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NI 43-101 Technical Report and Updated Mineral Resource Estimate, Chirano Gold Mines Limited, Ghana, West Africa 

30 April 2024   1 

1. EXECUTIVE SUMMARY 

1.1 Terms of Reference 

This Technical Report and updated aƛƴŜǊŀƭ wŜǎƻǳǊŎŜ 9ǎǘƛƳŀǘŜ όάaw9έύ ŦƻǊ /ƘƛǊŀƴƻ DƻƭŘ aƛƴŜ [ƛƳƛǘŜŘ όά/Da[έύ, which 

ƻǇŜǊŀǘŜǎ ǘƘŜ /ƘƛǊŀƴƻ DƻƭŘ aƛƴŜ όά/ƘƛǊŀƴƻέΣ ά/ƘƛǊŀƴƻ DƻƭŘ aƛƴŜέ or άtǊƻƧŜŎǘέύ, was sanctioned on behalf of Asante 

DƻƭŘ /ƻǊǇƻǊŀǘƛƻƴ όά!ǎŀƴǘŜέ ƻǊ ά/ƻƳǇŀƴȅέύΣ ŀ ƎƻƭŘ ŜȄǇƭƻǊŀǘƛƻƴ ŀƴd development company with a high-quality portfolio 

of projects in Ghana and two operating mines.  The Company is listed on the Canadian Securities Exchange (CSE: ASE), 

the Ghana Stock Exchange (GSE:ASG), the Frankfurt Stock Exchange (FSE:1A9), and the United States over the counter 

market (OTC: ASGOF).  The Ghanaian Government holds a 10% non-equity free carry interest in the Chirano Gold Mine. 

The Technical Report has been prepared in accordance with the terminology, definitions and guidelines of CIM (2014) 

and the National Instrument 43-101 ς {ǘŀƴŘŀǊŘǎ ƻŦ 5ƛǎŎƭƻǎǳǊŜ ŦƻǊ aƛƴŜǊŀƭ tǊƻƧŜŎǘǎ όάbL по-млмέύΦ  Lǘ ƛǎ ǇǊŜǇŀǊŜŘ ŀƴŘ ƛǎ 

intended to be used as at the Effective Date, in connection with the ongoing mining and processing operations and to 

support production, operational improvements and ongoing exploration disclosures made by Asante since previous 

Technical Report submissions. 

Lƴ !ǳƎǳǎǘ нлнн !ǎŀƴǘŜ ŀŎǉǳƛǊŜŘ YƛƴǊƻǎǎΩ фл҈ ƛƴǘŜǊŜǎǘ ƛƴ ǘƘŜ /ƘƛǊŀƴƻ DƻƭŘ aƛƴŜ.  The Chirano Gold Mine has been in 

production since 2005 and has a proven track record of production producing over 2.8Moz of gold since Kinross 

assumed ownership in 2010 up until the end of 2023.  Chirano has a current [ƛŦŜ ƻŦ aƛƴŜ όάLoMέύ of five years. 

The main components of the current Project include: 

¶ Open pit operations at the Mamnao South Pit and more recently the Sariehu and Obra mineralised 

deposits. 

¶ Six underground operations on the Akwaaba, Suraw, Akoti, Paboase (suspended), Tano and Obra 

mineralised deposits. 

¶ Extensive supporting existing infrastructure, including 3.6Mtpa upgraded milling circuit, tailings storage 

facility and all other ancillary infrastructure. 

¶ Successful mine site and regional resource and reserve exploration. 

¶ The impending conversion to a Mining Lease and subsequent planned open pit development of the 

Aboduabo Project situated in the Chirano North prospecting license area. 

This Technical Report supersedes and is an update of the earlier NI 43-101 Technical Report:  

άAmended NI 43-101 Technical Report, Chirano Gold Mine, Ghana, West Africaέ ǿƛǘƘ 9ŦŦŜŎǘƛǾŜ 5ŀǘŜΥ 31 December 2021 

and Issue Date: 15 May 2023. 

aŜƴǎƛƴ DƻƭŘ .ƛōƛŀƴƛ [ƛƳƛǘŜŘ όάMGBLέύΣ ƛƴŎƻǊǇƻǊŀǘŜŘ ƛƴ DƘŀƴŀΣ ǿƘƛŎƘ ƻǿƴǎ ŀƴŘ ƻǇŜǊŀǘŜǎ ǘƘŜ ƴŜƛƎƘbouring Bibiani Gold 

Mine, is also a wholly owned subsidiary of Asante. 

¢ƘŜ !ǳǘƘƻǊǎ ŀƴŘ ǊŜŎƻƎƴƛǎŜŘ vǳŀƭƛŦƛŜŘ tŜǊǎƻƴǎ όάvtǎέύ ŦǊƻƳ Řaō aŀƴŀƎŜƳŜƴǘ {ŜǊǾƛŎŜǎ όtǘȅύ [ǘŘ ό{ƻǳǘƘ !ŦǊƛŎŀύΣ .!w! 

Consulting (Pty) Ltd (South Africa) and BARA International (BVI), MAJA Mining Limited (UK) and GB Independent 

Consulting (Pty) Ltd (South Africa) were commissioned by Asante to compile this update Technical Report.  All QPs are 

totally independent of Asante and there is no circumstance that could interfere with any judgments made in this 

Technical Report. 

1.2 Location and Setting 

Ghana is a West African country approximately 600km north of the equator on the Gulf of Guinea.  It is bordered by 

Burkina Faso to the north, Ivory Coast to the west and Togo to the east.  Ghana has an area of approximately 239,000km² 

and an estimated population of 33 million people (2021).  English is both the official and commercial language while 

Twi is the most widely spoken language. 

The CGML concessions are situated in the Sefwi-Bibiani Belt, in the Western North Region of Ghana. This prolific granite-

greenstone terrane is the second-most significant gold producer in Ghana after the Ashanti Belt to the east. The Mine 

is approximately 250km from the capital Accra, 120km from the regional capital of Kumasi and 15km south-southwest 

of Bibiani Town (37km by road). 
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Access to the Mine from Accra is via a sealed highway to Kumasi and then sealed highway running south-west to Bibiani 

and onwards to the town of Sefwi-Bekwai.  The final approach is via a 13km road whose junction is approximately 9km 

beyond Sefwi-Bekwai. 

==  
Figure 1-1:   Location of Chirano Gold Mine, Western North Region of Ghana 

(Source:  CGML 2023) 

1.3 Property Description and Ownership 

The Project is managed and operated by Chirano Gold Mine Limited, a wholly owned Ghanaian subsidiary of Asante 

Gold Corporation.  Asante is listed on the Canadian Securities Exchange (CSE: ASE); the Ghana Stock Exchange 

(GSE:ASG); Frankfurt Stock Exchange (FSE: 1A9) and the United States (OTC: ASGOF) with headquarters at 615-800 West 

Pender Street, Vancouver, British Columbia.   

All concessions carry a 10% free carried interest in favour of the Ghanaian government under Section 8 of the Ghanaian 

Mining Act.  The Project is also subject to a 5% royalty on gross revenue of all CGML gold production based on monthly 

gold prices and payable to the Government of Ghana.  

A summary of information regarding the Project proponent is given in the table below and covered in more detail in 

Section 4. 

Table 1-1:    Chirano Gold Mine Limited - Information of Project Ownership 

Detail Description 

Proponent Chirano Gold Mine Limited (CGML) 

Registered Address 17 Jungle Avenue, East Legon, Accra, Ghana 
PO Box CT 6217, Cantonments Post Office, Accra, 

Ghana 
Site Address Post Office Box 98 

Bibiani, Western North Region 
Tel: +233 (0) 322 085 000 

Executive Vice President & Country Director Mr Frederick Attakumah 

Mine Manager Stephen Asante Yamoah 

The Chirano Gold Mine comprises a granted mining lease in the Western North Region of Ghana encompassing a multi-

deposit complex, within which fourteen gold deposits have been identified, quantified and reserves estimated. 

Identified mineralised deposits have been historically mined from both open pit and underground operations over a 

long period of time. The EPA permit has been granted and formal permission to mine is in place.  The Mine is located 

at 697,000N, 568,000E (UTM, WGS84, Zone 30N).  CGML also holds approximately 600km² of Prospecting Licenses 

approved and in process of approval.  These are detailed in Item 4. 

On advice from CGML there is no environmental liability held over Asante for any of the CGML concessions relating to 

the Chirano project area, except for project works to date. 

Table 1-2:    Chirano Gold Mine Limited ς Mining Lease 



NI 43-101 Technical Report and Updated Mineral Resource Estimate, Chirano Gold Mines Limited, Ghana, West Africa 

30 April 2024   3 

Tenement Name Licence Category Title Ownership 
Status of Licence/ 
Expiration Date 

Licence Area 
(km²) 

ML2/37 Mining Lease 
Chirano Gold Mine Limited, 

Ghana ς 100% 
Valid 

23 December 2034 
46.00 

The QPs have not researched property title or mineral rights for the Project and express no opinion as to the validity of 

ownership status of the property.  The Technical Report has been prepared on the understanding that the current 

operations and property are, or will be lawfully accessible for evaluation, development, mining and processing. 

1.4 History 

A brief history of the development and ownership of the Chirano Gold Mine is given in the table below. 

Table 1-3:   History of Chirano Gold Mine Development 

Date Interested Party Activity 

мфолΩǎ 
Two concessions held by Gold Coast Selection and 
Anglo-African Goldfields Limited 

No reports of work 

мфулΩǎ Billiton International Metals BV Regional reconnaissance 

мффлΩǎ 
Johnsons Limited (Private Ghanaian businessman) 
and Chirano Goldfields Company Limited 

Current phase of exploration initiated 

1993 
Agreement with Placer Outokumpu Exploration 
(POE) Limited 

Several phases of exploration 

1997 Reunion Mining Company 
Continues exploration after Government imposed moratorium 
on exploration 

1998 
Red Back Mining formed Chirano Gold Mines 
Limited 

Extensive exploration and drill programmes for open pit 
development. BFS completed in 2003. 

2004 Red Back Mining 
Decision to develop Chirano Mine. First gold pour in October 
2005. 2009 plant expanded to 3.5Mtpa. First underground 
deposit mined in 2008 

2010 Kinross Buys out Red Back Mining for ownership of CGML 

2022 Asante Gold Corporation 
August 2022, !ǎŀƴǘŜ ŀŎǉǳƛǊŜǎ YƛƴǊƻǎǎΩ фл҈ ƛƴǘŜǊŜǎǘ ƛƴ /ƘƛǊŀƴƻ 
Gold Mine and CGML becomes a wholly owned subsidiary of 
Asante. 

1.5 Geology and Mineralisation 

The geology of Ghana is dominated by metavolcanic Paleoproterozoic Birimian Supergroup sequences (2.25 ς 2.06 

billion years) overlain unconformably by the predominantly coarse-grained clastic sediments of the Tarkwaian Group 

(2.12 - 2.14 billion years), in the central-west and northern parts of the country.  Clastic shallow water sediments of the 

Neoproterozoic Volta Basin cover the northeast of the country.  A small strip of Paleozoic and Cretaceous to Tertiary 

sediments occur along the coast and in the extreme southeast of the country. 

The Paleoproterozoic Birimian terrains consist of five linear northeast-trending volcanic belts with intervening 

sedimentary basins.  The volcanic belts have been folded by multiple deformation events and are generally 15-40km 

wide and extend for several hundred kilometres laterally.  The 90km wide Kumasi Basin lies between the Ashanti Belt 

(south-east) and the Sefwi Belt (north-west).  And these belts collectively host most of the gold endowment in Ghana.  

Other world class deposits within the Belt include Ahafo (20Moz, Newmont) and Bibiani (2.3Moz, Asante, 2022). 

On a regional scale, the Project is located on the eastern limb of the West African Precambrian Shield which is a 

cratonised complex of Archaean basement (Item 7).  The main components are Proterozoic greenstone belts, granitoids 

and post-orogenic sediments that extend through Ghana, Burkina Faso, Guinea and the Ivory Coast.  Most gold deposits 

in Ghana are in or adjacent to the Ashanti Gold Belt, the Bibiani-Sefwi Belt and the Asankrangwa Belt. 

The Chirano mines and associated mineralised deposits lie within the Proterozoic terrain of southwest Ghana along a 

major structure separating the Sefwi Belt to the west from the Kumasi Basin to the east known as the Bibiani Shear 

½ƻƴŜ όά.{½έύΦ  ¢ƘŜ ōŜƭǘ ŀƴŘ ōŀǎƛƴ ŀǊŎƘƛǘŜŎǘure comprises rocks of Birimian age, with the belts being dominated by mafic 

volcanics and the basins typified by fine-grained, deep marine sediments.  Both are intruded by granites.  The Chirano 

deposits lie close to a splay off the BSZ known as the Chiraƴƻ {ƘŜŀǊ ½ƻƴŜ όά/{½έύΦ  ¢ƘŜ ŘŜǇƻǎƛǘǎ that are integral in the 

operations of Chirano occur along a mineralised zone over 11km long.  However, regional exploration continues to 

identify interesting, mineralised targets as extensions both to the north and south of the CSZ. The mineralised zone is 

characterised by intense folding and subsequent foliation, ubiquitous quartz-carbonate veining and tectonic 

transpression induced brecciation. 
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Figure 1-2:   Long Section of Chirano Gold Mine Surface and Underground Gold Deposits 

Note: Horizontal scale incorrect and vertical scale exaggerated. 

The deposits are hosted by fractured and altered mafic volcanics and granite and include stacked arrays of parallel 

quartz-filled veinlets, veinlet stockworks and mineralised cataclasites.  The geometry and shape of the deposits range 

from tabular (Obra), or pipe-like (Tano) to multiple parallel lodes (Paboase).  The mineralised zone thickness ranges 

from a few metres to over 70m.  Most deposits dip very steeply towards the west or southwest and plunge steeply.  

Generally, the tenor of gold mineralisation is related to intensity of hydrothermal alteration (silica, ankerite, albite, 

sericite, pyrite), veining and brecciation.  The gold is fine-grained and is commonly associated with 1% - 5% pyrite. 

1.6 Status of Exploration, Development and Operations 

Exploration at Chirano is at a very advanced stage.  The known open pit and underground resources have been defined 

by extensive geological input and drilling over many years.  Geological mapping continues to advance knowledge of the 

mineralization and controls and more sophisticated ongoing ground geophysics has been utilized to probe deeper parts 

of the 11km strike length of the Chirano Shear Zone. 

 
Figure 1-3:   Chirano Exploration Targets showing Geology and Au Targets 

(Source: CGML 2023) 
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{ƛƴŎŜ ǘƘŜ ǇǳǊŎƘŀǎŜ ōȅ !ǎŀƴǘŜΣ ŜȄǇƭƻǊŀǘƛƻƴ ŀŎǘƛǾƛǘƛŜǎ ƘŀǾŜ ŎƻƴǘƛƴǳŜŘ ǘƻ ŀŘǾŀƴŎŜ ǘƘŜ ƳƛƴŜΩǎ ǇƻǘŜƴǘƛŀƭ ŦƻǊ ƳƛƴŜ ƭƛŦŜ 

extension and pipeline opportunities beyond the current LoM.  Mineral Resources have been successfully converted at 

Obra, Suraw, Tano, Akwaaba and Mamnao. In addition, successful exploration at the Aboduabo Project in the Chirano 

North Prospecting License area, 3.5km north of Mamnao open pit, has added Mineral Resources to the previous LoM 

published in May 2023. 

Chirano is a well-established, sizable mine in a mining-friendly jurisdiction.  It maintains extensive existing infrastructure 

with its own installed power supply but also access to the national power grid. It has a 3.6Mtpa milling and CIL 

processing plantΣ ǘŀƛƭƛƴƎǎ ǎǘƻǊŀƎŜ ŦŀŎƛƭƛǘƛŜǎ όά¢{CέύΣ ǊŜǎƛŘŜƴǘƛŀƭ ƘƻǳǎƛƴƎΣ ŎƭƛƴƛŎ ŀƴŘ ŀƭƭ ƻǘƘŜǊ ǊŜƭŜǾŀƴǘ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜ ǘƻ 

support a large open pit and underground mining operation.  It is a producing asset with a strong operating track record 

which began in 2005.  Chirano is recorded to have produced approximately 3Moz Au up to the date of purchase. 

The primary components of the current operations of CGML since the last NI 43-101 Technical Report that are discussed 

in this Technical Report include: 

¶ Continued open pit mining within the Mamnao and Sariehu pits. 

¶ Ongoing underground development and stoping within the Akwaaba, Obra, Tano, Akoti and Suraw Mines. 

¶ Successful resource definition exploration at the Aboduabo Project and inclusion into the current Mineral 

Resource Estimate. 

¶ Updated and reviewed Mineral Resources and Reserves as at 31 December 2023. 

¶ Upgrades and improved efficiencies in the 3.6Mtpa mill and processing plant. 

¶ Updated capital and operating costs and financial analysis. 

¶ Regional and mine site exploration strategy, results and potential. 

Mine production over the last two-year period is summarised in Table 1-4 below. 

Table 1-4:   Production Statistics for Chirano Gold Mine ς 2022 and 2023 

Production Year 2022 2023 

Mining Statistics 
Tons 
(t) 

Grade 
(g/t Au) 

Gold 
(Oz Au) 

Tons 
(t) 

Grade 
(g/t Au) 

Gold 
(Oz Au) 

Open Pit Operations       

Mamnao Central 723 849 0.78 18 268 932 265 1.00 29 837 

Mamnao South 342 527 1.10 12 092 481 041 1.45 22 461 

Sariehu    438 346 1.13 15 962 

Underground Operations       

Akwaaba 368 325 1.80 21 262 215 603 1.78 12 368 

Paboase 69 444 1.85 4 134    

Akoti 540 090 1.83 31 694 252 138 1.48 12 029 

Tano 296 503 1.62 15 396 119 455 1.86 7 149 

Suraw 489 432 2.12 33 298 507 207 2.20 35 922 

Obra 25 497 1.28 1 052 481 384 1.54 28 873 

TOTAL 2 855 666 1.49 137 195 3 427 439 1.45 159 601 
       

Processing Statistics 
Tons 
(t) 

Grade 
(g/t Au) 

Recovery 
(%) 

Tons 
(t) 

Grade 
(g/t Au) 

Recovery 
(%) 

Total Milled 3 423 470 1.34 88 3 296 882 1.47 86 

 
Tons/mth 

(t) 

Grade 
(g/t Au) 

Recovery 
(%) 

Tons/mth  
(t) 

Grade 
(g/t Au) 

Recovery 
(%) 

Average Feed Data 285 289 1.34 88 278 531 1.47 86 

As of November 2023, CGML had a workforce of 874 directly under its employment for both underground and surface 

operations.  Out of this number, 2 are expatriate workers, 228 senior staff and line managers, 584 junior staff, and 60 

trainees (21 Graduate Trainees, 39 National Service Personnel). 

There are 12 Ghanaians in management positions.  In addition to this, various contract companies on the mine site 

employ 1,612 workers on permanent and casual basis. 

1.7 Diamond Drilling 

Exploration at Chirano is at a ǾŜǊȅ ŀŘǾŀƴŎŜŘ ǎǘŀƎŜ ŀƴŘ Ƙŀǎ ōŜŜƴ ƻƴƎƻƛƴƎ ǎƛƴŎŜ ǘƘŜ ƭŀǘŜ мффлΩǎΦ  Lǘ Ƙŀǎ ŎǳƭƳƛƴŀǘŜŘ ƛƴ ǘƘŜ 

discovery of 14 surface gold deposits and one underground deposit.  Significant potential remains to increase the known 

Mineral Resources and Mineral Reserves, and exploration will continue during the life of the mining operation. 

Exploration strategy, during the latter portion of 2021 and through to present date, has focussed exploration activities 

on resource conversion and mine life extensions, both on the identified main lode horizon and other promising western 
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splay structures.  In addition, successful exploration has occurred on the Aboduabo Project which is situated on the 

Bibiani Shear Zone.  At Aboduabo a total of 24,000 metres of drilling was completed in 69 drill holes since Asante took 

ownership in 2022. 

Drilling that has been completed under Asante ownership up to the effective date off this Technical Report is reported 

in Item 10.  CGML has completed and remains active with several resource definition and resource extension drilling 

exercises to increase LoM mineral resources for the current underground operations (Akwaaba, Tano, Akoti South, 

Suraw, Obra), and the current and planned open pit operations (Mamnao South-Central-North, Sariehu, Aboduabo).  

The revised Mineral Resources Estimate reflects the success of the exploration and additional resources identified.  A 

summary of exploration activities on each deposit target is given in Item 10. 

1.8 Sample Preparation, Analysis and Security 

The QP from Bara /ƻƴǎǳƭǘƛƴƎ Ƙŀǎ ǊŜǾƛŜǿŜŘ ŎǳǊǊŜƴǘ {ǘŀƴŘŀǊŘ hǇŜǊŀǘƛƴƎ tǊƻŎŜŘǳǊŜǎ όά{htǎέύ ƛƴ ǊŜƭŀǘƛƻƴ ǘƻ ǎŀƳǇƭƛƴƎΣ 

sample preparation, analysis and security and reviewed sampling practises on site during the October 2023 site visit 

(see Section 12.1).  In addition, Quality CƻƴǘǊƻƭ ŀƴŘ vǳŀƭƛǘȅ !ǎǎǳǊŀƴŎŜ όάv!v/έύ ǇǊƻƎǊŀƳ ǇǊƻǘƻŎƻƭǎ ŀƴŘ ǇǊƻŎŜŘǳǊŜǎΣ 

monthly reports and relevant datasets were also reviewed. 

The QP has conducted spot checks on the QAQC datasets via referencing original assay certificates, has reviewed the 

QA/QC program analysis completed by Chirano over time via review of monthly QAQC reporting and has reviewed 

control plots for SRMs and blanks as well as duplicate graphs.  The QAQC dataset covers sampling completed over 

project areas, Akoti, Akoti South, Akwaaba, Obra, Paboase, Suraw, Sariehu, Mamnao and Tano. 

The QP is of the opinion that the density determination sampling process that was conducted is appropriate for the 

deposit types and is consistent with industry best-practice. 

It is the opinion of the QP that the adequacy of the sample preparation, security and analytical procedures for the 

Chirano Gold Mine deposits under investigation, and the results of the QA/QC program in place between January 2022 

and December 2023 suggest data is of sufficient confidence, accuracy and precision to be acceptable for use in 

downstream Mineral Resource evaluation. 

1.9 Metallurgical Test Work and Mineral Processing 

The previous Technical Report dated 15 May 2022 for Asante summarised the historical test work that was undertaken 

by Kinross from 2010 until the acquisition of CGML by Asante in 2022.  It was previously reported that the gold 

recoveries and associated gold head grades from the historical test reports had not been used for the declaration of 

ǘƘŜ /ƘƛǊŀƴƻ ǇƭŀƴǘΩǎ нлнн ƎƻƭŘ recovery performance. 

Subsequently, in 2023 additional test work has been undertaken by CGML to increase the gold recoveries by the 

implementation of plant modifications with the inclusion of gravity concentration in November 2023 and as motivation 

for the future installation of a shear reactor as a pre-oxidation plant modification.  The evaluation of the gold recovery 

improvement from these plant modifications will be from a baseline of monthly gold recovery consistency over the 

period of 2022 to 2023. 

The estimated gravity concentration recovery from the 2023 test work is 10.5%.  This resultant 10% reduction in the CIL 

head grade by gravity concentration mitigates the recovery losses associated with coarse gold dissolution in the 

leaching circuit.  The estimated overall gold recovery improvement from gravity concentration is in the range of 0.5% 

to 1.0%. 

The 2023 diagnostic leach test shows the gold leached by direct cyanidation was 5.3% and the mild oxidative pre-

leached gold extraction was 16,6%.  A total of 21.9% of the gold in the tailings could be recovered by utilising the shear 

ǊŜŀŎǘƻǊΩǎ ŦŀǎǘŜǊ ƭŜŀŎƘ ƪƛƴŜǘƛŎǎ ŀƴŘ ōŜǘǘŜǊ ƻȄȅƎŜƴ ǘǊŀƴǎŦŜǊ ŜŦŦƛŎƛŜƴŎȅ ƳŜŀǎǳǊŜŘ ōȅ ŀ ҔмрǇǇƳ ŘƛǎǎƻƭǾŜŘ ƻȄȅƎŜƴ 

concentration.  The increased leach stage gold recovery of 21.9% with a shear reactor reduces the tailings gold grade 

by 0.04g/t Au equivalent to a 2.5% improvement in overall gold recovery on a 1.40g/t Au head grade. 

Preliminary test work was conducted on the Aboduabo oxide ore samples in Q4 2023.  At base case leaching conditions 

the gold recovery ranged between 87.8% and 93.5%. 
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1.10 Mineral Resource Estimates (άMREέ) 

The Chirano Gold Mine includes twelve deposits for which Mineral Resources have been estimated, along an 11km long 

N-S trend.  Most of these deposits are currently in production.  The deposits, from north to south along the trend are; 

Aboduabo, Mamnao, Sariehu, Obra, Tano, Paboase, Akoti, Akoti South, Suraw, Kolua, Mag Hinge and Akwaaba. 

The Chirano underground Mineral Resource inventory is derived from the following deposits: 

¶ Akwaaba ς the first underground mine which came into production during H2 of 2008. 

¶ Paboase ς commenced production in Q1 of 2012 and ceased mining in November 2022. 

¶ Akoti ς commenced production in 2016. 

¶ Tano ς commenced production in Q4 of 2020. 

¶ Sariehu -Production resumed in Q2 2023. 

¶ Aboduabo ς a greenfields deposit as yet unmined. 

¶ Mamnao ς where production is currently underway at Mamnao North, with Central and South completed. 

¶ Obra ς commenced UG development in 2021 and production in 2023; and 

¶ Suraw ς commenced production in 2021. 

The Chirano open pit Mineral Resource inventory is derived from the following deposits: 

¶ Mamnao ς where production is currently underway at Mamnao North: 

¶ Akoti South pit ς ceased mining in Q4 2021 after pit re-optimisation. 

¶ Sariehu pit ς the open pit cutback 2 near completion. 

¶ Obra pit ς the open pit cutback has commenced.  

¶ Mag Hinge ς currently a development project. 

¶ Aboduabo ς a greenfields deposit evaluated but as yet unmined. 

¶ Kolua ς No development is as yet incorporated into the current mine plan. 

Mineral Resources disclosed herein have either been prepared by the Company in 2022 and 2023 where additional 

drilling data has been incorporated into Mineral Resource updates or are those prepared in 2020 and for which there 

is no new drilling and as such are disclosed herein following depletion for mining activity. 

All Mineral Resource estimates have been prepared under the JORC Code (2012) using accepted industry practices and 

have been classified and reported in accordance with the JORC Code.  There are no material differences between the 

definitions of Measured, Indicated and Inferred Mineral Resources under the CIM Definition Standards and the 

equivalent definitions in the JORC Code (2012). 

The QP has reviewed the Mineral Resources for CGML operations.  The QP was afforded sufficient access to supporting 

data, block models and Chirano employees responsible for generating and reporting the Mineral Resource estimates to 

follow the process through exploratory data analysis, estimation, classification, and reporting.  The site visit afforded 

an opportunity to review and gain sufficient understanding of the on mine data collection and management processes, 

and the current geological interpretations. 

The QP did not identify any material issues with the Mineral Resource estimations and in general considers the standard 

procedures, and internal controls in place at Chirano to be transparent and robust.  QP validations of the Mineral 

Resources agree with those undertaken by Chirano and the QP concludes that the estimates are a reasonable 

representation of the grade distributions evident by the composite database informing the estimates. 

The Mineral Resource Statement for the Chirano Gold Mine is set out in the tables below, broken down into Open Pit 

amenable Mineral Resources and Underground amenable Mineral Resources. 

Mineral Resources that are not Mineral Reserves do not have demonstrated economic viability. 
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Table 1-5:   Chirano Gold Mine ς Open Pit Mineral Resource Statement (inclusive of Mineral Reserves) as at 31 December 2023 

Open Pit 
Operation 

Resource Classification 
Tons  
(Mt) 

Grade  
(g/t) 

Gold 
(Moz) 

Akoti South 

Measured 0.11 1.10 0.004 

Indicated 0.84 1.08 0.029 

Measured and Indicated 0.95 1.08 0.033 

Inferred 0.00 0.00 0.000 

Obra  

Measured 1.87 0.86 0.052 

Indicated 2.00 0.91 0.058 

Measured and Indicated 3.86 0.89 0.110 

Inferred 0.30 0.66 0.006 

Mamnao 

Measured 0.30 0.99 0.009 

Indicated 4.16 0.98 0.131 

Measured and Indicated 4.45 0.98 0.140 

Inferred 0.22 0.70 0.005 

Kolua 

Measured 0.00 0.00 0.00 

Indicated 0.11 1.91 0.007 

Measured and Indicated 0.11 1.91 0.007 

Inferred 0.00   0.000 

Sariehu 

Measured 0.57 0.93 0.017 

Indicated 1.67 0.93 0.050 

Measured and Indicated 2.24 0.93 0.067 

Inferred 0.02 1.03 0.001 

Mag Hinge 

Measured 0.00 0.00 0.00 

Indicated 0.00 0.00 0.00 

Measured and Indicated 0.00 0.00 0.000 

Inferred 0.53 1.24 0.021 

Aboduabo 

Measured 0.00 0.00 0.000 

Indicated 3.28 1.39 0.146 

Measured and Indicated 3.28 1.39 0.146 

Inferred 0.64 1.68 0.035 

Total Measured Resources 2.85 0.90 0.082 

Total Indicated Resources 12.05 1.09 0.421 

Total Measured and Indicated Resources 14.90 1.05 0.503 

Total Inferred Mineral Resources 1.71 1.23 0.068 

Notes: 

1. Tonnes and ounces have been rounded and this may have resulted in minor discrepancies. 

2. Mineral Resources are not Mineral Reserves. 

3. The Mineral Resources are reported inclusive of Mineral Reserves. 

4. 1 troy ounce = 31.1034768g. 

5. Akoti Sth, Kolua, Mag Hinge and Aboduabo open pit Mineral Resources are reported above a cut-off of 0.49g/t Au. 

Mamnao, Sariehu and Obra open pit Mineral Resources are reported above a cut-off of 0.31g/t Au, 0.22g/t Au and 0.20g/t 

Au respectively. 

6. A density of 2.75 t/m³, 2.30 t/m³ and 1.56 t/m³ for fresh, transition and oxidised sediments respectively, have been 

applied. 

7. Geological losses and depletions have been applied. 

8. Inferred Mineral Resources have a lower level of confidence than that applying to Indicated Mineral Resources and have 

not been converted to Mineral Reserves. It is reasonably expected that most of the Inferred Mineral Resources could be 

upgraded to Indicated Mineral Resources with continued exploration. 

9. Mineral Resources that are not Mineral Reserves do not have demonstrated economic viability. 
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Table 1-6:   Chirano Gold Mine ς Underground Mineral Resource Statement (inclusive of Mineral Reserves) as at 31 December 2023 

Underground 
Operation 

Resource Classification 
Tons  
(Mt) 

Grade  
(g/t) 

Gold 
(Moz) 

Akwaaba 

Measured 1.93 2.22 0.138 

Indicated 0.67 1.69 0.036 

Measured and Indicated 2.59 2.08 0.174 

Inferred 0.22 1.64 0.011 

Obra 

Measured 1.46 1.92 0.090 

Indicated 7.16 2.01 0.464 

Measured and Indicated 8.62 2.00 0.554 

Inferred 3.08 1.88 0.171 

Suraw 

Measured 1.11 2.51 0.089 

Indicated 2.94 2.30 0.217 

Measured and Indicated 4.05 2.35 0.306 

Inferred 1.26 2.80 0.114 

Akoti 

Measured 2.23 1.98 0.142 

Indicated 1.08 1.93 0.067 

Measured and Indicated 3.30 1.97 0.209 

Inferred 0.65 1.76 0.037 

Tano 

Measured 1.11 1.95 0.069 

Indicated 1.66 1.74 0.093 

Measured and Indicated 2.76 1.82 0.162 

Inferred 0.85 2.01 0.055 

Paboase 

Measured 0.09 2.07 0.006 

Indicated 0.08 2.19 0.006 

Measured and Indicated 0.16 2.13 0.011 

Inferred 0.06 1.89 0.004 

Sariehu 

Measured - - - 

Indicated 0.51 1.41 0.023 

Measured and Indicated 0.51 1.41 0.023 

Inferred 7.50 1.36 0.328 

Mamnao 

Measured - - - 

Indicated 1.95 1.43 0.090 

Measured and Indicated 1.95 1.43 0.090 

Inferred 3.76 1.59 0.192 

Aboduabo 

Measured - - - 

Indicated 1.05 1.66 0.056 

Measured and Indicated 1.05 1.66 0.056 

Inferred 0.92 1.73 0.051 

Total Measured Resources 7.92 2.10 0.534 

Total Indicated Resources 17.09 1.91 1.051 

Total Measured and Indicated Resources 25.00 1.97 1.585 

Total Inferred 18.30 1.64 0.963 

Notes: 

1. Tonnes and ounces have been rounded and this may have resulted in minor discrepancies. 

2. Mineral Resources are not Mineral Reserves. 

3. The Mineral Resources are reported inclusive of Mineral Reserves. 

4. 1 troy ounce = 31.1034768g. 

5. Akwaaba, Obra, Suraw, Akoti, Tano and Paboase underground Mineral Resources are reported within constraining MSO 

volumes defined following analysis to determine input cut-off grade input parameters. Cut-off grades calculated were 

1.13g/t Au, 1.00g/t Au, 1.03g/t Au, 1.10g/t Au, 1.07g/t Au and 1.34g/t Au respectively.  

6. A density of 2.75 t/m³, 2.30 t/m³ and 1.56 t/m³ for fresh, transition and oxidised sediments respectively, have been 

applied. 

7. Geological losses and depletions have been applied. 

8. Inferred Mineral Resources have a lower level of confidence than that applying to Indicated Mineral Resources and have 

not been converted to Mineral Reserves. It is reasonably expected that most of the Inferred Mineral Resources could be 

upgraded to Indicated Mineral Resources with continued exploration. 

9. Mineral Resources that are not Mineral Reserves do not have demonstrated economic viability. 
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Table 1-7:   Chirano Gold Mine ς Total Mineral Resource Statement - Open Pit and Underground (inclusive of Mineral Reserves) as at 31 
December 2023 

Resource Classification 
Tonnage 

(Mt) 
Grade 
(g/t) 

Gold 
(Moz) 

 

Total 

Measured Resources 10.76 1.78 0.617  

Indicated Resources 29.14 1.57 1.472  

Measured and Indicated Resources 39.90 1.63 2.088  

Inferred Resources  20.01 1.60 1.031  

Notes: 

1. The Mineral Reserve has been reported in accordance with the requirements and guidelines of NI 43-101 and are 100% 

attributable to CGML. 

2. Apparent computational errors due to rounding and are not considered significant. 

3. The Mineral Reserves are reported with appropriate modifying factors of dilution and recovery. 

4. The Mineral Reserves are reported at the head grade and at delivery to Plant. 

5. The Mineral Reserves are stated at a price of US$1,700/oz Au as at 31 December 2023. 

6. Although stated separately, the Mineral Resources are inclusive of the Mineral Reserves. 

7. No Inferred Mineral Resources have been included in the Mineral Reserve estimate. 

8. Quantities are reported in metric tonnes. 

9. The input studies are to the prescribed level of accuracy. 

10. The Mineral Reserve estimates contained herein may be subject to legal, political, environmental or other risks that could 

materially affect the potential exploitation of such Mineral Reserves. 

11. Mineral Resources that are not Mineral Reserves do not have demonstrated economic viability. 

1.11 MƛƴŜǊŀƭ wŜǎŜǊǾŜ 9ǎǘƛƳŀǘŜǎ όάawŜǾέ) 

The Mineral Reserve Estimates presented here are based on the December 2023 Mineral Resource Estimates completed 

by Chirano Gold Mines Limited.  Only Measured and Indicated Resources were used in the determination of the Mineral 

Reserves.  CGML have used a gold price of US$1,700/oz Au for determining Mineral Reserves.  As at the date of this 

report (March 2024), the spot gold price is US$2,165/oz. 

This Mineral Reserve estimate is based on a depletion date of 31 December 2023.  It followed an assessment of the 

economic viability of the Mineral Resources that were scheduled for depletion before confirming them as Mineral 

Reserves. 

Table 1-8:   Mineral Reserve Estimate for Chirano Gold Mine as at 31 December 2023 

Classification 
Tonnes 
όлллΩǎύ 

Au Grade 
(g/t) 

Au Ounces 
όлллΩǎύ 

Proven 3 723  1.99  239  

Stockpile(s) 1 567  0.51  26  

Subtotal 5 290  1.55  264  

Probable 13 419  1.84  795  

Total Mineral Reserves 18 709  1.76  1 059  

Notes: 
1. The Mineral Reserve has been reported in accordance with the requirements and guidelines of NI 43-101 and 

are 100% attributable to CGML. 

2. Apparent computational errors due to rounding and are not considered significant. 

3. The Mineral Reserves are reported with appropriate modifying factors of dilution and recovery. 

4. The Mineral Reserves are reported at the head grade and at delivery to Plant. 

5. The Mineral Reserves are stated at a price of US$1,700/oz Au as at 31 December 2023. 

6. Although stated separately, the Mineral Resources are inclusive of the Mineral Reserves. 

7. No Inferred Mineral Resources have been included in the Mineral Reserve estimate. 

8. Quantities are reported in metric tonnes. 

9. The input studies are to the prescribed level of accuracy. 

10. The Mineral Reserve estimates contained herein may be subject to legal, political, environmental or other 

risks that could materially affect the potential exploitation of such Mineral Reserves. 

11. Mineral Resources that are not Mineral Reserves do not have demonstrated economic viability. 

The Qualified Person for Mineral Reserves has satisfied himself that the methodology used for estimating and 

presenting Mineral Reserves herein conform to the requirements and guidelines of NI 43-101 and therefore supports 

this Mineral Reserve estimate as stated above. 

1.12 Mining Methods 

Open pit mining activities first commenced in 2004 when the project was operated by Red Back Mining.  First gold from 

the project was poured in October 2005.  Multiple pits were operated along the full strike length of the deposits, with 

the first underground operation, Akwaaba, commencing in 2008. 
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There are currently five operating underground mines.  From south to north these are Akwaaba, Suraw, Akoti, Tano 

and Obra.  Paboase ceased operation during 2022.  There are currently three open pits operating on the mining lease, 

which are Mamnao, Obra and Akoti South. 

Figure 1-4 shows a plan and long section view of mining operations. 

 
Figure 1-4:   Chirano Operations 

The average planned annual mine production rate of all mining for the years 2024 to 2028 is approximately 4Mtpa. 

All underground mining operations are undertaken by CGML employees.  The underground mining operations utilise 

trackless mobile fleet consisting primarily of Volvo, Caterpillar and Sandvik equipment.  The predominant mining 

method is longitudinal Sub Level Open Stoping, although in wider areas transverse Sub Level Open Stoping is practised.  

Stopes are backfilled with uncemented waste rockfill, other than in the transverse stopes where cement is added to 

the fill to provide vertical stability.  Ore from the underground operations is hauled to their respective portals or pit 

crests, where it is generally stockpiled for future delivery to the process plant ROM pad. 

A Ghanian contract mining company (Maxmass) are used for open pit mining operations at CGML.  The open pits are 

currently scheduled to be completed by 2026. 

The six underground operations will generate from 2.1 million tonnes in 2024 increasing to 3.2 million in 2028.  The 

open pits will produce 2 million tonnes of ore in 2024 reducing to 0.6 million in 2026.  Mill feed is supplemented with 

surface stockpiles to ensure mill feed of approximately 3.8Mtpa in 2024, 4.1Mtpa thereafter, with a ramp down after 

2026. 

Based on December 2023 Mineral Reserves, the mining operations will continue to 2028.  However, there are 

substantial Inferred Resources that will inevitably be converted to Reserves, extending mine life. 

1.13 Recovery Methods 

The Chirano Plant has a design throughput capacity of 3.6Mtpa using a comminution circuit comprised of a three-stage 

crushing circuit that produces a crushed product for a two-stage ball milling circuit.  A standard carbon-in-leach (CIL) 

process is used for gold extraction.  Modifications to the plant in 2023 include the Q2 installation of a pebble crusher in 

the milling circuit to increase the mill throughput to 3.7 Mtpa, the commissioning of the gravity circuit in December and 

a 10tpd Pressure Swing Oxygen plant to enhance overall gold recovery. 

Further plant modification to improve gold recovery are scheduled for 2024.  These include the installation of a shear 

reactor in Q1 on the pre-leach tank and the upgrading of the pre-leach and CIL agitation with larger impellers agitators 

and agitator motor power in Q2.  The efficient oxygen transfer taking place in the pre-leach tank with the shear reactor 

and the replacement of air with oxygen in the preceding three CIL tanks will improve the gold leaching kinetics and 

improve the cyanide consumption. 



NI 43-101 Technical Report and Updated Mineral Resource Estimate, Chirano Gold Mines Limited, Ghana, West Africa 

30 April 2024   12 

Modifications have been scheduled in 2024 to the crushing and milling plant to increase the plant throughput to 

4.0Mtpa or 510tph.  These include new smaller diameter cyclone clusters on both secondary milling circuits and the 

installation of a larger tertiary crusher.  Operationally, the primary mill has been operated at 510tph when there is a 

high percentage of fine material in the feed.  The planned operation strategy is to replace one of the three tertiary cone 

crushers with the larger Sandvik CH865i Hydrocone crusher at a smaller closed-side setting to generate additional fine 

material in the mill feed by reducing the closed-circuit screen aperture size to 17mm to produce p80 12.5mm mill feed 

size.  Cyclone simulations are targeting a 4.0Mtpa mill throughput at a mill product size of P80 75µm with a 50% 

reduction in the circulating load.  Criteria for the cyclone operation is a controlled cyclone feed dilution and a primary 

mill discharge particle size of 35% -75µm. 

The 2023 average effective crusher plant utilisation was 76% and the average milling plant effective was 91.3%.  The 

mill effective utilisation should increase with the change to the reliable gas-generated power supply from GENSER in 

September 2023 which will alleviate the numerous plant power outages from the national grid supply.  There is a 

marginally higher plant operations recovery difference of 0.6% in the 2022 gold recovery at 87.1% and 86.5% gold 

recovery in 2023.  Over the two years, the average gold recovery is 86.7% with a standard deviation of 1.6%. 

 
Figure 1-5:   Chirano Process Plant Overall Flowsheet 

 

1.14 Infrastructure 

The Chirano Gold Mine is a well-established project that has been producing gold since 2005.  All infrastructure is in 

place to continue operations well into the next decade. 

Ghana is serviced by international flights to the capital of Accra and to some regional airports within Ghana.  The 

international airport at Kumasi is currently being upgraded to handle a higher capacity of flights from international 

destinations.  Kumasi is approximately 133km by sealed road from the Project. 

Security checkpoints are operated at all entrances to the operational areas and to the camp facilities.  The high value 

areas are fully fenced with electronic security passes required for entry.  The processing plant is fully fenced, with 

ŜƭŜŎǘǊƻƴƛŎ L5Ωǎ ǊŜǉǳƛǊŜŘ ŦƻǊ ŜƴǘǊȅΦ  Eighteen full time security staff are employed by CGML in addition to the security 

contractors. 

CGML utilises power supplied primarily by a gas turbine power plant built on site, which is owned and operated by 

Genser Energy, through a power sales and purchase agreement.  The turbines utilise natural gas as a fuel source, which 

is supplied through a pipeline from Atuabo gas plant 272km from the mine site. 

The Electricity Corporation of Ghana supplies power through the national grid.  The mine is also connected to the 

national grid through an onsite substation, which acts as a back-up power supply.  The mine further has an 18MW diesel 

power plant on site which serves as the second back-up power supply for the process plant. 
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All underground works are undertaken by CGML employees.  A large fleet of mobile mining equipment is maintained 

on site by CGML maintenance personnel.  There are two heavy machinery workshops dealing separately with surface 

and underground mining equipment and a third workshop for light vehicles and auxiliary machines.  The open pit mining 

contractor has its own dedicated mining fleet and workshop. 

The Project hosts accommodation for staff members at three camps for a combined capacity of 480 rooms.  Many of 

the local employees reside in the local communities which are proximal to the mine.  A small shop, mess hall, bar 

facilities, pool, gymnasium and tennis courts are available for employees.  A full medical clinic is available that is open 

24hrs.  Two full time doctors are employed. In addition, the Project hosts a pathology laboratory, radiology unit, two 

ambulances and fire truck. 

Full communications are available on surface and underground via IP telephony, 2-way radio systems, internet and 

standard mobile data systems.  Satellite phones are available for emergencies. 

All mines are operated with high levels of efficiency with modern planning, software and safety systems.  All mines are 

equipped with mobile refuge chambers, dedicated escape routes and well-designed and good quality ventilation 

systems. 

Offices are spacious and well maintained.  Separate office complexes are in use for Administration, Technical Services, 

Environmental, Exploration, Health and Safety, Processing and Maintenance. 

 
Figure 1-6:   Overall Project Site Layout Plan 

(Source: CGML 2023) 

1.15 Environmental Studies, Permitting and Social Impact 

CGML has acquired all the necessary permits to continue to operate the mine and its ancillary facilities.  The Mine lease 

has been renewed and is valid till 2034.  CGML is aware of all procedures required to renew permits, certificates and 

licences that will enable the mine to operate in compliance with all the requirements of the requisite Acts, legislative 

instruments and guidelines provided by the regulatory agencies. 

CGML normally carries out formal stakeholder engagements through the preparations of EIAs for project expansions or 

special projects.  It also engages its key stakeholders quarterly through the Community Consultative Committee (CCC).  

Out of these engagements, the ADR committee was formed for amicable dispute resolutions. 

Detail regarding the environmental studies, permitting, social and community impacts are covered in Item 20. 
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1.18 Economic Analysis 

The economic evaluation of Chirano Gold Mine was undertaken through a discount cashflow (DCF) modelling approach.  

This approach includes determining cashflows through deduction of capital and operating costs from operational 

revenues.  The resulting cashflows are used to determine key financial metrics such as payback period, peak funding 

requirement, net present value (NPV) and internal rate of return (IRR). 

Assumed physicals and process recovery which drive the calculation of revenue is presented in Table 1-11.  A total 

revenue of US$1,8 billion has been calculated over the life of mine. 

Table 1-11:   Calculation of Revenue 

Description Unit Value 

Processed Tonnes (t) 18 709 201 

Processed Gold (Au) Content (oz) 1 053 759 

Processed Gold (Au) Grade (g/t Au) 1.75 

Process Recovery (LOM Average) (%) 92% 

Recovered Content (oz) 967 547 

Troy Ounces Sold (oz) 967 547 

Gold Price (LOM Average) (US$/oz) 1 900 

 

A summary of the results of the discount cashflow analysis is presented in Table 1-12.  The table shows that the post-

tax NPV is US$257 million at a discount rate of 5% Post-tax cashflow is presented in Table 22-4. 

Table 1-12:   Summary of Discount Cashflow Analysis 

Metrics Units 
Value 

(LOM/Avg) 

Physicals   

Tonnes Milled (t) 18 709 201 

Gold Produced (oz) 967 547 

Recovered Grade (g/t) 1.61  

Life of Mine (Incl. Closure) (years) 7  

Capital Cost   

Non-Sustaining Capital Cost (US$) 94 008 296 

Sustaining Capital Cost (US$) 86 309 414 

Total Capital Cost US$ 180 317 710 

Operating Cost   

Total Operating Cost (US$) 1 160 748 895 

Cash Cost (US$/t ROM) 62.04  

AISC (US$/t ROM) 66.65  

AISC (US$/oz) 1 289  

Economics   

Revenue (US$) 1 838 339 512 

EBITDA (US$) 677 590 617 

Free Cashflow (After Tax) (US$) 316 061 853 

Post-Tax NPV5 (US$) 257 315 064 

Operating Margin (%) 37  

 

1.19 Conclusions and Recommendations 

Chirano holds the relevant mining leases, surface rights, major approvals and permits required for ongoing mining 

operations and exploration. 

Several consulting geologists have been appointed by CGML over the last few years to assist the in-house geological 

team in the understanding of the regional and mine site geological, structural and mineralogical characteristics and 

interpretations.  The Chirano mineralisation is part of a regional structure and is not the only deposit of its type in the 

region.  The nature of the mineralisation style and setting are therefore well understood and can support a declared 

Mineral Resource and further exploration potential. 

¢ƘŜ vtΩǎ ŦƻǳƴŘ ǘƘŀǘ ǎŀƳǇƭƛƴƎ ƳŜǘƘƻŘǎΣ ǇǊŜǇŀǊŀǘƛƻƴΣ ŀƴŀƭȅǎŜǎ ŀƴŘ ǎŜŎǳǊƛǘȅ ŀǊŜ ǇŜǊŦƻǊƳŜŘ ǘƻ LƴŘǳǎǘǊȅ {ǘŀƴŘŀǊŘǎ ŀƴŘ 

data is fit for use in MRE and MRev estimation.  Appropriate QA/QC programs, to address precision and accuracy of 

information, are adhered to by the Company geologists and exploration teams. 
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¢ƘŜ ǊŜƭŜǾŀƴǘ vtΩǎ ƘŀǾŜ ǊŜǾƛŜǿŜŘ ǘƘŜ aƛƴŜǊŀƭ wŜǎƻǳǊŎŜǎ ŦƻǊ ǘƘŜ /Da[ ƻǇŜǊŀǘƛƻƴǎ ǿƘƛŎƘ ŀǊŜ ŜǎǘƛƳŀǘŜŘ ōȅ ǘƘŜ ŎƻƳǇŀƴȅΩǎ 

employees.  The QPs were afforded sufficient access to supporting data, block models and CGML employees responsible 

for generating and reporting the Mineral Resource estimates to follow the process from exploratory data analysis, 

estimation, classification, and reporting.  The site visit enabled the QPs to review and gain sufficient understanding of 

the on mine data collection and management processes, and the current geological interpretations. The QPs did not 

identify any material issues with the Mineral Resource Estimation and consider the standard procedures, and internal 

controls in to be transparent and robust.  The validations carried out on the Mineral Resources agree with those 

undertaken by Chirano.  The estimates are a reasonable representation of the grade distributions evident by the 

composite database informing the estimates. 

The Chirano deposits relevant to this Technical Document are mined by active open pit and underground operations.  

Mineral Reserves are supported by a positive economic assessment having been undertaken assuming a US$1,900/oz 

Au price.  The cut-off grades selected for the various mineralised underground and open pit deposits were deemed 

appropriate for the Company objectives and LoM analyses. 

In 2022 to 2023 additional test work was undertaken by CGML to increase the gold recoveries by the implementation 

of plant modifications.  The Chirano Plant has a design throughput capacity of 3.6Mtpa using a comminution circuit 

comprised of a three-stage crushing circuit that produces a crushed product for a two-stage ball milling circuit.  A 

standard carbon-in-leach (CIL) process is used for gold extraction.  In December 2023 the PSA Oxygen Plant was 

commissioned to deliver 10 tons of oxygen per day to the leaching circuit.  The 2024 scheduled installation of more 

efficient secondary mill cyclone classification coupled with a finer mill feed size from the installation of larger tertiary 

cone crusher will give better operational control at the 510tph mill feed rate in the ramp up to 4.0Mtpa.  The uprating 

of the tank agitation with high powered mixing in the pre-oxidation tank and the CIL tanks together with the 

replacement of air sparging with oxygen in the tanks will improve the efficiency of the gold dissolution and cyanide 

consumption.  The installation of a shear reactor to the 3200m3 pre-leach tank using oxygen generated from the new 

PSA pressure plant will improve the oxygen transfer efficiency. 

Chirano has received all necessary legal requirements and complies with environmental and social requirements.  The 

TSF is managed under a current contract by Knights Piesold Ghana Limited. 

The discounted cashflow model for the proposed operation demonstrates that the Project is robust under the current 

techno-economic assumptions described in the report and continues an attractive economic future.  The analysis 

ǎǳǇǇƻǊǘǎ ǘƘŜ ŘŜŎƭŀǊŜŘ aƛƴŜǊŀƭ wŜǎŜǊǾŜ ŀƴŘ ǎǳǇǇƻǊǘǎ ǘƘŜ /ƻƳǇŀƴȅΩǎ ŘŜŎƛǎƛƻƴ ǘƻ ǇǊƻƎǊŜǎǎ ǿƛǘƘ ǘƘŜ ŀŎǉǳƛǎƛǘƛƻƴΦ 

Exploration at Chirano is at a very advanced stage and has beeƴ ƻƴƎƻƛƴƎ ǎƛƴŎŜ ǘƘŜ ƭŀǘŜ мффлΩǎ ŀƴŘ ǘƘŜǊŜŦƻǊŜ ƛǎ 

considered a well-developed, well maintained, brownfields mining project.  It has culminated in the discovery of 14 

surface gold deposits and one underground deposit.  Significant potential remains to increase the known Mineral 

Resources and Mineral Reserves, and exploration will continue during the life of the mining operation. 

The Project is considered by the QPs to be an advanced mining operation and therefore most engineering, mining and 

other technical studies, as well as cost associated estimates, have been completed and are in operation. 
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2. INTRODUCTION 

2.1 Issuer ς Asante Gold Corporation 

!ǎŀƴǘŜ DƻƭŘ /ƻǊǇƻǊŀǘƛƻƴ όά!ǎŀƴǘŜέ ƻǊ ǘƘŜ ά/ƻƳǇŀƴȅέύ is a pure gold exploration, development and operating company 

with a high-ǉǳŀƭƛǘȅ ǇƻǊǘŦƻƭƛƻ ƻŦ ǇǊƻƧŜŎǘǎ ŀƴŘ ƻǇŜǊŀǘƛƴƎ ƳƛƴŜǎ ƛƴ DƘŀƴŀΣ !ŦǊƛŎŀΩǎ ƭŀǊƎŜǎǘ ƎƻƭŘ ǇǊƻŘǳŎŜǊΣ and is focused on 

developing high margin gold projects. Asante is operating both the Bibiani and Chirano Gold Mines, situated 

approximately 15km apart, creating a highly prospective gold district that exceeds 53km in length and cover 392km². 

Asante also continues with detailed technical studies at its Kubi Gold Project and on other Ghana-based exploration 

concessions adjacent to these properties. 

Asante has its headquarters at 615-800 West Pender Street, Vancouver, British Columbia and is listed on the following 

Exchanges: 

¶ Canadian Securities Exchange (CSE: ASE),  

¶ Ghana Stock Exchange (GSE:ASG), 

¶ Frankfurt Stock Exchange (FSE: 1A9),  

¶ United States (OTC: ASGOF). 

Asante holds a strategic land position within the region surrounded by world class gold producers.  Asante has interest 

in >90km² along strike of !ƴƎƭƻDƻƭŘΩǎ Obuasi Mine (Mineral Resource 24.5Moz Au, www.anglogoldashanti.com) and 

tŜǊǎŜǳǎΩ 9Řƛƪŀƴ ƳƛƴŜ όaŜŀǎǳǊŜŘ ŀƴŘ LƴŘƛŎŀǘŜŘ aƛƴŜǊŀƭ wŜǎƻǳǊŎŜ ƻŦ нΦ1Moz Au: www.perseusmining.com).  Asante also 

has interest in +200km² along strike of Galiano GoldΩǎ Asanko Mine (Measured and Indicated Mineral Resource 3.5Moz 

Au; www.galianogold.com).  The Chirano Gold Mine shares the same geological gold belt as the Ahafo Mines owned by 

Newmont (8Moz Au produced to date; www.newmont.com). 

¢ƘŜ /ƘƛǊŀƴƻ DƻƭŘ aƛƴŜ όά/ƘƛǊŀƴƻέΣ ά/ƘƛǊŀƴƻ DƻƭŘ aƛƴŜέ ƻǊ άtǊƻƧŜŎǘέύ are managed and operated by Chirano Gold Mines 

[ƛƳƛǘŜŘ όά/Da[έύΣ ŀ ǿƘƻƭƭȅ ƻǿƴŜŘ DƘŀƴŀƛŀƴ ǎǳōǎƛŘƛŀǊȅ ƻŦ !ǎŀƴǘŜ DƻƭŘ /ƻǊǇƻǊŀǘƛƻƴΦ  ¢ƘŜ tǊƻƧŜŎǘ Ƙŀǎ ŀ Ǉŀǎǘ ǇǊƻŘǳŎǘƛƻƴ 

of circa 5Moz and is fully permitted with available mining and processing infrastructure on site, consisting of a 3.6Mtpa 

mill and processing plant and extensive existing underground and surface infrastructure. The Ghanaian Government 

carries a 10% non-equity free carry in the Chirano Mine. 

The QPΩǎ have not attempted to assess or verify the information available in the public space regarding the properties 

that surround the land holding under licence to Asante and therefore this information is by no means indicative of the 

mineralisation on the properties mentioned or described in this Technical Report. 

Figure 2-1 below illustrates the various interests that Asante is investigating at this current time.  It must be noted that 

some prospecting licences are subject to final transfer, royalties and Governmental approvals. 

 
Figure 2-1:   Asante Gold Corporation ς Land Package showing Mines and Current Exploration Concessions 

(Source: CGML 2023) 

Note:  Some concessions await Ministerial Approval 
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2.2 Terms of Reference 

This Technical Report and updated Mineral Resource Estimate is a National Instrument 43-млм όάbL по-млмέύ ŎƻƳǇƭƛŀƴǘ 

Technical Report on the Chirano Gold Mine owned and operated by Chirano Gold Mines Limited.  The Mines and 

adjacent exploration concessions are owned 100% by CGML, a wholly owned Ghanaian subsidiary of Asante Gold 

Corporation. 

This Technical Report supersedes the previous NI 43-101 Technical Reports: 

1. άbL 43-101 Technical wŜǇƻǊǘΣ /ƘƛǊŀƴƻ DƻƭŘ aƛƴŜΣ DƘŀƴŀΣ ²Ŝǎǘ !ŦǊƛŎŀέ ǿƛǘƘ 9ŦŦŜŎǘƛǾŜ 5ŀǘŜΥ ом 5ŜŎŜƳōŜǊ 

2021 and Issue Date: 30 September 2023.  Compiled by dMb Management Services, BARA International, 

Snowden Optiro and GB Independent Consulting. 

2. Ψ!ƳŜƴŘŜŘ NI 43-101 Technical Report, Chirano Gold MineΣ DƘŀƴŀΣ ²Ŝǎǘ !ŦǊƛŎŀέ with Effective Date: 31 

December 2021 and Issue Date: 15 May 2023.  Amended by dMb Management Services with consent from 

BARA International, Snowden Optiro and GB Independent Consulting. 

The Project consists of a multi-deposit complex with at least fourteen mineralised deposits, eleven of which making up 

the updated Mineral Resources contained in this Technical Report.  The Chirano mineralised deposits have been 

historically mined from both open pit and underground operations over a long period of time. 

The Project has extensive existing infrastructure which includes an operational carbon-in-ƭŜŀŎƘ όά/L[έύ ǇǊƻŎŜǎǎƛƴƎ Ǉƭŀƴǘ 

with a capacity of 3.6Mtpa. 

2.3 Purpose of Report 

The previous amended NI 43-101 for the Project, issued in May 2023, was sanctioned and completed in response to the 

acquisition of CGML by Asante in August 2022.  The primary components of the overall operations and mineralised 

deposits of CGML at that time included: 

¶ Mamnao and Sariehu open pit operations. 

¶ Five operational underground mines (Akwaaba, Obra, Akoti and Tano, and Suraw). 

¶ Establishment of Obra underground mine. 

¶ 3.6Mtpa Mill and Processing plant. 

¶ Successful completion of Process Plant Improvement projects. 

¶ Tailings Storage Facility (dam/impoundment). 

¶ Establishment of Aboduabo open pit operation in 2024. 

¶ Various resource extension mine site and regional exploration projects. 

However, after the purchase date, Asante embarked on numerous initiatives to expand resources both mine site and 

regional, improve underground mining and plant processing efficiencies, improve general infrastructure and increase 

and advance regional exploration. 

This update Technical Report is focused on communicating change in all aspects of the Project in the intervening period 

since acquisition and will include, but is not restricted to, technical details of the following: 

¶ The status of mining and processing operations. 

¶ A review of updated Mineral Resources and Reserves with an effective date of 31 December 2023. 

¶ A review of the LoM plan, operating and capital costs, and economic analysis. 

¶ Inclusion of the Aboduabo Project mineralised deposit and planned development. 

¶ A review of the results and geological interpretation from ongoing mine site and regional exploration. 

This Technical Report has been prepared in accordance with the terminology, definitions and guidelines of CIM (2014) 

and the National Instrument 43-101 ς {ǘŀƴŘŀǊŘǎ ƻŦ 5ƛǎŎƭƻǎǳǊŜ ŦƻǊ aƛƴŜǊŀƭ tǊƻƧŜŎǘǎ όάbL по-млмέύΦ  ¢ƘŜ ¢ŜŎƘƴƛŎŀƭ wŜǇƻǊt 

is prepared and is intended to be used as at the Effective Date, in connection with the ongoing mining and processing 

operations and to support production, operational improvements and ongoing exploration disclosures made by Asante 

since previous Technical Report submissions. 
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2.4 Authors and Qualified Persons 

The principal authors and recognised Qualified Persons of the Technical Report are listed in Table 2-1 below. 

Table 2-1:   Qualified Persons ς Showing Items, Site Visits Dates and Purpose 

Qualified Person Company Site Visit Date(s) Item/Section Primary Responsibility 

David Michael Begg 
dMb Management 
Services (Pty) Ltd 

12/10/2023-16/10/2023 
23/11/2023-26/11/2023 

1-10, 20, 23-27 

Principal Author, geology, 
exploration and general 
overview of entire 
Project. 

Malcolm Titley MAJA Mining Ltd Visited in 2022. 14 MRE Evaluation 

Galen White 
BARA International 

(BVI) 
12/10/2023-16/10/2023 11-12 

Sample Preparation, Data 
Verification. 

Clive Brown 
BARA International 

(BVI) 
23/11/2023-26/11/2023 

15-16, 18-1 to 18-
12, 19, 21-22 

Mining & Mineral 
Reserves, Opex & Capex , 
Infrastructure 

Glen Bezuidenhout 
GB Independent 

Consulting (Pty) Ltd 
23/11/2023-26/11/2023 13, 17, 18-13 

Metallurgical Test work 
and Processing Design 

bƻǘŜΥ !ƭƭ vtΩǎ ƘŀŘ ƛƴǇǳǘ ƛƴǘƻ LǘŜƳǎ мΣ нр ŀƴŘ нсΦ 

Members of dMb Management Services, BARA Consulting, MAJA Mining, GB Independent Consulting or any other 

external sources involved in the preparation of this report, have no material interest in Asante or the mineral assets 

considered in this report. 

Certificates of Qualification are contained in Section 27. 

2.5 References and Information Sources 

Current operational information, resource modelling and estimations, environmental responsibilities and status, LoM 

planning and exploration projects and data used in compiling the Technical Report was sourced and derived from 

updated mine site and corporate reports and personal communications with the Asante and CGML executive and senior 

management, mine site employees and associated consultants.  Additional sources include the CGML data room, 

previous feasibility studies and technical reports, public disclosures and exploration presentations, and other specific 

technical documents relevant to the Chirano Gold Mine, the current operations, investigations and exploration. 

The authors, all of whom have visited the mine site and operations in Ghana, have made all reasonable enquiries to 

relevant Company management and mine personnel to establish completeness and authenticity of the information 

provided.  In addition, a final draft was presented to the Company along with written request to identify any material 

errors or omissions prior to lodgement. 

The Authors are satisfied that Asante, its representatives and employees, have disclosed all material information 

pertaining to its Chirano Project and related matters.  Asante has agreed to indemnify the Authors from any liability 

arising from its reliance upon the information provided or from information not supplied.  A draft version of this report 

was provided to the Directors of Asante for comment in respect of omission and factual accuracy. 

2.6 Personal Inspections by QPs  

CGML site was visited by the following QPs and the tasks carried out are summarised below. 

Table 2-2:   Summary of QPΩǎ Visits and Activities 

Qualified Person Visit Date Activity 

Mr DM Begg 
dMb Management 
Services (Pty) Ltd 

12 ς 15 
October 

2023 
 

23 ς 26 
November 

2023 

The following activities and visits were carried out: 

¶ All the operational open pits were visited. 

¶ The newly defined Aboduabo mineralised deposit and field exploration 

drilling site was visited and discussed. 

¶ The RoM pad, waste dumps and general mine infrastructure were inspected. 

¶ The core shed was visited to examine and review the core storage, geological 

and structural logging, core sampling and current QA/QC protocols. 

¶ Meetings were held with site personnel to review drilling procedures, 

sampling practices, general QA/QC protocols and data management.  

¶ The mine roads to and from the mining sites to the processing plant and 

other infrastructure were travelled and are all in good condition. 

¶ The nearby residential and community settlements were also observed. 
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Qualified Person Visit Date Activity 

Mr G White 
Bara Consulting (BVI) 

12 ς 15 
October 

2023 

For the purposes of completing audit works in relation to geological data collection, 

sampling and Mineral Resource evaluation. Audits, inspections and activities were 

undertaken of the following: 

¶ Held meetings with geological personnel in relation to geological setting, 

mineralisation styles, deposit portfolio, exploration activity, data collection 

and Mineral Resource evaluation. 

¶ Visit to all open pit environs including Mamnao Pit. 

¶ Review of workflows for data collection, inspection of geological plans, 

sections and presentations, including review of litho-structural model 

interpretation. 

¶ Inspection of core processing facilities and inspection of selected drill core 

from Akwaaba and Aboduabo mineralised deposits. 

¶ Review of database structure, validation processes and assay QA/QC. 

¶ Review of Mineral Resource modelling processes, assumptions, and 

estimation methodologies. 

Mr C Brown 
BARA Consulting (BVI) 
 

23 ς 26 
November 

2023 

In order to collect data, verify physical conditions and interact with site personnel, to 

support the reporting of Mineral Reserves, a site visit was undertaken. The following 

activities were undertaken during the visit: 

¶ Held discussions and meetings with management and technical services 

personnel to discuss mine plans and mining operations. 

¶ Visited open pit and underground operations to observe production and 

technical services activities as well as operating conditions. 

¶ Visited the core shed to observe drill core pertaining to the Mineral Reserves 

and mine planning. 

¶ Reviewed the workflows and procedures for mine planning and the 

estimating of mineral Reserves. 

¶ Undertook a general tour of the mine site to observe and verify the existence 

of infrastructure requirements to support the life of mine plans. 

Mr G Bezuidenhout 
GB Independent 
Consulting (Pty) Ltd 
 

23 ς 26 
November 

2023 

For the NI 43-101 Technical Report for Chirano specifically Chapter 13: Metallurgical Test 

Work, Chapter 17: Recovery Methods, and Chapter 18: Infrastructure ς TSF, the following 

activities and visits were carried out. 

¶ Inspected the Bibiani plant and met with the plant superintendent. A list of 

process and metallurgical information was reviewed. 

¶ Visited the TSF and reviewed latest Knights Piesold Site audit reports. 

All references and information sources are listed in Section 28. 

2.7 Effective Date and Declaration 

The Issue Date of this Technical Report is 30 April 2024.  The Effective Date of the Technical Report is 31 December 

2023. 

As of the date of this report, the authors are not aware of any material fact or change with respect to the subject matter 

that is not presented herein, or which the omission to disclose could make this report misleading. 

2.8 Units, Currency and Abbreviations 

Unless otherwise stated, all currencies are expressed in US dollars (US$), with metric units applied throughout this 

Technical Report. 

Section and Item have been used interchangeably in this Technical Report. 
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Table 2-3:   Abbreviations and Units of Measurements 

ĤĤƖĲƻŔċƣŔŸŰо 
¦ƴƛǘ ƻŦ aŜŀǎǳǊŜƳŜƴǘ 

5ŜǎŎǊƛǇǝƻƴ 
ĤĤƖĲƻŔċƣŔŸŰо 
¦ƴƛǘ ƻŦ aŜŀǎǳǊŜƳŜƴǘ 

5ŜǎŎǊƛǇǝƻƴ 

҈ tŜǊŎŜƴǘ aw9 aƛƴŜǊŀƭ wŜǎƻǳǊŎŜ 9ǎǝƳŀǘŜ 

ϲ 5ŜƎǊŜŜǎ awŜǾ aƛƴŜǊŀƭ wŜǎŜǊǾŜ 9ǎǝƳŀǘŜ 

ϲ/ 5ŜƎǊŜŜǎ /Ŝƭǎƛǳǎ  Ƴw[ 

wŜŘǳŎŜŘ [ŜǾŜƭκ5ŜǇǘƘ ƻǊ IŜƛƎƘǘ 
ƻŦ ŀ tƭŀŎŜ όƛƴ Ƴύ !ōƻǾŜ ŀ 
wŜŦŜǊŜƴŎŜ 5ŀǘǳƳ ƻǊ aŜŀƴ {Ŝŀ 
[ŜǾŜƭ 

о5 ¢ƘǊŜŜπ5ƛƳŜƴǎƛƻƴŀƭ aǘ aƛƭƭƛƻƴ ¢ƻƴƴŜǎ 

!!{ 
!ǘƻƳƛŎ !ōǎƻǊǇǝƻƴ 
{ǇŜŎǘǊƻƳŜǘǊȅ 

aǘǇŀ aƛƭƭƛƻƴ ¢ƻƴƴŜǎ tŜǊ !ƴƴǳƳ 

!Ǝ  {ƛƭǾŜǊ bL поπмлм 
/ŀƴŀŘƛŀƴ {ŜŎǳǊƛǝŜǎ 
!ŘƳƛƴƛǎǘǊŀǘƻǊǎ bŀǝƻƴŀƭ 
LƴǎǘǊǳƳŜƴǘ поπмлм 

!L{/ !ƭƭπLƴπ{ǳǎǘŀƛƴƛƴƎπ/ŀǇƛǘŀƭ bt± bŜǘ tǊŜǎŜƴǘ ±ŀƭǳŜ 

!ǎ  !ǊǎŜƴƛŎ ƻǇŜȄ hǇŜǊŀǝƴƎ 9ȄǇŜƴŘƛǘǳǊŜ 

ŎŀǇŜȄ /ŀǇƛǘŀƭ 9ȄǇŜƴŘƛǘǳǊŜ ƻȊ hǳƴŎŜ ό¢Ǌƻȅύ 

/L[ /ŀǊōƻƴ ƛƴ [ŜŀŎƘ tō [ŜŀŘ 

/La 
/ŀƴŀŘƛŀƴ LƴǎǝǘǳǘŜ ƻŦ aƛƴƛƴƎΣ 
aŜǘŀƭƭǳǊƎȅ ŀƴŘ tŜǘǊƻƭŜǳƳ 

tC{ tǊŜŦŜŀǎƛōƛƭƛǘȅ {ǘǳŘȅ 

ŎƳ /ŜƴǝƳŜǘǊŜόǎύ ǇI !ŎǝǾƛǘȅ ƻŦ IȅŘǊƻƎŜƴ Lƻƴǎ 

/t /ƻƳǇŜǘŜƴǘ tŜǊǎƻƴ ǇǇƳ tŀǊǘǎ ǇŜǊ aƛƭƭƛƻƴ 

/ǳ /ƻǇǇŜǊ v! vǳŀƭƛǘȅ !ǎǎǳǊŀƴŎŜ 

55I 5ƛŀƳƻƴŘ 5Ǌƛƭƭ IƻƭŜ v!κv/ 
vǳŀƭƛǘȅ !ǎǎǳǊŀƴŎŜκvǳŀƭƛǘȅ 
/ƻƴǘǊƻƭ 

9t! 
9ƴǾƛǊƻƴƳŜƴǘŀƭ tǊƻǘŜŎǝƻƴ 
!ƎŜƴŎȅ 

v/ vǳŀƭƛǘȅ /ƻƴǘǊƻƭ 

C9[ CǊƻƴǘ 9ƴŘ [ƻŀŘŜǊ vtόǎύ vǳŀƭƛŬŜŘ tŜǊǎƻƴόǎύ 

C{ CŜŀǎƛōƛƭƛǘȅ {ǘǳŘȅ w!t wŜǎŜǧƭŜƳŜƴǘ !Ŏǝƻƴ tƭŀƴ 

Ǝ DǊŀƳόǎύ w/ wŜǾŜǊǎŜ /ƛǊŎǳƭŀǝƻƴ 

ƎκŎƳо DǊŀƳǎόǎύ ǇŜǊ /ǳōƛŎ /ŜƴǝƳŜǘǊŜ wŜǎƻƭǳǘŜ wŜǎƻƭǳǘŜ aƛƴƛƴƎ [ƛƳƛǘŜŘ 

Ǝκǘ DǊŀƳǎ ǇŜǊ ¢ƻƴƴŜ wC wŜǾŜƴǳŜ CŀŎǘƻǊ 

Dϧ! DŜƴŜǊŀƭ ϧ !ŘƳƛƴƛǎǘǊŀǝƻƴ wƻa wǳƴ ƻŦ aƛƴŜ 

Dt{ Dƭƻōŀƭ tƻǎƛǝƻƴƛƴƎ {ȅǎǘŜƳ {!./ 
{ŜƳƛπ!ǳǘƻƎŜƴƻǳǎ ŀƴŘ .ŀƭƭ 
aƛƭƭƛƴƎ /ƛǊŎǳƛǘ 

ƘǊ IƻǳǊόǎύ {!D {ŜƳƛπ!ǳǘƻƎŜƴƻǳǎ DǊƛƴŘƛƴƎ 

Ƙŀ IŜŎǘŀǊŜόǎύ {5 {ǘŀƴŘŀǊŘ 5ŜǾƛŀǝƻƴόǎύ 

ƪƎ YƛƭƻƎǊŀƳόǎύ {ƛлн {ƛƭƛŎƻƴ 5ƛƻȄƛŘŜ ό{ƛƭƛŎŀύ 

Yb! YǊƛƎƛƴƎ bŜƛƎƘōƻǳǊƘƻƻŘ !ƴŀƭȅǎƛǎ {[/ {ǳō [ŜǾŜƭ /ŀǾƛƴƎ 

Whw/ Wƻƛƴǘ hǊŜ wŜǎŜǊǾŜǎ /ƻƳƳƛǧŜŜ {[h{ {ǳō [ŜǾŜƭ hǇŜƴ {ǘƻǇƛƴƎ 

Whw/ /ƻŘŜΣ нлмн 
/ǳǊǊŜƴǘ !ǳǎǘǊŀƭŀǎƛŀƴ /ƻŘŜ ŦƻǊ 
wŜǇƻǊǝƴƎ ƻŦ aƛƴŜǊŀƭ wŜǎƻǳǊŎŜǎ 
ŀƴŘ hǊŜ wŜǎŜǊǾŜǎΦ 

{a.{ {ƻŘƛǳƳ aŜǘŀπ.ƛǎǳƭǇƘƛǘŜ 

ƪƎκƘǊ YƛƭƻƎǊŀƳǎ ǇŜǊ IƻǳǊ {a¦ {ŜƭŜŎǝǾŜ aƛƴƛƴƎ ¦ƴƛǘ 

ƪƳ YƛƭƻƳŜǘǊŜόǎύ ǘ ¢ƻƴƴŜόǎύ 

ƪƻȊ 
Yƛƭƻ hǳƴŎŜκ¢ƘƻǳǎŀƴŘ hǳƴŎŜ 
ό¢Ǌƻȅύ 

ǘκƳо ¢ƻƴƴŜǎ ǇŜǊ /ǳōƛŎ aŜǘǊŜ 

ƪǘ ¢ƘƻǳǎŀƴŘ ¢ƻƴƴŜǎ ǘǇŀ ¢ƻƴƴŜǎ ǇŜǊ !ƴƴǳƳ 

ƪ² Yƛƭƻǿŀǧ ¢{C ¢ŀƛƭƛƴƎǎ {ǘƻǊŀƎŜ CŀŎƛƭƛǘȅ  

Қ [ƛǘǊŜ ¢{· ¢ƻǊƻƴǘƻ {ǘƻŎƪ 9ȄŎƘŀƴƎŜ 

ƪҚ YƛƭƻƭƛǘǊŜ ҡƳ aƛŎǊƻƴ 

[hL [ƻǎǎ ƻƴ LƎƴƛǝƻƴ  ¦{Ϸ ¦ƴƛǘŜŘ {ǘŀǘŜǎ 5ƻƭƭŀǊǎ 

[Ǉa [ƛŦŜ ƻŦ aƛƴŜ ±¢9a 
±ŜǊǎŀǝƭŜ ¢ƛƳŜπ5ƻƳŀƛƴ 
9ƭŜŎǘǊƻƳŀƎƴŜǝŎ {ǳǊǾŜȅƛƴƎ 

Ƴ aŜǘǊŜόǎύ ·w5 ·πwŀȅ 5ƛũǊŀŎǝƻƴ 

Ƴн {ǉǳŀǊŜ aŜǘǊŜόǎύ ·wC ·πwŀȅ CƭǳƻǊŜǎŎŜƴŎŜ 

Ƴо /ǳōƛŎ aŜǘǊŜǎόǎύ ²w5 ²ŀǎǘŜ wƻŎƪ 5ǳƳǇ 

aŀ aƛƭƭƛƻƴ ¸ŜŀǊǎ ²w5C ²ŀǎǘŜ wƻŎƪ 5ǳƳǇ CŀŎƛƭƛǘȅ 

a!a{[ aŜǘǊŜǎ !ōƻǾŜ aŜŀƴ {Ŝŀ [ŜǾŜƭ ½ƴ ½ƛƴŎ 

ƳƳ aƛƭƭƛƳŜǘǊŜόǎύ   
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3. RELIANCE ON OTHER EXPERTS 

CGML have provided certain information, internal and external reports and data to the Authors in preparing this 

document which, to the best of CGMLΩǎ ƪƴƻǿƭŜŘƎŜ ŀƴŘ ǳƴŘŜǊǎǘŀƴŘƛƴƎΣ ƛǎ ŎƻƳǇƭŜǘŜΣ ŀŎŎǳǊŀǘŜ ŀƴŘ ǘǊǳŜ ŀƴŘ CGML 

acknowledges that the Authors have relied on such information, reports and data in preparing this document.  No 

warranty, or guarantee, be it express, or implied, is made by the authors with respect to the completeness, or accuracy 

of the legal aspects of this document. 

The QPs have relied upon the legal, environmental and permitting information provided by management and 

employees of CGML.  The QPs have not researched property title or mineral rights for the Project and express no opinion 

as to the validity of ownership status of the property.  The Technical Report has been prepared on the understanding 

that the property is, or will be lawfully accessible for evaluation, development, mining and processing. 

Professor Kim Hein, Principal Consultant and Director of KAAH Geoservices, Netherlands, has been involved on an ad 

hoc basis in the structural and geological interpretation of mine and regional geology and mineralisation trends in the 

Bibiani Shear complex.  Work done by Professor has input, with permission, into Sections 7.2; 7.3; 8; 9.2.1; 9.2.2 which 

relate to the local geology and interpretation of exploration information. 

Mr Joe Baidoe of RonDave Engineering Solutions has had input into Section 16.3 dealing with the open pit and 

underground geotechnical analyses.  Mr Baidoe is a Ghanaian resident with > 25 years of rock engineering experience 

in Ghana and has had relevant exposure in Canada, Australia, South Africa and Brazil.  He is a member of the 

International Society of Rock Mechanics and of the Ghana Institute of Engineers.  Currently, he is also a part time 

(Adjunct) Lecturer at the University of Mines and Technology in Tarkwa, Ghana. 

Dr Charles Akayuli, Geosystems Consulting Pty Ltd, Ghana, at the invitation of the Principal Author, produced the input 

for Section 20 dealing with the status of the EIS, EMP and closure plans.  Licenses and permits were collated and 

checked.  5Ǌ !ƪŀȅǳƭƛ Ƙŀǎ ƻǾŜǊ ол ȅŜŀǊǎΩ ŜȄǇŜǊƛŜƴŎŜ ƛƴ ǊŜǎŜŀǊŎƘ ŀƴŘ ŎƻƴǎǳƭǘŀƴŎȅΣ ǇǊƻƧŜŎǘ ƳŀƴŀƎŜƳŜƴǘ ŀƴŘ 

environmental permitting within Mining and Construction.  He is a member of the National Technical Committee on 

Tailings Dams in Ghana and EPA and Mineral Commissions recognised auditor of tailings dams in Ghana. 

Except for the purposes legislated under provincial securities laws, any use of this Technical Report by a third party is 

ŀǘ ǘƘŀǘ ǇŀǊǘȅΩǎ ǎƻƭŜ Ǌƛǎƪ. 
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4. PROPERTY DESCRIPTION AND LOCATION 

4.1 Regional Overview 

Ghana is in West Africa, approximately 600km north of the Equator and sharing boundaries with Togo to the east, Cote 

d'Ivoire to the west, Burkina Faso to the north and the Gulf of Guinea to the south. 

Ghana has a population of 30.8 million (2021 census) and covers an area of approximately 239,000km².  Ghana has a 

large variety of African tribal or sub-ethnic units.  English is the official language with Twi being the most widely spoken 

local African language.  Most of the population are Christian (71%), whilst the northern ethnic groups are largely Muslim 

(20%) and indigenous beliefs (9%) are also practiced throughout the country, (2021 Population and Housing Census 

data). 

In 2018 Ghana was divided into sixteen distinct regions and the Project falls within the Western North Region, on the 

boundary of the Ashanti Region as shown in Figure 4-1. 

 
Figure 4-1:   The Sixteen Regions of Ghana 

DƻƭŘ ǊŜǇǊŜǎŜƴǘǎ DƘŀƴŀΩǎ ƳŀƧƻǊ ŜȄǇƻǊǘ ŎƻƳƳƻŘƛǘȅΣ ŦƻƭƭƻǿŜŘ ōȅ ŎǊǳŘŜ ƻƛƭ ŀƴŘ ŎƻŎƻŀΦ  DƘŀƴŀ ƛǎ ǘƘŜ ǿƻǊƭŘΩǎ ǎƛȄǘƘ ŀƴŘ 

!ŦǊƛŎŀΩǎ ƭŀǊƎŜǎǘ ǇǊƻŘǳŎŜǊ ƻŦ ƎƻƭŘΦ  aŀƴƎŀƴŜǎŜΣ ōŀǳȄƛǘŜ ŀƴŘ diamonds are also mined.  Tourism is also growing rapidly. 

 
Figure 4-2:   Chirano Gold Mine Location and Nearby Operations 

(Source: Asante, 2023) 
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4.2 Project Location and Area 

Chirano is located mostly in the Bibiani-Anhwiaso-Bekwai and partly in the Sefwi Wiawso Municipalities of the Western 

bƻǊǘƘ wŜƎƛƻƴ ƻŦ DƘŀƴŀ ŀƴŘ ƭƛŜǎ ōŜǘǿŜŜƴ [ŀǘƛǘǳŘŜ с ллΩллΩΩ b ŀƴŘ с нпΩтрΩΩ b ŀƴŘ [ƻƴƎƛǘǳŘŜ н нмΩооΩΩ ² ŀƴŘ н нпΩооΩΩ 

W with a total Mine Lease of forty-five kilometres (45km²).  The Project in its entirety covers a footprint of approximately 

190ha and it is about 100km south-west of the city of Kumasi and 15km south-southwest of the township of Bibiani. 

Access to Chirano from the capital Accra is via a sealed highway to Kumasi and then running south-west towards Bibiani 

and onwards to Sefwi-Bekwai.  The final approach is either by turning off the highway at Tanoso or Subri (15km and 

17km south of Bibiani respectively) and traveling west for approximately 22km on a gravel feeder road or by a 13km 

northward gravel road whose junction is approximately 9km beyond Sefwi-Bekwai. 

 
Figure 4-3:   Location Map of the Project 

(Source: CGML 2023) 

4.3 Licences and Mineral Tenure 

CGML holds a large prospective land package of over 600km² in Ghana.  The Chirano Mining Lease covers 46km² and 

Asante holds approximately 600km² of Prospecting Licenses (applications approved or in process) along the Chirano 

trend. 

Figure 4-4 below illustrates the Prospecting License areas currently held by Chirano Gold Mine. 
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Figure 4-4:  CGML ς Mining Lease and Exploration License Status 

(Source: CGML 2023) 

4.3.1 Mining Leases 

The Chirano Mining Lease, ML2/37 was granted on 23 December 2019 for a further 15 years and covers an area of 

46km².  The Mining Lease area contains all reported Mineral Reserves and Mineral Resources.  Table 4-1 and Figure 4-5 

below shows the total property holding under Mining Lease of Chirano Gold Mine. 

Table 4-1:    Chirano Gold Mine Limited ς Mining Lease 

Tenement 
Name 

Licence 
Category 

Title Ownership 
Status of Licence/ 
Expiration Date 

Licence Area 
(km²) 

ML2/37 Mining Lease 
Chirano Gold 
Mine Limited, 
Ghana ς 100% 

Valid 
23 December 2034 

45.66 

 

 
Figure 4-5:   Chirano Gold Mine ς Mining Lease 
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(Source: CGML 2023) 

4.3.2 Prospecting Licences 

Chirano holds the following Prospecting Licences (Table 4-2): 

Table 4-2:   Chirano Gold Mine ς Current Prospecting Licenses 

Tenement 
Number 

Name 
Status/ 
Validity 

Area 
(km²) 

Comments 

PL 2/74 Ahwiam Valid 16/02/13 26.12 
Renewal Application re-submitted on 13/5/19. 
Awaiting renewal offer letter. 

PL 2/115 Anansu Valid 29/11/23 28.45 License renewed. Awaiting renewal offer letter. 

PL 2/415 Amafie Valid22/03/23 34.18 License renewed. Awaiting renewal offer letter. 

PL 2/56 Chirano North Valid 10/08/23 24.20 
Application for conversion to ML in April 2023. 
Renewal pending Ministers approval.  

    TOTAL AREA 112.95   

In addition, Chirano also has the rights to the following Prospecting Licenses that are currently under application, 

resulting from the shedding-off of previously expired licenses. 

Table 4-3:   Prospecting Licences Under Application 

Tenement 
Number 

Name Status 
Area 
(km²) 

PL 2/438 Surano Renewal pending Minister approval 33.76 

PL 2/473 Apeakrom Application Submitted 28/1/2014 8.82 

PL 2/474 Futa Application Submitted 28/1/2014 27.09 

PL 2/475 Abrabra Application Submitted 28/1/2014 22.47 

PL 2/476 Nkwadumu Application Submitted 28/1/2014 19.53 

PL 2/477 Anansu West Application Submitted 28/1/2014 9.87 

PL 2/485 Ayerekurom Application Submitted 15/5/2015 16.00 

PL 5/79 Kwahu Oda Renewal pending Minister approval 30.38 

PL 5/156 New Abirem Renewal pending Minister approval 16.78 

PL 6/302 Abofour Application submitted 15/5/2014 71.34 

PL 2/410 Kasutie Application submitted 15/5/2014 72.86 

PL 7/33 Tanoso Updated work program 13/2/2019 84.70 

   TOTAL AREA 511.34 

The map below indicates the regional position within Ghana of the various Asante mineral rights assets. 

 
Figure 4-6:   Asante Mineral Rights Interests - Regional Location 

(Source: Asante 2023) 
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4.3.3 Mining Legislation and Overview 

4.3.3.1 State Lands Act (1963) 

Section 6(1) provides that any person whose property is affected by a public project is entitled to compensation and 

provides mechanisms through which people not satisfied with compensation may seek redress.  Dissatisfied 

compensation claimants may seek redress by notifying the minister. 

4.3.3.2 Minerals and Mining Act 703 

The Minerals and Mining Act, 2006 (Act 703) (as amended by the Minerals and Mining (Amendment) Act, 2015 (Act 

900) and the Minerals Commission Act, 1993 (Act 450) are the principal enactments setting out the framework of 

Ghanaian mining law.  These acts express the basic position that minerals in their natural state are owned by the state; 

they also outline the licensing scheme for mineral operations, the incidents of the various mineral rights and the powers 

of the principal regulatory institutions.  The following pieces of subordinate legislation add detail in specific areas to the 

regime set out in the principal legislation: 

¶ Minerals and Mining (General) Regulations, 2012. 

¶ Minerals and Mining (Support Services) Regulations, 2012. 

¶ Minerals and Mining (Compensation and Settlement) Regulations. 

¶ Minerals and Mining (Licensing) Regulations, 2012. 

¶ Minerals and Mining (Explosives) Regulations, 2012. 

¶ Minerals and Mining (Health, Safety and Technical) Regulations, 2012. 

The mining law divides the various licences that can be granted for a mineral right into three categories, Reconnaissance 

Licence, Prospecting Licence and a Mining Lease, defined under the Minerals and Mining Act, 2006 (Act 703).   

4.3.3.3 Reconnaissance Licence (SECTIONS 31-33) 

A reconnaissance licence entitles the holder to search for specified minerals by geochemical, geophysical and geological 

means. It does not permit drilling, excavation, or other physical activities on the land, except where such activity is 

specifically permitted by the licence.  It is granted for 12 months and may be renewed for a period not exceeding 12 

months if it is in the public interest.  The area extent is negotiable, related to the proposed reconnaissance program. 

4.3.3.4 Prospecting Licence (SECTIONS 34-38) 

A prospecting licence entitles the holder to search for the stipulated minerals and to determine their extent and 

economic value.  This licence is granted initially for a period of up to three years covering a maximum area of 150km2.  

This may be renewed for an additional period of two years, but with a 50% reduction in the size of the licence area if 

requested.  A prospecting licence will only be granted if the applicant shows adequate financial resources, technical 

competence and experience and shows an adequate prospecting program.  It enables the holder to carry out drilling, 

excavation and other physical activities on the ground. 

4.3.3.5 Mining Lease (SECTIONS 39-46) 

When the holder of a prospecting licence establishes that the mineral to which the licence relates is present in 

commercial quantities, notice of this must be given to the Minister of Lands, Forestry and Mines and if the holder wishes 

to proceed towards mining, an application for a mining lease must be made to the Minister within three months of the 

date of the notice. 

4.3.3.6 Surface Rights 

The laws regarding surface rights are captured in the Mineral and Mining Act 206, Act 703 subsection 72.  This section 

gives rights to the owners of land (i.e.: Chiefs, families, individuals, etc) to be compensated by Mineral Right holders.  

Compensation with regards to surface rights comes in the form of: 

¶ Crop compensation. 

¶ Deprivation of land use compensation. 

¶ Compensation of immovable properties (shrines, ponds, etc). 

¶ Royalty payments through the Stool lands. 
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4.4 Agreements, Royalties and Encumbrances 

Mining Lease ML2/37 is wholly owned by Chirano, without any option or joint venture arrangement.  The Ghana 

Government retains a 10% free carried interest. No back-in rights are held by any other party. 

A 5% Mining Lease royalty is payable to the government.  An additional 0.6% gross revenue royalty is payable to the 

EPA in relation to minerals extracted from Ghana's productive forest reserves.  Production from most of the proposed 

Chirano pits is subject to this additional royalty.  Akwaaba lies outside of the forest reserve. 

4.5 Environmental Obligations 

The CGML open pit operations comply with all applicable Ghanaian legislations particularly the Environmental 

Assessment Regulations 1999 (LI 1652). 

CGML has in the past undertaken a variety of baseline studies to provide a base line from which potential impacts and 

issues can be evaluated.  In addition, detailed stakeholder programmes, including a public hearing, were executed to 

sensitise catchment communities, regulators, local and regional authorities, and traditional leaders on the Project 

development and future. 

4.6 Permits 

CGML holds the following permits: 

¶ Water Abstraction Permit ς for both potable and dewatering requirements. 

¶ Operation of a fuel dispensing and storage facility. 

¶ On site medical facility permits (Issued by the Ghana Health Facilities Regulatory Agency). 

¶ Environmental Permit (EPE/EIA/568). 

¶ Mine Operating Permit (No. 0000714/22). 

These Permits allow for the commencement and continuation of all mining operations.  Receipt of these permits follows 

an extensive process of scoping studies, presentation and detailed review of the Environmental Impact Study, public 

consultation and review of mine operating plans and schedules.  This is covered in more detail in Item 20. 

4.7 Other Significant Factors and Risks 

Environmental, permitting, legal title, taxation, socio-economic and political or other relevant issues could potentially 

materially affect access, title or the right or ability to perform planned operations.  However, as of the Effective Date of 

ǘƘƛǎ wŜǇƻǊǘ ǘƘŜ vt ŀƴŘ ƻǘƘŜǊ !ǳǘƘƻǊǎ ŀǊŜ ǳƴŀǿŀǊŜ ƻŦ ŀƴȅ ǎǳŎƘ ǇƻǘŜƴǘƛŀƭ ƛǎǎǳŜǎ ǘƘŀǘ Ƴŀȅ ƘƛƴŘŜǊ /ƘƛǊŀƴƻΩǎ ŀōƛƭƛǘȅ ǘƻ 

continue to perform operations. 
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5. ACCESSIBILITY, CLIMATE, LOCAL RESOURCES, 

INFRASTRUCTURE AND PHYSIOGRAPHY 

5.1 Accessibility  

aƻǎǘ ƳŀƧƻǊ ƛƴǘŜǊƴŀǘƛƻƴŀƭ ŀƛǊƭƛƴŜǎ Ŧƭȅ ƛƴǘƻ ǘƘŜ ƛƴǘŜǊƴŀǘƛƻƴŀƭ ŀƛǊǇƻǊǘ ƛƴ DƘŀƴŀΩǎ ŎŀǇƛǘŀƭ ŎƛǘȅΣ !ŎŎǊŀΦ  ¢ƘŜ ƴŜŀǊŜǎǘ Ŏƛǘȅ ǘƻ ǘƘŜ 

mine is the regional capital, Kumasi, situated 92km east of Bibiani town and about 250km to the north-west of Accra.  

Kumasi is served by the Kumasi Airport with two domestic airlines operating regular flights from Accra. 

The Chirano Gold Mine is situated 100km southwest of Kumasi.  The town of Bibiani lies 15km north-northeast of the 

mine area (37km by road).  Access to the mine from the Capital Accra is via a sealed highway to Kumasi and then sealed 

highway running south-west to Bibiani and onwards to the town of Sefwi-Bekwai.  The final approach is via a 13km road 

whose junction is approximately 9km beyond Sefwi-Bekwai. 

5.2 Climate 

Ghana has a predominantly tropical climate and consists mostly of low savannah regions with a central, hilled forest 

ōŜƭǘΦ  DƘŀƴŀΩǎ ƻƴŜ ŘƻƳƛƴŀƴǘ ƎŜƻƎǊŀǇƘƛŎ ŦŜŀǘǳǊŜ ƛǎ ǘƘŜ ±ƻƭǘŀ wƛǾŜǊΣ ǳǇƻƴ ǿƘƛŎƘ ǘƘŜ !ƪƻǎƻƳōƻ 5ŀƳ ǿas built in 1964.  

¢ƘŜ ŘŀƳƳƛƴƎ ƻŦ ǘƘŜ ±ƻƭǘŀ ŎǊŜŀǘŜŘ ǘƘŜ ŜƴƻǊƳƻǳǎ [ŀƪŜ ±ƻƭǘŀΣ ǿƘƛŎƘ ƻŎŎǳǇƛŜǎ ŀ ǎƛȊŜŀōƭŜ ǇƻǊǘƛƻƴ ƻŦ DƘŀƴŀΩǎ ǎƻǳǘƘ-eastern 

territory. 

The Project falls within the semi-equatorial climatic zone which is characterised by two rainy seasons in a year cycle; 

April to July and September to November.  The dry season which occurs between December and March is generally 

ƴŀƳŜŘ άIŀǊƳŀǘǘŀƴέΦ  wŀƛƴŦŀƭƭ Řŀǘŀ ŎƻƭƭŀǘŜŘ ŀǘ ǘƘŜ {ŜŦǿƛ .Ŝƪǿŀƛ ǎȅƴƻǇǘƛŎ ǎǘŀǘƛƻƴ ŦǊƻƳ мффс ǘƻ нлмр ƛƴŘƛŎŀǘŜǎ ŀ ƳŜŀƴ 

annual rainfall of 1ΦпнƳΦ  CƻǊ ǘƘŜ ǎŀƳŜ ǇŜǊƛƻŘ ǘƘŜ ƳŜŀƴ ƳƻƴǘƘƭȅ ǘŜƳǇŜǊŀǘǳǊŜ ǊŀƴƎŜǎ ōŜǘǿŜŜƴ нмΦпɕ/ ŀƴŘ опΦоɕ/Φ  

Relative humidity for the area is generally high and moist all year round with the lowest mean relative humidity of 73% 

recorded in February whilst the most humid month is June with an average of 84%.  Records at Ghana Meteorological 

Agency indicate the municipality within the project area experiences NE dry harmattan winds during the dry season. 

The Western Region of Ghana, out of which the Western North Region was recently carved, has an average daily 

ǘŜƳǇŜǊŀǘǳǊŜ ƻŦ омх/Σ ǿƛǘƘ ŀǾŜǊŀƎŜ ƘǳƳƛŘƛǘȅ ŀōƻǾŜ ул҈Φ  The World Bank Group (Climate Risk Profile: Ghana (2021):  

¢ƘŜ ²ƻǊƭŘ .ŀƴƪ DǊƻǳǇύ ǊŜǇƻǊǘǎ ǘƘŀǘ ǘŜƳǇŜǊŀǘǳǊŜǎ ƛƴ DƘŀƴŀ ƘŀǾŜ ǊƛǎŜƴ ōȅ мɕ/ ǎƛƴŎŜ ǘƘŜ мфслΩǎ ǿƛǘƘ ǘƘŜ ƴǳƳōer of very 

Ƙƻǘ Řŀȅǎ ό¢ƳŀȄ Ҕорɕ/ύ ƛƴŎǊŜŀǎƛƴƎ ōȅ ƻǾŜǊ мо҈ ŀƴŘ Ƙƻǘ ƴƛƎƘǘǎ ό¢Ƴƛƴ Ҕнсɕ/ύ ōȅ ƻǾŜǊ нл҈Φ  Over the same period 

precipitation has decreased by 2.4% per decade. 

 
Figure 5-1:   Ghana Monthly Climatology ς 1991-2020 

(Source: climateknowledgeportal.worldbank.org) 

¢ƘŜ ².D ŎƻƴǘƛƴǳŜǎ ǘƻ ǇǊŜŘƛŎǘ ǘƘŀǘΤ άDƘŀƴŀ ǿƛƭƭ ōŜŎƻƳŜ ƘƻǘǘŜǊ ŀƴŘ ŘǊƛŜǊ ŀƴŘ ǘƘŜ ŎƻǳƴǘǊȅ ǿƛƭƭ ŎƻƴǘƛƴǳŜ ǘƻ ŜȄǇŜǊƛŜƴŎŜ 

temperature increases, extreme events like droughts and floods and the increase in frequency and duration of heat 

waves.  wŀƛƴŦŀƭƭ ǿƛƭƭ ǊŜƳŀƛƴ ǾŀǊƛŀōƭŜ ǿƛǘƘ ƛƴŎǊŜŀǎŜŘ ǊŀƛƴŦŀƭƭ ƛƴ ǎƻƳŜ ŀǊŜŀǎ ŀƴŘ ŘŜŎǊŜŀǎŜŘ ǊŀƛƴŦŀƭƭ ƛƴ ƻǘƘŜǊǎΦέ 
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5.3 Local Resources 

Chirano has been in operations since 2005 and has a full complement (employees and contractors) on site to support 

open pit and underground mining operations and the processing plant operations.  The team includes senior and 

executive management, project management and personnel, accounting and procurement staff, open pit and 

underground mining personnel, environmental officer and community liaison personnel, maintenance personnel, 

geological and technical personnel, plant operations personnel, human resources, medical clinic personnel and full 

camp catering and management.  A contracted security complement is also present. 

The Project Area consists of parts of two neighbouring Municipal Administrative areas, mostly in the Bibiani-Anhwiaso-

Bekwai (BAB), and partly in the Sefwi Wiawso Municipalities of the Western North Region.  Both Municipalities are 

ŀƭƳƻǎǘ ŜƴǘƛǊŜƭȅ ōŀǎŜŘ ƻƴ ŀ άǊǳǊŀƭέ ŎǳƭǘǳǊŀƭ ŀƴŘ ŜŎƻƴƻƳƛŎ ǿŀȅ ƻŦ ƭƛŦŜΦ  The predominant economic activity in these areas 

is farming. 

The main communities occurring within the Project area are the twin villages of Etwebo-Akoti, Kwaokrom and the 

village of Paboase located on the southern boundary.  In addition to these villages there are numerous scattered 

hamlets.  Chirano identified 21 settlements occurring within the boundary of its Mining Lease. 

Most of the road networks in the district are feeder roads that are mostly in extremely poor condition, especially during 

the rainy season.  Consequently, transportation is very difficult and expensive.   

 
Figure 5-2:   Initial Settlements within the Project Area 

(Source: CGML 2023) 
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5.4 Infrastructure 

The mine currently operates three surface mining pits; Mamnao North, Obra and Sariehu.  There are six underground 

operations namely Akwaaba, Suraw, Paboase (suspended in 2023), Akoti, Tano and Obra underground operations.  

Obra underground is currently a new underground project which commenced development in 2021. Ore is processed 

at the Chirano CIL plant.  The capacity of the mill is approximately 3.6Mtpa. Beneficiation of ore is accomplished through 

crushing, grinding, flotation and carbon-in-leach processing. 

The mine and adjacent residential township have excellent infrastructure and services necessary for successful 

operations of the mine.  The mine site infrastructure includes ample administration and operational offices, well 

established residential areas and canteens, large engineering workshops, mine laboratory, well-constructed mine 

roads, explosives magazine, fuel storage tanks and a medical clinic managed by a qualified doctor. 

The mine already had a 3.6Mtpa processing plant, tailings storage facility and workshops.  All mine related areas are 

fully secured with a contract Security Company deployed in all areas.  Senior staff are housed in existing well established 

residential camps and other mine labour is bussed to site from the surrounding towns and villages. 

The primary source of raw water is the Water Storage Facility (WSF) which has been designed to store approximately 

400,000m³.  The water storage facility is in a natural river valley approximately 2km east of the treatment plant site. 

Potable water is used for drinking, ablutions, laboratory, buildings and safety showers, and is sourced from boreholes 

to minimize the risk of disease from surface sources.  The borehole water is treated by chlorination and ultraviolet 

sterilization before being distributed by pump to the plant, mine services area and the staff village.  Potable borehole 

water is not required for any process purpose. 

CGML utilises power supplied primarily by a gas turbine power plant built on site, which is owned and operated by 

Genser Energy, through a power sales and purchase agreement.  The turbines utilise natural gas as a fuel source, which 

is supplied through a pipeline from Atuabo gas plant 272km from the mine site. 

The Electricity Corporation of Ghana supplies power through the national grid.  The mine is also connected to the 

national grid through an onsite substation, which acts as a back-up power supply.  The mine further has an 18MW diesel 

power plant on site which serves as the second back-up power supply for the process plant. 

Infrastructure is covered in more detail in Item 18. 

5.5 Physiography 

The Project Area lies partly within the Suraw sub-basin of the Tano river basin and partly in the main Ankobra basin.  

These two major rivers drain the south-western parts of Ghana into the Atlantic Ocean. 

The Project Area is drained principally by the main Suraw River and its tributaries.  Smaller catchments include the 

Mamnao stream in the north and the Paboase stream to the south.  The Mamnao stream joins the upper part of the 

Ankobra River within the boundary of the Tano Suraw Extension Forest Reserve, while the Paboase stream empties into 

the Suraw River south of the Project Area.  The Suraw River flows southward for approximately 70km before joining the 

Tano River. 

The streams and rivers draining the Project Area receive flow contributions, which originate from an area where most 

of the deposits are located or from sites where future Project facilities will be developed.  Therefore, the main mining 

area is comprised of headwaters for these tributaries. 

Within the Project Area, most of these water bodies are devoid of major pollution problems.  They are used, mainly 

during the rainy season, as sources of potable water by the inhabitants of the settlements located near their banks.  

These streams are very seasonal, and dry completely except during exceptionally wet years.  Most of these settlements 

have access to an alternative source of water. 

Together with lease boundaries, location of existing settlements and features such as forested areas with high 

conservation value, the topography of the Project site has had a significant influence on the location of project 

infrastructure. 

The western side of the area is dominated by the south Bibiani range which forms a major range of hills.  The hills run 

roughly north-ǎƻǳǘƘ ŀƴŘ ǘƘŜ /ƘƛǊŀƴƻ ƎƻƭŘ ŘŜǇƻǎƛǘǎ ƭƛŜ ƘŀƭŦǿŀȅ ǳǇ ƛǘǎ ǎǘŜŜǇ όмрɕ-нрɕύ ŜŀǎǘŜǊƴ ǎƭƻǇŜΣ ǎǳŎƘ ǘƘŀǘ ǘƘŜ ƻǇŜƴ 
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pits will have high western walls and low eastern walls.  The range rises from a height of about 250m above mean sea 

level (AMSL) near the river to about 550m AMSL at the crest. 

Part of the Mining Lease (42%) lies within forest reserves and is covered by tall semi-deciduous rain forest.  Most of the 

area is reserved for commercial timber production.  Parts of the reserves have been degraded by illegal farming 

activities. 

The Project has been developed on a land area of approximately 6.2km² within a Project Area of 45km².  The topography 

of the site consists of moderately to very steep sided hills exceeding 250m above the surrounding terrain.  The valleys 

are drained by various seasonal streams and their tributaries which take their sources from relatively well vegetated 

hills located in the Tano, Suraw and Tano Suraw Extension Forest Reserves.  In the triangle outside the Forest Reserves, 

the Project Area contains a number of small settlements (villages and hamlets) supported by cocoa and subsistence 

farming. 

The Project Area is not located within or near a site with significant tourism potential. 
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6. HISTORY 

6.1 Prior Ownership and Ownership Changes 

In the mid-1930s two concessions covered the Chirano area; one held by Gold Coast Selection Trust and one by Anglo-

African Goldfields Ltd.  No reports of work at this time survive, but some small pits have been found which may date 

from this period. 

Billiton International Metals BV held the area in the late 1980s, possibly undertaking regional reconnaissance for gold-

bearing laterite deposits. 

The current phase of exploration began in early 1990s when Mr Johnson Gyamfi, a prominent Ghanaian businessman, 

applied for two prospecting concessions at Chirano in the names of Johnsons Limited and Chirano Goldfields Company 

Limited. 

6.2 Historical Exploration and Development 

Table 6-1 below gives a summary of previous owners and development history prior to Asante Gold taking over the 

Bibiani Mine. 

Table 6-1:   Brief History of Chirano Gold Mine Development 

OWNERSHIP 
ENTITY 

DATES RELEVANT HISTORICAL ACTIVITIES 

Gold Coast 
Selection Trust & 
Anglo-African 
Goldfields Ltd 

1930s 
Owners of 2 concessions that covered Chirano. No work recorded but small exploration 
pits evident. 

Billiton 
International 
Metals BV 

1980s Regional reconnaissance work. 

Johnsons Ltd & 
Chirano 
Goldfields 
Company Ltd 

1990s Mr Johnson Gyamfi a Ghanaian businessman owned two prospecting concessions. 

1993 
Made a deal with Outokumpo Exploration Ltd. After several phases of exploration POE 
judged area unlikely to deliver 1Moz. 

1995 Joint venture with British Company Reunion Mining Plc. 

1996 Government Moratorium - No exploration allowed in Forest Reserves 

1997 Reunion resume exploration. 

1998 Red Back Mining negotiate option agreement with Reunion. 

Red Back Mining 
(CGML) 

1999 Subsidiary company - Chirano Gold Mine Ltd (CGML) owns 95% interest. 

2003 Bankable feasibility Study submitted for mine development and open pit mining. 

2004 

CGML completes extensive exploration. 15,000 soil samples, 81 trenches (>4,000m), 
>60,000m drilling (100m-200m depth). A total of USD17m 

Decision to develop the Chirano deposits. Proven & probable reserves of 17.8Mt grading 
1.9g/t Au. 

2005 
Mine construction completed. Commissioning of gold plant. First gold in October. 
Capital cost USD73m. 

2008 Development of underground operation at Akwaaba deposit. 

2009 Plant expansion to 3.5Mtpa. 

Kinross Mining 
Corporation 

2010 Red Back Mining acquired by Kinross. 

2012 Second underground operation at Paboase. 

2016 Third underground at Akoti 

2020 Fourth underground at Tano 

2021 Fifth underground at Suraw 

2022 Sixth underground deposit in progress at Obra. 

Asante Gold 
Corporation 

August 
2022 

!ǎŀƴǘŜ ŀŎǉǳƛǊŜŘ ŀƭƭ YƛƴǊƻǎǎΩǎ ƛƴǘŜǊŜǎǘ ƛƴ /ƘƛǊŀƴƻ DƻƭŘ aƛƴŜ [ƛƳƛǘŜŘ ǘƘǊƻǳƎƘ ǘƘŜ ǇǳǊŎƘŀǎŜ 
of 100% of the shares of CGML. 

6.3 Historical Mineral Resources Estimates 

Several Mineral Resource and Mineral Reserve estimations were done in the early years by Red Back Mining prior to 

the operations being purchased by Kinross in 2010.  These historically declared Mineral Resources have not been 

verified or used by the QPs of this Technical Report.  It is accepted that the Mineral Resources were estimated in 

accordance with the best practice guidelines and international mineral reporting codes by suitably qualified persons. 

Updated Mineral Resources for CGML were published in a CIM NI 43-101 compliant Technical Report in August 2022.  

The Mineral Resources as at 31 December 2021 were reviewed by Competent Persons under the JORC Code (2012) 
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using accepted industry practices and were classified and reported in accordance with the JORC Code.  It must be noted 

that the Mineral Resources were reported exclusive of any Mineral Reserves that were derived from them. 

Mineral Resources that are not Mineral Reserves do not have demonstrated economic viability. 

Table 6-2:   Total Exclusive Chirano Underground Mineral Resource as at 31 December 2021 

CGML Resource Classification 
Tons 
(Mt ) 

Au 
(g/t ) 

Au 
(Moz) 

Underground 
Operations 

Total Measured Resources 4.751 2.01 0.308 

Total Indicated Resources 6.299 1.79 0.362 

Total Measured and Indicated Resources 11.050 1.88 0.669 

Total Inferred Resources 4.791 2.22 0.343 

 

Table 6-3:   Total Exclusive CGML Open Pit Mineral Resource as at31 December 2021 

CGML Resource Classification 
Tons 
(Mt ) 

Au 
(g/t ) 

Au 
(Moz) 

Open Pit  
Operation 

Total Measured Resources 4.45 0.80 0.115 

Total Indicated Resources 12.60 0.86 0.350 

Total Measured and Indicated Resources 17.05 0.85 0.465 

Total Inferred Resources 1.26 0.73 0.029 

Notes:  

1. Tonnes and ounces have been rounded and this may have resulted in minor discrepancies. 

2. Mineral Resources are not Mineral Reserves. 

3. The Mineral Resources are reported exclusive of any Mineral Reserves that may be derived from them. 

4. 1 troy ounce = 31.1034768g. 

5. Akwaaba, Tano, Obra and Suraw were evaluated at resource cut-off grade of 1.14 g/t and Akoti and Paboase 

undergrounds were evaluated at 1.21 g/t and 1.34 g/t cut-off respectively. 

6. A density of 2.75 t/m³, 2.30 t/m³ and 1.56 t/m³ on fresh, transition and oxidised sediments have been applied respectively. 

7. Geological losses and depletions have been applied. 

8. Inferred Mineral Resources have a lower level of confidence than that applying to Indicated Mineral Resources and have 

not been converted to Mineral Reserves. It is reasonably expected that the majority of Inferred Mineral Resources could 

be upgraded to Indicated Mineral Resources with continued exploration. 

9. Akwaaba, Tano, Obra and Suraw were evaluated at resource cut-off grade of 1.14g/t. 

10. Akoti and Paboase undergrounds were evaluated at 1.21g/t and 1.34g/t cut-off. 

6.4 Historical Mineral Reserve Estimates 

Based on the declared Mineral Resources (31 December 2021), Mineral Reserves were calculated considering all 

ƳƻŘƛŦȅƛƴƎ ŦŀŎǘƻǊǎΦ [ƛŦŜ ƻŦ aƛƴŜ όά[ƻaέύ Ǉƭŀƴǎ ŀƴŘ ƳƛƴƛƴƎ ǎŎƘŜŘǳƭŜǎ ǿŜǊŜ ŎƻƳǇƭŜǘŜŘ ŦƻǊ ǘƘŜ ǳƴŘŜǊƎǊƻǳƴŘ ŀƴŘ ƻǇŜƴ Ǉƛǘ 

operations, to determine the Mineral Reserves which are shown in Table 6-4. 

Table 6-4:   Chirano Gold Mine Mineral Reserves as at 31 December 2021 

Reserve Classification 
Tonnes 
όлллΩǎύ 

Au Grade 
(g/t) 

Au Ounces 
όлллΩǎύ 

Proven 4,777.20 1.63 250.5 

Stockpile(s) 822.7 0.79 20.9 

Subtotal 5,600.00 1.51 271.4 

Probable 10,159.90 2.2 718.3 

Total 15,759.80 1.95 989.7 

(Source: Kinross Annual Report 2021) 

It is noted that 90% of Mineral Reserves are attributed to Asante and 10% to the Government of Ghana. 

Following a full review of all available information, Bara Consulting were of the opinion that the declared Mineral 

Reserves were compliant with CIM reporting standards. 

6.5 Historical Production 

Production since the operations were developed by Red Back Mining between 2005 to 2010 followed by Kinross to 

August 2022 is summarised in the table below. 
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Table 6-5:   Chirano Gold Mine - Historic Production 

Year 
Milled 
(Mt ) 

Grade 
(g/t ) 

Recovery 
(%) 

Gold Produced 
(koz) 

2005 0.51 1.84 93.7 30 

2006 2.31 1.88 90.7 127 

2007 1.98 2.17 90.3 127 

2008 2.21 1.90 91.8 121 

2009 2.72 2.33 90.4 183 

2010 3.48 2.37 90.7 240 

2011 3.57 2.47 91.9 262 

2012 3.38 2.91 92.9 293 

2013 3.36 2.71 93.8 275 

2014 3.14 3.12 92 280 

2015 3.49 2.51 91 260 

2016 3.46 2.10 91 206 

2017 3.44 2.43 92 251 

2018 3.51 2.12 92 225 

2019 3.46 1.99 92 202 

2020 2.97 1.81 88 155 

2021 
2022 (Aug) 

3.43 
2.33 

1.59 
1.32 

87 
87 

148 
86 

6.6 Asante Gold Corporation 

On 25 April 2022 Asante announced that it had entered into a share purchase agreement with Kinross to acquire 

YƛƴǊƻǎǎΩ фл҈ ƛƴǘŜǊŜǎǘ ƛƴ ǘƘŜ /ƘƛǊŀƴƻ DƻƭŘ aƛƴŜΦ  ¢ƘŜ DƘŀƴŀƛŀƴ ƎƻǾŜǊƴƳŜƴǘ ǊŜǘŀƛƴǎ ŀ мл҈ ŦǊŜŜ ŎŀǊǊƛŜŘ ƛƴǘŜǊŜǎǘ ƛƴ ǘƘŜ 

Chirano Gold Mine. 

Since taking ownership in 2022, and apart from the relevant successful fund raises, Asante has initiated and, in some 

cases, completed important infrastructure and operations related projects and exploration drilling exercises. Some of 

these initiatives and operational improvement projects are listed below: 

¶ Initiated and has completed pebble crusher and primary grinding upgrades to the crushing plant and 

general process plant overhaul and refurbishment. 

¶ In December 2023 the gravity circuit in the milling plant was commissioned.  A QS48 Knelson centrifugal 

gravity concentrator has been installed.  

¶ Commencement and ongoing construction of the Sulphide flotation and regrind plant, Oxygen Plant and 

Aachen Reactor to improve gold recoveries and increase throughput to 4mtpa. Completion expected in 

Q1 2024. 

¶ Tailings storage facility refurbishment, preparation and improvements to attain a 12-month storage 

capacity. A further lift to provide additional 4 years storage is planned to commence in Q1 2024. The new 

TSF design and planning has been outsourced to Knights Piesold to prepare. 

¶ General mine infrastructure refurbishments (roads, residential camps, sporting facilities, canteens, 

workshops, offices, security, etc). 

¶ Pit preparation and successful open pit mining activities at Mamnao, Obra, Tano and Sariehu surface 

mineralized deposits. 

¶ Design work and related Mineral Resource Estimation on future underground operations that may 

possibly link the potential Obra, Sariehu and Mamnao underground reserves. 

¶ Ongoing ground-based field exploration involving mine-site, underground and regional diamond drilling, 

geological mapping, sampling and geophysical surveys. 

¶ Successful exploration and subsequent mineral resource estimation and mine planning on the Aboduabo 

Project situated on the adjacent Bibiani Shear Zone.  At Aboduabo a total of 24,000 metres of drilling was 

completed in 69 drill holes. 

¶ In the period between Asante taking ownership in August 2022 and the end of 2023, a total of 265 

diamond drill and reverse circulation drill holes have been completed for a total meterage of circa 

72,300m.  These focused drill programs have occurred from surface or underground and within or over 

numerous mineralized deposits. 
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7. GEOLOGICAL SETTING AND MINERALISATION 

7.1 Regional Geology 

On a regional scale, the Project is located on the eastern margin of the West African Precambrian Shield, which is a 

cratonised complex of Archaean basement.  The main components are Proterozoic greenstone belts, granitoids and 

post-orogenic sediments that extend through Ghana, Burkina Faso, Mali, Guinea and the Ivory Coast. 

The Upper Birimian Formation is dominantly volcanic in origin, although the sequence starts with conglomerates, grits, 

quartzites and tuffaceous wackes.  The dominant components of the Upper Birimian are basaltic and andesitic lavas, 

tuffs and tuffaceous sediments with subordinate rhyolite, quartz-feldspar porphyry and felsite.  The Birimian Formation 

rocks are unconformably overlain by the Tarkwaian, which is composed of dominant coarse-grained sediments (Figure 

7-1). 

 
Figure 7-1:   Generalised Stratigraphy of Southwest Ghana 

Primary gold mineralisation in the region is predominantly associated with northeast-southwest trending Proterozoic 

greenstone belts separated by basins, which together form part of the West African Craton.  This craton is believed to 

have remained geologically stable for the last 1.7 billion years.  The greenstone belts represent Proterozoic island arc 

volcanism which has been mildly metamorphosed to lower greenschist facies. 

The Birimian geology throughout West Africa contains several significant gold deposits, including Obuasi, Tarkwa, 

Bibiani and Konongo.  The Chirano deposit is located in the Sefwi-Bibiani belt which is host to over 30Moz Au (Figure 

7-2). 
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Figure 7-2:   Chirano Gold Mine - Regional Geological Setting Within Southwest Ghana and Relation to Bibiani 

(Source: CGML 2023) 

7.2 Local Geology 

The Chirano mineralized deposits can be described as epigenetic, mesothermal gold deposits, demonstrating a strong 

structural control and a brittle structural style.  They are hosted by mafic volcanics and granite, ranging from stacked 

parallel veinlet systems to vein stockworks, breccias and cataclasites.  The veinlets are dominated by quartz, with lesser 

ankerite, calcite, albite and traces of pyrite and hematite.  The deposits show varying degrees of ankerite-albite-

muscovite-pyrite alteration superimposed on earlier hematite alteration. 

¢ƘŜ ŘŜǇƻǎƛǘǎ ƻŎŎǳǊ ŎƭƻǎŜ ǘƻ ŀ ƳŀƧƻǊ ŦŀǳƭǘΣ ǘƘŜ /ƘƛǊŀƴƻ {ƘŜŀǊ ½ƻƴŜ όά/{½έύΣ and it is considered likely that any new 

deposits found will also be closely associated with faulting.  Individual deposits are often closely associated with small 

dextral jogs in the host structure.  Although the currently known gold deposits are in granite, there are also strong gold 

anomalies in Birimian metasediments elsewhere within the mine area, which require concerted follow-up exploration.  

The Bibiani Shear Zone όά.{½έύ ƛǎ ǘƘŜ Ŧŀǳƭǘ ŎƻƴǘŀŎǘ ōŜǘǿŜŜƴ ǘƘŜ ¢ŀǊƪǿŀƛŀƴ ǎŜŘƛƳŜƴǘǎ ŀƴŘ ǘƘŜ YǳƳŀǎƛ .ŀǎƛƴ ǎŜŘƛƳŜƴǘǎΦ 

The deposits range in strike length from 150m to 700m, and range in thickness from a few metres to over 70m (Figure 

7-3).  They vary from rather tabular (Obra, Sariehu, Suraw) to more pipe-like (Tano and Akoti North) morphologies.  The 

longer, the more tabular bodies generally comprise at least two shorter lenticular shoots, such as the Obra main and 

north lenses.  These lenses may be separated by a small dextral jog such as those at Obra and Sariehu. Within the 

Paboase Bulge there are several parallel lodes, whereas elsewhere along the mineralized horizon there is commonly 

only a single zone is evident. 
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Figure 7-3:   Simplified Geological Map ς Akwaaba to Mamnao Mineralised Deposits 

(Source: CGML 2023) 

Most of the deposits dip steeply to the west, however shallow west, vertical and steep east dips occur locally.  The 

mineralization plunges either directly down dip or steeply northwards.  The mineralization demonstrates excellent 

continuity, there being no known gaps due to oblique faults or dykes. 

Unusually flat dips have been noted in short sections of the lode horizon at Mamnao Central (39,850 N to 39,975 N), 

Obra South (36,850 N to 36,950 N), Sariehu (38,400 N), and Akoti South (34,635 N), however these areas do not 

demonstrate any spatial relationship with thicker or higher-grade mineralized intervals. 

In some of the deposits, thicker zones of gold mineralization appear to have formed where nearby parallel lodes have 

coalesced.  Such deposits have a single thick zone in the core of the deposit, which splits into two or three thinner zones 

along strike.  Tano is the best example of this type of deposit geometry. 

7.2.1 Deformation and Structural Interpretation 

The last two years of detailed investigation by Professor Hein and the Chirano geological team has resulted in a revised 

interpretation of the structural history and subsequent controls on mineralisation. The earlier interpretation of a strike 

slip fault zone, the Chirano Shear Zone, was over simplified and has been revised. It is now believed that the deposits 

are aligned along a zone with multiple strike slip faults in a network that is linked by smaller relay faults (Figure 7-4).  

!ŎǘƛǾƛǘȅ ƻƴ ǘƘŜǎŜ Ŧŀǳƭǘǎ ǿŀǎ άǘǊŀƴǎǘŜƴǎƛǾŜέ ŀƭƭƻǿƛƴƎ Řƛƭŀǘƛƻƴ ŀƴŘ ŦƭǳƛŘ migration from depth. The variety of rock types 

experienced throughout the numerous mineralised deposits, namely cataclasite, gouge and pseudotachylite rocks, are 

strongly indicative of a fault zone associated with brittle deformation, accompanied by earthquakes, causing further 

fracturing, crush and pulverized geological materials. 
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Figure 7-4:   Chirano Shear Corridor ς Structural Interpretation 

(Source: KAAH, 2023) 

In summary the Chirano-Bibiani Corridor has been subjected to progressive structural development producing regional 

en-echelon fold formation and boudinage coupled with wrench tectonics resulting in transpression-transtension failure. 

The decompressive failure has allowed fluid migration from depth as a consequence of seismic pumping, earthquake 

activity and lithological competency contrasts. The transpression-transtension tectonic regime is then associated with 

brittle failure and the formation of fault vein breccia systems that are found in the Chirano mineralised deposits.  

The deposits comprise fractured, veined, altered and slightly pyritic mafic volcanics and granite.  Within each deposit 

there is generally a positive correlation between the intensity of fracturing and brecciation and intensity of gold 

mineralization, however the degree of fracturing varies greatly between the deposits. The gold mineralization at Obra, 

for example, is generally hosted in severely deformed and brecciated granite (cataclasite), whereas much of the Tano 

lode is less fractured and can be considered more of a stockwork or vein swarm. 

At Obra there is clear evidence that brecciation, veining and alteration have been prolonged, or the result of repeated 

episodes of deformation, and diamond drill core shows a complex array of small-scale structures that often appear 

ambiguous or contradictory.  For example, some rock fragments in the Obra cataclasite contain veins that predate the 

brecciation and later veins cut through the breccia.  Fragments of altered and unaltered rock are juxtaposed in some 

parts of the breccia, implying alteration before deformation, however adjacent fragments show alteration that 

overprints the brecciation.  In addition, stylolites have been observed to cut across the breccia and early veins but are 

cut by later veining. 

7.2.2 Alteration and Veining 

7.2.2.1 Albite-dominated Alteration 

An albite dominated alteration assemblage affects the wall rocks associated with the mineralised zones.  In particular, 

felsic intrusive units (eg: tonalite) are replaced by a pinkish aggregate of albite, quartz and trace hematite. 

7.2.2.2 Carbonate-dominated Alteration 

Most of the alteration exhibits strong replacement by carbonate of the host rocks.  Fine-grained, buff brown coloured 

ankerite pervasively replaces chlorite-sericite altered host rocks.  This is not as pervasive into the hanging wall rocks as 

the albite alteration. 
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7.2.2.3 Veining 

All the gold deposits at Chirano contain quartz and ankerite veinlets and there is generally a positive correlation 

between intensity of veining and elevated tenor of gold mineralization.  Most of the observed veining is oriented parallel 

to the dip of the overall mineralized zone; however, veins have also been noted to dip more shallowly to the west, and 

some deposits have a sub-horizontal vein set in addition to the dominant west-dipping vein set. 

The shallowly west-dipping veins have been interpreted to result from 'west-block-up' shearing in the mineralized zone.  

The veinlets are mostly a few millimetres to a few centimetres thick.  More massive vein quartz (sometimes metres 

thick) occurs locally, usually on the eastern side of a deposit close to a footwall shear and usually carries only low gold 

grades.  This feature has been observed at Sariehu and Tano. 

The quartz veins vary in style from early veins (which may be recrystallized, folded, boudinaged, corroded by pressure 

solution, offset by micro faults or truncated at the edges of clasts) to late quartz veins (which may be undeformed and 

exhibit evidence of internal zonation such as carbonate crystals lining the vein selvedge).  Some veins contain pyrite 

replacing hematite in the adjacent rock (sulphidation).  At Obra the ankerite veins tend to comprise irregular networks 

and may have formed early in the paragenetic history. 

7.2.3 Sulphide and Gold Development 

Gold associates with pyrite, galena, silver and chalcopyrite with tellurise, pyrrhotite, stibnite C-As sulphide, arsenopyrite 

and molybdenite. 

Pyrite represents the principal gold-bearing sulphide, typically 1% or 2% by volume, rarely exceeding 5% by volume.  

The presentation is generally in micro fractures or stylolites. It is noted that the surrounding barren rocks contain lower 

levels of disseminated sulphides than the mineralized horizon.   

The pyrite may be very fine grained and disseminated throughout the rockmass, as at Obra, or occur as cubic euhedra 

a millimetre or two in diameter (and rarely larger at Tano and Sariehu).  Pyrite may also occur as rare aggregates to a 

centimetre in size and has also been observed to form concentrations along stylolites.  The quartz-carbonate veins can 

also contain pyrite, and pyrite has also been noted as an alteration selvedge to the quartz-carbonate veins.  Pyrite also 

occurs disseminated through the altered host adjacent to veining. 

There are several lines of evidence suggesting that the gold is very fine grained, including the following: 

¶ Visible gold is not common in RC or diamond drill holes at Chirano. 

¶ Relatively few gold grains have been seen in polished sections. 

¶ Dissolution of gold during cyanide leaching is very rapid. 

¶ Knelson gravity concentration recovers less than 30% of the gold. 

¶ Gold is associated with pyrite and is sub-microscopic. 

7.3 Property Geology and Mineralisation 

Several consulting geologists have been appointed by CGML over the last few years to assist in the understanding of 

the regional and mine site geological, structural and mineralogical characteristics and interpretations. 

Dr Chris Bonson, structural geologist and Director of Tektonik Consulting Ltd, conducted a visit to CGML over the period 

15/03/2022 to 03/04/2022. The main elements of this exercise included: 

¶ Review of all geological data and available published articles. 

¶ Open pit and underground geological mapping and structural geological analysis. 

¶ Selected core analysis of areas of interest. 

¶ 3D structural analysis and provisional modelling. 

Professor Kim Hein of KAAH Geoservices, contracted by Asante, has also assisted over the last two-year period to carry 

out intensive geological and structural re-interpretation of the local geological environment with the aim of better 

understanding the tectonic evolution of the Chirano-Bibiani Corridor όά.//έύ and relevant mine site mineralization 

environment as a model for further exploration and target generation. The work concluded by Professor Hein at Chirano 

involved underground (Akwaaba, Suraw) and open pit mapping (Mamnao), as well as orientated re-logging of numerous 

drill cores for structural and lithological re-interpretation. Additional focus was given to the geological interpretation of 

the newly investigated Aboduabo mineralised deposit.  
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Some information from the internal reports generated by these consultants has been included with permission of CGML 

in the geological section of this Technical Report. 

The mineralised deposits have been drilled to depths ranging from 50m to 700m.  Many show a consistent asymmetry, 

which is characterised by the following observations: 

¶ There is commonly an abrupt change from elevated gold grade to barren assays at the eastern margin of 

the lode, but a more gradual transition on the western side, with patches of low-grade material or thin 

mineralised veins. 

¶ Unusually high gold grades are often concentrated near the eastern margin. 

¶ Strong quartz veining often occurs on the eastern side of the lode. 

¶ Close spaced drilling has indicated that quartz veins on the eastern limb dip steeply west as opposed to 

those on the west that dip more flatly towards the west and are discordant with the lode envelope. 

7.3.1 Akwaaba 

Akwaaba is the southernmost mineralised deposit in the Chirano mine lease to date and was the first to have had 

underground resources exploited. The mine has become deep and current development and operations are occurring 

on Level 1,550mRL approximately 650m below surface. Akwaaba continues to be a valuable underground ore source 

ƛƴǘƻ ǘƘŜ ƳƛƴŜΩǎ ǇǊƻŘǳŎǘƛƻƴ ǇǊƻŦƛƭŜΦ Lƴ нлннκно ƛǘ produced approximately 584kt (circa 17% of total UG production) at 

an average grade of 1.79g/t Au. 

Mineralization is hosted within dominantly quartz porphyry, hydrothermally altered quartz rich dolerite that is variably 

foliated and Tarkwaian sediments with strong brecciation characterised by wide and consistent carbonate alteration.   

The deposit contains high-grade mineralised shoots which occur at subtle dip-changes in the fault-shear zone that 

plunge towards the north and contain hydrothermally brecciated basalt and cataclasis (Figure 7-5).  Locally, the shear 

zone is intruded by tonalite, which is strained, altered, and mineralized.  The mineral deposit, which is 20-50m wide, 

has gold grades which correlate well with the intensity of alteration, veining, brecciation and 1 to 5% pyrite.   

 
Figure 7-5:   Akwaaba Mine - Typical Cross Section (Chirano Local Grid) 

(Source: CGML 2023) 

Towards the base of mineralization brecciation increases substantially and takes on two distinct forms consisting of 

ǿƘŀǘ ƛǎ ƭƻŎŀƭƭȅ ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ ǘƘŜ Ψ.ƭŀŎƪ .ǊŜŎŎƛŀΩ (Figure 7-6) and immediately below that is the brown breccia, which is 

the last mineralized rock before the CSZ. 
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Figure 7-6:   Chirano Gold Mine - Examples of Mineralized Black Breccia Veins and Textures in Akoti and Akwaaba Underground Mines 

(Source: CGML 2023) 

! ŀƴŘ .Υ /ŀǊōƻƴŀŎŜƻǳǎ Ϧ.ƭŀŎƪ ōǊŜŎŎƛŀϦ ǉǳŀǊǘȊ ǾŜƛƴǎ ŦƻǊƳŜŘ ŀƴŘ ŘŜŦƻǊƳŜŘ ǿƛǘƘƛƴ ŀ ǎǘǊƻƴƎƭȅ ǎŜǊƛŎƛǘŜπŎŀǊōƻƴŀǘŜ ŀƭǘŜǊŜŘ 

shear zone in the Akoti Zone. C: and D: Akwaaba hangingwall zone.  In C the full width of the zone is seen showing the 

ōŀƴŘŜŘ ƴŀǘǳǊŜ ƻŦ ǘƘŜ ƎǊŜȅ ŎŀǊōƻƴŀŎŜƻǳǎ ǉǳŀǊǘȊ ǾŜƛƴǎ ǘǊŀƴǎǇƻǎŜŘ ƛƴ ŀ ȅŜƭƭƻǿπƻǊŀƴƎŜ ǎŜǊƛŎƛǘŜπŎŀǊōƻƴŀǘŜπŀƭōƛǘŜ ǎƘŜŀǊ 

zone. In the upper part of the image the vein is cut by a reverse shear band, also mineralized.  In D the nature of the 

ƎǊŜȅ ǉǳŀǊǘȊ ōǊŜŎŎƛŀ ƛǎ ǎƘƻǿƴ ƛƴ ŘŜǘŀƛƭΣ ǿƛǘƘ ǎŜǊƛŎƛǘŜπŀƭōƛǘŜπCŜπŎŀǊōƻƴŀǘŜ ŀƭǘŜǊŜŘ ǿŀƭƭ ǊƻŎƪΦ 9 ŀƴŘ CΥ !ƪǿŀŀōŀ ƘƛƎƘ ƎǊŀŘŜ 

black quartz breccia.  In E, the face has angular foliated wall rock fragments, high pyrite content locally in matrix, and 

in F with higher fragment and lower matrix content.  This includes more cataclastic matrix texture and grey quartz 

fragments. 

7.3.2 Suraw 

Suraw mineralised deposit is north of Akwaaba and about 300m south of the Akoti South deposit.  It is approximately 

400m long and steeply ENE dipping.  Suraw is currently a major source of underground ore for the current production 

profile.  During the Asante 2022/23 period Suraw has produced approximately 996kt from underground (circa 30% of 

total UG production) at an average grade of 2.16g/t Au. 

The rock sequence hosting the Suraw deposits represents the strike extension of the same geological lithologies from 

Akoti South.  Current underground development and operations are occurring on Level 2100mRL approximately 300m 

below surface. 

Dolerite is evident in both the footwall (west) and to a lesser extent in the hanging wall (east) of the Suraw mineralised 

zone.  The dolerite comprises a fine to medium grained rock that hosts a variable percentage of leucoxene (after titano-

magnetite).  Tonalite is the dominant rock type in the immediate hanging wall to the mineralised zone and is also a 

significant component of the footwall sequence.  The tonalite shows the typical equigranular, granitic texture that is 

the hallmark of this suite of intrusions within the Chirano host sequence. 

The mineralisation is hosted in a shear-breccia zone of quartz dolerite and quartz porphyry where a strong, relatively 

early brittle-ductile fabric has been overprinted by multi-phase brecciation and a quartz-sulphide fracture mesh.  A grey 

smoky quartz vein that varies in width from few centimetres up to 5 metres is considered a marker located immediately 

east of the high-grade fault zone which serves as a guide to development and exploration.  The mineralization is 

bounded on the hanging wall side, especially at depth, by a large mass of highly competent albite altered tonalite (Figure 

7-7). 
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Figure 7-7:   Suraw Mineralized Deposit ς Typical Cross Section 

(Source: CGML 2023) 

Ankerite-albite-pyrite alteration characterizes proximal, ore-related alteration, with pyrite percentage and 

brecciation/veining intensity showing a correlation with gold grade.  From drill sections it is noticed that, as the dip of 

the shear-breccia structure steepens the grade and width of the Suraw mineralised zone appears to improve. 

Tarkwaian sedimentary rocks dominate the eastern portion of the footwall sequence and comprises a mixture of poorly 

bedded lithic-arkosic wacke intermixed with polymictic pebble to boulder conglomerate with an arkosic matrix.  The 

contact between the Tarkwaian and Birimian sequence is not noticeably deformed in the drill holes with most of the 

strain instead being localized within the mineralised zone. 

7.3.3 Akoti 

Akoti is currently a major source of underground ore within the current production profile and future planning.  During 

the Asante 2022/23 period Akoti has produced approximately 792kt (circa 23% of total UG production) at an average 

grade of 1.72g/t Au. 

The Akoti North and extended deposits are sub-vertical tabular zones of mineralization hosted within two differently 

striking portions of the mineralised horizon.  The fault zone strikes about 035º at the south and about 005º at the north 

of the deposit and is hosted within quartz dolerite.  At both ends of the deposit, the main fault surface within the lode 

horizon is sub-vertical and extremely planar.  A minor volume of the fault zone is intruded by tonalite that locally forms 

an intrusive breccia with dolerite.  Mineralization is hosted within hydrothermally altered basalt and tonalite, which are 

commonly foliated.  High grade zones contain hydrothermally brecciated rocks and cataclasis. 

The Akoti South deposit is about 500m south from the Akoti North pit.  Mineralization within the Akoti South pit dips 

steeply westwards in multiple small lodes.  The main zone of mineralization is associated with a grey/black smoky 

pyritised quartz vein which sits in a zone of strong shearing, brecciation and alteration ς the Akoti South Main Shear. 

A second zone of mineralization is associated with the quartz replaced shear that contacts the western mafics with the 

slightly more tonalite rich felsic and mafic package which makes up the central portion of the Akoti South pit ς The 

Western shear.  This shear can be traced striking northwest towards the western side of Akoti North pit. 
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The western part of the south wall of the Akoti South pit is predominantly made up of strongly weathered fine to 

medium grained mafics.  The bulk of the lithologies found in the Akoti South pit consist of a typical mixture of 

predominantly strongly altered and deformed mafics, which are distinct from the sequence in the western part of the 

pit, intruded by lesser strongly altered tonalites.  The altered tonalite is a blocky, medium-grained grey/green granitoid 

that has partially re-silicified quartz/feldspar.  The mafics are strongly altered to quartz ς sericite ς ankerite ς pyrite 

generally with occasional albite alteration especially immediately to the west of the Akoti South Main shear. 

They vary locally from strongly oxidized and partially weathered to fresh rock with an apparent quartz stock working.  

These mafics are distinct from the strongly weathered and generally unaltered sequence in the western part of the pit.  

The southern wall of the Akoti South pit is a unit that appears to be strongly altered and deformed Tarkwaian boulder 

conglomerate alongside strongly altered fine grained Tarkwaian sediments, enclosed within Birimian volcanics.  The 

boulders appear to be boudinaged and closer to the Akoti Main shear are very strongly deformed in a high strain zone 

towards the contact with the Birimian mafic and tonalite mineralized package.  These units have been a subject of 

ŎƻƴǘŜƴǘƛƻƴ ŀǎ ŎƻƴǎŜƴǎǳǎ ƛǎ ƭŀŎƪƛƴƎ ǿƛǘƘ ǊŜǎǇŜŎǘ ǘƻ ƛǘǎ ŎƭŀǎǎƛŦƛŎŀǘƛƻƴ ŀƴŘ ƛǘ ƛǎ ǇǊŜŦŜǊǊŜŘ ǘƻ ōŜ ŎŀƭƭŜŘ ΨŎƻƴǘŜƴǘƛƻǳǎ ǳƴƛǘΩΦ 

7.3.4 Paboase 

Paboase underground production was terminated in late 2022. No further production is contemplated at this time from 

this deposit. The final underground level of extraction depth was 950m vertical below surface and is indicative of the 

possible vertical extent of these mineralized bodies. Paboase was successful in producing from underground over 6.7Mt 

at a grade of 3.57g/t Au (circa 780koz Au) and from the open pit over 1.9Mt at 1.37g/t Au (circa 90ko Au). 

The Paboase mineral deposit lies along a planar segment of the main mineralized shear zone between Akoti and Tano; 

this is intersected at a high angle by numerous faults mapped in the open pit.  The geology within the open pit is a 

mixture of mafics (basalts and dolerites) intruded by a more significant quantity of tonalite, with quartz vein stock-

working, than is seen at all other Chirano deposits apart from Tano.  Where tonalite intrudes the Paboase main fault it 

seems to be more mineralized than intrusions further away from the fault. 

The mineralization is hosted to the western side of the steeply Northeast dipping main mineralized shear zone locally 

referred to as the Paboase fault.  Within the pit confines the mineralization is mainly hosted in a strongly silicaς albite 

± hematite altered quartz stock worked tonalite but at depth the best mineralised zones occur within a wide zone of 

strongly sheared, tectonically and hydrothermally brecciated, predominantly mafic (quartz dolerite) package.  Gold 

grades at depth are highest where carbonate ς sericite - silica ± albite ± chlorite alteration has been most intense, 

bleaching the rocks to a pale greyish-brown, although tonalite rocks also carry high grades locally where intensely 

sheared and altered. 

There is a high level of structural complexity throughout the Paboase deposit with at least three main fault orientations.  

These include the northwest striking Paboase main fault and western fault, large east-west striking structures and a 

number of oblique faults, with the latter two orientations appearing to intersect but not cross the main mineralized 

shear zone. 

The Paboase fault may be the main conduit along which numerous structural, magmatic and metamorphic processes 

occurred.  The main mineralised zone at Paboase appears to be sandwiched between two northwest striking shear 

zones and has cataclastic textures similar to the Obra deposit.  Grade tends to increase west in a rapid fashion from the 

Paboase fault into the most strongly altered and deformed host rocks.  It however decreases rather gradually again 

towards the western bounding fault. 

7.3.5 Tano 

Tano has also been a major contributor of underground ore in the last two-year period. In the 2022/23 period 

approximately 415kt at an average grade of 1.69g/t Au has been extracted (circa 12% of total UG production). 

Tano was a large and relatively high-grade open pit deposit at Chirano that sits between Paboase and Obra towards the 

northern end of the ƭƻŎŀƭƭȅ ƛƴǘŜǊǇǊŜǘŜŘ άPaboase Jog or Bulgeέ.  The deposit is hosted, unusually for Chirano, within a 

hydrothermally altered and brecciated tonalite in the hanging wall of a steeply west-dipping portion of the main 

mineralized shear zone, which varies in strike from northwest in the south to north south in the north along the deposit.   

The Tarkwaian sediments, visible in the upper pit walls, are a strongly foliated, folded, deformed and altered sequence 

of arkosic/argillaceous sediments with polymictic conglomerates.  Contacting the Tarkwaian to the west and separating 

it from the main mineralised shear zone is a sequence of unmineralized Birimian mafic volcanics and felsic ς 

intermediate intrusives.  Mineralisation is mostly hosted within a domain of unfoliated, hydrothermally altered and 

crushed tonalite that locally has a high density of quartz ± carbonate veins.  The high-grade mineralisation at Tano 
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occurs within a hydrothermally quartz ς albite ς sericite altered hematite dusted pyritic tonalite with a high density of 

quartz veining. 

Pit mapping has shown that the Chirano Shear is not present within the Tano pit but occurs to the east of the deposit.  

The shear within the Tano deposit (Tano Shear) is sub-parallel to the main shear and may represent a splay off the 

parent Chirano Shear.  The Tano Shear is characterized by chloritic ductile fabric in contrast to most of the mineralization 

which is brittle in character.  Where the ductile shearing and mineralization are in contact, they are separated by a 

brittle fault.  The brittle faults in some places separate lithologies with gold content below detection (and commonly 

ductile fabrics) from rocks with high grades (over 10g/t) (and generally brittle fabrics).  The lack of incipient 

mineralization adjacent to such high grades suggests that the rocks have been juxtaposed after mineralization. 

7.3.6 Obra 

Obra has been recently developed below the historic open pit, within the Asante ownership period, for current and 

future underground extraction.  Development ore was first produced in December 2022 and output ore tonnage has 

increased steadily with >72kt ore at a grade of 1.63g/t Au extracted from both development and stope sources in 

December 2023, approximately 52% of underground production.  In total over the 2022/23 period Obra has contributed 

approximately 506kt at an average grade of 1.53g/t Au (circa 15% of UG production).  Obra will continue to be a major 

source of ore in the Chirano short term production plan. 

The Obra deposit is a tabular zone of mineralization hosted within a northeast striking fault (Obra fault-OF) and sub 

vertical dipping of the Chirano shear zone (CSZ).  Mineralization occurs in strongly hydrothermally altered, brecciated 

qtz-co3 and stockwork veined rocks of mafic(dolerite) + tonalite mixed fabric comprising of about 60% mafic + 40% 

tonalite combined host.  Locally the Obra mineralization has a grid N-S trend following the regional structural trend of 

the Sefwi Belt. 

The volume of tonalite rocks highly influences the dilatancy-fracturing, brecciation, fluid transport and deposition, 

hydrothermal alteration and most importantly the distribution of grades within the mineral deposit. 

The margins of this domain are bounded by shears and zones of intense foliation.  Bedding within folded Tarkwaian 

sedimentary rocks to the east of the CSZ is steepened and drag folded adjacent to the CSZ.  Important controls on 

mineralization at this deposit appear to be the closely spaced CSZ and hanging wall faults, which were intruded by 

tonalite early during deformation.  The Obra deposit is bounded by two main structures.  On the west is the Obra fault 

and on the east is the CSZ.  A mylonitised zone of about 10-15m is evident on both ends of the pit.  The mylonite is a 

very fine grained strongly re-silicified, foliated, and altered rock, with a yellow to grey or green colour.  Alteration in the 

mylonite consists primarily of silica-ankerite-sericite-chlorite and is generally pervasive, overprinting any remnant 

textures. 

7.3.7 Sariehu 

Sariehu became an additional open pit source of ore in May 2023.  To date approximately 483kt at an average grade of 

1.13g/t Au has been added to the production profile (circa 15% of OP production). 

Sariehu is situated approximately 400m north of Obra.  The mineral deposit is broadly massive, but rather sinuous, with 

a major thickening between 38 300 and 38 400 N, and a lesser thickening between 38 500 and 38 600 N and has a strike 

length of about 500m.  The mineralization at Sariehu has a vertical plunge and it is hosted mainly in altered Birimian 

mafics with the following characteristics: 

¶ First phase of hydrothermal alteration appears to have been albitization and ankeritization of the Birimian 

Mafics most certainly during prograde (greenschist) metamorphism and regional deformation. 

¶ Alteration zones up to several hundred metres long were then followed by silica flooding, and carbonate 

veins and breccias (albite and ankerite). 

¶ These siliceous alteration packages stiffened the hydrothermal-metamorphic alteration package allowing 

further brittle deformation, and the gold episode arrived along with sulphidization and the infilling of 

fissures by chlorite, carbonate and silica, with pyrite. 

¶ During the waning phases of hydrothermal activity, narrow quartz veins cut the alteration packages, and 

gold can be found along the margins of some quartz veins and pyrite but contained no significant gold 

mineralization. 

¶ Mineralisation tends to pinch at both the south and north of the deposit and it is the most pyrite rich 

deposit of all the deposits in Chirano hence, it has a higher bulk density. 
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This is depicted by different mineral assemblages showing a spatial variation with regard to original lithology and 

proximity to the footwall structure (West).  Proximal to the mineralised zone is the ankerite ς quartz ς pyrite ς sericite 

ς albite which is the normal alteration style associated with mineralization at Chirano.  Away from the footwall 

structure, alteration tends to change from moderate propylitic alteration of calcite ς chlorite - pyrite - sericite to weak 

propylitic alteration of calcite - chlorite + epidote + albite. 

Pit mapping has shown a predominance of mafic rocks to the west and east of the mineralised zones.  West of the lodes 

are mafic rocks, with minor included pegmatite, and a couple of thin gold lodes.  On the eastern side there is generally 

a thin sliver of mafic rock (up to 15 metres thick), then the Tarkwaian arkose. 

The mineralised zone is hosted in stock work of veins in mainly fine-grained mafic rocks (Quartz Dolerite) intruded by 

diorite and dolerite and the level of silica flooding is very massive hence destroying the original fabrics of the rocks 

making the zone medium to coarse grained.  The doleritic rocks is partially overprinted by carbonate-rich alteration, 

some relic textures/mineralogy is preserved. 

The zone is crushed, veined; quartz vein is unusually abundant at Sariehu.  Locally there are thick massive quartz veins 

(this quartz does not always carry good gold grades).  Mineralisation tends to pinch at both the south and north of the 

deposit. 

Assay drop off from mineralization to barren rock is generally sharper on the eastern (footwall) side where there is 

intense quartz veining, than it tends to be on the eastern side of the lode. 

Thin lodes parallel to the main lode are locally developed on the western (hanging wall) side, but not on the east.  There 

is a major shear close to the western (footwall) margin of the lode, but little evidence on shearing on the other side. 

7.3.8 Mamnao 

The Mamnao mineralised body was included in the previous NI 43-101 Technical Report which published Mineral 

Resources as at the 31 December 2021.  In the 2022/23 period CGML successfully re-developed the Mamnao Central 

and Mamnao South open pit operations.  Mamnao Central open pit between January 2022 and its termination in 

September 2023, produced approximately 1.66Mt at a grade of 0.90g/t Au.  Mamnao South open pit in the same period 

produced approximately 823kt at a grade of 1.30g/t Au.  Both open pits made up circa 85% of the oxide ore source to 

the processing plant.  Development of Mamnao North is in progress (Figure 7-8). 

 
Figure 7-8:   Mamnao South and Central Open Pit Mine ς Looking to North Pit Preparation 

(Source: dMb 2023) 

The host rock is quartz dolerite, tonalite and quartz porphyry.  The mineralized deposit dips steeply west and strikes 

approximately N-S in the local Chirano grid.  It manifests as a breccia with a strong carbonate+silica+pyrite alteration.  

The deposit is characterized by parallel splay mineralized shoots to the west referred as Western Shears.  These are 

targets for future exploration drill programs in 2024/25. 
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7.3.9 Aboduabo 

7.3.9.1 General Comment 

The Aboduabo Project has been the primary focus of Chirano exploration during the last two-year period since Asante 

took ownership.  A total of 88 drill holes were completed (DD and RC) for approximately 21,000m.  It is a new addition 

to the latest Mineral Resources contained within this Technical Report and is being currently investigated for open pit 

extraction in the short-term business plan. 

 
Figure 7-9:   View looking North from Aboduabo Drilling Site ς Shows Terrane and Proximity to Mamnao 

(Source: dMb 2023) 

In March 2023 an application was made to the Ghana Minerals Commission όάaƛƴ/ƻƳέύ for the conversion of the 

Prospecting License PL2/56 that covers the historical Chirano North prospecting area into a Mining Lease.  The Chirano 

North Prospecting Licence is located along the southwestern margin of the northeast trending Sefwi-Bibiani Belt.  The 

licence straddles the contact zone between the western mafic volcanic belt and the eastern Kumasi Basin sediments. 

The Report that was submitted in support of this application ǿŀǎ ǘƛǘƭŜŘΥ άFeasibility Study Report, Chirano Gold Mine 

[ƛƳƛǘŜŘΣ DƘŀƴŀΣ ²Ŝǎǘ !ŦǊƛŎŀΤ /ƘƛǊŀƴƻ bƻǊǘƘΣ !ōƻŘǳŀōƻ tǊƻƧŜŎǘΤ !ǇǇƭƛŎŀǘƛƻƴ ŦƻǊ aƛƴƛƴƎ [ŜŀǎŜΣ t[нκрсέ dated March 

2023.  It was submitted by Daniel Apau, CGML Technical Manager Exploration.  TƘŜ ǿƻǊŘ άŦŜŀǎƛōƛƭƛǘȅέ ƛǎ ǳǎŜŘ ƻƴƭȅ ŀǎ ƛǘ 

was required by the MinCom guidelines for this specific application.  It is not regarded as a feasibility in terms of the 

ƳŜŀƴƛƴƎ ŀǎŎǊƛōŜŘ ōȅ ǘƘŜ /ŀƴŀŘƛŀƴ LƴǎǘƛǘǳǘŜ ƻŦ aƛƴƛƴƎΣ aŜǘŀƭƭǳǊƎȅ ŀƴŘ tŜǘǊƻƭŜǳƳ όά/LaέύΣ ŀǎ ǘƘe CIM Definition 

Standards on Mineral Resources and Mineral Reserves adopted by CIM Council, and amended as of May 2014 (CIM, 

2014).  However, some relevant geological information about this mineralised deposit, the exploration and subsequent 

results, geological environment and mineralisation characteristics, is taken from this report. 

There have been no declared Mineral Resources or Mineral Reserves for Chirano North deposits prior to this License 

conversion application internal report.  The recent exploration during 2022/23 completed by Asante and CGML has 

resulted in the first maiden mineral resource potential for the Aboduabo Project.  The Maiden Mineral Resource and 

Reserve that was published in the Mining Lease application is given below. 

Table 7-1:   Aboduabo Project Maiden Open Pit Mineral Resource as at 31 March 2023 using 0.6g/t Constrained within US$1,950 Shell 

Aboduabo 
Project 

Resource Classification 
Tons 
(t) 

Au 
(g/t ) 

Au 
(oz) 

Open Pit 
Operation 

 

Measured 0 0 0 

Indicated 1 596 806 1.40 71 771 

Total Measured and Indicated 1 596 806 1.40 71 771 

Inferred 385 778 1.61 19 969 

Potential (Unclassified) 1 035 346 1.60 53 337 

TOTAL RESERVES 3 017 930 1.50 145 155 
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Table 7-2:   Aboduabo Project Maiden Open Pit Mineral Reserve as at 31 March 2023 using Modifying Factors Constrained within 
US$1,950 Shell 

Aboduabo 
Project 

Reserve Classification 
Tons 
(t) 

Au Grade 
(g/t ) 

Au 
(oz) 

Open Pit 
Operation 

Measured 0 0 0 

Indicated 1 422 202 1.42 55 651 

Measured and Indicated 1 422 202 1.42 55 651 

Inferred + Potential 1 403 862 1.56 60 592 

TOTAL RESERVES 2 826 064 1.49 116 244 

The Project report presented to MinCom was based on Maiden Indicated, Inferred and Unclassified Mineral Resources 

that at the time were considered too speculative geologically to have the economic considerations applied to them that 

would enable them to be categorised as Mineral Reserves and there was no certainty that the Project will be realised. 

However further infill drilling completed by CGML has improved resource confidence and Aboduabo is now included in 

the latest Mineral Resource Estimates found in Section 14 of this Technical Report.  The drilling detail and significant 

intercepts will be contained in Section 10. 

7.3.9.2 Geology and Mineralisation 

In March 2023 Professor Hein submitted two internal reports: 

¶ Rpt009 Part 1 and 2; Geology and Structure of the Chirano-Bibiani Goldfields; March 2023. 

¶ RPT010; Geology and Structural features of the Aboduabo Gold deposit from Fieldwork and Oriented 

Boreholes, March 2023. 

Information pertaining to the geology, structural interpretation and mineralisation of the Aboduabo Project has been 

extracted in part from these internal reports. 

The Aboduabo deposit (Figure 7-10) is hosted in metasedimentary and chemical sequences of the Birimian Kumasi Basin 

(ca. 2150 Ma) in the Eastern Domain of the Chirano permit.  The deposit lies immediately NE of the Mamnao OP mine 

and immediately south of the Aboduabo village (UTM30 571387 703926).  The project area straddles the contact zone 

between the western mafic volcanic belt and the eastern Kumasi Basin sediments. 

 
Figure 7-10:   Aboduabo project ς Geology, Location and Proximity to Mamnao Deposit 

(Source: KAAH 2023) 

The Birimian metasedimentary and chemical sequences were found by the team to consist of interbedded graphitic 

shale, siltstone and volcaniclastic greywacke, turbidite, buff-coloured argillite, and carbonaceous to evaporitic chemical 

sediments.  The sequences were interpreted to have been deposited in a back-arc basin proximal to a volcanic arc, in a 

deltaic to marginal marine environmental setting. 

In the Bibiani shear trend, which hosts the Aboduabo mineralised body, drill hole information and mapping indicates 

that folded and faulted graphitic meta-pelite rocks of the Birimian sedimentary sequence in the east of the Bibiani shear 
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are the host to gold mineralisation.  This is like that experienced by the adjacent Bibiani Gold Mine. Drilling information 

at Aboduabo and Chine shows that gold grades are associated with deformed graphitic pelite/+ with stockwork of 

quartz veins and altered-deformed felsic intrusive that are structurally interleaved with the pelite over several meters 

in a folded complex system (Figure 7-11)Φ  ¢ƘŜǎŜ ǾŜƛƴǎ ŀǊŜ ŘŜǾŜƭƻǇŜŘ ƛƴ ƎǊŀǇƘƛǘƛŎΣ ōǊƛǘǘƭŜπŘǳŎǘƛƭŜ fault/shear zones up 

to several metres wide that have caused significant folding and disruption of the mineralized quartz veins. 

Two styles of gold mineralisation are therefore interpreted from structural evaluation of oriented half core and related 

to progressive deformation in D1, namely: 

¶ Style 1: Intrusion-related fault-vein style. 

¶ Style 2: Massive cataclasite fault-stockwork vein style (as described above).  This is the dominant style at 

Aboduabo and certainly the most interesting for deep exploration drilling in the future. 

 

 
Figure 7-11:  Aboduabo Project Section 42425mN - Interpreted X-section of Lithology and Mineralisation 

(Source: CGML 2023) 

7.3.9.3 Structural Interpretation 

At Aboduabo, evidence for progressive deformation in D1 during the Eburnean Orogeny (ca. 2136- 2070 Ma), and a 

weak D2, can be found in the metasedimentary and chemical sequences, the tonalite-diorite pluton, the contact 

aureole, dykes, pegmatites and quartz veins.  It is evident from field observation and core logging that the Aboduabo 

pluton was emplaced during F1 folding of the supracrustal lithologies and was therefore deformed along with these 

early rock formations.  At Aboduabo the D1 orogenic event associates with the formation of regional folds, a subsequent 

range of cleavages and pervasive schistosity and associated shears and faults.  Folds trend N-E but are deflected NNE 

at the inferred position of the Chirano and Bibiani shear zones near the project site. Field interpretation places the 

Aboduabo mineralized deposit on the eastern limb of an anticline. 
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8. DEPOSIT TYPE 

Gold plays an important role in the economy of Ghana, with up to 1,500t of gold produced throughout its history.  From 

the late 15th century until the mid-19th century, two-thirds of Africa's gold production was estimated to have originated 

from the Gold Coast.  Annual production in the early 1980s was 12,000kg-15,000kg.  The major primary gold lodes are 

found in strike-slip faulting and extension, rifting or divergence deformational zones typically between the Lower 

Birimian, characterized by soft graphitic foliated pelites, and Upper Birimian greenstones and consist of quartz veins 

and lenticular reefs.  The gold is usually accompanied with arsenopyrite. 

Gold deposits in Ghana can be broadly categorised into: 

¶ Tourmalinised turbidite-hosted disseminated gold sulphides. 

¶ EoEburnian paleo-placer formation. 

¶ Mesothermal auriferous arsenopyrite and quartz vein mineralisation. 

¶ Mesothermal gold-quartz vein deposits. 

The Sefwi belt-type volcanic orogenic gold belt is most likely to succeed the prolific Ashanti gold belt which has produced 

over 100Moz Au in its history.  The lode deposits found in both types have broad similarities in relation to structure, 

mineralogy, alteration, geochemistry and regional setting. 

The formation of the West African geological and structural environment is now believed to be the result of two Eburian 

orogenic events ς D1 and D2. D1 occurred approximately around 2136-2105Ma.  This D1 event had a NNW-SSE 

shortening effect resulting in collision along the margins of the Sefwi Belt.  This was characterised by associated folding 

and low angle thrust faults, crustal thickening and subsequent lower crustal anatexis.  The Tarkwa Series, which is syn-

deformational in age, was formed by erosion in the period 2133-2097Ma.  The D2 orogenic event, characterised by 

transtension forces with an ENE-WSW stress, caused tearing apart and collapse of the geological formations.  It is a late 

event and crosscuts all preceding geology in the region.  All events that occurred before or during the formation of the 

Birimian Supergroup (2195-2150Ma) are called the EoEburnian (2200-2150Ma). 

Figure 8-1, Figure 8-2,and Figure 8-3 below illustrate the interpreted D1 and D2 Eburnian orogenic events with the final 

regional geological environment experienced in this region of Ghana.  The three Figures below are adapted from reports 

by Professor Hein and originate from the following Precambrian Research: Episodic Collisional Orogenesis and Lower 

Crustal Exhumation during the Palaeoproterozoic Eburnean Orogeny: Evidence from the Sefwi Greenstone Belt, West 

African Craton; H.B. Macfarlane et al. 

 
Figure 8-1:   Eburnian D2 Orogenic Event ς Episodic Collisional Orogenesis and Lower Crustal Exhumation 

(Source: Adapted KAAH 2023) 
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Figure 8-2:   Eburnian D1 Orogenic Event - Episodic Collisional Orogenesis and Lower Crustal Exhumation  
(Source: Adapted KAAH 2023) 

 

 
Figure 8-3:   Eburnean Orogenic Event ς Formation of Ghana Gold Event 

(Source: Adapted KAAH 2023) 

Exploration strategy is focussed on advancing the potential for a significant mine life extension on the known lode 

horizon and other interpreted west splay structures and on several district targets.  The program outline is to drill test 

pipeline opportunities, test depth and lateral extensions, confirm and upgrade continuity outside reserve shells. 

The above geological mineralisation environment and characteristics of the mineralised deposits formed within these 

re-interpreted structural domains will guide all future exploration exercises.  The en-echelon pinch and swell 

characteristics that accompany these steeply dipping shear zone hosted gold deposits, common in the greenstone 

terrains within the Ghana gold belts, are extensive in strike and are known to extend to depth.  The drilling programs 

adopted by Chirano take cognisance of this experience and are designed to investigate these deposits accordingly. 
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9. EXPLORATION 

Exploration at Chirano is at a very advanced stage ŀƴŘ Ƙŀǎ ōŜŜƴ ƻƴƎƻƛƴƎ ǎƛƴŎŜ ǘƘŜ ƭŀǘŜ мффлΩǎ.  It has culminated in the 

discovery of 14 surface gold deposits and one underground deposit.  Significant potential remains to increase the known 

Mineral Resources and Mineral Reserves, and exploration will continue during the life of the mining operation. 

9.1 Historical Exploration 

Placer Outokumpu Exploration (POE) carried out the first systematic reconnaissance exploration of the area, via stream 

sediment sampling, widely spaced soil geochemical traversing, rock chip sampling, then trenching and pitting of the 

more promising soil anomalies. 

Reunion carried out the first detailed exploration work by extended and in-filling the soil sampling grid and excavating 

trenches across the better soil anomalies.  Several potentially economic grade gold prospects worthy of drilling were 

defined. The exploration program undertaken by Reunion focused on shallow oxide mineralization.  A modest oxide 

gold resource was defined, and preliminary metallurgical testing was completed. 

CGML as a subsidiary of Red Back, proceeded with intensive exploration of the Project area between 1998 and 2004. 

This included extensive soil geochemistry, geological and regolith mapping, trenching, ground geophysics (magnetics 

and induced polarization), and RC and diamond core drilling.  CGML also studied the petrography of the mineralization 

and associated alteration, the trace element signature of the gold deposits, the metallurgy of the lode material, local 

hydrology, and the geotechnical characteristics of the host rocks.  By mid-2004 all the deposits had been drilled 

sufficiently to define their gold resources.  15,000 soil samples were collected, 81 trenches with a total length of 4,063 

metres completed and 605 drill holes totalling 60,489 metres were drilled.  A prefeasibility study was completed by in 

2000 and a Bankable Feasibility Study in early 2003. 

Kinross acquired its ownership in CGML on 17 September 2010.  In February 2015 Kinross carried out an Exploration 

Targeting Review assisted by Geoscience Now Pty Ltd.  The work program included a complete review of all drilling to 

date and surface and underground mapping.   

The mine currently comprises the Akwaaba, Paboase, Akoti, Tano, Suraw and Obra underground operations and Akoti 

South and Mamnao cut-back pits.  New discoveries by CGML since 2010 have brought the number of known Chirano 

gold deposits to fourteen (eight open pits and six undergrounds), distributed along a strike length of ten kilometres. 

Geological mapping has been undertaken over the entire Chirano mine area.  Ground geophysics has also been used 

(magnetics and induced polarization) and many of the known deposits have a specific geophysical signature that are 

being used in exploring for repetitions and extensions.  Both reverse circulation (RC) and diamond drilling have been 

employed for exploration and resource definition purposes. 

Exploration has continued both during and after the development of the mine.  Most significantly, drilling below 

Akwaaba, Paboase, Akoti, Tano, Suraw and Obra open pits has delineated higher grade underground resources.  Further 

drilling below the pits has also identified underground targets at Sariehu and Mamnao.  Another open pit was 

discovered on a parallel western splay structure at Mamnao and is currently being mined as part of the Mamnao enclave 

open pit complex. 

Multi-element analysis provided useful and additional information for pathfinder identification where gold in soil 

anomaly was subtle.  Results have indicated that in the mining lease environment, including adjacent prospecting 

licenses, the footprint of the system is best mapped by Au, W, As and Sb. Mo, Bi, and Te.  There is anomalous antimony 

along the 30km length of the Bibiani Shear, however it is strongest in a 12km segment that sits outboard from Mamnao 

to just south of Akwaaba.  There is a similar antimony signature towards the southern end of the area mapped. 

9.1.1 Soil Sampling 

Soil sampling and analysis has been the major tool used in the early phases of exploration at Chirano and has been the 

major factor in locating each of the eight open pit gold deposits found to date.  The entire mining lease area has been 

covered by soil sampling, with the sample spacing ranging from reconnaissance traverses at an 800m x 100m sample 

spacing, through to detailed infill surveys at a 50m x 10m spacing. 

An industry standard soil sampling technique, appropriate for the regolith developed at Chirano, has been routinely 

employed.  A hole 50cm to 60cm deep is excavated with a hand tool and a 3kg bulk sample is collected from the bottom 

of the hole.  This entire sample is bagged and sent to the laboratory without preliminary processing, apart from the 

removal of large rocks and macroscopic organic material. 
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Two different analytical methods have been used over the years: 

¶ Entire sample is oven dried, pulverized in a large ring mill, and analysed for gold by atomic absorption 

spectroscopy (AAS) by fire assay digestion. 

¶ Samples were sieved to -180 micron (80 mesh), retain both fractions and analysed Au by aqua regia 

extraction with ICP-MS finish. 

Quality control samples have been included in the sequence of samples which have been sent to the assay laboratories 

for analysis. Three types of control samples used are: 

¶ Standards ς are inserted every 60th sample.  The low-grade Au standard material are sourced from very 

well-known industrial accepted companies such as Rocklabs, OREAS and GEOSTATS. 

¶ Blanks ς are inserted every 40th sample.  The blank materials are in-house prepared obtained from areas 

within the lease that the material is known to have no Au value. 

¶ Duplicates ς are taken every 25th sample.  These are splits from the original sample.  Widths of the 

sampling pits where the duplicates are taken are slightly increased in order to collect material that will 

represent the sample weight after splitting. 

9.1.2 Trench Sampling 

Trench excavation has been used to test soil anomalies.  During the early days of exploration, they were set out by 

Geologists using GPS coordinates, compass and flagging tapes.  As exploration advanced, they were set out using Sokkia 

Power Total Station for the coordinates and the start and end points. 

The trenches are dug by hand to a width of approximately 1m and a depth of approximately 3m. 1m long continuous 

channel samples have been cut from the northern wall of each trench near the base of the trench with about 3kg of 

sample material being collected onto a plastic sheet.  The channel sampling programs are supervised by CGML 

geological staff to ensure that a high-quality channel sample was collected.  The material from each 1m interval is 

transferred from the plastic sheet to a plastic sample bag and labelled prior to dispatch to the assay laboratory.  Spatial 

location information for every sample was picked up by the survey team and saved with the sample IDs. 

The samples are analysed using the normal fire assay procedure, oven dried, crushed, split off 250g and pulverize split 

to better than 80% passing 75 microns, Au by fire assay and AAS. 

9.1.3 Geochemistry 

Multi-element geochemistry (Figure 9-1) indicates a large hydrothermal cell to the south and east of Akwaaba.  This cell 

shows a very distinct metal zonation, from south in the mafic rocks, across to the mafic-phyllite contact, then north into 

the phyllites along the Bibiani shear.  The metal zonation is from Bi - Te - Mo - Sb - As.  This is a classic temperature 

zonation pattern.  Gold in the system should be around the transition from Bi-Te-Mo to As-Sb.  Geologically and 

chemically, the best target zone appears to be along the Bibiani Shear. In this location, the shear is Birimian phyllites 

faulted against the Chirano mafic sequence. 
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Figure 9-1:   Chirano Mining Lease - Multi Element Geochemical Analysis ς Au, As, Sb and W Signature 

(Source: CGML 2023) 

9.1.4 Geophysics 

Geophysical surveys at Chirano confirmed both structures already mapped and those unmapped where surface 

information was not available during mapping, rock chip sampling or trenching. 

A series of Induced polarization (IP) surveys were carried out at Chirano between 1999 and 2011.  Gradient IP/ resistivity 

was first acquired in 1999 (with ground magnetics and dipole-dipole IP/res).  Campaigns of acquisition and reprocessing 

followed in 2006, 2007, 2008, 2009, 2010 and 2011.  These data were compiled in 2011 and is the best summary of the 

gradient data for the entire License. 

The IP data identified the location of the mineralized horizon (Figure 9-2).  Interpretation shows that the mineralized 

horizon is 'visible' in the IP results as a moderately resistive, moderately chargeable horizon.  Within the mineralized 

horizon some of the gold deposits are easily discernible as specific anomalies whilst others are not.  Drilling of IP targets 

has intersected mineralization in about 50% of cases, however these targets were also identified by soil sampling and 

geological mapping.  The pole-dipole method used appears to be able to detect some Chirano mineralization up to 200 

metres below surface.  Following the discovery and delineation of the Akwaaba Underground resource further pole-

dipole surveys were undertaken. 
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Figure 9-2:   Gradient Array IP Resistivity Survey ς Chirano Mining Lease Area 

(Source: Chirano 2022) 

Gravity data was collected in two phases; Historic (2008 - 2009) gravity data suffered resolution problem at the mine 

scale hence did not contribute meaningfully to the exploration process.  However, high-density mafic volcanics to the 

west and low-density sedimentary basin to the east were indicated on the regional scale.  Gravity data captured in 2015 

- 2016, at a grid spacing of 100m x 100m, over the southern parts of the mine trend aimed at probing deep seated 

massive felsic intrusives (gravity low) associated with mineralization in wide gaps between certain existing mineral 

deposits (e.g., AkwaabaςSuraw gap).  The gravity data confirmed the two main shears, namely Chirano and Bibiani, 

bounding a sedimentary basin on both sides and mafic volcanics on the western margin but failed to identify any 

massive anomalous intrusions within the gap. 

Between 2004 and 2005, Airborne Geophysical surveys were carried out at Chirano.  The data has been useful in 

confirming the mineralized horizon identified by soils and supports the relationship between the three major geological 

environments at Chirano.  Fugro completed a detailed survey utilising a Midas system on a helicopter platform with 

multiple magnetic sensors and captured 9,616km TMI/Grad magnetic and radiometric data on 100m line spacing with 

3m sampling interval.  This data was merged with a Regional Mag and Radiometric data captured on 400m line spacing 

earlier in 2014. 

Airborne magnetic data reveals an abundance of structural information.  Interpretation at both regional and prospect 

scale was not problematic.  The data was processed by several consultants in the various forms with different 

techniques to derive the most information out of it.  Generally, the airborne magnetic data contributed to the accurate 

determination of major structural setting of the mineralized shear (Lode horizon), Chirano shear and the Bibiani shear.  

Several splay shears and x-faults relating to mineralization at Chirano were also interpreted. 

Chirano airborne radiometric data includes gamma counts for Potassium (K), Uranium (U) and Thorium (Th) (Figure 

9-3).  Data quality was deemed satisfactory by all processing consultants. U and Th are generally low in the drainages, 

although this can vary.  The potassium is often high in the drainages and along topography. In addition, the known 

mineralization appears to follow a narrow curving high in the potassium data.  However, the radiometric data 

represents lithology, alteration and regolith well and major structural differences were also identified. 
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Figure 9-3:   Midas Radiometric Potassium Count over Chirano Mining Lease Area 

(Source: CGML 2022) 

9.2 Asante Exploration 2022/2023 ς Results and Interpretation 

Exploration strategy, during the latter portion of 2021 and through to present date, has focussed exploration activities 

on resource conversion and mine life extensions, both on the identified main lode horizon and other promising western 

splay structures.  In addition, successful exploration has occurred on the Aboduabo Project which is situated on the 

Bibiani Shear Zone. At Aboduabo a total of 24,000 metres of drilling was completed in 69 drill holes since Asante took 

ownership in 2022. These focussed drilling activities and results are discussed in more detail in Item 10. 

The revised Mineral Resources Estimate reflects the success of the exploration and additional resources identified.  A 

summary of exploration activities on each deposit target is given below. 

9.2.1 Brown Fields Targets 

9.2.1.1 Open Pit and Underground Exploration Drilling 

In the period 2022/23 after Asante took ownership exploration drilling has continued to focus on the extension of 

current underground and open pit operations, as well as testing new mineralized targets.  The exploration drilling 

locations and results will be further discussed in Section 10.  In summary, drilling continued either from surface or 

underground for underground mineral resource extensions in the following deposits: Akwaaba, Suraw, Akoti South, 

Obra, Mamnao, Mag Hinge and Aboduabo. Approximately 72,000m of exploration drilling has been completed in the 

two-year period. 

9.2.1.2 Aboduabo 

The information offered below is in addition to the detailed discussion on the Aboduabo mineralized deposit in Section 

7.3.9 earlier. 



NI 43-101 Technical Report and Updated Mineral Resource Estimate, Chirano Gold Mines Limited, Ghana, West Africa 

30 April 2024   57 

Field mapping on the Chirano North PL at Aboduabo commenced in September 2022 to follow on historical work done 

and to better identify the mineralisation trend and guide subsequent diamond drilling exercises.  Historic artisanal 

mining pits were discovered during this mapping exercise.  The area mapped covered 10km².  A total of 39 grab samples 

were taken.  Some significant grab sample results include 9.64g/t, 7.34g/t, 5.49g/t, 5.36g/t, 4.66g/t, 3.56g/t, 1.73g/t, 

1.38g/t, 1.00g/t, 0.31g/t, 0.23g/t ,0.22g/t, 0.18g/t. 15.2g/t Au, 9.66g/t Au, 4.66g/t Au, 1.38g/t Au and 0.34g/t.  The rocks 

mapped are mainly sheared, altered phyllitic schists, stockworks of quartz vein and tonalite with varying oxidized 

sulphides. 

Field and core litho-structural assessments of the Aboduabo deposit were conducted in late 2022 and early 2023 by the 

CGML geological team, under the guidance of Professor Kim Hein, as part of ongoing exploration activities along the 

Bibiani-Chirano structural metallogenic corridor for Asante Gold Corporation. 

Field investigations took place in November 2022, with borehole studies in the core-shed at Chirano in December of 

that year. Orientated full core, half core and rocket launcher imagery was subsequently studied in March-May 2023 of 

8DD and 12 RCDD boreholes. Point structural data was available for most of the boreholes.  The combined database 

was supplemented with trench data from 2015, and field data collected in 2022.  Geophysical datasets of magnetics 

and IP where synthesized inhouse and provided regional and local contexts to structural and lithological trend-data, 

targets, and various mineralogical anomalies. 

Exploration drilling over the mapped Aboduabo Project commenced in December 2022 after completion of earth works 

on the Bibiani Shear Zone structure.  The drilling exercise was aimed at testing and extending mineralization both along 

strike and at depth for future open pit development.  The first diamond holes were completed in December 2022 and 

intersected an eastern limb of a fold and fault structure.  In total 88 holes (DD and RC) for 21,000m were completed by 

August 2023. 

The mineralised zones were marked by stockwork of veins and tuffs, typical of the various gold reefs system at Bibiani. 

Mineralization is marked to the west by a controlling steep east dipping (~80ɕ) fault zone and enclosed by a strongly 

brecciated-sheared fault zone which precedes the high-grade mineralization halo.  This shoot is interpreted to be the 

eastern limb of the Aboduabo fold structure. 

 
Figure 9-4:   Aboduabo Project - areas mapped (12km²) in 2022 

(Source: CGML 2023) 

9.2.2 Green Fields Targets 

9.2.2.1 Mother Hill 

Field mapping commenced at Mother Hill target which lies 1.3Km east of the Akwaaba mine within the Bibiani shear 

structure.  The aim is to explore the target to better understand the geological and structural controls of Au 

mineralization as shown in a wide high Au soil geochemical signature.  Two historic trenches were located and ten grab 

samples were collected and dispatched to the lab awaiting results.  The outcrops were predominantly highly foliated 

phyllite with alterations of chlorite, sericite and silica with sheared carbonate quartz vein that either crosscuts the 

phyllite rock or are aligned to the foliation. 

































































































































































































































































































































































































https://newcoregold.com/site/assets/files/5512/2021_06-ncau-kinross-long-section.png
























http://www.perseusmining.com/
http://www.galianogold.com/



