1.5 km with an average thickness of 8 m. The deposit has been drilled to 700 mbs and 

remains open both along strike and at depth.  
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Mineralisation is hosted in the lower DôKar Formation ï in alternating interbedded sandstone and 

marlstone units. An overburden surface has been defined using the logged base of Kalahari sand 

and calcrete at 35ï40 mbs. A variably oxidised and transitional surface cap, defined by acid 

soluble copper assays and logged drill core, contains both oxide plus sulphide minerals. The base 

of the surface has been defined parallel to topography and lies approximately 100 mbs with 

minor deeper undulations where local fracturing has occurred. Oxide mineralogy above this 

surface includes malachite, chrysocolla and minor native copper. 

Stratigraphy in the southwest central portion of the Mango deposit is characterised as a shallow 

water, semi-arid environment that is likely related to a restricted basin high. The presence of 

sulphate-bearing minerals (possibly anhydrite) below a thick limestone package, an orientation 

change along strike and down dip in the central portion of the deposit and a northeast plunging 

fault grading into deepwater facies together with thin, bedded carbonate units indicate several 

similarities to Zone 5 and Zone 5N depositional environments.  

The deposit has overall less strain than Zone 5N and Zeta NE but shows similarities like open 

undulating folds plunging shallowly toward the northeast and down the limb, and structural 

thickening of units and mineralisation through parasitic folding and parallel faulting as seen in 

(Figure 6-7). 

 
Figure 6-7 Cross -section showing parasitic fold ï Mango  

 Source: KCM 

High-grade copper sulphide mineralisation typically consists of chalcopyrite and bornite with 

minor chalcocite. Mineralisation is generally hosted in foliation planes, quartz-calcite veins, and 

veinlets. A clear vertical and strong horizontal sulphide zonation occurs across the deposit, with 

chalcopyrite dominant in the southwest and in the hangingwall grade domain, while bornite is 

dominant in the northeast and in the footwall grade domain. Sulphide mineral mixing occurs in 

the central portion of the deposit between two interpreted downslope margins of the basin high 

in the southwest. The highest grades and thickest intersections occur in this mixed zone, likely 
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related to basin architecture, carbon content of the different facies, structural complexity, and 

higher permeability within the central portion of the deposit. A subtle change in orientation is all 

that is needed to focus fluids, improve permeability, and increase the thickness of reduced rocks 

acting as an excellent mineral trap. 

6.4.5 Banana Zone Deposits 

This description of the local geology at Banana Zone is adapted from the 2022 KCM Banana Zone 

study. 

The Banana Zone is a double plunging antiform located approximately 60 km to the southwest 

of Zone 5 (Figure 6-8). The entire reduced contact between the DôKar Formation and NPF is 

continuously mineralised for 64 km. The northwest limb dips at 55ï60Á to the northwest, while 

the southeast limb dips steeper at 75ï80Á to the southeast. Both the northeast and southwest 

fold hinges plunge shallowly at 35ï42Á. 

 
Figure 6-8 Local geology of the Banana Zone area  

 Source: KCM 

The Banana Zone deposits share similar broad characteristics of alteration, host lithology and 

ore mineralogy. However, the main deposits have some specific characteristics. 

6.4.5.1 New Discovery 

The New Discovery deposit is situated on the northern limb of the Banana Zone regional anticline. 

The deposit has defined mineralisation over a total strike length of 3.5 km dipping at 55Á to the 

northwest. The central portion of the deposit is host to economic mineralisation over a strike 

length of 1.2 km with an average thickness of 4 m. The deposit has been drilled to 700 mbs and 
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remains open both along strike and at depth. Mineralisation is hosted in the lower DôKar 

formation within the alternating interbedded sandstone and marlstone units. 

An overburden surface has been defined using the logged base of Kalahari Sand and calcrete at 

10 m below surface. A variably oxidised and transitional surface cap, defined by acid soluble 

copper assays and logged drill core, contains both oxide plus sulphide minerals. The base of the 

surface has been defined parallel to topography and lies approximately 25 mbs with minor 

deeper undulations where local fracturing has occurred. Oxide mineralogy above this surface 

includes malachite and chrysocolla. 

Stratigraphy in the central portion of the deposit is characterised as deepwater facies. Sub-basin 

deposition was interpreted from magnetic stratigraphy mapping displaying on-lapping surfaces 

and stratigraphic thickening. The deposit has overall less strain than the deposits in the north 

but shows several structural similarities. Magnetic lithostratigraphy mapping and interpretation 

identified two north-northeast trending local structures that bound the depositôs higher grade 

mineralisation to the northeast and southwest. 

The central portion of the deposit coincides with a change in orientation along strike as a flexure 

point and possible break in the sub-basin transitional margin displaying thinner units at the 

centre of the deposit to thicker units toward the northeast and southwest. The highest grades 

and thickest intersections occur at the flexure point which is likely related to structural 

complexity (higher permeability) and chemical capability (oxidised state and solubility of a more 

favourable reduced unit) of the mineralising fluids. 

Two high-grade copper domains were generated using a >1% Cu threshold. The hangingwall 

and the footwall are separated by 5ï10 m of moderate grades averaging 0.3ï0.8% Cu. The 

higher-grade mineralisation is further surrounded by a low-grade (>0.1% Cu) halo that will be 

used as dilution for mining purposes. The main high-grade hangingwall domain is continuous 

over the strike length of 1.2 km and to 700 m depth. It sits approximately 20 m above the NPF 

redox contact, is intensely sheared and is hosted within the siltstone unit containing bornite and 

accompanying chalcopyrite and minor chalcocite. 

6.4.5.2 South Limb Definition 

The South Limb Definition deposit is located on the southern limb near the northeast fold hinge 

of the Banana Zone anticline. The deposit has been drilled over a total strike length of 5 km with 

mineralisation dipping at 80Á toward the southeast. The economic mineralisation has a strike 

length of 2.3 km with an average thickness of 2.6 m. The deposit has been drilled to a total 

depth of 500 mbs and remains open along strike and depth. Mineralisation is hosted within the 

sheared lower marlstone at the contact with the NPF. 

The base of overburden surface, which includes the Kalahari Sand and calcrete, averages 20 m 

below topography. An undulating base of oxide surface, identified by the presence of oxide and 

sulphide minerals, has been defined at 75 mbs. 

South Limb Definition characterised as deepwater facies and displays sub-basin deposition, with 

overall less strain than the deposits in the north but shows several structural similarities. The 

magnetic lithostratigraphy mapping and interpretation identified a conjugate pair of local 

structures in the central portion of the deposit which coincides with a flexure in orientation along 

strike as a possible break and sub-basin flexural slope hinge or transitional margin. The highest 

grades occur on either side of this flexure point which are likely related to structural complexity 

(higher permeability) and lithological/rheological controls (a favourable reduced unit and facies 

change chemical trap). 

Like New Discovery, the deposit lacks structural orientation measurements and multi-element 

data to fully understand the high-grade plunges and sulphide controls. The dominant mineralogy 
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was identified visually in historical logging and has been confirmed as best as possible by 

reviewing core photos and the small amount of sulphur data obtained. 

One high-grade copper domain was generated using a >1% Cu threshold. It is surrounded by a 

low-grade halo defined by >0.1% Cu that will be used as dilution for mining purposes. The grade 

domain is continuous over the strike length of 2.3 km and to 500 m depth. It sits at the NPF 

redox contact and is hosted within the sheared siltstone and lower marl unit. 

6.4.5.3 North East Fold 

The NE Fold deposit sits on the northeastern fold hinge of the Banana Zone. The deposit extends 

from the northern limb, around the fold hinge and along the southern limb. The deposit has been 

drilled over a strike length of 3.6 km. Mineralisation on the northeast limb dips at 45Á toward 

the northwest. The fold closure plunges toward the northeast at 17Á near surface and steepens 

at depth to 45Á. The southern limb dips steeply at 70Á to the southeast. Economic mineralisation 

is predominately situated at the fold hinge over a continuous strike of 1.2 km. The deposit has 

been drilled to a depth of 400 mbs and remains open along strike and at depth. 

A consistent base of overburden including Kalahari Sand and calcrete reaches 25 mbs. A variably 

oxidised surface cap, defined by acid soluble copper assays and logged drill core, contains both 

oxide plus sulphide minerals. The base of this surface boundary has been defined parallel to 

topography but undulates between 70 mbs along the northern limb to 100 mbs in the fold nose. 

Oxide mineralogy above this surface includes malachite, chalcocite, chrysocolla and minor native 

copper. 

The deposit is a structurally complex brittle-ductile shear zone with mineralisation sub-parallel 

to bedding. The deposit displays very high permeability and fluid influx. Mineralisation is 

controlled by flexural slip and tensional failure, parallel shearing, structural thickening and 

crackle breccia stockwork fracturing. Mineralisation occurs as multiple stacked horizons along 

the fold closure. The highest grades and thickest intervals are hosted in the fold hinge both 

above and below the NPF redox contact. Mineralisation in the hangingwall sequence of the lower 

DôKar is hosted within the siltstone and lower marl units while mineralisation in the footwall NPF 

is hosted in the oxidised sandstone. 

Four high-grade copper domains were identified using a >1% Cu threshold. The domains average 

2.5ï3.1 m thick and are each separated by 5ï8 m of low to moderate grade material. The high-

grade mineralisation is enveloped by a low-grade domain of >0.1% Cu that will be used as 

dilution for mining purposes. The upper hangingwall domain is hosted in the siltstone unit and 

consists of predominantly chalcopyrite mineralisation with minor bornite. 

6.4.5.4 Chalcocite 

The Chalcocite deposit is located on the southwest fold closure of the Banana Zone. The fold 

nose plunges at 35Á to the southwest resulting in open folds and shallow dipping stratigraphy. 

Mineralisation extends along the southern limb of the fold for approximately 2 km, and along the 

northern limb for almost 1 km, having a total strike length of 7 km. 

As with the other Banana Zone deposits, mineralisation is hosted within the alternating sequence 

of sandstones and siltstones at the contact between the DôKar and NPF and is almost exclusively 

disseminated chalcocite over a substantial thickness. The zone lacks veining and associated 

massive bornite typically seen at neighbouring deposits in the north. One high-grade copper 

domain was defined using a threshold of 0.5% Cu. The mineralised zone averages 4 m in 

thickness on the north limb and 15 m on the south limb with dips ranging from 35Á to 60Á, 

respectively. 
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6.4.6 Zone 6 

Detail relating to the local geology for Zone 6 is taken from the KCM Information presentation 

(June 2023). 

The Zone 6 deposit is located approximately 30 km northeast of Zone 5N on the northern limb 

of the same regional syncline. The deposit has been well drilled in the central portion over a 

continuous strike length of 2 km, with mineralisation dipping at 45Á toward the southeast. The 

economic mineralisation hosting the highest grades are in the central portion of the deposit and 

average a thickness of 4.5 m. The deposit has been drilled to a depth of 450 mbs and remains 

open at depth. 

Mineralisation sits within brecciated veins and veinlets containing predominately disseminated 

chalcopyrite and bornite sulphide minerals hosted within the siltstone and lower marl units. 

Zone 6 is generally low strain with abundant shallow water carbonate stromatolites suggesting 

a basement high and restricted sub-basin depositional environment is nearby. 

6.5 PROPOSED GENETIC MODEL 

The area is characterised as a sediment-hosted copper deposit (Figure 6-9) with a multi-stage 

mineralisation history that includes both diagenetic (sediment hosted) and epigenetic 

(structurally hosted) events. Copper-silver mineralisation generally occurs at the stratigraphic 

boundary between the oxidised NPF sandstone and the reduced rocks of the DôKar Formation 

siltstone, but also show evidence of overprinting and/or remobilisation. The redox boundary is 

both a chemically reduced and a structurally controlled trap environment with two discrete 

mineralising events approximately 400 Ma apart (Hall et al., 2021). 

 
Figure 6-9 Genetic model for sediment hosted strati form copper deposits  
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7 DATA VERIFICATION 

KCM has a Data Management Procedure in place with associated documentation covering 

procedures such as drillhole setup, downhole surveying, drill core and RC logging, core 

orientation, geotechnical logging, sampling, and quality assurance/quality control (QAQC). These 

procedures ensure consistent data collection and validation practices. 

ERM conducted a review of input data supplied by KCM to ensure the data used in the Mineral 

Resource and Ore Reserve modelling did not contain material errors that would reduce the 

reliability and representivity of the dataset. ERM visited the Project in November 2023 and 

considers the data has been collected, validated and stored following good industry accepted 

practices. 

7.1 DRILLING TYPES AND CORE RECOVERIES 

Drilling has been carried out on the Property by multiple companies and in many phases since 

1967 (Table 7-1; Figure 8-1 to Figure 8-7). The table below includes geotechnical drilling (refer 

Section 7.4) and hydrogeological drilling (10 drillholes for 3,301 m, 2013 to 2018). Diamond 

(DD) drilling core diameter ranges from PQ (85 mm) to BQ (36.5 mm) with the diameter 

dependent on the capability of the drill rig in use at the time as well as on the downhole depth. 

Most drilling is HQ (63.5 mm) or NQ (47.6 mm) diameter. Many drillholes are pre-collared with 

RC drilling through the unconsolidated overburden and known areas of waste. The RC drillholes 

range from 4.5ò to 5.5ò diameter. Shallow rotary air blast (RAB) and aircore (AC) drilling has 

been used for broad-scale exploration coverage over some areas, though this assay data from 

these programs is not used in the Mineral Resource estimations. 

Table 7-1 Summary of drillhole database by year drilled and drillhole type  

Year 

drilled 

Count Metres drilled 

DD RC AC/RAB Total DD RC AC/RAB Total 

1967 1 - - 1 127 - - 127 

1968 5 - - 5 552 - - 552 

1971 4 - - 4 549 - - 549 

1972 20 - - 20 3,293 - - 3,293 

1991 - 4 - 4 294 - 4 294 

1993 29 4 - 33 5,865 - 4 5,865 

1998 - 3 - 3 415 - 3 415 

1999 - 24 - 24 2,914 - 24 2,914 

2000 104 31 - 135 21,787 - 31 22,420 

2001 1 - - 1 154 - - 154 

2003 7 - - 7 179 - - 179 

2004 6 - - 6 1,432 - - 1,432 

2005 16 - - 16 2,722 - - 3,288 

2006 36 - - 36 4,597 - - 4,597 

2007 87 65 - 152 17,624 - 65 17,624 

2008 408 133 - 541 49,932 - 133 49,932 

2009 248 101 - 349 28,107 - 101 28,107 

2010 315 427 84 826 95,523 - 427 96,243 

2011 401 436 187 1,024 77,500 3,723 436 81,036 

2012 316 720 - 1,036 91,114 - 720 91,114 

2013 257 66 - 323 80,549 2,041 66 82,590 

2014 76 29 - 105 54,577 - 29 54,577 

2015 107 15 - 122 78,329 - 15 78,329 
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Year 
drilled 

Count Metres drilled 

DD RC AC/RAB Total DD RC AC/RAB Total 

2016 20 97 - 117 28,500 - 97 28,500 

2017 9 - - 9 1,956 683 - 2,639 

2018 43 46 - 89 28,252 3,209 46 31,461 

2019 152 - - 152 24,523 1,114 - 25,636 

2020 77 - - 77 23,365 1,606 - 24,971 

2021 116 - - 116 23,372 - - 23,372 

2022 208 - - 208 40,995 606 - 41,602 

2023 57 - - 57 11,211 - - 11,211 

Unknown 48 - - 48 - - 1,192 1,192 

TOTAL 3,174 2,201 271 5,646 800,311 12,981 3,393 816,216 

Note: DD = diamond drillhole (and includes drillholes pre-collared with reverse circulation (RC), AC = aircore and RAB = rotary 
air blast drilling. Drillhole type determined from database notations and drillhole prefix. Table includes all drillholes for all areas 
in database except those flagged as Grade Control or Blast Holes, and those drillholes noted as Planned, Excluded or Abandoned. 
Metallurgical and geotechnical drilling has been included as DD; hydrogeological drilling has been included as RC. The ñUnknownò 
drillholes are a series of metallurgical holes drilled at Plutus.  

Since 2021, drilling at Zone 5 has comprised ñon-oreò and ñoff-oreò underground drilling to 

support day-to-day mining and enhance the Mineral Resource estimation dataset at depth. The 

ñon-oreò drilling assists in local short-term orebody delineation (Figure 7-1). Assaying for this 

drilling is performed on site by Alfred H Knight Group. This is not an ISO accredited laboratory, 

and the ñon-oreò data is not used for the Mineral Resource modelling (although QAQC analysis 

indicates good performance). ñOff-oreò drilling is collared from the Return Air Access, the Raising 

Main Chamber and underground stockpile areas to access the orebody at depth for planning and 

classification upgrade (Figure 7-2). Samples from these drillholes are analysed off-site at ALS 

Johannesburg and are critical inputs to the ongoing Mineral Resource modelling. 

 
Figure 7-1 Example section through on -ore drilling at Zone  5 
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Figure  7-2 Example plan through off -ore drilling at Zone 5 

Core recovery is usually very good through the mineralised zone, hence the use of triple tube 

drilling is not generally considered necessary. Global measurements give an average core 

recovery of 97% per drill run from 100 m downhole and this accounts for most of the fresh 

material used for the Mineral Resource modelling (Table 7-2). Observations by the Competent 

Person verify that areas of lower recovery are generally associated with areas of intense 

fracturing and/or faulting, rather than operator related core loss. These generally narrow zones 

are not considered material to the outcome of the Mineral Resource estimate. No obvious 

relationship between core recovery and grade has been observed. 

Table 7-2 Mean global core recovery by area  

Area Count 

Mean 

Area Count 

Mean 

Recovery 
(%) 

Run 
(m) 

Recovery 
(%) 

Run 
(m) 

Zone 5 88,304 98 1.1 Selene South 362 98 2.1 

Zone 5N 10,627 97 1.5 Gaia 137 98 2.0 

Zeta NE 7,553 95 1.7 Kronos 190 97 2.0 

NE Mango 4,356 98 2.0 Mawana Fold 391 100 2.1 

NE Fold 1,733 98 2.2 Nexus 97 92 1.9 

South Limb Definition 207 95 2.5 Notus 157 96 2.2 

New Discovery 1,822 98 2.8 Nyx 64 91 1.3 

Banana other 882 97 2.2 Petra 301 97 1.7 

Zeta 4,308 89 1.4 Quirinus 156 96 2.2 

Plutus 2,437 97 2.4 SW Mango 333 98 2.1 

Ophion 155 96 1.9 The Dome 56 98 1.7 

Selene North 487 98 2.4 Zone 5 NE 74 99 1.4 

Note: Length weighted mean recovery values for intersections >=100 m downhole. 
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Figure 7-3 Downhole depth vs core recovery measurements for M ineral Resource  model areas  

The assay information from the DD and RC drillholes, in conjunction with associated geotechnical 

and hydrogeological studies, underpins the Mineral Resource and Ore Reserve estimates for the 

Project area. Drillholes without validated collar locations, downhole surveys or assays are not 

used in the Mineral Resource estimations. 

7.2 TOPOGRAPHY AND COLLAR LOCATIONS 

Early exploration and drilling used a digital terrain model (DTM) based on 1:80000 aerial 

photography flown in 2002. In 2013, Southern Mapping Consultants (Botswana) generated a 

high-resolution light detection and ranging (LiDAR) based DTM over the Project area. 

Drillhole collar surveys have historically been performed by independent licensed surveyors 

(e.g. Drysdale and Associates Consulting, BBC Surveying Pty Ltd) using surveyed control points 

and Digital Global Positioning Systems (DGPS). Since November 2020, the Zone 5 Mine Chief 

Surveyor has surveyed collar locations using a DGPS after drillholes were completed. 

Drillhole locations are stored in UTM WGS84 Z34S coordinates. 

Historical drillholes without verified collar locations are not used for Mineral Resource estimation 

work. 

7.3 DOWNHOLE SURVEYS 

Downhole drillhole orientation surveys for early exploration drillholes were measured using 

Reflex EZ-Trac multi-shot instruments, generally from the bottom of drillhole upwards at 

consistent intervals (5 m to 10 m). The tool works well for RC drilling and care has been taken 

to remove readings influenced by the steel drillhole casing used in the upper portions of many 

of the drillholes. Readings from the Reflex EZ-Trac are magnetic and have been converted to true 

north using annual declination data obtained from the Natural Resource Canada website. 

From 2013 onwards, downhole surveys have been conducted using the Reflex Gyro true north 

seeking tool which is capable of surveying in both magnetic and non-magnetic environments in 

any direction. Readings are taken from the bottom of the drillhole upwards at between 10 m and 

50 m intervals depending on the final depth of the drillhole. Data is transferred from the on-board 

memory of the tool via Bluetooth and is locked from editing to generate an audit trail for the 

dataset. 
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Currently, the downhole survey tools are calibrated weekly against four known orientations with 

the expectations that readings returned be within 1.8Á in azimuth and 0.3Á in dip. 

7.4 GEOLOGICAL AND GEOTECHNICAL LOGGING 

Logging uses project-specific codes first implemented in 2010. KCM geologists currently log the 

drillholes onto structured paper logging sheets that are then entered into the AcQuire database. 

Only existing nomenclature can be used for details such as stratigraphic unit, major and minor 

lithology, weathering, alteration and mineralisation style and intensity, veining, structure. 

Additional data such as core recovery and rock quality designation (RQD) by drill run, and 

location of significant water downhole are also routinely collected. 

From time to time, reviews of logging across the Project area have been undertaken to rationalise 

interpretations across the Project area. For example, a re-logging program in 2011 focused on 

296 drillholes in the Banana Zone area, reconciling stratigraphy, mineralisation controls and 

styles as well as the overburden depth and oxidation profile in line with other areas in the Project. 

Geotechnical core logging was implemented in 2008 with data initially collected for core recovery, 

RQD, lengths of intact core pieces, hardness, joint counts and joint infill data. The geotechnical 

logging method had been revised twice, in line with requirements and recommendations by 

specialist consultants (Middindi Consulting and OHMS Consulting). During 2013, a more 

comprehensive geotechnical and structural logging system was introduced including orientated 

core and measurements for the use of Bieniawskiôs rock mass rating (RMR) classification system. 

Additional data included orientation measurements for bedding, veins, structures and joints. 

The geotechnical logging was again revised in 2019 to include the Q rating system of Barton 

(1974). The new system used a slightly different classification system and logging codes for a 

more detailed description. Due to the detailed geotechnical logging procedures, logging of 

geotechnical holes after 2019 is constrained to 10 m above the mineralisation to the end of the 

hole, with a select few holes being logged from the surface to end of the hole. 

A total of 65 geotechnical drillholes were completed at Zone 5 between 2013 and 2019 and a 

further two drillholes in 2022. The drillholes tested the planned boxcut, portal and decline 

locations for mining at Zone 5. Geotechnical drilling has also been completed at NE Fold (eight 

drillholes), Zeta NE (three drillholes) and Mango (three drillholes). 

7.5 BULK DENSITY DETERMINATION 

Bulk density measurements in the database for the Project area total 45,111. Values are 

measured on competent pieces of drill core selected by the logging geologist. Measurements are 

taken on small pieces (0.1 m to 0.2 m) of competent drill core at approximately 2 m intervals 

within mineralisation and at 50 m intervals outside the mineralisation. Measurements are taken 

using the water immersion method with the following equation applied: 

Bulk density=Mass in air/(Mass in air - Mass in water) 

Bulk density for the overburden sands (2.05 t/m3) is based on detailed geotechnical work at 

NE Fold completed by Crossman, Pape & Associates (Crossman, 2014). 

Values are checked prior to use in Mineral Resource estimations and those considered 

unreasonable for the location of the measurement are culled (45,079 of the measurements have 

values between 1.0 t/m3 and 4.5 t/m3; overall mean value = 2.7 t/m3). 

Most of the deposits in the Project area that have associated Mineral Resource models have some 

bulk density measurements (Table 7-3). Mean values from nearby areas have been used for 

some models where few or no measurements exist. 
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Table 7-3 Bulk density measurement coverage for  the  Project area  

Area Count 
Mean 
(t/m3) 

Area Count 
Mean 
(t/m3) 

Banana (Chalcocite) 775 2.73 Plutus 1,326 2.68 

Banana (North Limb) 2,092 2.67 Quirinus 42 2.70 

Banana (NE Fold) 6,716 2.68 Selene North 5 2.53 

Banana (North) 309 2.63 Selene South 112 2.69 

Banana (South Limb) 1,812 2.71 South Mango Dome 136 2.76 

Banana (South Limb Definition) 2,619 2.70 Zeta 1,108 2.67 

Dikoloti 78 2.94 Zeta NE 1,391 2.71 

Kgwebe Central 170 2.76 Zone 2 104 2.75 

Mawana Fold 155 2.74 Zone 4 728 2.74 

NE Mango 1,622 2.72 Zone 5 16,931 2.72 

New Discovery 3,709 2.72 Zone 5 NE 78 2.74 

Nexus 81 2.69 Zone 5N 1,178 2.71 

Nyx 18 2.66 Zone 6 1,100 2.69 

Ophion 16 2.76 Zone 8 17 2.57 

Petra 558 2.68 Zone 9 93 2.63 

Note: Count of values between 1 t/m3 and 4.5 t/m3. 

7.6 SAMPLING, SAMPLE PREPARATION AND ASSAYING 

7.6.1 Diamond Core 

Similar procedures have been used for all phases of drilling and are summarised as follows. 

After transport from the drill rig to the core shed, trays of drill core are cleaned and laid out for 

interval mark up and marking of the core centreline. The drill core is then logged and 

photographed. Intervals to be sampled are selected by the logging geologist and do not cross 

lithological or mineralisation boundaries. Currently, samples begin 10 m before and end 10 m 

after the mineralisation, into the footwall NPF (in early DD drilling the sampling margin was only 

2ï3 m either side of the mineralisation). Sample lengths range between 0.3 m and 1.0 m and 

are generally sawn half-core, with the same half of the core sampled down the drillhole wherever 

possible (minimum sample length for samples collected on the DML licences, pre-KCM ownership 

was 0.1 m). The samples are placed in individually numbered sample bags for shipping to the 

assay laboratory. The other half of the drill core is retained as a permanent record. 

7.6.2 Reverse Circulation 

Samples from RC drilling are collected at 1 m intervals downhole as bulk samples of 

approximately 30 kg. The relationship between drillhole diameter and the weight of sample 

collected is used to determine the recovery from the RC drilling. As for the DD drilling, sampling 

begins 10 m before, and ends 10 m after the mineralisation. The bulk RC sample is split to 1/16th 

of the original sample size (four splits) for a sample mass of approximately 1.5 kg for finer 

crushing and splitting at the assay laboratory. Currently, a portable x-ray fluorescence (XRF) 

(Olympus Delta DPO 2000 Series) is used to assist with assay interval selection for RC sampling. 

7.6.3 Sample Preparation and Assaying 

Preparation and assaying of Mineral Resource related samples has been completed by a number 

of different laboratories over time. Post-2006, all assaying has been completed by ISO accredited 

laboratories. This may also be true for pre-2006 assaying, but the details are not contained in 

the database. 
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The laboratory sample preparation methodology is essentially unchanged over time for the 

Project. Samples are weighed, dried and crushed (>70% passing 2 mm), before being pulverised 

(>85% passing 75 ȉm) and split for assay. 

Assaying methodology has changed over time with slightly different methods used by each owner 

of the Project. Methodologies are summarised in Table 7-4. Minimal details are available for 

assaying pre-Hana and DML. Many of the drillholes within Mineral Resource model areas that 

were drilled in the early years of the Project have since been twinned by later drilling and are 

not used in the Mineral Resource modelling. 

Table 7-4 Summary of assaying techniques 

Company Years  Laboratory Methodology 

US Steel 1970ï1980 Unknown XRF for all assays. 

AAC 1989ï1994 Unknown Atomic absorption spectrometry (AAS) for all assays. 

Delta Gold 1996ï2000 Unknown AAS for all assays. 

DML 2006ï2013 
SGS, Genalysis or ALS, 

Johannesburg or Perth 

Aqua Regia or three-acid digest* with inductively coupled 
plasma optical emission spectrometry (ICP-OES) finish (up 
to 33 elements including Cu, Ag, Pb, Zn). 

Hana 2007ï2013 

ALS Johannesburg or 
Scientific Services Ltd, 
Cape Town 

Cu, Ag, Pb, Zn ï acid digest with AAS finish. Acid soluble 
copper (ASCu) ï 5% H2SO4 cold leach with AAS finish. Mo 
by XRF. 

KCM 2013ïpresent 
Scientific Services Ltd, 
Cape Town 

Aqua Regia or four-acid digest with ICP-AES finish (33 
elements including Cu, Ag, Pb, Zn). Cu >10,000 ppm 
re-assayed with AAS finish. 

KCM 2014- 
Scientific Services Ltd, 
Cape Town 

Cu >1,000 ppm analysed for ASCu; 1 hour 5% H2SO4 cold 
leach with AAS finish. 

KCM 2017-  
Scientific Services Ltd, 

Cape Town 

All mineralised samples assayed for S and Fe to aid 

mineralogical classification of Cu species. 

KCM 

Zone 5 

Exploration 
and off-ore 
drilling 

ALS Johannesburg or 
Alfred H Knight 
Laboratories, Zambia 

Aqua Regia or four-acid digest with inductively coupled 

plasma optical emission spectrometry (ICP-OES) finish (33 
elements including Cu, Ag, Pb, Zn). Cu >10,000 ppm 
re-assayed with ICP-AES finish. ASCu by H2SO4 leach with 
AAS finish. Fluorine (F) by KOH fusion and ion 
chromatography. 

*Uncertainty exists around the digest method used for KCM assaying. Notations in documentation suggest either aqua regia or 
three-acid; both are considered partial digests. 

7.7 QUALITY ASSURANCE/QUALITY CONTROL 

QAQC data across the Project area is available and has been reviewed by various operators 

historically (back to 2006), and by the ERM Competent Person. The drillholes completed in years 

prior to that are largely located in the NE Fold and Zeta-Plutus areas and comprise only 3% of 

the total drillhole dataset. Many have since been twinned by later drilling and are no longer used 

in the Mineral Resource estimates. 

Since 2007, QAQC has been conducted methodically by the various owners of the Property. ISO 

accredited laboratories have been used and most drill programs included the use of an óumpireô 

laboratory as well as the usual insertion of Certified Reference Materials (CRMs) and blanks, and 

assaying of pulp and coarse duplicate samples. Use of these methods allows monitoring of 

analytical precision, analytical accuracy, and potential contamination during assaying. Insertion 

rates for each type of QAQC sample vary slightly from area to area, depending on the Company 

involved at the time, but are generally between 1 in 20 and 1 in 30 (Table 7-5). QAQC analysis 

is generally restricted to monitoring of copper and silver assays, though sporadic monitoring of 

sulphur and acid soluble copper assays has also occurred. The exception is the occasional 

inclusion of additional elements including acid soluble copper in Zone 5 QAQC. 
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Table 7-5 Summary of QAQC coverage by area  

Area 

Count of 
Cu 

assays 

Count of Cu QAQC samples As percentage of total Cu assays 

Blank Duplicate CRM Total Blank Duplicate CRM Total 

Chalcocite 5,045 193 183 182 558 4% 4% 4% 11% 

Banana North Limb 9,442 340 288 329 957 4% 3% 3% 10% 

NE Fold 16,676 530 517 516 1,563 3% 3% 3% 9% 

Banana South Limb 9,544 342 310 352 1,004 4% 3% 4% 11% 

South Limb Definition 4,862 174 178 184 536 4% 4% 4% 11% 

Mawana Fold 284 11 11 10 32 4% 4% 4% 11% 

Mango NE 5,675 262 248 264 774 5% 4% 5% 14% 

New Discovery 5,509 210 209 197 616 4% 4% 4% 11% 

Ophion 2,393 88 110 82 280 4% 5% 3% 12% 

Plutus 7,741 464 461 476 1,401 6% 6% 6% 18% 

Selene 2,422 119 161 112 392 5% 7% 5% 16% 

South Mango Dome 520 20 18 20 58 4% 3% 4% 11% 

Zone 5 42,796 2,060 2,009 2,609 6,678 5% 5% 6% 16% 

Zeta 21,204 572 575 641 1,788 3% 3% 3% 8%  

Zeta NE 5,435 309 334 329 972 6% 6% 6% 17%  

Zone 5N 2,395 102 107 102 311 4% 4% 4% 13% 

Zone 6 4,062 138 138 139 415 3% 3% 3% 10% 

TOTAL 146,346 5,934 5,857 6,544 18,335 4%  4%  4%  13%  

A variety of CRMs have been used over time and the range of expected values allows adequate 

monitoring of assays at low, medium and high grades for copper and silver. As an example, the 

current CRM list for the Zone 5 assaying is shown in Table 7-6. Examples of time sequence plots 

for two of the Zone 5 CRMs from the 2020ï2022 drilling are shown in Figure 7-4 and Figure 7-5. 

The aim is to have results fall within the two standard deviations (SD) tolerance lines in these 

graphs, with samples outside that threshold being investigated for re-assaying. 

Table 7-6 Summary of Zone 5 CRMs  

CRM 
Cu (%) Ag (g/t) 

Mean 2 SD Mean 2 SD 

AMIS0071 0.8874 0.063 2.22 0.87 

AMIS0072 1.65 0.095 3.5 0.9 

AMIS0088 0.3216 0.0222   

AMIS0119 0.637 0.054   

AMIS0128 1.55 0.078 2.04 0.2 

AMIS0147 0.644 0.368 62.8 5 

AMIS0153 0.1993 0.0114 19.9 1.3 

AMIS0158 0.037 0.0016 5.6 0.9 

AMIS0161 0.4535 0.02   

AMIS0358 0.758 0.0314   

CDN-ME-1410 3.8 0.17 69 3.8 
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Figure 7-4 Time sequence plot for CRM AMISO47 ( copper ) 2020 ï20 22  

 
Figure 7-5 Time sequence plot for CRM AMISO147 ( silver ) 2020 ï20 22  

Both internal and external QAQC audits have been performed on the CRM dataset periodically. 

Key findings from these reviews include: 

Å Copper CRMs and recent silver CRMs have generally performed well across the Project area 

over time with many of the apparent failures assessed as mislabelling. 

Å Umpire laboratory check analyses indicate a historical negative bias in silver assays through 

Scientific Services between 2008 and 2015. The magnitude of the bias has been estimated 

at 5ï15% by KCM, which results in a conservative silver grade estimate in the area of the 

affected drillholes. Given silver contributes <10% of the deposit value, this issue is not 

considered material by the Competent Person. 
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Duplicate samples act as a check on sample representivity and have been included in the QAQC 

sample stream as either pulp duplicates or coarse (first split) duplicates. Pulp duplicates 

generally perform better than coarse duplicates, and copper results are better than those for 

silver. Both these outcomes are as expected. Examples of coarse duplicate scatterplots for assays 

from Mango NE, Zeta NE and Zone 5N are shown in Figure 7-6.  

 
Figure 7-6 Example of coarse duplicate scatterplots (Expansion Project , 2015 ï2021)  

Sample contamination is monitored via the insertion of coarse ñblankò (very low value) samples 

into the sample stream. Pre-2018, a non-certified blank was used with generally acceptable 

results. A certified blank (AMISO405) has been used since 2018. Blank analyses generally show 

acceptable performance, with most ñfailsò being attributed to mislabelling of samples. 

7.8 DATA QUALITY REVIEW 

Prior to the introduction of an AcQuire database in 2019, an SQL Server database (Sable Data 

Warehouse Management System) was in place. Historical data was imported to the AcQuire 

system and any errors rectified. Automatic validations are in place to ensure the ongoing 

integrity of the logged data. The database is maintained on the site server with partial daily and 

full weekly backups. A procedure is in place to ensure efficient and error-free data handling both 

into and on export from the database (Figure 7-7).  

A selection of drillhole collar and downhole surveys, as well as assay certificates and geological 

logs, from a variety of drill programs, were reviewed during the site visit by the Competent 

Person. The review indicates standard practices have been used. No material issues are noted 

by ERM. A QAQC database is available and has been maintained for most of the Mineral Resource 

related sampling. The results are considered acceptable, reflecting representative sampling and 

assaying of copper, the key economic variable. 

The bulk density measurement procedure has been reviewed and ERM considers the dataset is 

appropriate for use in tonnage estimation across the Project. In conjunction with the geological 

logging and assaying, ERM considers there is sufficient information to support the classification 

applied to the Mineral Resource models. 
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Figure 7-7 KCM Data Management P lan flowsheet  

7.9 SAMPLE SECURITY 

Samples for the Mineral Resource estimates are predominantly from surface drilling, though 

since 2021, most Zone 5 samples are from underground drilling. Company personnel are 

responsible for both RC and DD sample collection and organisation of samples for shipment to 

the laboratory. Samples are bagged and sealed prior to transport to the laboratory via 

commercial carriers. This process is supervised by senior site geologists. 

Pre-2021 DD core, RC chips and laboratory pulps are stored on site within a gated compound. 

More recent pulps are stored at the assay laboratory. Computers and other sensitive 

documentation are stored in locked office buildings. No security breaches related to raw data are 

known. 

7.10 DATA VERIFICATION STATEMENT 

The review undertaken by the ERM Competent Person of the drilling, sampling and assaying 

procedures indicated industry standard practices have been utilised across the Project with no 

material issues identified. ERM considers the data supporting the Mineral Resource estimations 

has no material bias and is representative of the samples taken. 
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8 MINERAL RESOURCE ESTIMATES 

The Khoemacau Mineral Resources have been independently reported by ERM in accordance with 

the JORC Code (2012) guidelines and the requirements of Chapter 18 of the HKEx Listing Rules.  

8.1 MINERAL RESOURCE CLASSIFICATION SYSTEM UNDER JORC CODE 

The JORC Code (2012) defines a Mineral Resource as ña concentration or occurrence of solid 

material of economic interest in or on the Earthôs crust in such form, grade (or quality) that there 

are reasonable prospects for eventual economic extraction. The location, quantity, grade (or 

quality), continuity and other geological characteristics of a Mineral Resource are known, 

estimated or interpreted from specific geological evidence and knowledge, including sampling. 

Mineral Resources are subdivided, in order of increasing geological confidence, into Inferred, 

Indicated and Measured categories.ò  

Further, the JORC Code acknowledges ñMineral Resource estimates are not precise calculations, 

being dependent on the interpretation of limited information on the location, shape and 

continuity of the occurrence and on the available sampling results.ò 

Key considerations for the reporting of a Mineral Resource in accordance with the JORC Code 

(2012) guidelines include: 

Å The requirement for reasonable prospects for eventual economic extraction (RPEEE) 

Å Data collection methodology and record keeping for geology, assay, bulk density and other 

sampling information is of sufficient quantity and relevant to the style of mineralisation, with 

data quality checks returning reasonable results 

Å A geological interpretation has been compiled which supports mineralisation continuity 

Å The chosen estimation methodology is appropriate to the deposit style and reflective of 

internal grade variability, sample spacing and selective mining units 

Å Classification of the Mineral Resource has considered varying confidence levels and accounts 

for all relevant factors, i.e. relative confidence in tonnage/grade, computations, confidence 

in continuity of geology and grade, quantity and distribution of the data. 

8.2 LOCATION OF THE MINERAL RESOURCES 

A total of 15 models (19 areas) comprises the total reported Mineral Resources for the Project. 

Table 8-1 lists the model areas, report date, author and contributing drillhole metres for the 

Project. The variety of reporting dates, authors and cut-off grades is a function of changing 

Project owners and exploration priorities across the Project area over time. Zone 5 is currently 

in production, with Zone 5N, Zeta NE and Mango NE2 comprising the ñExpansion Projectò 

deposits which also have reported Ore Reserves.  

Figure 8-1 to Figure 8-7 show the location of drillholes used in the Mineral Resource estimates 

listed in Table 8-1. 
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Table 8-1  Summary of datasets for reported  Mineral Resource s 

Model area Abbreviation Year Author 
Contributing data 

Drillholes Metres 

Zone 5 Zone 5 2022 KCM 941 294,744 

Zeta North East Zeta NE 2020 Ridge 223 35,293 

Zone 5 North Zone 5N 2023 Ridge 62 23,151 

Mango North East Mango NE 2021 Ridge 116 23,189 

Zeta Underground Zeta UG 2013 QG 500 53,314 

Selene  2013 Xstract 52 5,345 

Zone 6  2009 GeoLogix 36 4,791 

Plutus  2013 QG 605 49,096 

Ophion  2013 Xstract 63 6,070 

North East Fold NEF 2022 Ridge 259 42,821 

New Discovery ND 2022 Ridge 108 18,047 

South Limb Definition SLD 2022 Ridge 129 18,581 

Chalcocite  2012 DRA 95 11,414 

North Limb (North, Mid, South) NLN, NLM, NLS 2010/2012 GeoLogix/DRA 266 31,183 

South Limb (North, Mid, South) SLN, SLM, SLS 2010/2012 GeoLogix/DRA 263 34,086 

Total 3,718 651,125 

Note: Tabulation includes drillholes that may have been used for domain interpretations but subsequently excluded from the MR 
estimation dataset. 

 
Figure 8-1 Drillhole plan for Zone  5 and Zone  5N 
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Figure 8-2 Drillhole plan for Zeta NE and Mango NE  

 
Figure 8-3 Drillhole plan for NE Fold  and New D iscovery  

 
Figure 8-4 Drillhole plan for South L imb Definition and Chalcocite  
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Figure 8-5 Drillhole plan for Zeta and Plutus  

 
Figure 8-6 Drillhole plan for Zone  6 and Banana (other) M ineral Resource  dataset s 

 
Figure 8-7 Drillhole plan for Selene and Ophion M ineral Resource  dataset  
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8.3 STATEMENT OF MINERAL RESOURCES 

8.3.1 Mineral Resource as at 31 December 2023 

ERMôs independent tabulation of the Mineral Resources for the Project area is shown in Table 8-2 

(summary Mineral Resources) and Table 8-3 (detailed Mineral Resources). Figure 8-8 shows a 

breakdown of contained metal by deposit. 

 
Figure 8-8 Pie chart of contained metal by area  

The tabulations have been compiled in consideration of the reporting requirements of the JORC 

Code (2012) guidelines and of Chapter 18 of the HKEx Listing Rules and are considered suitable 

for public reporting. The Mineral Resource tabulations are inclusive of the Ore Reserves reported 

in Section 11.  

Cut-off grades across the Project were originally determined using reasonable metal prices for 

the time of model generation to determine an economic threshold. The resultant cut-off grade 

for the recently modelled underground Mineral Resources is US$60-$66 NSR, which equates to 

approximately 1% Cu. 

For this CPR, the Mineral Resource reporting cut-off criteria have been changed for some of the 

older models to reflect acquired orebody knowledge at adjacent deposits. As an example, the 

reporting cut-off grade for the 2010 and 2012 vintage models at the Banana Zone area has been 

increased from 0.5% Cu to 1.0% Cu, in line with the current reporting criteria at New Discovery 

and South Limb Definition. Similarly, the reporting cut-off grade for the Chalcocite deposit has 

been reduced from 0.5% Cu to 0.26% Cu, in line with recent work at the NE Fold deposit. 

The majority of the total Mineral Resource for the Project is classified as Inferred (69% copper 

metal and 67% silver metal). There are multiple factors that contribute to this high proportion 

of Inferred material: 

Å Some of the deposits are drilled on very wide spacing which has resulted in an Inferred 

classification. 

Å The most recently updated Banana Zone and Expansion Project models have a higher level 

of orebody knowledge and closer drill spacing that warrants classification as both Indicated 

and Inferred. 

Å Drilling is most extensive at Zone 5 but a high proportion of the Mineral Resource there is 

classified as Inferred. Pre-mining exploration completed 180 drillholes greater than 500 m 

length and 27 drillholes greater than 1,000 m length. The orebody was generally 
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encountered where predicted in the exploration drilling. With an all-in cost estimated at 

A$300/m to A$400/m to reach the orebody from surface, coverage of wide areas at depth 

to the required drillhole spacing to reach the Indicated classification is economically 

prohibitive. 

Figure 8-9 shows an example section through Zone 5 with the drillholes coloured by final depth. 

KCM is using a strategy of completing shorter, closely spaced fans of drillholes (ñoff-oreò drilling), 

collared from carefully selected areas of the mine development to improve classification, from 

Inferred to Indicated, and from Indicated to Measured, ahead of mining. Estimated all-in cost 

for these underground drillholes is A$150/m to A$200/m. The aim of these drillholes is to 

improve orebody knowledge and systematically convert Indicated to Measured and, as mining 

progresses, Inferred to Indicated. 

Table 8-2 Summary of Khoemac au Mineral Resources as of 31 December 2023  

Resource classification 
Tonnage 
(Mt) 

Grade Contained metal 

Cu (%) Ag (g/t) CuEq (%) Cu (kt) Ag (koz) 

Underground 

Measured 14 1.9 19 2.1 270 8.5 

Indicated 72 2.0 27 2.2 1,400 61 

Inferred 230 1.6 20 1.8 2,700 150 

Subtotal 310 1.7 22 1.9 5,300 220 

Open pit 

Measured - - - - - - 

Indicated 9 1.1 16 1.2 100 5 

Inferred 50 0.51 3.9 0.54 250 6 

Subtotal 59 0.60 5.8 0.64 360 11 

Open pit + Underground 

Measured 14 1.9 19 2.1 270 8.5 

Indicated 81 1.9 25 2.1 1,500 66 

Inferred 280 1.4 17 1.6 3,900 150 

TOTAL 370 1.5 19 1.7 5,700 230 

Stockpiles ï Measured  0.031 1.5 13 1.6 0.45 0.013 

GRAND TOTAL 370 1.5 19 1.7 5,700 230 

Notes to table: 

¶ Reported on a dry in-situ basis and on a 100% ownership basis as of 31 December 2023. Contained metal does not imply 
recoverable metal. Figures are rounded after addition so may show apparent addition errors.  

¶ Depleted to 31 December 2023. Remnant pillars inside the mining area are considered sterilised and are not included in the 
stated Mineral Resources. 

¶ Reporting cut-off criteria are variable and detailed in Table 8-3. 
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Table 8-3 Khoemac au Mineral Resources by deposit as of 31 December 2023  

Deposit 

Measured Indicated Inferred Total Contained 

metal Cut-off 
grade Tonnage  

(Mt) 

Grade 
Tonnage  
(Mt) 

Grade 
Tonnage  
(Mt) 

Grade 
Tonnage  
(Mt) 

Grade 

Cu 
(%) 

Ag 
(g/t) 

Cu 
(%) 

Ag 
(g/t) 

Cu 
(%) 

Ag  
(g/t) 

Cu 
(%) 

Ag 
(g/t) 

CuEq 
(%) 

Cu  
(kt) 

Ag 
(Moz) 

Zone 52 10 2.1 20 27 1.9 19 52 2.1 23 89 2.0 21 2.2 1800 61 $65 NSR 

Zeta NE3 - - - 8.9 2.5 53 20 1.7 33 29 2.0 39 2.3 570 37 1% Cu 

Zone 5N3 - - - 4.4 2.6 44 19 1.8 30 23 1.9 32 2.2 450 24 1% Cu 

Mango NE23 - - - 11 1.9 23 10 1.9 19 21 1.9 21 2.1 410 15 1% Cu 

NE Fold4 - - - 9.3 1.1 16 0.07 2.6 29 9.3 1.1 16 1.2 100 4.9 0.26% Cu 

New Discovery5 - - - 3.4 1.9 35 4.1 1.4 21 7.5 1.6 27 1.8 120 6.6 1% Cu 

South Limb 

Definition5 - - - 2.6 2.2 33 2.9 2.4 36 5.6 2.3 34 2.6 130 6.2 1% Cu 

North Limb North6 - - - 0.01 1.0 14 6.2 1.6 31 6.2 1.6 31 1.9 100 6.2 1% Cu 

North Limb Mid6 - - - - - - 3.0 1.4 20 3.0 1.4 20 1.6 42 2.0 1% Cu 

North Limb South6 - - - - - - 1.6 1.1 15 1.6 1.1 15 1.2 18 0.74 1% Cu 

Chalcocite7 - - - - - - 50 0.50 3.9 50 0.50 3.9 0.54 250 6.2 0.26% Cu 

South Limb South8 - - - - - - 6.3 1.2 13 6.3 1.2 13 1.3 79 2.6 1% Cu 

South Limb8 - - - - - - 3.3 1.5 20 3.3 1.5 20 1.6 49 2.1 1% Cu 

South Limb Mid8 - - - - - - 8.0 1.4 20 8.0 1.4 20 1.6 110 5.1 1% Cu 

South Limb North8 - - - - - - 1.2 1.5 20 1.2 1.5 20 1.6 18 0.78 1% Cu 

Zeta UG9 0.88 1.8 31 4.7 1.7 30 4.3 1.4 26 9.8 1.6 28 1.8 160 9.0 1.07% CuEq 

Plutus10 2.4 1.3 13 9.3 1.3 13 57 1.4 12 69 1.4 12 1.5 940 27 1.07% CuEq 

Selene11 - - - - - - 7.1 1.2 20 7.1 1.2 20 1.3 83 4.5 1% Cu 

Ophion11 - - - - - - 14 1.1 12 14 1.1 12 1.1 150 5.3 0.6% Cu 

Zone 611 - - - - - - 5.2 1.6 7.2 5.2 1.6 7.2 1.7 85 1.2 1% Cu 

Stockpile (Zone 5) 0.031 1.46 13 - - - - - - 0.031 1.46 13 1.6 0.45 0.013  

Total 13 2.0 19 84 1.8 25 270 1.4 17 370 1.5 19 1.7 5,700 230  

Notes to table: 

1.  All Mineral Resources reported on a dry in-situ basis and on a 100% ownership basis, as of 31 December 2023. Contained metal does not imply recoverable metal. Figures are rounded 
after addition so may show apparent addition errors.  
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2.  Underground Mineral Resources include all blocks inside MSO shapes returning $65 NSR, based on $3.54/lb copper, $21.35/oz silver, recoveries averaging 88% for copper and 84% for 
silver and assumed payability of 97% and 90% respectively. Depleted to 31 December 2023. Remnant pillars inside the mining area are considered sterilised and are not included in the 
stated Mineral Resources. 

3.  Underground Mineral Resources reported inside the high-grade zones and for sulphide material only. Reporting cut-off grade was selected based on assumed prices of US$3.54/lb and 
US$21.35/oz for copper and silver, respectively, assumed metallurgical recoveries of 88% and 84% respectively, and assumed payability of 97% and 90% respectively. This equates to 
approximately US$66/t of NSR value. 

4.  Open pit Mineral Resources reported using the formula CuEq% = Cu% + (Ag g/t +0.0083) inside an optimised pit shell developed using US$3.39/lb copper, US$20/oz silver, average 
recovery of 79% for copper and silver, US$2/t mining cost, US$11.60/t processing cost, a 45Á slope angle in sulphide, and assumed payability of 97% for copper and 90% for silver. Only 
sulphide material is reported. 

5.  Underground Mineral Resources reported inside the high-grade zones and for sulphide material only. Reporting cut-off grade was selected based on assumed prices of US$3.20/lb and 
US$20/oz for copper and silver, respectively, assumed metallurgical recoveries of 88% and 83% respectively, and assumed payability of 97% and 90% respectively. This equates to 
approximately US$66/t of NSR value. 

6.  Underground Mineral Resources reported inside the high-grade zones and for sulphide material only. Reporting cut-off grade of 1% in line with New Discovery. 

7.  Open pit Mineral Resources reported for sulphide material only inside a revenue factor 1.2 optimised pit generated using US$4.03/lb copper, 88% recovery for copper and silver, US$3/t 
mining cost, US$10/t processing cost, and a 42Á slope angle. 

8.  Underground Mineral Resources reported inside the high-grade zones and for sulphide material only. Reporting cut-off grade of 1% Cu in line with South Limb Definition. 

9.  Underground Mineral Resources reported above a cut-off grade of 1.07% CuEq (CuEq = Cu + Ag*0.0113); US$3.24/lb copper and US$25/oz silver and a 5 m minimum mining width. 

10.  Underground Mineral Resources reported above a 1.07% CuEq cutȤoff (CuEq = Cu + Ag*0.0113); US$3.24/lb copper and US$25/oz silver. 

11.  Underground Mineral Resources reported inside high-grade zone and for sulphide material only.  
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Figure 8-9 Example section through Zone 5 showing drillhole depth relative to Mineral Resource 

classification  

The current average length of the off-ore drillholes is 187 m. The off-ore drillholes also offer the 

advantage of increased control over the angle if intersection of the drillholes with the orebody. 

An example layout for the off-ore drilling is shown in Figure 8-10. Infill underground drilling to 

date confirms the extension of the ores zones at depth and therefore supports previous resource 

estimates that have relied on surface drilling alone. 
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Figure 8-10  Example of off -ore drillhole layout  

 Source: KCM 

8.3.2 Current versus historical Mineral Resources 

ERM notes there is a difference in the Mineral Resource estimate reported in this report (370 Mt 

@ 1.5% Cu), compared with previous figures disclosed on the KCM website (454 Mt @ 1.4% 

Cu). Reasons for the differences are described in detail in the relevant sections of this report. In 

summary the difference is largely attributable to the Banana Zone resource, which (according to 

MMG) is considered a non-core part of the project and wasnôt considered material by MMG in 

determining its acquisition price, as MMG didnôt include the Banana Zone resource in its 

discounted cashflow model. 

Banana Zone has been managed by multiple companies and technical specialists in the past. In 

the course of completing due diligence on the resource, ERM have been unable to locate the 

exact supporting information that KCM have previously relied upon, dated 2014, to report the 

Banana Zone Mineral Resource. The Competent Person has reverted to the next-most-recently 

available information, dated from 2010 to 2012, to report a Mineral Resource estimate for 

Banana Zone. 

Recent work in other parts of the Banana Zone that are considered underground targets (New 

Discovery, South Limb Definition) were reported at a 1% Cu cut-off grade. The reporting of the 

older Banana Zone resource components, previously considered open pit targets and reported 

at 0.5% Cu cut-off grade, has been recompiled at the 1% Cu cut-off grade in-line with this more 

recent reporting and associated work indicating they should be considered as underground 

targets. The combination of reverting to earlier models and using a more reasonable COG results 

in the change in the reported MR tonnage. 

The Competent Person has not identified any material issues with the information it is relying on 

to report the MRE in the CPR. 

8.4 ESTIMATION PARAMETERS AND METHODOLOGY 

Table 1, as required by the JORC Code, is presented as Appendix B to this CPR. A summary of 

the key features of the Mineral Resource estimation methodologies used is provided below. 
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Grade estimates for all models are constrained by interpreted 3D wireframes around the 

mineralised horizons. Recently generated models (post-2015) have utilised implicit modelling 

packages for lithology, oxidation and mineralisation domaining. Earlier modelling relied on 

sectionally compiled interpretations and at the time this was the usual approach across the 

industry. 

For most of the models, low-grade (>0.1% Cu) and high-grade (>0.5% Cu or >1% Cu) domains 

have been interpreted. Some models have multiple high-grade lenses. The Zone 5 model also 

includes internal waste and marginal domains. Exceptions to the abovementioned mineralisation 

domain thresholds include Ophion and Selene, where limited high-grade continuity meant only 

a low-grade (0.3% Cu) domain was developed. For Zeta UG, the high-grade domain was defined 

at 1.5% Cu. The modelling at Zeta NE utilised a 1% CuEq high-grade domain. For all models, 

the boundary between the high-grade and low-grade domain was treated as a hard boundary 

for copper and silver grade estimation, i.e. only composites located within each domain could be 

used to estimate grades in that domain. Estimation of all variables is generally into the copper 

domains, except at Zone 5 where a separate high-grade silver domain has been developed. 

For each model area, additional wireframes were constructed for the base of overburden 

(generally sand and/or calcrete) and the base of oxidation and top of sulphide. The location of 

the top of sulphide is critical to modelling across the Project area, as the current processing 

circuit is not optimised for treatment of oxide or transition ore. Detailed work has been completed 

by KCM to understand the nature of the boundary, hence the decision to use logging and the 

ratio of acid soluble copper (ASCu) to total copper and/or the molar ratio of copper-to-sulphur 

to define the oxidation profile. 

Grade caps were considered for each deposit dataset and implemented either pre-compositing 

or post-compositing to the individual datasets where necessary. Tools such as histograms, log 

probability plots and visual checks were used to determine composite grades that required 

capping. The values chosen are generally considered reasonable by the Competent Person. 

Where Ordinary Kriging (OK) was chosen as the estimation methodology, variography generally 

comprised conventional variograms or, in some cases, back transformed normal score 

variograms or relative pairs variograms. The wide drill spacing (200ï400 m) at some of the 

smaller lower-tenor deposits resulted in the use of Inverse Distance (ID) methodologies, which 

do not require the use of a variogram. Modelled variograms for copper and silver in the recently 

updated Mineral Resource models are listed in Table 8-4. 

Table 8-4 Variograms for recently re -estimated deposits  

Deposit 
Mineralised 
zone 

Variable Nugget Sill 1 
Range 1 (m) 

Sill 2 
Range 2 (m) 

X Y Z X Y Z 

Zone 5 

Central 
Cu 0.25 0.51 8 5 2 0.24 158 111 9 

Ag 0.20 0.59 6 14 4 0.22 160 150 11 

Footwall 
Cu 0.40 0.26 7 36 1 0.34 120 63 2 

Ag 0.34 0.37 34 28 2 0.29 167 125 5 

Hangingwall 
Cu 0.36 0.37 33 14 1 0.28 107 68 3 

Ag 0.10 0.44 36 31 1 0.46 197 152 8 

New 
Discovery 

High grade 
Cu 0.15 0.57 100 45 6 0.28 200 200 20 

Ag 0.15 0.42 72 65 4 0.43 210 170 20 

Low grade 
Cu 0.15 0.25 130 170 10 0.60 200 200 20 

Ag 0.15 0.14 140 170 10 0.71 200 200 20 

South 
Limb 
Definition 

All 
Cu 0.13 0.23 175 110 22 0.64 300 380 40 

Ag 0.10 0.25 210 110 23 0.65 380 330 40 

Mango NE High grade 
Cu 0.07 0.49 100 100 10 0.44 145 145 15 

Ag 0.10 0.39 45 45 5 0.51 210 210 21 
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Low grade 
Cu 0.10 0.40 115 115 12 0.50 240 240 24 

Ag 0.05 0.40 150 150 15 0.55 250 250 25 

Zeta NE 

High grade 
Cu 0.20 0.50 65 65 2 0.30 160 160 6 

Ag 0.20 0.50 85 85 2 0.30 170 170 8 

Low grade 
Cu 0.05 0.35 155 155 2 0.60 325 325 6 

Ag 0.20 0.30 130 130 2 0.50 215 215 8 

Zone 5N 

High grade 
Cu 0.15 0.22 220 220 50 0.63 490 400 100 

Ag 0.20 0.32 300 285 50 0.48 450 450 100 

Hangingwall 
Cu 0.50 0.20 70 105 50 0.30 215 220 100 

Ag 0.40 0.33 120 120 50 0.27 235 235 100 

Footwall 
Cu 0.10 0.32 220 105 50 0.60 400 390 100 

Ag 0.40 0.26 130 105 50 0.34 285 205 100 

Drillhole spacing increases with depth at all the deposits. The impact of this is most pronounced 

where drilling density associated with mining areas progresses to wider spaced exploration 

drilling. At Zeta UG and Plutus octant searching was employed to accommodate the data 

clustering near the base of mining. This is a commonly used strategy and is considered 

reasonable.  

At Zone 5, the difference in drillhole spacing is accommodated in the modelling by using two 

separate models. The ñGlobal modelò covers areas with drillhole spacings greater than 100 m 

(~600 mbs) and the ñSelective modelò covers the area of closer spaced drilling. This approach 

limits the dominance of close spaced samples in the well drilled area over more widely spaced 

sampling at depth. The approach is not uncommon, and the outcome is considered reasonable 

at Zone 5. 

Grade estimation strategies vary across the Project, and this is understandable given the long 

timeframe and variety of model authors. The selected methodologies are each considered 

reasonable in consideration of the mineralisation style and amount of data available in each 

model area at the time of model construction. A summary of key components of the estimation 

strategy for each model is shown in Table 8-5 to Table 8-7. 

Table 8-5 Estimation strategy ï Zone 5, Mango NE, Zeta NE, Zone 5N  

Model Zone 5 Mango NE Zeta NE Zone 5N 

Modelled variables 
Cu, Ag, As, Pb, Zn + 

ratios 
Cu, Ag, Pb, Zn, As, 
Mo + ratios 

Cu, Ag, Pb, Zn, As, 
Mo + ratios 

Cu, Ag, Pb, Zn, As, 
Mo + ratios 

Dimensions 
Strike length 4.2 km 5 km 5 km 4.6 km 

Dip 55 SE to 65 SE 65 SE 80 NW 65 NW 

Model rotation +60Á +50Á +50Á +50Á 

Composite length 
Cu, Ag 1 m Full Full 2m 

Density Raw data 5 m 2 m 5 m 

Software Datamine HxGn MinePlan 3D HxGn MinePlan 3D Leapfrog 

Copper domain thresholds 
(high grade / low grade) 

0.1% / 1% 0.1% / 1% 0.1% / CuEQ>1% 0.1% / 1% 

Domaining technique Implicit Implicit Implicit Implicit 

Model setup 
Block layout 

Sub-cells at domain 
boundaries; separate 
models for close 
spaced vs wide 

spaced drilling areas 

Sub-cells at 

domain boundaries 

Sub-cells at 

domain boundaries 

Sub-cells at 

domain boundaries 

Block size (m) 5 x 2 x 2; 15 x 2 x 2 10 x 5 x 5 10 x 2 x 2 10 x 5 x 5 

Estimation method 
Cu, Ag 

OK with dynamic 

anisotropy 
OK OK OK 

Density ID2 ID2 ID2 ID2 

Search ellipse (m) Pass 1 115 x 110 x 50 200 x 200 x 200 400 x 400 x 400 300 x 300 x 100 
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Pass 2 230 x 220 x 100 400 x 400 x 400 600 x 600 x 600 600 x 600 x 200 

Pass 3 460 x 440 x 200    

Minimum/maximum 

composites 

Pass 1 4/15 3/8 2/7 11/15 

Pass 2 3/10 1/8 1/7 1/18 

Pass 3 2/10 - - - 

Maximum 
composites per 
drillhole 

Pass 1 n/a 1 1 3 

Pass 2 n/a 1 1 3 

Pass 3 n/a - - - 

Table 8-6 Estimation strategy ï Banana Zone  

Model NE Fold 
New 

Discovery 
South Limb 
Definition 

North Limb 
North 

South Limb 
70 

Banana 
(other) 

Modelled variables 
Cu, Ag, Pb, Zn 
+ ratio 

Cu, Ag, Pb, Zn 
+ ratio 

Cu, Ag, Pb, Zn 
+ ratio 

Cu, Ag Cu, Ag Cu, Ag 

Dimensions 
Strike length 1.2 km 1.2 km 2.3 km 5.2 km 2 km 34.6 km 

Dip 45 NW 55 NW 80 SE 50 NW 65 SE NW or SE 

Model rotation 54Á 56Á 46Á 56Á 56Á 56Á 

Composite 

length  

Cu, Ag Full 2 m 2 m 1 m 1 m 1 m 

Density 5 m 5 m 5 m ID2 ID2 Assigned 

Software Leapfrog Leapfrog Leapfrog Datamine Datamine MineSight 

Copper domain thresholds 0.1% and 1% 0.1% and 1% 0.1% and 1% 
0.1% and 

0.5% 

0.1% and 

0.5% 

0.1% and 

0.5% 

Domaining technique Implicit Implicit Implicit Sectional Sectional Sectional 

Model setup 
Block splitting Sub-cells Sub-cells Sub-cells Parent Parent Proportional 

Block size 5 x 5 x 5 10 x 5 x 5 10 x 5 x 5 40 x 4 x 4 40 x 4 x 4 40 x 6 x 4 

Estimation 

method 

Cu, Ag ID OK OK ID3 ID3 ID3 

Density ID2 ID2 ID2 Assigned Assigned Assigned 

Search ellipse 

Pass 1 
125 x 125 x 

125 
135 x 135 x 

35 
200 x 180 x 

50 
500 x 3 00 x 

25 
500 x 300 x 5 

450 x 350 x 
250 

Pass 2 
250 x 250 x 

250 

200 x 200 x 

50 

300 x 280 x 

70 

1,000 x 600 x 

50 

1,000 x 600 x 

50 
- 

Pass 3 - - - 
2,000 x 1,200 

x 100 
2,000 x 1,200 

x 100 
- 

Minimum/ 
maximum 
composites 

Pass 1 3/7 7/18 7/18 5/15 5/15 5/20 

Pass 2 3/6 7/18 7/21 3/15 3/15 - 

Pass 3 - - - 1/15 1/15 - 

Maximum 
composites 
per drillhole 

Pass 1 1 3 3 - - 4 

Pass 2 1 3 3 - - - 

Pass 3 - - - - - - 

Table 8-7 Estimation strategy ï Zeta UG, Plutus, Selene, Ophion, Zone 6  

Model Zeta UG Plutus Selene Ophion Zone 6 

Modelled variables 
Cu, Ag, S, AsCu, 

S:Cu 

Cu, Ag, S, AsCu, 

S:Cu 
Cu, Ag, S Cu, Ag, S Cu, Ag 

Dimensions 
Strike length 6 km 30 km 7 km 5.6 km 1.9 km 

Domain dip 80 NW 45-60 WNW-NNW 65 E 80 NW 45 SE 

Model rotation +40Á +50Á No rotation +50Á 
+48Á azimuth/ 

-39Á dip 

Composite 

length  

Cu, Ag 1 m 1 m 1 m 1 m 1 m 

Density Assigned Raw Assigned Assigned Assigned 

Software Datamine Datamine Datamine Datamine Datamine 

Copper domain thresholds 0.3% and 1.5% 0.30% 

>2 m true 
thickness and 
>0.3% 

>2 m true 
thickness and 
>0.3% 

0.1% and 0.5% 
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Domaining technique Sectional Sectional Sectional Sectional Sectional 

Model setup 
Block splitting 

Sub-cells at 

domain 
boundaries 

Sub-cells at 

domain 
boundaries 

Sub-cells at 

domain 
boundaries 

Sub-cells at 

domain 
boundaries 

Sub-cells at 

domain 
boundaries 

Block size (m) 5 x 25 x 10 5 x 25 x 6 40 x 80 x 40 40 x 80 x 40 50 x 50 x 2 

Estimation 

method 

Cu, Ag OK OK (octants) OK OK ID3 

Density OK (octants) OK (octants) Assigned Assigned Assigned 

Search ellipse 
Pass 1 100 x 100 x 25 100 x 100 x 25 600 x 200 x 100 450 x 200 x 200 400 x 200 x 50 

Pass 2 200 x 200 x 50 200 x 200 x 50 - 675 x 300 x 300 - 

Minimum/ 

maximum 
composites 

Pass 1 6/24 6/28 4/24 10/32 5/40 

Pass 2 6/24 6/28 - 3/32 - 

Maximum 

composites 
per drillhole 

Pass 1 4 4 - - - 

Pass 2 4 4 - - - 

The decision to estimate or assign density into model blocks is based on data availability at each 

deposit. Where values are assigned, they are mean values of the available dataset, split by 

oxidation domain. The exception to this is Selene, where no bulk density data has been collected. 

Mean bulk density values from the Zeta deposit are used for the Selene model. 

For the most recently updated models (Zone 5, Zeta NE, Zone 5N, Mango NE), an estimate of 

the molar ratio of Cu:S is used to estimate copper and silver metal recovery in the model. The 

molar ratio is calculated using the equation: 

Cu:S=((Cu%-ASCu%)/63.55)/(S%/32.06) 

Figure 8-11 shows an example of the Cu:S relationship seen in the dataset for Zone 5.  

 
Figure 8-11  Zone 5 copper  minerals phase di agram  

A series of post-processes are applied to the recent models (Zone 5, Zone 5N, Zeta NE, 

Mango NE, NE Fold, South Limb Definition, New Discovery) to estimate copper concentrate grade 
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(CuCON) and expected copper and silver recovery. These equations are derived from 

metallurgical testwork, and the calculated values are tracked through production scheduling and 

used in cash flow modelling.  

A summary of the equations used is presented in Table 8-8 to Table 8-10. The copper and silver 

recoveries are capped at 95% and 97%, respectively. The recovery value is then discounted by 

the proportion of oxide if the ASCu/Cu ratio was greater than 10%, using the formula: Recovery 

(Final) = Recovery (Initial) x (1-(ASCu/Cu)). Table 8-11 shows the expected recoveries and 

CuCON grade for the Mineral Resources that have been the focus of the most recent studies.  

Table 8-8 Current copper recovery equations  

Deposit  
Estimated Cu:S ratio Dominant ore 

mineral 
Recovery equation 

From To 

Zone 5, Zone 5N, Zeta NE, Mango 
NE, NE Fold, South Limb Definition 

 
New Discovery (uses only bornite 
equation) 

0.01 0.75 Chalcopyrite 86.12 + 0.56 x % Cu 

0.75 1.5 Bornite 86.42 + 0.56 x % Cu 

1.5 99 Chalcocite 88.85 + 0.56 x % Cu 

Note: Cu:S is molar ratio calculated using the formula Cu:S=((Cu%-ASCu%)/63.55)/(S%/32.06). 

Table 8-9 Current silver recovery equations  

Deposit 
Estimated Cu:S ratio Dominant ore 

mineral 
Assigned recovery 

(%) From To 

Zone 5, Zone 5N, Zeta NE, Mango 
NE, NE Fold, New Discovery, 
South Limb Definition 

0.01 0.75 Chalcopyrite 83.3 

0.75 1.5 Bornite 83.1 

1.5 99 Chalcocite 87.1 

Note: Cu:S is molar ratio calculated using the formula Cu:S=((Cu%-ASCu%)/63.55)/(S%/32.06). 

Table 8-10  Current copper concentrate grade calculation  

Estimated Cu:S molar ratio 
Equation 

From To 

0.01 1 CuCON = 49.4 x Cu:S ï (3.2 x %Cu) 

1 2 CuCON = 24.0 x Cu:S + (4.8 x %Cu) 

Note: Cu:S is molar ratio calculated using the formula Cu:S=((Cu%-ASCu%)/63.55)/(S%/32.06). 

Table 8-11  Expected recovery and copper co ncentrate grades for recently updated Mineral Resources  

Deposit Cu recovery (%) Ag recovery (%) Cu concentrate grade (%) 

Zone 5 87.9 83.8 41.1 

Zone 5N 87.6 83.3 34.6 

Zeta NE 88.4 84.4 45.3 

Mango NE 87.5 83.2 31.3 

New Discovery 85.9 83.4 38 (assigned) 

NE Fold 79.0 79.2 38 (assigned) 

South Limb Definition 87.4 85.7 38 (assigned) 

Metallurgical testwork by DML for the Zeta and Plutus deposits, confirmed by testwork for 

Zone 5, the Expansion Projects and Banana Zone projects, determined that the oxide and 

transition material returned materially lower recoveries than the sulphide material. Hence 

Mineral Resource reporting is limited to sulphide material. 

8.4.1 Validation 

Methods common across the industry were used to validate the block models. The procedures 

generally comprised visual and statistical checks of block grades against input composite grades, 
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followed by spatial checks such as trend or swath plots. For some models, concurrent Nearest 

Neighbour (NN) grade estimates were compiled as a check on the primary estimation 

methodology. 

Review of the input composite grades to the block model mean grades generally show the model 

mean grade for copper and silver compare well to the input composites. Visual checks confirmed 

that in general the model reflects grade trends in the input data and model grades correlate 

reasonably with the composite grades. Areas of higher grade are generally well constrained 

locally around the drillhole intercepts. 

In the swath plots reviewed, the overall trends between the block estimates and composites 

show a good correlation with no significant bias noted between the two sets of data. The plots 

indicate that, in general, the block estimates are well-conditioned with respect to the supporting 

data. Example sections and swath plots through the Zone 5 block model are shown in Figure 8-12 

and Figure 8-13. 

  
Figure  8-12  Example section through Z one 5 selective model  



KHOEMACAU COPPER PROJECT, BOTSWANA MINERAL RESOURCE ESTIMATES 

 

CLIENT: MMG Limited 

PROJECT NO: R357.2023 DATE: 24 May 2024 VERSION: 6.0 Page 78 

 
Figure 8-13  Trend plots by elevation, Central high -grade zone  

8.4.2 Zone 5 Reconciliation 

Monthly reconciliation data is collected for mining at Zone 5. Key indicators for performance of 

the Mineral Resource model include its performance against the grade control model, which 

includes more closely spaced data. On this metric, the current Zone 5 Mineral Resource model 

is tending to under-call copper grade (between parity and 13%) relative to the grade control 

model. Silver results are variable, with the first half of 2023 showing a 5% over-call in silver 

grade, and the second half of the year under-calling silver grade by an average of 12%. For the 

first two years of production, the overall reconciliation between the Mineral Resource and grade 

control models is excellent (within 1% on copper and silver metal). 

Performance of the grade control model against mill production for the project to date shows an 

8% tonnage under-call, a 1% copper grade over-call, a 3% silver grade under-call for an overall 

under-call of 7% for copper metal and 11% for silver metal. 

8.4.3 Resource Classification 

Similar to the selected estimation methodologies, the classification rationale employed varies by 

deposit, depending on the model author, and common practice at the time the model was 

compiled. In addition to the spatial components to the classification strategies outlined in 

Table 8-12, each modeller (and the Competent Person) also considered some or all the following 

estimation components: 

Å Drill sample recovery (generally good through the sulphide material). 
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Å Quality of the dataset (generally reasonable database and assay QAQC and professionally 

located drillholes). 

Å Level of understanding of geological setting and continuity (well understood host rock 

package and mineralisation location that is usually intersected where predicted). 

Å Metallurgical factors (oxide and transition material has known recovery issues so is not 

reported in the Mineral Resources; the Karst zone at Zone 5 is also not reported due to poor 

recovery through the current processing circuit). 

Å Confidence in bulk density estimate (some of the deposits have assigned density values from 

data means and have been classified as Inferred). 

Å RPEEE ï Zone 5 has demonstrated RPEEE as it is currently in production and mineralisation 

is open at depth. Calculation of NSR per block using similar inputs to those at Zone 5 for 

Zone 5N, Zeta NE, Mango NE, NE Fold, New Discovery and South Limb Definition indicates 

all have RPEEE.  

The Zeta and Plutus areas have previously operated as open pit mines. Both have depth 

extensions that remain open at depth and their underground Mineral Resources are suited to 

processing at the Boseto plant. Chalcocite is considered an open pit opportunity given its 

similarity in morphology to NE Fold. An optimised pit shell constrains that Mineral Resource. The 

remaining Banana Zone Mineral Resources, as well as Selene, Ophion and Zone 6, are at an 

early stage of exploration and are considered underground opportunities. The lower level of 

confidence in these Mineral Resources is reflected in the Inferred classification that has been 

applied. 

Note that the models in Table 8-12 are grouped and colour coded as follows: 

Å Zone 5 (model 1 ï green) has an Ore Reserve and is in production. 

Å The Expansion Project deposits (models 2 to 4 ï orange) have Ore Reserves and have been 

subject to further studies. 

Å The Banana Zone high-grade models (models 5 to 7 ï blue) have significant infill drilling in 

upper elevations to give confidence in the Inferred classification at depth. These deposits 

were the subject of the Banana Zone Economic Study. 

Å Remaining Inferred material underneath and along strike from the Zeta and Plutus historical 

open pit operations (model 8 ï purple; model 9 ï grey) is supported by broad drill spacing 

of approximately 500 m at depth and along strike, but also by orebody knowledge obtained 

from closer spaced drilling in the pit areas. The remaining Inferred Mineral Resource for Zeta 

is almost entirely at depth and tightly constrained below the well drilled upper areas of the 

deposit. 

Å Most of the Inferred material in the Plutus Mineral Resource (model 9 ï grey) is along strike 

from the open pits and supported by 500 m spaced single drillhole sections. This is a similar 

scenario to that seen for models 10 to 14 (yellow), which have also not had any infill drilling 

completed. Geological continuity and mineralisation continuity are demonstrated by the 

drilling that exists, but confidence in the Inferred tonnage and grade is lower than that for 

models 1 to 8. 

Table  8-12  Current classification criteria  (spatial component)  

Model Deposit Measured Indicated Inferred 

1 Zone 5 

Minimum 3 
drillholes, average 
distance to closest 
3 drillholes <55 m 

Minimum 3 drillholes, average 
distance to closest 3 drillholes 
<95 m 

Minimum 2 drillholes, <150 m to 
closest drillhole + <=400 m spaced 
drillhole along strike 

2 Mango NE N/A 
Minimum 3 drillholes, average 
distance to closest 3 drillholes 
<130 m 

Minimum 2 drillholes, average 

distance to closest 3 drillholes 
<250 m; <=400 m drillhole spacing 
in shallow drilling 
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3 Zeta NE N/A 
Minimum 3 drillholes, average 
distance to closest 3 drillholes 
<140 m 

Minimum two drillholes, average 
distance to closest three drillholes 
<350 m; <= 800 m drillhole spacing 
in shallow drilling 

4 Zone 5N N/A 
Minimum 3 drillholes, average 
distance to closest 3 drillholes 
<120 m 

Drillhole spacing <= 700 m + 
~150 m halo around limit of drilling 

5 
NE Fold 

(Banana) 
N/A 

Minimum 3 drillholes, average 
distance to closest 3 drillholes 
<100 m, distance to closest 
drillhole <60 m 

Minimum 2 drillholes, average 
distance to closest 3 drillholes 
<250 m, distance to closest drillhole 
<125 m 

6 
New Discovery 
(Banana) 

N/A 

Minimum 3 drillholes, average 
distance to closest 3 drillholes 
<100 m, distance to closest 
drillhole <60 m 

Minimum 2 drillholes, average 
distance to closest 3 drillholes 
<250 m, distance to closest drillhole 
<125 m 

7 
South Limb 
Definition 
(Banana) 

N/A 

Minimum 3 drillholes, average 
distance to closest 3 drillholes 
<100 m, distance to closest 
drillhole <60 m 

Minimum 2 drillholes, average 
distance to closest 3 drillholes 
<250 m, distance to closest drillhole 
<125 m 

8 Zeta UG N/A Drillhole spacing 50 m x 100 m 
All remaining to ~150 m below 
500 m spaced drillholes at depth 

9 Plutus 
Drillhole spacing 
25 m x 50 m 

Drillhole spacing 50 m x 100 m 

All remaining to ~550 mbs in well 
drilled areas; most material along 
strike from pits and to ~200 mbs in 
500 m spaced drilling 

10 Banana (other) N/A N/A 

Drillhole spacing 200 m strike x 
100 m down dip + 100 m along 
strike and 75 m down dip at limit of 
drillhole 

11 

North Limb 
North (Banana) 

N/A N/A All (200 m drillhole spacing) 

South Limb 70 
(Banana) 

N/A N/A All (200 m drillhole spacing) 

12 Selene N/A N/A All (400 m drillhole spacing) 

13 Ophion N/A N/A All (400 m drillhole spacing) 

14 Zone 6 N/A N/A All (down to ~800mRL) 

8.5 EXPLORATION TARGETS 

There are two historical exploration targets that were reported by DML as part of the 2013 

Mineral Resource updates for Zeta and Plutus. No other Exploration Targets have been defined 

for the Project area. The text and figures relating to the Exploration Targets have been taken 

from the Mineral Resource report document (Stewart and Purdey, 2013). 

8.5.1 Zeta 

In addition to the Mineral Resource estimates declared above, an Exploration Target of 7ï15 Mt 

at 1.1ï1.5% Cu is declared for Zeta (Table 8-13). It must be noted that the potential quantity 

and grade is conceptual in nature, that there has been insufficient exploration to estimate a 

Mineral Resource in the area of the declared Exploration Target, and that it is uncertain if further 

exploration will result in the estimation of a Mineral Resource. 

Table 8-13  Zeta Exploration Target  

Exploration Target Tonnage (Mt) Cu grade (%) Ag grade (g/t) 

Zeta 7 to 15 1.1 to 1.5 20 to 25 

Drilling at Zeta confirms the presence of mineralisation within the same stratigraphic horizon 

over a strike length of 9.5 km. The structure has been traced and confirmed by drilling a further 

7 km to both north and south. Three drillholes confirm the continuity of stratigraphy and 

mineralisation to a depth to 600 mbs (400 mRL). Across the entire strike length, the stratigraphy 

is remarkable for both continuity and planarity.  
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Majority of the drilling is focused on the area of Zeta pits and down dip. This area hosts both the 

widest and highest-grade sections tested to date. It is apparent that the drilling to north and 

south of the pit areas is of generally narrower width and lower copper grade but is also only to 

shallow depths. There remain large areas that have not been tested which have potential to host 

shoots of higher tenor. 

The target tonnage defined above is based on the presence of two shoots with the potential 

dimensions and grade tabulated below (Table 8-14). The grade and width were derived from the 

average of the drillhole intercepts occurring an area of 500 m strike x 500 m depth in the centre 

of Zeta pits, weighted to account for clustering ~8.5 m true width and 1.33% Cu. This area is 

shown as a solid red box on the top long section shown in Figure 8-14. The dashed red boxes 

show the assumed dimensions of the Exploration Targets, to illustrate the size of these with 

respect to existing drilling. The location of these boxes is not meant to imply the location of 

mineralisation, but to illustrate the size of target sought. 

Table 8-14  Estimation  of Zeta Exploration Target tonnage and grade  

Component Low case High case Units 

Number of shoots 2 2  

Size of mineralised ñshootò 
400 600 m strike 

500 500 m depth 

Thickness 6 9 m 

Density 2.8 2.8 t/m3 

Tonnage per shoot 3,360,000 7,560,000 t 

Average grade 1.1 1.5 % 

Total tonnage 6,720,000 15,120,000 t 

Average grade 1.1 1.5 % 

 
Figure 8-14  Long -section view showing Zeta Exploration Target areas in relation to existing drilling 

and resource boundaries  

A single drillhole exists within the Exploration Target at Zeta. The Exploration Target is largely 

based on orebody knowledge from the open pit and from geophysical surveys. A single drillhole 

has been completed at Zeta (below the open pit area) since the Exploration Target was declared 

in 2013. The Exploration Target will be tested as part of future surface drilling programs, the 

timing of which will depend on the ranking compared to other targets and the priority assigned 

to these targets. Fences of drilling designed to intersect the mineralisation down to depths of 



KHOEMACAU COPPER PROJECT, BOTSWANA MINERAL RESOURCE ESTIMATES 

 

CLIENT: MMG Limited 

PROJECT NO: R357.2023 DATE: 24 May 2024 VERSION: 6.0 Page 82 

about 600 mbs at 200 m spacing down dip would be required to determine the extent of 

potentially economic mineralisation. 

8.5.2 Plutus 

In addition to the Mineral Resource estimates declared above, an Exploration Target of 6ï19 Mt 

at 1.1ï1.5% Cu is declared for Plutus (Table 8-15). It must be noted that the potential quantity 

and grade is conceptual in nature, that there has been insufficient exploration to estimate a 

Mineral Resource in the area of the declared Exploration Target, and that it is uncertain if further 

exploration will result in the estimation of a Mineral Resource. 

Table 8-15 Plutus Exploration Target 

Exploration Target Tonnage (Mt) Cu grade (%) Ag grade (g/t) 

Plutus 6 to 19 1.2 to 1.3 10 to 15 

Drilling at Plutus confirms the presence of mineralisation within the same stratigraphic horizon 

over a strike length of nearly 30 km. Depth continuity has been confirmed down to ~450 mbs 

over a strike length of 13 km, by holes at 600ï900 m spacing. There is a strong geological 

likelihood that the mineralisation hosting horizon will continue to a depth of 600 mbs along the 

whole strike length. Some 16 km of the known strike length has not been tested below around 

100 m. 

To date, the drilling has not identified any consistently elevated core of grade, suitable for 

differentiating, wireframing and estimating separately. However, a significant area/volume of the 

interpreted structure meets cut-off criteria of >1.07% CuEq and >5 m width. 

It is considered highly likely that further mineralisation that meets the underground cut-off 

criteria demonstrated for Zeta deposit will be present beneath the areas of shallow surface 

testing. The target tonnage defined is based on the presence of two to four shoots, with the 

potential dimensions and grade tabulated below (Table 8-16). The grade and width were derived 

from the average of the drillhole intercepts occurring within the well tested portions of Plutus ï 

between 5.5 m and 7.5 m true width and 1.2ï1.3% Cu. This area is shown as a solid red box on 

the top long section shown in Figure 8-15. The dashed red boxes show the assumed dimensions 

of the Exploration Targets, to illustrate the size of these with respect to existing drilling. The 

location of these boxes is not meant to imply the location of mineralisation, but to illustrate the 

size of target sought. 

Table 8-16  Calculation of Plutus Exploration Target tonnage and grade  

Component Low case High case Units 

Number of shoots 2 4  

Size of mineralised ñshootò 
800 1,200 m strike 

250 250 m depth 

Thickness 5.5 7.5 m 

Density 2.8 2.8 t/m3 

Tonnage per shoot 3,080,000 4,620,000 t 

Total tonnage 6,160,000 18,900,000 t 

Average grade 1.2 1.3 % 
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Figure 8-15  Long -section view showing Plutus Exploration T arget areas in relation to existing drilling 

and resource boundary  

There is no local drillhole support for the Exploration Target at Plutus. The Exploration Target is 

largely based on orebody knowledge from the open pit and from geophysical surveys. No further 

drilling has been completed at Plutus since the Exploration Target was declared in 2013. The 

Exploration Target will be tested as part of future surface drilling programs, the timing of which 

will depend on the ranking compared to other targets and the priority assigned to these targets. 

Fences of drilling designed to intersect the mineralisation down to depths of about 600 mbs at 

200 m spacing down dip would be required to determine the extent of potentially economic 

mineralisation. 
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9 EXPLORATION POTENTIAL 

The Project contains a number of deposits, prospects and targets at different levels of exploration 

maturity. In addition to the defined prospects and targets the project area has untested 

greenfield potential. 

The controls on mineralisation at the map scale are well understood with all known potentially 

economic mineralisation hosted at or near the base of the DôKar Formation. This stratigraphic 

level is an oxidation boundary forming a basin wide chemical trap for mineralisation and has 

been effectively mapped in potential field datasets. 

Within the well-defined host rocks, mineralisation thickness and tenor vary. KCM believes that 

areas with economic grade and width of mineralisation is dominantly controlled by the primary 

basin architecture, while aspects of the understanding of the basin are understood KCM is in the 

process of developing a basin model which can be applied to exploration. Mineralisation shows 

good continuity of grade and thickness over hundreds of metres at the deposit scale. At the local 

scale, the distribution of mineralisation is controlled by folds and faults which developed during 

the compressional Damaran Orogeny. The local scale, structurally controlled variability effects 

the economically important high-grade zones of mineralisation, this is an important issue which 

may not be fully captured in the current broad spaced drilling on regional prospects. 

This section of the report considers the exploration potential outside the areas with defined 

resources. At this time, 13 deposits have a JORC (2012) resource defined at Inferred or better 

classification (Section 8). Exploration Targets have been reported only for Zeta and Plutus in 

2013 (Section 8.5). 

Additional exploration potential is recognised: 

Å Beneath defined resources, all the resources are open at depth. Zone 5 has been drilled 

down to about 1,200 mbs where potentially economic grade and width is open. 

Å Along strike from known resources. Shallow drilling with sub-economic results does discount 

this position at most prospects, however, there are reasonable prospects of economic 

extensions in the subsurface below the zones already tested. 

Å A well-defined stratigraphic target, near the base of the DôKar Formation, has been mapped 

from surface outcrop, regional drilling and interpreted from geophysical datasets. Large parts 

of this have been tested by shallow and wide spaced drilling which has led to the definition 

of the current deposits and targets as well as downgrading sections with poor results. The 

best results from regional drilling have been followed up and are now included in resource 

models. Other mineralised prospects have limited drilling and require follow-up work to 

define the extent of mineralisation. Significant sections of this prospective unit remain 

untested (Figure 9-1). 

Å Additional potential is recognised in areas currently considered to be low grade and sub-

economic. Given improved economic conditions and metal prices in the future, these areas 

might be brought into a low-grade resource using a lower cut-off grade than currently 

applied. 
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Figure 9-1 Drill  collars and mapped prospective contact  ( target u nit )  

9.1 ZONE 5 

The Zone 5 deposit is in production and has been explored to a depth of about 1,200 mbs. The 

main part of the deposit is well defined by drilling which underpins the Mineral Resource estimate 

(Section 8). All the deep drilling in the deposit area is included in the Inferred Resource. 

Mineralisation is open below the volume of the Inferred Resource and current drilling (Figure 9-2 

and Figure 9-3). 

Table 9-1 Zone 5 ï selection of deep mineralised intercepts where mineralisation is open 

Hole ID From (m) To (m) Drilled width (m) Cu (%) Ag (ppm) 

HA-1050-D 1130.1 1147.6 17.5 1.17 16.5 

HA-1033-D 1210.2 1220.8 10.6 1.67 17.1 

HA-1033-D 1230.0 1234.0 4.0 2.14 21.0 

HA-1049-D 1090.0 1109.6 19.6 1.98 23.5 

HA-1020-D 1180.8 1201.2 20.4 3.74 39.1 
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Figure 9-2 Zone 5  ï long s ection  facing northwest , w ith d rilling with assay results for copper  (above 

0.5%) and area of Inferred R esource  (grey)  

Top: Whole deposit area with broad spaced drilling on strike. Drill spacing is about 200 m to northeast and 
500 m to southwest. Bottom: Deep drilling shows significant mineralisation is open at depth. 

 
Figure 9-3 Zone 5  ï long section d etail, facing northwest  

 Note: Deep intercepts from this area are given in Table 9-1. See Figure 9-2 for assay legend. 
































































































































































































































































































