
 

 

 
 

Marimaca Oxide Deposit Project  

NI 43- 101 Technical Report & Feasibility Study 

Antofagasta Region, Chile 

Effective Date: August 25, 2025 

Report Date: October 8, 2025 

Prepared for:  

Marimaca Copper Corp. 

66 Wellington St West, Suite 5300 

Toronto, Ontario, Canada, M5K 1E6 

 
Prepared by: 

Ausenco Chile Limitada 

Avenida Las Condes 11283, Floor 6 

Las Condes, Santiago Chile, C.P. 7590992 

 

List of Qualified Persons:  

Scott C. Elfen, P.E., Ausenco Engineering Canada ULC 
James Millard, P. Geo., Ausenco Sustainability ULC 
Tommaso Roberto Raponi, P. Eng., Ausenco Engineering Canada ULC 
Carlos Guzmán, FAusIMM, NCL Ingeniería y Construcción SpA. 
Luis Oviedo, RM, CMC, NCL Ingeniería y Construcción SpA. 

 

 



   

 

 

CERTIFICATE OF QUALIFIED PERSON 

Scott C. Elfen, P.E. 

I, Scott C. Elfen, P.E., certify that: 

1. I am employed as the Global Lead Geotechnical and Civil Services of Ausenco Engineering Canada ULC (Ausenco), 
with an office address of 1050 West Pender Street, Suite 1200, Vancouver, BC, V6E 3S7, Canada. 

2. This ŎŜǊǘƛŦƛŎŀǘŜ ŀǇǇƭƛŜǎ ǘƻ ǘƘŜ ǘŜŎƘƴƛŎŀƭ ǊŜǇƻǊǘ ǘƛǘƭŜŘ άMarimaca Oxide Deposit Project, NI 43-101 Technical Report 
& Feasibility Study, Antofagasta Region, Chileέ όǘƘŜ ά¢ŜŎƘƴƛŎŀƭ wŜǇƻǊǘέύΣ ǇǊŜǇŀǊŜŘ ŦƻǊ Marimaca Copper Corp. (the 
ά/ƻƳǇŀƴȅέύ ǿƛǘƘ ŀ ǊŜǇƻǊǘ date of October 8, 2025, and an effective date of August 25Σ нлнр όǘƘŜ ά9ŦŦŜŎǘƛǾŜ 5ŀǘŜέύ. 

3. I graduated from the University of California, Davis, CA, in 1991 with Bachelor of Science degree in Civil Engineering 
(Geotechnical). 

4. I am a Registered Civil Engineer in the State of California (license no. C56527) by exam since 1996, Registered Civil 
Engineer in the State of Idaho (license No. 3961670, and Registered Professional Engineer in Province of British 
Columbia (License No. 64064). 

5. I have practiced my profession continuously for 28 years with experience in the development, design, construction 
and operations of heap leach facilities, mine waste storage facilities, such as waste rock storage facilities and 
tailings storage facilities ranging from slurry to dry stack facilities, focusing on precious and base metals, both 
domestic and international. In addition, I have developed geotechnical and hydrological design parameters for 
open pits, plant foundation design, and other supporting infrastructure. Examples of projects where I served as 
Ǝƭƻōŀƭ ƭŜŀŘ ŦƻǊ ǘƘŜ ŘŜǎƛƎƴ ƻŦ ƘŜŀǇ ƭŜŀŎƘ ǇŀŘǎ ŀƴŘ ǇƻƴŘǎ ƛƴŎƭǳŘŜ .ŀǊǊƛŎƪΩǎ t9!Σ tC{Σ C{Σ ŀƴŘ ŘŜǘŀƛƭ ŘŜǎƛƎƴ ŀƴŘ 
ŎƻƴǎǘǊǳŎǘƛƻƴ ƻŦ ǎŜǾŜǊŀƭ ǇƘŀǎŜǎ ƻŦ ǘƘŜ tƛŜǊƛƴŀ DƻƭŘ aƛƴŜ όtŜǊǳύΣ .ŀǊǊƛŎƪΩǎ ŘŜǘŀƛƭŜŘ ŘŜǎƛƎƴ ŀƴŘ ŎƻƴǎǘǊǳŎǘƛƻƴ ƻŦ 
multiple phases for Lagunaǎ bƻǊǘŜ DƻƭŘ aƛƴŜΣ ŀƴŘ !ǊƛȊƻƴŀ {ƻƴƻǊŀƴ /ƻǇǇŜǊ /ƻƳǇŀƴȅΩǎ tC{ ŘŜǎƛƎƴ ŦƻǊ /ŀŎǘǳǎ ŀƴŘ 
Parks Salyer Project. 

6. L ƘŀǾŜ ǊŜŀŘ ǘƘŜ ŘŜŦƛƴƛǘƛƻƴ ƻŦ άvǳŀƭƛŦƛŜŘ tŜǊǎƻƴέ ǎŜǘ ƻǳǘ ƛƴ ǘƘŜ bŀǘƛƻƴŀƭ LƴǎǘǊǳƳŜƴǘ по-101 Standards of Disclosure 
ŦƻǊ aƛƴŜǊŀƭ tǊƻƧŜŎǘǎ όάbL по-млмέύ ŀƴŘ ŎŜǊǘƛŦȅ ǘƘŀǘ ōȅ ǾƛǊǘǳŜ ƻŦ Ƴȅ ŜŘǳŎŀǘƛƻƴΣ ŀŦŦƛƭƛŀǘƛƻƴ ǘƻ ŀ ǇǊƻŦŜǎǎƛƻƴŀƭ ŀǎǎƻŎƛŀǘƛƻƴ 
and past relevant woǊƪ ŜȄǇŜǊƛŜƴŎŜΣ L ŦǳƭŦƛƭƭ ǘƘŜ ǊŜǉǳƛǊŜƳŜƴǘǎ ǘƻ ōŜ ŀ άvǳŀƭƛŦƛŜŘ tŜǊǎƻƴέ ŦƻǊ ǘƘƻǎŜ ǎŜŎǘƛƻƴǎ ƻŦ ǘƘŜ 
Technical Report that I am responsible for preparing. 

7. I visited the Marimaca Oxide Deposit Project on June 12, 2025 for one day. 

8. I am responsible for sections 2.4.2, 12.4, 12.4.1, 18.4 to 18.5.2, 18.10, 25.17.1.3, 25.17.2.2,26.3, and 27 of the 
Technical Report. 

9. I am independent of the Company as independence is defined in Section 1.5 of NI 43-101. 

10. I have had no previous involvement with the project. 

11. I have read NI 43-101 and the sections of the Technical Report for which I am responsible have been prepared in 
compliance with that Instrument.  As of the effective date of the Technical Report, to the best of my knowledge, 
information and belief, the sections of the Technical Report for which I am responsible contain all scientific and 
technical information that is required to be disclosed to make those sections of the Technical Report not 
misleading. 

Dated: October 8, 2025. 

ά{ƛƎƴŜŘ ŀƴŘ ǎŜŀƭŜŘέ 

Scott C. Elfen, P.E. 



   

 

 

CERTIFICATE OF QUALIFIED PERSON 
James Millard, P. Geo.  

I, James Millard, P. Geo., certify that: 

1. I am employed as a Director, Strategic Projects with Ausenco Sustainability ULC (Ausenco), with an office address 
of 18-4515 Central Blvd, Burnaby BC V5H 0C6, Canada. 

2. This ŎŜǊǘƛŦƛŎŀǘŜ ŀǇǇƭƛŜǎ ǘƻ ǘƘŜ ǘŜŎƘƴƛŎŀƭ ǊŜǇƻǊǘ ǘƛǘƭŜŘ άMarimaca Oxide Deposit Project, NI 43-101 Technical Report 
& Feasibility Study, Antofagasta Region, Chileέ όǘƘŜ ά¢ŜŎƘƴƛŎŀƭ wŜǇƻǊǘέύΣ ǇǊŜǇŀǊŜŘ ŦƻǊ aŀǊƛƳŀŎŀ /ƻǇǇŜǊ /ƻǊǇΦ όǘƘŜ 
ά/ƻƳǇŀƴȅέύ ǿƛǘƘ ŀ ǊŜǇƻǊǘ date of October 8, 2025, and an effective date of August 25Σ нлнр όǘƘŜ ά9ŦŦŜŎǘƛǾŜ 5ŀǘŜέύ. 

3. I graduated from Brock University in St. /ŀǘƘŀǊƛƴŜΩǎ, Ontario in 1986 with a Bachelor of Science in Geological 
{ŎƛŜƴŎŜǎΣ ŀƴŘ ŦǊƻƳ vǳŜŜƴΩǎ ¦ƴƛǾŜǊǎƛǘȅ ƛƴ YƛƴƎǎǘƻƴΣ hƴǘŀǊƛƻ ƛƴ мффр ǿƛǘƘ ŀ aŀǎǘŜǊ ƻŦ {ŎƛŜƴŎŜ ƛƴ 9ƴǾƛǊƻƴƳŜƴǘŀƭ 
Engineering. 

4. I am a member (P. Geo.) of the Association of Professional Geoscientists of Nova Scotia, Membership No. 021 and 
the Association of Professional Engineers, Geologists and Geophysicists of the Northwest Territories and Nunavut, 
Membership No. 1624. 

5. I have practiced my profession for over 30 years. I have worked for mid- and large-size mining companies where I 
have acted in senior technical and management roles, in senior environmental consulting roles, and provided 
advise and/or expertise. These key areas include feasibility-level study reviews; NI 43-101 report writing and 
review; due diligence review of environmental, social, and governance areas for proposed mining operations and 
acquisitions, and directing environmental impact assessments and permitting applications to support construction, 
operations, and closure of mining projects. In addition to the above, I have been responsible for conducting 
baseline data assessments, surface and groundwater quantity and quality studies, mine rock geochemistry and 
water quality predictions, mine reclamation and closure plan development, and community stakeholder and 
LƴŘƛƎŜƴƻǳǎ ǇŜƻǇƭŜǎΩ ŜƴƎŀƎŜƳŜƴǘ ƛƴƛǘƛŀǘƛǾŜǎΦ wŜŎŜƴǘƭȅΣ L ŀŎǘŜŘ ŀǎ vǳŀƭƛŦƛŜŘ tŜǊǎƻƴ ŦƻǊ ŜƴǾƛǊƻƴƳŜƴǘŀƭκǎǳǎǘŀƛƴŀōƛƭƛǘȅ 
sections in the following projeŎǘ ǊŜǇƻǊǘǎΥ ά±ƻƭŎŀƴ tǊƻƧŜŎǘΣ bL по-101 Technical Report on Preliminary Economic 
!ǎǎŜǎǎƳŜƴǘΣ ¢ƛŜǊǊŀ !ƳŀǊƛƭƭŀΣ !ǘŀŎŀƳŀ wŜƎƛƻƴΣ /ƘƛƭŜέΤ ά/ƻƭƻƳŀŎ DƻƭŘ tǊƻƧŜŎǘΣ bL по-101 Technical Report and 
tǊŜƭƛƳƛƴŀǊȅ 9ŎƻƴƻƳƛŎ !ǎǎŜǎǎƳŜƴǘΣ bƻǊǘƘǿŜǎǘ ¢ŜǊǊƛǘƻǊƛŜǎΣ /ŀƴŀŘŀέΤ έ{ŀƴto Tomás Copper Project, NI 43-101 
¢ŜŎƘƴƛŎŀƭ wŜǇƻǊǘ ŀƴŘ tǊŜƭƛƳƛƴŀǊȅ 9ŎƻƴƻƳƛŎ !ǎǎŜǎǎƳŜƴǘΣ bƻǊǘƘŜǊƴ {ƛƴŀƭƻŀ {ǘŀǘŜΣ aŜȄƛŎƻέΤ ά[ŜƳƘƛ DƻƭŘ tǊƻƧŜŎǘΣ bL 
43-млм ¢ŜŎƘƴƛŎŀƭ wŜǇƻǊǘ ŀƴŘ tǊŜƭƛƳƛƴŀǊȅ 9ŎƻƴƻƳƛŎ !ǎǎŜǎǎƳŜƴǘΣ LŘŀƘƻΣ ¦{!έΤ Ϧ¢ƻƭƛƭƭŀǊ tǊƻƧŜŎǘ bL по-101 Technical 
wŜǇƻǊǘ ƻƴ tǊŜƭƛƳƛƴŀǊȅ 9ŎƻƴƻƳƛŎ !ǎǎŜǎǎƳŜƴǘΣ {ŀƭǘŀ !ǊƎŜƴǘƛƴŀϦΤ ά{ŀƴǘƻ 5ƻƳƛƴƎƻ tǊƻƧŜŎǘ bLпо-101 Technical Report 
ƻƴ CŜŀǎƛōƛƭƛǘȅ {ǘǳŘȅ ¦ǇŘŀǘŜΣ !ǘŀŎŀƳŀ wŜƎƛƻƴΣ /ƘƛƭŜέΤ ά/ŜǊǊƻ [ŀǎ aƛƴƛǘŀǎ tǊƻƧŜŎǘ bL по-101 Technical Report 
Preliminary Economic Assessment, DuraƴƎƻ {ǘŀǘŜΣ aŜȄƛŎƻέΤ ŀƴŘΣ άtŀƴǳŎƻ tǊƻƧŜŎǘ bL по-101 Technical Report and 
tǊŜƭƛƳƛƴŀǊȅ 9ŎƻƴƻƳƛŎ !ǎǎŜǎǎƳŜƴǘΣ {ƛƴŀƭƻŀ {ǘŀǘŜΣ aŜȄƛŎƻΦέ 

6. L ƘŀǾŜ ǊŜŀŘ ǘƘŜ ŘŜŦƛƴƛǘƛƻƴ ƻŦ άvǳŀƭƛŦƛŜŘ tŜǊǎƻƴέ ǎŜǘ ƻǳǘ ƛƴ ǘƘŜ bŀǘƛƻƴŀƭ LƴǎǘǊǳƳŜƴǘ по-101 Standards of Disclosure 
ŦƻǊ aƛƴŜǊŀƭ tǊƻƧŜŎǘǎ όάbL по-млмέύ ŀƴŘ ŎŜǊǘƛŦȅ ǘƘŀǘ ōȅ ǾƛǊǘǳŜ ƻŦ Ƴȅ ŜŘǳŎŀǘƛƻƴΣ ŀŦŦƛƭƛŀǘƛƻƴ ǘƻ ŀ ǇǊƻŦŜǎǎƛƻƴŀƭ ŀǎǎƻŎƛŀǘƛƻƴ 
and past relevant woǊƪ ŜȄǇŜǊƛŜƴŎŜΣ L ŦǳƭŦƛƭƭ ǘƘŜ ǊŜǉǳƛǊŜƳŜƴǘǎ ǘƻ ōŜ ŀ άvǳŀƭƛŦƛŜŘ tŜǊǎƻƴέ ŦƻǊ ǘƘƻǎŜ ǎŜŎǘƛƻƴǎ ƻŦ ǘƘŜ 
Technical Report that I am responsible for preparing. 

7. I have not visited the Marimaca Oxide Deposit project site. 

8. I am responsible for Sections 1.16, 3.4, 4.7 to 4.9, 20, 25.13, 25.17.1.4, 25.17.2.3,26.5, and 27 of the Technical 
Report.  



   

 

 

9. I am independent of the Company as independence is defined in Section 1.5 of NI 43-101. 

10. I have not been previously involved with the Marimaca Oxide Deposit Project.  

11. I have read NI 43-101 and the sections of the Technical Report for which I am responsible have been prepared in 
compliance with that Instrument. As of the effective date of the Technical Report, to the best of my knowledge, 
information and belief, the sections of the Technical Report for which I am responsible contain all scientific and 
technical information that is required to be disclosed to make those sections of the Technical Report not 
misleading.  

Dated: October 8, 2025. 

ά{ƛƎƴŜŘ ŀƴŘ ǎŜŀƭŜŘέ 

James Millard, P. Geo. 

 



   

 

 

CERTIFICATE OF QUALIFIED PERSON 

Tommaso Roberto Raponi, P. Eng. 

I, Tommaso Roberto Raponi, P. Eng., certify that: 

1. I am employed as a Principal Metallurgist with Ausenco Engineering Canada ULC, (Ausenco), with an office address 
of Suite 1550 - 11 King St West, Toronto, ON M5H 4C7. 

2. ¢Ƙƛǎ ŎŜǊǘƛŦƛŎŀǘŜ ŀǇǇƭƛŜǎ ǘƻ ǘƘŜ ǘŜŎƘƴƛŎŀƭ ǊŜǇƻǊǘ ǘƛǘƭŜŘ άMarimaca Oxide Deposit Project, NI 43-101 Technical Report 
& Feasibility Study, Antofagasta Region, Chileέ όǘƘŜ ά¢ŜŎƘƴƛŎŀƭ wŜǇƻǊǘέύΣ ǇǊŜǇŀǊŜŘ ŦƻǊ aŀǊƛƳŀŎŀ /ƻǇǇŜǊ /ƻǊǇΦ όǘƘŜ 
ά/ƻƳǇŀƴȅέύ ǿƛǘƘ ŀ ǊŜǇƻǊǘ ŘŀǘŜ ƻŦ October 8, 2025, and an effective date of August 25Σ нлнр όǘƘŜ ά9ŦŦŜŎǘƛǾŜ 5ŀǘŜέύΦ 

3. I graduated from the University of Toronto with a Bachelor of Applied Science degree in Geological Engineering 
with specialization in Mineral Processing in 1984. 

4. I am a Professional Engineer registered with the Professional Engineers Ontario (No. 90225970), Engineers and 
Geoscientists British Columbia (No. 23536) and NWT and Nunavut Association of Professional Engineers and 
Geoscientists (No. L4508). 

5. I have practiced my profession continuously for over 40 years with experience in the development, design, 
operation and commissioning of mineral processing plants, both domestic and internationally. My project design 
and development experience includes the generation of capital and operating costs for heap leach projects, 
including the Camino Minerals Corp., Puiquiois copper heap leach project and associated infrastructure and 
financial modelling of project economics. 

6. L ƘŀǾŜ ǊŜŀŘ ǘƘŜ ŘŜŦƛƴƛǘƛƻƴ ƻŦ άvǳŀƭƛŦƛŜŘ tŜǊǎƻƴέ ǎŜǘ ƻǳǘ ƛƴ ǘƘŜ bŀǘƛƻƴŀƭ LƴǎǘǊǳƳŜƴǘ по-101 Standards of Disclosure 
ŦƻǊ aƛƴŜǊŀƭ tǊƻƧŜŎǘǎ όάbL по-млмέύ ŀƴŘ ŎŜǊǘƛŦȅ ǘƘŀǘ ōȅ ǾƛǊǘǳŜ ƻŦ Ƴȅ ŜŘǳŎŀǘƛƻƴΣ ŀŦŦƛƭƛŀǘƛƻƴ ǘƻ ŀ ǇǊƻŦŜǎǎƛƻƴŀƭ ŀǎǎƻŎƛŀǘƛƻƴ 
and past relevant woǊƪ ŜȄǇŜǊƛŜƴŎŜΣ L ŦǳƭŦƛƭƭ ǘƘŜ ǊŜǉǳƛǊŜƳŜƴǘǎ ǘƻ ōŜ ŀ άvǳŀƭƛŦƛŜŘ tŜǊǎƻƴέ ŦƻǊ ǘƘƻǎŜ ǎŜŎǘƛƻƴǎ ƻŦ ǘƘŜ 
Technical Report that I am responsible for preparing. 

7. I have not visited the Marimaca Oxide Deposit Project site. 

8. I am responsible for sections 1.1 to 1.4, 1.9, 1.13 to 1.15, 1.17 to 1.19, 2.1 to 2.3, 2.5, 2.7, 3.1 to 3.3, 4.1 to 4.6, 
4.10, 5, 12.5, 13, 17, 18.1 to 18.3.4, 18.6 to 18.9, 19, 21.1 to 21.1.2, 21.1.4 to 21.2.3, 21.2.5, 21.2.6, 22, 24, 25.1, 
25.2, 25.6, 25.10 to 25.12, 25.14 to 25.16, 25.17.1.1, 25.17.1.5 to 25.17.1.7, 25.17.2.4 , 26.1, 26.4,26.6, and 27 of 
the Technical Report. 

9. I am independent of the Company as independence is defined in Section 1.5 of NI 43-101. 

10. I have had no prior involvement on the project.  

11. I have read NI 43-101 and the sections of the Technical Report for which I am responsible have been prepared in 
compliance with that Instrument.  As of the effective date of the Technical Report, to the best of my knowledge, 
information and belief, the sections of the Technical Report for which I am responsible contain all scientific and 
technical information that is required to be disclosed to make those sections of the Technical Report not 
misleading. 

Dated: October 8, 2025. 

ά{ƛƎƴŜŘ ŀƴŘ ǎŜŀƭŜŘέ 

Tommaso Roberto Raponi, P. Eng.



   

 

 

CERTIFICATE OF QUALIFIED PERSON 

Carlos Guzmán, FAusIMM 

I, Carlos Guzmán, FAusIMM, certify that: 

1. I am employed as Principal Project Director with NCL Ingeniería y Construcción SpA (NCL), with an office address 

of General del Canto 230, office 401, Providencia, Santiago, Chile. 

2. This ŎŜǊǘƛŦƛŎŀǘŜ ŀǇǇƭƛŜǎ ǘƻ ǘƘŜ ǘŜŎƘƴƛŎŀƭ ǊŜǇƻǊǘ ǘƛǘƭŜŘ άaŀǊƛƳŀŎŀ hȄƛŘŜ 5ŜǇƻǎƛǘ tǊƻƧŜŎǘΣ bL по-101 Technical Report 

ϧ CŜŀǎƛōƛƭƛǘȅ {ǘǳŘȅΣ !ƴǘƻŦŀƎŀǎǘŀ wŜƎƛƻƴΣ /ƘƛƭŜέ όǘƘŜ ά¢ŜŎƘƴƛŎŀƭ wŜǇƻǊǘέύΣ ǇǊŜǇŀǊŜŘ ŦƻǊ aŀǊƛƳŀŎŀ /ƻǇǇŜǊ /ƻǊǇΦ όǘƘŜ 

ά/ƻƳǇŀƴȅέύ ǿƛǘƘ ŀ ǊŜǇƻǊǘ ŘŀǘŜ ƻf October 8, 2025, and an effective date of August 25Σ нлнр όǘƘŜ ά9ŦŦŜŎǘƛǾŜ 5ŀǘŜέύ. 

3. I graduated from the Universidad de Chile with a degree in Mining Engineering in 1995. 

4. I am a Fellow Member of the Australasian Institute of Mining and Metallurgy (FAusIMM), Member N° 229036. 

5. I have practiced my profession for 32 years. I have been directly involved in reviews and reports as a consultant on 

numerous explorations, mining operation and projects around the world for due diligence and regulatory 

requirements. I have extensive experience in mining engineering. I have worked on mining engineering 

assignments. 

6. L ƘŀǾŜ ǊŜŀŘ ǘƘŜ ŘŜŦƛƴƛǘƛƻƴ ƻŦ άvǳŀƭƛŦƛŜŘ tŜǊǎƻƴέ ǎŜǘ ƻǳǘ ƛƴ ǘƘŜ bŀǘƛƻƴŀƭ LƴǎǘǊǳƳŜƴǘ по-101 Standards of Disclosure 

ŦƻǊ aƛƴŜǊŀƭ tǊƻƧŜŎǘǎ όάbL по-млмέύ ŀƴŘ ŎŜǊǘƛŦȅ ǘƘŀǘ ōȅ ǾƛǊǘǳŜ ƻŦ Ƴȅ ŜŘǳŎŀǘƛƻƴΣ ŀŦŦƛƭƛŀǘƛƻƴ ǘƻ ŀ ǇǊƻŦŜǎǎƛƻƴŀƭ ŀǎǎƻŎƛŀǘƛƻƴ 

and Ǉŀǎǘ ǊŜƭŜǾŀƴǘ ǿƻǊƪ ŜȄǇŜǊƛŜƴŎŜΣ L ŦǳƭŦƛƭƭ ǘƘŜ ǊŜǉǳƛǊŜƳŜƴǘǎ ǘƻ ōŜ ŀ άvǳŀƭƛŦƛŜŘ tŜǊǎƻƴέ ŦƻǊ ǘƘƻǎŜ ǎŜŎǘƛƻƴǎ ƻŦ ǘƘŜ 

Technical Report that I am responsible for preparing. 
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1 SUMMARY 

1.1 Introduction 

Marimaca Copper Corp. (Marimaca) commissioned Ausenco Chile Ltda. and Ausenco Sustainability ULC (collectively, 
Ausenco) to compile a Feasibility Study (FS) of the Marimaca Oxide Deposit (MOD) Project. The FS was prepared in 
accordance with the Canadian disclosure requirements of National Instrument 43-101 (NI 43-101) and in accordance 
with the requirements of Form 43-101 F1. 

The responsibilities of the engineering companies who were contracted by Marimaca to prepare this report are as 
follows: 

¶ NCL Ingeniería y Construcción SpA. (NCL) completed work related to geological setting, deposit type, exploration 
work, drilling, sample preparation and analysis, data verification, Mineral Resource Estimate, Mineral Reserve 
Estimate, open pit mine, ore stockpile, waste rock facility, mine production schedule, mine capital cost & mine 
operating cost. 

¶ Ausenco managed and coordinated the work related to the report and developed FS-level design and cost estimate 
for the process plant, heap leach design, general site infrastructure, environmental, permitting and economic 
analysis. 

1.2 Terms of Reference 

¢ƘŜ ǇǳǊǇƻǎŜ ƻŦ ǘƘƛǎ ǊŜǇƻǊǘ ƛǎ ǘƻ ǇǊŜǎŜƴǘ ǘƘŜ ǊŜǎǳƭǘǎ ƻŦ ǘƘŜ C{ ŀƴŘ ǘƻ ǎǳǇǇƻǊǘ aŀǊƛƳŀŎŀΩǎ ŘƛǎŎƭƻǎǳǊŜ ǊŜǎǇƻƴǎƛōƛƭƛǘƛŜǎ. 

All units of measurement used in this report are metric unless otherwise noted. Currency is expressed in United States 
dollars (USD or US$). 

1.3 Property Description and Location 

The concessions that make up the MOD Project and the surrounding Marimaca District concessions are located in 
/ƘƛƭŜΩǎ !ƴǘƻŦŀƎŀǎǘŀ tǊƻǾƛƴŎŜΣ wŜƎƛƻƴ LLΣ approximately 25 km east of the Port of Mejillones, 45 km north of the city of 
Antofagasta, and 1,250 km north of Santiago, Chile. The Project is located at a low altitude of approximately 
1,100 meters above sea level (masl) in the Coastal Cordillera at coordinates 374,820 E and 7,435,132 S (WGS84 UTM). 
The Antofagasta Region has a deep mining heritage and is the largest copper-ǇǊƻŘǳŎƛƴƎ ǊŜƎƛƻƴ ƛƴ /ƘƛƭŜΣ ǘƘŜ ǿƻǊƭŘΩǎ 
largest producer of copper. 
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1.4 Mineral Tenure, Surface Rights, Water Rights, Royalties and Agreements 

The Marimaca Oxide Development (MOD) Project (the Project) is comprised of 20 mining/exploitation concessions 
covering approximately 961 hectares (ha). These concessions are listed in the National Mining Claims Register, and are 
located in the Sierra Naguayán area, Commune of Mejillones, Antofagasta Province, Antofagasta Region. 

All other concessions held by subsidiaries of Marimaca Copper Corp. are currently part of the broader Marimaca District 
or the Sierra de Medina area. 

The Project concessions are located in the zones referred to as La Atómica, Marimaca 1-23, Atahualpa, and 17 parts of 
the zone referred to as Llanos/Mercedes. Each of these zones are made up of several mining/exploitation concessions. 
Each of the mining/exploitation concessions that make up the MOD Project are in good standing and all required annual 
fees have been made up to and including 2025, without interruption. 

Compañía Minera Cielo Azul Limitada όάa/![έύΣ ŀ /ƘƛƭŜŀƴ ǎǳōǎƛŘƛŀǊȅ ƻŦ ǘƘŜ /ƻƳǇŀƴȅΣ ƻǊƛƎƛƴŀƭƭȅ ƘŜƭŘ some of the 
/ƻƳǇŀƴȅΩǎ ƛƴǘŜǊŜǎǘǎ ƛƴ ǘƘŜ ƳƛƴƛƴƎκŜȄǇƭƻƛǘŀǘƛƻƴ ŎƻƴŎŜǎǎƛƻƴǎ through option agreements entered into. 

Certain concessions that underpin the Project are held by other Chilean subsidiaries of the Company, namely Sociedad 
/ƻƴǘǊŀŎǘǳŀƭ aƛƴŜǊŀ /ƻƳǇŀƷƝŀ aƛƴŜǊŀ bŜǿ/ƻ aŀǊƛƳŀŎŀ όάbŜǿŎƻ aŀǊƛƳŀŎŀέύ ŀƴŘ LƴǾŜǊǎƛƻƴŜǎ /ƛŜƭƻ !Ȋǳƭ [ƛƳƛǘŀŘŀ 
όάL/![έύΦ 

In addition, certain net smelter return (NSR) royalty interests have been created over the concessions that make up 
the Project. These include the 1.0% NSR granted to Osisko Gold Royalties in September 2022, for which the Company 
received US$15.5 million. 

Marimaca holds two legal mining easements that cover a substantial portion of the project area. Marimaca has been 
granted a provisional easement over the area designated for the construction of the water pipeline. The final award of 
this provisional easement, through a court resolution, is still pending but is anticipated in the coming months. 

The Company does not hold any water rights or maritime concessions. However, MCAL entered into a sea water supply 
option agreement in October 2022 to secure the future water supply required for the Project. 

1.5 History 

For decades, field expeditions and systematic campaignsτdriven mainly by institutions such as SERNAGEOMINτhave 
ŎǊŜŀǘŜŘ ŘŜǘŀƛƭŜŘ ƎŜƻƭƻƎƛŎŀƭ ƳŀǇǎΣ ǊŜǇǊŜǎŜƴǘƛƴƎ ǘƘŜ Ƴƻǎǘ ǊŜŎŜƴǘ ǎǘǳŘƛŜǎ ƻƴ ǘƘŜ ŀǊŜŀΩǎ ǎǘǊǳŎǘǳǊŜ ŀƴŘ ŜǾƻƭǳǘƛƻƴΦ 

In 2016, Coro Mining Corp (Coro), a predecessor company to Marimaca Copper, began assembling the ground holdings, 
and the Marimaca deposit was identified following a reverse circulation (RC) drilling program. 

An initial resource estimate was completed in January 2017. Mineral reserves were first estimated in 2018, and a 
feasibility study was completed in June of that year. Some baseline information generated to support the 2018 
Feasibility Study was utilized in the 2020 PEA. 
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An Environmental Impact Statement (Declaración de Impacto Ambiental, DIA) and the Mining Safety Regulations and 
Environmental Qualification Resolution (Resolución de Calificación Ambiental, RCA) were approved on July 5, 2018.  

Mineral resources were updated in late 2019, as reported in the 2020 Mineral Resource Estimate (2020 MRE), again in 
the 2022 Mineral Resource Estimate (2022 MRE) and in the 2023 Mineral Resource Estimate (2023 MRE). These are 
considered historical resource estimates for the Project. 

Coro changed its name to Marimaca Copper Corp. in May 2020. 

The drill grid is spaced at 50 x 50 m, while in the northern part, the hole distance is set at 100 m centers. The 2023 MRE 
comprised of drilling from previous programs and additional drilling completed from February 2022 to August 2022. 
The 2025 MRE captures 139,164 m distributed across 554 drill holes.  

A feasibility study was completed in 2025, and the results are discussed in this report. 

1.6 Geology and Mineralization 

The region primarily consists of Jurassic volcanic and intrusive rocks and minor exposures of older Triassic acid volcanic 
and Palaeozoic rocks. The main structural system is the Atacama Fault System (AFS), which has been active since the 
Jurassic period. These NS to NE-oriented faults shape the fabric of the Coastal Cordillera, where Cu-!Ǝ άƳŀƴǘƻ-ǘȅǇŜέ 
and IOCG type deposits dominate the metallogeny.  

Due to its unique structural and supergene mineralization characteristics, Marimaca, situated in the historic Naguayán 
District, stands out as an anomaly among occurrences of this type of IOCG mineralization. 

¢ƘŜ Ƙƻǎǘ ǊƻŎƪ ƛǎ ǘƘŜ άbŀƎǳŀȅłƴ tƭǳǘƻƴƛŎ /ƻƳǇƭŜȄΣέ ŀ ƳƻƴȊƻŘƛƻǊƛǘŜ ƛƴǘǊǳŘŜŘ ōȅ ŀ dyke swarm system consisting of 
various bimodal dyke episodes ranging in composition from gabbro to rhyodacite. The system is oriented NS to NE, 
NW, and WNW, dipping 45-50° to 60-75° towards the east and southeast. 

The main fabric consists of a sheeted-like fracture zone, including faults and dykes, oriented NS to NNE, that controls 
the mineralization at Marimaca and can be observed for kilometers (km) beyond the project area limits. 

Background rock alteration consists of Na-Ca metasomatism. The mineralization is associated with the alteration of 
albite, actinolite, chlorite, and iron oxides. The NS to NE parallel fracture and related veins control chalcopyrite-
magnetite-rich primary mineralization. 

Intense, extensive, and pervasive events of supergene oxidation produced a copper oxide blanket that forms the 
deposit at Marimaca. Surface data indicate that copper oxides are influenced by a highly fractured host rock, creating 
a high-permeability background generated by the superposition of multiple fracturing events and dyke intrusions. The 
oxidation resulted from the alteration of a previous secondary sulphide-enriched blanket, producing zonation from 
Brochantite-Atacamite at the cores immediately surrounding the remnant patches of secondary sulphides and 
successive external halos of predominant chrysocolla and further external wad. 
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Compared to other belt deposits, Marimaca is entirely hosted by intrusive rock units that become extremely permeable 
due to intense fracturing. Consequently, the style of mineralization varies significantly from typical volcanic-hosted 
manto-type copper deposits. 

Marimaca's most important structural feature is a system of sub-parallel, planar, pervasive, and persistent fractures 
occurring along an NS elongated structural belt. 

The Marimaca alteration consists of a metasomatism with little evidence of destructive hydrothermal alteration. Calc-
sodic (Na-Ca) metasomatism is a background alteration, whereas albitization and chlorite are alteration minerals 
associated with mineralization. Some K-spar and biotite are also observed. Limonite, mostly goethite, is associated 
with copper mineralization in the oxide zone. 

The mineralogy of the oxide zone consists of Brochantite, Atacamite, Chrysocolla, and wad occurring as disseminations 
and impregnation of fractures in the parallel band system with an NS orientation, but also in diagonal fault systems 
with NE and NW orientations. The subjacent mixed zone consists of copper oxides and remnants of chalcocite and 
covellite, minor pyrite and chalcopyrite. The secondary sulphides carry mostly sooty chalcocite, replacing pyrite and 
covellite after chalcopyrite. 

There is strong evidence that the actual body of oxide formed due to the oxidation of a previous sulphide blanket. 
Remnants of this blanket were encountered, consisting of chalcocite and covellite replacing pyrite and chalcopyrite. 
The oxidation process is evident in the Mixed zone, where green and black copper oxides partially replace secondary 
sulphides. The blanket's mineralogical zoning and copper grade distribution suggest repeated lateral migration and 
accumulation events. 

1.7 Exploration and Drilling 

Recent exploration work includes: 

¶ Updating the drilling sample database with new assays (mostly cyanide soluble copper CuCN) for all samples 
>0.1 Cu%. Since the 2021 campaign, Sequential Copper has been the standard assay methodology for all samples. 

¶ Re-logging previous drill holes to better define mixed and secondary sulphide mineralization, benefiting from the 
new assay data. 

¶ Updating and verifying the topographic field bases. 

¶ Completing a new drone-driven imaging and topographic ortho-restitution. 

¶ Re-interpreting rock geochemistry. 

¶ Conducting high-resolution magnetics and deep IP/R geophysics surveys provided additional information for the 
deep sulphide exploration. 

¶ Detailed surface mapping of dyke system, emphasizing rock types and contact relationships. 
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The 2022 photogrammetric survey was updated using a new high-resolution UAV survey. The total district area, 
measuring 56 km², was surveyed along 302 flight lines spaced 55ς70 m apart at an average altitude of 200 m above 
the surface (Figure 9-2). The flight resolution was 5 cm per pixel. A digital elevation model (DEM) was generated with 
interpolated level curves at 1-m intervals for use at a 1:1,000 scale. 

Other products, including RGB, lithology, limonite, and FeOx index images, were also produced. Conventional 
topography provided essential support, creating a sufficient network of points from official bases to balance and 
orthorectify the UAV image and DEM. All topographic bases have been certified, with coordinates reported in the UTM 
PSAD56 and WGS84 systems. 

1.7.1 Target for Further Exploration - Mercedes Shallow Oxide Potential at Mercedes Satellite Target 

Reverse circulation (RC) drilling at the Mercedes Target (Mercedes) has expanded the area of surface oxide copper 
mineralization to 700 m along strike and 400 m in width. A total of eight holes were completed, with six intersecting 
mineralization. Mercedes is situated less than 500 m north of the northern edge of the Marimaca Oxide Deposit (MOD) 
and continues to demonstrate clear potential to enhance the CƻƳǇŀƴȅΩǎ ƭŜŀŎƘŀōƭŜ ǊŜǎƻǳǊŎŜ ōŀǎŜΦ In 2021, 25 shallow 
RC drills were completed, targeting the anomalies identified in both the magnetic survey and surface geochemical 
sampling previously completed. The Company has completed an additional 2,200 m to extend the mineralized 
envelope of the discovery. 

Table 1-1 shows intersections encountered in the drilling programƴŀŘ ǇǊŜǎŜƴǘŜŘ ƛƴ ǘƘŜ ƴŜǿǎ ǊŜƭŜŀǎŜ ǘƛǘƭŜŘ άMarimaca 
ŜȄǘŜƴŘǎ ǎƘŀƭƭƻǿ ƻȄƛŘŜ ǇƻǘŜƴǘƛŀƭ ŀǘ aŜǊŎŜŘŜǎ ǎŀǘŜƭƭƛǘŜ ǘŀǊƎŜǘΣ нлнпΦέ 

Table 1-1: Table of Intersections 

Hole TD From To m %CuT 

MER-18 250 

4 50 46 0.20 

4 14 10 0.36 

20 44 24 0.20 

192 240 48 0.15 

MER-19 290 
52 60 8 0.33 

186 220 34 0.20 

MER-20 260 

18 104 86 0.21 

22 62 40 0.31 

22 42 20 0.50 

MER-21 300 

72 94 22 0.21 

82 92 10 0.29 

268 284 16 0.21 

MER-22 300 No significant intercepts 

MER-23 300 40 66 26 0.23 

MER-24 250 No significant intercepts 

MER-25 250 8 76 68 0.64 
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Hole TD From To m %CuT 

28 70 42 0.89 

164 214 50 0.33 

202 214 12 0.74 

 

1.7.2 Drilling 

The drilling database includes data from 139,164 m of drilling, comprising 52 Diamond Drill (DDH) holes totaling 
11,978 m and 502 Reverse Circulation (RC) holes totaling 127,186 m. Hole collars and deviations were surveyed. 
Samples were carefully logged and assayed for total and soluble copper, as well as CuCN. The resource estimation 
focused on total copper and soluble copper. 

For the 2023 Mineral Resource Estimate historical drill samples were re-logged, incorporating the updated assays. All 
new data was entered into the project database. As a result, mineral domains were better defined, and detailed 
mapping, supported by the continued Sequential Copper assaying methodology. All samples with 0.1% Cu or higher 
from the historic database were assayed for CuCN, and all new drilling samples since the 2021 campaign have been 
analyzed using the Sequential Copper methodology. Table 1-2 summarizes the drill campaigns conducted for the 
Project to date. 

Table 1-2: Drill Campaigns Summary Conducted for the Marimaca Project to Date. 

Marimaca Project 

Drilling Summary March-August 2016 

Project Type Holes Total Meters 

Discovery RCH Drilling Reverse Circulation 15 2,710 

Resource 100x100 RCH Drilling Reverse Circulation 39 8,910 

DDH Metallurgy Column Test Diamond Drilling HQ 6 2,008 

Total RCH 54 11,620 

Total DDH 6 2,008 

Marimaca Project 

Drilling Summary September-December 2017 

Project Type Holes Total Meters 

Infill 50x50 m RCH Drilling Reverse Circulation 59 11,928 

DDH Geometallurgy Diamond Drilling PQ 4 820 

DDH Geothecnics Diamond Drilling HQ3 6 1,230 

Total RCH 59 11,928 

Total DDH 10 2,050 

Marimaca North-East 

Drilling Summary November 2017-January 2018 

Project Type Holes Total Meters 

Discovery RCH Drilling Reverse Circulation 11 2,950 

Total RCH 11 2,950 
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La Atómica 

Drilling Summary November 2017-January 2018 

Project Type Holes Total Meters 

Discovery RCH Drilling Reverse circulation 14 3,220 

Total RCH 14 3,220 

Phase II La Atómica Project 

Drilling Summary August 2018-August 2019 

Project Type Holes Total Meters 

Exploration - Delineation Reverse Circulation 55 12,980 

EW Exploration Reverse Circulation 6 1,050 

Manolo Sector Exploration Reverse Circulation 9 2,120 

DDH Geometallurgy - La Atómica PQ Diamond Drilling 9 2,203 

Total RCH 70 16,150 

Total DDH 9 2,203 

Phase II Atahualpa - Tarso Projects 

Drilling Summary August 2018-August 2019 

Project Type Holes Total Meters 

Discovery and Exploration Reverse Circulation 61 17,700 

High Grade Exploration - Delineation Reverse Circulation 16 4,200 

EW Exploration Reverse Circulation 32 7,.266 

Tarso Exploration Reverse Circulation 29 7,200 

DDH Geometallurgy - Atahualpa PQ Diamond Drilling 14 2,715 

Total RCH 138 36,366 

Total DDH 14 2,715 

Phase III Marimaca Deep Drilling, Marimaca Mixed Target (MAMIX) 

Drilling Summary February-September 2021 

Project Type Holes Total Meters 

Marimaca Sulphide Reverse Circulation 4 2,772 

Marimaca Re-entry (MAMIX) Reverse Circulation 13 3,610 

Total RCH 4 6,382 

Phase IV Marimaca Infill - MAMIX 

Drilling Summary February - August 2022 

Project Type Holes Total Meters 

Marimaca Infill RCH Drilling Reverse Circulation 150 33,952 

Marimaca Infill DDH Drilling PQ Diamond Drilling 6 1,600 

Marimaca Re-entry (MAMIX) Reverse Circulation 25 3,968 

Marimaca (MAMIX) Reverse Circulation 2 650 

DDH Geotechnics Diamond Drilling HQ3 7 1,402 

Total RCH 152 38,570 

Total DDH 13 3,002 

Marimaca 2025 MRE Reverse Circulation 502 127,186 

  Diamond Drilling 52 11,978 

TOTAL 554 139,164 
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Drillex and Major Drilling completed the 2021 and 2022 RC drilling using diameters ranging from 5 3/4 to 5 5/8 inches. 
Local contractors oversaw the drilling operation. An experienced topographer examined the collars. Datawell Services 
conducted the downhole surveys for the 2021 and 2022 campaigns. 

The drill holes were placed approximately 50 m apart in two directions: 220° and 310°, with a dip of -60°. Thirty-one 
holes were re-entered, totaling 6,578 m and reaching depths of up to 500 m. 

Samples were collected at 2 m intervals. Recoveries were monitored by weighing samples, and precise control was 
applied during the division process at the drill site. Marimaca technical staff verified all data. Measured recoveries 
exceed 95% for RC drilling, with no significant variations observed. 

All holes were geologically logged using digital data capture. The data includes rock types, structure, alteration, and 
mineralization based on drilling intervals, recoveries, and analytical results. After validation, the mineral and alteration 
zones were delineated. The results were entered into a database as a table containing all mapped data, and a 
consolidated drill log was produced. Most of this work was conducted by an experienced senior consultant geologist, 
with support from a junior geologist. 

Drill cuttings from RCH were collected and cleaned to provide a geological description of the samples. The initial log 
documented rock types, structures (as observed in the cuttings), and alteration. Copper mineralogy was re-logged as 
chemical results became available. 

Besides measuring deviations, most holes were surveyed with an optical televiewer (OPTV or BHTV) to gather structural 
and orientation data. This device continuously and thoroughly recorded the walls, capturing structural details. The 
structures were categorized into ranks based on their width, and the results were reported and plotted on 
stereographic nets and rosette diagrams. This information helped in building the structural model in the 2023 MRE 
exercise. 

1.8 Sampling Preparation and Security 

There are no historical records or knowledge of pre-Marimaca sampling. 

1.8.1 Drillhole Sampling in Analytical Laboratories 

Since 2017, assay samples informing Marimaca Mineral Resources have been prepared at a laboratory site in Calama 
and assayed by Andes Analytical Assay Ltd. (AAA) in Santiago. During earlier campaigns, samples were prepared at the 
project site and assayed by Geolaquim Ltd. in Copiapó, with AAA as the umpire laboratory. MC only worked with an 
umpire laboratory during the first RC drilling campaign. 

Laboratory personnel transfer samples from the Project to Calama, and then the prepared pulps are returned to 
generate the analysis batches. Upon reception, sample details are logged, and insertion points for quality control 
samples in the sample flow are determined. 

Laboratory results are loaded directly from digital assay certificates into the database to minimize error sources.  
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All laboratories are ISO certified and independent from Marimaca. 

1.8.2 Reverse Circulation Sampling 

Marimaca RC holes are drilled on a continuous 2-meter basis, and their samples are riffle split on site three times, up 
to one-ŜƛƎƘǘƘ όмнΦр҈ύ ƻŦ ǘƘŜƛǊ ǾƻƭǳƳŜΦ ¢ƘŜ ƭŀǎǘ ǎǇƭƛǘ ȅƛŜƭŘǎ άǎŀƳǇƭŜ !έΣ ǿƘƛŎƘ ƛǎ ǎŜƴǘ ŦƻǊ ǇǊŜǇŀǊŀǘƛƻƴ ŀƴŘ ŀǎǎŀȅƛƴƎΣ ŀƴŘ 
άǎŀƳǇƭŜ .έΣ ǿƘƛŎƘ ƛǎ ǳǎŜŘ ǘƻ ƻōǘŀƛƴ ŘǊƛƭƭ ŎǳǘǘƛƴƎǎ όм ƪƎύ ŀƴŘ ŎƻŀǊǎŜκǇǊŜǇŀǊŀǘƛƻƴ ŘǳǇƭƛŎŀǘŜǎ ŀƴŘ ǘƘŜƴ ǎǘƻǊŜŘ ƛƴ ǎǇŜŎƛŀƭ 
facilities on site. 

1.8.3 Core Sampling 

For diamond drill holes (DDH), samples are collected every 2 m from a half-core, while the other half is stored on site. 
Samples are prepared according to a standard protocol: drying (less than 5% humidity), crushing to 80% at -10 Tyler 
mesh = 1.65 mm, homogenizing, splitting, and pulverizing a 400-gram (g) subsample to 95% at -150 Tyler mesh = 0.104 
mm. AAS assays all samples for total copper (CuT) and soluble copper (CuS). The latter was initially determined from a 
specific CuS test and is currently derived from a sequential copper (CuSec) routine. 

1.8.4 Density Determinations 

Specific gravity was systematically measured on core fragments using a water displacement method with a paraffin 
coating. The fragments range from 7 to 26 cm in length. Measurements were conducted by Mecánica de Rocas (Rock 
Mechanics lab in Calama). Each selected piece was logged in detail and photographed. Then, they were sent to 
/ŀƭŀƳŀΩǎ wƻŎƪ ¢Ŝǎǘǎ ŎŜǊǘƛŦƛŜŘ ƭŀōƻǊŀǘƻǊƛŜǎ ŦƻǊ ǘƘŜ ŎƻǊǊŜǎǇƻƴŘƛƴƎ ǳƴƛǘ ǿŜƛƎƘǘ ŀǎǎŜǎǎƳŜƴǘΦ 

Density samples were collected at approximately 20 m intervals. From 2016 to 2022, 634 samples were tested. 

1.8.5 Sample Security and Storage 

All drilling assay samples are collected by company personnel or under their direct supervision. Samples from Marimaca 
were initially processed at the project site and shipped directly from the property to a laboratory facility for final 
preparation. Later, upon their return, they returned to the laboratory for analysis. 

Appropriately qualified staff at the laboratories collect assay samples. Sample security involved two aspects: 
maintaining the chain of custody of samples to prevent unnoticed contamination or mixing, and making active 
tampering as difficult as possible. 

1.8.6 Sample Preparation and Analysis 

Samples are prepared following a standard protocol: Drying (<5% humidity), crushing up to 80% to -10 Tyler mesh = 
1.65 mm, homogenizing, splitting and pulverizing a 400-g subsample up to 95% to -150 Tyler mesh = 0.104 mm. AAS 
assays all samples for total copper (CuT) and soluble copper (CuS). The latter was initially obtained from a specific CuS 
test and currently from a sequential copper (CuSec) routine. 

Laboratory results are loaded directly from digital assay certificates into the database to minimize error sources. 
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1.8.7 Quality Assurance and Quality Control 

The analytical quality control uses coarse/preparation (PRD) and pulp (PUD) duplicates, standard reference materials 
(SRM), and, since 2018, fine blanks (FBL) for contamination analyses. Check samples (CHD) were only used during the 
pilot exploration campaign. 

Control samples are systematically inserted among regular samples and submitted for assaying to the primary 
laboratory, which is currently Andes Analytical Assay (AAA), and was previously Geolaquim (GLQ). Marimaca has 
protocols for handling analytical results, which are described further in this section. These protocols can ultimately 
trigger re-assays of entire or portions of sample batches. Table 1-3 illustrates the evolution of QA/QC controls 
throughout the Project's history. 

Table 1-3: QA/QC Controls in the tǊƻƧŜŎǘΩǎ IƛǎǘƻǊȅ 

Hole Type Campaign Period Holes Lab 
Coverage 

CHD PRD PUD SRM FBL 

RC 

MAR 01-16 2016 15 
GLQ 

19% - - - - 
AAA 

MAR 17-54 2016 39 GLQ - - 6% 6% - 

MAR 55-124 
2017-2018 84 AAA - 7% 7% 5% 1% 

LAR 01-14 

LAR 15-84 2018 70 AAA - 7% 7% 4% 3% 

AER 01-03 

2018-2019 138 AAA - 8% 8% 4% 4% ATR 01-109 

TAR 01-26 

MAR 125-178 

2021-2022 156 AAA - 7% 7% 3% 4% 
LAR 85-109 

ATR 110-167 

TAR 27-42 

DDH 

MAD 01-06 2016 6 GLQ - - 10% 8% - 

MAD 07-16 2017 10 AAA - - 10% 7% 1% 

ATD 01-13 
2019 22 AAA - - 11% 7% 2% 

LAD 01-09 

ATD 14-18 

2021-2022 18 AAA - - 10% 5% 5% LAD 10-11 

MAD 17-22 

Source: Marimaca, 2023. 

Marimaca has continuously improved and refined its QA/QC programs over time. Total coverage is approximately 20% 
in all cases, which surpasses industry standards. There is a surplus of duplicate sample coverage for RC holes, largely 
to the detriment of SRM sample coverage, which reached only 3% in the most recent campaign. 
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The SRM analysis demonstrates very good accuracy and precision at almost all levels, with generally minor observations 
and some uncertainty in the case of recent DDH holes, primarily due to low coverage. The QP recommends at least 
doubling the total SRM coverage, and, to the extent possible, reducing the number of reference values to five or fewer. 

The duplicate analysis demonstrates excellent precision, with almost no discrepancies, except for the limited control 
measures implemented during the pilot drilling campaign. This issue is moderately alleviated due to the strong 
correlation among check samples. The QP recommends considering the inclusion of more control samples in future 
campaigns and reducing excessive duplicate coverage in favour of other control types. 

The blank analysis shows no evidence of contamination. While not irrelevant, the absence of blank samples in previous 
campaigns is of moderate to low concern, particularly after reviewing the quality controls reported by both 
laboratories. Given that the SRM and duplicate sample analyses performed well, the QP considers it reasonable to infer 
a low probability of contamination in campaigns that lack blanks.  

1.8.8 Qualified Person (NCL) Comments 

After three visits and carefully reviewing field protocols, reports, and QA/QC procedures, the QP concludes that both 
company and laboratory personnel took care in collecting, managing, and assaying drill hole data. Thus, there is no 
reason to doubt the reliability of exploration and information provided by Marimaca. Furthermore, an extensive review 
of reports and analytical results suggests that, apart from minor concerns that can be easily mitigated through 
recommended measures, the resource database used by Marimaca appears to be free of apparent bias. 

1.9 Mineral Processing and Metallurgical Testwork 

Marimaca has completed seven metallurgical testing campaigns between 2017 and 2024 (Geomet I, II, III, IV, V, VI and 
VII) to characterize the metallurgical response of samples collected from its Marimaca Copper Project. A summary of 
these testwork campaigns is as follows: 

Geomet I and II: Testwork with seven samples (Marimet 1 to 7) including ISO pH, sulphation, and column tests (1 m). 
Testworks were performed at crush sizes P90 of 12.7 mm and P90 of 19.0 mm, irrigation rate 10 L/h/m2, without salt, 
raffinate (10 g/L H2SO4, Cu: 0.3 g/L). 

Geomet III: Bottle rolls ISO pH tests. 

Geomet IV: A first phase considered four samples (BROC, CRIS, WAD, MIX) including ISO pH tests, sulphation, and mini 
columns (30 cm). NaCl dosage in agglomeration (0 and 15 kg/t) and resting time (2 and 15 days) were analyzed. A 
second phase of tests included mixtures (OX, COMB, SU) including ISO pH test, sulphation, mini columns, and taller 
columns (1 and 1.5 m). Irrigation rates of 5 and 8 L/h/m2, NaCl dosage in agglomeration (0, 15, and 25 kg/t), and resting 
time (2, 15, and 30 days) were analyzed. ROM leach tests (1 m3 gabion baskets). Seawater (H2SO4: 10 g/L, Cl-: 40 g/L) 
was used in both phases. Crush size P90 of 12.7 mm. 

Geomet V: This program included five samples (BROC, CRIS, WAD, MIX, ENR) in mini columns (0.30 m dia.) and columns 
(4 m high). Crush size: P90 of 12.7 mm. ISO pH and sulphation tests were included. Agglomeration acid dose: 20 and 30 
kg/t for mini columns and 20 and 25 kg/t for columns. Salt dose: 0 kg/t for BROC, CRIS and WAD, 15 kg/t for MIX and 
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ENR. Rest time: 3 days for BROC, CRIS and WAD, 30 days for MIX and ENR. Irrigation rate: 12 L/h/m2 for mini columns 
and 12 ς 15 L/h/m2 for columns. 

Geomet VI: This program utlized a sample with 50% BROC / 50% CRIS leached in 1 m high columns to determine the 
impurity dissolution capacity. Testwork with five column leach tests in series. Seawater (H2SO4: 10 g/L, Cl-: 22 g/L) is 
used for columns 1 and 2. Pregnant leach solution (PLS) from columns is fed to SX, generating raffinate that is fed to 
column 3. Crush size: P90 of 12.7 mm. Irrigation rate: 10 L/h/m2. Agglomeration acid dosage: 20 kg/t, rest: 3 days. No 
salt added during curing. Irrigation cycle per stage: 10 days. 

Geomet VII: This program included five samples (BROC, CRIS, WAD, MIX, ENR) leached in 4 m high columns. ISO pH 
and sulphation tests were included. Crush sizes include P80 of 19 mm and 12.7 mm. Irrigation rates of 6-8-10 L/h/m2 
for BROC. Salt dose: 0 kg/t for BROC, CRIS, WAD, and 15 kg/t for MIX and ENR. Rest period: 3 days for BROC, CRIS, 
WAD; 30 and 45 days for MIX and ENR. Irrigation solution: Raffinate specially prepared for the campaign. It contains 
0.33 g/L Cu, 2.5 to 3.1 g/L FeT, 2.23 g/L Al, 1.59 g/L Mg, 21.3 to 24.2 g/L chloride and 10 g/L H2SO4. 

Comminution testing: Comminution testing was completed at SGS Chile. The test program included bond crushing 
work index (CWi) tests and Bond Abrasion (Ai) tests. The abrasion index is used to estimate steel consumption in the 
crusher linings. Results were obtained for metallurgical units BROC, CRIS, WAD, ENR and MIX. Average CWi value for 
the BROC samples was 17.0 kWh/t, classified as difficult to crush. Average CWi for CRIS was 18.2 kWh/t, also classified 
difficult to crush. WAD samples have an average CWi of 14.2 kWh/t, considered medium difficulty to crush, while the 
ENR samples had an average CWi of 20.1 kWh/t, classified as very difficult to crush. For design purposes, the 75th 
percentile a value of 23 kWh/t was used. 

Testwork campaigns permitted determination of copper extraction and acid consumption for the mineral subzones: 
BROC, CRIS, WAD, MIX and ENR under different operating conditions. The testwork program provided information to 
define process operating conditions for each mineral subzone. 

Metallurgical variability tests were done during 2020 in order to improve the knowledge about mineral characteristics 
based on chemical characterization and ISO-pH tests for sample composites of metallurgical units BROC, CRIS, WAD, 
ENR and MIX. Chemical characterization included total copper head grade (CuT), acid soluble copper (CuS), cyanide 
soluble copper (CuCN), residual copper (CuR) and analytical acid consumption (CAA). ISO-pH tests included kinetics of 
copper dissolution up to 72 hour at a pH of 1.1. A total of 412 composite samples were tested. Results show that 
variability tests adequately cover the life of mine (LOM) plan. 

The testwork program permitted to develop a geometallurgical model for copper recovery and net acid consumption. 
The kinetic copper extraction model is the proxy model recovery that best suits for this parameter. It is based on data 
from columns from 0.3 m to 4 m height for all the model zones available, using the subset data from Geomet V and VII. 
The data used for ENR zone need to be developed with more representative samples as only one set of data is used to 
develop this model. The model for each mineral subzone is presented in Table 1-4. These models are valid for leach 
solution to ore ratios between 2:1 to 3:1 t at 4 m column height.  

The parameters used are defined as follows:  

¶ LP: Leaching potential (LP) defined by the following equation: 
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¶ LR: Leaching ratio (m3 of solution: tonnes of ore leached). 

Table 1-4: Cu Extraction Models 

Cluster UGM Cu Extraction, % 

C1 BROC/CRIS ὒὖzπȢωςπz
ρ %80ρȢχτzὒὙȢ

ρ %80ρȢχτzσȢ
 

C2 WAD 
πȢωχzὅόὛπȢχz ὅόὅὔπȢςπςzὅόὙ

ὅόὝ
ᶻ
ρ %80ρȢτz ὒὙȢ

ρ ὉὢὖρȢτz σȢ
 

C3 MIX ὒὖzπȢψχυz
ρ %80ρȢχz ὒὙȢ

ρ %80ρȢχz σȢ
 

C4 ENR ὒὖzπȢχσψz
ρ %80ρȢσz ὒὙȢ

ρ %80ρȢσz σȢ
 

 

Model fitting regarding the Geomet V and Geomet VII campaigns at solution to ore ratio of 3:1 shows that absolute 
error of copper extraction for BROC/CRIS model is within 2.2 percentual points in Geomet V and Geomet VII. For WAD 
the model overestimates Geomet V by 0.8 percentual points and significantly underestimates Geomet VII by 16.8  
percentual points. For MIX the model slightly underestimates Geomet V by 3.2 percentual points and overestimate 
Geomet VII by 6.8 percentual points. For ENR the model overestimates Geomet V by 5.1 percentual points and 
overestimates Geomet VII by 6.2  percentual points. 

The net acid consumption model (CAN) was developed using a set of data available for Geomet VII. The net acid 
ŎƻƴǎǳƳǇǘƛƻƴ ƳƻŘŜƭ ǳǎŜŘ ƛǎ ŀ ŦǳƴŎǘƛƻƴ ƻŦ άCмέ ŀǎ ŜȄǇŜǊƛƳŜƴǘŀƭ ǾŀƭǳŜ ƻŦ ǘƘŜ Ǌŀǘƛƻ /!.κ/!! ŀǘ ŀ ƎƛǾŜƴ ƭŜŀŎƘƛƴƎ Ǌŀǘƛƻ ό[wύ 
ŀƴŘ άCнέ ŀǎ ŜȄǇŜǊƛƳŜƴǘŀƭ Ǿŀlue of the leaching potential (LP) recovery at a given leaching ratio. The parameters used 
are defined as follows: 

¶ CAA: Analytical acid consumption (kg/t) 

¶ CAB: Gross acid consumption (kg/t) 

Table 1-5: Net Acid Consumption Models 

Cluster UGM Net Acid Consumption, kg/t 

C1 BROC/ CRIS ὅὃὃzὊρ  πȢρυτ z ὅόὝ z ὒὖ z Ὂς 

C2 WAD ὅὃὃzὊρ  πȢρυτ z ὅόὝ z ὒὖ z Ὂς 

C3 MIX ὅὃὃzὊρ  πȢρυτ z ὅόὝ z ὒὖ z Ὂς 

C4 ENR ὅὃὃzὊρ  πȢρυτ z ὅόὝ z ὒὖ z Ὂς 
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The experimental values are: 

Table 1-6: Experimental Values of Acid Consumption Model 

Leach Solution to Ore Ratio  F1 F2 

1.50 0.73 0.78 

2.00 0.79 0.82 

2.50 0.86 0.86 

3.00 0.92 0.88 

 

The copper recovery model and net acid consumption model are adequate for the level of this engineering and 
testwork done. However, it is recommended to perform additional testing, focusing on further geometallurgical 
development in order to improve model accuracy. Metallurgical tests should consider the following operational design 
conditions: 

¶ Heap height: 4 m 

¶ Leaching ratio: 3.0:1 m3/t  for oxides and 2.2:1 m3/t for sulphides 

¶ Crushed product size P80: 12.7 mm 

¶ Irrigation rate: 10 L/h/m2 

¶ Irrigation in two stages using intermediate leach solution (ILS) in the first stage and raffinate in the second stage 

¶ Air addition rate: 0.3 m3/h/m 2 (for sulphides) 

¶ Salt addition in agglomeration ς design: 15 kg/t (sulphides) 

¶ Agglomerated ore moisture: 8 % (wet basis) 

It is recommended to update the net acid consumption model to consider unique values of the experimental factors 
F1 and F2 for each mineral subzone. 

1.10 Mineral Resource Estimate 

The Mineral Resources Estimation discussed herein is based on information from 139,164 m of DDH and RC drilling, 
stored in a secured central database, and evaluated using a geostatistical block modelling technique. 

For the 2023 Mineral Resource Estimate, rock structure and mineral zone distribution were manually interpreted on 
paper using a series of orthogonal vertical cross-sections oriented NE and NW, at a scale of 1:1,000. The entire deposit 
area was covered with sections spaced 50 meters apart. The identified mineral zones include: Brochantite, chrysocolla, 
enriched, mixed, and wad. Additionally, a chalcopyrite unit was identified and modelled, but it has been considered 
waste for this MRE, which is based on leachable material. Then, the lines of the sections were transformed into 3D 
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units using geological criteria, Leapfrog tools, and several technical meetings for final approval. The order of 
interpretation was litho-structure first, followed by the mineral zone, with transparent overlays. 

The Mineral Zone (MZ) interpretations were used as MRE domains. The interpretation of mineral zones was primarily 
based on drillhole logging. 

For the 2023 MRE exercise, the lithological model was fully updated, incorporating revisions to rock and structure units 
based on detailed surface mapping and drill hole sample logging. The Mineral Zone model was also updated, primarily 
reflecting the results from new infill drilling. 

Hole collars and deviation were surveyed. Samples were logged and assayed for Total and Soluble Cu (CuT and CuS). 
All >0.1% CuT samples were assayed for Cyanide Soluble Cu (CuCN) as part of the Sequential Cu methodology, aiming 
to improve the quality of mixed and secondary sulphide logging. The resource estimation was limited to CuT and CuS. 

The drilling, logging, sampling, analysis, and recording information procedures are consistent with generally recognized 
ƛƴŘǳǎǘǊȅΩǎ ōŜǎǘ ǇǊŀŎǘƛŎŜǎΦ The QP concludes that the samples are representative of the source materials and there is no 
evidence that the sampling process introduced any bias. 

The average specific gravity (SG) of each estimation unit was calculated using a set of 634 measures from the DDH 
campaigns and surface samples, divided by mineral zone. Outliers were not considered when calculating the average 
figures; Table 1-7 presents the specific gravity and number of samples for each of the mineralized zones. 

Table 1-7: Mineral Zones Specific Gravity 

Mineral Zone N Samples Mean Specific Gravity 

BROC 160 2.639 

CP 24 2.746 

CRIS 110 2.665 

ENR 39 2.681 

MIX 42 2.695 

WAD 67 2.628 

LIX 84 2.657 

PY 69 2.729 

EST 39 2.642 

Total 634 2.665 

 

Marimaca implemented analytical quality control measures consistent with accepted industry best practices. The 
analytical quality control program includes the use of control samples inserted with all samples submitted. The control 
samples show good results. See Section 11 for details. 

To validate the use of data from the DDH and RC exploration campaigns, samples from twin holes (RC vs. DDH) with a 
maximum depth close to 10 m from both campaigns were compared using the GS Lib Getpairs routine. 
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Virtually all samples are 2 m long, so it was decided that no further action was necessary in this regard. 

The contact characteristics between the units to be estimated were reviewed, considering the mean grade of the 
samples and their distance to the contact as defined in the solids model. 

The existence of outliers in the estimation populations was analyzed using the log-ǇǊƻōŀōƛƭƛǘȅ ŎǳǊǾŜǎ ŦƻǊ ŜŀŎƘ ǎŀƳǇƭŜΩǎ 
population, looking for singularities in the curves that may signal the presence of an outlier limit. Identified values were 
used to cap the different populations. 

The MRE is divided into six mineralogical sub-domains. Brochantite, Chrysocolla, Mixed, Secondary Sulphides, and WAD 
are part of the leachable resources for the Project. Chalcopyrite is included for completeness of the resource estimate 
but is explicitly excluded from the MRE for the FS. Figure 1-1 shows the distribution of copper minerals by geological 
sub-domain. 

Figure 1-1: Distribution of Copper Minerals by Geological Sub-Domain 

 

Source: Marimaca, 2023. 
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The deposit shows inherent grade dispersion, as seen in the twin holes RC vs RC analysis. This dispersion is also reflected 
in the RC vs DDH analysis; however, the grade distribution among different populations remains similar, as shown by 
the QQ plots. The slight differences in means between the compared populations consistently favour the RC samples, 
which aligns with the earlier discussion on the chosen drilling method. This is common in oxide deposits, where water 
influence during DDH drilling causes some ore to be washed away. The observed dispersion characterizes the deposit, 
as confirmed by cross-validation with the nearest-neighbour; therefore, it is concluded that combining DDH and RC 
samples does not introduce bias into the data. The QP sees no valid reason to prevent the joint use of DDH and RC 
samples for resource estimation. 

Correlograms were created for the mineral zones in the geological model, including Brochantite, Chrysocolla, Enriched 
and Mixed, Wad, and Chalcopyrite. The variography of CuT was conducted using all samples within the estimation MZ 
solids. Correlograms in various directions were calculated based on the structural zones outlined in the structural 
ƳƻŘŜƭ ŀƴŘ ŘƛǎŎǳǎǎƛƻƴǎ ǿƛǘƘ aŀǊƛƳŀŎŀΩǎ ǘŜŎƘƴƛŎŀƭ ǘŜŀƳΦ ¢ƘŜ ƴǳƎƎŜǘ ŦƻǊ ŜŀŎƘ ǇƻǇǳƭŀǘƛƻƴ ǿŀǎ ŘŜǘŜǊƳƛƴŜŘ ǳǎƛƴƎ 
downhole correlograms. 

Ordinary Kriging was used for grade interpolation due to the characteristics of the deposit and the availability of data. 
Four kriging plans were developed to be executed sequentially. The main idea is to systematically fill the grade model, 
starting with a restrictive estimation plan that only considers interpolation between drill holes with separations below 
85% of the variogram sill. The subsequent plans gradually increase the search distance and relax other restrictions until 
the estimation is complete. 

Resource classification was performed based on the conditions determined by the number and location of samples in 
the neighbourhood of each block. This criterion complies with the requirements established by the CIM code. The first 
pass produces block estimates with at least two drill interceptions, both within distances shorter than the D85. The 
second pass maintains the restriction on the number of drill intercepts but doubles the search range to twice the D85. 
These two passes generate Measured and Indicated Resources, respectively. The third pass increases the search radius 
to four times the D85 and limits the number of drill holes within this range to one, resulting in an Inferred Resource. A 
fourth pass was added, utilizing a large search radius to ensure that all blocks within the geological model are accurately 
estimated. This fourth pass produces potential mineralized rock. 

Visual Validation, Statistical Validation, SWAT plots, and Nearest-Neighbour Analysis were conducted to verify the 
quality of the generated block model. The validation results showed that the estimated grades maintain the 
characteristics of the mean grade, overall variability, and tendencies of the original samples.  

Table 1-8 shows the MOD 2025 MRE. The resource evaluation presented here provides a reasonable estimate of the 
Mineral Resources at the Project based on the current sampling level. The Mineral Resources have been estimated in 
accordance with the current CIM Estimation of Mineral Resource and Mineral Reserves Best Practices Guidelines and 
definitions under the JORC 2012 Code. Mineral Resources are not Mineral Reserves and have not demonstrated 
economic viability. There is no certainty that all or any part of the Mineral Resource will be converted into Mineral 
Reserve.  
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Table 1-8: MOD Total Mineral Resource Estimate (2025 MRE) 

Mineral Resource Category and Type 
Quantity CuT CuS CuT CuS 

(Mt) (%) (%) (t) (t) 

Total Measured  103.4 0.45 0.27 466,041 278,165 

Total Indicated 110.1 0.35 0.19 387,772 205,489 

Total Measured and Indicated 213.5 0.40 0.23 853,813 483,654 

Total Inferred 21.2 0.29 0.14 62,231 29,104 

Notes: 1. The independent and qualified person responsible for the mineral resource estimate, as defined by NI 43-101, is professional geologist 

Luis Oviedo, RM CMC, and the effective date is August 25, 2025. 2. These mineral resources are not mineral reserves, as they do not demonstrate 

economic viability. The mineral resource estimate adheres to current CIM and JORC definitions and guidelines. 3. The results are presented 

undiluted and are considered to have reasonable prospects of economic viability. 4. Mineral Resources are reported at a copper price of 

US$4.90/lb Cu. Assumes a variable Mining Cost by pit depth averaging US$2.01/t, variable processing cost by mineral subdomain (see Table 1-9), 

variable recoveries by mineral subdomain (See Table 1-9), US$0.31/t G&A, $3.60/t cathode transport cost, US$0.25/lb Cu SX-EW and selling costs. 

Pit slope angles range from 32-45 degrees. 

Once the block model was finished and validated, a Whittle pit was run using the technical parameters provided by 
Marimaca and agreed upon by NCLΩǎ vt for Resource estimation, as shown in Table 1-9. CuR refers to recoverable 
copper, CuT refers to total copper grade, CuS refers to soluble copper, CuCN refers to cyanide soluble copper. 

Table 1-9: Technical and Economic Parameters for Whittle Run 

Parameters Unit Value Comments 

Copper Price US$/lb $4.90 - 

Mining Cost (Variable by Pit Depth) 

Average US$/t $2.01 Average 

Processing Cost (Variable by rock type and Net Acid Consumption) 

BROC/CRIS/WAD US$/t Net Acid Consumption (kg/t)* Acid Price (US$/t)/1000 (kg/t) + 2.83 (US$/t) 

MIX/ENR US$/t Net Acid Consumption (kg/t)* Acid Price (US$/t)/1000 (kg/t) + 2.83 (US$/t) 

Acid price US$/t $100 - 

Recoveries (Variable by Rock Type and Leachable Potential) 

BROC % LP*0.92*1 Leachable potential: LP=(CuS+CuCN)/CuT 

CRIS % LP*0.92*1 Leachable potential: LP=(CuS+CuCN)/CuT 

WAD % 
(0.97*CuS + 0.7*CuCN+ 
0.202* CuR)/ CuT*1*1 

Residual Copper: CuR=CuT-CuS-CuCN 

MIX % 0.736 Leachable potential: LP=(CuS+CuCN)/CuT 

ENR % LP*0.738*0.95306 Leachable potential: LP=(CuS+CuCN)/CuT 

Other Costs and Charges 

G&A US$/t $0.3125 US$5.0M per year at a throughput of 16 Mt/a 

Cathodes transport cost US$/t Cu $3.6 US$0.12/t/km and 30 km route to port 

SX/EW Selling Cost US$/lb Cu $0.25 - 

Mining Parameters 

Pit Slope Overall Angles ° 45-37-32 - 

Royalties 

Osisko % 1.0 Across all claims 

Marimaca 1-23 % 0.5 - 

La Atómica % 1.0 - 
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The slope angles applied are global angles, allowing for the inclusion of ramps and safety berms. These values were 
ƻōǘŀƛƴŜŘ ŦǊƻƳ LƴƎŜǊƻŎΩǎ ǊŜǇƻǊǘ όнлнпύΦ ¢ƘŜ ǎƭƻǇŜǎ ǳǎŜŘ ŦƻǊ ǘƘŜ ²ƘƛǘǘƭŜ Ǌǳƴ ŎƻǊǊŜǎǇƻƴŘ ǘƻ ǘƘŜ ƻǾŜǊŀƭƭ ŀƴƎƭŜǎ ŘŜǊƛǾŜŘ 
from a preliminary pit design. 

In the QP's opinion, the resource evaluation presented here provides a reasonable estimate of the Mineral Resources 
at the Project based on the current sampling level. The Mineral Resources have been estimated in accordance with the 
current CIM Estimation of Mineral Resource and Mineral Reserves Best Practices Guidelines. 

Whittle shells were run at various cut-off grades (CoGs), as shown in Table 1-10. In-Pit Resources by category, including 
all valuable Mineral Zones, for a CoG of 0.10% CuT. It should be noted that the reported figures do not include non-
leachable material (chalcopyrite). This Mineral Zone has been considered waste for the purposes of pit generation and 
reporting; however, there is some minor tonnage within the pit limits, which, as mentioned, is not reported as a 
Resource of any kind. 

Table 1-10 summarizes the In-Pit Resources per category for CuT, including all the Mineral Zones estimated. Detail per 
Mineral Zone is given in the body of this report. Mineral resources that are not mineral reserves do not have 
demonstrated ecomomic viability. 

Table 1-10: In-Pit Consolidated Mineral Resource Statement 

All Material Inside Pit Shell 

Cut-
off 

Measured Indicated Measured + Indicated Inferred 

Mt  CuT(%) CuS(%) Mt  CuT(%) CuS(%) Mt  CuT(%) CuS(%) Mt  CuT(%) CuS(%) 

1.00 6.80 1.37 0.81 2.80 1.36 0.67 9.70 1.37 0.77 0.20 1.31 0.16 

0.95 7.90 1.32 0.78 3.40 1.29 0.64 11.30 1.31 0.74 0.20 1.28 0.18 

0.90 9.10 1.27 0.75 4.10 1.23 0.62 13.20 1.26 0.71 0.20 1.21 0.22 

0.85 10.60 1.21 0.72 5.00 1.17 0.59 15.60 1.20 0.68 0.30 1.14 0.24 

0.80 12.40 1.16 0.69 6.00 1.10 0.57 18.40 1.14 0.65 0.40 1.05 0.28 

0.75 14.40 1.10 0.66 7.30 1.05 0.55 21.70 1.08 0.62 0.50 0.97 0.30 

0.70 16.90 1.05 0.63 8.80 0.99 0.53 25.60 1.03 0.60 0.70 0.91 0.31 

0.65 19.70 1.00 0.60 10.70 0.93 0.50 30.40 0.97 0.57 1.00 0.84 0.31 

0.60 23.30 0.94 0.57 13.00 0.88 0.48 36.30 0.92 0.54 1.30 0.79 0.31 

0.55 27.30 0.89 0.54 16.00 0.82 0.45 43.30 0.86 0.51 1.80 0.73 0.30 

0.50 32.20 0.83 0.51 19.80 0.76 0.42 52.00 0.80 0.48 2.40 0.68 0.29 

0.45 37.90 0.77 0.48 24.70 0.71 0.39 62.60 0.75 0.45 3.30 0.62 0.28 

0.40 44.60 0.73 0.44 31.10 0.65 0.36 75.70 0.70 0.41 4.60 0.56 0.26 

0.35 52.60 0.67 0.41 39.30 0.59 0.33 91.90 0.64 0.38 6.00 0.52 0.24 

0.30 62.20 0.62 0.38 50.10 0.53 0.30 112.30 0.58 0.34 8.00 0.47 0.22 

0.25 72.60 0.57 0.35 63.50 0.48 0.27 136.10 0.53 0.31 10.40 0.42 0.20 

0.20 83.90 0.52 0.31 78.90 0.43 0.23 162.80 0.48 0.27 13.20 0.38 0.18 

0.15 94.30 0.49 0.29 94.30 0.39 0.21 188.50 0.44 0.25 16.60 0.34 0.16 

0.10 103.40 0.45 0.27 110.10 0.35 0.19 213.50 0.40 0.23 21.20 0.29 0.14 

0.05 118.40 0.40 0.24 138.40 0.29 0.15 256.80 0.34 0.19 27.80 0.24 0.11 

0.00 122.50 0.39 0.23 145.10 0.28 0.15 267.60 0.33 0.19 29.80 0.23 0.10 

Notes: 1. The independent and qualified person responsible for the mineral resource estimate, as defined by NI 43-101, are professional geologist 
Luis Oviedo, RM, CMC, and the effective date is August 25, 2025. 2. These mineral resources are not mineral reserves, as they do not demonstrate 
economic viability. The mineral resource estimate follows current CIM definitions and guidelines. 3. The results are presented undiluted and are 
considered reasonable prospects for economic viability. 4. The highlighted row is the base case. 
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1.11 Mineral Reserve Estimate 

Mineral reserves for the Project have been estimated by the QP, using industry best practices and conforming to the 
CIM Definition Standards for Mineral Resources and Mineral Reserves (May 10, 2014) and JORC Standard for Ore 
Reserves (JORC 2012). The Company has reported the Ore Reserve Estimate to the ASX in accordance with the JORC 
Code 2012 (see news release dated August 25, 2025). 

Mineral Reserves are summarized in Table 1-11 and have an effective date of August 25, 2025. The Qualified Person 
responsible for the estimate is Carlos Guzmán, FAusIMM, an employee of NCL. 

Other than the risks identified in this report, the QP is not aware of any other environmental, permitting, legal, title, 
taxation, socio-economic or political factors that could materially affect the Mineral Reserve Estimate. 

In order to evaluate the economic potential of the resources, a pit optimization was generated using the Measured 
and Indicated resources only. Base case pit parameters include a range from 37° to 45° overall slope angles, ore and 
waste mining average cost of US$2.0/t, average US$6.25/t for process, US$0.25/t for general and administrative (G&A), 
US$0.26 for sustaining capital, US$0.25/lb for SX/EW, US$3.6/t cathodes for logistics and average US$0.06/lb for 
royalties. Copper price of US$4.25/lb and cathode premium of US$100/t cathodes was utilized, as well as a variable 
recovery as function of the leachable potential. These parameters were provided by Marimaca Copper and Ausenco. 

Table 1-11 reports the Mneral Reserve for the Project based on the production schedule used for this study. Mineral 
Reserves have been defined within an open pit mine plan generated considering diluted Measured and Indicated 
Mineral Resources. 

Mineral Resources were converted to Mineral Reserves recognizing the level of confidence in the Mineral Resource 
Estimate and reflecting any modifying factors. The Proven Mineral Reserve is based on Measured Mineral Resources 
and Probable Mineral Reserve is based on Indicated Mineral Resources after consideration of all mining, metallurgical, 
and financial aspects of the Project. 

The Mineral Reserve is that part of the Mineral Resource which can be economically mined by open pit mining methods. 
Dilution of the Mineral Resource model and an allowance for ore loss were included in the Mineral Reserve Estimate. 
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Table 1-11: Marimaca Mineral Reserve Estimate as of August 25, 2025 

Reserve Category Ore Type 
Tonnage Copper Grades Contained Copper 

(kt) (%CuT) (%CuS) (%CuCN) (kt) 

Proven Mineral Reserves 

BROC 39,456 0.58 0.41 0.08 227.5 

CRIS 17,607 0.42 0.30 0.04 73.8 

WAD 17,242 0.26 0.14 0.05 44.8 

MIX 17,298 0.44 0.12 0.19 76.7 

ENR 2,693 0.40 0.07 0.19 10.6 

Total Proven Mineral Reserves 94,297 0.46 0.28 0.09 433.4 

Probable Mineral Reserves 

BROC 25,617 0.49 0.35 0.06 125.1 

CRIS 17,517 0.35 0.24 0.03 61.8 

WAD 20,650 0.25 0.13 0.04 51.9 

MIX 14,555 0.37 0.10 0.16 53.3 

ENR 6,000 0.37 0.07 0.19 22.1 

Total Probable Mineral Reserves 84,339 0.37 0.21 0.08 314.2 

Total Mineral Reserves 

(Proven and Probable) 

BROC 65,073 0.54 0.39 0.07 352.6 

CRIS 35,124 0.39 0.27 0.04 135.7 

WAD 37,892 0.26 0.14 0.05 96.7 

MIX 31,853 0.41 0.11 0.18 130.0 

ENR 8,693 0.38 0.07 0.19 32.8 

Total Mineral Reserves 

(Proven and Probable) 
178,635 0.42 0.25 0.08 747.6 

Notes: 1. Mineral Reserves are reported as constrained within Measured and Indicated pit design and supported by a mine plan featuring a 

constant copper cathodes production rate. The pit design and mine plan were optimized with average overall slopes angles varying from 37° to 

45°, ore and waste mining average cost of $2.0/t, average $6.25/t for process, $0.25/t for G&A, $0.26 for sustaining capital, $0.25/lb for SX/EW, 

$3.6/t cathodes for logistics and average $0.06/lb for royalties, copper price used was $4.25/lb and cathode premium of $100/t cathodes, as well 

as a variable recovery as function of solubility ratio. The average processing recovery is 72% and for this average, the cut-off is 0.10%CuT. 2. 

Mineral Reserves considers a fully diluted Resource model, representing 1% of mining dilution. 3. Rounding as required by reporting guidelines 

may result in apparent summation differences between tonnes, grade and contained metal content. 4. %CuT corresponds to total copper grade, 

%CuS to acid soluble copper grade and %CuCN to cyanide soluble copper grade. 5. Tonnage, grade measurements and contained copper are in 

metric units. 

1.12 Mining Methods 

1.12.1 Pit and Mining Phases Designs 

A mine plan was developed for the Marimaca Oxide Deposit to produce 50,000 t/a of copper cathode. The total mining 
rate starts at 25 Mt/a (Year 1) and peaks at approximately 35 Mt/a (Year 4 through Year 9). 

The final pit design was based on the economic shell generated at a copper price of US$4.25/lb. This shell was 
smoothed, and narrow pit bottoms were eliminated, adding ramps, to obtain an executable final pit with an overall 
slope angle between 37 to 45 degrees. The final pit design has two exits on the south of the pit which give access to 
the ore to the crusher and three exits to the west for access to the waste storage area. 
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The final pit is 1,800 m long in the SE-NW direction and up to 1,000 m wide in the NE-SW direction. Four pit bottoms 
can be identified, from south to north at 815 mRL and three at 885 mRL. The total area disturbed by the pit is 
approximately 108 hectares. 

A set of eight mining phases or pushbacks were designed by analyzing the Whittle® series of nested shells. Pit bottoms 
were selected to project them to surface, applying recommended slopes. 

One waste rock storage area at the west of the pit was designed for the life of the Project. The ore extracted from the 
mine will be transported to the primary crusher or to the low-grade stockpile, both located southeast of the pit. 

1.12.2 Mine Production Schedule 

Criteria and assumptions used in preparing the production plan include: 

¶ The production plan has been developed on a quarterly basis from prestripping through Year 3, half year basis for 
Years 4, 5 and 6, and annually basis thereafter. 

¶ The mine and plant are scheduled to operate 365 days a year. 

¶ The process plant is designed to produce 50,000 t/a of Cu metal in a SX/EW plant. 

Table 1-12 shows the mine production for each mining year. The schedule is based on 50,000 t/a of copper cathodes 
to align with the maximum capacity of SX/EW plant. The heap leach throughput is designed for an initial 12 Mt/a 
through Year 5, and expanded to 16 Mt/a thereafter due to the drop of the head grade from the mine. Table 1-12 also 
shows the total material movement from the mine by year, which peaks at 39.7 Mt during Year 9 (including re-handling 
from stockpile to plant). 

Table 1-12: Mine Production Schedule 

Year 
Mine to Plant Mine to Stock Waste Total Mined Stock to Plant Total to Plant Total Movement 

kt (%CuT) kt (%CuT) kt kt kt (%CuT) kt (%CuT) kt 

Y00 - - 4,170 0.33 4,330 8,500 - - - - 8,500 

Y01 9,600 0.50 5,080 0.22 10,320 25,000 - - 9,600 0.50 25,000 

Y02 11,440 0.53 4,710 0.31 8,850 25,000 560 0.58 12,000 0.53 25,560 

Y03 11,705 0.53 5,386 0.29 7,909 25,000 295 0.72 12,000 0.53 25,295 

Y04 11,603 0.53 4,072 0.37 19,318 34,993 397 0.73 12,000 0.54 35,390 

Y05 11,564 0.53 4,536 0.28 18,509 34,609 436 0.73 12,000 0.54 35,045 

Y06 13,418 0.46 2,249 0.50 19,218 34,884 582 0.73 14,000 0.48 35,466 

Y07 16,000 0.44 4,351 0.23 14,650 35,000 - - 16,000 0.44 35,000 

Y08 11,713 0.43 5,277 0.19 16,295 33,285 4,287 0.60 16,000 0.48 37,572 

Y09 11,340 0.41 7,783 0.18 15,878 35,000 4,660 0.44 16,000 0.42 39,660 

Y10 16,000 0.45 1,997 0.18 9,503 27,500 - - 16,000 0.45 27,500 

Y11 3,586 0.53 1,055 0.19 1,112 5,753 12,414 0.19 16,000 0.26 18,167 

Y12 - - - - - - 16,000 0.18 16,000 0.18 16,000 

Y13 - - - - - - 11,035 0.18 11,035 0.18 11,035 

TOTAL 127,969 0.48 50,667 0.26 145,889 324,525 50,667 0.26 178,635 0.42 375,191 
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1.12.3 Mine Equipment Requirement 

The mine fleet required is based on annual mine production rate, mine work schedule and hourly equipment 
production estimates. Equipment types and the maximum number of units required for the forecasted production are 
presented in Section 16. 

¢ƘŜ ŘǊƛƭƭƛƴƎ ŜǉǳƛǇƳŜƴǘ ǿƛƭƭ Ŏƻƴǎƛǎǘ ƻŦ ŘƛŜǎŜƭ ǳƴƛǘǎ ŎŀǇŀōƭŜ ƻŦ ŘǊƛƭƭƛƴƎ т҇έ ŘƛŀƳŜǘŜǊ ƘƻƭŜǎ ƛƴ ŀƭƭ ƳŀǘŜǊƛŀƭ ǘȅǇŜǎΦ {ǳǇǇƻǊǘ 
ǳƴƛǘǎ ŎŀǇŀōƭŜ ƻŦ ŘǊƛƭƭƛƴƎ сѹέ ŘƛŀƳŜǘŜǊ ƘƻƭŜǎ ŦƻǊ ǇǊŜ-splitting and one buffer line will also be used. One production unit 
will be required for pre-stripping and two from the start of commercial production through Year 3 of the mine plan, 
then increased to three units. The support unit requirement is one through Year 3 and then increased to two units. 

Two 29m3 hydraulic shovel and one 23 m3 front-end-loader are required from Year 1 throughout the LOM. During the 
pre-production phase, six 220 t trucks are required. The number of haul trucks required gradually increases to a 
maximum of 13 units utilized in Years 7 to 9, then gradually decreases as less material is mined toward the end of the 
LOM. In general, five track dozers, two wheel dozers, two motor graders and two water trucks will be required in the 
auxiliary mine fleet. 

1.13 Recovery Methods 

The proposed recovery methods are based on well-proven unit operations in the industry including heap leaching, 
solvent extraction and electrowinning. There are no unique or novel processing methods required for copper extraction 
and recovery. The process considers a three-stage crushing circuit with the product fed to an agglomeration stage, 
followed by dynamic heap leaching, solvent extraction and electrowinning obtaining Grade A copper cathodes at a 
production rate of 50 kt/a. 

The key design criteria for the plant are: 

¶ The Project is divided into two phases. The first phase, from year one to five, considers the treatment of oxide ores 
at a rate of 12 Mt/a. The second phase, from year six to thirteen, considers the treatment of oxide and sulphide 
ores at a rate of 16 Mt/a. 

¶ The process includes a three-stage crushing circuit with the product feeding an agglomeration stage, followed by 
dynamic heap leaching. Primary crushing considers an operating availability of 70% while from secondary crushing 
to heap leaching stacking has an operating availability of 75%. 

¶ During Phase 2, salt (sodium chloride) is added to the agglomeration stage in order to improve copper extraction 
from sulphide minerals. For the leaching of sulphides, air is added in the heap using blowers. 

¶ Pregnant leach solution (PLS) from heap leaching is fed to the solvent extraction and electrowinning stages 
obtaining A-grade copper cathodes at a production rate of 50 kt/a. The operating availability of heap leaching 
solutions management, SX and EW is 98%. 

¶ Phase 1 considers an average total copper head grade and recovery of 0.53% and 77.8%, respectively. Phase 2 
considers an average copper head grade and recovery of 0.37% and 68.3%, respectively. 
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The total operating power for the process plant for Phase 1 and Phase 2 is 244 GWh/a (20.3 kWh/t ore) and 281 GWh/a 
(17.6 kWh/t ore), respectively. The Project uses seawater. Seawater is pumped from Mejillones to the seawater pond 
located in the operational plant area. The process plant includes sulphuric acid storage and dosing, as well as reagent 
dosing for the solvent extraction (diluent and extractant), and electrowinning process (cobalt sulphate, guar and 
surfactant). In Phase 2 the process plant includes salt (NaCl) storage and dosing. 

1.14 Project Infrastructure 

Marimaca is a greenfield project. The minimal infrastructure that is currently on site is related to mineral exploration 
activities and site management of project study work activities. 

Most project Infrastructure will be constructed for Phase 1. For Phase 2, infrastructure will be expanded in tertiary 
crushing, agglomeration, heap leaching and pond areas, as well as the addition of salt storage and heap leach air 
blowers. Ripios dump construction will progressively continue during the initial years of operation. 

Offsite infrastructure that will be constructed for the Project includes the high-voltage power line and the Industrial 
Sea Water delivery pipeline. 

On-site infrastructure for the project includes the mine open pit, mine stockpile, mine waste dump, primary crusher, 
secondary crusher, tertiary crusher, agglomeration, heap leach pad, SX/EW plant & dedicated ripios waste dumps for 
the disposal of spent ore from the dynamic heap leaching operation. 

1.15 Market Studies and Contracts 

Market price assumptions and payment terms were based on a review of public information, market forecasts, and 
comparable operations globally. This study uses a copper price of US$4.30/lb, which is slightly lower than the long-
term consensus copper price of US$4.36/lb, provided by 19 major banks. 

The Project is expected to produce a high purity, >99.99% copper cathode which aligns with the London Metal 
Exchange Grade A copper specifications. The Company assumes it will sell the cathode produced FOB Mejillones, which 
is a large export terminal for copper cathode and concentrates. No contracts for the transportation or off-take of the 
copper cathode are in place but are expected to be in line with industry norms. A copper cathode premium of 
US$0.11/lb copper was estimated for the purpose of financial modelling of the project, which is less than the average 
of the current Chinese premium and European premium as reported by Codelco in 2024. 

The Company completed a review of the sulphuric acid market in Chile using external consultants and reviewing the 
long-term supply and demand forecasts as provided by tƘŜ /ƻƳƛǎƛƻƴ /ƘƛƭŜƴŀ ŘŜƭ /ƻōǊŜ όά/ƻŎƘƛƭŎƻέύΦ ¢ƘŜ ŀǎǎǳƳŜŘ ŀŎƛŘ 
price for the study is US$90/t CFR Mejillones over the life of the Project, aligning with the projected decline in sulphuric 
acid consumption towards the end of the decade. The Company has also identified the opportunity to supply up to 
150,000 t of acid per year by producing its own acid via the process of burning elemental sulphur at an owner-operated 
plant in Mejillones. An option agreement to acquire a used sulphuric acid plant in Chile from CEMIN Holding Minero 
όά/9aLbέύ Ƙŀǎ ōŜŜƴ ŜȄŜŎǳǘŜŘ ǘƻ ŀŘǾŀƴŎŜ ǘƘƛǎ ŀǇǇǊƻŀŎƘΦ 
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The Company currently has an option agreement with a large utility company for the supply of water to the Project 
with confirmed pricing and a range of qualities required to supply the Project. The Company can exercise this option 
ǘƻ ŎƻƴǾŜǊǘ ǘƻ ŀ ǿŀǘŜǊ ǎǳǇǇƭȅ ŀƎǊŜŜƳŜƴǘ ŀǘ ŀƴȅ ǘƛƳŜΦ ¦ƴŘŜǊ ǘƘŜ ŀƎǊŜŜƳŜƴǘΣ ƻƴŜ ƻŦ /ƘƛƭŜΩǎ ƭŀǊƎŜǎǘ ŜƴŜǊƎȅ ǎǳǇǇƭƛŜǊǎ ǿƛƭƭ 
supply seawater following its use in cooling systems at an electricity plant in Mejillones. The option has a term of 
five years, with the ability to extend for two years. The option period will allow the Company to advance final project 
permitting and technical studies, including water pipeline studies that are already underway. The exercise of the option 
will trigger the execution of a water supply agreement priced on a take-or-Ǉŀȅ ōŀǎƛǎ ŦƻǊ ǘƘŜ tǊƻƧŜŎǘΩǎ ƭƛŦŜ ƻŦ ƳƛƴŜΦ ¢ƘŜ 
principal terms of the water supply agreement have been negotiated and agreed in the option documentation. 

1.16 Environmental, Permitting and Social Considerations 

The project will take place in the Antofagasta Region, near the town of Mejillones. This region is characterized by 
extreme environmental conditions for biotic development, namely hyper-arid conditions, intense solar radiation and 
high wind speeds all constitute adverse conditions for ecosystems. The area of influence of the Project is also 
characterized by scarce human settlements, mostly due to the harsh environmental conditions. 

1.16.1 Environmental Considerations 

The main environmental considerations for the Project are its demand for sea water and its proximity to protected 
flora species. Due to the hyper-arid conditions of the zone, water rights are difficult to obtain and require 
comprehensive documentation. In terms of water management, the Project assumes that water demand will be 
supplied from sea water extracted in the Mejillones bay area through a concession with an existing thermoelectrical 
facility, and does not require other water rights. The Project does not require the use of continental groundwater or 
other forms of water sources and therefore does not have or require additional extraction permits. 

Environmental baseline studies were conducted between 2022 and 2024 and were presented alongside an 
Environmental Impact Statement (DIA) submitted in 2024 (DIA Proyecto Minero Óxidos de Cobre Marimaca, JIA, 2024) 
which is currently under assessment. These campaigns indicate that the most relevant environmental aspect is  its 
proximity to flora and fauna species that are present in the sensitive ecosystems, particularly in the form of protected 
flora species (Nolana onoana1). A secondary aspect that was noted in the campaigns is the presence of human groups 
in proximity, particularly in Mejillones that make use of the bay area for economic and cultural activities, including a 
fishermen association of the Indigenous group Changos. These communities are outside of the Project Influence Area 
(IA). Although there is no predicted impact reported, it is recommended to continue with early and ongoing 
engagement and communication measures to develop and maintain  a positive relationship with the human groups 
present in the area. 

Regarding surface water runoff, contour channels will be installed around the mine areas, waste rock storage facilities,  
ripios dumps and any other facilities that could contaminate water. Collection channels have been designed at the base 
of uncontacted areas to pass non-contact water (clean surface runoff water) and convey to discharge points 
ŘƻǿƴǎǘǊŜŀƳΦ CƻǊ ǘƘŜ ƳŀƴŀƎŜƳŜƴǘ ƻŦ άŎƻƴǘŀŎǘέ ƳƛƴŜ ǿŀǘŜǊǎ ŀƴŘ ŀƭƻƴƎ ǘƘŜ ǊƻŀŘǎΣ ǘƘŜǎŜ ǿƛƭƭ ōŜ ŎƻƭƭŜŎǘŜŘ ǘƘǊƻǳƎƘ 

 
9ƴŘŜƳƛŎ ǎǇŜŎƛŜǎ ƻŦ /ƘƛƭŜΣ ŎƭŀǎǎƛŦƛŜŘ ŀǎ ά/ǊƛǘƛŎŀƭƭȅ 9ƴŘŀƴƎŜǊŜŘέ ό/wύ ŀŎŎƻǊŘƛƴƎ ǘƻ ǘƘŜ wŜƎǳƭŀǘƛƻƴǎ ŦƻǊ ǘƘŜ /ƭŀǎǎƛŦƛŎŀǘƛƻƴ ƻŦ ²ild Species. 
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channels in each of the facilites and directed to settling ponds to allow for settling of solids and then subsequent 
evaporation by means of the intense solar  radiation. 

Project activities during the construction, operation, and closure phases will generate different types of waste and 
emissions. Atmospheric emissions will be mostly managed through mitigation measures and monitoring at nearby 
receptors. Domestic, industrial and hazardous waste will be managed according to legal requirements in the 
appropriate facilities, which include a landfill in the project area. Mining waste (low-grade mineralized material and 
sterile rock) will be managed at specially designed dumps located next to the open pit areas. Generation of acid rock 
drainage (ARD) could occur if materials are exposed to water, so this potential impact will be managed by reducing 
contact between the material and water through contour channels and collection systems. The generation of ARD will 
be monitored by a series of wells on the project grounds that will monitor groundwater quality to detect any 
contamination by ARD. 

1.16.2 Closure and Reclamation Considerations 

In Chile, Law 20.551 requires that a closure plan and accompanying cost estimate is submitted to and approved by the 
National Geology and Mining Service (SERNAGEOMIN) to ensure the physical and chemical stability of the areas in 
which mining is developed and establish guarantees for the effective closure of mining facilities. The closure plan will 
be developed and designed to ensure long-term stability of both physical and chemical properties of the site, and to 
blend in with the high-altitude, rocky environmnt. The main closure measures shall include: 

¶ Above ground facilities will be dismantled or demolished and foundations below ground level will be covered. 

¶ Spent mineralized material on the heaps shall be rinsed until it can be demonstrated that they do not contain levels 
of contaminants. 

¶ Long-term stabilization of all exposed erodible materials. 

¶ Access to areas such as the open pit, waste rock storage facilities and the heap leach facilities shall be restricted. 

The Closure permit will be obtained during the process of Sectoral Permiting after receiving the DIA approval. 

1.16.3 Permitting Considerations 

Permits required by projects in Chile are classified in two categories: Environmental Permits and Sectoral Permits. The 
Environmental Permits are granted for any project approved within the SEIA and comprise the Environmental 
Qualification Resolution (Resolución de Calificación Ambiental, RCA) and the Sectoral Environmental Permits (Permiso 
Ambiental Sectorial, PAS). All applicable PAS must be presented along with the Environmental Impact Study (EIA) and 
cover relevant environmental aspects. On the other hand, Sectoral Permits (PS) cover non-environmental topics and 
need to be applied for separately with the corresponding government authority. Once the RCA is issued, the proponent 
can seek individual sectoral permits for construction and operation, some of which are an extension of a PAS. 

A DIA for the Project was submitted by Marimaca for evaluation by the environmental authority in December 2024. As 
part of the DIA review process, in February 2025 the regulatory authorities commented and requested additional 
information and clarifications, which were received and reported by the Company to be resolved by Marimaca. 
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Currently the project is under a second round of information requests by the authorities, but according to the 
Company, most of the authorities have already declared compliance. 

Sectoral Permits are granted by different government authorities. The ones associated with mining operations are 
granted by SERNAGEOMIN, and the most relevant ones, based on the engineering at this stage, are: 

¶ Authorization to establish a waste rock storage facility or ore stockpile. 

¶ Authorization of open-pit exploitation method. 

¶ Mineral Treatment or Benefit Plants Project Approval. 

¶ Authorization of the tǊƻƧŜŎǘΩǎ Mine Closure Plan. 

Several other permits and notifications are also required to be presented at the beginning of the construction or 
operation phases that do not relate to the design of infrastructure, deposits, or the mining process. These include 
permits and notifications for water diversion infrastructure, operation of waste storage, wastewater and drinking 
water facilities, waste transport, permits for minor support infrastructure like fuel tanks, electric systems, gas systems 
and roads and sanitary permits, among others. The list of the most relevant of these sectoral permits is shown in 
section 20.2.3. 

It is worth noting that the permits required for the project must be in accordance with the latest engineering designs, 
considering the requests of the environmental authority in the current evaluation process, as well as the sectoral 
requirements for each work, installation, and/or activity. 

The MOD Project was submitted for environmental permit evaluation by Marimaca in December 2024, through a 
Declaración de Impacto Ambiental (DIA). Marimaca will need to make sure during the detailed engineering stage that 
there are no significant variations between the final design of the MOD Project and the DIA, in order to avoid submitting 
a new environmental permit request. When modifications are identified, they must be evaluated by Marimaca through 
a Relevance Pertinence Analysis (Análisis de Pertinencia) to determine whether these changes are significant based on 
the current instructions required by the environmental authority. 

1.16.4 Social Considerations 

Social baseline studies were conducted as part of the 2024 DIA preparation. Based on this information, Indigenous 
associations related to the Chango Indigenous group have been identified in the proximity of the project but stated by 
the authorities to be outside the Influence Area of the project. 

The communities make use of seawater for economic and traditional activities such as fishing. Currently, four different 
associations have been identified within the area of influence of the project, particularly in the town of Mejillones. As 
part of the Environmental Impact Statement process, the project has developed community relations within the 
framework of early citizen participation (ECP). 
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1.17 Capital and Operating Costs 

1.17.1 Capital Cost Estimate 

The estimate conforms to AACE Class 3 guidelines for a feasibility study cost estimate with an expected accuracy range 
of -10% to -20% on the low side of the range and +10% to +30% on the high side of the range. 

Table 1-13 provides a summary of the estimate for the overall initial, expansion, sustaining, closure and post-closure 
capital cost. The costs are expressed in Q3 2025 are in USD, and include mining, process plant, infrastructure, project 
indirect, project delivery, Owner costs and contingency. 

Table 1-13: Capital Cost Summary 

Description 
Phase 1 Cost 

(US$M) 
Phase 2 Cost 

(US$M) 
Sustaining 

Cost (US$M) 
Closure Cost 

(US$M)  
Total Cost 
(US$M) 

General  -   -  29   30  59  

Mine  24   -  240  -  264 

Crushing   141   17   -  -  158  

Agglomeration   13   8   -  -  21  

Leaching   90   26   91  -  206  

SX/TF/EW   121   -   -  -  121  

Power Supply   10   - 44  - 54  

Water Supply and Reagents   35   8  95  - 139  

Infrastructure, buildings and roads   4   1   1  -  6  

Total Direct Costs  437   61  501   30  1,028  

Owners Costs  17   1   5   1   24  

Indirect Costs  80   6   10   4   100  

Total Indirect Costs  97   7   15   6   124  

Total Direct + Indirect Costs  533   68   516  35   1,152 

Contingency  53   9   13   12   88  

Total Capital Cost  587   77  529   47  1,240  

Note: Values may not sum due to decimal rounding. 

1.17.2 Operating Cost Estimate 

The operating cost estimate (Opex) is at feasibility study level according to the requirements for a AACE Class 3 
Estimate, with an expected accuracy range of -15% to +15%. The Opex captures costs associated with the mine, process 
plant, port and general and administrative (G&A) areas during the LOM. Costs are presented in US dollars (US$) for Q3 
2025. 

Ausenco developed the costs for the plant area and Marimaca provided cost estimates for the port and G&A. NCL  
provided cost estimates for the mine. A Build-Own-Operate-Transfer (BOOT) contract is considered for seawater 
reception and transport to the seawater pond at the plant facilities. A BOOT contract is also considered for the 110 kV 
transmission from a tap-off at Mejillones to plant facilities, including the main electric room. 
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Table 1-14 summarizes the Opex per area. Phase 1 average cost is 12.40 US$/t leached or 1.37 US$/lb Cu and Phase 2 
has an average cost of US$11.60/t leached or US$2.10/lb Cu. 

Table 1-14: Operating Cost Estimate 

Cost Area 
Phase 1 
(US$M) 

Phase 2 
(US$M) 

Phase 1 Average 
(US$/t leached) 

Phase 2 Average 
(US$/t leached) 

Phase 1 
Average 

(US$/lb Cu) 

Phase 2 
Average 

(US$/lb Cu) 

General 27 39 0.46 0.33 0.05 0.06 

Mine 173 325 3.00 2.69 0.33 0.49 

Crushing 67 119 1.16 0.98 0.13 0.18 

Agglomeration 192 415 3.34 3.43 0.37 0.62 

Leaching 78 239 1.36 1.97 0.15 0.36 

SX/TF/EW 122 173 2.12 1.43 0.23 0.26 

Power Supply 4 7 0.07 0.06 0.01 0.01 

Water Supply and Reagents 42 75 0.73 0.62 0.08 0.11 

Infrastructure, Buildings and 
Roads 9 12 0.15 0.10 0.02 0.02 

Total 714 1,404 12.40 11.60 1.37 2.10 

 

1.18 Economic Analysis 

1.18.1 Economic Summary 

The results of the economic analysis to support Mineral Reserves represent forward-looking information that is subject 
to a number of known and unknown risks, uncertainties and other factors that may cause actual results to differ 
materially from those presented here. 

An engineering economic model was developed to estimate annual pre-tax and post-tax cash flows and sensitivities of 
the project based on an 8% discount rate. It must be noted, however, that tax estimates involve many complex 
variables that can only be accurately calculated during operations and, as such, the post-tax results are only 
approximations. Sensitivity analyses were performed to assess the impact of variations in copper prices, head grades, 
operating costs and capital costs. 

1.18.2 Financial Model Parameters 

The economic analysis assumes construction commencing in Year -2 with production ramp-up beginning in Year 1. All 
results are reported in real terms with 100% equity funding, no debt or price escalation, and revenues based solely on 
copper cathode sales. The flat long-term copper price used in the analysis is US$4.30/lb, which is slightly below the 
current consensus long-term price. The economic analysis uses the following assumptions: 

¶ The project has a planned mine life of 12.7 years. 

¶ Initial capital costs of US$587 million. 
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¶ LOM operating costs are estimated to be US$2,119 million. 

¶ Closure and reclamation costs are estimated to be US$47 million. 

¶ 100% ownership and equity funding, no debt assumed. 

¶ A cathode premium of US$250/t Cu is assumed. 

¶ LOM sales and marketing costs are estimated to be US$2.0 million. 

¶ Royalties consist of multiple agreements across separate claims. These include the Atómica Royalty, Marimaca 1-
23 Royalty and Osisko Royalty (1.0% NSR) for total estimated Royalty payments of $73.0 million. 

1.18.3 Financial Model Results 

The pre-tax net present value (NPV) discounted at 8% (NPV8%) is US$898 million, the internal rate of return (IRR) is 
33.0%, and payback is 2.6 years. On a post-tax basis, the NPV8% is US$709 million, the IRR is 30.9%, and the payback 
period remains 2.5 years. The economic results of the Project are summarized in Table 1-15. 

Table 1-15: Summary Economics 

General Units LOM Total / Avg 

Copper Price  (US$/lb) 4.30 

Mine Life  year 12.7 

Production   

Total Ore Sent to Heap Leach Kt 178,635 

Leach Head Grade Cu  % 0.42% 

Leach Recovery Rate  % 72.2% 

Total Copper Recovered  M lb 1,189 

Operating Costs    

Mining Cost  US$/t mined $1.5 

Mining Cost US$/t Leached $2.8 

Processing Cost  US$/t Leached $8.8 

G&A Cost  US$/t Leached $0.3 

Total Operating Costs  US$/t Leached $11.9 

Cash Costs*  US$/lb Cu $1.84 

All-in Sustaining Cost (AISC)**  US$/lb Cu $2.29 

Capital Costs   

Initial Capital  US$M $587 

Expansion Capital US$M $77 

Sustaining Capital  US$M $529 

Closure Costs US$M $48 

Salvage Value  US$M $43 

Financials ς Pre-Tax   

NPV (8%) US$M $898 

IRR % 33.0% 

Payback  year 2.6 
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Financials ς Post-Tax   

NPV (8%) US$M $709 

IRR  % 30.9% 

Payback  years 2.5 

* Cash costs consist of mining costs, processing costs, mine-level G&A, sales & marketing charges and royalties. 

** All-in Sustaining Cost (AISC) includes cash costs plus sustaining capital, closure cost and salvage value. 

1.18.4 Sensitivity Analysis 

Sensitivity analyses were performed to assess the impact of variations in copper prices, operating costs, capital costs 
and leach recovery. Analysis revealed that the Project is most sensitive to changes in metal price, copper recovery, 
then, to a lesser extent, to operating costs and initial capital costs. Table 1-16 shows the results of the pre-tax and post-
tax sensitivity analysis. 

Table 1-16: Pre-Tax and Post-Tax NPV Sensitivity Analysis 

Metal 
Price 

Pre-Tax NPV 
(8%), US$M 

Initial Capex Opex Leach Recovery 
-20% +20% -10% +10% -2% +2% 

-25% $188 $304 $71 $299 $76 $143 $232 

-15% $614 $730 $497 $726 $502 $560 $667 

- $898 $1,014 $782 $1,010 $786 $839 $957 

+15% $1,182 $1,298 $1,066 $1,294 $1,070 $1,117 $1,247 

+25% $1,608 $1,724 $1,492 $1,720 $1,496 $1,534 $1,682 

Metal 
Price 

Post-Tax NPV 
(8%), US$M 

Initial Capex Opex Leach Recovery 

-20% +20% -10% +10% -2% +2% 

-25% $177 $275 $78 $265 $86 $142 $213 

-15% $501 $594 $407 $583 $418 $462 $541 

- $709 $799 $617 $790 $628 $666 $752 

+15% $914 $1,004 $824 $994 $833 $867 $961 

+25% $1,221 $1,311 $1,131 $1,301 $1,140 $1,168 $1,274 

 

1.19 Conclusions and Recommendations 

The financial analysis of this feasibility study demonstrates that the project has robust economics, and it is 
recommended to continue developing the project through engineering and de-risking, and into a a construction 
decision. Analysis of the results and findings from each major area of investigation completed as part of this FS suggests 
recommendations for further investigations to mitigate risks and/or improve the base case designs.  

A breakdown of the recommended work program for site preparation is shown in Table 1-17. Ongoing engineering and 
de-risking initiatives such as interim engineering, geotechnical characterization of plant area, geochemical studies, 
geometallurgical laboratory testing and materials handling testwork are included in these costs. 
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Table 1-17: Recommended Work Program Cost Summary 

Program Component Estimated Total Cost (US$M) 

Site mass earth works for process plant platforms & Cover preparation for Heap 
Leach Pad 

$35.3 

Pioneer access Roads (Plant and Mine access for Pre-stripping) $10.9 

Site administration buildings & Gatehouse $6.9 

Temporary Facilities $6.8 

Total $59.9 
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2 INTRODUCTION 

2.1 Introduction 

Marimaca Copper Corp. (Marimaca) commissioned Ausenco Chile Ltda. and Ausenco Sustainability ULC (collectively, 
Ausenco) to compile a feasibility study (FS) of the Marimaca Oxide Deposit (MOD) Project. The FS was prepared in 
accordance with the Canadian disclosure requirements of National Instrument 43-101 (NI 43-101) and in accordance 
with the requirements of Form 43-101 F1. 

The responsibilities of the engineering companies who were contracted by Marimaca to prepare this report are as 
follows: 

¶ NCL Ingeniería y Construcción SpA. (NCL) completed work related to geological setting, deposit type, exploration 
work, drilling, sample preparation and analysis, data verification, Mineral Resource Estimate, Mineral Reserve 
Estimate, open pit mine, ore stockpile, waste rock facility, mine production schedule, mine capital cost & mine 
operating cost. 

¶ Ausenco managed and coordinated the work related to the report and developed FS-level design and cost estimate 
for the process plant, heap leach design, general site infrastructure, environmental, permitting and economic 
analysis. 

2.2 Qualified Persons 

¢ƘŜ vǳŀƭƛŦƛŜŘ tŜǊǎƻƴΩǎ ŦƻǊ ǘƘŜ ǊŜǇƻǊǘ ŀǊŜ ƭƛǎǘŜŘ ƛƴ Table 2-1. By virtue of their education, experience and professional 
association membership, they are considered Qualified Person as defined by NI 43-10. 

Table 2-1: Qualified Persons 

Qualified Person 
Professional 
Designation 

Position Employer 
Independent of 

Marimaca 

Scott C. Elfen P. E. 
Global Lead, Geotechnical 

and Civil Services 
Ausenco Engineering 

Canada ULC 
Yes 

James Millard P. Geo. Director, Strategic Projects Ausenco Sustainability ULC Yes 

Tommaso Roberto Raponi P. Eng. 
Senior Mineral Processing 

Specialist 
Ausenco Engineering 

Canada ULC 
Yes 

Carlos Guzmán FAusIMM Principal Director 
NCL Ingeniería y 

Construcción SpA. 
Yes 

Luis Oviedo RM CMC Consulting Geologist 
NCL Ingeniería y 

Construcción SpA. 
Yes 
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2.3 Terms of Reference 

¢ƘŜ ǇǳǊǇƻǎŜ ƻŦ ǘƘƛǎ ǊŜǇƻǊǘ ƛǎ ǘƻ ǇǊŜǎŜƴǘ ǘƘŜ ǊŜǎǳƭǘǎ ƻŦ ǘƘŜ C{ ŀƴŘ ǘƻ ǎǳǇǇƻǊǘ aŀǊƛƳŀŎŀΩǎ ŘƛǎŎƭƻǎǳǊŜ ǊŜǎǇƻƴǎƛōƛƭƛǘƛŜǎΦ 

2.4 Site Visits and Scope of Personal Inspection 

2.4.1 Site Inspection by Mr. Luis Oviedo, RM CMC. 

Mr. Luis Oviedo conducted three site visits to the Project: a three-day visit in December 2016, a two-day visit in August 
2019, and a three-day visit in February 2022. During the visits, Mr. Oviedo focused on geological topics, new surface 
mapping, review the historical underground workings, the associated sampling, continuity of the QA/QC procedures in 
sampling, storage, and sample care. Presentations were also received. 

2.4.2 Site Inspection by Mr. Scott C. Elfen, P. E. 

Mr. Scott Elfen visited the Project for one day on June 12, 2025. During the visit Mr. Elfen viewed the future locations 
of the mine open pit, mine waste dumps, processing plant, heap leach pad and ripios waste dumps. Mr. Elfen also 
visited the access road, seawater pipeline route and high voltage power line route. 

2.5 Effective Dates 

This technical report has a number of significant dates, as follows: 

¶ Mineral Resource Estimate: August 25, 2025 

¶ Mineral Reserve Estimate: August 25, 2025 

¶ Financial Model: August 25, 2025 

The overall effective date of this report is August 25, 2025. 

2.6 Sources of Other Information 

The QP responsible for the Mining Methods relied on information provided by INGEROC SpA (INGEROC) regarding 
geotechnical recommendations and stability analysis, and on SRK Consulting (Chile) SpA (SRK) regarding the 
hydrogeology analysis. Both firms are renowned consulting firms in Chile. 

The QP reviewed the provided information and considered acceptable for the purposes of the Feasibility Study. 

2.7 Currency, Units, Abbreviations and Definitions 

All units of measurement in this report are metric and all currencies are expressed in United States dollars (symbol: 
US$ or currency: USD) unless otherwise stated. Contained gold metal is expressed as troy ounces (oz), where 1 oz = 
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31.1035 g. All material tonnes are expressed as dry tonnes (t) unless stated otherwise. A list of abbreviations and 
acronyms is provided in Table 2-2, and units of measurement are listed in Table 2-3. 

Table 2-2: Abbreviations and Acronyms 

Abbreviation Description 

AA atomic absorption spectroscopy 

AAA Andes Analytical Assay Laboratory 

AAC analytic acid consumption 

AACE Association for the Advancement of Cost Engineering 

AFS Atacama Fault System 

AISC all-in sustaining costs 

ANF Antofagasta airport 

ARD acid rock drainage 

Au gold 

Az azimuth 

BIF banded iron formation 

BOOT Build-Own-Operate-Transfer 

BROC Bronchantite 

BV Best value 

BWi bond ball mill work index 

CAD:USD Canadian-American exchange rate 

CIM Canadian Institute of Mining, Metallurgy and Petroleum 

CIM Definition Standards CIM Definition Standards for Mineral Resources and Mineral Reserves 2014 

CIP carbon in pulp 

CoG cut-off grade 

CP Chalcopyrite  

CRIS Chrusocholla 

CRM certified reference material 

CuCN Cyanide soluble copper 

CWi bond crusher work index 

DCF Discounted cash flow 

DCIP direct current resistivity and induced polarization 

DDH diamond drill hole 

DEM Digital elevation model 

DFS Definitive Feasibility Study 

DIA Environmental Impact Statement (declaración de Impacto Ambiental) 

E-GRG extended gravity recoverable gold 

EIA Environmental Impact Statement 

EM electromagnetic 
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Abbreviation Description 

EN Endangered 

ENR Enriched (sulphides) 

EPCM Engineering, Procurement and Construction Management 

FA fire assay 

FBL Fine blanks 

FET federal excise tax 

FeT total iron 

FID Final investment decision 

FS feasibility study 

G&A general and administration 

GPR gross production royalty 

GQCV greenstone-hosted quartz-carbonate vein deposits 

GRAV gravimetric finish method 

HG High grade 

IA influence area 

ICP inductively coupled plasma 

ICP-OES inductively coupled plasma - optical emission spectrometry 

ID2 inverse distance squared 

ID3 inverse distance cubed 

ILS intermediate leach solution 

IOCG iron oxide copper gold 

IP induced polarization 

IRGS intrusion-related gold system 

ISO International Organization for Standardization 

LG Low grade 

JORC Joint Ore Reserves Committee 

LIDAR light detection and ranging 

LIX Leached limonite 

LOM Life of mine 

LUP land use permit 

MCAL Minera Cielo Azul Limitada 

MCF mechanized cut and fill 

MIX mix of copper oxides and sulphides 

MOD Marimaca Oxide Deposit 

MRE mineral resource estimate 

MZ Mineral zone 

NAD 83 North American Datum of 1983 

NCF Net cash flow 
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Abbreviation Description 

NI 43-101 National Instrument 43-101 (Regulation 43-101 in Quebec) 

NN nearest-neighbour 

NSR net smelter return 

NT Near threatened 

NTS national topographic system 

OK ordinary kriging 

PEA preliminary economic assessment 

PFS prefeasibility study 

PLS Pregnant leach solution 

PGE platinum group elements 

QA/QC quality assurance/quality control 

QP qualified person (as defined in National Instrument 43-101) 

RC Reverse circulation 

RCA Environmental Qualification Resolution (Resolución de Calificación Ambiental) 

ROM run of mine 

RQD rock quality designation 

SAG semi-autogenous grinding 

SCC Standards Council of Canada 

SD standard deviation 

Sd-BWI micro hardness or bond ball mill work index on SAG ground material 

SEDEX sedimentary exhalative deposits 

SERNAGEOMIN National Geology and Mining Service (Servicio Nacional de Geología y Minería), Chile 

SG specific gravity 

SMU Selective mining unit 

SRM Standard reference materials 

SX/EW Solvent extraction/electrowinning 

TMF  tailings management facility 

UG underground 

UTM Universal Transverse Mercator coordinate system 

UV ultraviolet 

VLF-EM very low frequency electromagnetic 

VMS volcanogenic massive sulphide 

WAD black copper oxide assemblages 

WRSF Wast rock storage facility 

ZOIT Zones of tourists 
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Table 2-3: Units of Measurement 

Abbreviation Description 

% percent 

% solids percent solids by weight 

CAD Canadian dollar (currency) 

C$ Canadian dollar (as symbol) 

$/t  dollars per metric ton 

° angular degree  

°C degree Celsius 

˃Ƴ micron (micrometer) 

cm centimeter 

cm3 cubic centimeter 

ft  foot (12 inches) 

g gram 

g/cm3 gram per cubic centimeter 

g/L gram per liter 

g/t gram per tonne 

h hour (60 minutes) 

ha  hectare 

kg kilogram 

kg/t kilogram per tonne 

km  kilometer  

km2 square kilometer 

kW kilowatt 

kWh/t kilowatt-hour per tonne 

L liter 

lb pound 

m, m2, m3 meter, square meter, cubic meter 

M million 

Ma million years (annum) 

masl meters above mean sea level 

mm millimeter 

Moz million (troy) ounces  

Mt million tonnes 

MW megawatt 

oz troy ounce 
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Abbreviation Description 

oz/t ounce (troy) per tonne 

oz/ton ounce (troy) per short ton (2,000 lbs) 

ppb  parts per billion 

ppm parts per million 

t metric tonne (1,000 kg) 

ton short ton (2,000 lbs) 

t/d  tonnes per day 

USD US dollars (currency) 

US$ US dollar (as symbol) 
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3 RELIANCE ON OTHER EXPERTS 

3.1 Introduction 

The QPs have relied upon the following reports by other experts, which provided information regarding mineral rights, 
surface rights, property agreements, royalties  and taxation for sections of this Report. 

3.2 Property Agreements, Mineral Tenure, Surface Rights and Royalties 

The QPs have not independently reviewed ownership of the project area and any underlying property agreements, 
mineral tenure, surface rights, or royalties. The QPs have fully relied on information derived from Marimaca and legal 
experts retained by Marimaca for this information through the following documents: 

¶ Carey & Cía, January 13, 2025. /ƘƛƭŜŀƴ {ƻƭƛŎƛǘƻǊϥǎ ǊŜǇƻǊǘ ƻƴ aŀǊƛƳŀŎŀ /ƻǇǇŜǊ /ƻǊǇΦΩǎ /ƘƛƭŜŀƴ ǎǳōǎƛŘƛŀǊƛŜǎΩ 
tenements, mining and exploration concessions, permits, and other relevant corporate considerations. 

¶ [ŀƴŘƳŀƴ {ŜǊǾƛŎŜ {Φ!ΦΣ ŘŀǘŜΥ !ǳƎǳǎǘ уΣ нлнрΣ LƴŦƻǊƳŜ ŘŜ /ƻƴŎŜǎƛƻƴŜǎ aƛƴŜǊŀǎ άtǊƻȅŜŎǘƻ aŀǊƛƳŀŎŀΦέ 

This information is used in Sections 4.2 to 4.6, 22.3.9 and 23 of this report. 

3.3 Taxation 

The QPs have fully relied on information supplied by experts retained by Marimaca related to taxation as applied to 
the economic model. The economic mƻŘŜƭ ǿŀǎ ŎƻƳǇƛƭŜŘ ōȅ !ǳǎŜƴŎƻ ŀƴŘ ǊŜǾƛŜǿŜŘ ŀƴŘ ŀǇǇǊƻǾŜŘ ōȅ aŀǊƛƳŀŎŀΩǎ 
specialists as confirmed in the following communication: 

¶ Harrison, S. (September 30, 2025) άConfirmation for reliance on other experts for the tax modelling - Marimaca 
Copper Corpέ [Personal communication] 

This information is used in Sections 1.18 and 22 of this Report. 

3.4 Environmental, Permitting, Closure, and Social and Community Impacts 

The QPs have fully relied upon information derived from Marimaca through the following documents that make up the 
2024 Environmental Impact Statement Submission ǇǊŜǎŜƴǘŜŘ ǘƻ ǘƘŜ ǊŜƭŜǾŀƴǘ ŀǳǘƘƻǊƛǘȅ άServicio de Evaluación 
Ambientalέ: 

¶  Jaime Illanes & Asociados (JIA). (2024). DIA Proyecto Minero de Cobre Óxidos Marimaca [Environmental Impact 
Statement for the Marimaca Oxide Copper Mining Project].  

This information is used in Sections 1.16 and 20 of the Report. 
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4 PROPERTY DESCRIPTION AND LOCATION 

4.1 Introduction 

The concessions that make up the Project and the surrounding Marimaca District concessions are located ƛƴ /ƘƛƭŜΩǎ 
Antofagasta Province, Region II, approximately 25 km east of the Port of Mejillones, 45 km north of the city of 
Antofagasta and 1,250 km north of Santiago, Chile. The project area is located at coordinates 374,820 E and 7,435,132 S 
(WGS84 UTM). 

Figure 4-1 shows the project location, highlighting the proximity to first class utilities and infrastructure. The figure also 
ǎǳƳƳŀǊƛȊŜǎ aŀǊƛƳŀŎŀΩǎ ƳƛƴƛƴƎ ǇǊƻǇŜǊǘȅ ǇƻǎƛǘƛƻƴΦ 

Figure 4-1: Project Location Map 

 

Source: Marimaca, 2025. 
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4.2 Property and Title in Chile 

The Political Constitution of the Republic of Chile (Constitución Política de la República) provides that the Chilean State 
has absolute, exclusive, inalienable and imprescriptible property over all mines and mineral substances located within 
the national territory, with the exception of surface clays, notwithstanding the ownership of natural or legal persons 
over the superficial land in the interior of which they are located. 

Private individuals may develop mining exploration and exploitation works on the basis of mining concessions granted 
by judicial resolution. In accordance with Chilean mining legislation, there are two types of mining concessions in Chile: 
exploration concessions and exploitation concessions. The main characteristics of each are the following: 

¶ Exploration Concessions: The titleholder of an exploration concession has the right to carry out all types of mining 
exploration activities within the area of the concession. Exploration concessions can overlap or be granted over 
the same area of land; however, the rights granted by an exploration concession can only be exercised by the 
titleholder with the earliest dated exploration concession over a particular area. 

¶ Exploitation Concessions: The titleholder of an exploitation concession is granted the right to explore and exploit 
the minerals, located within the area of the concession and to take ownership of the minerals that are extracted. 
Exploitation concessions cannot overlap or be granted over the same area of land. 

4.3 Project Ownership 

The Carey & Cía solicitors report dated January 13, 2025 details that Marimaca Copper Corp. (Marimaca) owns 100% 
of the Project through three subsidiaries in Chile that have rights over various mining properties that make up the 
Project: 

¶ Compañía Minera Cielo Azul Limitada (MCAL), 

¶ Inversiones Cielo Azul Limitada (ICAL), and 

¶ Sociedad Contractual Minera Compañía Minera Newco Marimaca (Newco Marimaca). 

4.4 Mineral Tenure and Royalties 

The Project is comprised of 20 mining/exploitation concessions covering approximately 961 hectares. These 
concessions are listed in the Nonal Mining Claims Register, and are in the area of Sierra Naguayán, Commune of 
Mejillones, Province and Region of Antofagasta. 

All other concessions held by entities within the Marimaca group currently form part of the wider Marimaca District or 
the area of Sierra de Medina. 
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4.4.1 Properties that Comprise the Marimaca Project 

The Project is protected by the mining/exploitation concessions listed in Table 4-1 and as shown in Figure 4-2. These 
concessions are located in zones that are referred to as La Atómica, Marimaca 1-23, Atahualpa and certain parts of the 
zone referred to as Llanos/Mercedes. Each of these zones are made up of several mining/exploitation concessions. 

Each of the mining/exploitation concessions that make up the Project are in good standing and all required annual 
claim fees (patented) have been made up to and including 2025, without interruption. 

/ƻƳǇŀƷƝŀ aƛƴŜǊŀ /ƛŜƭƻ !Ȋǳƭ όa/![ύΣ ŀ /ƘƛƭŜŀƴ ǎǳōǎƛŘƛŀǊȅ ƻŦ ǘƘŜ /ƻƳǇŀƴȅΣ ƻǊƛƎƛƴŀƭƭȅ ƘŜƭŘ ŎŜǊǘŀƛƴ ƻŦ ǘƘŜ /ƻƳǇŀƴȅΩǎ 
interests in the mining/exploitation concessions via option agreements entered into. Most of the options held under 
these agreements have now been exercised, as summarized below. 

Certain concessions that underpin the Project are held by other Chilean subsidiaries of the Company, namely Sociedad 
Contractual Minera Compañía Minera NewCo Marimaca (Newco Marimaca); and Inversiones Cielo Azul Limitada (ICAL). 

In addition, certain net smelter return (NSR) royalty interests have been created over the concessions that make up 
the Project. These include the 1.0% NSR granted to Osisko Gold Royalties in September 2022, for which the Company 
received US$15.5 million. 

The following information sets out all of the additional NSR interests over the Project properties. Table 4-1 also provides 
further information on NSR interests that apply to individual concessions. 

4.4.2 Marimaca 1-23 Claims 

The Company acquired 100% of the Marimaca 1-23 claims for US$12.2 million. A 1.5% NSR is payable on these claims, 
with the Company/MCAL retaining an option to purchase 1% of this interest within 24 months from commencement 
of commercial production from the claims. 

The Osisko royalty terms require these buyback rights to be exercised prior to the commencement of commercial 
production. 

4.4.3 La Atómica 

The Company acquired 100% of the La Atómica property for US$6.0 million, which was paid from 2017 to 2021. A 1.5% 
NSR is payable on this, with the Company/MCAL retaining an option to purchase 0.5% of the 1.5% NSR for 
US$2.0 million at any time. 

The Osisko royalty terms require these buyback rights to be exercised prior to the commencement of commercial 
production. 
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4.4.4 Atahualpa 

Under the terms of a January 2018 Letter of intent (LOI), the Company acquired 100% of the Atahualpa, Tarso, Sierra 
and Sorpresa properties for US$6.0 million. A 2% NSR was payable under the original option agreement. The Company 
acquired this interest for US$2.2 million. 

4.4.5 Olimpo y Cedro (Formerly Naguayán) 

The Company acquired 100% of the Olimpo y Cedro properties for US$6.5 million which was paid from 2018 to 2022. 
A 1.5% NSR is payable on the properties, with MCAL retaining an option to purchase 0.5% of the 1.5% NSR for 
US$2.0 million within the first 12 months of commencement of commercial production from the properties. 

4.4.6 Llanos/Mercedes 

The Company/MCAL acquired the Llanos/Mercedes properties pursuant to the exercise of an option agreement for 
total consideration of US$2 million payable between 2019 and 2023. In addition, the Llanos and Mercedes properties 
are subject to a 1% NSR. The Company/MCAL has an option to purchase this for US$0.5 million within 24 months from 
commencement of commercial production from the properties. 
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Figure 4-2: Marimaca Project Concessions 

 

Source: Marimaca, 2023.
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Table 4-1: List of Concessions that form the Marimaca Claims 

Marimaca Project Exploitation 

Quantity Concession National Role Concessionaire Surface 
Type of 

Concession 
Current 

Situation 
Page Number Year 

Mining 
Registrar 

Commune 
Concession 

Royalty Interest 

20 

Marimaca 1/23 (1/14 ς 17/23) 02203-0273-3 Newco Marimaca 103 Exploitation Granted 38 v 13 2017 Mejillones Mejillones 1% NSR Osisko; 1.5% NSR original royalty 

Marimaca 1/23 (15-16) 02203-1440-5 Newco Marimaca 10 Exploitation Granted 36 11 2017 Mejillones Mejillones 1% NSR Osisko; 1.5% NSR original royalty 

SOR 1/16 02203-1441-3 Newco Marimaca 16 Exploitation Granted 1172 260 2018 Mejillones Mejillones 1% NSR Osisko; 1.5% NSR original royalty 

Miranda III 1 to 130 (West/East 51) 02203-1676-9 Inversiones Cielo Azul Ltda. 51 Exploitation Granted 1 1 2020 Mejillones Mejillones 1% NSR Osisko 

La Atómica 1/10 02203-0025-0 Cía. Mra. Cielo Azul Ltda. 50 Exploitation Granted 856 170 2021 Mejillones Mejillones 1% NSR Osisko; 1.5% NSR original royalty 

Miranda I 1 to 146 02203-1546-0 Cía. Mra. Cielo Azul Ltda. 146 Exploitation Granted 650 108 2017 Mejillones Mejillones 1% NSR Osisko 

Miranda II 1 to 30 02203-1545-2 Cía. Mra. Cielo Azul Ltda. 30 Exploitation Granted 1191 263 2018 Mejillones Mejillones 1% NSR Osisko 

Miranda IV 1 to 48 02203-1548-7 Cía. Mra. Cielo Azul Ltda. 48 Exploitation Granted 642 107 2017 Mejillones Mejillones 1% NSR Osisko 

Rodeada 1/3 02203-0064-1 SLM Rodeada Uno 4 Exploitation Granted 1080 224 2018 Mejillones Mejillones 1% NSR Osisko 

Atahualpa 1/2 02203-0001-3 Cía. Mra. Cielo Azul Ltda. 10 Exploitation Granted 1132 249 2018 Mejillones Mejillones 1% NSR Osisko 

Inca 1/2 02203-0161-3 Cía. Mra. Cielo Azul Ltda. 3 Exploitation Granted 1129 246 2018 Mejillones Mejillones 1% NSR Osisko 

Santa María 1/2 02203-0226-1 Cía. Mra. Cielo Azul Ltda. 10 Exploitation Granted 1126 243 2018 Mejillones Mejillones 1% NSR Osisko 

Santa María II One to Two 02203-0452-3 Cía. Mra. Cielo Azul Ltda. 10 Exploitation Granted 1127 244 2018 Mejillones Mejillones 1% NSR Osisko 

Sorpresa 1 to 10 02203-0448-5 Cía. Mra. Cielo Azul Ltda. 81 Exploitation Granted 1130 247 2018 Mejillones Mejillones 1% NSR Osisko 

Sorpresa II 1 to 15 02203-0486-8 Cía. Mra. Cielo Azul Ltda. 150 Exploitation Granted 1131 248 2018 Mejillones Mejillones 1% NSR Osisko 

Truska 1 of 1/19 02203-0938-K Cía. Mra. Cielo Azul Ltda. 18 Exploitation Granted 1133 250 2018 Mejillones Mejillones 1% NSR Osisko 

Truska 2 of 1/12 02203-0939-8 Cía. Mra. Cielo Azul Ltda. 39 Exploitation Granted 1134 251 2018 Mejillones Mejillones 1% NSR Osisko 

Vida Two 1/20 02203-0593-7 Cía. Mra. Cielo Azul Ltda. 64 Exploitation Granted 1128 245 2018 Mejillones Mejillones 1% NSR Osisko 

La Mina La Mercedes One 1 to 7 02203-0850-2 Proyecta S.A. 70 Exploitation Granted 386 65 2019 Mejillones Mejillones 
1% NSR Osisko; 1% NSR Llanos/ 

Mercedes Option 

La Mina La Mercedes Two 1 to 6 02203-0851-0 Proyecta S.A. 48 Exploitation Granted 394 66 2019 Mejillones Mejillones 
1% NSR Osisko; 1% NSR Llanos/ 

Mercedes Option 

20   Totals 961         

Notes: Section 4.4 summarizes the material terms ƻŦ ŜŀŎƘ ǊƻȅŀƭǘȅΦ ¢ƘŜ ǘŜǊƳ ΨƻǊƛƎƛƴŀƭ ǊƻȅŀƭǘȅΩ ǊŜŦŜǊǎ ǘƻ ǘƘŜ b{w ƛƴǘŜǊŜǎǘ ŎǊŜŀǘŜŘ ŀǎ ǇŀǊǘ ƻŦ ǘƘŜ ƻǊƛƎƛƴŀƭ ǇǳǊŎƘŀǎŜ or option arrangements. Certain of these NSRs are subject to buyback rights. The buyback rights are summarized in 

Section 4.4. The Osisko royalty terms require the buyback rights in respect to Marimaca 1-23 Claims and under the La Atómica option agreement to be exercised prior to commercial production from these properties. Proyecta S.A. is the concession holder under the Llanos/Mercedes 

option agreement. 
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4.5 Surface Rights 

Marimaca holds two legal mining easements that cover a substantial portion of the project area. Marimaca has been 
granted a provisional easement over the area designated for the construction of the water pipeline. The final award of 
this provisional easement, through a court resolution, is still pending but is anticipated in the coming months. 

4.6 Water Rights 

The Company does not hold any water rights or maritime concessions. However, MCAL entered into a sea water supply 
option agreement in October 2022 to secure the future water supply required for the Project. Under the agreement, 
ƻƴŜ ƻŦ /ƘƛƭŜΩǎ ƭŀǊƎŜǎǘ ŜƴŜǊƎȅ ǎǳǇǇƭƛŜǊǎ ǿƛƭƭ ǎǳǇǇƭȅ ǎŜŀǿŀǘŜǊ ŦƻƭƭƻǿƛƴƎ ƛǘǎ ǳǎŜ ƛƴ ŎƻƻƭƛƴƎ ǎȅǎǘŜƳǎ ŀǘ ŀƴ ŜƭŜŎǘǊƛŎƛǘȅ 
generation plant in Mejillones. The option has a term of five years, with the ability to extend for two years. The option 
period will allow the Company to advance final project permitting and technical studies, including water pipeline 
studies that are already underway. The exercise of the option will trigger the execution of a water supply agreement 
priced on a take-or-Ǉŀȅ ōŀǎƛǎ ŦƻǊ ǘƘŜ tǊƻƧŜŎǘΩǎ ƭƛŦŜ ƻŦ ƳƛƴŜΦ ¢ƘŜ ǇǊƛƴŎƛǇŀƭ ǘŜǊƳǎ ƻŦ ǘƘŜ ǿŀǘŜǊ ǎǳǇǇƭȅ ŀƎǊŜŜƳŜƴǘ ƘŀǾŜ 
been negotiated and agreed in the option documentation. 

4.7 Environmental Considerations 

MCAL first obtained an Environmental Qualification Resolution (RCA) in July 2018 to be able to produce 10,000 tonnes 
of cathodes annually from the Marimaca 1-23 claims. While this RCA still exists, it does not provide for the Project as 
envisaged in this report. 

A further RCA, obtained in November 2020, authorizes exploration and prospecting campaigns across the Project and 
parts of the wider Marimaca District, and is valid for an indefinite period. 

Currently, the Company is in the DIA approval process to obtain the environmental permit approval. The DIA was 
submitted in December 2024 and the Company has provided the required documents from the second round of 
questions by the authorities, but according to the Company, most of the authorities have already declared compliance. 

4.8 Permitting Considerations 

Permits required by any project are classified in two categories: Environmental Permits and Sectoral Permits. The 
Environmental Permits are granted for any project approved within the SEIA and comprise the Environmental 
Qualification Resolution (Resolución de Calificación Ambiental, RCA) and the Sectoral Environmental Permits (Permiso 
Ambiental Sectorial, PAS). All applicable PAS must be presented along with the Environmental Impact Study (Estudio 
de Impacto Ambiental, EIA) or Environmental Impact Statement (Declaración de Impacto Ambiental, DIA) and cover 
relevant environmental aspects. 

On the other hand, Sectoral Permits (Permiso Sectorial, PS) cover non-environmental topics and need to be applied for 
separately with the corresponding government authority. Once the RCA is issued, the proponent can seek individual 
sectoral permits for construction and operation, some of which are an extension of a PAS. The most significant of these 
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are the water use and water diversion schemes from DGA, sanitary permits, archaeological permits, mining permits 
(waste rock storage facilities, authorization of open-pit exploitation method; mineral treatment or benefication plants 
project approval) and the closure plan approval and mining license from SERNAGEOMIN. Each of these can be initiated 
during the EIA or DIA review period, however they cannot be granted until the EIA or DIA review concludes with a 
favourable decision. 

Further detail of these permits is presented on Sections 20.2.1, 20.2.2 and 20.2.3. 

4.9 Social License Considerations 

Human settlements and communities are sparce in the project area and it was determined by the SEA that there were 
no Indigenous groups present in the IA of the project. A preliminary approach to the Indigenous and local communities 
was conducted as part of the baseline campaign for the project, which determined that further development plans or 
communal obligations were not required for the project. Iindigenous associations related to the Chango Indigenous 
group have been identified in the proximity of the project but stated by the authorities to be outside the Influence 
Area of the project.  Currently, four different associations have been identified withinon the area of influence of the 
project, particularly in the town of Mejillones.  As part of the Environmental Impact Statement process, the project has 
developed community relations within the framework of early citizen participation (ECP). 

Further detail regarding social considerations is presented in Section 20.3. 

4.10 Project Risks and Uncertainties 

There are no other significant factors and risks that may affect access, title, the right or ability to perform work on the 
Project. 
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5 ACCESSIBILITY, CLIMATE, LOCAL RESOURCES, INFRASTRUCTURE AND 

PHYSIOGRAPHY 

5.1 Accessibility 

The project is connected to the well-maintained Chilean public road system (Figure 5-1) and is easily accessed from 
Mejillones (25 km west) and Antofagasta (45 km south) through paved highway Route 1. The Antofagasta Airport is 
located 40 km south of the project. The project can be accessed following the paved roads derived from Route 1. A 
network of unpaved roads connects the project area to Mantos Blancos and to the National Highway 5. Figure 5-1 
shows the main access roads connecting Marimaca Project with the main neighbouring cities and mining operations. 

Figure 5-1: Accessibility to Marimaca Project 

 
Source: Marimaca, 2023. 
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5.2 Climate 

The project is located approximately 39 km north of the Tropic of Capricorn. The minimum temperatures vary between 
10 and 15°C, and the maximum temperatures are between 20 and 29°C, while the average relative humidity oscillates 
between 67 and 70%. The climate is extremely dry, and the average annual rainfall is 2-3 mm as an annual average of 
24 hours. 

Lƴ ǘƘŜ ǊŜƎƛƻƴΣ ǊŀƛƴŦŀƭƭ ƛǎ ǾŜǊȅ ǊŀǊŜ ŀƴŘ ŘŜŎŀŘŜΩǎ ŜǾŜƴǘǎ ƻŦ ǊŀƛƴΣ ǿƘƛŎƘ Ŏŀƴ ǊŜŀŎƘ ǳǇ ǘƻ мн ǘƻ ол mm over 24 hours, can 
occur. In the project area, however, they have no major impact because the project does not have high slope drainage 
from the coastal cliff, a feature that develops both to the south and north of the Mejillones Peninsula (the Mejillones 
Península is visible in Figure 5-1). 

Towards the east, the Cntral Depression zone extends, and it is characterized by vast areas of low slope, the so called 
άǇŀƳǇŀǎ,έ ǿƘŜǊŜ ǘƘŜ ǿŜŀǘƘŜǊ ŎƻƴŘƛǘƛƻƴǎ ŀǊŜ ŜȄǘǊŜƳŜƭȅ ŀǊƛŘ ŀƴŘ ǿƛǘƘ ƴƻǘŀōƭŜ ǾŀǊƛŀǘƛƻƴǎ ƛƴ ǘŜƳǇŜǊŀǘǳǊŜ ōŜǘǿŜŜƴ Řŀȅ 
and night. These, in general, vary between 28°C (day) and 2°C (night) or less depending on altitude. 

5.3 Local Resources and Infrastructure 

Antofagasta and Mejillones are modern cities with all regular services, serving a combined population of approximately 
570,000. Numerous mining-related businesses are located in the cities. Power lines and water supply intakes are 
located near the property. Both Antofagasta and Mejillones are relevant shipping ports, especially Mejillones, which is 
a mega-port for larger cargo. In addition, there are five thermoelectric plants in Mejillones and the port represents the 
most important sulphuric acid terminal in the north of the country. The installed capacity of electric production 
currently available at Mejillones is close to 900 MW, while the sulphuric acid storage facilities import more than 6 Mt/a . 

While Mejillones is an industrial port and most of the labour force is specialized in this type of work, Antofagasta has 
the largest labour force dedicated to mining in northern Chile. !ƴǘƻŦŀƎŀǎǘŀΩǎ workforce serves both large and medium 
scale mining. The level of specialized mining knowledge is high. ¢ƘŜ Ŏƛǘȅ ƻŦ !ƴǘƻŦŀƎŀǎǘŀ ƛǎ ŀ άƳƛƴƛƴƎ ŎƭǳǎǘŜǊ,έ ǿƘŜǊŜ 
research, education, technical training centers and the largest suppliers of equipment and services for mining in the 
country operate. 

5.4 Physiography 

The Project is in the Cordillera de la Costa (Coastal Cordillera), a relevant physiographic unit in the Northern Territory 
of Chile. Although this cordillera characteristically displays a western border consisting of a 0 to 700 m high cliff, in the 
Mejillones area the regularity is interrupted by the Mejillones Peninsula (Figure 5-2), and the Cordillera looks dissected 
by a series of valleys, most of them controlled by regional faults. Relief altitude varies between 0 and 1,000 m. Towards 
ǘƘŜ ŜŀǎǘΣ ǘƘŜ /ƻǊŘƛƭƭŜǊŀ ƎǊŀŘŜǎ ǘƻ ǘƘŜ /ŜƴǘǊŀƭ 5ŜǇǊŜǎǎƛƻƴΣ ŀƴŘ ǘƘŜ ƭŀƴŘǎŎŀǇŜ Ŏƻƴǎƛǎǘ ƻŦ Ŧƭŀǘ ƭŀƴŘǎ ƻǊ άǇŀƳǇŀǎ.έ 

±ŜƎŜǘŀǘƛƻƴ ƛǎ ƳƛƴƛƳŀƭ ƻǳǘǎƛŘŜ ƻŦ ƛƴƘŀōƛǘŜŘ ǾŀƭƭŜȅǎ ǿƘŜǊŜ ƛǊǊƛƎŀǘƛƻƴ ŀƴŘ ǘƘŜ ά/ŀƳŀƴŎƘŀŎŀ,έ ǎŜŀ Ƴƛǎǘ ǘƘŀǘ ŎƻƳŜǎ ŦǊƻƳ 
the nearby ocean, support very scarce to null vegetation that can withstand the desert environment. 
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Figure 5-2: Project Location 

 

Notes: Project location, showing relevant physiographic elements (vertical 3x). View toward NE. (CCF coastal cliff; MP: Mejillones Peninsula). 

Source: Marimaca, 2022. 

5.5 Seismicity 

The project site is in Seismic Zone 3 (maximum effective acceleration ὃ=0.20g) according to the official Chilean 
standard NCh2369.Of2003. 
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6 HISTORY 

6.1 Regional History 

The geological knowledge and exploration in the region have been a long and multifaceted process that has helped 
unravel the complex evolution of an area where tectonic, sedimentary, and volcanic processes converge. For decades, 
field expeditions and systematic campaignsτdriven mainly by institutions such as SERNAGEOMINτhave led to the 
creation of detailed geological maps, including the Geological Map of Mejillones and the Mejillones Peninsula, which 
ǊŜǇǊŜǎŜƴǘ ǘƘŜ Ƴƻǎǘ ǊŜŎŜƴǘ ǎǘǳŘƛŜǎ ƻƴ ǘƘŜ ŀǊŜŀΩǎ ǎǘǊǳŎǘǳǊŜ and evolution. However, despite its solid foundational 
knowledge, the vicinity of Marimaca in modern times has generally not been explored, primarily because its geological 
environment has not exhibited notable alterations or mineralization indicative of an attractive deposit. As a result, the 
area was relatively overlooked, except for minor operations, until the arrival of Marimaca Copper Corp. 

6.2 Property Exploration History 

No modern exploration took place before Coro Mining Corp. (Coro), a predecessor of Marimaca Copper Corp., began 
to assemble the project's land holdings. The Marimaca deposit was identified in 2016 following an RC drill program. 

Coro later detailed geological surface mapping and rock chip sampling, as well as additional RC drilling, core drilling to 
support geotechnical and metallurgical studies, metallurgical test work, and mining studies. An initial resource estimate 
was completed in January 2017, and the first Mineral Reserves estimate was made in 2018. 

Coro completed a feasibility study in June of 2018, that  examined open-pit mining using conventional equipment to 
supply a refurbished processing plant, the Ivan plant, capable of producing 10,000 tonnes of copper cathode annually. 

The 2018 Feasibility Study is currently not regarded as the preferred option for project development. Marimaca Copper 
does not consider the study to be relevant, and the mineral reserve estimates are also not up to date. However, some 
baseline information produced to support the 2018 Feasibility Study was used in the 2020 PEA. A DIA and the Mining 
Safety Regulations and RCA received approval on July 5, 2018. Mineral resources were revised in late 2019 (as reported 
in the 2020 MRE) and again in the 2022 Mineral Resource Estimate (2022 MRE) and the 2023 Mineral Resource 
Estimate (2023 MRE). These are considered historical resource estimates for the Project.   

Coro changed its name to Marimaca Copper Corp. in May 2020. 

The historical 2022 MRE included 110,790 m drilled, distributed across 429 drill holes. In most of the south-central area 
of the MOD, the drill grid is spaced at 50 x 50 m, with holes oriented at 310° and 220°. In the northern part, hole 
distance is set at 100 m centers, primarily oriented to a 310º azimuth. This MRE comprised of drilling from the 2021 
program and drilling completed from February 2022 to August 2022, representing an additional 28,374 m to the 
previous 110,790 m accounted for in the MRE filed in 2022 titled "Updated Mineral Resource Estimation for the 
Marimaca Copper Project, Antofagasta Region, Chile" (MRE, 2022). The 2023 MRE captured 139,164 m distributed 
across 554 drill holes. The 2025 MRE is based on the same 139,164 m distributed across 554 drill holes. 
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7 GEOLOGICAL SETTING AND MINERALIZATION 

7.1 Regional Geology 

The region consists mainly of Jurassic volcanic and intrusive rocks and minor exposures of older Triassic acid volcanic 
and Paleozoic rocks. The main structural system is the Atacama Fault System (AFZS), which has been active since the 
Jurassic. These NS to NE-oriented faults formed the fabric of the Coastal Cordillera and especially control its eastern 
border. Figure 7-1 summarizes the main geological units for the area. 

Figure 7-1: Regional Coastal Cordillera Geology 

 

Source: Marimaca, 2023. 
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The oldest exposed rocks are late Paleozoic and Triassic in age, consisting of metasediments and intermediate 
intrusions. Intrusive stocks from Early Jurassic to lower Cretaceous characterize the area. These were dated at 155-
154 Ma by Cortes et al (2007), but recently adjusted to the interval 174-169 Ma by Mpodozis, Cornejo, and Mora (2015) 
and Mpodozis and Cornejo (2019). The younger intrusive of this unit hosts the mineralization at Marimaca. The La 
Negra Formation volcanic, a LIPS like volcanic bimodal event dated in the interval 180-170 Ma (Mpodozis et al., 2015; 
Lopez et al, 2017; Mpodozis and Cornejo, 2019), extends to the south, north and east of the area (Figure 7-2). 

A notable system of dyke assembly intrudes both the intrusive stocks and the volcanic. They are bimodal in 
composition, from gabbro to rhyodacite composition and extend for tens of kilometers (Cortes et al, 2007). As per 
previous (Scheuber and Gonzales, 1999; Cortes et al. 2007) and recent dating data (Mpodozis et al, 2015; Mpodozis 
and Cornejo, 2019), the age range for this dyke swarm, mostly based in K-Ar methods, is in the 148-145 Ma interval, 
ǿƘƛŎƘ ƛǎ ŎƻƛƴŎƛŘŜƴǘ ǿƛǘƘ ǘƘŜ Ƴŀƛƴ ŜǾŜƴǘ ƻŦ άaŀƴǘƻ-¢ȅǇŜέ ŎƻǇǇŜǊ ƳƛƴŜǊŀƭƛȊŀǘƛƻƴ όaǇƻŘƻȊƛǎ ŀƴŘ /ƻǊƴŜƧƻΣ нлмфύΦ 

Figure 7-2: Regional Geology Plan 

 

Source: Marimaca, 2023. 



   

 
 

Marimaca Oxide Deposit Project Page 55 

NI 43- 101 Technical Report and Feasibility Study August 25, 2025 

 

7.2 Project Geology 

¢ƘŜ ŘƻƳƛƴŀƴǘ ǊƻŎƪ ǘȅǇŜ ƛǎ ǘƘŜ άbŀƎǳŀȅłƴ tƭǳǘƻƴƛŎ /ƻƳǇƭŜȄΣέ ŀƴ ŜǉǳƛƎǊŀƴǳƭŀǊ ǘƻ ǇƻǊǇƘȅǊƛǘƛŎ ƳƻƴȊƻŘƛƻǊƛǘŜ ƛƴǘǊǳŘŜŘ ōȅ 
a de swarm system consisting of various bimodal dyke episodes ranging in composition from gabbro to rhyodacite. The 
system is oriented NS to NE, NW, and WNW and dips 45-50° to 60-75° towards east and south-east. 

The main fabric consists of a sheeted-like fracture zone, including faults and dykes, oriented NS to NNE, that controls 
the mineralization at Marimaca and can be observed for kilometers beyond the project area limits. 

Background rock alteration consists of Na-Ca metasomatism. The mineralization is associated with the alteration of 
albite, actinolite, chlorite, and iron oxides. The NS to NE parallel fracture and related veins control chalcopyrite-
magnetite-rich primary mineralization. 

Intense, extensive and pervasive events of supergene oxidation have produced the actual copper oxide blanket that 
forms the mineral deposit at Marimaca. The surface data indicate that copper oxides are controlled by a highly 
fractured host rock, resulting in a high-permeability background generated by the superposition of multiple fracturing 
events and dyke intrusions. The oxidation resulted from the alteration of a previous secondary sulphide-enriched 
blanket that produces zonation from Brochantite-Atacamite at cores immediately surrounding the secondary 
sulphides' remnant patches and successive external halos of predominant chrysocolla and further external wad. 

Compared with other belt deposits, Marimaca is fully hosted by intrusive rock units that become extremely permeable 
thanks to intense fracturing. Thus, the mineralization style differs significantly from the neighbouring typical volcanic-
hosted Manto-type copper deposits. At the same time, although the nature of primary mineralization is IOCG, 
developing a consistent secondary blanket makes a difference compared to the typical IOCG from the Coastal Cordillera 
(Espinoza et al., 1996; Kojima et al., 2009). 
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Table 7-1: Marimaca Project: Summary Characteristics of the Main Rock Type Units 

 

Source: Marimaca, 2023. 
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7.3 Deposit Descriptions 

The Marimaca deposit is located within the Coastal Copper Belt, a belt of Mesozoic-age copper deposits.  

The hosǘ ǊƻŎƪ ƛƴ aŀǊƛƳŀŎŀ ƛǎ ǘƘŜ άbŀƎǳŀȅłƴ {ǘƻŎƪΣέ ŀƴ ŜǉǳƛƎǊŀƴǳƭŀǊ ƳƻƴȊƻŘƛƻǊƛǘŜ ǘƘŀǘ ƎǊŀŘŜǎ ǘƻ ŘƛƻǊƛǘŜ ƛƴ ǇŀǊǘΣ Ŏǳǘ ōȅ 
monzodiorite porphyries and various systems of dacitic and dioritic dykes (NE, NS, NW, and WNW orientation). 

The most important structural feature of Marimaca is a system of sub-parallel, planar, pervasive, and persistent 
ŦǊŀŎǘǳǊŜǎ ƻŎŎǳǊǊƛƴƎ ŀƭƻƴƎ ŀƴ b{ ŜƭƻƴƎŀǘŜŘ ǎǘǊǳŎǘǳǊŀƭ ōŜƭǘΦ ¢ƘŜǎŜ ŦǊŀŎǘǳǊŜǎ ƎƛǾŜ ǘƘŜ ǊƻŎƪ ŀƴ ŀǇǇŜŀǊŀƴŎŜ ƻŦ άǇǎŜǳŘƻ-
ǎǘǊŀǘƛŦƛŎŀǘƛƻƴέ ŎƻƳǇƻǎŜŘ ƻŦ Ŏentimetric to decametric sub-ǇŀǊŀƭƭŜƭ άǎƘŜŜǘŜŘ-ƭƛƪŜέ ŦǊŀŎǘǳǊŜǎΦ ! ²b² ǘƻ b² ǎȅǎǘŜƳ ƻŦ 
late faults is important and creates additional permeability favourable for forming an oxide blanket. 

The Marimaca deposits consist of a copper oxide blanket, exposed at the surface extending for approximately 1,600 m 
along the NNW direction, 400 m to 500 m wide and 200 m to 300 m thick (Figure 7-5). Two-thirds of the middle-upper 
part of the oxidized column corresponds to copper oxides, whereas the lower one-third corresponds to mixed and 
lesser chalcocite mineralization. Although general geometry is a blanket, the interpretation of the mineral zone was 
guided by structural control, especially the NS dipping east and the late NW to EW structural system. 

The mineralogy of the oxide zone consists of Brochantite, Atacamite, Chrysocolla and wad occurring as disseminations 
and impregnation of fractures in the parallel band system with an NS orientation, but also in diagonal fault systems 
with NE and NW orientations. The subjacent mixed zone consists of copper oxides and remnants of chalcocite and 
covellite, minor pyrite and chalcopyrite. The secondary sulphides carry mostly sooty chalcocite, replacing pyrite and 
covellite after chalcopyrite. 

The Marimaca alteration consists of metasomatism with little evidence of destructive hydrothermal alteration. The 
calc-sodic (Na-Ca) metasomatism is background alteration, while albitization and chlorite are alteration minerals 
related to mineralization. Some K-spar and biotite are also observed. In the oxide zone, the limonite, mostly goethite, 
is associated with copper mineralization. Figure 7-3 illustrates the detailed geology conducted by Marimaca geologists 
during the exploration of the deposit. 
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Figure 7-3: Marimaca Project Detailed Sub-surface Interpreted Geology 

 

Source: Marimaca, 2023. 

Figure 7-4 presents section NE100 (a,b), featuring the lithostructure and mineralization units that illustrate the 
deposit's complexity and variability. 
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Figure 7-4: Marimaca Project, Illustrative Litho-Structure (a) and Mineralization Section NE100 (b) Sections are 220°South-east 

 

Source: Marimaca, 2023. 

7.4 Comments on Geological Setting and Mineralization 

Marimaca displays many characteristics of the IOCG mineralized system: primary mineralization consisting of low pyrite 
and chalcopyrite-magnetite, calco-sodic alteration; however, no Au occurrences are recorded or observed. Marimaca 
differs from typical coastal IOCG districts in terms of intense supergene alteration and mineralization. 

The formation of the supergene blanket, such as that discovered and evaluated at Marimaca, has not been described 
in any other IOCG district. There is strong evidence that the actual oxide body was formed due to the oxidation of a 
previous sulphide blanket. Remnants of this blanket were encountered and consisted of chalcocite and covellite 
replacement of pyrite and chalcopyrite. The oxidation process can be evidenced in the Mixed zone, where green 
coppers and black copper oxides partially replace secondary sulphides. The blanket's mineralogic zoning and copper 
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grade distribution suggest repeated lateral migration and accumulation events. This process requires abundant pyrite 
to produce enough sulphuric acid, but as established, the IOCG system is low in pyrite. It is possible that a very rich and 
pervasive chalcopyrite, stronger than pyrite primary mineralization and a long-lived process of oxidation, can explain 
ǘƘŜ ŦƻǊƳŀǘƛƻƴ ƻŦ ǘƘŜ aŀǊƛƳŀŎŀΩǎ ǳƴŎƻƳƳƻƴ ǎŜŎƻƴŘŀǊȅ ōƭŀƴƪŜǘΦ See Figure 7-5. 

Figure 7-5: 3D View of the Marimaca Oxide Blanket Looking Towards NE (Mineral Domains Modelled in Leapfrog) 

 

Source: Marimaca, 2022. 
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8 DEPOSIT TYPES 

8.1 Deposit Model 

¢ƘŜ ƳŜǘŀƭƭƻƎŜƴƛŎ ǎŜǘǘƛƴƎ ǘƘŜ ŀǊŜŀ Ŏƻƴǎƛǎǘǎ ƻŦ άƳŀƴǘƻ-ǘȅǇŜέ ŎƻǇǇŜǊ ŘŜǇƻǎƛǘǎ ƘƻǎǘŜŘ ōȅ [ŀ bŜƎǊŀ CƻǊƳŀǘƛƻƴ ǾƻƭŎŀƴƛŎǎΣ 
as well as some IOCG-affiliated vein districts, hosted by Jurassic intrusive (Espinoza et al., 1997; Maksaev and Zentilli, 
2002, Sillitoe and Perello, 2005). Towards the eastern border there are some porphyry-type copper systems of Late 
Jurassic to lower Cretaceous age. The recent discovery of the Cachorro copper deposit (Arriagada, 2021), described as 
like Mantos Blancos style mineralization is re-opening the ground for exploration of larger manto-type copper deposits 
in the region.  

¢ƘŜ άƳŀƴǘƻ-ǘȅǇŜέ ŎƻǇǇŜǊ ŘŜǇƻǎƛǘǎ ǘȅǇƛŎŀƭƭȅ Ŏƻƴǎƛǎǘ ƻŦ sulphides and copper oxides hosted in volcanic rocks, especially 
in the brecciated and vesicular upper parts of lava flows, but also in crosscutting veins and breccia bodies. Rock 
alteration, usually albitization and K-feldspar replacement, is weak and hard to distinguish from diagenetic alteration 
(Sato, 1984). This is a geometrical definition and could relate to different origins; Figure 8-1 shows a generalized model 
of IOGC deposits from Barra et al. (2017). Note that in the model, the deposits could have vertical and/or horizontal 
orientation. The geometry of these deposits is very variable and sometimes quite complex. 

Figure 8-1: Unraveling the Origin of the Andean IOCG Clan: A Re-Os Isotope Approach 

 

Source: F. Barra et al., 2017. 
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IOCG veins districts are hosted by Jurassic intrusive (Espinoza et al, 1996) (Figure 7-1 and Figure 7-2). Marimaca, located 
at the old Naguayán District is an anomaly in the context of this type of IOCG mineralization occurrences.  Marimaca is 
reasonably close enough to be assigned to this type of geology and mineralization, given their special structural and 
supergene mineralization features. Despite their economic importance, little is known about the IOCG mineralization.  

Marimaca exhibits numerous characteristics of the IOCG mineralized system, including primary mineralization 
featuring chalcopyrite-magnetite, and calc-sodic alteration. Recent findings of potentially low Au and Ag occurrences 
in the MAD-22 sulphide-rich intercept confirm the deposit's affiliation. Marimaca is distinguished from typical coastal 
IOCG districts by its intense supergene alteration and mineralization. 

The formation of the supergene blanket, such as that discovered and evaluated at Marimaca, has not been documented 
in any other IOCG district. There is compelling evidence that the oxide body was created through the successive 
oxidation of a previous secondary sulphide mineralization. The lower sections of the oxide blanket, comprising Mixed 
and Secondary Sulphide mineral zones, highlight this characteristic of Marimaca compared to other northern Coastal 
Copper Belt deposits (Marimaca, 2023). 

Described remnants of prior enrichment or secondary sulphide were noted as chalcocite and covellite replacement 
textures of pyrite and chalcopyrite. The oxidation process is evident in the Mixed zone, where green and black copper 
oxides partially replace the secondary sulphides. The blanket's mineralogic zoning and copper grade distribution 
suggest repeated lateral migration and accumulation events. This process demands a significant amount of pyrite to 
produce sufficient sulphuric acid; however, as established, the standard IOCG system tends to be low in pyrite. 
Nonetheless, as observed in the sulphide-rich intercept of MAD-22, both Cu and pyrite-rich sulphide phases 
characterize the primary mineralization at Marimaca, demonstrating yet another unique variation within the common 
theme of the IOCG mineral deposit spectrum. 

Thus, as previously hypothesized, it is possible that a very rich and pervasive chalcopyrite, stronger than pyrite primary 
mineralization, coupled with a prolonged oxidation process, can account for the formation of Marimaca 's exceptional 
secondary blanket. 

Figure 8-2 shows a 3D view of the Marimaca oxide blanket, looking towards the NE Mineral domains modelled in 
Leapfrog (Marimaca, 2023). 
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Figure 8-2: 3D View of the Marimaca Oxide Blanket and Subdomains, Looking Northeast 

 

Source: Marimaca, 2023. 

8.2 Comments on Deposit Type 

Marimaca may suggest a new type of IOCG deposit, which is still under characterization. This potentially new type of 
deposit could have significant exploration potential in the future. Additional data and studies are required to develop 
reliable models and to better understand the system's evolution. 
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9 EXPLORATION 

9.1 Introduction 

Exploration work, drilling, surface, underground sampling, and detailed geological mapping have substantially 
ƛƴŎǊŜŀǎŜŘ ƛƴ ǘƘŜ ǇǊƻƧŜŎǘ ŀǊŜŀ ǎƛƴŎŜ нлмуΦ !ǘ ǘƘŜ ǎŀƳŜ ǘƛƳŜΣ ŎƻƴǎƛŘŜǊƛƴƎ ǘƘŜ ŀǊŜŀΩǎ ŜȄǇŀƴǎƛƻƴ ǘƻǿŀǊŘ ǘƘŜ ǿŜǎǘ ŀƴŘ 
north, the UAV image and topographic survey have been updated and enhanced. Structural and petrographic studies 
have also been completed, improving the geological understanding of mineralization controls. 

The information from the drilling campaigns was used to define the current base of updated and extended measured, 
indicated, and Inferred copper resources. 

A new zone was delineated in the 2022 infill program, following the 2021 discovery of mixed and secondary sulphides 
beneath the MOD. Figure 9-1 illustrates the location of the new holes added for the 2022 MRE. Horizontal projection 
traces depict cut grades as histograms. 

9.2 Grids and Surveys 

Figure 9-1 shows the location of holes drilled in the campaign completed in 2022 for the 2022 MRE. A project local grid 
consisting of 50 m spaced sections in NE and NW directions is also demonstrated. 
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Figure 9-1: Location of Holes Drilled in Campaign Completed in 2022 MRE 

 

Notes: Horizontal projection traces show CuT grades as histograms. Project local grid consisting of 50 m spaced sections in NE and NW directions 

is also demonstrated. Source: Marimaca MRE 2022. 



   

 
 

Marimaca Oxide Deposit Project Page 66 

NI 43- 101 Technical Report and Feasibility Study August 25, 2025 

 

In addition to drilling since 2020, the following exploration activities have been continuously carried out: 

¶ The drilling sample database has been completed with new assays (mostly CuCN) for all samples >0.1% Cu. Since 
the 2021 campaign, sequential copper has been the standard assay methodology for all samples. 

¶ Re-logging previous drill holes to achieve a better definition of mixed and secondary sulphide mineralization, this 
work benefited from the new sequential copper assaying. 

¶ Updating and checking of the topographic field bases. 

¶ Completion of a new drone-driven imaging and topographic ortho-restitution. 

¶ Re-interpretation of rock geochemistry. 

¶ High-resolution magnetics and deep IP/R geophysics surveys provided additional information for the deep sulphide 
exploration. 

¶ Detailed surface mapping of dyke system, emphasizing rock types and contact relationships. 

The 2022 photogrammetric survey was updated using a new high-resolution UAV survey. The total district area, 
measuring 56 km², was surveyed along 302 flight lines spaced 55-70 m apart at an average altitude of 200 m above the 
surface (Figure 9-2). The flight resolution was 5 cm per pixel. A digital elevation model (DEM) was generated with 
interpolated level curves at 1 m for use at the 1:1,000 scale. Other products, such as RGB, lithology, limonite, and FeOx 
index images, were also produced. Conventional topography provided topographical support, which created a 
sufficient network of points from official bases to balance and orthorectify the UAV image and DEM. All topographic 
bases have been certified and coordinates reported in the UTM PSAD56 and WGS84 systems. 
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Figure 9-2: (a) Image, and (b) Topographic Contour Map 

 

Notes: The UAV's special flight covers the contours for topographic restitution, controlled by base points and other key points, such as drill collars 

identified from the image. Source: Marimaca, 2023. 

9.3 Geological Mapping 

The 1:1,000-scale surface geological map (Kovacic, 2017) was updated. Emphasis was placed on the definition of dyke 
units, rock composition, and contact relationships; the same review focused on mineralized structures and late faults. 
The resulting updated map is shown in Figure 7-3. 

The underground mine workings were mapped, utilizing classical registration of geological attributes along lines tracing 
the walls. Additional efforts entailed reviewing the detailed mapping and sampling, augmented by graphic mapping 
(Figure 9-3 and Figure 9-4). This information contributed to the geological ǎŜŎǘƛƻƴΩǎ ƛƴǘŜǊǇǊŜǘŀǘƛƻƴΦ IƻǿŜǾŜǊΣ ŀǎǎŀȅ 
samples from the underground workings were not used in the resource estimate due to their bias when compared to 
the drill samples. 



   

 
 

Marimaca Oxide Deposit Project Page 68 

NI 43- 101 Technical Report and Feasibility Study August 25, 2025 

 

Figure 9-3: Underground Geological Mapping ς General Area 

 

Source: NCL, 2020. 
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Figure 9-4: Underground Geological Mapping ς Marimaca Pirquineros Area 

 

Notes: Underground Geologic Mapping. Details of Marimaca Pirquineros, showing chip-channel Cu assay, main rock units and structures. 

Source: NCL, 2020. 

The surface and underground mine workings involved continuous rock sampling along the road cuts, which was 
completed between 2018 and 2019. This work covered both older roads and new ones constructed by Coro. The 
method used included taking continuous chip-channel samples at 2-meter intervals. These samples were collected by 
Marimaca personnel, prepared, and tested (with laboratory quality controls, acknowledging the indicative nature of 
the samples) at Andes Analytical Assay (AAA) laboratories in Santiago, Chile. Sample preparation and assaying protocols 
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matched those used for drill samples. A total of 5,120 m were sampled. A summary of the sampled roads is shown in 
Figure 9-4. Systematic rock sampling was also extended to the underground mine workings, using the same criteria 
and methods as those employed in surface sampling. A total of 8,028 m were sampled from the mine workings. Figure 
9-5 shows a view of the mine workings sampling from Atahualpa, La Atómica, and the northern part of Marimaca 1ς
23. 

Figure 9-5: Surface Sampling 

 

Notes: Surface Sampling. View looking northeast. Colours represent sample Cu grades, hot colours (reds and yellows) are higher Cu grades, cool 

colours (blues and greys) are lower or zero Cu grades. Views from Leapfrog TM model produced by Atticus Geo. Source: NCL, 2020. 
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Figure 9-6: Underground Workings Sampling 

 

 Notes: Colours represent sample Cu grades, hot colours (reds and yellows) are higher Cu grades, cool colours (blues and greys) are lower or zero 

Cu grades. Source: NCL, 2020. 

9.4 Petrographic Studies 

Marimaca conducted petrographic studies with specialist Paula Cornejo on samples taken from the La Atómica project 
to ensure their lithological and mineralogical classifications (Cornejo, P., 2019). 

9.5 Drill Sample Re-Assaying and Logging 

The discovery of significant mixed and secondary sulphide mineralization drew attention to a more precise definition 
of these mineral zones. This work necessitates detailed mapping of secondary sulphides supported by the Sequential 
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Copper assaying methodology. All samples with > 0.1% Cu from the historic database were assayed for CuCN, and all 
new drilling samples from the 2021 campaign are assayed using the Sequential Copper methodology. 

Historical drill samples were re-logged, taking into account the updated assays. All new information was incorporated 
into the project database. Consequently, the mixed and secondary sulphide mineral domains below the MOD were 
more clearly defined. 

Marimaca's exploration drilling demonstrates the potential to extend the oxide zone north and to uncover new 
sulphide mineralization discoveries suitable for mining. The infill program shows promising results enhancing the 
exploration potential of Marimaca properties. 

9.6 Geochemistry 

As part of the district exploration, the previously sampled 100 x 100 m rock geochemistry sampled areas were detailed 
to 50 x 50 m, and all this new data, along with the previous copper results, were reinterpreted. An updated map is 
shown in Figure 9-7. The outer limit of > 0.1% copper coincides with >500 ppm rock geochemistry and the projected 
copper block model, which is projected to the surface. 

Rock Geochem >500 ppm is a good indicator for Marimaca-style mineralized areas. In the map presented in Figure 9-7, 
extensions of mineralized structures toward the NE and SE are evident, suggesting the potential to extend the MOD. 
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Figure 9-7: Geochemical Sample Location Plan 

 

Notes: Purple colour lines indicate> 500 ppm and orange the >200 ppm Cu in rocks. Section grid and >0.1% Cu mineralization border is also 

shown. Source: Marimaca, 2022. 
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9.7 Geophysics 

In July 2020, the Company released the results of a High-Resolution Mag Drone survey over the Marimaca deposit 
covering a 2km x 2km area. The objective was to model the deep extension of a high mag anomaly, considering the 
empirical relationship between copper sulphides and magnetite encountered in the systematic magnetic susceptibility 
measurements of drill samples. The high-resolution aeromagnetic survey was carried out using an updated 
GeoMagDroneϰ technology in 2020. Flight lines spacing was 25 m, and average flight altitude 20 m, producing a total 
of more than 1,600 km of measured lines. 

The modelled results show a relevant anomaly extending downward, east from the actual MOD, dipping 40-45° east. 
The oxide zone coincides with the demagnetized upper parts of the anomaly. Figure 9-8 illustrate the results of the 
magnetic survey and 3D modelling. 

Figure 9-8: Geophysical Survey Location Plan 

 

Notes: A mag anomaly extending at depth toward the east could represent the extension of the magnetite rich primary mineralization. 

Source: Marimaca, 2021. 

An Induced Polarization survey was carried out to target sulphides below the MOD. A deep penetration method 
(MIMDAS) was used, and five lines were surveyed. The line spacing was wide and irregular, with an average distance 
of 250 m. 

Results were released in February 2021. Figure 9-9 and Figure 9-10 shows the lines MIMDAS results by comparing the 
magnetic inverse model with the chargeability section. 
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Figure 9-9: Induced Polarization (IP) Lines 

 

Source: Marimaca, 2023. 
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Figure 9-10: Induced Polarization (IP) Chargeability Results Compared with Magnetics 

 

Notes: The probable effect of the NW faults on the IP anomalies is highlighted. Hot colours (purple and red) indicate IP anomalies. Source: 

Marimaca, 2021. 

Data suggests that chargeability does not coincide with high mag signatures; however, it is pretty clear that magnetics 
represent a useful geologic vector. IP could respond better from the mixed and secondary sulphide mineralization 
rather than a more structurally controlled primary chalcopyrite-magnetite. 

9.8 Exploration Status 

The 2023 MRE update reflected an additional 28,374 m of drilling relative to the 2022 MRE.  

The following exploration work has been carried out since 2020: 

¶ Full assay of the drilling sample database with sequential copper assays (mostly CuCN) for all the samples greater 
than 0.1% Cu. Since the 2021 campaign, sequential copper has been the standard assay methodology for all 
samples. 

¶ Re-logging previous drill holes to achieve a better definition of mixed and secondary sulphide mineralization, this 
work benefited from the new sequential copper assaying. 

¶ Updating and verification of topographic field bases. 

¶ Completion of a new drone-driven imaging and topographic ortho-restitution. 

¶ Re-interpretation of rock geochemistry. 
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¶ High-resolution magnetics and deep IP/R geophysics surveys. 

¶ Detailed surface mapping of dyke system, emphasizing rock types and contact relationships. 

9.9 Targets for Further Exploration 

9.9.1 Mercedes Shallow Oxide Potential at Mercedes Satellite Target 

Reverse circulation (RC) drilling completed at the Mercedes Target (Mercedes) has extended the envelope of surface 
oxide copper mineralization to an area of interest measuring 700 m along strike and 400 m in width. A total of eight 
holes were completed, of which six intersected mineralization. Mercedes is located less than 500 m to the north of the 
northern edge of the Marimaca Oxide Deposit (MOD) and continues to provide clear potential to add to the CƻƳǇŀƴȅΩǎ 
leachable resource base. 

The initial drilling campaign at Mercedes (located less than 1 km to the north of the northern edge of the MOD), which 
was completed in 2021, consisted of 17 shallow RC drill holes targeting the anomalies identified in both the magnetic 
survey and surface geochemical sampling previously completed (refer to announcement from September 15, 2021). 
The Company has completed an additional 8 RC holes for 2,200 m to extend the mineralized envelope of the discovery 
(Figure 9-11 and Table 9-1). 

Figure 9-11: Plan View of Selected Drill Holes at Mercedes 

 
Source: Marimaca, 2024. 
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The eight drill holes were completed in various orientations with downhole depths of 250 m or 300 m. Six of the eight 
holes intersected broad zones of copper oxide mineralization of varying grades, from near the surface, all showing 
strong continuity across the reported intersections. The mineralization consisted of a mix of green oxides, including 
Atacamite, Brochantite (BROC), Chrysocholla (CRIS), and zones of WAD Oxide materials. 

Mercedes is structurally influenced by pervasive sheeted fracturing of the intrusive host, which dips to the east at 
angles ranging from 45 to 60 degrees. Similar to the MOD, there is a zonation of mineralization that trends from more 
dominant green oxides at the top of the intersections to more mixed and copper wad types at the peripheries and 
towards the bottom of the intersections. 

The grades were mixed, but the majority were above ore grade as defined by previous technical studies completed by 
Marimaca. There is a higher-grade zone at the surface northwest of the designated area of interest around the newly 
completed drill hole MER-25 and the historical drill holes MER-12 and MER-14. 

Table 9-1: Table of Intersections 

Hole TD From To m %CuT 

MER-18 250 

4 50 46 0.20 

4 14 10 0.36 

20 44 24 0.20 

192 240 48 0.15 

MER-19 290 
52 60 8 0.33 

186 220 34 0.20 

MER-20 260 

18 104 86 0.21 

22 62 40 0.31 

22 42 20 0.50 

MER-21 300 

72 94 22 0.21 

82 92 10 0.29 

268 284 16 0.21 

MER-22 300 No significant intercepts 

MER-23 300 40 66 26 0.23 

MER-24 250 No significant intercepts 

MER-25 250 

8 76 68 0.64 

28 70 42 0.89 

164 214 50 0.33 

202 214 12 0.74 

 

Mercedes is less than 1 km from the northern edge of the MOD. It was initially identified through the results of a high-
resolution drone-mounted magnetic survey (referenced in the news release dated September 23, 2020), which was 
followed by reconnaissance mapping and geochemical sampling (referenced in the news release dated December 9, 
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2020). In 2021, the Company conducted an initial drilling program at Mercedes, which encountered shallow oxide 
mineralization, defining an area of interest that extends 700 m by 400 m (Figure 9-11). 

Mercedes is hosted in the same intrusive units as MOD. It shows pervasive fracturing striking north to south with an 
easterly dip of 45 to 60 degrees. The unit is cross-cut by various dykes and faults, all of which are important for the 
development of copper mineralization. 

9.10 New Exploration Targets 

Mercedes is the second of three new exploration targets drilled by the Company within a 5 km radius around the MOD. 
Each target presents a compelling opportunity to add shallow oxide resources to the MOD Project. Figure 9-12 show a 
map of the MOD Resource and the near MOD Exploration Target Range. 

The potential quantity and grades shown in Figure 9-12 are conceptual in nature, given that there has been insufficient 
exploration to define a mineral resource and it is uncertain if further exploration will result in the target being 
delineated as a mineral resource. The estimates in Figure 9-12 relate to the potentially mineralized rock, based on 
geology, in-place, nearby, and surrounding drilling, sampling, alteration, and existing mineralization. Using the 
experience and geological judgment of the Marimaca team, a potential magnitude and grade are estimated. 
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Figure 9-12: Map of MOD Resource and Near MOD Exploration Target Ranges 

 

Source: Marimaca, 2024. 
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10 DRILLING 

10.1 Introduction 

The drilling database contains data from a total of 139,164 m of drilling, including 52 Diamond Drill (DDH) holes totaling 
11,978 m and 502 RC holes amounting to 127,186 m. Hole collars and deviations were surveyed. Samples were carefully 
logged and assayed for Total and Soluble Copper (CuT and CuS). The resource estimation focused on CuT and CuS. 

For the previous 2023 MRE historical drill samples were re-logged, considering the updated assays. All new information 
was entered into the project database. Consequently, all mineral domains were better defined, and detailed mapping 
supported by Sequential Copper assaying methodology continued as established in the 2022 MRE. All > 0.1% Cu from 
the historic database were assayed for CuCN, and all new drilling samples since the 2021 campaign were assayed using 
Sequential Copper methodology. 

10.2 Drilling Description 

Table 10-1 summarizes the various drill campaigns conducted during exploration and resource estimation for the 
Project to date.  
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Table 10-1: Marimaca Drillholes Used in Resource Estimate  

Marimaca Project 

Drilling Summary March-August 2016 

Project Type Holes Total Meters 

Discovery RCH Drilling Reverse Circulation 15 2,710 

Resource 100x100 RCH Drilling Reverse Circulation 39 8,910 

DDH Metallurgy Column Test Diamond Drilling HQ 6 2,008 

Total RCH 54 11,620 

Total DDH 6 2,008 

Marimaca Project 

Drilling Summary September-December 2017 

Project Type Holes Total Meters 

Infill 50x50 m RCH Drilling Reverse Circulation 59 11,928 

DDH Geometallurgy Diamond Drilling PQ 4 820 

DDH Geothecnics Diamond Drilling HQ3 6 1,230 

Total RCH 59 11,928 

Total DDH 10 2,050 

Marimaca North-East 

Drilling Summary November 2017-January 2018 

Project Type Holes Total Meters 

Discovery RCH Drilling Reverse Circulation 11 2,950 

Total RCH 11 2,950 

La Atómica 

Drilling Summary November 2017-January 2018 

Project Type Holes Total Meters 

Discovery RCH Drilling Reverse circulation 14 3,220 

Total RCH 14 3,220 

Phase II La Atómica Project 

Drilling Summary August 2018-August 2019 

Project Type Holes Total Meters 

Exploration - Delineation Reverse Circulation 55 12,980 

EW Exploration Reverse Circulation 6 1,050 

Manolo Sector Exploration Reverse Circulation 9 2,120 

DDH Geometallurgy - La Atómica PQ Diamond Drilling 9 2,203 

Total RCH 70 16,150 

Total DDH 9 2,203 
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Phase II Atahualpa - Tarso Projects 

Drilling Summary August 2018-August 2019 

Project Type Holes Total Meters 

Discovery and Exploration Reverse Circulation 61 17,700 

High Grade Exploration - Delineation Reverse Circulation 16 4,200 

EW Exploration Reverse Circulation 32 7,.266 

Tarso Exploration Reverse Circulation 29 7,200 

DDH Geometallurgy - Atahualpa PQ Diamond Drilling 14 2,715 

Total RCH 138 36,366 

Total DDH 14 2,715 

Phase III Marimaca Deep Drilling, Marimaca Mixed Target (MAMIX) 

Drilling Summary February-September 2021 

Project Type Holes Total Meters 

Marimaca Sulphide Reverse Circulation 4 2,772 

Marimaca Re-entry (MAMIX) Reverse Circulation 13 3,610 

Total RCH 4 6,382 

Phase IV Marimaca Infill - MAMIX 

Drilling Summary February - August 2022 

Project Type Holes Total Meters 

Marimaca Infill RCH Drilling Reverse Circulation 150 33,952 

Marimaca Infill DDH Drilling PQ Diamond Drilling 6 1,600 

Marimaca Re-entry (MAMIX) Reverse Circulation 25 3,968 

Marimaca (MAMIX) Reverse Circulation 2 650 

DDH Geotechnics Diamond Drilling HQ3 7 1,402 

Total RCH 152 38,570 

Total DDH 13 3,002 

Marimaca 2025 MRE Reverse Circulation 502 127,186 

  Diamond Drilling 52 11,978 

TOTAL 554 139,164 

 

The drilling companies Drillex and Major Drilling completed the RC drilling using diameters ranging from 5 3/4 to 
5 5/8 inches. 

The drill holes were spaced at 50 m intervals. Holes were drilled in two directions: 220° and 310°, with a -60º dip. As 
part of the MAMIX discovery and delineation campaign, 31 holes were re-entered, totaling 6,578 m. Most of these 
holes reach depths of up to 500 m. 

Local contractors oversaw the drilling operation. An experienced topographer examined the collars. Datawell Services 
conducted the downhole surveys for the 2021 and 2022 campaigns. 
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Detailing the downhole surveying process, most of the initial measurements conducted by Wellfield, as reported in all 
previous MRE reports (Oviedo and Palma, 2017, 2018, 2020, 2022), were referenced to the Magnetic North orientation 
and included in the drill hole survey database. Since 2019, all measurements by Datawell have employed north-seeking 
orientation. The 2023 MRE updated the entire drill hole surveying database to the North standard. To ensure quality 
in this process, selected older holes previously surveyed by Wellfield were re-measured by Datawell. This database 
update does not affect the reliability of the geologic interpretation and resource estimation, as confirmed by NCL. 

Samples were collected at each 2 m interval. Marimaca staff supervised all drilling and sampling activities. Recoveries 
were controlled by weighing samples, and accurate control was maintained throughout the division process, as realized 
at the drill location. The recoveries were measured as a percentage of the theoretical sample weight. Marimaca 
technical staff checked all the data. Measured recoveries exceed 95% for RC drilling, regardless of copper grades, with 
minimal variations. 

All holes were geologically logged through digital data capture. The data includes rock types, structure, alteration, and 
mineralization based on drilling intervals, recoveries, and analytical results. After validation, the mineral and alteration 
zones were delineated. The results were entered into the database as a table containing all mapped data, and a 
consolidated drill log was produced. Most of this work was conducted by an experienced senior consultant geologist, 
with support from a junior geologist. 

Drill cuttings from RCH were collected and cleaned for a geological description of the samples. A first log collected rock, 
structure (as the cutting allows), and alteration. Copper mineralogy was re-logged as chemical results were received. 

In addition to measuring deviations, most holes were surveyed using an optical televiewer (OPTV or BHTV) with 
structures and orientation measurements. This viewer continuously and thoroughly recorded the walls and measured 
structures. The structures were measured in ranks according to their width, and the results were reported and plotted 
on stereographic networks and rosette diagrams. This information was valuable for interpreting the structural model 
in the 2023 MRE exercise. Figure 10-1 shows a drill hole database plan view, 2022 drilling noted with blue drill traces. 
Figure 10-2 shows an oblique section looking North East. 
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Figure 10-1: Drill Hole Database Plan View, 2022 Drilling Noted with Blue Drill Traces 

 

Source: Marimaca, 2023. 
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Figure 10-2: Drill Hole Database in an Oblique Section Looking NE 

 

Source: Marimaca, 2023. 

10.2.1 Recovery 

Average recovery for DDH samples is 97.65% and for RC samples is 91.83%. The eventual presence of any bias in 
relation with CuT grades and recovery was analyzed and no anomalous values detected. 

10.2.2 Sample Length/ True Thickness 

Marimaca has controlled systematically the sample recovery for both, DDH and RC drillholes, following industry-
standard procedures: RC by weighting the 2 m sample obtained and, for DDH, by measuring the length of the core 
recovered for each drilling run and later corrected to 2 m intervals. 
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11 SAMPLE PREPARATION, ANALYSES, AND SECURITY 

11.1 Historical Sampling 

No historical records or knowledge of pre-Marimaca sampling. 

11.2 Marimaca Sampling Methods 

11.2.1 Drillhole Sampling 

Assay samples for Marimaca Mineral Resources have been prepared at a laboratory site in Calama since 2017 and 
assayed by Andes Analytical Assay Ltd. (AAA) in Santiago. During earlier campaigns, samples were prepared at the 
project site and assayed by Geolaquim Ltd. in Copiapó, with AAA as the umpire laboratory. Marimaca only worked with 
an umpire laboratory during the first RC drilling campaign. 

Laboratory personnel transfer samples from the project to Calama, and then the preparation pulps are returned to 
generate the analysis batches. Upon reception, sample details are logged, and insertion points for quality control 
samples in the sample flow are determined. 

Laboratory results are loaded directly from digital assay certificates into the database to minimize error sources. 

11.2.2 Sample Rejects and Pulps Storage 

¶ RC cuttings are stored at appropriate facilities in the field (old adits), as are coarse rejects of about 8-9 kg, obtained 
from the third riffle split. 

¶ The laboratory was also requested to store all the crushed rejects of DDH samples (-мκпέύ ƛƴ ŀǇǇǊƻǇǊƛŀǘŜ ǇǊƻƧŜŎǘ 
facilities, trays with backup half-cores and bags of 1 kg RC sample rejects. 

¶ From metallurgical test cores, a representative 10-cm sample is left and stored in boxes systematically. 

11.3 Marimaca Reverse Circulation Sampling 

Marimaca RC holes are drilled on a continuous 2-m basis, and their samples are riffle split on site three times, up to 
one-ŜƛƎƘǘƘ όмнΦр҈ύ ƻŦ ǘƘŜƛǊ ǾƻƭǳƳŜΦ ¢ƘŜ ƭŀǎǘ ǎǇƭƛǘ ȅƛŜƭŘǎ άSŀƳǇƭŜ !έΣ ǿƘƛŎƘ ƛǎ ǎŜƴǘ ŦƻǊ ǇǊŜǇŀǊŀǘƛƻƴ ŀƴŘ ŀǎǎŀȅƛƴƎΣ ŀƴŘ 
άSŀƳǇƭŜ .έΣ ǿƘƛŎƘ ƛǎ ǳǎŜŘ ǘƻ ƻōǘŀƛƴ ŘǊƛƭƭ ŎǳǘǘƛƴƎǎ όм ƪƎύ ŀƴŘ ŎƻŀǊǎŜκǇǊŜǇŀǊŀǘƛƻƴ ŘǳǇƭƛŎŀǘŜǎ ŀƴŘ ǘƘŜƴ ǎǘƻǊŜŘ ƛƴ ǎǇŜŎƛŀƭ 
facilities on site. 
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11.4 Marimaca Core Sampling 

For diamond drill holes (DDH), samples are obtained every 2 m from a half-core, with the other half stored on site. 
Samples are prepared following a standard protocol: Drying (<5% humidity), crushing up to 80% to -10#Ty (10 Tyler 
mesh = 1.65mm), homogenizing, splitting and pulverizing a 400-gram subsample up to 95% to -150#Ty (150 Tyler mesh 
= 0.104mm). AAS assays all samples for total copper (CuT) and soluble copper (CuS). The latter was initially obtained 
from a specific CuS test and currently from a sequential copper (CuSec) routine. 

11.5 Density Determinations 

Specific gravity was measured systematically on core fragments taken from the deposit for density and geotechnical 
issues. Specific gravity is determined using a water displacement method with paraffin coating. The fragments sampled 
are 7 to 26 cm long. Measurements were done by Mecánica de Rocas Ltda. in Calama, Chile. 

Test samples were taken from core samples to determine density measurements characterizing the Marimaca 
mineralized rocks. The sample selection criteria and laboratory tests are as follows; each selected piece was logged in 
detail and photographed. The samples were then sent to rock testing certified laboratories, based in Calama, for the 
corresponding unit weight assaying. The method was the weight-volume ratio, with previously waterproofed kerosene 
weighted in air and then weighed submerged in water. 

Density samples were collected at approximately 20-m intervals. From the 2016 program, 58 samples were tested, and 
from the 2017 program, an additional 98 samples were tested. An additional 427 samples were tested in 2019, and a 
total of 72 samples were tested in 2022, resulting in 634 samples. Measurements were performed using standard 
protocols following the paraffin-coated Archimedes (water immersion) method. 

11.6 Sample Security and Storage 

All drilling assay samples are collected by company personnel or under their direct supervision. Samples from Marimaca 
were initially processed at the project site and then shipped directly to a laboratory facility for final preparation. Later, 
upon their return, they were returned to the laboratory for analysis. 

Appropriately, qualified staff at the laboratories collect assay samples. Sample security involved two aspects: 
maintaining the chain of custody of samples to prevent unnoticed contamination or mixing, and making active 
tampering as difficult as possible. 

During the site visit, the QP found no evidence of active tampering or contamination in the assay samples collected 
from the Marimaca properties. 

11.7 Analytical and Test Laboratories 

Since 2017, assay samples informing Marimaca have been prepared at a laboratory site in Calama and assayed by 
Andes Analytical Assay Ltd. (AAA) in Santiago. During earlier campaigns, samples were prepared at the project site and 
assayed by Geolaquim Ltd. in Copiapó, with AAA as the umpire laboratory. Marimaca only worked with an umpire 
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laboratory during the first RC drilling campaign. Samples are transferred by laboratory personnel from the project to 
Calama, and then the preparation pulps are returned to generate the analysis batches. Upon reception, sample details 
are logged and insertion points for quality control samples in the sample flow are determined. All laboratories are ISO 
certified (ISO IEC 17025:2017) and independent from Marimaca. 

11.8 Sample Preparation and Analysis 

Samples are prepared following a standard protocol: Drying (<5% humidity), crushing up to 80% to -10#Ty (10 Tyler 
mesh = 1.65mm), homogenizing, splitting and pulverizing a 400-gram subsample up to 95% to -150#Ty (150 Tyler mesh 
= 0.104mm). All samples are assayed by AAS for total copper (CuT) and soluble copper (CuS). The latter was initially 
obtained from a specific CuS test and currently from a sequential copper (CuSec) routine. 

Laboratory results are loaded directly from digital assay certificates into the database to minimize error sources. 

11.9 Quality Assurance and Quality Control 

The analytical quality control programs implemented at Marimaca involve the use of coarse/preparation (PRD) and 
pulp (PUD) duplicates for precision analyses, standard reference materials (SRM), and, only since 2018, fine blanks 
(FBL) for contamination analyses. Check samples (CHD) were only used during the pilot exploration campaign. 

Control samples are systematically inserted among regular samples and submitted for assaying to the primary 
laboratory, which is currentlyAAA, and previously Geolaquim (GLQ). Marimaca has protocols for handling analytical 
results that exceed acceptable limits (described further in this section), which can ultimately trigger re-assays of entire 
or portions of sample batches. Table 11-1 ǎǳƳƳŀǊƛȊŜǎ ǘƘŜ ŜǾƻƭǳǘƛƻƴ ƻŦ aŀǊƛƳŀŎŀΩǎ v!κv/ ǇǊƻƎǊŀƳǎ ŀƴŘ ǘƘŜƛǊ 
respective coverage. 

Table 11-1: ¢ƘŜ 9Ǿƻƭǳǘƛƻƴ ƻŦ aŀǊƛƳŀŎŀΩǎ v!κv/ tǊƻƎǊŀƳǎ ŀƴŘ ¢ƘŜƛǊ wŜǎǇŜŎǘƛǾŜ /ƻǾŜǊŀƎŜ 

Hole Type Campaign Period Holes Lab 
Coverage 

CHD PRD PUD SRM FBL 

RC 

MAR 01-16 2016 15 
GLQ 

19% - - - - 
AAA 

MAR 17-54 2016 39 GLQ - - 6% 6% - 

MAR 55-124 
2017-2018 84 AAA - 7% 7% 5% 1% 

LAR 01-14 

LAR 15-84 2018 70 AAA - 7% 7% 4% 3% 

AER 01-03 

2018-2019 138 AAA - 8% 8% 4% 4% ATR 01-109 

TAR 01-26 

MAR 125-178 

2021-2022 156 AAA - 7% 7% 3% 4% 
LAR 85-109 

ATR 110-167 

TAR 27-42 
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Hole Type Campaign Period Holes Lab 
Coverage 

CHD PRD PUD SRM FBL 

DDH 

MAD 01-06 2016 6 GLQ - - 10% 8% - 

MAD 07-16 2017 10 AAA - - 10% 7% 1% 

ATD 01-13 
2019 22 AAA - - 11% 7% 2% 

LAD 01-09 

ATD 14-18 

2021-2022 18 AAA - - 10% 5% 5% LAD 10-11 

MAD 17-22 

 

It is evident that Marimaca has improved and refined its QA/QC programs over time, following recommendations from 
earlier studies. Total coverage is around 20% in all cases, which exceeds industry standards, though with a slight excess 
of duplicate sample coverage for RC holes, mostly at the detriment of SRM sample coverage, which reached only 3% 
in the most recent campaign. Recommendations will be made in this and other regards in the following sections. 

11.9.1 Standards 

Two companies provided SRMs: Geostats Pty Ltd (Australia) during 2016-2018, with 966 samples of 17 materials, and 
Intem Ltd. (Chile) with 1,250 samples of six materials during 2018-2019, along with 738 samples of eight materials 
during 2021-нлннΦ DŜƻǎǘŀǘǎΩ {waǎ ƻǊƛƎƛƴŀǘŜ ŦǊƻƳ ǾŀǊƛƻǳǎ ǎƻǳǊŎŜǎΣ ŘŜǇŜƴŘƛƴƎ ƻƴ ǘƘŜ ǊŜǉǳƛǊŜŘ ƎǊŀŘŜΦ aŜŀƴǿƘƛƭŜΣ 
LƴǘŜƳΩǎ {waǎ ŀǊŜ ŘŜǊƛǾŜŘ ŦǊƻƳ ǘƘŜ ǇǊƻƧŜŎǘΩǎ w/ ŘǊƛƭƭƛƴƎ ǊŜƧŜŎǘǎΣ ǿƘƛŎƘ ŀǊŜ ƘƻƳƻƎŜƴƛȊŜŘ ŀƴŘ ŀƴŀƭȅȊŜŘ ƛƴ ŀ ǊƻǳƴŘ Ǌƻōƛƴ 
program to determine their best value. 

b/[Ωǎ {wa ǊŜǾƛŜǿ ǎǘŀǊǘǎ ǿƛǘƘ ŀ ŘƛǊŜŎǘ ŎƻƳǇŀǊƛǎƻƴ ƻŦ ŜŀŎƘ ƳŀǘŜǊƛŀƭΩǎ ŀǾŜǊŀƎŜ ƎǊŀŘŜ ό!±ύ ŀƎŀƛƴǎǘ ƛǘǎ ōŜǎǘ ǾŀƭǳŜ ό.±ύ ōȅ 
calculating the bias (AV/BV-1), which should not exceed ±5%. Next, Shewhart control charts are constructed, plotting 
time series of the SRM values against acceptability (precision) windows of BV±2 x SD/BV±3 x SD (round robin SD) for 
Geostats SRMs, or BV±5%/BV±10% for Intem SRMs, as the latter do not have a suitable SD for quality control purposes. 
Values exceeding these windows (outliers) should remain below 5% of all samples (with an exceptional tolerance of 
10%), particularly in the case of the outermost windows. 

Table 11-2 summarize the SRM analysis of Geostats materials, while Table 11-3 and Table 11-4 summarize SRM 
analyses of Intem materials for the 2018-2019 and 2021-2022 periods, for comparison purposes. Results for the 2016-
2018 period are provided irrespective of campaign or drill hole type, as there are no significant issues to point out 
when reviewing them separately, as detailed in NCL (2020). Results for the 2021-2022 campaigns were reviewed, 
separating DDH and RC drillholes, as shown in Table 11-4. 
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Table 11-2: SRM Analysis Summary for Geostats Materials in the 2016-2018 Campaigns 

SRM Type 
SRM 

Samples 

SRM %CuT 
Global Bias 

(<5%) 

Outliers (<5%) 

BV AV 
BV ±2SD BV ±3SD 

# % # % 

GBM 309-6 100 0.028 0.028 2.1% 0 0.0 0 0.0 

GBM 999-4 41 0.103 0.105 2.2% 0 0.0 0 0.0 

GBM 311-6 50 0.104 0.103 -0.9% 0 0.0 0 0.0 

GBM 911-2 73 0.142 0.146 3.1% 1 1.4 0 0.0 

GBM 311-2 135 0.227 0.226 -0.7% 0 0.0 0 0.0 

GBM 304-5 46 0.229 0.227 -1.0% 0 0.0 0 0.0 

GBM 913-6 66 0.321 0.308 -4.0% 1 2.1 0 0.0 

GBM 995-4 108 0.350 0.351 0.3% 0 0.0 0 0.0 

GBM 908-10 20 0.360 0.361 0.2% 0 0.0 0 0.0 

GBM 304-3 38 0.364 0.368 1.2% 0 0.0 0 0.0 

GBM 309-2 20 0.529 0.525 -0.8% 0 0.0 0 0.0 

GBM 910-7 58 0.534 0.536 0.4% 4 9.8 3 7.3 

GBM 301-7 20 0.558 0.559 0.3% 0 0.0 0 0.0 

GBM 311-4 65 0.620 0.608 -1.9% 2 3.5 0 0.0 

GBM 911-3 52 0.765 0.767 0.3% 0 0.0 0 0.0 

GBM 907-14 18 0.817 0.812 -0.6% 0 0.0 0 0.0 

GBM 905-12 56 2.185 2.132 -2.4% 2 4.2 0 0.0 

 

Table 11-3: SRM Analysis Summary for Intem Materials in the 2018-2019 Campaigns 

SRM Type 
SRM 

Samples 

SRM %CuT 
Global Bias 

(<5%) 

Outliers (<5%) 

BV AV 
BV ±5% BV ±10% 

# % # % 

MRC-2 599 0.201 0.202 0.3% 13 2.5 0 0.0 

MRC-3 211 0.301 0.302 0.4% 4 2.1 0 0.0 

MRC-4 130 0.409 0.409 0.1% 0 0.0 0 0.0 

MRC-5 141 0.594 0.593 -0.1% 1 0.8 0 0.0 

MRC-6 65 0.827 0.831 0.4% 1 1.8 0 0.0 

MRC-7 104 1.208 1.204 -0.3% 3 4.1 0 0.0 
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Table 11-4: SRM Analysis Summary for Intem Materials in the 2021-2022 Campaign 

RC Drillholes 

SRM Type 
SRM 

Samples # 
Best BV 
CuT (%) 

Average 
AV CuT (%) 

Global Bias 
(<5%) 

Outliers (<5%) 
BV ±5% BV ±10% 

# % # % 

MRC-2 173 0.201 0.202 0.5% 13 7.6 3 1.8 

MRC-3 97 0.301 0.306 1.7% 9 9.5 2 2.1 

MRC-4 49 0.409 0.413 1.0% 3 6.1 0 0.0 

MRC-5 33 0.594 0.594 0.0% 2 6.3 1 3.1 

MRC-6 19 0.827 0.821 -0.7% 3 15.8 0 0.0 

MRC-7 25 1.208 1.180 -2.3% 2 8.3 1 4.2 

MRC-9 240 0.148 0.149 0.7% 7 2.9 0 0.0 

MRC-10 31 0.243 0.245 0.8% 2 6.5 0 0.0 

TOTAL 667        

 

DDH Drillholes 

SRM Type 
SRM 

Samples # 
Best BV 
CuT (%) 

Average 
AV CuT (%) 

Global Bias 
(<5%) 

Outliers (<5%) 

BV ±5% BV ±10% 

# % # % 

MRC-2 17 0.201 0.202 0.5% 0 0.0 0 0.0 

MRC-3 12 0.301 0.304 1.0% 0 0.0 0 0.0 

MRC-4 4 0.409 0.435 6.4% 1 25.0 1 25.0 

MRC-5 6 0.594 0.591 -0.5% 1 16.7 0 0.0 

MRC-6 2 0.827 0.823 -0.5% 0 0.0 0 0.0 

MRC-7 5 1.208 1.220 1.0% 0 0.0 0 0.0 

MRC-9 19 0.148 0.148 0.0% 1 5.3 0 0.0 

MRC-10 6 0.243 0.244 0.4% 0 0.0 0 0.0 

TOTAL 71        

 

Geostats materials (Table 11-2) demonstrate good accuracy and precision. However, some uncertainty exists in several 
cases due to their low coverage (<50 samples), which directly results from the wide variety of SRMs. The switch to in-
house SRMs alleviated this issue by reducing the number of reference values to six and consequently increasing their 
coverage. As expected, Intem materials during 2018ς2019 (Table 11-3) show improved results, with excellent accuracy 
and precision. During the 2021ς2022 campaigns, the addition of two materials and reduced SRM coverage yielded 
results for RC holes indicating perfect accuracy and acceptable precision (outlier numbers mostly above 5% for the first 
window, but none surpassing the following window), while for DDH holes, results are generally satisfactory, though 
accompanied by relatively high uncertainty due to very low coverage in most cases. 

For this report, Shewhart charts for materials MRC-2 (Figure 11-1), MRC-3 (Figure 11-2), and MRC-7 (Figure 11-3) from 
the 2021ς2022 RC campaign were selected as an example. 
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Figure 11-1: Shewart Chart for Material MRC-2 in the 2021-2022 RC Campaign 

 

Source: Atticus, 2023. 

Figure 11-2: Shewart Chart for Material MRC-3 in the 2021-2022 RC Campaign 

 

Source: Atticus, 2023. 
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Figure 11-3: Shewart Chart for Material MRC-7 in the 2021-2022 Campaign 

 

Source: Atticus, 2023. 

In conclusion, the SRM analysis shows very good accuracy and precision, at almost all levels, with generally minor 
observations and some uncertainty in the case of recent DDH holes due to low coverage. The QP recommends at least 
doubling the total SRM coverage, and, to the extent possible, reducing the number of reference values to five or fewer. 

11.9.2 Duplicates 

Preparation (PRD) and pulp duplicate (PUD) samples were consistently inserted in every campaign, except for the 
discovery campaign, which included check samples (CHD) of pulp duplicates as the sole control measure. 

b/[Ωǎ ŘǳǇƭƛŎŀǘŜ ǊŜǾƛŜǿ ǳǘƛƭƛȊŜǎ ǘƘŜ ƘȅǇŜǊōƻƭƛŎ ƳŜǘƘƻŘ ό{ƛƳƻƴΣ нллсύΦ Lǘ ōŜƎƛƴǎ ōȅ ŎŀƭŎǳƭŀǘƛƴƎ ǘƘŜ ǊŜƭŀǘƛǾŜ ŜǊǊƻǊ όw9ύ ƻŦ 
the original assay (OA) in relation to its duplicate (DA), defined as the absolute percentage value of 2 x (OA-
DA)/(OA+DA), which should generally remain below 20% for PRD pairs and 10% for PUD pairs. Next, a practical 
detection limit (PDL) is established based on grade behavior near the reported detection limit (RDL), typically set at a 
slightly higher value to represent a more realistic limit, considering the reduced precision of analytical tests at lower 
grades. Finally, duplicate pairs are validated by plotting them against a hyperbolic function (dependent on constants 
calculated from the PDL and a maximum tolerable RE for each duplicate type), which serves as an acceptability 
boundary that adjusts for higher RE at lower grades. Failed pairs should account for less than 10% of all duplicate 
samples. 

b/[Ωǎ ŎƘŜŎƪ ǎŀƳǇƭŜ ǊŜǾƛŜǿ ƛǎ ŎƻƴŘǳŎǘŜŘ ǳǎƛƴƎ ǊŜŘǳŎŜŘ ƳŀƧƻǊ ŀȄƛǎ όwa!ύ ǊŜƎǊŜǎǎƛƻƴ Ǉƭƻǘǎ ŀƴŘ ǘƘŜƛǊ Ƴŀƛƴ ǇŀǊŀƳŜǘŜǊǎΥ 
the coefficient of determination (R2), which should be close to one to be acceptable, and slope (RMAS), which enables 
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a bias percentage calculation (1-RMAS) that should be near zero to be satisfactory. Table 11-5 summarizes the duplicate 
analysis. Results for the 2016-2018 period are provided regardless of the campaign, as there are no significant issues 
to highlight when reviewing them separately, as detailed in NCL (2020). Table 11-6 presents the results for the pilot 
ŎŀƳǇŀƛƎƴΩǎ ŎƘŜŎƪ ǎŀƳǇƭŜǎΦ  

Table 11-5: Duplicate Analysis Summary of All Drilling Campaigns 

Period Hole Type 
Duplicate 

Type 
Duplicate 

Pairs 

Failed Pairs (<10%) Average %CuT Average 
Difference 

(<5%) # % OA DA 

2016-2018 

DDH PUD 477 7 1.50% 0.478 0.479 0.20% 

RC 
PUD 2936 58 2.00% 0.228 0.226 -0.80% 

PRD 3008 46 1.50% 0.224 0.224 0.30% 

2021-2022 

DDH PUD 153 3 1.96% 0.225 0.227 0.64% 

RC 
PUD 1555 37 2.38% 0.208 0.210 1.08% 

PRD 1554 71 4.57% 0.208 0.207 -0.10% 

 

Table 11-6: Check Sample Analysis ƻŦ нлмсΩǎ Pilot Campaign 

Duplicate Type Duplicate Pairs 
Average % CuT 

Bias R2 
OA DA 

CHD 240 0.816 0.819 0.01% 0.99 

 

All drilling campaigns with duplicates demonstrate excellent precision in every test (Table 11-5), with slightly higher 
failure and mean RE percentages in the 2021-2022 campaign, although they remain within acceptable limits. 
Additionally, it is important to note that field duplicates (FID) have not been accounted for, meaning that the first split 
right after drilling is not adequately controlled. To mitigate this, the QP recommends decreasing the coverage of PRD 
and PUD samples in favour of FID samples. 

The pilot drilling campaign demonstrates excellent accuracy in principle (Table 11-6). However, there is moderate 
uncertainty due to the absence of suitable control programs accompanying check samples to the main and especially 
the umpire laboratory. Nevertheless, the strong assay grade correlation between laboratories suggests good 
reproducibility. 

Additionally, validation charts for the 2021-нлнн ŎŀƳǇŀƛƎƴΩǎ tw5 όFigure 11-4) and PUD (Figure 11-5) samples were 
selected for this report due to their relevance. 
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Figure 11-4: Validation Plot for PRD Samples in the 2021-2022 Campaign ς RC 

 

Source: Atticus, 2023. 

Figure 11-5: Validation Plot for PUD Samples in the 2021-2022 Campaign 

 

Source: Atticus, 2023. 

In conclusion, the duplicate analysis shows excellent precision with almost no observations, except for the limited 
control measures in the pilot drilling campaign. This issue is moderately alleviated due to the strong correlation among 
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check samples. It is recommended to consider the inclusion of FID samples in future campaigns and to reduce excessive 
duplicate coverage in favour of other control types. 

11.9.3 Blanks 

The information received by NCL did not include a database of blank samples for the 2016-2017 campaigns, and upon 
questioning, Marimaca confirmed that they did not use this type of control. Since 2018, fine blanks (FBL) have been 
inserted in the form of very low-grade SRMs provided by Intem Ltd. (prepared in the same manner as the rest of the 
materials), with values of 0.006% (MRC-1) and 0.003% (MRC-8) CuT. These are technically not blank because they do 
not have copper grades below the reported detection limit (RDL), usually 0.001% CuT in standard AAS tests. Still, they 
are considered sufficiently close to the RDL to treat them as such. 

b/[Ωǎ ōƭŀƴƪ ǊŜǾƛŜǿ ōŜƎƛƴǎ ōȅ ǇƭƻǘǘƛƴƎ ŀ ǘƛƳŜ ǎŜǊƛŜǎ ƻŦ ōƭŀƴƪ ŀǎǎŀȅ ǾŀƭǳŜǎ ŀƎŀƛƴǎǘ ŀƴ ŀŎŎŜǇǘŀōƛƭƛǘȅ ƭƛƳƛǘ ƻŦ о-5 times the 
RDL. As with SRMs, outliers should remain below 5% of all samples. Since Marimaca ǳǎŜǎ ǎƭƛƎƘǘƭȅ ƘƛƎƘŜǊ ǾŀƭǳŜ άōƭŀƴƪǎ,έ 
it seems reasonable to use the lower factor (3*RDL) and plot the acceptability limit as a window of ±3*RDL 
(±0.003% CuT) from the best value (BV) of the SRMs. In case of elevated outlier percentages, blank values are plotted 
against their corresponding previous sample values in an RMA regression to look for a correlation that could imply 
systematic error and thus contamination. 

Table 11-7 summarizes the blank analysis. Results for the 2016-2018 period are provided without regard to campaign 
or drill hole type, as detailed in NCL (2020), since no significant issues arise when reviewing them separately. 

Table 11-7: Blank Sample Analysis of All Drilling Campaigns 

Period Hole Type 
Blank Type 

(SRM) 
SRM Samples 

SRM %CuT 
Outliers (<5%) 

BV±3DL 

BV AV # % 

2016-2018 RC 

MRC-1 991 0.006 0.005 6 0.60% 

MRC-1 254 0.006 0.005 5 1.97% 

MRC-8 683 0.003 0.003 9 1.32% 

2021-2022 DDH 
MRC-1 6 0.006 0.005 0 0.00% 

MRC-8 64 0.003 0.004 0 0.00% 

 

These campaigns demonstrate impressive results, with no signs of contamination and insertion rates that are more 
than reasonable. The lack of blanks in previous campaigns can be somewhat alleviated by examining the quality 
controls conducted and reported by the laboratory. The QA/QC protocols of GLQ and the reports from AAA indicate 
that both laboratories  have well-organized quality control measures in place, including the inclusion of blank samples. 

Additionally, it is important to note that coarse blanks (CBL) were not included in any campaign, meaning that potential 
contamination during sample preparation is not adequately controlled. To address this, it is recommended to reduce 
the coverage of FBL samples in favour of CBL samples. 

Due to their relevance, control charts for the 2021-нлнн ŎŀƳǇŀƛƎƴΩǎ ōƭŀƴƪǎ ŀǊŜ ǎƘƻǿƴ ƛƴ Figure 11-6 and Figure 11-7. 
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Figure 11-6: Control Chart for Material MRC-1 in the 2021-2022 Campaign 

 

Source: Atticus, 2023. 

Figure 11-7: Control Chart for Material MRC-8 in the 2021-2022 Campaign 

 

Source: Atticus, 2023. 
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In conclusion, the blank analysis shows no evidence of contamination. While not irrelevant, the absence of blank 
samples in previous campaigns is of moderate to low concern, particularly after reviewing the quality controls reported 
by both laboratories. Given that the SRM and duplicate sample analyses performed extremely well, it is reasonable to 
infer a low probability of contamination in campaigns that lack blanks. The inclusion of CBL samples in future campaigns 
is recommended. 

11.10  Sample Recovery 

Marimaca has systematically controlled sample recovery for both DDH and RC drill holes, adhering to industry-standard 
procedures. For RC, this involved weighing the 2-m sample obtained. For DDH, the procedure included measuring the 
length of the core recovered for each drilling run and subsequently correcting it to 2-m intervals. 

The RC recoveries are compared to a theoretical recovery calculated by multiplying the hole volume (drilling diameter 
determined by the drilling bit) by the unit weight factor (2.6 t/m3). 

The sample recovery was analyzed to identify inconsistencies. The total number of records in the sample database is 
70,300, with 69,683 having grade values. Only 35 have a recovery of 0, which represents 0.05% of the total population. 

The average recovery for DDH samples is 97.65%, while for RC samples, it is 91.83%. The potential presence of bias 
regarding CuT grades and recovery was analyzed, and no anomalous values were detected. 

The location of these 35 samples outside the geological solids model was verified. All samples within the geological 
model have adequate recovery values, so no further action was taken. The recovery values obtained for DDH and RC 
samples are considered reliable and acceptable by industry standards. The good recovery values observed are 
supported by favourable terrain characteristics, including the absence of underground water, the quality of the rocks, 
and the effective operations and control carried out by Marimaca. 

11.11  Comment on Sample Preparation, Analyses, and Security 

After three visits and carefully reviewing field protocols and procedures, the QP concludes that both company and 
laboratory personnel took care in collecting, managing, and assaying drill hole data. Thus, there is no reason to doubt 
the reliability of exploration and production information provided by Marimaca. Furthermore, an extensive review of 
reports and analytical results suggests that, apart from minor concerns that can be easily mitigated through 
recommendations, the resource database used by Marimaca is free of apparent bias. 
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12 DATA VERIFICATION 

12.1 Verification Performed by Marimaca 

aŀǊƛƳŀŎŀΩǎ exploration and evaluation work is conducted following documented procedures. It involves verifying and 
validating exploration and evaluation data before considering it for geological modelling and Mineral Resource 
estimation. During drilling, experienced geologists implemented industry-standard measures to ensure the consistency 
and reliability of the exploration data. 

Quality control failures are investigated, and appropriate actions are taken when necessary, including requesting re-
assaying of certain batches of samples. 

12.2 Verification Performed by Mr. Luis Oviedo 

In accordance with National Instrument 43-101 (NI 43-101), Mr Luis Oviedo, Geologist, RM CMC, a qualified person 
under NI 43-101, visited the Marimaca properties on December 6-7, 2016, on bahelf of NCL. He was accompanied by 
Mr. Sergio Rivera, Vice President of Exploration at Marimaca. Mr. Oviedo conducted aanother site visit in August 2019 
to verify the changes resulting from the latest drill program and again in February 2022. The most significant changes 
were in resource quality due to the densification of drilling, resulting in a substantial increase in Measured and 
Indicated resources, as well as the total volume of the resource. 

During the visits, Marimaca staff reviewed all aspects that could materially impact the integrity of the drill hole and 
sampling databases (core logging, sampling, and database management). Mr. Oviedo interviewed the staff to ascertain 
exploration procedures and protocols. 

Mr. Oviedo toured the Marimaca area, observing diamond and RC drill sites, collars, and the field status of the 
demarcations. He also examined core from several drill holes, finding that the logging information accurately reflects 
the actual core. The lithology and grade contacts he checked match the information reported in the core logs. 

Mr. Oviedo, reviewed the drill hole databases in 2022 to prepare this technical report and concluded that they are 
adequate for producing block models, tonnage, and grade evaluations to a satisfactory degree. 

Statistical comparisons were also completed ƻŦ ǘƘŜ ōƭƻŎƪ ƳƻŘŜƭǎΩ Ǝƭƻōŀƭ ƎǊŀŘŜ ŀƎŀƛƴǎǘ ǘƘŜ ƛƴŦƻǊƳƛƴƎ ŘǊƛƭƭƛƴƎ ŘŀǘŀΦ 
Additionally, they visually compared the block models with the informing samples on plans and sections to confirm 
that the estimations generally represent an adequate distribution of copper mineralization. The QP visited the 
properties in 2020 and 2022, subsequently reviewing the new data produced by Marimaca. 

After three visits and a careful review of field protocols, reports, and QA/QC procedures, Luis Oviedo concludes that 
both company and laboratory personnel exercised diligence in collecting, managing, and assaying drill hole data. 
Therefore, there is no reason to question the reliability of the exploration and information provided by Marimaca. 
Moreover, an extensive review of reports and analytical results indicates that, aside from minor concerns that can be 
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easily addressed through Luis OǾƛŜŘƻΩǎ recommendations, the resource database used by Marimaca appears free of 
any obvious bias. 

12.2.1 [ǳƛǎ hǾƛŜŘƻΩǎ Site Inspection 

Mr. Luis Oviedo,  visited the Project on three occasions: three days in December 2016, two days in August 2019, and 
three days in February 2022. 

During these visits, the focus was on geological matters, including reviewing surface mapping, existing historical 
underground workings, associated sampling, QA/QC procedures, descriptions, sampling, storage, and sample care. 
Presentations were also provided. 

12.3 Verification Performed by Mr. Carlos Guzmán 

The QP responsible for the open pit mine planning and mining methods reviewed and verified the technical data used 
to support the mine design and production scheduling. The verification process included the review of topographic 
surfaces, resource block models, geotechnical inputs (e.g., slope angles), pit optimization parameters, and cost 
assumptions. Data were cross-checked for logical consistency, compared against industry norms where applicable, and 
confirmed to be suitable for use in preliminary mine planning. No material discrepancies were identified during the 
review. In the opinion of the QP, the data are adequate to support the open pit mining methods and mine planning 
work presented in this technical report. 

12.4 Verification Performed by Mr. Scott Elfen 

The geotechnical data was verified through a review of the field and laboratory test work, mine production schedule, 
and hydrology/hydraulics and geotechnical analyeses used in the development of the dynamic leach pad, ponds, and 
ripos waste dumps. The verification process also included the review of topography and dynamic leach pad ponds, and 
ripos waste dump surfaces. No material discrepancies were identified during the review.  

There have been no limitations on the QP on his verification of any of the data presented in this report. The vtΩǎ 
opinion is that all data presented in this report are adequate for the purposes of the development of the dynamic leach 
pad, ponds, and ripos waste dumps. 

12.4.1 {Ŏƻǘǘ 9ƭŦŜƴΩǎ {ƛǘŜ Inspection 

Scott Elfen visited the Project for one day on June 12, 2025. During the visit, Mr. Elfen viewed the future locations of 
the mine open pit, mine waste dumps, processing plant, dynamic heap leach pad and ripios waste dumps. Mr. Elfen 
also visited the access road, seawater pipeline route and high voltage power line route. 
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12.5 Verification Performed by Tommaso Roberto Raponi 

Metallurgical test data was verified through a review of previous studies and testwork reports and an analysis of the 
more recent results from the Geomet VI and VII metallurgical testwork programs. Metallurgical testing has been 
completed at specialist laboratories Geomet SpA and SGS Inc. Each laboratory has their own QA/QC procedures, which 
they adhere to in performing their testing on samples. All metallurgical data was verified and is adequate for this 
Technical Report as required by NI 43-101 guidelines. 

¢ƘŜǊŜ ƘŀǾŜ ōŜŜƴ ƴƻ ƭƛƳƛǘŀǘƛƻƴǎ ƻƴ ǘƘŜ ŀǳǘƘƻǊ ƻƴ Ƙƛǎ ǾŜǊƛŦƛŎŀǘƛƻƴ ƻŦ ŀƴȅ ƻŦ ǘƘŜ Řŀǘŀ ǇǊŜǎŜƴǘŜŘ ƛƴ ǘƘƛǎ ǊŜǇƻǊǘΦ ¢ƘŜ ŀǳǘƘƻǊΩǎ 
opinion is that all data presented in this report are adequate for the purposes Mineral Resource Estimation of this 
report and is presented so that it is not misleading. 

Inputs into operating costs were obtained through recent quotations or available data from other projects. Operations 
labour costs were provided by Marimaca and reviewed to ensure their currency. 

 

 



   

 
 

Marimaca Oxide Deposit Project Page 103 

NI 43- 101 Technical Report and Feasibility Study August 25, 2025 

 

13 MINERAL PROCESSING AND METALLURGICAL TESTING 

13.1 Introduction 

Marimaca has completed seven metallurgical testing campaigns between 2017 and 2024 (Geomet I, II, III, IV, V, VI and 
VII) to characterize the metallurgical response of samples collected from its Marimaca Copper Project. All testing was 
performed at Geomet SpA in Santiago, Chile. Testwork campaigns Geomet I to Geomet IV were reported in the previous 
stage of the project. Geomet V to VII programs have more recent results that were used in the FS. Table 13-1 shows a 
description of each Geomet campaign while Table 13-2 shows the mineral zone definitions used for sample selections. 

Table 13-1: Metallurgical Testwork Summary Table 

No. 
Testing 

Campaign 
Description Year Laboratory 

1 Geomet I Testwork with seven samples (Marimet 1 to 7) including ISO pH, 
sulphation, and column tests (1 m). Testwork was performed at crush 
sizes P90 of 12.7 mm and P90 of 19.0 mm, irrigation rate 10 L/h/m2, 
without salt, raffinate (10 g/L H2SO4, Cu: 0.3 g/L). 

2017 Geomet S.A 
2 Geomet II 

3 Geomet III Bottle rolls ISO pH tests 2018 Geomet S.A 

4 Geomet IV 

Two-phase testwork: 
Phase 1: Four samples (BROC, CRIS, WAD, MIX) including ISO pH tests, 
sulphation, and mini columns (30 cm). NaCl dosage in agglomeration (0 
and 15 kg/t) and resting time (2 and 15 days) were analyzed. 
Phase 2: Three mixtures (OX, COMB, SU) including ISO pH test, 
sulphation, mini columns, and taller columns (1 and 1.5 m). Irrigation 
rates of 5 and 8 L/h/m2, NaCl dosage in agglomeration (0, 15, and 25 
kg/t), and resting time (2, 15, and 30 days) were analyzed. ROM leach 
tests (1 m3 gabion baskets) 
Tests with seawater (H2SO4: 10 g/L, Cl-: 40 g/L) in both phases. Crush 
size P90 of 12.7 mm. ROM crush size of -75 mm. 

2020 Geomet S.A 

5 Geomet V 

Testwork with five samples (BROC, CRIS, WAD, MIX, ENR) in mini 
columns (0.30 m dia.) and columns (4 m high). Crush size: P90 of 12.7 
mm. ISO pH and sulphation tests were included. 
Mini Columns: 
Agglomeration acid dose: 20 and 30 kg/t 
Salt dose: 0 kg/t for BROC, CRIS, WAD and 15 kg/t for MIX and ENR 
Rest time: 3 days for BROC, CRIS, WAD and 30 days for MIX and ENR 
Irrigation rate: 12 L/h/m2. Irrigation solution: synthetic raffinate based 
on seawater, adjusting impurities (H2SO4: 2.5 / 5 /10 g/L, Cl--: 60 g/L, 
Cu: 0.2 g/L) 
Columns: 

2022 Geomet S.A 
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No. 
Testing 

Campaign 
Description Year Laboratory 

Agglomeration acid dose: 20 and 25 kg/t 
Salt dose: 0 kg/t for BROC, CRIS, WAD and 15 kg/t for MIX and ENR 
Rest period: Three days for BROC, CRIS, WAD and 30 days for MIX and 
ENR 
Irrigation rate: 12ς15 L/h/m2 
Irrigation solution: Irrigation 1: synthetic ILS (H2SO4: 8ς10 g/L, Cl--: 60 
g/L, Cu: 1.5 g/L). Irrigation 2: seawater with adjusted impurities (Cl--: 60 
g/L). Irrigation 3: synthetic raffinate based on seawater adjusting 
impurities (H2SO4: 2.5ς10 g/L, Cl-: 60 g/L, Cu: 0.3 g/L) 

6 Geomet VI Testwork with 50% BROC / 50% CRIS sample in 1 m high columns to 
determine the impurity dissolution capacity. Testwork with five 
column leach tests in series. 
Seawater (H2SO4: 10 g/L, Cl-: 22 g/L) is used for columns 1 and 2. PLS 
from columns is fed to SX, generating raffinate that is fed to column 3. 
Crush size: P90 of 12.7 mm. Irrigation rate: 10 L/h/m2. Agglomeration 
acid dosage: 20 kg/t, rest: 3 d. No salt added during curing. Irrigation 
cycle per stage: 10 d. 

2023 Geomet S.A 

7 Geomet VII Testwork with five samples (BROC, CRIS, WAD, MIX, ENR) in 4 m high 
columns. Crush size: P80 of 12.7 mm. ISO pH and sulphation tests were 
included. 
Crush sizes include P80 of 19 mm and 12.7 mm. Irrigation rates of 6-8-
10 L/h/m2 for BROC. 
Salt dose: 0 kg/t for BROC, CRIS, WAD, and 15 kg/t for MIX and ENR 
Rest period: 3 days for BROC, CRIS, WAD; 30 and 45 days for MIX and 
ENR. 
Irrigation solution: Raffinate specially prepared for the campaign. It 
contains 0.33 g/L Cu, 2.5 to 3.1 g/L FeT, 2.23 g/L Al, 1.59 g/L Mg, 21.3 
to 24.2 g/L Cl- and 10 g/L H2SO4 . 

2024 Geomet S.A 

8 Comminution A comminution testing program for BROC, CRIS, WAD, ENR and MIX 
UGS samples. A total of 13 samples were tested including bond 
crushing work index and Bond Abrasion tests. 

2024 SGS 
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Table 13-2: Mineralization Zones Definitions 

Mineralization 
Zone 

Mineralogy Zoning 

Brochantite 
(BROC) 

Associated with cores of higher grades of CuT and 
CuS. Domain of green crystalline minerals such as 
Brochantite, as well as Chrysocolla and black Cu 
oxides. 

It is distributed over the Mixed zone and is 
surrounded by Chrysocolla on the upper part and 
wad areas towards the edges. 

Chrysocholla 
(CRIS) 

Second unit of better grades of CuT and CuS with a 
Chrysocolla domain, followed by the occurrence of 
black Cu oxides and Brochantite. Gerhardite and 
chenevixite have also been identified. Associated 
with hematite, goethite, and magnetite. 

It is located on the Brochantite unit and 
surrounded by zones of black Cu oxides. It 
emerges in the Marimaca sector. 

WAD 
Different species of black Cu oxides. Tenorite, 
copper wad, limonites with Cu and occasional 
copper pitch occur. 

It is distributed throughout the deposit, generally 
surrounding the chrysocolla areas. 

Mixed (MIX) 
Cu oxides and sulphides. Mainly Brochantite, 
Chrysocolla, calcosine, covellite, minor tenorite 
and occasional cuprite occur. 

It occurs in the transition zone between secondary 
sulphides and Brochantite, in some cases just 
above the roof of primary sulphides mainly 
towards the margins of the mineralized body. 

Enriched (ENR) 
Secondary sulphides, calcosine and covellite. 
Presence of pyrite, Chalcopyrite, magnetite and 
minor hematite. 

Associated with the presence of main structures 
(feeder and vein-faults). 

Chalcopyrite (CP) 
Chalcopyrite domain (>50%), minor pyrite, 
abundant magnetite and minor hematite. 

It has been identified in deeper drillings mainly in 
the Atahualpa sector. 

Leached (LIX) Limonite domain (goethite>hematite). 
It occurs on the sulphide roof and is mainly 
associated with main structures. 

 

13.2 Comminution Testwork 

Comminution testing was completed at SGS Chile. The test program included bond crushing work index (CWi) tests and 
Bond Abrasion (Ai) tests. The abrasion index is used to estimate steel consumption in the crusher linings. Results 
obtained for metallurgical units BROC, CRIS, WAD, ENR and MIX are shown in Table 13-3. Average CWi value for the 
BROC samples was 17.0 kWh/t, classified as difficult to crush. Average CWi for CRIS was 18.2 kWh/t, also classified 
difficult to crush. WAD samples have an average CWi of 14.2 kWh/t, considered medium difficulty to crush, while the 
ENR samples had an average CWi of 20.1 kWh/t, classified as very difficult to crush. For design purposes, the 75th 
percentile  value of 23 kWh/t was used. 

The abrasion index results are all classified as slightly abrasive. 
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Table 13-3: Crushing Work Index and Abrasion Index Test Results 

Sample 
Maximum Impact 

Work Index 
(kWh/t)  

Minimum Impact 
Work Index 

(kWh/t)  

Average Impact 
Work Index 

(kWh/t)  

Standard 
Deviation 

Bond Abrasion 
Index (g) 

BROC-1 42.8 1.95 17.16 9.58 0.018 

BROC-2 28.5 6.56 16.15 7.38 0.020 

BROC-3 36.6 6.38 17.62 9.37 0.024 

CRIS-1 32.9 5.35 17.52 6..88 0.020 

CRIS-2 46.3 6.45 18.05 8.96 0.020 

CRIS-3 39.9 7.89 19.06 8.70 0.020 

WAD-1 31.2 2.96 15.07 8.67 0.022 

WAD-2 29.9 1.05 12.85 7.74 0.018 

WAD-3 33.8 4.60 14.57 7.85 0.022 

ENR-1 32.3 9.68 20.02 6.06 0.021 

ENR-2 30.7 5.32 20.16 7.32 0.021 

MIX-1 32.5 19.57 25.26 4.47 0.021 

MIX-2 32.5 19.27 25.49 4.31 0.026 

 

13.3 Mineralogy 

The mineralogical characterization was performed mainly using automated mineralogy QEMSCAN and TESCAN 
methods. 

The modal mineralogy, as shown in Figure 13-1, is primarily influenced by feldspar across all datasets. Quartz is the 
second most abundant gangue mineral in Geomet I, II, and V, whereas limonite is the second most abundant in the 
Geomet IV samples. This distinction is significant because both silicates and limonite are known to consume sulphuric 
acid during the initial reaction with the acid. However, the by-products of these reactions can partially regenerate 
sulphuric acid in subsequent interactions, either with each other or with fresh ore. It is well-known that acid 
consumption is the most significant economic factor in heap leaching, following copper recovery and leach kinetics.  

The copper deportment is shown in Figure 13-2. The influence of Atacamite and Chrysocolla is evident in most samples 
from the Oxide zone (BROC, CRIS WAD), while the MIX and ENR samples show the presence of chalcopyrite, covellite 
and wad (a variety of copper-bearing, manganese-rich mineraloids, often found as a black, earthy substance). 

Understanding gangue mineralogy allows for addressing and incorporating potential major sources of acid 
consumption into the modelling, as this parameter is the most significant economic factor in heap leaching. 

The mineralogy shows that limonite is the most significant gangue mineral for acid consumption present in the samples 
that needs to be addressed. Calcite is also present in most of the samples but in small amounts and only has a minor 
effect on acid consumption. 
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Gangue acid consumption occurs through three primary mechanisms: 

¶ Mineral dissolution, initial dissolution followed by the formation of a precipitate layer that restricts further 
leaching, or the transformation of gangue into secondary species. 

¶ Carbonates, which react quickly in acid, can significantly impact the curing stage, where ore is left to rest after heap 
construction by decreasing pH and causing the precipitation of secondary minerals. Insufficient acid addition during 
agglomeration may lead to complete reagent consumption before irrigation, often resulting in lower metal 
recovery. 

¶ Calcite dissolves faster than dolomite, which in turn dissolves faster than siderite, with dissolution kinetics varying 
based on factors like pH, solution composition, temperature, and morphological features such as grain size and 
surface area. However, the acid consumption from carbonates is finite, ceasing once all available carbonate 
minerals have dissolved. 

Figure 13-1: Modal Mineralogy for Column Leach Test Samples 

 

Source: Ausenco,2025. 
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Figure 13-2: Copper Deportment Column Leach Test Samples 

 

Source: Ausenco, 2025. 

Figure 13-3: Gangue Mineralogy for Column Leach Test Samples 

 

Source: Ausenco, 2025. 
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13.4 Metallurgical Testwork 

This section provides summaries for each metallurgical testing program and key results. 

Figure 13-4 shows the spatial location of the samples used in the seven metallurgical testing programs in plan view also 
showing the most recent pit shell outline. 

Figure 13-4: Location of Samples for Geomet I to VII Metallurgical Testing Programs 

 

Source: Marimaca Copper, 2025. 
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13.4.1 Geomet I and II 

13.4.1.1 Samples 

Seven samples were generated for column testing from mineralized zones defined during the 2016 drilling campaign. 
Sample selections were based on a matrix that links the spatial location with the mineral zones. 

A portion of the samples correspond to monzodiorite (diorite with potassium feldspar) affected by an albite-chlorite-
actinolite alteration; a minor part to the andesitic and dacitic dykes composition that cut the monzodiorite. Oxide 
mineralogy is Brochantite, Atacamite, Chrysocolla and wad. Most of the oxide mineralized material occurs as fracture 
impregnation and filling. 

The samples used for this testing were named: Marimet (M) M1, M2, M3, M4, M5, M6 and M7. Table 13-4 shows the 
chemical characterization (CuT is total copper and CuS is acid soluble copper) of each sample and a simple description 
of its mineralogy and location. 

13.4.1.2 Sample Assays 

In April 2017, Geomet was commissioned for Phase 1 of the metallurgical program, which included samples from the 
three aforementioned metallurgical units and whose scope included the sample preparation, sample characterization, 
particle size analysis, sulphation tests, ISO-pH tests2, and leaching tests at two crush sizes in seven columns of 150 mm 
diameter by 1 m high in duplicate including leach residue analysis. 

Based on the Phase 1 results, Geomet commenced Phase 2 of the program in September 2017 using the same samples. 

Table 13-4: Geomet I and II Samples Chemical and Mineralogical Characterization 

Sample CuT (%) CuS (%) 
Solubility Ratio 

(RS)* (%) 

AAC** 

(kg/t) 
Mineralogical Characterization (Location) 

M1 0.88 0.71 80 49 Chrysocolla (Pit 2) 

M2 1.47 1.17 79 32 Brochantite/Atacamite > Supergene sulphide (Pit 2) 

M3 0.49 0.32 65 53 WAD dominant (Pit 2) 

M4 0.81 0.71 87 39 Chrysocolla (Pit 1) 

M5 1.14 0.97 85 39 Brochantite/Atacamite (Pit 1) 

M6 0.62 0.47 75 30 WAD dominant > supergene sulphide (Pit 1) 

M7 0.58 0.40 69 23 Mixed primary Sulphides-supergene > oxide (High Pit) 

*Copper Solubility Ratio or RS defined as the ratio of CuS to CuT. 

**Analytical Acid Consumption assay: 10 g of sample in 100 mL of 1N sulphuric acid solution for 2 hours. 

 
2 Iso-pH test corresponds to a leaching bottle test using a 1 kg sample 100% under #10 Ty, 33% solid concentration and controlling the pH at 1.5 
for a total time of 72 hours. 
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13.4.1.2.1 Crush Size 

The crush size for these tests was 90% passing (P90) of 12.7 mm. All samples had very similar particle size distributions. 

13.4.1.2.2 Irrigation Rate: 

The initial tests were performed with an irrigation rate of 10 L/h/m2. Subsequent tests included lower irrigation rates, 
of 8 L/h/m2, to achieve a higher solution copper concentration. For the initial tests, an acid strength of 9.5 g/L was 
used, and in the subsequent tests a target sulphuric acid concentration of 10.5 g/L was used. 

13.4.1.2.3 Agglomeration Acid Addition 

In the first 1 m high column leach tests, almost all tests finished deficient in acid, with the column effluents having too 
high a pH to leach the copper. Consequently, a series of sulphation tests were completed to better define the amount 
of acid to be added to each sample in the agglomeration stage. 

Each sample, M1 to M7, was subjected to sulphation tests using three different acid doses; low, mid and high. 

13.4.1.2.4 Column Height 

As stated above, most column leach tests were performed at column heights, between 1.6 m and 3 m. Table 13-5 
shows the height for each column leach test. 

Table 13-5: Geomet I and II Column Leach Test Heights 

Sample M1 M2 M3 M4 M5 M6 M7 

Column Height (m) 2.7 2.2 1.6 3.0 2.5 3.0 2.8 

 

13.4.1.2.5 Leaching Time, Solution Application and Acid Consumption: 

Initially, a fixed leach solution to ore ratio of at least 2.5:1 to compensate for the variable column height was used. 

However, all tests were terminated between 64 and 66 days, hence the leaching ratio varied for each one of the column 
tests due to the varying height. Therefore, the overall acid consumption was variable for each test, not only for acid 
addition during the agglomeration stage, but also because of the excess volume of leaching solution in the lower height 
columns which have higher solution to ore ratios.  

13.4.1.3 Sulphation Test Results 

Table 13-6 and Table 13-7 how the sulphation test results and graphs for samples M1 to M4 and M5 to M7 respectively. 
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Table 13-6: Geomet I and II M1 to M4 Sulphation Tests Results 

Description 
Marimet-1 

P90 12.7 mm 
Marimet-2 

P90 12.7 mm 
Marimet-3 

P90 12.7 mm 
Marimet-4 

P90 12.7 mm 

Mass (kg) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 

CuT Grade (%) 0.87 0.87 0.87 1.50 1.50 1.50 0.45 0.45 0.45 0.85 0.85 0.85 

Cut (g) 17.40 17.40 17.40 30.00 30.00 30.00 9.00 9.00 9.00 17.00 17.00 17.00 

Acid Dosage (kg/t) 25 28 31 25 30 35 25 30 35 22 25 28 

Washing Volume (L) 3 3 3 3 3 3 3 3 3 3 3 3 

H2SO4 (g/L) 0.00 0.00 0.00 0.00 0.00 0.00 2.10 2.38 2.70 0.00 0.00 0.00 

pH 2.15 2.12 2.10 2.33 2.25 2.26 2.05 1.92 1.91 2.17 2.15 2.14 

Cu (g/L) 2.59 2.80 2.93 2.87 3.32 3.39 1.03 1.08 1.14 2.15 2.38 2.51 

Dissolved Cu (g) 7.77 8.40 8.78 8.62 9.97 10.16 3.09 3.24 3.42 6.46 7.13 7.54 

CuT Extraction (%] 44.66 48.28 50.45 28.72 33.22 33.86 34.29 35.96 38.02 38.01 41.93 44.33 

Added Acid (g) 52.08 58.33 64.58 52.08 62.50 77.92 52.08 62.50 72.92 45.83 52.08 58.33 

Acid Consumption (kg H2SO4/kg Cu) 6.70 6.94 7.36 6.04 6.27 7.18 16.88 19.31 21.31 7.09 7.31 7.74 

Notes: green and yellow represent the best sulphation results from a metallurgical point of view. 

Table 13-7: Geomet I and II M5 to M7 Sulphation Tests Results 

Description 
Marimet-2 

P90 12.7 mm 
Marimet-2 

P90 12.7 mm 
Marimet-2 

P90 12.7 mm 

Mass (kg) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 

CuT Grade (%) 1.16 1.16 1.16 0.61 0.61 0.61 0.63 0.63 0.63 

Cut (g) 23.20 23.20 23.20 12.20 12.20 12.20 12.60 12.60 12.60 

Acid Dosage (kg/t) 22 25 28 17 20 23 17 20 23 

Washing Volume (L) 3 3 3 3 3 3 3 3 3 

H2SO4 (g/L) 0.00 2.43 1.75 1.75 1.89 2.29 1.30 1.44 1.73 

pH 2.12 2.07 1.98 2.02 1.92 1.81 2.04 1.96 1.89 

Cu (g/L) 3.17 3.28 3.29 1.53 1.67 1.67 1.25 1.27 1.31 

Dissolved Cu (g) 9.52 9.83 9.86 4.59 5.00 5.01 3.74 3.80 3.94 

CuT Extraction (%] 41.04 42.39 42.49 37.61 40.96 41.09 29.7 30.2 31.24 

Added Acid (g) 45.83 52.08 58.33 35.42 41.67 47.92 35.42 41.67 47.92 

Acid Consumption (kg H2SO4/kg Cu) 4.81 5.30 5.92 7.72 8.34 9.56 9.47 10.95 12.17 

Notes: green and yellow represent the best sulphation results from a metallurgical point of view. 

The best sulphation results, metallurgically speaking, are highlighted in yellow and green. The goal of these tests was 
to add sufficient acid, but not excessive, to achieve a pH of 1.8 to 2.1 in the wash water from the agglomerates. 

For samples with the same or similar CuT grade, the sulphation result, at the same crush size, is a clear indicator of 
CuS. 
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The acid addition for each sample to add in agglomeration, resulting from these sulphation tests, is shown in Table 
13-8. 

Table 13-8: Geomet I and II Agglomeration Acid Addition per Sample 

Sample M1 M2 M3 M4 M5 M6 M7 

Added Acid (kg/t) 28 32 27 27 25 21 21 

 

13.4.1.3.1 Column Leaching Tests 

Table 13-9 shows a summary of the results for samples M1 to M7 with a crush size of 90% -12.7 mm. 
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Table 13-9: Geomet I and II Column Leach Tests Results Summary 

ID Sample 
Irrigation 

Rate 
(L/h/m2) 

Height  
(m) 

Solution 
to 

Ore 
Ratio 

Head Grade (%) Results 

CuT CuS RS 

Cu Extraction (%) 
Account 

(%) 

Acid 
Consumption 

(kg/t) 

AQ 
Head 

Calc. 
Head 

Final 
Tail 

Gross 
Net or 
Gangue 

Col-29 Marimet-1 8 2.7 3.21 0.88 0.707 80.4 83.6 83.5 83.4 100.2 59.8 48.4 

Col-30 Marimet-1 8 2.7 3.15 0.88 0.707 80.4 79.4 82.7 83.4 96.1 60 49.3 

Col-31 Marimet-2 8 2.2 3.19 1.47 1.169 79.6 71.5 76.4 77.9 93.5 70.1 53.9 

Col-32 Marimet-2 8 2.2 3.21 1.47 1.169 79.6 70.4 76.2 77.9 92.5 69.8 53.8 

Col-33 Marimet-3 8 1.6 4.46 0.49 0.318 65.3 68.6 72.6 74.1 94.5 63.7 58.5 

Col-34 Marimet-3 8 1.7 4.41 0.49 0.318 65.3 70.5 72.6 73.3 97.2 65.7 60.4 

Col-35 Marimet-4 8 3 2.53 0.81 0.706 87.3 77 81.6 82.6 94.4 57 47.4 

Col-36 Marimet-4 8 3 2.54 0.81 0.706 87.3 75.9 80.7 81.9 94.1 56.7 47.2 

Col-37 Marimet-5 8 2.5 2.91 1.14 0.966 85 78.8 84.2 85.2 93.6 53.2 39.4 

Col-38 Marimet-5 8 2.5 2.91 1.14 0.966 85 80.5 83.9 84.5 96 53.7 39.7 

Col-39 Marimet-6 8 3 2.61 0.62 0.468 75.1 75.1 76.9 77.5 97.6 46.7 39.5 

Col-40 Marimet-6 8 3 2.62 0.62 0.468 75.1 73.3 77.2 78.3 95 46.8 39.8 

Col-41 Marimet-7 8 2.8 2.78 0.58 0.398 68.1 62.6 68.5 71.2 91.5 48.8 43.2 

Col-42 Marimet-7 8 2.8 3.05 0.58 0.398 68.1 62.8 71.2 74.6 88.3 47.7 42.1 
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Columns have acceptable metallurgical accountability with half of the tests achieving 100 ±5% on a CuT head assay 

compared to CuT calculated head grade. The balance of the tests achieved 100 ±10% metallurgical accountability or 

better. 

13.4.1.3.2 Sulphuric Acid Consumption 

All the Geomet II columns (Table 13-9) and some of ISO-pH tests (Table 13-10) reached an acid consumption higher 
than the Analytic Acid Consumption (AAC) of the sample, which is usually referred as the maximum acid consumption 
achievable in a typical leaching process as is performed with samples pulverized to ς105 µm at a higher acid content 
(50 g/L acid). 

This high acid consumption is partially explained due to the fact that the leaching solution does not have any impurities 
present, such as Fe, Al and Mg, which, if present in the leaching solution, might reduce their dissolution from the 
mineral. 

Table 13-10: Geomet I ISO-pH Test 

Sample 

Head Grade 
ISO pH Test 
Conditions 

ISO pH Test Results 

CuT 
(%) 

CuS 
(%) 

Soluble 
CuS/CuT % 

AAC 
(kg/t) 

pH 
Time 
(h) 

CuT 
Recovery % 

Gross H2SO4 
Cons. (kg/t) 

Net H2SO4 

Cons. (kg/t) 

M1 0.937 0.732 78 49 1.5 48 85 44 32 

M2 1.502 1.133 75 32 1.5 48 82 64 44 

M3 0.456 0.272 60 53 1.5 48 66 42 37 

M4 0.851 0.715 84 39 1.5 48 88 50 38 

M5 1.157 0.977 84 39 1.5 48 86 35 19 

M6 0.622 0.436 70 30 1.5 48 73 29 22 

M7 0.626 0.402 64 23 1.5 48 65 44 37 

 

13.4.1.3.3 Copper Extraction and Acid Consumption Profiles 

The CuT extraction rate and profiles are typical of acid soluble oxide minerals. The initial dissolution, with most of the 
acid added in agglomeration, is rapid, followed by a slower leaching residual mineral. The results show that M1, M3 
and M5, the samples with the highest acid consumption, continue to consume acid almost linearly and continues 
beyond the 1:1 solution to ore ratio. The M2 and M4 samples continue to consume acid almost linearly and continue 
beyond the 2:1 solution to ore ratio. 
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13.4.1.4 Geomet I and II Results Summary 

The recoveries and the acid consumption estimated from the tests performed, for the indicated copper grades, are as 
follows: 

¶ The M1 sample, corresponding to a CuT grade between 1.0% and 0.8% and a mineral-type description as 
Chrysocolla, has a recovery of 77% and a net (Gangue) acid consumption of 42 kg/t. 

¶ The M3 sample, corresponding to a CuT grade between 0.4% and 0.5% and a mineral-type description as Wad -
Chrysocolla ς Brochantite/Atacamite, has a recovery of 62% and a net (Gangue) acid consumption of 52 kg/t. 

¶ The M5 sample, corresponding to a CuT grade between 1.2% and 1% and a mineral-type of Brochantite/Atacamite, 
has a recovery of 76% and a net (Gangue) acid consumption of 37 kg/t. 

¶ The M6 sample, corresponding to a CuT grade between 0.6% and 0.43% and a mineral-type of Wad and Supergene 
Sulphide, has a recovery of 70% and a net (Gangue) acid consumption of 38 kg/t. 

¶ The M7 sample, corresponding to a CuT grade between 0.6% and 0.5% and a mineral-type of Mix of Primary 
Sulphide and Supergene-Oxides, has a recovery of 58% and a net (Gangue) acid consumption of 40 kg/t. 

¶ The M2 sample, corresponding to a CuT grade between 1.5% and 1.3% and a mineral-type of mainly 
Brochantite/Atacamite with minor Supergene Sulphide, but which has a high sulphuric acid consumption, has a 
recovery of 67% and a net (Gangue) acid consumption of 50 kg/t. 

The leaching kinetics for all samples is fast, at one-third of the leaching cycle achieving 70% to 80% recovery. 

The expected net (Gangue) acid consumption is estimated to be between slightly below 40 kg/t and up to 60 kg/t. 

13.4.2 Geomet III 

13.4.2.1 Samples 

In the Geomet III metallurgical testing program, the samples were of a higher proportion of Brochantite/Atacamite and 
chrysocolla mineral-type as these two mineral-types will be treated in the first years of production (5 to 10 m depth). 
Thirty-seven composites were obtained from 13 drill hole locations; ten were from reverse circulation drill holes (RC) 
and three were from diamond drill hole (DDH) core. 

The methodology consisted of selecting drillholes with high and moderate acid consumption and CuT grades greater 
than 0.9%, between 0.5% and 0.9% or equal to 0.35%.sProgram Description 

This test program included the head chemical characterization of the 37 composites (CuT, CuS, FeT, Al, Mg, CAA, CO3, 
AlS, FeTS and MgS) and the completion of 42 ISO-pH 1.5 tests, 37 of them at 48 hours and five at 72 hours. 

13.4.2.2 Key Results 

The bottle-roll leach test results are shown in Table 13-11. 
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In these leach tests, copper recovery exceeded the soluble copper (acid soluble assay) content except for samples M-
19, M-21, M-22 and M-23. This indicates that some insoluble secondary copper minerals were rendered soluble. This 
is consistent with this trend in the Geomet II column testing for oxide samples. 

Table 13-11: ISO-pH Tests, CuT Recovery and Acid Consumption 

Sample 
ID 

Leach 
Time (h) 

CuT A.Q. 
(%) 

CuS (%) 
Sol. 

Ratio 
(%) 

Avg CuT 
Rec (%) 

Ratio 
Leach 

Rec/CuS 

Acid Consumption Head 

Gross 
(kg/t) 

Net (kg/t) CO3 (%) 
CAA 

(kg/t) 

M-4 48 1.01 0.81 80.00 84.7 1.06 35.8 22.9 0.15 28.8 

M-5 48 0.74 0.48 64.73 74.8 1.16 30.4 22.1 0.15 35.5 

M-6 48 0.37 0.26 70.05 82.0 1.17 44.3 39.8 1.10 48.1 

M-7 48 0.87 0.55 63.35 74.9 1.18 33.3 23.3 0.05 37.8 

M-8 48 1.66 1.36 81.64 84.6 1.04 40.8 19.4 0.05 40.2 

M-9 48 1.13 0.87 77.10 84.7 1.10 40.3 26.0 0.45 50.3 

M-10 48 0.67 0.53 79.54 86.5 1.09 39.9 31.2 0.40 37.5 

M-10 72 0.67 0.53 79.54 87.7 1.10 42.3 34.0 0.40 37.5 

M-11 48 0.61 0.47 76.78 83.7 1.09 39.4 31.6 0.60 34.6 

M-12 48 1.05 0.96 90.93 93.3 1.03 42.2 27.0 0.10 48.2 

M-13 48 0.65 0.56 86.27 88.7 1.03 33.5 24.8 0.40 52.2 

M-13 72 0.65 0.56 86.27 89.9 1.04 40.4 32.4 0.40 52.2 

M-1 48 0.50 0.43 85.03 83.7 0.98 45.3 39.6 0.82 36.8 

M-2 48 0.46 0.37 81.08 86.9 1.07 44.7 38.8 0.86 37.5 

M-3 48 0.62 0.48 77.56 82.9 1.07 47.0 40.1 1.05 35.3 

M-14 48 1.77 1.63 91.90 95.8 1.04 75.9 52.7 1.90 83.0 

M-15 48 1.32 1.09 82.39 91.4 1.11 71.7 54.2 2.48 69.2 

M-16 48 0.83 0.63 75.55 76.7 1.02 64.7 56.4 2.62 70.7 

M-17 48 0.38 0.28 74.84 80.5 1.08 81.9 77.8 3.86 75.0 

M-17 72 0.38 0.28 74.84 82.9 1.11 85.3 81.0 3.86 75.0 

M-18 48 0.78 0.68 87.42 88.9 1.02 39.3 29.6 0.32 61.1 

M-19 48 0.54 0.45 82.54 81.0 0.98 57.7 52.2 1.65 58.1 

M-20 48 1.14 0.90 78.78 80.0 1.01 78.1 65.7 2.57 68.4 

M-21 48 0.82 0.72 88.46 87.5 0.99 18.5 8.8 4.34 30.5 

M-22 48 1.18 1.09 92.83 90.5 0.97 66.7 52.4 2.13 44.5 

M-23 48 1.65 1.58 95.62 93.9 0.98 97.7 76.9 3.96 86.5 

M-23 72 1.65 1.58 95.62 93.9 0.98 104.6 83.9 3.96 86.5 
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Sample 
ID 

Leach 
Time (h) 

CuT A.Q. 
(%) 

CuS (%) 
Sol. 

Ratio 
(%) 

Avg CuT 
Rec (%) 

Ratio 
Leach 

Rec/CuS 

Acid Consumption Head 

Gross 
(kg/t) 

Net (kg/t) CO3 (%) 
CAA 

(kg/t) 

M-24 48 1.62 1.41 86.82 89.8 1.03 51.9 32.0 0.31 37.3 

M-25 48 0.40 0.31 77.70 82.8 1.07 33.0 28.1 0.59 18.1 

M-26 48 1.05 0.87 82.83 82.7 1.00 41.8 29.1 0.36 49.4 

M-27 48 0.54 0.43 80.36 82.1 1.02 35.4 29.2 0.63 33.2 

M-28 48 0.43 0.33 78.32 79.7 1.02 43.1 38.2 1.37 38.9 

M-29 48 0.57 0.50 88.88 88.7 1.00 60.2 52.9 1.97 46.8 

M-30 48 0.85 0.62 73.90 84.2 1.14 48.5 39.2 0.20 38.6 

M-31 48 0.59 0.36 62.26 78.3 1.26 32.5 26.4 0.58 38.9 

M-32 48 0.72 0.52 72.55 82.8 1.14 40.0 31.6 0.74 27.0 

M-33 48 0.47 0.34 71.52 77.6 1.09 48.1 43.0 1.71 71.0 

M-34 48 0.76 0.57 74.71 80.4 1.08 51.6 42.7 1.66 41.8 

M-35 48 1.04 0.61 58.81 72.5 1.23 46.2 35.5 0.74 12.3 

M-35 72 1.04 0.61 58.81 71.0 1.21 52.3 42.1 0.74 12.3 

M-36 48 0.42 0.34 80.79 82.4 1.02 59.1 54.1 2.16 46.1 

M-37 48 1.84 1.56 84.63 87.2 1.03 79.8 56.8 2.39 71.2 

Notes: Sol. Ratio = Soluble ratio, Rec = Recovery 

The samples tested extracted an average of 4% more copper than their average copper solubility ratio. On average, 
the total Cu extraction was 84.13% and the average solubility ratio was 79.4%. It can be Inferred therefore that under 
the test conditions some acid insoluble copper was dissolved. The net acid consumption averaged 39.3 kg/t. 

13.4.3 Geomet IV 

13.4.3.1 Samples 

Geomet IV used composite samples from the updated mineral subzones (BROC/ATAC, CRIS, WAD, MIX and ENR) with 
different levels of copper solubility. 

The objective of the program was to advance the characterization of leachable Cu minerals. The program utilized 14 
samples from drill core, representing the five main mineral zones with different solubility ranges and one sample of 
ROM material. 

Sample selection was carried out based on a data matrix that links spatial location, mineral zones, ranges of CuT grades 
and solubility. 
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13.4.3.2 Program Description 

Testing included chemical characterization of samples with sequential copper analysis, particle size characterization, 
1.5 ISO-pH test with and without seawater, acid and chloride leaching tests in 0.30 m high column leach tests, four 
1.5 m high columns and ROM leaching in 1 m3 ISO-containers of a WAD and ferrous oxide low- grade sample with lesser 
presence of chrysocolla, atacamite and sulphide minerals. 

13.4.3.3 Key Results 

13.4.3.3.1 Mini-Column Testing Preliminary Results 

All samples were subjected to 0.30 m high column leach tests to identify total recovered copper and total acid 
consumption. Several different testing parameters were evaluated, including agglomeration with and without NaCl. 
The results were very favourable, indicating strong recoveries and relatively fast leach kinetics across all samples, 
relative to the acid soluble copper ratios for the samples. Virtually all samples recovered in excess of the acid solubility 
ratios, in the case of the Mixed mineral sub-zone, quite materially. This aligns with the results of the Geomet III 
program.-Several samples from the Brochantite, Chrysocolla and copper WAD zones had total copper recoveries 
exceeding the assyed soluble copper. This is likely from black oxides in these zones, which are acid soluble but have 
slower leach kinetics and, therefore, are not detected in the acid soluble copper test. 

13.4.3.3.2 1.5 m High Column Testing Results 

Testing was completed on three composite samples taken from a variety of areas across the Marimaca deposit. A total 
of four 1.5 m height column leach tests were completed. For oxide and combined samples (oxide and sulphides), no 
additional NaCl was added; for the combined and sulphide materials, 15 kg/t of NaCl was added during agglomeration. 

Again, the results were favourable, with relatively fast leach kinetics and three of the four columns achieving total 
copper recoveries in excess of 70% within 60 days. One sample, which comprised primarily oxides, which are the 
dominant copper-bearing mineral species in the deposit, reached recoveries exceeding 80% within approximately 40 
days. 

It was noted that there is a linear relationship between time and acid consumption and that a higher column height 
produced a lower specific acid consumption while still achieving the recovery rates observed in the testing program. 
This should allow further optimization of design to lower overall acid consumption. 

13.4.4 Geomet V 

13.4.4.1 Samples 

This program utilized the drill core samples from the Geomet IV program. 

Five composite samples were assembled from available drill core represent the five mineral zones established in the 
2020 PEA; Brochantite (BROC), Chrysocolla (CRIS), Enriched (ENR), Mixed (MIX), and WAD. For the BROC and CRIS 
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samples, representative samples from the first 5 years of operation were used. For WAD, MIX and ENR, representative 
samples of the second stage (6 to 12 years) were assembled. The samples included three oxide samples (BROC G5, CRIS 
G5, WAD, G5) and two sulphide samples (MIX G5 and ENR G5). 

13.4.4.2 Program Description 

Column leach test samples were crushed to 90% passing 12.7 mm. The program included chemical head 
characterization and mineralogy, ISO-pH bottle rolls tests, three acid level sensitivity bottle rolls tests, sulphation tests, 
mini-column leach tests (150 mm diameter by 300 mm high) and column leach tests (100 mm diameter by 4 m high). 

A program to support ROM leach included four ROM composites BROC-ROM, CRIS-ROM, and WAD-ROM. A global 
composite, ROM-G5, representative of the production for ROM leach from the 2020 PEA (60.4% WAD-ROM, 19.8% 
BROC-ROM and 19.8% CRIS-ROM). The program included chemical head characterization and mineralogy, ISO-pH 
bottle rolls tests, three acid level sensitivity bottle rolls tests, and crushed (P90 of 12.7 mm) column leach tests (150 mm 
by 1 m high) to establish maximum leach extractions. The ROM leach portion of the program included leach tests in 
1 m3 containers, that contained 1.8 t of each composite (BROC-ROM, WAD-ROM and CRIS-ROM) that were 100% 
passing 200 mm. Samples were leached without agglomeration. The ROM-G5 composite was used for sequential 
column leach tests incorporating 600 mm diameter by 3 m high columns with four in series. 

Two different solution application rate conditions were tested in columns for the samples at Geomet V, 12 L/h/m2 and 
15 L/h/m2. 

13.4.4.3 Key Results 

Table 13-12 shows main results for the Geomet V tests. Figure 13-5 to Figure 13-8 shows copper recovery and net acid 
consumption for the samples tested at both irrigation rates. 

Figure 13-5 shows that the highest copper extraction was achieved by MIX with 82.2% in column 6 at a leach solution: 
ore ratio of over 5:1 m3/t. It is noted that BROC and CRIS also reach values over 77.6% under similar testing conditions. 
Like the other metallurgical results (Geomet I & II, IV) three clusters can be identified. 
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Table 13-12: Geomet V Columns Results 

Sample ID Variable 
Irrigation 

Rate 
(L/h/m 2) 

CuT 
(%) 

CuT 
(Calc.) 

(%) 

CuS 
(%) 

CuS 
(calc) 
(%) 

Solubility 
Ratio 
(%) 

Solution 
to 

Ore Ratio 

Ext. CuT 
(Chemical 
Assays) 

(%) 

Ext. CuT 
CC 
(%) 

Gross 
acid 

Cons. 
(kg/t) 

Net acid 
Cons. 
(kg/t) 

BROC G5 Col-1 ILS-10 Y RF-10 12 0.670 0.66 0.518 0.573 77.3 3.15 75.67 76.74 44.66 36.86 

CRIS G5 Col-3 ILS-10 Y RF-10 12 0.545 0.55 0.433 0.486 79.5 3.80 77.97 77.85 51.00 44.46 

WAD G5 Col-5 ILS-10 Y RF-10 12 0.313 0.33 0.154 0.238 49.1 3.91 66.62 63.97 52.78 49.57 

MIX G5 Col-6 ILS-10 Y RF-10 12 0.649 0.62 0.286 0.526 44.0 5.04 78.29 82.25 57.06 49.23 

ENR G5 Col-7 ILS-10 Y RF-10 12 0.547 0.58 0.067 0.335 12.2 4.74 59.44 56.43 55.89 50.88 

BROC G5 Col-8 ILS-8 Y RF-8 15 0.670 0.67 0.518 0.588 77.3 4.01 78.16 78.63 48.61 40.55 

CRIS G5 Col-9 ILS-8 Y RF-8 15 0.545 0.57 0.433 0.508 79.5 3.99 82.03 78.50 49.88 43.00 

WAD G5 Col-10 ILS-8 Y RF-8 15 0.313 0.33 0.154 0.242 49.1 4.42 68.56 64.62 49.76 46.46 

MIX G5 Col-11 ILS-8 Y RF-8 15 0.649 0.64 0.286 0.535 44.0 4.98 79.83 80.97 46.92 38.94 

ENR G5 Col-12 ILS-8 Y RF-8 15 0.547 0.57 0.067 0.335 12.2 5.05 59.54 56.66 46.97 41.96 
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Figure 13-5: Geomet V, Copper Extraction as a Function of Solution Application at 12 L/h/ m2 

 

Source: Ausenco, 2025. 

The ENR samples had the highest acid consumption at 50.8 kg/t, while the BROC samples had the lowest acid 
consumption with 36.9 kg/t. 

Figure 13-6: Geomet V, Net acid consumption as a Function of Solution Application at 12 L/h/ m2 

 

Source: Ausenco, 2025. 
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Figure 13-7 shows copper extraction at an irrigation rate of 15 L/h/m2. Results show that the MIX sample achieves the 
highest leach extraction, at 81% of CuT, while the ENR sample has the lowest extraction at 56.7% CuT. Column C-7 
showed signs of flooding during the leach test at irrigation rate of 12 L/h/m2. This indicates that at irrigation rates to 
12 L/h/m2 or higher could generate flooding problems at full scale. 

Figure 13-7: Geomet V, Copper Extraction as a Function of Solution Application at 15 L/h/m2 

 

Source: Ausenco, 2025. 

The WAD zone sample had the highest net acid consumption at 46.5 kg/t, while the MIX zone had the lowest 
consumption with 38.9 kg/t. 

Figure 13-8: Geomet V, Net Acid Consumption as a Function of Solution Application at 15 L/h/ m2 

 

Source: Ausenco, 2025. 
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The results of Geomet V show that the BROC, CRIS and MIX samples have similar leach copper extraction. While WAD 
and ENR, shown a different behavior for copper extraction. 

13.4.5 Geomet VI 

13.4.5.1 Samples 

The samples used for this program were from Geomet V, Phase I, made up of 50% Atacamite/Brochantite (BROC) and 
50% Chrysocolla (CRIS). 

13.4.5.2 Test Description 

The program included carrying out leaching tests in 150 mm diameter by 1 m high columns, using acidulated seawater 
from Mejillones as an initial irrigation solution. This represents the same quality of water that will be used in the 
industrial process. 

The objective of the Geomet VI testwork campaign was to determine the impurities dissolution capacity of the leach 
solutions as its ionic strength increased. The evolution of impurities was quantified by determining the concentration 
in the PLS solutions of the following elements: FeT (total iron), Al, Mg, Mn, Na, Cl- and SO42- and Cu. Copper was 
removed from the PLS solutions by solvent extraction (SX), at the end of each leaching cycle. 

Column C-1 and Column C-2 were leached with seawater and acid in the first cycle, then the PLS obtained was treated 
by solvent extraction and the raffinate produced was used for the second cycle. Then, the PLS from the second cycle 
of each column was treated by solvent extraction and both raffinate produced were mixed, to be used as leaching 
solution for column C-3. Once the leaching of C-3 was completed, an SX operation was carried out on the resulting PLS, 
the resulting raffinate was used to leach column C-4. Finally, Raffinate from SX of PLS from Column C-4 was used to 
leach column C-5. 

13.4.5.3 Key Results 

The seawater used in the column leaching test corresponded to a sample that has the same origin as the water that 
will be used in the leaching industrial process. The irrigation solution used in the initial leaching of columns C-1 and 
C-2 was acidulated seawater. Their chemical characterization is shown in Table 13-13. 

Table 13-13: Seawater and Initial Leaching Solution Characterization 

Description 
Cu2+ 

(mg/L) 
FeT 

(mg/L) 
Al3+ 

(mg/L) 
Mg2+ 
(g/L) 

Mn2+ 
(mg/L) 

Na+ 
(g/L) 

Cl-  
(g/L)  

H2SO4 
(g/L) 

SO4
= 

(g/L) 
pH 

Seawater 0.00 0.90 1.70 1.44 ND 11.33 23.21 ND 2.10 7.60 

Leach Solution 0.00 0.90 1.70 1.44 ND 11.33 22.10 9.38 9.94 0.75 

 

Table 13-14 shows the final evolution of the concentration of impurities in each column test. The greatest amount of 
impurities that will remain in the leaching solution will be generated by the dissolution of the cations FeT (Fe2+ plus Fe3+), 
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Al3+ and Mg2+. These cations represent 98.1% of the cations in solution and will be ionically associated mainly with the 
sulphate anion. The cation Ca2+, generated in the reaction of the acid with the carbonate will precipitate as gypsum. 

Table 13-14: Geomet VI, Column Leach Solutions Final Impurities Assays 

Column 
FeT 

(g/L) 
Al3+ 
(g/L) 

Mg2+ 
(g/L) 

Mn2+ 
(g/L) 

Na+ 
(g/L) 

Cl-  
(g/L) 

SO4
= 

(g/L) 

C-1 6.54 3.14 3.49 0.25 13.15 27.55 46.21 

C-2 6.18 3.03 3.21 0.20 12.55 26.67 44.76 

C-3 9.61 5.40 4.03 0.37 13.42 28.81 74.98 

C-4 13.50 6.99 5.61 0.57 16.05 31.43 103.37 

C-5 17.52 10.34 6.8 0.8 18.53 38.16 120.32 

 

A summary of the main results is as follows: 

¶ After each leaching cycle, the rate of dissolution of impurities tends to decrease when the raffinate obtained from 
the PLS of the previous column is used as a leaching solution. 

¶ This decrease in the dissolution of impurities is because after each cycle, the leaching solution loses its dissolving 
capacity due to the increase in the concentrations of impurities in the previous stages. 

¶ The concentration of sulphate anion results shows solid evidence that when the irrigation solution reaches a 
certain level of impurity concentrations, they precipitate as sulphate salts.  

¶ The results from sulphate anion concentration by solutions balance have shown that after five cycle the sulphate 
concentration reaches 120 g/L. When projecting the experimental curve three additional cycles, it can be observed 
that the sulphate saturation level is around 147 g/L. 

¶ The management of the three variables, acid addition in curing, leaching rate and acid concentration in the leaching 
solution allowed the net acid consumption to be reduced from 40.6 kg/t, declared in the PEA, to 30.63 kg/t. This is 
a reduction of 9.97 kg/t of acid or 24.6%. 

13.4.6 Geomet VII 

13.4.6.1 Samples 

Samples used for the Geomet VII program were selected from the following: 

¶ BROC samples come from underground workings, obtained through strip sampling. 

¶ CRIS samples come from surface and underground workings. 

¶ WAD samples come exclusively from the surface (road cuts). 

¶ MIX samples come from diamond drill core samples. 

¶ ENR samples come from diamond drill core samples. 
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13.4.6.2 Test Description 

The Geomet VII campaign included 4 m high column leach tests with duplicates for metallurgical units BROC, CRIS, 
WAD and 1 m high colum for ENR and MIX. Operating conditions included a crush sizes P80 of 12.7 mm and 19 mm, 
solution irrigation rate of 10 L/h/m2 and acid dosage in agglomeration according to each sample. For the metallurgical 
units ENR and MIX column tests were done with solution containing 90 g/L chloride and adding air at a specific flowrate 
of 0.3 Nm3/h/m 2. Other operating conditions were evaluated only for the BROC sample including particle size of P80 of 
19 mm (Columns 1 to 4) and irrigation rate of 6 and 8 L/h/m2 (Columns 5 to 8). 

13.4.6.3 Key Results 

Table 13-15 shows a summary of the column leach tests results. 

Figure 13-9 and Figure 13-10 shows that, decreasing the crush size from P80 of 19 mm to 12.7 mm, increases copper 
extraction by 6.8% (from 70.5% to 77.3%) but also increases net acid consumption by 0.7 kg/t at a solution to ore ratio 
of 3 m3/t.  

Table 13-15: Geomet VII Column Leach Tests Results 

Sample ID Variable 
P80 

(mm) 

Irrig. 
rate 

(L/h/m 2) 

Rest. 
time 
(d) 

CuT 
(%) 

CuS H+ 
(%) 

CuS CN 
(%) 

Cu Res 
(%) 

PL 
(%) 

LR 
(m3/t)  

Ext.Cu 
CC 
(%) 

Acid in 
aglom. 
(kg/t) 

NAC 
(kg/t) 

BROC G7 C-1 Gran. 19 10 - 1.198 1.012 0.053 0.133 88.9 4.11 72.1 32.0 49.7 

BROC G7 C-2 Gran. 19 10 - 1.198 1.012 0.053 0.133 88.9 4.12 73.3 32.0 50.5 

BROC G7 C-3 - 12.7 10 - 1.198 1.012 0.053 0.133 88.9 4.08 79.9 32.0 51.4 

BROC G7 C-4 - 12.7 10 - 1.198 1.012 0.053 0.133 88.9 4.12 80.6 32.0 51.3 

BROC G7 C-5 Irrig. Rate 12.7 6 - 1.198 1.012 0.047 0.133 88.4 3.12 75.4 32.0 45.5 

BROC G7 C-6 Irrig. Rate 12.7 6 - 1.198 1.012 0.047 0.133 88.4 3.12 77.7 32.0 45.8 

BROC G7 C-7 Irrig. Rate 12.7 8 - 1.198 1.012 0.047 0.133 88.4 3.10 71.5 32.0 45.6 

BROC G7 C-8 Irrig. Rate 12.7 8 - 1.198 1.012 0.047 0.133 88.4 3.12 70.9 32.0 45.3 

CRIS G7 C-9 - 12.7 10 - 1.138 0.953 0.02 0.164 85.5 3.10 76.1 35.0 51.1 

CRIS G7 C-10 - 12.7 10 - 1.138 0.953 0.02 0.164 85.5 3.10 74.2 35.0 51.2 

WAD G7 C-11 - 12.7 10 - 0.228 0.077 0.007 0.144 36.8 3.09 63.5 10.0 32.9 

WAD G7 C-12 - 12.7 10 - 0.228 0.077 0.007 0.144 36.8 3.11 63.3 10.0 32.8 

ENR G7 C-13 - 12.7 10 35 0.509 0.104 0.227 0.178 65.0 3.23 44.7 17.0 34.5 

ENR G7 C-14 - 12.7 10 35 0.509 0.104 0.227 0.178 65.0 3.27 45.8 17.0 34.5 

ENR G7 C-15 rest. time 12.7 10 45 0.509 0.104 0.227 0.178 65.0 3.44 42.6 17.0 31.6 

ENR G7 C-16 rest. time 12.7 10 45 0.509 0.104 0.227 0.178 65.0 3.34 45.6 17.0 31.8 

MIX G7 C-17 - 12.7 10 35 0.489 0.248 0.185 0.056 88.5 3.26 68.2 23.0 38.3 

MIX G7 C-18 - 12.7 10 35 0.489 0.248 0.185 0.056 88.5 3.24 68.3 23.0 38.2 

MIX G7 C-19 rest. time 12.7 10 45 0.489 0.248 0.185 0.056 88.5 3.39 68.5 23.0 36.4 

MIX G7 C-20 rest. time 12.7 10 45 0.489 0.248 0.185 0.056 88.5 3.26 71.9 23.0 36.2 

Notes: PL: Leaching potential, LR: Leaching ratio, NAC: Net acid consumption. 
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Figure 13-9: Geomet VII BROC Comparison of Copper Extraction at Crush Sizes of P80 19 mm and 12.7 mm as a Function of 
Solution Application  

 

Source: Ausenco, 2025. 

Figure 13-10: Geomet VII BROC Net Acid Consumption at P80 of 19 mm and 12.7 mm Crush Sizes as a Function of Solution 
Application 

 

Source: Ausenco, 2025. 



   

 
 

Marimaca Oxide Deposit Project Page 128 

NI 43- 101 Technical Report and Feasibility Study August 25, 2025 

 

Figure 13-11 and Figure 13-12 shows that, at irrigation rates of 6, 8, and 10 L/h/m2, the copper leach extractions are 
76.1%, 70.9%, and 77.3% respectively with corresponding net acid consumptions of 44.7, 44.6, and 43.7 kg/t at a 
solution:ore ratio of 3:1 for all tests. At an irrigation rate of 10 L/h/m2 the highest copper extraction is achieved. The 
irrigation cycle time for each irrigation rate corresponds to 88, 110 and 147 days to reach a solution to ore ratio of 3:1. 

Figure 13-11: Geomet VII: BROC Copper Extraction as a Function of Solution Application at Three Irrigation Rates 

 

Source: Ausenco, 2025. 

Figure 13-12: Geomet VII: BROC Net Acid Consumption as a Function of Solution Application at Three Irrigation Rates 

 

Source: Ausenco, 2025. 
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Based on the initial results, the testing was continued for the five UG samples (BROC, CRIS, WAD, MIX, ENR) with a 
crush size P80 of 12.7 mm, irrigation rate of 10 L/h/m2, irrigation acidity of 10 g/L and acid dose in agglomeration 
depending on the UG sample between 10 and 35 kg/t. For the sulphide samples (MIX and ENR), tests were conducted 
with a salt dosage of 15 kg/t, chloride irrigation of 90 g/L and resting time of 35 days. 

Figure 13-13 and Figure 13-14 show the copper extractions and net acid consumption of the different UG samples. 
Column tests were conducted in duplicate and showed good reproducibility. The copper extraction curves continued 
to rise until completion of the test. The Geomet V tests that showed a step change up in the middle of thests. MIX G7 
test show that copper extraction is lower than G5 MIX test that copper extraction was like BROC/CRIS G5 test. 

Figure 13-13: Geomet VII: Copper Extraction as a Function of Solution Application at P80 12.7 mm Crush Size and 10 L/h/m2 

Irrigation Rate 

 

Source: Ausenco, 2025. 
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Figure 13-14: Geomet VII: Net Acid Consumption as a Function of Solution Application at a Crush Size P80 of 12.7 mm and 
10 L/h/m 2 Irrigation Rate 

 

Source: Ausenco, 2025. 

Figure 13-15 and Figure 13-16 shows that by increasing the resting time from 35 to 45 days for the MIX sample there 
is a leach extraction increase of 2.8% (from 66.5% to 69.3%) and a slight increase in acid consumption of 0.1 kg/t (from 
37.2 to 37.3). However, for the ENR sample there is a leach extraction decrease of 1.2% (from 44.5% to 43.3%) and a 
decrease in acid consumption of 0.3 kg/t (from 33.1 to 32.7). 

Figure 13-15: Geomet VII: Copper Leach Extraction as a Function of Solution Application with Resting Time of 35 and 45 Days 

 

Source: Ausenco, 2025. 
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Figure 13-16: Geomet VII: Net Acid Consumption as a Function of Solution Application with Resting Time of 35 and 45 Days 

 

Source: Ausenco, 2025. 

13.5 Metallurgical Variability 

Metallurgical variability tests were done during 2020 in order to improve the knowledge about mineral characteristics 
based on chemical characterization and ISO-pH tests for sample composites of metallurgical units BROC, CRIS, WAD, 
ENR and MIX. Chemical characterization included total copper head grade (CuT), acid soluble copper (CuS), cyanide 
soluble copper (CuCN), residual copper (CuR) and analytical acid consumption (CAA). ISO-pH tests included kinetics of 
copper dissolution up to 72 hours at a pH of 1.1. A total of 412 composite samples were tested. 

Figure 13-17 shows boxplots where the CuT, CuS, CuCN and CuR grades of the variability samples were compared for 
the metallurgical units BROC, CRIS, WAD, ENR and MIX. Table 13-16 shows the weighted average copper grades for 
each metallurgical unit for the LOM. Results show that variability tests adequately cover the LOM mine plan. 
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Figure 13-17: CuT, CuS, CuCN and CuR in Variability Tests per Metallurgical Units 

 

Source: Ausenco, 2025. 

Table 13-16: Weighted Average Grades LOM 

UG 
Weighted Average (%) 

CuT CuS CuCN CuR 

BR 0.54 0.39 0.07 0.08 

CR 0.39 0.27 0.04 0.08 

EN 0.38 0.07 0.19 0.12 

MX 0.41 0.11 0.18 0.11 

W0 0.16 0.09 0.04 0.03 

W1 0.28 0.15 0.05 0.08 
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13.6 Deleterious Elements 

In Geomet VI testwork campaign the level of impurities dissolution was measured as described in Section 13.4.5. Table 
13-14 shows the impurities measured showing that no deleterious elements are known from the processing 
perspective. 

13.7 Recovery Estimates 

A geometallurgical model was developed for estimating copper recovery and net acid consumption. The confidence 
level of these models, developed for the Marimaca deposit, is considered as a Proxies. They serve as proxy models 
based on available metallurgical data, spatial continuity of the deposit's mass representation, and the absence of a 
defined geometallurgical standard. 

The model upgrade was completed using data from Geomet V (5 UGs) and Geomet VII BROC data provided by the 
Marimaca and compared with remaining Geomet VII column tests.eThe following assumptions were considering for 
develop the modelling: 

¶ Column testing results were used as Standard for geometallurgy for Marimaca at solution to ore ratios from 0.5:1 
to 3:1. 

¶ Geomet I, II, IV, V, VI and the available results for Geomet VII BROC were used. 

¶ Subset data of Geomet V was used for the final model of Copper Extraction and Net acid consumption, due to that 
has more representativity of the geological units for the development of the models, the other campaigns were 
carried out at other operating conditions where the model cannot be applied. 

¶ Bootstrapping technique was used for ENR modelling. 

13.7.1 Copper Extraction Models 

The kinetic copper extraction model is the proxy model recovery that best suits for this parameter. It is based on data 
from columns from 0.3 m to 4 m height for all the model zones available, using the subset data from Geomet V. 

The data used for ENR zone need to be developed with more representative samples as only one set of data is used to 
develop this model. 

The optimization of the models was updated by Marimaca and considers: 

¶ Scaling factor 

¶ A new parameter called the leaching potential (LP) is considered which includes CuT, CuS and CuCN: 

ὒὖ  
ὅόὛὅόὅὔ

ὅόὝ
 

¶ These models are valid for leaching ratios between 2 - 3 m3/t  at 4 m column height. 
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Table 13-17: Cu Extraction Models 

Cluster UG Cu Extraction, % 

C1 BROC/CRIS ὒὖzπȢωςπz
ρ %80ρȢχτzὒὙȢ

ρ %80ρȢχτzσȢ
 

C2 WAD 
πȢωχzὅόὛπȢχz ὅόὅὔπȢςπςzὅόὙ

ὅόὝ
ᶻ
ρ %80ρȢτz ὒὙȢ

ρ ὉὢὖρȢτz σȢ
 

C3 MIX ὒὖzπȢψχυz
ρ %80ρȢχz ὒὙȢ

ρ %80ρȢχz σȢ
 

C4 ENR ὒὖzπȢχσψz
ρ %80ρȢσz ὒὙȢ

ρ %80ρȢσz σȢ
 

Notes: LR - Leaching ratio (m3/t).  

Table 13-18 shows the absolute error of copper extraction associated with the model fitting regarding the Geomet V 
and Geomet VII campaigns at 3 m3/t. Results show that for BROC/CRIS model is within 2.2 percentual points error in 
Geomet V and Geomet VII. For WAD the model overestimate Geomet V by 0.8 percentual points and significantly 
underestimates Geomet VII by 16.8 percentual points. For MIX the model slightly underestimates Geomet V by 3.2 
percentual points and overestimate Geomet VII by 6.8 percentual points. For ENR the model overestimates Geomet V 
by 5.1 percentual points and overestimates Geomet VII by 6.2 percentual points. 

Table 13-18: Cu Extraction Models ς Absolute Error Modelling at 3:1 Solution to Ore Ratio 

UG Geomet V (p.p) Geomet VII (p.p) Average Error GV and GVII (p.p) 

BROC 0.7 1.2 1.0 

CRIS 1.5 2.2 1.9 

WAD 0.8 16.8 8.8 

MIX 3.2 6.8 5.0 

ENR 5.1 6.2 5.7 

Notes: p.p - Percentual points 

According to this model the copper recovery expected for phase one will be in the range of 76.6% to 78.3% and for 

phase two it will be in the range of 61.4% to 75.2%. 

13.7.2 Net Acid Consumption Models  

The net acid consumption model was initially developed under the base of mineral properties. i.e. as a function of 
copper head grade, and the identified gangue minerals that consume acid and are identified through the statistical 
analysis developed in the previous section. However, an update of the model was developed to use only parameters 
that can easily use the information generated in the drill core campaigns. Therefore, the net acid consumption model 
(CAN) finally was developed under this recommendation made by Marimaca only using a set of data generated from  
GEOMET VII.  
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¢ƘŜ ƴŜǘ ŀŎƛŘ ŎƻƴǎǳƳǇǘƛƻƴ ƳƻŘŜƭ ǳǎŜŘ ƛǎ ŀ ŦǳƴŎǘƛƻƴ ƻŦ άCмέ ŀǎ ŜȄǇŜǊƛƳŜƴǘŀƭ ǾŀƭǳŜ ƻŦ ǘƘŜ Ǌŀǘƛƻ /!.κ/!! ŀǘ ŀ ƎƛǾŜƴ 
ƭŜŀŎƘƛƴƎ Ǌŀǘƛƻ ό[wύ ŀƴŘ άCнέ ŀǎ ŜȄǇŜǊƛƳŜƴǘŀƭ ǾŀƭǳŜ ƻŦ ǘƘŜ ƭŜŀŎƘƛƴƎ ǇƻǘŜƴǘƛŀƭ ό[P) recovery at a given leaching ratio. 

Table 13-19: Net Acid Consumption Models 

Cluster UG Net Acid Consumption, kg/t 

C1 BROC/ CRIS ὅὃὃzὊρ  πȢρυτ z ὅόὝ z ὒὖ z Ὂς 

C2 WAD ὅὃὃzὊρ  πȢρυτ z ὅόὝ z ὒὖ z Ὂς 

C3 MIX ὅὃὃzὊρ  πȢρυτ z ὅόὝ z ὒὖ z Ὂς 

C4 ENR ὅὃὃzὊρ  πȢρυτ z ὅόὝ z ὒὖ z Ὂς 

Notes: CAA: Analytical acid consumption. CuT: Total copper Grade. LP: Leach Potential. 

The experimental values from Geometalurgical Model Final Report document 001-2ING-CI23002-0000-PRO-REP-00001 
BY Ausenco are listed in Table 13-20. 

Table 13-20: Experimental Values of Acid Consumption Model 

RL (m3/t)  F1 F2 

1.50 0.73 0.78 

2.00 0.79 0.82 

2.50 0.86 0.86 

3.00 0.92 0.88 

 

13.8 Comments on Mineral Processing and Metallurgical Testing 

The copper recovery model and net acid consumption model are adequate for this level of engineering and testwork. 
However, it is recommended that additional testing be performed, focusing on further geometallurgical development 
in order to improve model accuracy. Metallurgical tests should consider the following operational design conditions: 

¶ Heap height: 4 m 

¶ Leaching ratio: 3.0 m3/t for oxides and 2.2 m3/t for sulphides 

¶ Crushed product size P80: 12.7 mm 

¶ Irrigation rate: 10 L/h/m2 

¶ Irrigation in two stages using ILS in the first stage and raffinate in the second stage 

¶ Air addition rate: 0.3 m3/h/m2 (for sulphides) 

¶ Salt addition in agglomeration ς design: 15 kg/t (sulphides) 

¶ Agglomerated ore moisture: 8% (wet basis) 

It is recommended to update the net acid consumption model to consider unique values of the experimental factors 
F1 and F2 for each mineral subzone. 
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14 MINERAL RESOURCE ESTIMATES 

14.1 Introduction 

This report provides an updated MRE for the Marimaca Oxide Deposit (MOD) Project, located in the Antofagasta 
Province, Region II, northern Chile. Previous MRE results were reported in successive NI 43-101 compliance reports 
dated 2017, 2018, 2020, 2022 and 2023. Aditionally, a FS report corresponding to the resource hosted by the Marimaca 
1-123 concession was published in 2017, and a PEA report corresponding to the expanded resource of the MOD was 
published in 2020. 

The effective date for the resource estimate is August 25, 2025. 

Mineral Resources were estimated for the deposit situated within the limits of the Marimaca Oxide Deposit (MOD), as 
previously defined by Marimaca, and limited by the relevant mineral properties. The estimation was done using 
Micromine software. 

In the vtΩǎ opinion, the resource evaluation presented herein reasonably represents the Mineral Resources found on 
the Project at the current level of sampling. The Mineral Resources have been estimated in accordance with the CIM 
άEstimation of Mineral Resources and Mineral Reserves: Best Practice Guidelines.έ 

Mineral Resources are not Mineral Reserves and have not demonstrated economic viability. There is no certainty that 
all or any part of the Mineral Resource will be converted into Mineral Reserves. 

14.1.1 Exploration Status 

This Mineral Resource Estimate captures all 554 drill holes, totaling 139,164 m of drilling completed to date in the 
Marimaca area, including the 2022 infill program. No additional exploration data have been added since 2023. Figure 
14-1 and Table 14-1 present the types and distribution of all drill holes used for the current 2025 MRE. Exploration 
drilling was completed in 2023. 

Details regarding the database and its development are provided later in this report. 
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Figure 14-1: Marimaca Project Drill Hole Location 

 

Notes: Horizontal projections are shown on a local reference model grid consisting of 50 x 50 m spaced sections both NE and NW oriented. 

Source: Marimaca, 2024. 












































































































































































































































































































































































































