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1 Summary 

This Technical Report presents a maiden Mineral Resource esƟmate for the Yecora property 
located in the Yecora municipality of Sonora Mexico. The Mineral Resource esƟmate is based on 
the results of exploraƟon drilling completed through 2022. The report was prepared for Atacama 
Copper (Atacama) and TCP1 CorporaƟon (TCP1) and its wholly owned subsidiary Criscora S.A. de 
C.V. (Criscora).  Atacama and TCP1 announced on October 26, 2023, a proposed business 
combinaƟon whereby Atacama will acquire, directly or indirectly, all the issued and outstanding 
shares of TCP1 in exchange for common shares on Atacama. CompleƟon of the Proposed 
TransacƟon and the Concurrent Financing are subject to the execuƟon of definiƟve agreements, 
obtaining all necessary regulatory and shareholder approvals and saƟsfacƟon of customary 
closing condiƟons. Pursuant to the LeƩer of Intent, the parƟes have agreed to negoƟate the terms 
and condiƟons of the DefiniƟve Agreement by November 30, 2023, or such other date as may be 
mutually agreed by the parƟes. Subject to saƟsfying all necessary condiƟons and receipt of all 
required approvals, the parƟes are targeƟng compleƟon of the Proposed TransacƟon by late 
2023. The Mineral Resource esƟmate is based on the Canadian InsƟtute of Mining, Metallurgy 
and Petroleum (CIM) Standards for Mineral Resources and Mineral Reserves (May 10, 2014) and 
is reported using the NI 43-101-F1 Technical Report format. 

The oldest workings age at Yecora is not known. They are known to predate the 1970’s when 
exploraƟon iniƟated for porphyry copper deposits, with modern exploraƟon work restarƟng in 
2003. The most recent exploraƟon drilling was completed in 2022. Atacama has not conducted 
any exploraƟon on the Property. 

1.1 Property DescripƟon and Ownership 

The Yecora property is 100% owned by Criscora, a subsidiary wholly owned by TCP. Atacama and 
TCP1 announced on October 26, 2023, a proposed business combinaƟon whereby Atacama will 
acquire, directly or indirectly, all the issued and outstanding shares of TCP1 in exchange for 
common shares on Atacama. CompleƟon of the Proposed TransacƟon and the Concurrent 
Financing are subject to the execuƟon of definiƟve agreements, obtaining all necessary regulatory 
and shareholder approvals and saƟsfacƟon of customary closing condiƟons. Pursuant to the 
LeƩer of Intent, the parƟes have agreed to negoƟate the terms and condiƟons of the DefiniƟve 
Agreement by November 30, 2023, or such other date as may be mutually agreed by the parƟes. 
Subject to saƟsfying all necessary condiƟons and receipt of all required approvals, the parƟes are 
targeƟng compleƟon of the Proposed TransacƟon by late 2023. The project is approximately 190 
km east of Hermosillo, Sonora and 7 kilometers south of highway 16 connecƟng Hermosillo to 
Chihuahua. Figure 1.1 illustrates the locaƟon of the property. 
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Figure 1.1: General LocaƟon Map of the Yecora Project (source: IMC/TCP1 2022) 

Although some of the gravel roads offer interior access to the Yecora claims most of the area is 
accessed by foot. The property can be considered to have good access with a paved highway 
crossing the northwestern edge of the claims. The town of Guadalupe de Tayopa has lodging and 
food and is used as a base for exploraƟon acƟviƟes. There are covered logging areas and a sample 
storage area on private land between the town and the claims. 

1.2 Geology and MineralizaƟon 

The geology of the property is an early TerƟary felsic intrusive complex intruding a Cretaceous to 
early TerƟary andesiƟc volcanic sequence, intercalated locally lava flows and breccias. These rocks 
are exposed in a 20 by 20-kilometer window within late TerƟary felsic volcanics The 
andesite/volcano-sedimentary rocks are mainly fine textured, moderately fractured and have 
locally experienced chlorite+epidote+pyrite alteraƟon. IntersecƟng northwest and northeast 
trending faults in places create large breccia bodies especially within the intrusives and can 
become mineralized. The main Yecora deposit is at the intersecƟon of two breccia body trends. 
These breccia bodies are overlain by a post-mineral rhyolite package, which is correlated with a 
calc-alkaline volcanic sequence of the Upper Volcanic Supergroup. Normal faults with a strike of 
N35W are associated with tectonic extension and are reflected in the current topography. 

The Yecora mineralizaƟon is similar to other smaller known breccia bodies in the region. Quartz 
and tourmaline cemented breccia bodies have been idenƟfied over an area of ten square 
kilometers. Single breccia bodies can be traced over one kilometer long and up to 200 meters 
wide. MineralizaƟon is considered to be intrusive associated silver with base metal zones and 
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minor gold along the edges and tops of the system. Most drilling has focused on the best metals-
rich targets and not the gold rich part of the system. 

High grade silver and base metals tend to be within the breccia fragments’ cement and forming 
narrow quartz veins away from the breccia bodies. White quartz is associated with high-grade 
silver, lead, zinc, molybdenum and copper veins. Veins have varying widths, someƟmes up to 2 
meters. The mineralized breccia bodies are irregular and can be up to 200 meters wide. 

 

1.3 Drilling 

Over 80% of the drilling completed to date on the Yecora Project has been HQ and NTW diameter 
diamond core drilling. The Yecora Project has been drilled by two companies: Goldcorp and TCP1. 
Drilling began in 2014 and is ongoing. Drilling that has been included in this Technical Report was 
completed between 2014 and 2022. In total, 34 diamond and 8 reverse circulaƟon drill holes have 
been drilled at the Yecora Project. The locaƟons of the drill holes are provided in Figure 1.2. 

 

 

Figure 1.2 : Hole LocaƟon Map (source: TCP1 2023) 

 

 

 



Atacama Copper CorporaƟon and TCP1 CorporaƟon 
Technical Report Maiden Mineral Resource EsƟmaƟon Yecora Project   
 

4 
 

1.4 Metallurgical TesƟng 

Metallurgical tesƟng on the producƟon of sulfide concentrates was conducted by ALS Chemex, 
Kamloops, BriƟsh Columbia in 2023. They performed bench tests on one mineralized interval 
cuƫng across the Los Enjambres Breccia drilled in 2020. The result of their work suggested a 
flowsheet that produces 2 concentrates, a copper with silver concentrate and a molybdenum 
concentrate. The current esƟmate of metal recoveries and concentrate grades is provided in Table 
1.1. 

Table 1.1 Current esƟmated concentrate grades and recoveries for Cu-Ag-Mo 

 

 

1.5 Mineral Resource EsƟmate 

The drill hole database and interpretaƟons of geology used in developing the resource model 
were provided to the author by TCP1. The geology solids provided were reviewed by the author. 
The final database used in Mineral Resource esƟmaƟon was the enƟre drill hole database 
provided to the author, with the excepƟon of five holes that fell outside of the model limits. The 
author accepts the final data base for the purpose of esƟmaƟng Mineral Resources.  

The Mineral Resources were established by building a 3-D block model to esƟmate the in-situ 
mineralizaƟon. Mineral Resource esƟmates for the model include in-situ material that meets the 
requirements for reasonable expectaƟon of economic extracƟon and is contained within a 
computer-generated pit shell. The economic and process input informaƟon to the algorithm is 
summarized in SecƟon 14.16. The author is the qualified person for the Mineral Resource. The 
Mineral Resource could change as addiƟonal drilling is completed or as addiƟonal process 
recovery informaƟon becomes available. Changes to the geological interpretaƟon or addiƟonal 
geotechnical invesƟgaƟon could affect the Mineral Resource. Metal prices and operaƟng costs 
could materially change the resources in either a posiƟve or negaƟve way. Table 1.2 summarizes 
the Mineral Resources.  

 

 

 

 

 

Cumulative Cum. Weight Assay  - percent or g/tonne Distribution - percent

Product % grams Cu Pb Zn Mo Fe S Ag Cu Pb Zn Mo Fe S Ag

Mo cleaner 1 conc 0.2 4.1 0.47 0.67 0.18 50.6 0.7 35.3 82 0.1 1.0 0.1 85.8 0.0 1.7 0.4

Cu rougher conc 7.8 155.1 10.1 1.14 2.97 0.17 15.7 21.3 465 96.4 65.2 89.2 11.1 32.2 37.8 93.2

Tails 92.0 1833.2 0.03 0.05 0.03 0.004 2.8 2.89 3 3.5 33.8 10.7 3.0 67.7 60.6 6.4

Recalculated Feed 100.0 1992.4 0.82 0.14 0.26 0.12 3.8 4.39 39 100 100 100 100 100 100 100
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Table 1.2 Yecora Project mineral resources, 4 August 2023 

 

*Open pit tonnages were calculated at an $15.45/t Net Smelter Return (NSR) 

*Mineral resource is compliant with CIM standards 

*Metal prices used are $3.78.lb Cu, $23.61/oz Ag and $11.75/lb Mo 

*Tons are metric tonnes, oz are troy ounces, lb are imperial pounds, g/t are grams per metric tonnes 

*Inputs to pit opƟmizaƟons are in Tables 14.9 and 14.10 

All of the mineralisaƟon comprised by the Mineral Resource EsƟmate with respect to the Yecora 
project is contained within mineral Ɵtles controlled by TCP1. However, the Mineral Resource 
EsƟmate is contained within a conceptual open pit shell used to demonstrate reasonable 
prospects for eventual economic extracƟon, whose margins pass beyond the property boundary 
of Yecora onto lands where mineral rights held by a third party were previously relinquished and 
have not yet been made available for re-staking by the government. A surface rights access 
agreement between TCP1 and the surface rights owner is in place over the enƟrety of the land 
covered by the conceptual open pit shell, although this agreement currently covers access for 
exploraƟon and not specifically for mining. The Mineral Resource EsƟmate for Yecora assumes 
that an applicaƟon to the government to release the adjacent lands for staking would be 
successful, or that an agreement can be negoƟated with the surface rights owner to allow for the 
excavaƟon of waste rock on their property. 

Approximately 40% of the esƟmated resource tonnes are dependent on the government opening 
the lands for staking, and on the land being acquired by TCP1 to allow the pit limits to extend 
into these lands. 

The Mineral Resource esƟmate has been prepared based on the Qualified Person’s reasoned 
judgment, in accordance with Canadian InsƟtute of Mining, metallurgy and Petroleum (CIM) Best 
PracƟces Guidelines and his professional standards of competence, that there is a reasonable 

Domain Category Type Tonnes (Mt) NSR (USD/t) Cu (%) Ag (g/t) Mo (PPM) Cu (Mlb) Ag (Koz) Mo (Mlb)
Mixed 2.59 31.58 0.17 20.73 652.5 9.66 1,727 3.73

Sulphide 21.03 45.62 0.31 27.97 778.7 143.16 18,912 36.10
Total Indicated 23.62 44.08 0.29 27.18 764.9 152.83 20,638 39.83

Mixed 2.38 39.17 0.27 26.85 583.9 14.00 2,053 3.06
Sulphide 7.60 45.82 0.31 22.33 979.8 51.30 5,458 16.42

Total Inferred 9.98 44.23 0.30 23.41 885.5 65.31 7,512 19.49
Mixed 0.004 44.37 0.26 39.52 521.0 0.02 4 0.00

Sulphide 1.66 59.50 0.45 46.62 527.0 16.55 2,482 1.92
Total Indicated 1.66 59.47 0.45 46.60 527.0 16.57 2,487 1.93

Mixed 0.16 36.47 0.34 24.55 291.2 1.22 130 0.11
Sulphide 1.04 44.45 0.38 31.20 392.0 8.60 1,043 0.90

Total Inferred 1.20 43.36 0.37 30.29 378.2 9.82 1,173 1.00
Mixed 2.59 31.60 0.17 20.76 652.4 9.68 1,731 3.73

Sulphide 22.68 46.64 0.32 29.34 760.3 159.71 21,394 38.02
Total Indicated 25.28 45.09 0.30 28.46 749.3 169.40 23,125 41.75

Mixed 2.54 38.99 0.27 26.70 564.9 15.22 2,184 3.17
Sulphide 8.64 45.66 0.31 23.40 909.1 59.91 6,501 17.32

Total Inferred 11.19 44.14 0.30 24.15 830.8 75.13 8,685 20.49

TOTAL

Indicated

Inferred

Breccias

Indicated

Inferred

Veins

Indicated

Inferred
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expectaƟon that all necessary permits, agreements and approvals will be obtained and 
maintained, including either a successful applicaƟon to have the adjacent lands released for re-
staking, or an agreement with the surface rights owner to allow excavaƟon of waste material on its 
lands. In parƟcular, when determining the prospects for eventual economic extracƟon, 
consideraƟon was given to Mexican mining law which specifically permits applicaƟons for the 
release of lands for re-staking. The Failure to obtain either the adjacent mineral rights or an 
expanded access agreement would affect the development of a significant porƟon of the Mineral 
Resources of the Yecora property.  There can be no assurance that TCP1 will be able to negoƟate 
such agreement on terms that are saƟsfactory. 

 

1.6 Conclusions and RecommendaƟons 

This Technical Report and the esƟmaƟon of a Mineral Resource indicate that there is 
mineralizaƟon with reasonable prospects for eventual economic extracƟon.  

The author recommends that the on-going exploraƟon and in-fill drilling be conƟnued. The veins 
and breccia bodies are open at depth in most areas. There is potenƟal to add Mineral Resources 
along strike of the idenƟfied mineralized structures. The first phase would aƩempt to extend the 
primary breccia body at depth and use the new drill hole samples for addiƟonal metallurgical 
tesƟng including grind vs recovery and lock cycle flotaƟon tesƟng as well as grindability and 
abrasivity indices.  

 
The geophysical work menƟoned in SecƟon 6 was conducted by ASARCO in the early 1980’s. In 
order to beƩer plan future drill hole campaigns, as well as beƩer assessing the potenƟal of 
unexplored mineralized areas, Mr. Even (independent Geology QP) would recommend the 
following regarding this and other items discussed below: 

1. Conduct new geophysical surveys over known mineralized zones as well as extensions of 
these zones. Including geophysical survey data in the geological model would help to 
understand the mineralized zones and plan for future drilling in the next exploraƟon stage. 

2. AddiƟonal duplicate samples. To date, only duplicate samples have been taken from the 
coarse rejects of the samples. Duplicate samples of the sample pulps should also be taken 
for inclusion in the lots of samples sent to the laboratory for analyses. Duplicates should 
be given a new sample ID number so that the laboratory does not know that this is a 
duplicate. Of course, all quality control sample assays must be removed from the final 
database that is used for modeling and resource esƟmaƟon. 

3. AddiƟonal Standard Reference Materials. Currently, CDN Standards 2, 3 and 4 are being 
used as checks for copper, lead, zinc and molybdenum, however, while this may be 
acceptable for this first early stage analysis, it is recommended that element-specific 
standards be used and that standards for gold (if it is to be considered in future 
exploraƟon), silver, copper, lead, zinc and molybdenum include standards that roughly 
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coincide with each of the low, medium and high grade ranges for these minerals in this 
deposit. 

4. While it is understood that this is an early-stage exploraƟon project, It is prudent to 
include work that may not be a high addiƟonal cost, but will prove very valuable and 
essenƟal in the next stages of this project if results warrant it. In parƟcular, geotechnical 
core logging is recommended on all future drill campaigns. Currently, only RQD is being 
recorded. This OP recommends using a geotechnical logging system that records the rock 
mass characterisƟcs that allow for open pit design and/or underground design, such as 
with either the Laubscher RMRM or Bieniawski RMR systems. 

 

Table 26.1 shows the esƟmated costs of the recommended drilling, sampling, and tesƟng 
proposed for the first phase, expected to start at the second semester 2024. 

 

 
Table 26.1 Recommended Drilling, Sampling, TesƟng 
 

Depending on the results obtained from the execution of the first phase, further reporting may 
be necessary in the case that the results are material to the Project. In that case, the models 
would be updated, and the associated resource estimations and classifications would be 
completed, and a new Technical Report would be released. This first phase additional cost is 
estimated at CDN$75,000. 
 

2 IntroducƟon 

This Technical Report presents a maiden Mineral Resource esƟmate for the Yecora property 
located in the Yecora municipality of Sonora, Mexico. The Mineral Resource esƟmate is based on 
the results of exploraƟon drilling completed between 2014 and 2022. The report was prepared 
for TCP1 CorporaƟon (TCP1) and its wholly owned subsidiary Criscora S.A. de C.V. (Criscora). The 
report was prepared for Atacama Copper (Atacama) and TCP1 CorporaƟon (TCP1) and its wholly 
owned subsidiary Criscora S.A. de C.V. (Criscora).  Atacama and TCP1 announced on October 26, 
2023, a proposed business combinaƟon whereby Atacama will acquire, directly or indirectly, all 
the issued and outstanding shares of TCP1 in exchange for common shares on Atacama. 
CompleƟon of the Proposed TransacƟon and the Concurrent Financing are subject to the 

Drilling

Testing (assays, 
duplicate samples, 
standards and 
geotechnical logging ) 

Metallurgical 
Testing

Geophysical 
survey

Total

5 550 400 300 50 50 800

Estimated 
number 
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execuƟon of definiƟve agreements, obtaining all necessary regulatory and shareholder approvals 
and saƟsfacƟon of customary closing condiƟons. Pursuant to the LeƩer of Intent, the parƟes have 
agreed to negoƟate the terms and condiƟons of the DefiniƟve Agreement by November 30, 2023, 
or such other date as may be mutually agreed by the parƟes. Subject to saƟsfying all necessary 
condiƟons and receipt of all required approvals, the parƟes are targeƟng compleƟon of the 
Proposed TransacƟon by late 2023. The Mineral Resource esƟmate is based on the Canadian 
InsƟtute of Mining, Metalurgy and Petroleum (CIM) Standards for Mineral Resources and Mineral 
Reserves (May 10, 2014) and is reported using the NI 43-101-F1 Technical Report format. 

TCP1 purchased Criscora and the Yecora project in 2018. Modern work on the property began in 
2003 with the first drill holes being drilled in 2014. The project is approximately 190 km west of 
Hermosillo, Sonora. Atacama has not conducted any exploraƟon on the Property. 

 

2.1 QualificaƟon of Authors 

The authors are specialists in the fields of Mineral Resource and Mineral Reserve esƟmaƟon, mine 
planning, and capital and operaƟng cost esƟmaƟon. The authors relied on the experƟse of other 
specialists regarding land and property ownership, geology, metallurgical tesƟng and mineral 
processing. Tim Miller of Sepor Services LLC is the author of the Technical Report and responsible 
for SecƟons 1-12, 13, 23-27. He was assisted by TCP1 and Sepor Services technical staff. The 
authors, by virtue of educaƟon, experience and professional associaƟon, are considered Qualified 
Persons (“QP”), as defined in the NI 43-101 standard and are members in good standing of 
recognized professional organizaƟons. The authors’ QP cerƟficates are provided at the end of this 
report.  Luis Alfonso Soto, geologist QP, conducted a data review and a site visit of the Yecora 
project on the 23-24, July 2023 and responsible for SecƟon 12.5. Jaime Andrés Beluzan, an 
independent Mining Engineer QP on behalf of Sepor Services responsible for SecƟon 14 Mineral 
Resources. 

The Consultant’s opinion contained herein is based on informaƟon provided to the Consultants 
by TCP1 throughout the course of the invesƟgaƟons.  Sepor has relied upon the work of other 
consultants in the project areas in support of this Technical Report.  The sources of informaƟon 
include data and reports supplied by TCP1 personnel as well as documents referenced in SecƟon 
27. 

 

2.2 Sources of InformaƟon 

The drill hole database was supplied by TCP1. Other sources of informaƟon include data and 
reports supplied by TCP1 personnel as well as documents cited throughout the report and 
referenced in SecƟon 27. The items pertaining to land tenure were provided by TCP1 and have 
not been independently reviewed by the authors. 
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2.3 EffecƟve Date 

 

The effecƟve date of this report is 04 August 2023. 

 

2.4 Terms of Reference 

This report will use metric units unless specifically stated otherwise. Tonnes means metric tons 
of 1000 kilograms. ktonnes means 1,000 metric tonnes. Grades are in grams per metric tonne 
(g/t) or parts per million (PPM) or by percentage (%).  

Distances are in meters (m) or kilometers (km). 

AbbreviaƟons used within this report are defined or spelled out when first used in text. 

The purpose of this report is to provide a maiden Mineral Resource esƟmate for the Yecora 
property located in the Yecora municipality of Sonora, Mexico based on the results of exploraƟon 
drilling completed between 2014 and 2022. 

 

3 Reliance on Other Experts 

Sepor has not performed an independent verificaƟon of land Ɵtle and tenure as summarized in 
SecƟon 4 of this Technical Report. The QPs have not independently reviewed ownership of the 
project area and any underlying property agreements, mineral tenure, surface rights, royalƟes or 
permiƫng. The QPs have fully relied upon, and disclaim responsibility for, informaƟon derived 
fromTCP1 and legal experts retained TCP1 for this. 
 
This informaƟon is used in SecƟon 4 of the Report. 
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4 Property DescripƟon and LocaƟon 

4.1 Property LocaƟon 

The general locaƟon of the Yecora project is shown in Figure 4.1. The property is at laƟtude 
28.3684°N and longitude 109.2184° W in the Sierra Madre Occidental mountains approximately 
190 km east of Hermosillo. The coordinate system used in the maps, plans and secƟons of this 
report is the Universal Transverse Mercator System referenced with datum NAD 27 North 
America. 

 

Figure 4.1: General LocaƟon Map of the CrisƟna Project (source: IMC/TCP1 2022) 

 

4.2 Mineral Tenure and Ownership 

TCP1 purchased 100% of the original CrisƟna property concessions in 2018 from Goldcorp. These 
original 3 claims made up a 676.1025-hectare property concession. Atacama and TCP1 
announced on October 26, 2023, a proposed business combinaƟon whereby Atacama will 
acquire, directly or indirectly, all the issued and outstanding shares of TCP1 in exchange for 
common shares on Atacama. CompleƟon of the Proposed TransacƟon and the Concurrent 
Financing are subject to the execuƟon of definiƟve agreements, obtaining all necessary regulatory 
and shareholder approvals and saƟsfacƟon of customary closing condiƟons. Pursuant to the 
LeƩer of Intent, the parƟes have agreed to negoƟate the terms and condiƟons of the DefiniƟve 
Agreement by November 30, 2023, or such other date as may be mutually agreed by the parƟes. 
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Subject to saƟsfying all necessary condiƟons and receipt of all required approvals, the parƟes are 
targeƟng compleƟon of the Proposed TransacƟon by late 2023. The locaƟon of the Yecora 
property concessions is provided in Figure 4.2. 

Table 4.1: Claims Comprising Yecora Property Concession 

 

 

Figure 4.2: LocaƟon of Yecora Property Concessions (TCP1 2022) 

The surface rights of the land on which the 3 concessions are located belong to the Community 
of Guadalupe de Tayopa and private land. In 2021, Criscora entered a 4-year agreement with the 
Community of Guadalupe de Tayopa to gain temporary occupaƟon for the purposes of 
exploraƟon. All drilling to date, except for 2 drill holes, has occurred on the Community of 
Guadalupe de Tayopa land. The other 2 holes were on private land. The current agreement only 
covers the Community of Guadalupe de Tayopa land in the 3 concessions containing the Yecora 
project and Criscora would need to form new agreements for exploraƟon access to land outside 
of the Community of Guadalupe de Tayopa land contained in the 3 concessions. Permit to drill 
expired aŌer latest drill campaign. This permit would be extended for any new drilling. All other 

CONCESSION NAME  TITLE NO. 
VALID SURFACE AREA 

From To Hectares 
Toyopa Frac. I 217677 06/08/2002 05/08/2052 64.4925 

Toyopa Frac. II 217678 06/08/2002 05/08/2052 121.4399 

Toyopa I 225169 27/07/2005 26/07/2055 490.1701 

   Total 676.1025 
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permits in place and valid. To the extent known, no other significant factors and risks affects 
access, Ɵtle, or the right or ability to perform work on the property. 

The locaƟon of the 3 concessions in relaƟon to the Community of Guadalupe de Tayopa land is 
provided in Figure 4.3. The Community of Guadalupe de Tayopa land is shown in blue. 

All payments to the Community of Guadalupe de Tayopa for project access are up to date as well 
as the payments for the duƟes and taxes of the mining concessions. 

 

Figure 4.3: LocaƟon of Concessions and Ejido Land 
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An abandoned claim lies within the Criscora claim concession. This claim in shown in gray on 
Figure 4.2. The government has yet to release this area for staking. It does not limit the current 
resource or its projecƟon at depth and does not affect the project based on the current 
understanding of mineralizaƟon. 

 

4.3 RoyalƟes 

The purchase of the original Yecora project concessions (3,447 hectares) included a 1% NSR 
royalty payable to Goldcorp and an unregistered 3% NSR called the Luismin Royalty currently 
controlled by a Mexican third party. The Goldcorp royalty can be bought down to a 0.5% NSR for 
a $1 million payment. This 1% royalty was sold to Maverix Metals in December of 2020. TCP1 
purchased the 1% royalty from Maverix Metals in 2021. 

 

4.4 Environmental LiabiliƟes 

In 2021, through the Secretariat of Environment and Natural Resources (SEMARNAT) offices in 
the city of Hermosillo, Criscora obtained the permit necessary to undertake its 2021-2022 
exploraƟon program, which included the construcƟon of drill pads and necessary roads to access 
drilling locaƟons. This 2021 SEMARNAT permit to drill remains current and in force and will be 
closed once the approved work program is completed. Any addiƟonal drilling aŌer the permit is 
closed will require filing for a new SEMARNAT permit. 

Historical mining acƟviƟes were only completed on a small scale. There are no known 
environmental liabiliƟes from historical acƟviƟes at the CrisƟna project. The only environmental 
liability applicable to the project currently, is the requirement to reclaim the drill pads and drill 
roads used for exploraƟon in the years 2021 through present. The previous SEMARNAT permit 
before 2021 was closed in 2021 and reclamaƟon was accepted by SEMARNAT indicaƟng there is 
no environmental liability remaining for pre-2021 exploraƟon works. 

 

5 Accessibility, Climate, Local Resources, Infrastructure and Physiography 

5.1 Topography, ElevaƟon and VegetaƟon 

The Yecora Project is 190 km east of Hermosillo, Sonora in the Sierra Madre Occidental Mountains 
at an elevaƟon range between 500 and 800 meters above sea level. The project site is in 
mountainous terrain, that is vegetated with dense brush, small trees and sparce cactus. An 
intermiƩent stream runs through the southern edge of the property. 



Atacama Copper CorporaƟon and TCP1 CorporaƟon 
Technical Report Maiden Mineral Resource EsƟmaƟon Yecora Project   
 

14 
 

5.2 PopulaƟon Centers and TransportaƟon 

Road access to the Yecora property is either from Hermosillo or Ciudad Obregon, via paved road 
to the turnoff at Rancho Viejo on Highway 117 for 250 kilometers, then 15 kilometers on a gravel 
road; a total Ɵme of 3 to 4.5 hours driving.  

The Yecora project is in the Yecora municipality of Sonora. The largest towns in the municipality 
are Yecora with a populaƟon of 3,171 (as of 2010). Hermosillo has a populaƟon of approximately 
0.8 million (as of 2015) while Ciudad Obregon has a populaƟon of around 0.4 million (as of 2015).  

 

Figure 5.1: LocaƟon of Yecora project in the Yecora Municipality (source: IMC/TCP1 2022) 

5.3 Climate and OperaƟng Season 

The average temperature for the Yecora municipality ranges from a high of 31°C in June to 17° C 
in January. The average annual precipitaƟon for the municipality is 0.9 meters of precipitaƟon per 
year. The majority of the precipitaƟon occurs in the months of July through September. The 
project site can get snow in the winterƟme, but the climate of the area is favorable to year-round 
operaƟon. 
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5.4 Surface Rights, Power, Water and Infrastructure 

The land on which the mining claims are located is owned by the Community of Guadalupe de 
Tayopa. An agreement was signed with the Community of Guadalupe de Tayopa in 2021 that gave 
Criscora the right to occupy the land for exploraƟon for 4 years as well as exploitaƟon. This 
agreement only applies to the area controlled by the Community of Guadalupe de Tayopa. An 
addiƟonal agreement would have to be reached with private landowners for the remainder of 
the Criscora mining claims. 

Two different 3 phase powerlines run within 4 km of the Yecora property, one to the east and one 
to the west. The Arroyo la Quema could be a potenƟal source for process water. There are no 
buildings on the property. The town of Guadalupe de Tayopa is able to provide lodging, meals and 
basic necessiƟes. 

 

6 History 

Within the concessions area, the only place with evidence of formal mining is from La Prieta mine. 
No record of this exists, but according to the size of the old workings, it is esƟmated around 1,000 
tonnes of high-grade silver ore was extracted. Several other small adits and declines are scaƩered 
across the property. 

Regionally, 8 km to the east, near the town of Santa Ana, there was a medium-size mine called 
Santa Ana where, from measuring the dumps and tails, it is esƟmated that around 80,000 tonnes 
of tungsten ore (hosted in quartz-tourmaline breccias) was mined. 

ExploraƟon work has progressed to several stages by some mining companies.  

Regionally, Cominco, early in the 70´s explored the Santa Ana area focused on the tungsten in the 
quartz-tourmaline breccias. Locally, in the late 70´s and early 80´s, IMMSA (ASARCO) had control 
of all concessions, and aŌer geologic, geochemical and geophysical surveys, drilled the best 
anomalies in Peñasco Blanco (2 diamond drill holes) and in Los Enjambres breccias (6 diamond 
drill holes). Details of these holes are not available, but according to a Luismin employee who, at 
that Ɵme worked for IMMSA during the drilling stage, the best intercepts were in Los Enjambres 
breccia, especially in hole # 9 (72.80m 0.08%Mo, 28g Ag, 0.68%Cu, 0.46%WO3), and hole # 4 
(154.80m 0.231%Mo, 52g Ag, 0.56%Cu, 0.12%WO3 or 27.15m 0.26%Mo, 104g Ag, 1.29%Cu, 
0.28%WO3). Phelps Dodge explored over a 4-year period aŌer ASARCO with a focus of porphyry 
style copper deposits with gold. They drilled several holes and stopped aŌer losing all of the drill 
steel in their final hole.  

6.1 Luismin and Goldcorp 

Luismin acquired most of the concessions in 2003; exploraƟon work confirmed the geochemical 
and geophysical anomalies detected by IMMSA at Los Enjambres breccia. When Goldcorp 
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acquired Luismin, the property passed to Goldcorp who completed surface exploraƟon work that 
included surface geochemical sampling and PIMA assisted alteraƟon mapping and performed two 
short drilling programs in 2014 and 2015 totaling 14 drill holes. 

 

6.2 TCP1 

TCP1 purchased the Yecora project from Goldcorp in 2018. ExploraƟon acƟvity started in 
September of 2020 and included three drilling programs for a total of 28 drill holes completed in 
2022. 

 

7 Geological Seƫng and MineralizaƟon 

7.1 Regional Geology 

The Sierra Madre Occidental Mountain range was formed in the Cretaceous-Cenozoic period by 
magmaƟc and tectonic episodes resulƟng from the subducƟon of the Farallon plate under the 
North American plate. A simplified geologic and tectonic map of Northwest Mexico is provided in 
Figure 7.1 
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Figure 7.1: Geologic and Tectonic map of Northwestern Mexico (Base Map: Baranjas 2014, 
Project LocaƟon: TCP1 2022) 

Basement rocks are made up of Proterozoic-Paleozoic conƟnental shelf rocks, overlaid by 
metamorphized Paleozoic-Mesozoic sedimentary rocks. The volcanic straƟgraphy of the region is 
divided into two groups: the “Lower Volcanic Complex” and the “Upper Volcanic Supergroup”. 
The Upper Volcanic Supergroup is generally unmineralized while the Lower Volcanic Complex 
hosts a variety of ore deposits.  

The Laramide Orogeny produced significant plutonic and volcanic calc-alkaline rocks which form 
the Lower Volcanic Complex. Batholiths range from Diorite to Granite, whereas volcanic 
sequences, forming in the same period, are dominated by andesiƟc lava flows. Rocks forming the 
Lower Volcanic Complex in Northwest Mexico range in age from 40 to 90 Ma. 
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Towards the end of the Laramide Orogeny, extensional deformaƟon formed E-W to ENE-WSW 
trending tension fractures within the Lower Volcanic Complex. These structures host many of the 
Cu-Mo porphyry deposits of the Sierra Madre Occidental. 

The Upper Volcanic Supergroup was formed from two ignimbriƟc pulses during the Oligocene 
and early Miocene. This straƟgraphic group comprises rhyoliƟc ignimbrites, tuffs, silicic to 
intermediate lavas, and lesser mafic lavas. 

In the middle to late Miocene, extensional tectonics produced NNW-SSE normal fault systems in 
the western Sierra Madre Occidental. 

(Source for SecƟon 7.1: Ferrari 2005) 

 

7.2 Local Geology 

The project is along the western flank of the Sierra Madre Occidental geological province. It is 
along the border of an east-west transiƟon from TerƟary rhyolite tuff upper volcanic sequence to 
Cretaceous mafic volcanic flows and tuff and ulƟmately to Cretaceous sediments. The eastern 
higher elevaƟons are covered with the upper TerƟary rhyolite tuff sequence. In the transiƟon belt 
towards the west, windows of Cretaceous andesite flows and tuff appear. The Cretaceous 
andesite sequence is intruded in places by early TerƟary granite and granodiorite which is 
common in this region. Further to the west, the TerƟary rhyolite cover begins to disappear 
exposing more of the older underlying mafic volcanic sequence.   

The project is within a 20 by 20-kilometer window of upper Cretaceous - lower TerƟary andesite 
flows and tuff intruded by an early TerƟary granite and granodiorite (Figure 7.2). Younger small 
quartz monzonite porphyry intrusive bodies have also cut the sequence in this window. 
Quaternary sediments have been deposited on the western side of the project window. This 
lithologic sequence has been cut by a series of parallel north to northwest trending normal faults. 
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Figure 7.2-Regional Geology for the Yecora area. (Taken from H12-12 del SGM, 2000). 

Locally, a sequence of andesites of Late Cretaceous age that could be correlated with the 
Tarahumara FormaƟon, is cut by Late Cretaceous to Early TerƟary granite, granodiorite, and 
quartz-monzodiorite. A later rhyolite plug has cut the graniƟc rocks.  

This set of rocks is discordantly overlain by a sequence of andesites interspersed with 
conglomerate, rhyolite and basalt that may correspond to the Baucarith FormaƟon. There are 
also dikes of intermediate composiƟon that are associated with regional north to north-westerly 
trending faults. These lithologies have been taken from the Mexican Government geologic maps 
(SGM) (Figure 7.3). Thin secƟon studies or whole rock analysis have not been completed in the 
project area.   
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Figure 7.3. StraƟgraphic column taken from SGM 
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7.3 Deposit Geology 

Refer to Figure 7.4. This is a geologic plan view map of the Yecora property showing intrusive 
rocks are exposed in the majority of the project area. Much younger volcanic rocks and clasƟc 
sediments are exposed on the western edge of the project area. 

 

 

Figure 7.4. Deposit geology 

The oldest rocks in the project area are late Cretaceous andesite flows and appear mostly as roof 
pendants above the intrusive bodies in the central porƟon of the property. A TerƟary granite 
batholith-size body intrudes the andesite package and is found on the eastern and northeastern 
part of the project area. The western part of the granite exposure is intruded by a quartz-
monzodiorite  
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body that follows a northwest trend on the south end of the project and changing to a northerly 
trend on the north end of the property. Several breccia bodies formed within the intrusive 
bodies that could be remnants of diatremes. The largest single breccia body exposure on the 
property covers 250 meters by 150 meters in a northwest trending direcƟon at Los Enjambres. 
Other breccia bodies extend to the north and northwest over an area of one square kilometer. 

The western porƟon of the project is covered by late TerƟary andesite flows, conglomerate and 
overlying these rocks is a younger TerƟary rhyoliƟc tuff. Quaternary gravel is present in and 
adjacent to current drainages. 

The oldest faults recognized in the project area are northwest trending and are displaced by 
northeast trending faults. This northwest trending fault system appears associated with the 
largest diatreme-type breccia body and may have formed at the same Ɵme. Northeast trending 
faults cut the diatreme breccia which is the evidence for these faults being younger. The 
northwest trending faults may also be associated with the emplacement of the quartz-
monzodiorite intrusive.     

A series of regional faults mainly in a N-S direcƟon and others in a NW-SE direcƟon correspond to 
normal faults of post-mineral character, which locally put in contact pre-mineral andesites with 
post-mineral rocks of the Baucarith FormaƟon. 

AlteraƟon of this mineralizing system covers an area of over 5 square kilometers in a northeast 
trending direcƟon. In a southwest direcƟon the alteraƟon is covered by post mineral TerƟary 
volcanics which means the full extent of the alteraƟon size is not known. AlteraƟon appears to 
spread further to the north of the breccia bodies and is more restricƟve to the south. This 
alteraƟon package is typical of porphyry copper-type deposits and/or skarn related deposits with 
the following alteraƟon types idenƟfied.   
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Figure 7.5 AlteraƟon map prepared by Goldcorp with the assistance of PIMA readings. SecƟon is 
not shown. 

Argillic 

Two main areas with argillic alteraƟon have been recognized. The first zone is in the highest 
porƟon of the La Rastrita hill, a pervasive alteraƟon of kaolinite, argillites and iron oxides is 
distributed in an area of at least 200 x 100 m. A second zone with strong argillic alteraƟon with 
iron oxides is in the northern part of the concessions at the El Palmar ranch. This alteraƟon is 
considered the lowest intensity and the most distal alteraƟon zone from the core area.   

ChloriƟc  

ChloriƟc alteraƟon of mafic minerals is widely distributed in quartz-monzodiorite and is 
associated with magneƟte. This alteraƟon is seen overprinƟng secondary bioƟte alteraƟon as 
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idenƟfied in drill hole YEC-14-01 drilled underneath Peñasco Blanco indicaƟng porphyry-style 
alteraƟon in this part of the project. 

Chlorite alteraƟon also affects hornblende in the quartz-monzodiorite covering large areas 
outside of the secondary bioƟte alteraƟon. This alteraƟon is seen in a zonaƟon paƩern closer to 
core alteraƟon area from the argillic alteraƟon. 

Phyllic 

Phyllic alteraƟon is related to areas with stockwork development, and forms as halos of variable 
thickness at the edges of quartz-tourmaline breccias, veins and localized low-angle quartz 
breccias mainly in quartz-monzodiorite and to a lesser extent in granite and granodiorite. 

Potassic 

There are several types of potassic alteraƟon. In the Peñasco Blanco breccia, this alteraƟon is 
found in angular fragments of variable sizes that go from only the edges to generally silicified and 
feldspathic blocks, cemented in a matrix of quartz-pyrophyllite with potassium feldspar. 

In areas near the main breccias (Los Enjambres and Peñasco Blanco), areas with chloriƟzed micas 
are idenƟfied that may correspond to secondary bioƟte, this is indicated in several holes, mainly 
in YEC-14-01 where the origin of the chlorite is present associated with magneƟte, but also in 
holes YEC-14-02, YEC-15-01 to YEC-15-05 where it is observed that the bioƟte of the intrusive 
quartz-monzodiorite and granodioriƟc is bioƟte that replaces hornblende. 

Finally, potassium feldspar halos are also recognized at the edges of quartz-tourmaline veins and 
veinlets. 

 

7.4 MineralizaƟon  

The mineralizing source seems to be centered below a minimum 250 by 150 meter quartz-
tourmaline breccia body at the southwestern end of an area with iron oxide, silica and bleached 
zones that is 3 by 1.5 kilometers trending in a northwest direcƟon as seen in Figure 7.6. From this 
mineralizing center in an outward direcƟon, narrow copper-silver veins 1 to 2 meter wide appear 
as individual veins in vein zones 10 to 30 meters wide over a distance of one kilometer. Further 
outward in a northwest direcƟon, the copper-silver veins grade into low-grade silver-gold veins 
and stockwork. A second area of brecciaƟon is present in the center of the alteraƟon area. This 
breccia is cemented with quartz druses in vugs and with less tourmaline. A third center of 
mineralizaƟon is on the eastern end of the altered area and is idenƟfied by copper and silver 
surface geochemical anomalies. The mineralizaƟon appears to trend under post mineral cover to 
the west and has not been drill tested. 
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Figure 7.6 MineralizaƟon types 
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Figure 7.7 Core box of mineralized quartz tourmaline breccia from drill hole YEC-20-04 250.35-
250.20 meter depth. 

The breccia body mineralizaƟon consists of quartz and tourmaline with up to 20% sulfides. The 
average sulfide content is 3 to 5% when mineralized. The sulfides consist of pyrite, chalcopyrite, 
sphalerite, tetrahedrite-tennanƟte, digenite, covellite and bornite with minor amounts of 
molybdenite. Most of the sulfides are fine crystalline although in veins can become coarse 
crystalline. Polished thin secƟons have also idenƟfied the mineral freibergite (Ag,Cu,Fe,Zn)12 
(Sb,As)4 S13 as one of the sources for silver. 
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Figure 7.8 Photomicrograph showing massive freibergite (green Ɵnt) intergrown with galena 
(light gray), chalcopyrite (yellow), bornite (purple), digenite (clear blue) altering to covellite 
(dark blue). (Informe Yecora 2016 Estudio Mineralgrafico) 

Sphalerite generally forms a larger halo in a mineralized body than copper and is about one to 
one in concentraƟon with the copper. Molybdenum appears higher grade near the base of the 
mineralizaƟon. Tungsten is also present in general scaƩered throughout the mineralizaƟon and 
the highest concentraƟons are near the upper and lower edges of the mineralized body.  

The following Figure, taken from a 2016 thin and polished secƟon study by the Universidad 
Nacional Autonoma de Mexico, shows the parageneƟc sequence of mineral formaƟon for the 
breccia deposit. The following descripƟon was taken from the abstract of this report.  

“An ore petrography study was performed in eight polished thin secƟons from the Yecora Project. 
The sequence of crystallizaƟon idenƟfied includes a primary stage in which tourmaline, pyrite and 
quartz occurred. Later, fracturing formed chalcopyrite veinlets affecƟng the primary phases. A 
final fracturing event formed veinlets and micro breccias filled with freibergite with chalcopyrite 
inclusions and minor blebs of digenite, covellite, and bornite. This late event also filled the inter-
crystalline space between the early phases.  Freibergite is associated with galena and goldfieldite.  
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CrystallizaƟon of the mineral associaƟons with Sb bearing sulfosalts suggests a formaƟon by 
intermediate sulfidaƟon fluids at (a) the later stages of formaƟon of a porphyry deposit;  (b) the 
distal zones of a base metal vein system associated with a porphyry deposit; or at  (c) the later 
stages of mineralizaƟon in epithermal deposits.”  

 

 

Figure 7.9 ParageneƟc sequence of mineral formaƟon for the breccia deposit (Informe Yecora 
2016 Estudio Mineralgrafico) 
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8 Deposit Type 

Three deposit types have been idenƟfied on the property. Several high-grade copper-silver 
narrow veins were idenƟfied by early prospectors and these veins were chased by small scale 
miners with prospect pits and shallow underground workings. A second type of deposit is copper-
silver-zinc-molybdenum-tungsten associated with quartz tourmaline breccia bodies. The third 
type of deposit is narrow veins and stockwork with low grade gold and silver within iron oxide 
(mostly hemaƟte) zones. 

 

Figure 8.1 Yecora deposit model from staged development of porphyry Cu-Au systems. (CorbeƩ 
2017) 

 

9 ExploraƟon 

Atacama Copper has not conducted any exploraƟon on the Property. The only exploraƟon that 
TCP1 has conducted on the property other than drilling, has been collecƟon of rock chip samples 
on the surface. Surface sample data was used as a guide for exploraƟon and has not been 
considered in the esƟmaƟon of Mineral Resources. ExploraƟon work performed by previous 
owners has been discussed in SecƟon 6. 
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10 Drilling 

Atacama Copper has not conducted any drilling on the Property. All of the drilling completed to 
date on the Yecora Project used for the resource calculaƟon has been HQ and NTW diameter 
diamond core drilling or reverse circulaƟon drilling. The Yecora Project has been drilled by two 
companies: Goldcorp and TCP1. Drilling began in 2014. Drilling that has been included in this 
Technical Report was completed between 2014 and 2022. 

The earliest drilling was mainly with widely spaced verƟcal or near verƟcal diamond core holes. 
Drill holes aŌer 2015 were mostly 45 to 60 degree angle holes crosscuƫng the breccias and veins. 
In total, 42 drill holes have been drilled at the Yecora Project with 34 of the holes diamond core 
holes and 8 holes reverse circulaƟon. 

10.1 Drilling Programs 

A summary by year of the drilling completed on the Yecora Property is provided in Table  10.1.    

A map showing the locaƟons of the drill holes is provided in Figure 10.1. 

Table 10.1: Summary of Drilling by Year 

 

 

Figure 10.1: Hole LocaƟon Map (source: TCP1 2023) 

Company Year # Holes Drilled Drilling Type Meters Drilled Area targeted
2014 4 Diamond 1,803             Penasco Blanco
2015 10 Diamond 3,988             Los Enjambres
2020 12 Diamond 2,707             Los Enjambres, Los Robles
2021 8 Reverse circulation 2,501             Los Enjambres
2022 8 Diamond 3,007             Penasco Blanco

Total 42 14,006           

Goldcorp

TCP1/Criscora
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Figure 10.2 Cross SecƟons of Drill Holes: Looking Northwest above, looking West below 

RepresentaƟve cross secƟons of drilling at the Yecora project are provided in this secƟon. The 
cross secƟons show drilling and outlines of vein/grade solids that were provided by TCP1. For 
cross secƟons A-A’ and B-B’, drill holes are shown on the cross secƟon. NSR and the interval’s 
“from” depth are shown in the cross secƟons. All in-situ values are shown in color. In-situ values 
are calculated as described in SecƟon 14.10 at $1700/oz gold price. 



Atacama Copper CorporaƟon and TCP1 CorporaƟon 
Technical Report Maiden Mineral Resource EsƟmaƟon Yecora Project   
 

32 
 

10.2 General Drilling Protocol 

No acƟve exploraƟon drilling was occurring when the Qualified Person for this chapter was 
visiƟng the project site. The Qualified Person observed the core shed and core logging area and 
the collars of holes: YEC15-01, YEC15-05, YEC20-02, YRC21-06. AŌer drilling, collars are capped 
with a cement slab and PVC pipe down the hole. Holes are drilled by a drilling contractor. Core is 
placed into plasƟc core trays and transported to the core logging area. TCP1 personnel review the 
core lengths in the core boxes and insure that first and last core fractures between consecuƟve 
boxes match. Errors in core length and conƟnuity are addressed with drillers immediately. Holes 
are surveyed by down hole reflex. Surveys start at 15 meters downhole and are taken every 50 
meters aŌer that. 

Eight of the 42 drill holes were drilled with reverse circulaƟon. All holes drilled cuƫng Los 
Enjambres breccia were drilled dry through the mineralized zone. A summary of the dry and wet 
drilling is shown in Table 10.2. 

Table 10.2:  Reverse circulaƟon dry and wet drilling (source: TCP1 2023) 

 

Assays of wet reverse circulaƟon drilling samples were enƟrely below the cutoff threshold except 
for 3 samples as can be seen in Table 10.3. This indicates that the reverse circulaƟon drilling did 
not introduce sample contaminaƟon in the resource areas.  

 No drilling, sampling or recovery factors materially impact the accuracy and reliability of the 
results. 

Sample length ranged from 1 to 3 meters within mineralizaƟon and averaged 1.5 meters. 
Sampling was confined to vein length or a maximum of 3 meters, if the sample appeared 
consistent over the enƟre length. OrientaƟon of the veins is not known. The principal body of 
mineralizaƟon is over 100 meters wide in true thickness and nearly verƟcal. Most of the drilling 
cut across the principal body of mineralizaƟon providing good representaƟon of the deposit. 

 

 

Drill Hole Dry Drilling depth meters Wet drilling meters
YRC21-01 57.95 0
YRC21-02 321.78 0
YRC21-03 356.85 356.85-399.55=42.7
YRC21-04 326.35 326.35-387.35=61.00
YRC21-05 279.08 279.08-367.52=88.44
YRC21-06 320.25 0

YRC21-07
263.83 and 269.93-272.98 
and 274.50-280.60

263.83-269.93=6.10 
272.98-274.50=1.52 

280.60-297.38=16.78
YRC21-08 349.22 0
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11 Sample PreparaƟon, Analyses, and Security 

Atacama Copper Corp. has not conducted any sampling on the Property. Sample preparaƟon that 
is being performed at site prior to the sample being sent to the lab was observed by the author 
on the site visit. Some of the informaƟon on drilling completed before 2020 is based on what was 
gleaned from assay cerƟficates and QA/QC data. Charlie Ronkos  directed the latest drilling 
program and has been associated with the project since 2014. 

11.1 Assay Laboratory 

All drill hole samples used in the resource calculaƟon    have been sent to ALS Chemex in 
Hermosillo, Sonora, Mexico. ALS Chemex is cerƟfied in accordance with ISO 17025:2017. Prior to 
2022, sample preparaƟon was performed at the ALS laboratory in Hermosillo. In 2022, sample 
preparaƟon was performed at the ALS lab in Hermosillo or the ALS lab in Guadalajara at the 
discreƟon of ALS. The resulƟng pulps were sent to ALS Chemex in Vancouver, B.C. for analyƟcal 
procedures. 

11.1.1 Sample PreparaƟon 

Sample preparaƟon was the same for both core and reverse circulaƟon samples. The steps 
performed to prepare samples received by the lab are listed in table 11.1. 

Table 11.1: Sample PreparaƟon 

 

11.1.2 AnalyƟcal Procedures 

All of the samples that were assayed, were assayed for gold, by fire assay on a 30g sample. Gold 
was assayed because of the project’s proximity to a gold deposit and a currently acƟve gold mine 
although the resource calculated in this report does not include gold. Before 2020, assays were 
finished by atomic absorpƟon (Au-AA23) and beginning in 2018 and later, assays were completed 
with a gravimetric finish which also included a gravimetric finish silver assay (ME-GRA21). 
AnalyƟcal procedure “Au-AA23” has an upper limit for gold assays of 10 g/t; samples that 
exceeded this limit were re-assayed for gold using a gravimetric finish (Au-GRA21). A summary of 
gold assay methods is provided in Table 11.2. 
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Table 11.2: Summary of Gold Assays 

 

All of the samples that were assayed for gold were also assayed by four acid digesƟon with ICP 
mulƟ element finish. All samples were assayed for 33 elements using ICP(ME-ICP61). When the 
upper thresholds for Ag, Zn, Pb, or Cu were exceeded, an addiƟonal four acid digesƟon with an 
ICP finish was performed on a 0.4 gram sample. A summary of the ICP mulƟ-element assay 
methods is provided in Table 11.3. 

Table 11.3: Summary of ICP Analyses 

 

11.2 Sample PreparaƟon Methods and QA/QC inserƟons 

Sample handling and data taken on site has been performed by the same employees since the 
drill program in 2020. They were trained in 2010 and have been conƟnuously working between 
two projects.  

There was variability in the QA/QC inserƟons between different property owners. A summary of 
the QA/QC inserƟons is provided in Table 11.5. This table shows the QA/QC inserƟons during the 
iniƟal assaying of the holes.  

Table 11.4: Summary of QA/QC Types by Property Owner 

 

All Goldcorp core is stored in a warehouse in the city of Durango. All of the core and coarse rejects 
from Criscora are stored on private land near the site in a covered core storage area. 

 

 

TEST METALS ASSAYED Ag UPPER LIMIT # ASSAYS HOLES
Au-AA23 Au 10 g/t 3,838       YEC14-01-YEC15-09
ME-GRA21 Au, Ag 10,000 g/t 2,501       YEC20-01-YEC20-11 and YRC21-01-YRC20-08 and YEC22-01-YEC22-02
Au-AA25 Au 100 g/t 1,137       YEC-22-03-YEC22-08

TEST SAMPLE WEIGHT (g) # ELEMENTS # ASSAYS
ME-ICP61 0.50 33 7,476         

Pb:                   1.0% Zn:                  1.0% Cu:                  1.0%UPPER THRESHOLD Ag:               100ppm

HOLES
ALL DRILL HOLES

COMPANY HOLE SEQUENCE NO 
QAQC

BLANKS 
ONLY

BLANKS AND 
DUPLICATES

BLANKS, 
DUPLICATES &  
STANDARDS

Goldcorp YEC14-01 to YEC15-09 none none 14
Criscora YEC20-01 to YRC21-08 none none 20
Criscora YEC22-01 to YEC22-08 none none 8
TOTAL 0 0 20 22

NUMBER OF HOLES BY QAQC TYPE
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11.2.1 Drilling by TCP1 CorporaƟon 

Drilling of 28 holes was completed by TCP1 CorporaƟon between 2020 and 2022. Over 88% of 
the total length of the drilling during this Ɵme period was assayed. Intervals considered to be 
fresh and barren were not sampled. Of the pre-TCP1 drilling by Goldcorp, 99% of the total length 
of the 14 holes were assayed.   

When the geologists received the core from the drillers, they checked the length of core in the 
box to ensure that it matched the depth of drilling reported by the drillers. They also checked the 
last core fracture and first core fracture in successive core boxes to ensure that the box was 
oriented correctly when the core was placed in it. Problems idenƟfied by the geologists were 
resolved with the drillers immediately. 

When logging core, the geologists recorded: contacts, alteraƟon, mineralizaƟon and RQD data. 
Density measurements were taken approximately every ten meters. Assay intervals in the drill 
hole were chosen by selecƟng lengths of core with uniform mineralized zones. They preferred to 
maintain an assay interval of at least 1 meter with a maximum of 3 meters in unmineralized 
looking rock. Figures 11.1 and 11.2 show the logging format for the drill holes. 
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Figure 11.1 Goldcorp drill hole logging format 

 

 

Figure 11.2 Criscora drill hole logging format 

Exploración Proyecto: Yecora Logeo Barrenacion con Diamante Tuberia: HQ/NTW Maquina: ENERGOLD Barreno: YEC-20-01
Collar X: 673494 Collar Y: 3140716 Collar Z: 761 Azim: 0 Incl.: -47 TD: 143.35 Localidad: Los Robles Seccion: Logueo por:CJR/GMM Fecha: 18-Sep-20

Depth Estrat Silicific Argillic Sericita Sinter Clorita Epidota Pirita Hm/lim/GohGalena Esphal Calcopy Magneti Biotita Calcita Tourmalina Vetas tipo Grafico Estructura                                                 Descripcion
Alteracion (Poco 1, Medio 2, Total 3) Mineralizacion (Est. %)

FECHA
PROFUNDIDAD 

(mts)
PESO SECO                   

(grs)

VOLUMEN 
DESPLAZADO           

(ml)

DENSIDAD        
(gr/ml)

TIPO DE ROCA CAJA

                                                        CRISCORA S.A. DE C.V. PROYECTO:  YECORA
                                   LECTURAS DE DENSIDAD: BARRENO: YEC20-01

FECHA
CORRIDA DE 

(mts)
CORRIDA A (mts)

PERFORO       
(mts)

NUCLEO 
RECUPERADO 

(mts)
% RECUPERADO

RQD  >10cm 
(mts)

RQD % 
(>10cm/RECUP)

                                        CRISCORA S.A. DE C.V.             PROYECTO YECORA
                                 BARRENACION A DIAMANTE: BARRENO YEC20-01

FECHA BARRENO
PROFUNDIDAD 

DE:
PROFUNDIDAD 

A:
MUESTRA ID PESO (kg) ENVIADO A:                                               

                                                 CRISCORA S.A. DE C.V.             PROYECTO YECORA
                                     BARRENACION A DIAMANTE: BARRENO YEC-20-01

DEPTH M AZIMUTH INCLINATION TEMP. *C Magnetic correction 8.5* to AZIMUTH
15 353.5 -47.9 34 2
50 353.3 -48.9 27 1.8

100 353.1 -48.8 27 1.6
143 353.9 -48.8 24 2.4
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Density measurements are taken by drying the piece of core selected, by placing it on top of a 
wood burning stove. This piece of core is coated in clear lacquer and weighed on an electric scale 
to record the mass of the core. The core is then placed in a large, graduated cylinder that has 
been filled with water. The displacement of the water is recorded as the volume of the piece of 
core. 

During the drilling campaign of 2020, only the lengths of the drill holes that visually looked like 
they were mineralized were selected for assay sampling. SelecƟon was usually based on alteraƟon 
and quartz veining. Intervals that were selected for assay were labeled and assigned a sample 
number. These intervals were sawn in half with a diamond saw and half the core was placed in a 
plasƟc sample bag that was labeled with the sample number. For the 8 reverse circulaƟon holes 
drilled on the project, the enƟre drill hole was sampled at 1.525 meter intervals and samples 
averaged 5 kilos. Dry samples were split from ¼ to ⅛ split using a Jones Riffle spliƩer to achieve a 
sample weight of around 5 kilos.  Wet samples were split in the same proporƟons using a rotary 
wet spliƩer.  One sample was sent for assay and one for reference. 

Sample bags of half core and reverse circulaƟon cuƫngs were stored at the core cuƫng shed unƟl 
they were picked up and transferred in a pickup truck to the ALS Chemex lab in Hermosillo by 
Criscora staff. In 2022 some of the samples were transferred in a pickup truck to Ciudad Obregon, 
they are placed on a shipping pallet and were shipped to the ALS laboratory in Hermosillo.  

During 2020-2021 drilling, samples of barren rhyolite sourced from near the property were 
inserted into the sample stream on average every 24 samples as blanks. During 2022 drilling 
blanks were inserted into the sample stream on average every 49 samples. 

During 2020 – 2021 drilling, Intervals with a gold grade above 1.0 g/t were re-assayed for gold 
and silver by ordering a duplicate assay of the coarse rejects that the lab had on hand. On top of 
the duplicate assays, during this period of drilling every sample was assayed twice for silver, one 
fire assay and one ICP assay.  

During 2022 drilling duplicates of coarse rejects that the lab had on hand were ordered on average 
every 49 samples. Samples for duplicate assays were selected by Criscora staff based on received 
assay results. If a sample with anomalous grade was next to a barren sample, the anomalous 
sample was generally selected. No standards were inserted during the Ɵme period 2020-2021 
although the blanks served as low-level standards for the non-precious metals. 

Standards were inserted during 2022 drilling at a rate of 1 in every 49 samples. The expected 
value and two standard deviaƟons (2 STD) of the standard that was inserted is provided in Table 
11.5. A summary of the QA/QC inserƟons during Criscora drilling is in Table 11.6. 

Table 11.5 Accepted Values of Standard inserted during 2022 

 

Molybdenum ppm
Avg 2 STD Avg 2 STD Avg 2 STD Avg 2 STD Avg 2 STD Avg 2 STD

OREAS 620 0.685 0.042 40 6.2 3.15 0.19 0.77 0.44 0.173 0.008 10.5 3.4

Lead % Copper %
Standard

Gold g/t Silver g/t Zinc %
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Table 11.6: Summary of QA/QC InserƟons during Criscora Drilling 

 

 

11.2.2 Drilling by Goldcorp 

Drilling of 14 holes was completed by Goldcorp between 2014 and 2015. Approximately 99% of 
the total length of the drilling during this Ɵme period was assayed. QA/QC inserƟons occurred at 
a rate of 1 in 25 samples. 

Blanks were inserted for all holes drilled. InserƟon rates for holes YEC14-01 through YEC15-09 
were 1 blank for every 100 samples. Standards and duplicates were inserted in all holes. 
Duplicates were inserted at a rate of 1 duplicate every 100 assays and Standards were inserted at 
a rate of 3 standards for every 100 assays. Coarse duplicates were prepared halving the half core 
and generaƟng two samples of quartered core. Three standards were inserted with all standards 
being CDN Standards for gold. Goldcorp used 7 different standards their drilling. 

The esƟmated values and error range of the standards are provided in Table 11.7 During this 
drilling period, blanks were inserted at a rate of 1 every 100 assay which resulted in a QA/QC 
inserƟon every 20 samples. 

Table 11.7: EsƟmated Values of Standards 

 

A summary of the QA/QC inserƟons during 2010-2015 is provided in Table 11.8. 

 

Table 11.8: Summary of QA/QC InserƟons during Goldcorp Drilling 

 

Hole Sequence # Holes Blanks Standards Duplicates
YEC20-01 to YRC21-08 20 69% 24 N/A 650
YEC2201 to YEC22-08 8 99% 49 49 50

% Hole              
length Assayed

Rates of Insertion Assays/Insertion

Avg Error +
Standard 1 0.438 0.032
Standard 2 1.58 0.16
Standard 3 4.26 0.2
Standard 4 0.626 0.074
Standard 5 1.05 0.1
Standard 6 3.47 0.26
Standard 7 3.83 0.24

Standard
Gold g/t

Hole Sequence # Holes Blanks Standards Duplicates
YEC14-01 to YRC15-09 14 99% 100 30 100

% Hole              
length Assayed

Rates of Insertion Assays/Insertion
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11.3 Opinion of Qualified Person 

InserƟon rates of QA/QC standard and duplicate samples were increased at the Yecora project for 
the 2022 drilling. Duplicates should be inserted at a consistent rate instead of only re-assaying 
coarse rejects above a cutoff grade. This will provide an addiƟonal check on the assay lab by 
inserƟng a sample with an unknown grade, instead of ordering a re-assay of a sample already 
known to the lab. 

TCP1 should consider reverƟng back to atomic absorpƟon for the finish of the gold fire assays. 
According to ALS, as the sample grade approaches the detecƟon limit of the assay method, they 
expect the precision variance of the assay result to become a higher proporƟon of the sample 
grade. TheoreƟcally, the atomic absorpƟon method should be less variable at lower sample 
grades because the atomic absorpƟon finish has a detecƟon limit 10 to 20 Ɵmes lower than the 
gravimetric finish. Historically, the sample grades have infrequently exceeded the upper detecƟon 
limit of the atomic absorpƟon finish which has a lower upper detecƟon limit than the gravimetric 
finish. 

TCP1 should select a second standard for inserƟon so that the assay lab doesn’t “expect” a 
standard of certain grade. 

Although standards and duplicates were not inserted on a regular basis during a significant 
porƟon of the Yecora drilling, the qualified person holds the opinion that the sampling and 
assaying methods to a level adequate for the determinaƟon of mineral resources. 

 

12 Data VerificaƟon 

Available QAQC was uƟlized to confirm that the database was applicable for determinaƟon of 
Mineral Resources. The following items were addressed during this analysis. 

1) Data Entry: Evaluated by checking the TCP1 provided electronic data base against 

original laboratory assay cerƟficates. 

2) Cross ContaminaƟon: Evaluated by analysis of blanks inserted into the assay stream. 

3) Precision: Evaluated by analysis of the duplicate assays of samples. 

4) Accuracy: Evaluated by analysis of standard samples inserted into the assay stream. 

As a result of the work presented in this secƟon, the Qualified Person finds that the database is 
sufficiently accurate and precise for use in the esƟmaƟon of Mineral Resources. 
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12.1 CerƟficate Check 

CerƟficate checks against the drill hole database were completed on iniƟal assays from all drill 
holes.  All of the assay intervals were checked for 2022 drilling. In total, 4,000 intervals were 
checked for Au, Ag, Zn, Pb, Mo and Cu. About 34% of the assays in the drill hole database were 
checked against cerƟficates and a negligible number of differences were found. 

 

12.2 Blanks for Gold and Silver 

Blanks were inserted during all drilling at the Yecora project. Figure 12.1 provides a plot of the 
gold assay values for the blanks in sequenƟal order over Ɵme. The assay method for gold changed 
between 2015 and 2020 causing the detecƟon limit to increase from 0.005ppm in 2015 to 
0.05ppm in 2020, which is why there is an increase in blank gold grades starƟng in 2020. Figure 
12.2 provides a plot of the silver assay values for the blanks in sequenƟal order over Ɵme. 

 

Figure 12.1: Blank sample Gold Assays 

 

Figure 12.2: Blank Silver Assays 

 



Atacama Copper CorporaƟon and TCP1 CorporaƟon 
Technical Report Maiden Mineral Resource EsƟmaƟon Yecora Project   
 

41 
 

Goldcorp Blanks (YEC14-01 through YEC15-09) 

There were 27 blanks inserted into the assay stream between 2014 and 2015. At least one blank 
was inserted into the sample stream of each hole. There were no blank inserƟons with a gold 
assay above 0.005 ppm and there were no blank inserƟons with a silver assay above 0.5 ppm. 

Criscora Blanks (YEC20-01 through YEC21-08) 

There were 91 blanks inserted into the assay stream between 2020 and 2022. Blanks were 
inserted at a rate of 1 in every 25 assay samples. At least one blank was inserted into the sample 
stream of each hole. There were 2 blank inserƟons with a gold assay above 0.05 ppm. These 
assays were 1.74 and 9.83 ppm Au. These samples were re-assayed from the coarse rejects along 
with assays on either side of the assays and confirmed only the idenƟfied blanks were affected 
and no others. The blanks re-assay results were corrected to less than 0.05 ppm Au.  

There were 15 blank inserƟons with a silver assay above 0.5 ppm; the greatest of these being 2 
ppm and most at or slightly above the detecƟon limit. 

Criscora Blanks (YEC22-01 through YEC22-08) 

There were 30 blanks inserted into the assay stream in 2022. Blanks were inserted at a rate of 1 
in every 25 assay samples. At least one blank was inserted into the sample stream of each hole. 
There were 5 blank inserƟons with a gold assay above the detecƟon limit of 0.01 ppm. All 5 of 
these assays were at the detecƟon limit of 0.01 ppm Au. There was 1 blank inserƟon with a silver 
assay above 0.5 ppm with the sample assaying 0.7 ppm Ag. 

 

12.3 Duplicates 

During Goldcorp drilling 2014-2015, 39 duplicates were only inserted for drill holes YEC14-01 
through YEC15-09. These coarse duplicates were prepared by halving the half core and submiƫng 
two samples of quartered core. During Criscora drilling 2020-2021, duplicates were ordered for 
coarse rejects remaining at the laboratory for samples where the silver fire assay did not align 
with the silver ICP assays. Eight duplicate assays were taken during 2020-2021 Criscora drilling. 
During Criscora 2022 drilling, 78 duplicates were ordered for sample coarse rejects remaining at 
the laboratory. The duplicate samples were selected generally based on their locaƟon in the 
sample stream, but sƟll with a preferenƟal selecƟon of “higher grade” original assays.  

Overall, the duplicate assays mirrored the original assays for silver, copper and molybdenum. 
Silver assay duplicates overall performed well with the Criscora assays performing beƩer than the 
Goldcorp assays.  An x-y plot of the silver duplicate assays for Goldcorp drilling is provided in 
Figure 12.3 and for Criscora drilling in Figure 12.4. 

An x-y plot of copper and molybdenum duplicate assays for all of the drilling is provided in Figures 
12.5 and 12.6. 
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Figure 12.3 X-Y Plot of Original Silver(X) Grade and Duplicate Silver(Y) Grade for Goldcorp Drilling 

 

Figure 12.4 X-Y Plot of Original Silver(X) Grade and Duplicate Silver(Y) Grade for Criscora Drilling 

 

Figure 12.5 X-Y Plot of Original Copper(X) Grade and Duplicate Copper(Y) Grade for all Drilling 
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Figure 12.6 X-Y Plot of Original Molybdenum(X) Grade and Duplicate Molybdenum(Y) Grade for 
all Drilling 

 

12.4 Standards 

Standards were inserted in holes YEC14-01 through YEC15-09 (100% of the holes drilled from 
2014 to 2015). Three standards were inserted every 100 assays (resulƟng in a standard every 33 
assays); a total of 7 different CDN Standards for gold were inserted in these drill hole samples. 
The accepted values of the Goldcorp standards were provided in Table 11.9. Standards were not 
again inserted into the assay streams unƟl the 2022 drill campaign when a single mulƟ-element 
standard (OREAS-620) was inserted on average every 45 assays. The accepted values of the 
standards were provided in Table 11.6. 

Standard 1 was inserted 31 Ɵmes. Eight gold assays (about 25%) fell slightly outside of the 
accepted values. Three (about 38%) of the gold assays outside of the accepted values assayed at 
a gold grade greater than the standard. Figure 12.5 shows the gold assay values ploƩed against 
the accepted values of CDN Standard 1. Figures 12.6 to 12.10 shows the gold assay values ploƩed 
against the accepted values of CDN Standards 2 though 7. Only one sample was outside of the 
accepted values for these 6 gold standards. 
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Figure 12.7: Gold Assay values of CDN Standard 1 

 

Figure 12.8: Gold Assay values of CDN Standard 2 
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Figure 12.9: Gold Assay values of CDN Standard 3 

 

Figure 12.10: Gold Assay values of CDN Standard 4 
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Figure 12.11: Gold Assay values of CDN Standard 5 

 

 

Figure 12.12: Gold Assay values of CDN Standard 6 
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Figure 12.13: Gold Assay values of CDN Standard 7 

 

All CDN standards were assayed for mulƟ-elements and the assays can be used for checks of other 
metals. CDN Standards 2, 3 and 4 can be used as checks for copper, lead, zinc and molybdenum. 
Figures 12.12 through 12.16 are graphical representaƟons of the assay lab’s performance for 
these standards and show good conƟnuity in reproducibility without having a standard value or 
accepted value limits. 

 

Figure 12.14: Copper Assay values of CDN Standard 2 
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Figure 12.15: Molybdenum Assay values of CDN Standard 3 

 

Figure 12.16: Zinc Assay values of CDN Standard 3 
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Figure 12.17: Lead Assay values of CDN Standard 4 

 

Figure 12.18: Zinc Assay values of CDN Standard 4 

 

Standard OREAS 620 was inserted 30 Ɵmes into the assay stream of the 2022 drilling. This 
standard has cerƟfied values for gold, silver, lead, zinc and copper. The number of standard assays 
outside of the accepted values are provided in Table 12.1. Graphical representaƟons are provided 
in Figures 12.17 through Figure 12.20 of the assay lab’s performance over Ɵme against the 
Standard. 
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Table 12.1: Assays outside of the Accepted Values for Standard OREAS 620 

 

 

 

Figure 12.19 Silver Assay values of Standard OREAS 620 

 

 

Figure 12.20 Copper Assay values of Standard OREAS 620 

Assay
# Assays Outside 
2STD

% Assays Outside 
2STD

Silver 0 0%
Copper 2 7%
Zinc 0 0%
Lead 2 7%
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Figure 12.21 Zinc Assay values of Standard OREAS 620 

 

 

Figure 12.22 Lead Assay values of Standard OREAS 620 
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12.5 Site Visit 

During this visit, Mr. Soto verified the locaƟon and marking of 12 drill hole collars and also 
reviewed the core of 6 diamond holes drilled by TCP1. Core sampling intervals, geological and 
lithological informaƟon, and mineralizaƟon controls limits are consistent with the TCP1 data base. 
The QAQC controls from the recovered core at drill rig area to the lab delivery, follow a series of 
protocols and procedures established by the TCP1 ExploraƟon department. Unfortunately, there 
was no acƟve drilling being conducted at the Ɵme of the site visit. The database is consistent with 
the core in the core retenƟon boxes at the core storage facility, and contains the detail and 
security locks, so that the probability of errors in the capture of informaƟon is minimal. 

 

Table 12.2 Drill Hole Collars verified during Site Visit 

 

 



Atacama Copper CorporaƟon and TCP1 CorporaƟon 
Technical Report Maiden Mineral Resource EsƟmaƟon Yecora Project   
 

53 
 

 

Figure 12.23 Core Storage area 

 

Figure 12.24 Pulps and Coarse Rejects Storage area 
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Based on field data verificaƟon, available presented documents, and some interviews with TPC1 
chief geologist and technician personnel during 2 field days at TPC1 faciliƟes, in general the 
following is concluded:  

• The sampling intervals are appropriate for the style of mineralizaƟon.  
 The sampling carried out was based on structural, lithological and mineralizaƟon controls.  
 The sampling intervals in the database correspond to those reported in the test 

cerƟficates.  
 Lithology and mineralizaƟon described in the database are consistent according with their 

own procedures.  
• The high-grade values of the laboratory analyses coincide with those recognized and 

assigned in the logs.  
• The database complies with security and safeguard protocols and contains all aspects of 

the core description and basic geotechnical informaƟon.  
• TCP1 has all the appropriate protocols for the control of drilling.  
• Only 12 drill hole collars were validated from 42 drill holes.  
• Standard Reference material insertion density was corroborated as standards and blanks 

and considered acceptable; however, the author recommends that TCP1 insert at least 3 
standards and insert coarse and cerƟfied blanks.  

• The recovery from the TCP1 drill holes is acceptable.  
• Surveying equipment and down-hole survey equipment are acceptable.  
• Core, rejects, and pulps are organized, in good condiƟon, and secure. However, the author 

recommends building a warehouse to avoid the deterioraƟon of the core boxes, pulps and 
coarse rejects.  

• The exploration personnel respect and comply with the TCP1 security protocols.  
• It is recommended that cerƟfied blanks be used as reference material. The current one is 

obtained from an outcrop classified as rhyolite. 

The only limitaƟon on or failure to conduct data verificaƟon was the lack of acƟve drilling during 
the site visit. This limitaƟon did not affect the outcome of the data verificaƟon and was 
compensated with the interview of the site geologist and technical staff regarding the drilling 
procedures. The qualified person’s opinion is that the data collected during the site visit is 
adequate for the purposes used in this technical report. 
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13 Mineral Processing and Metallurgical TesƟng 

What is presented in this secƟon is mainly extracted from ALS Chemex Kamloops reporƟng on 
work they completed in the spring of 2023. The author believes that the test work that has been 
completed is sufficient to support a Mineral Resource statement. The author is not aware of any 
processing factors or deleterious elements that would have a significant effect on potenƟal 
economic extracƟon. 

The test work done by ALS Chemex Kamloops was done on sulfide material. TCP1 ordered some 
cyanide soluble assays on a handful of oxide samples; a brief descripƟon of those assay results is 
provided in secƟon 13.2. 

 

13.1 Sulfide Test Work Done by ALS Chemex Kamloops 

The primary work done by ALS Chemex Kamloops in their tesƟng was to support a copper-silver-
molybdenite circuit making two concentrates. The current esƟmated concentrate grades and 
recovery of metals to a stage 1 cleaner concentrate for molybdenum and a rougher stage 
concentrate without a cleaner process for copper is provided in Table 13.1. 

Table 13.1: Current esƟmated concentrate grades and recoveries for Cu-Ag-Mo 

 

 

13.1.1 Samples used in TesƟng 

All of the samples selected for tesƟng were 2.4-year-old sulfide material from one drill hole 
(YEC20-04) drilled crosscuƫng the Los Enjambres breccia body. One master composite was 
generated from the sample material received by ALS Chemex Kamloops. Detail of the samples 
sent to ALS Chemex Kamloops is provided in Table 13.2. Assay results of master composite area 
provided in Table 13.3. The hole was selected from the available material as it best represents the 
mineralogy of the ore body for the iniƟal test work.    

 

 

 

 

 

Cumulative Cum. Weight Assay  - percent or g/tonne Distribution - percent

Product % grams Cu Pb Zn Mo Fe S Ag Cu Pb Zn Mo Fe S Ag

Mo cleaner 1 conc 0.2 4.1 0.47 0.67 0.18 50.6 0.7 35.3 82 0.1 1.0 0.1 85.8 0.0 1.7 0.4

Cu rougher conc 7.8 155.1 10.1 1.14 2.97 0.17 15.7 21.3 465 96.4 65.2 89.2 11.1 32.2 37.8 93.2

Tails 92.0 1833.2 0.03 0.05 0.03 0.004 2.8 2.89 3 3.5 33.8 10.7 3.0 67.7 60.6 6.4

Recalculated Feed 100.0 1992.4 0.82 0.14 0.26 0.12 3.8 4.39 39 100 100 100 100 100 100 100
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Table 13.2: Samples with assays sent to ALS Chemex for Test Work 

 

 

 

 

 

 

 

 

 

 

Drill Hole From To Length SAMPLE # ME-GRA21 ME-GRA21 ME-ICP61 ME-ICP61 ME-ICP61 ME-ICP61 WEI-21
Au Ag Pb Zn Cu Mo Recvd Wt.
ppm ppm ppm ppm ppm ppm kg

YEC20-04 236.35 237.90 1.55 838322 0.025 81.8 39 3290 5700 1515 2.16
237.90 239.40 1.50 838323 0.025 97.9 21 1360 5240 1425 2.30
239.40 240.95 1.55 838324 0.07 78.8 63 1370 4040 1730 2.52
240.95 242.70 1.75 838326 0.025 23.6 1445 2230 3070 747 2.61
242.70 244.00 1.30 838327 0.025 150 192 1830 6180 4690 2.60
244.00 245.50 1.50 838328 0.025 30.9 123 566 1745 3800 2.46
245.50 247.05 1.55 838329 0.025 100 23 1920 5890 2910 2.50
247.05 248.55 1.50 838330 0.025 34.6 15 1065 2490 1335 2.24
248.55 250.10 1.55 838331 0.025 2.3 31 152 302 861 1.78
250.10 251.60 1.50 838332 0.07 6.5 333 870 1025 1480 2.37
251.60 253.15 1.55 838333 0.1 62 127 4560 8410 699 2.48
253.15 254.65 1.50 838334 0.025 53.5 1305 3400 14100 1405 2.29
254.65 256.80 2.15 838335 0.025 18.6 1695 3220 9940 1185 3.19
256.80 258.30 1.50 838336 0.025 9.2 3330 4300 7690 917 2.53
258.30 260.25 1.95 838337 0.025 11.7 2980 3510 8940 521 2.73
260.25 262.30 2.05 838338 0.07 24.2 4300 5730 16200 1210 3.47
262.30 263.80 1.50 838339 0.025 33.2 3960 5430 17250 1805 2.50
263.80 265.35 1.55 838340 0.025 30 2710 9240 15350 1270 2.42
265.35 266.85 1.50 838341 0.025 25.8 1505 2420 16350 801 2.27
266.85 268.40 1.55 838342 0.025 83.7 1225 4430 19400 610 2.54
268.40 269.90 1.50 838343 0.025 54.4 805 3310 10700 1440 2.33
269.90 271.45 1.55 838344 0.025 81.6 1035 5520 18600 1585 2.58
271.45 272.95 1.50 838345 0.025 93.7 1635 4310 19500 1545 2.50
272.95 273.90 0.95 838346 0.025 47.9 1285 4830 8530 1540 1.57
273.90 275.60 1.70 838347 0.025 16.3 3360 4140 1840 15 2.64
275.60 277.55 1.95 838348 0.025 1.5 107 1190 447 10 2.90
277.55 279.05 1.50 838349 0.025 3.6 88 1250 1050 6 2.48
279.05 280.60 1.55 838351 0.025 1.8 176 1300 745 6 2.43
280.60 282.10 1.50 838352 0.025 5.9 1715 3700 2620 12 2.29
282.10 283.65 1.55 838353 0.025 2.8 96 1005 1875 15 2.57
283.65 285.15 1.50 838354 0.14 2.3 14 425 2560 87 2.11
285.15 286.70 1.55 838355 0.025 34.1 64 636 33100 127 2.74

TOTAL m 50.35 TOTAL kilos 79.02
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Table 13.3 Assay results of master composite 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

KM6948 Comp 1
Ag ppm 35.9
Al % 0.42
As ppm 721
Au ppm 0.02

B ppm 30
Ba ppm 40
Be ppm 0.2
Bi ppm 20.8
Ca % 0.17
Cd ppm 18.25
Ce ppm 16.95
Co ppm 20.4
Cr ppm 70
Cs ppm 1.02
Cu ppm 8340
Fe % 3.92
Ga ppm 1.61
Ge ppm 0.05
Hf ppm 0.04
Hg ppm 0.74
In ppm 1.975
K % 0.17

La ppm 8.7
Li ppm 6.8

Mg % 0.23
Mn ppm 526
Mo ppm 1130
Na % 0.01
Nb ppm 0.48
Ni ppm 7.4
P ppm 580

Pb ppm 1140
Rb ppm 16.5
Re ppm 0.024

S % 4.03
Sb ppm 343
Sc ppm 0.7
Se ppm 3.2
Sn ppm 4.6
Sr ppm 4.8
Ta ppm <0.01
Te ppm 1.3
Th ppm 27.7
Ti % 0.008
Tl ppm 0.13
U ppm 43.7
V ppm 9

W ppm 850
Y ppm 7.86

Zn ppm 2790
Zr ppm 1.2

Sample ID
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Mineralogical studies were performed on the composite using QEMSCAN. The samples were 
stage-ground to 80% passing 80 μm. Each size fracƟon was analyzed separately. A summary of 
overall modal mineral abundances is presented in Table 13.4. 

Table 13.4: Modal Mineral Abundance of the Composites 

 

MINERAL COMPOSITION OF COMPOSITE 1
KM6948

Minerals Mineral Content           
(wt.%)

Sizing (µm K80) 82

Copper Sulphides 2.1

Molybdenite 0.2

Galena 0.2

Sphalerite 0.3

Pyrite 6.9

Iron Oxides 1.1

Quartz 40.9

Feldspars 12.4

Kandite Group 12.5

Micas 13.9

Chlorite 8.2

Titanium Minerals 0.4

Calcium Carbonates <0.1

Apatite 0.3

Others 0.7

Total 100

Notes: 1) Copper Sulphides includes Chalcopyrite, Bornite, Chalcocite/Covellite 

                and Tennantite/Enargite/Tetrahedrite.

           2) Iron Oxides may include Magnetite, Hematite and Goethite/Limonite.

           3) Feldspars includes Calcium K Feldspar, Feldspar Albite (Na Feldspar) 

               and Plagiocase Feldspar.

           4) Kandite Group Minerals includes Kaolinite (clay).

           5) Micas includes Muscovite and minor amounts of Biotite/Phlogopite.

           6) Titanium Minerals includes Rutile/Anatase and Sphene (Titanite).

           7) Calcium Carbonates includes Calcite.

           8) Others includes trace amounts of Zircon, Ce-Phosphate (Monazite), Barite, Alunite,

               Lead Tungsten Oxide, Calcium Sulphate, Scheelite and unresolved mineral species.

           9) A Particle Mineral Analysis was used for the data.

          10) All values are expressed as a percent.

          11) Measurements were scanned on the QEMSCAN ®.
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13.1.2 Physical TesƟng 

One (1) Bond Mill Work index (BWi) test was performed on the master composite. The BWi 
from this test was 13.7, which would be considered relaƟvely soŌ for unoxidized material. 

 

13.1.3 FlotaƟon Cu-Ag-Mo 

The test program started with a bulk sulfide flotaƟon. The feed material was ground to 82 microns 
K80 in a stainless steel mill. Sodium Metabisulfite (MBS) reagent and fuel oil were added to the 
primary grind. From the bulk sulfide product, a molybdenum product was separated using Methyl 
Isobutyl Carbinol (MIBC) reagents. For the first stage cleaner float MBS reagent and fuel oil were 
added. The bulk copper rougher concentrate was condiƟoned with lime and NaCN before adding 
Sodium Isopropyl Xanthate (SIPX) and MIBC reagents for the flotaƟon process. Locked cycle 
flotaƟon tests have not been completed. Very good results were obtained with one cleaning cycle 
of the molybdenum concentrate with over 50% molybdenum in the concentrate and over 80% 
recovery. Due to the limited amount of sample available no locked cycle flotaƟon tesƟng was 
performed. The first stage cleaner and rougher copper tests results were used to esƟmate 
flotaƟon response. It is projected that copper concentrate grade will be 20-25% with a recovery 
of approximately 90% and contain 75 to 85% of the silver. The molybdenum concentrate grade is 
projected to be 50-55% with a recovery of 80 to 90%. It should be noted that these results are 
based on one stage of cleaner test and one rougher concentrate. Locked cycle flotaƟon tesƟng is 
required for the best projected grades and recoveries. 

 

13.2 Oxides 

Only a small amount of the deposit has been idenƟfied as oxides and therefore no significant 
tesƟng has been done on the leachability of silver. In December of 2015, Goldcorp sent 67 oxide, 
mixed and sulfide samples to Bureau Veritas labs for cyanide solubility assays. These samples 
came from 8 drill holes mainly from the Los Enjambres breccia and from one drill hole from the 
Penasco Blanco breccia. The average cyanide solubility (CN:FA) of the oxide samples was 0.67:1 
for silver in the oxide zone and 0.20:1 for silver in the sulfide zone. A summary of the results is 
provided in Table 13.5. 
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Table 13.5: Cyanide Solubility Results of Select Yecora Drill Hole Samples 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Drill Hole Sample # From m To m Width m Ag_ppm Ag cyanide ppm% Ag recov
YEC-14-03 YEC-1843 1.5 3 1.5 5.4 4.1 75.9
YEC-14-01 YEC-1102 1.5 3 1.5 22 7.6 34.5
YEC-14-02 YEC-1489 1.5 3 1.5 65.7 70.8 107.8
YEC-14-04 YEC-2190 3 4.5 1.5 11.9 4.3 36.1
YEC-15-03 YEC-3054 3 4.5 1.5 11.6 9.7 83.6
YEC-14-01 YEC-1104 4.5 6 1.5 14.7 4.4 29.9
YEC-14-03 YEC-1845 4.5 6 1.5 17.1 16.5 96.5
YEC-14-02 YEC-1492 6 7.5 1.5 39.5 36.1 91.4
YEC-14-01 YEC-1107 9 10.5 1.5 18.2 5.9 32.4
YEC-14-04 YEC-2195 10.5 12 1.5 15.5 13.2 85.2
YEC-15-03 YEC-3061 12 13.5 1.5 12.2 1.7 13.9
YEC-14-02 YEC-1499 16.5 18 1.5 39.9 39.4 98.7
YEC-15-04 YEC-3410 21 22.5 1.5 16.6 8.4 50.6
YEC-14-02 YEC-1505 24 25.5 1.5 57.9 52 89.8
YEC-15-04 YEC-3413 25.5 27 1.5 10.9 8 73.4
YEC-15-03 YEC-3067 27 28.5 1.5 22.2 9.2 41.4
YEC-14-02 YEC-1508 28.5 30 1.5 111 83 74.8
YEC-15-01 YEC-2381 30 31.5 1.5 46.8 41.3 88.2
YEC-15-03 YEC-3070 31.5 33 1.5 20.2 20.8 103.0
YEC-15-04 YEC-3419 34.5 36 1.5 19.4 20.8 107.2
YEC-14-02 YEC-1512 34.5 36 1.5 160 120.3 75.2
YEC-14-02 YEC-1523 49.5 51 1.5 65.6 62.5 95.3
YEC-15-03 YEC-3084 51 52.5 1.5 50.5 13.6 26.9
YEC-15-02 YEC-2746 54 55.5 1.5 66.3 30.2 45.6
YEC-14-02 YEC-1529 58.5 60 1.5 99.2 52.7 53.1
YEC-15-03 YEC-3093 64.5 66 1.5 71.4 23.5 32.9
YEC-14-02 YEC-1534 66 67.5 1.5 87.4 72.8 83.3
YEC-15-03 YEC-3101 75 76.5 1.5 33.8 3.6 10.7
YEC-15-03 YEC-3105 81 82.5 1.5 55.6 20 36.0
YEC-14-02 YEC-1548 85.5 87 1.5 71.6 10.3 14.4
YEC-15-03 YEC-3110 88.5 90 1.5 44.9 7.5 16.7
YEC-15-02 YEC-2781 103.5 105 1.5 60 5.3 8.8
YEC-14-02 YEC-1562 105 106.5 1.5 157 3.2 2.0
YEC-14-02 YEC-1571 118.5 120 1.5 43.6 20.8 47.7
YEC-15-02 YEC-2792 120 121.5 1.5 36.3 11.3 31.1
YEC-14-02 YEC-1578 129 130.5 1.5 133 10.2 7.7
YEC-15-02 YEC-2803 135 136.5 1.5 61.2 13.2 21.6
YEC-15-03 YEC-3145 138 139.5 1.5 28.6 12.8 44.8
YEC-14-02 YEC-1586 139.5 141 1.5 216 9 4.2
YEC-15-02 YEC-2809 144 145.5 1.5 63.1 4.5 7.1
YEC-15-03 YEC-3153 150 151.5 1.5 32.4 2.9 9.0
YEC-14-02 YEC-1598 157.5 159 1.5 75.4 15.3 20.3
YEC-14-02 YEC-1604 165 166.5 1.5 178 26.1 14.7
YEC-15-03 YEC-3167 169.5 171 1.5 20.9 4.2 20.1
YEC-14-02 YEC-1610 174 175.5 1.5 175 28.5 16.3
YEC-14-02 YEC-1612 177 178.5 1.5 516 20.6 4.0
YEC-15-03 YEC-3173 178.5 180 1.5 45.4 12.5 27.5
YEC-14-02 YEC-1622 190.5 192 1.5 152 17.9 11.8
YEC-14-01 YEC-1236 193.5 195 1.5 25.5 11.4 44.7
YEC-14-02 YEC-1625 195 196.5 1.5 202 7.3 3.6
YEC-15-03 YEC-3191 204 205.5 1.5 21.5 14.8 68.8
YEC-14-02 YEC-1632 205.5 207 1.5 50 10 20.0
YEC-15-02 YEC-2855 210 211.5 1.5 73.7 8.8 11.9
YEC-15-02 YEC-2859 216 217.5 1.5 52.5 0.9 1.7
YEC-14-02 YEC-1644 222 223.5 1.5 94.6 27.3 28.9
YEC-14-02 YEC-1650 231 232.5 1.5 73.4 15.2 20.7
YEC-15-02 YEC-2874 238.5 240 1.5 31.3 0.7 2.2
YEC-14-02 YEC-1655 238.5 240 1.5 46.4 5.1 11.0
YEC-14-02 YEC-1663 249 250.5 1.5 79.2 8.2 10.4
YEC-15-04 YEC-3584 268.5 270 1.5 35.2 8.6 24.4
YEC-14-02 YEC-1692 291 292.5 1.5 26.8 6.1 22.8
YEC-15-03 YEC-3253 292.5 294 1.5 46.9 6.8 14.5
YEC-15-04 YEC-3604 297 298.5 1.5 19.2 10.1 52.6
YEC-15-04 YEC-3617 316.5 318 1.5 15.2 5.8 38.2
YEC-15-03 YEC-3286 339 340.5 1.5 46.6 4.4 9.4
YEC-15-04 YEC-3665 384 385.5 1.5 22.9 7.1 31.0
YEC-14-02 YEC-1802 447 448.5 1.5 25.2 4 15.9

Ag cyanide recovery average Oxide  0-70 m 67.7
Sulfide 70-450 m 20.2
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13.3 Conclusions and RecommendaƟons 

A preliminary flotaƟon test program was completed on a master composite made from one 2.4-
year-old drill hole cuƫng through the middle of the Los Enjambres breccia body.  ALS 
observaƟons based on their experience, and the behavior of the master composite characterized 
it as hard relaƟve to the AlS Chemex Kamloops database. Mineralogy indicated that the copper, 
lead, zinc and molybdenum minerals in the deposit were all very well liberated at moderate grind 
size and would be amenable to separaƟon by convenƟonal flotaƟon techniques. Very good 
molybdenum first stage cleaner and good copper rougher concentrates were produced when 
compared to current industry performance. Copper, zinc and lead separaƟon was achieved in 
rougher concentrate tests. It is recommended that flotaƟon opƟmizaƟon be conducted to beƩer 
define the sequenƟal Cu-Ag-Mo flowsheet and locked cycle flotaƟon tesƟng be completed to best 
esƟmate the metallurgy once fresh material is available. AddiƟonal flotaƟon test work to improve 
lead - zinc separaƟon is required.  Also, there is an opportunity to potenƟally improve recoveries 
and separaƟon by invesƟgaƟng finer iniƟal grind as well as the possibility of a regrind between 
rougher and cleaner stages.  In addiƟon, more grindability (BWi) and abrasivity (Ai) tests should 
be performed on select individual samples as well as composites to determine the potenƟal 
variaƟons by area and by depth.   

Once a flotaƟon flowsheet is set, tests to determine arsenic content in the different concentrates 
will need to be performed to determine the best way to miƟgate issues with arsenic content in 
the same, which may incur smelter penalƟes if not addressed.   

Future tests will also include acid generaƟng and neutralizing potenƟal on a select set of samples 
that will represent the waste zones in the deposit.   

EsƟmated cost for the next phase of metallurgical tesƟng is in the range of $100,000.00 over a 
period of approximately 2 years.  Actual expense and test sequencing will depend on new drilling 
programs and when samples may become available. 
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14 Mineral Resource EsƟmate 

The Mineral Resource was developed by Jaime Andrés Beluzán, Sepor QP, July 2023. The Mineral 
Resource was esƟmated in a single block model, including the main area of mineralized breccias 
to the West and the veins area to the East. The block model contains 20-meter x 20-meter x 20-
meter panels sub-celled up to 5-meter x 5-meter x 5-meter minimum block size. The elements 
Ag, Cu, Mo, Pb and Zn were esƟmated in the different esƟmaƟon units defined. The drill hole 
database and interpretaƟons of geology and mineral envelopes used in developing the resource 
model were provided to the modeler by TCP1. The Qualified Person for the statement of Mineral 
Resources presented later in this secƟon is Jaime Andres Beluzan of Sepor Engineering Services 
LLC. 

14.1 Database 

The database used in the resource esƟmaƟon included all the drill holes provided by TCP1 except 
for YEC-20-08, YEC-20-09, YEC-20-10, YEC-20-11, and YRC-21-01. These five holes fall outside of 
the model extents. There were 42 holes in total corresponding to 14,006.74 m. The number of 
holes drilled by year are included in the following Table 14-1 

Table 14-1 Drill holes drilled by Year and Company used in the Resource EsƟmaƟon 

Company Year N. Drill holes Meterage 
Goldcorp 2014 4 1,803.50 
Goldcorp 2015 10 3,988.30 
TCP1/Criscora 2020 12 2,706.95 
TCP1/Criscora 2021 8 2,500.99 
TCP1/Criscora 2022 8 3,007.00 

 

The enƟre drilling database of the Yecora project is summarized in Table 14.2.  This database is 
distributed in 4 main data tables.  The database includes 7,598 assays for up to 35 different 
elements. The survey table includes 252 downhole surveys.  The lithology table includes the 
lithology and alteraƟon codes.  There are 14 lithology codes, and the alteraƟon and oxidaƟon 
codes are combined resulƟng in 28 different codes. In addiƟon, 575 dry density calculaƟons were 
recorded in the logs of the 42 drillholes and integrated into a single table.  These measurements 
are the basis of the density model. 

Table 14.2 Database Inventory 

Table Source Size Content 
Collar Yec-DDH-COLLAR 9 17 20 with PDH 

4 6 21 
42 Drill hole collars data 

Survey Yec-DDH-SURVEY with PDH 4 14 21 252 Drill hole surveys data 
Assay Yec-DDH-ALL-ASSAY plus value 5 8 

21 
7598 Assays of 35 elements. See table 4.1 

Lithology Yec-DDH-LITHO 4 16 21 1031 Lithology (14) and alteration codes 
Density Several drillhole log worksheets 575 Density values from dry weights over volume  
Oxide DATA_OXYDATION_YECORA.CSV 218 Redox intervals 
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14.2 Geology 

The geologic model was created by the TCP1’s geologists and provided as a Leapfrog project file in May 
2021.  An addiƟonal interpretaƟon based on the 2022 drilling campaign was provided in February 2023.  
These models were integrated to create a single geological model during this esƟmaƟon process.   

The lithology geological model includes 3 main units: Bx - Breccia quartz-tourmaline (Bx qz-tml), GDr - 
Granodiorite (Gr), QMD - Quartz Monzodiorite (Qmzd). 

 

Figure 14.1 Geology model – Lithology Units 

 

Mineralized envelopes were also included in the geologic model (Figure 14. ).  These mineralized 
envelopes define the extent of the mineralizaƟon and were merged as a single mineralized 
envelope to later be combined with the lithology model to define the esƟmaƟon domains.  The 
geological model was updated with the 2022 drilling campaign interpretaƟon of several ENE 
trending veins (14.4) extending the known mineralizaƟon towards the east.   

InterpretaƟon and domaining based in these models are further discussed in the next secƟon. 
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Figure 14. 2 3D Geology model – Mineralized envelopes 

 

Figure 14.3 Vein zone map interpretaƟon – Drilling 2022 
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14.3 Redox Assignment 

Oxide, Mix and Sulfide contact surfaces were generated using Leapfrog Geo implicit modeling 
based on logged intercepts in the drill holes. These surfaces were used to assign sulfide, mix and 
oxide to the enƟre block model. Redox surfaces were not respected in grade esƟmaƟon as no 
evidence was observed to support using a redox boundary. 

14.4 Exploratory Data Analysis 

EnƟre drill holes were composited to 6 m.  A residual length of 2 m was added to the previous 
interval.  The minimum coverage was 90%. Sepor prepared a set of histograms, cumulaƟve 
probability plots, box plots, mulƟvariate analysis and contact plots by mineralizaƟon types to 
validate esƟmaƟon domains and define outliers handling.  

The analyzes associated with the resource esƟmaƟon work were made for the elements Ag, Cu, 
Mo, Pb and Zn in each esƟmaƟon unit, this generates a large amount of informaƟon and analysis 
that is aƩached in Appendix X for consultaƟon. In this chapter we will focus mainly on the quartz 
tourmaline breccia (Unit 100) which contains the largest number of samples and the highest 
grade. 

Basic composite staƟsƟcs are summarized in Table 14- to Table 14- and for each mineralized 
envelope for Ag, Cu, Mo, Pb and Zn. Box plots by mineralizaƟon type in each deposit were also 
calculated to represent graphically each unit, Figure 14. to Figure 14.. 

Figure 14. to Figure  show histograms and Figure .14 to Figure 14. show the lognormal probability 
plots, for each element in the Tourmaline Quartz Breccia unit. Both analyzes allow us to validate 
that the esƟmaƟon domains do not present populaƟon breaks that could affect the resource 
esƟmaƟon and give us a reference to analyze outlier values. 

Figure 14. shows correlaƟon graphs between all the elements in Unit 100, we can see that the 
variables copper with silver, and molybdenum with zinc present a good correlaƟon, with a factor 
of 0.5 in both cases. 
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Table 14-3 Summary of Ag Basic StaƟsƟcs by EsƟmaƟon Domain (PPM) 

EsƟmaƟon Domain UE Code N° of Samples Min Max Mean Std Dev Coef Var 

Min, Bx 100 332 0.25 211.63 27.35 34.30 1.25 

Min, QMD 200 286 0.25 55.20 2.69 5.13 1.91 

Min, GMdr 300 112 0.25 16.90 2.21 3.23 1.46 

North Veins 502 65 0.25 125.64 6.08 19.34 3.18 

Vein4 504 76 0.25 154.13 36.13 38.98 1.08 

Vein5 505 86 0.25 44.90 3.96 6.81 1.72 

Vein6 506 165 0.25 460.50 10.24 36.92 3.61 

Vein7 507 15 0.38 1.83 0.72 0.39 0.55 

 

 

 

 

Figure 14.4 Ag Box Plot by EsƟmaƟon Domain 
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Table 14-4 Summary of Cu Basic StaƟsƟcs by EsƟmaƟon Domain (PPM) 

EsƟmaƟon Domain UE Code 
N° of 
Samples Min Max Mean Std Dev Coef Var 

Min, Bx 100 332 14.75 20,348 2,717 3,059 1.13 

Min, QMD 200 286 8.25 16,332 492 1,195 2.43 

Min, GMdr 300 112 14.75 2,940 425 541 1.27 

North Veins 502 65 18.25 13,112 445 1,671 3.76 

Vein4 504 76 7.00 24,788 3,678 4,682 1.27 

Vein5 505 86 36.92 2,219 354 426 1.20 

Vein6 506 165 8.25 9,474 384 936 2.44 

Vein7 507 15 37.17 108 59 20 0.33 

 

 

 

 

Figure 14.5 Cu Box Plot by EsƟmaƟon Domain 
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Table 14.5 Summary of Mo Basic StaƟsƟcs by EsƟmaƟon Domain (PPM) 

EsƟmaƟon Domain UE Code N° of Samples Min Max Mean Std Dev Coef Var 

Min, Bx 100 332 2.00 14,269 744 1,554 2.09 

Min, QMD 200 286 0.88 2,303 30 149 5.03 

Min, GMdr 300 112 0.50 2,607 41 251 6.17 

North Veins 502 65 0.75 27 5 5 0.99 

Vein4 504 76 0.63 2,700 415 542 1.30 

Vein5 505 86 1.00 13 5 2 0.45 

Vein6 506 164 0.50 1,049 28 91 3.22 

Vein7 507 15 1.00 6 3 1 0.48 

 

 

 

 

Figure 14.6 Mo Box Plot by EsƟmaƟon Domain 
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Table 14-6 Summary of Pb Basic StaƟsƟcs by EsƟmaƟon Domain (PPM) 

Lithology UE Code N° of Samples Min Max Mean Std Dev Coef Var 

Min, Bx 100 332 14.00 6,248 649 920 1.42 

Min, QMD 200 286 8.25 3,707 253 460 1.82 

Min, GMdr 300 112 7.75 3,088 245 448 1.83 

North Veins 502 65 18.25 2,565 272 464 1.70 

Vein4 504 76 23.50 4,105 749 852 1.14 

Vein5 505 86 16.42 2,246 434 513 1.18 

Vein6 506 165 16.50 8,490 641 1,275 1.99 

Vein7 507 15 47.08 263 103 62 0.61 

 

 

 

 

Figure 14.7 Pb Box Plot by EsƟmaƟon Domain 
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Table 14-7 Summary of Zn Basic StaƟsƟcs by EsƟmaƟon Domain (PPM) 

Lithology UE Code N° of Samples Min Max Mean Std Dev Coef Var 

Min, Bx 100 332 15.25 15,976 2,366 2,483 1.05 

Min, QMD 200 286 27.00 14,825 710 1,291 1.82 

Min, GMdr 300 112 38.00 6,882 642 1,152 1.80 

North Veins 502 65 46.54 5,870 701 1,040 1.48 

Vein4 504 76 53.75 10,810 2,569 2,109 0.82 

Vein5 505 86 55.00 13,026 1,374 2,345 1.71 

Vein6 506 165 13.00 10,130 719 1,223 1.70 

Vein7 507 15 128.58 1,054 326 270 0.83 

 

 

 

 

Figure 14.8 Zn Box Plot by EsƟmaƟon Domain 
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Figure 14.9   Ag Histogram in Unit 100   

 

Figure 14.10 Cu Histogram in Unit 100   
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Figure 14.11 Mo Histogram in Unit 100   

 

Figure 14.12 Pb Histogram in Unit 100   
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Figure 14.13 Zn Histogram in Unit 100   

 

Figure 14.14 Ag Probability Plot in Unit 100   
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Figure 14.15 Cu Probability Plot in Unit 100   

 

Figure 14.16 Mo Probability Plot in Unit 100   
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Figure 1.17 Pb Probability Plot in Unit 100   

 

Figure 14.18 Zn Probability Plot in Unit 100   
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Figure 14.19 MulƟvariate analysis for Unit 100   
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14.5 Boundary analysis 

Boundary analysis was conducted for domains that have enough samples to draw robust conclusions. 
Domain EsƟmaƟon 100,200 and 300 are in contact between them and with veins 504 and 505. Figure 
14.2 to Figure 14. show boundary analyses and Table 14- summarizes the results for silver. These results 
will be used to esƟmate the other elements.  

 

Figure 14.2 Boundary Analysis Unit 100 vs 200 

 

Figure 14.3 Boundary Analysis Unit 100 vs 300   
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Figure 14.22 Boundary Analysis Unit 100 vs 504 

 

 

Figure 14.23 Boundary Analysis Unit 200 vs 300 
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Figure 14.24 Boundary Analysis Unit 200 vs 504 

 

Figure 14.25 Boundary Analysis Unit 200 vs 505 
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Table 14-8 Summary of Boundary Analysis by EsƟmaƟon Domain 

UE 100 200 300 502 504 505 506 507 

100 
 

  
      

200   
    

  
  

300 
        

502 
        

504 
        

505 
 

  
      

506 
        

507 
        

  No Contact             

  SoŌ Boundary              

  Hard Boundary             

 

14.6 Capping 

To detect and define the presence of anomalous values in the data that may have an undesired 
factor in the subsequent esƟmaƟon of resources, an analysis strategy was defined that consisted 
of verifying limits of maximum allowed values. This consisted of analyzing the mean and standard 
deviaƟon of each variable in the different esƟmaƟon units, and eliminaƟng the values that are 
outside the range of the mean + 5 standard deviaƟons, which in a normal distribuƟon would leave 
out only 0.001% of the data, since its objecƟve is only to eliminate aberrant values. Figure 14.26 
presents the changes in the histogram when restricƟng the populaƟon of the silver variable in the 
mineral unit, and in the box plot aŌer applying the capped the value (180.725 ppm). 
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Figure 14.26 Standard DeviaƟon Analysis for Ag Unit Breccia Quartz Thurmaline 

AŌer the Standard DeviaƟon review, the Parrish criterion is used, which is based on the method 
of analysis deciles and percenƟles of metal content in the distribuƟon. First, the variable content 
of each decile is calculated by ordering the samples from lowest to highest grade and adding the 
grades of all the samples included in the respecƟve decile. If the content of the item in the last 
decile (90-100) exceeds 40% of the total or doubles the content in the previous decile (80-90), 
there are high values that must be considered. 

Table 14- 9 shows capped values for resource esƟmaƟon.  

 

Figure 14.27 Parrish Analysis for Ag Unit Breccia Quartz Thurmaline 
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Table 14-9 Capped Values for Resource EsƟmaƟon 

Grade 
Unit 

Cap_percentile Cap_value 
N° Samples 

Capped 

Ag_ppm 

Bx qz-tml 99.4 181 2 
Qz 

Monzodiorite 98.6 21 4 
Granodiorite 92.9 7 8 
North Veins 98.5 96 1 

Vein5 98.8 29 1 
Vein6 98.8 50 2 

Cu_ppm 

Bx qz-tml 99.7 17,995 1 
Qz 

Monzodiorite 98.3 3,033 5 
Granodiorite 96.4 1,541 4 
North Veins 98.5 3,554 1 

Vein6 98.2 1,978 3 

Mo_ppm 

Bx qz-tml 98.5 4,488 5 
Qz 

Monzodiorite 97.2 161 8 
Granodiorite 90.2 37 11 

Vein6 97.0 119 5 

Pb_ppm 

Bx qz-tml 99.4 4,208 2 
Qz 

Monzodiorite 97.9 1,540 6 
Granodiorite 93.8 714 7 

Vein6 97.6 3,457 4 

Zn_ppm 

Bx qz-tml 99.7 12,421 1 
Qz 

Monzodiorite 99.7 5,447 1 
Granodiorite 90.2 1,520 11 

Vein6 99.4 5,386 1 
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14.7 Variography 

The Variogram was calculated along different direcƟons of space to analyze if there are direcƟons 
of anisotropy, which were not found thus, OmnidirecƟonal Variography was used.  

There are not enough samples in all the units to calculate the variography individually, so the 
variography of unit 100 was used as a reference to esƟmate the breccias, and the variography of 
unit 504 to esƟmate the veins.  

Table 14- 10 shows variogram models for the Yecora Project 

 

Table 14-10 Variogram Models for elements in the Brecchia and Veins domains 

  Domain Nugget Structure Type Sill Range 

Ag 
BX 2.4 1 Spherical 4.8 90 

Veins 3.6 1 Spherical 2.57 75 

Cu 
BX 15,000 1 Spherical 39,750 125 

Veins 2,250 
1 

Exponential 
38,750 25 

2 152,650 40 

Mo 
BX 50,000 

1 
Spherical 

44,000 45 
2 185,000 100 

Veins 16,000 
1 

Spherical 
23000 30 

2 73200 60 

Pb 
BX 126,000 

1 
Spherical 

171,850 35 
2 218,715 60 

Veins 200,000 
1 

Spherical 
115,000 20 

2 213,000 60 

Zn 
BX 1,027,750 

1 
Spherical 

732,245 20 
2 1,515,855 90 

Veins 237,500 
1 

Exponential 
761,570 10 

2 1,005,700 40 
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14.8 Block Model DescripƟon  

The drilling that has been completed to date also targets several veins over a large area. The 
resource model was developed to encompass all the drilling except for two drill holes to the 
South. The locaƟon and dimension of the block model is provided in Table 14-11. The locaƟon of 
block models and drill holes used for esƟmaƟng are shown in Figure 14.. 

 

Table 14-11 Yecora Model LocaƟon and Block Size  

  Minimum (m) 
Maximum 

(m) 
Unit Block 

Min Sub-Cell 
(m) 

Number of 
Blocks 

Easting 672,390 674,590 20 5 110 

Northing 3,139,500 3,141,220 20 5 86 

Elevation 50 950 20 5 45 

 

 

 

Figure 14.28 LocaƟon of Block Model and Drill Holes 

 

14.9 Grade EsƟmaƟon 

All block grades for Cu, Ag, Mo, Pb, and Zn were esƟmated using Ordinary Kriging (OK).   

Hard and SoŌ Boundaries were used according to Table 14- analysis. For SoŌ Boundary units a 
range of 24 meters were used. 

For Units 100, 200 and 300, an omnidirecƟonal search was used, and veins were based upon 
geological trends.  
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For veins, the search ellipsoid is anisotropic with equal radii in the X and Y axes, and with an 
anisotropy of 1 to 4 with Z the minor radius. 

Two passes of esƟmaƟons were made: Ellipsoid ranges for the first pass and direcƟons for each 
esƟmated domains are summarized in Table . For the second pass the search ellipsoids were set 
up to esƟmate all the blocks in each unit.  

Blocks were esƟmated with a minimum of three and a maximum of 9 composites, for the second 
range a minimum of three and a maximum of 15 composites were used.  A maximum of six 
composites could be used from the same hole to esƟmate a block, this is used to prevent the 
esƟmaƟon from a single drill hole and to control extrapolaƟon.   

Table 14.12 Resource EsƟmaƟon Strategy 

  Ellipsoid Ranges Ellipsoid Directions 
Domain Maximum Intermediate Minimum Bearing Plunge Dip 

 Min, Bx qz-tml 90 90 90 0 0 0 
 Min, Qz Monzodiorite 90 90 90 0 0 0 
 Min, Granodiorite 90 90 90 0 0 0 

 North Veins 75 75 20 348 84 11 
 Vein4 75 75 20 55 25 60 
 Vein5 75 75 20 60 -20 70 
 Vein6 75 75 20 50 0 70 
 Vein7 75 75 20 50 0 70 

Run 1, Minimum 3 and Maximum 9 composites       
Run 2, Minimum 3 and Maximum 15 composites       
Max 6 Composite Samples per Drillhole       

 

14.10 Block Model ValidaƟon 

Block Model esƟmaƟon results were validated using a series of comprehensive independent 
checks including comparison of summary staƟsƟcs between the Ordinary Kriging (OK) esƟmates, 
Nearest-Neighbor (NN) esƟmate and composites, visual inspecƟon of esƟmated grades against 
composites and driŌ analysis to detect spaƟal bias. The NN model provides a declustered 
equivalent of the drill hole data that can be used for validaƟon. 

 

14.11 Block Model StaƟsƟcs 

Table 14.13 shows staƟsƟcs comparing the OK, NN and Composites to check for global bias in the 
grade esƟmates. It shows that the relaƟve error between esƟmates and the database, and 
between esƟmates and the nearest neighbor model is less than 10%, which it is reasonable. It 
should be noted that this validaƟon procedure was carried out for the Indicated Resources only. 
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Table 14.13 Bias Analysis ValidaƟon 

Domaincode  Min, Bx Min, QMD 
Min, 

GMdr 
North 
Veins Vein4 Vein5 Vein6 Vein7 

Tonnes  28,417,500  22,986,113  8,714,588  3,419,213  3,017,250  4,047,638  9,264,375  1,386,113  
Ag OK 22.7 2.4 1.8 5.5 25.5 3.7 7.4 0.7 
Ag Nn 23.4 2.2 2.0 7.3 27.0 5.1 6.8 0.8 

Ag Composites 27.2 2.5 1.9 5.6 36.1 3.8 7.6 0.7 
NN Error -3% 5% -7% -25% -6% -26% 8% -8% 

Composites Error -16% -6% -6% -2% -29% -1% -3% -1% 
Cu Ok 2424 409 343 426 3094 350 298 59 
Cu Nn 2461 383 367 407 3153 389 274 58 

Cu Composites 2710 412 386 298 3678 354 308 59 
NN Error -1% 7% -7% 5% -2% -10% 9% 1% 

Composites Error -11% -1% -11% 43% -16% -1% -3% -1% 
Mo Ok 671.9 17.2 11.7 5.2 330.5 4.6 16.8 2.7 
Mo Nn 679.9 16.8 11.1 5.4 373.5 4.2 16.2 2.7 

Mo Composites 642.3 17.1 11.4 4.7 415.4 4.6 19.6 2.8 
NN Error -1% 2% 5% -3% -12% 10% 4% 0% 

Composites Error 5% 0% 2% 12% -20% -1% -14% -1% 
Pb Ok 593 218 178 245 653 424 540 101 
Pb Nn 

Composites 600 230 213 224 614 541 492 105 
PB Composites 637 227 187 272 749 434 536 103 

NN Error -1% -5% -16% 9% 6% -21% 10% -4% 
Composites Error -7% -4% -4% -10% -13% -2% 1% -1% 

Zn Ok 2273 635 417 655 2249 1376 691 333 
Zn Nn 2221 653 433 826 1988 1377 564 406 

ZN Composites 2355 677 444 701 2569 1374 690 326 
NN Error 2% -3% -4% -21% 13% 0% 23% -18% 

Composites Error -4% -6% -6% -7% -12% 0% 0% 2% 
 

14.12 DriŌ Analysis 

A driŌ analysis is used to compare spaƟal trends between the esƟmated grades and the NN model 
(declustered samples) in the east-west, north-south and verƟcal coordinate direcƟons. DriŌ 
analyses were obtained by ploƫng the average grades from Ordinary Kriging, Nearest Neighbour, 
and composites within slices of 10m (two blocks) in the north-south and east- west and in verƟcal 
direcƟon.  

The 3×3 matrix of plots includes the swath plots for all direcƟons in the first row of plots, grade 
difference plots in the second row, and projecƟon plots of the data and blocks that relate to each 
swath direcƟon. 
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The analysis was focused on the Indicated Resources. DriŌ analyses were performed for all 
esƟmaƟon units (8), in the five elements esƟmated (Ag,Cu,Mo,Pb,Zn). Figure 14. shows the driŌ 
analysis for silver in unit 100.  

The trend analysis shows an agreement between Ordinary Kriging (blue), declustered or NN 
esƟmates (green), and composites (red), since curves follow very similar trends, and therefore, 
results were considered saƟsfactory.  

 

Figure 14.29 DriŌ analysis for Silver In EsƟmaƟon Unit 100 

 

14.13 Visual ValidaƟon 

A completed visual inspecƟon comparing grades of composites and blocks in verƟcal secƟons and 
plan views. Sepor concluded that the block grades reasonably honor composite grades, and that 
grade extrapolaƟon is well-controlled where sufficient data exist. Figure 14. and Figure 14.  show 
an example of good agreement on secƟon view for Yecora Project. 



Atacama Copper CorporaƟon and TCP1 CorporaƟon 
Technical Report Maiden Mineral Resource EsƟmaƟon Yecora Project   
 

88 
 

 

  Figure 14.30 NS SecƟon 3140260 showing Blocks and Drill Holes – Silver Grades 

 

Figure 14.31 EW SecƟon 672950 showing Blocks and Composites – Silver Grades 
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14.14 ClassificaƟon 

Mineral Resources were esƟmated according to the Canadian NI 43-101 (Standards for Disclosure 
for Mineral Projects, 2011) and the CIM DefiniƟon Standards for Mineral Resources and Mineral 
Reserves (2014). 

The resource classificaƟon should integrate criteria addressing at least the geological conƟnuity 
of the mineralizaƟon (confidence in locaƟon, geometry, and thickness between drill holes), 
grade conƟnuity and data quality and support (mulƟple points of support). 

The Resource ClassificaƟon for Yecora Project has been based on a geometric and kriging 
efficiency approach, these parameters are available from the block esƟmaƟon process. The 
closest distance to the nearest sample, the condiƟonal bias slope and the ordinary kriging pass 
number were the aƩributes used to indicate resource.  Figure 14. shows indicated blocks and the 
drillhole database.  

Mineral resources for the Yecora Project were classified using the following criteria: 

Measured Mineral Resources: No blocks were classified as Measured. 

Indicated Mineral Resources: 

1. PorƟon of block must be contained within interpreted mineralized domain. 

2. Closest Distance of samples used to esƟmate the block must be less than or equal to 50 m. 

3. Blocks must be esƟmated in the first pass 

4. CondiƟonal Bias Slope must be greater than 0.1 

Inferred Mineral Resource: 

1. PorƟon of block must be contained within interpreted mineralized domain. 

2. Closest distance of samples used to esƟmate the block must be less than or equal to 140 m. 
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Figure 14.32 EW SecƟon 672950 showing Blocks and Composites – Silver Grades 

 

14.15 Density 

There are a total of 572 dry density measurements for 20 of the 42 drill holes.  Density variance 
is small for most domains and the values range between 2.36 and 2.93, (averaging 2.65).  
However, for a few domains, there are an important number of measurements between 3.1 and 
4.0 and a few samples above 4.0.  Domains with elevated density values are:  Bx, North Veins and 
Vein 6. 

The bulk density model was based on the summary staƟsƟcs for each of the lithology and 
mineralizaƟon domains.  See Table  on average dry bulk densiƟes for the different domains. 

 

Table 14.14 Dry bulk density model 

Domain Dry bulk density Number of measurements 
Min Bx, Bx 2.84 35 

Min QMD, QMD 2.65 385 
Min GDr, GDr 2.65 19 

North Veins 2.58 46 
Vein 3 2.61 3 
Vein 4 2.82 8 
Vein 5 2.70 16 
Vein 6 2.78 80 
Vein 7 2.62 9 
Vein 8 2.66 4 
Vein 10 2.79 1 
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Mineral Resource Statement 

Table 14.15 Unconstrained Mineral Resource Statement 

 

   Oxides  
Cut-off  Indicated Inferred 

Ag 
ppm 

 
Ton(Mt)  

Ag 
(ppm) 

Cu 
(%) 

Mo 
(ppm) 

Pb 
(ppm) 

Zn 
(ppm) 

 
Ton(Mt)  

Ag 
(ppm) 

Cu 
(%) 

Mo 
(ppm) 

Pb 
(ppm) 

Zn 
(ppm) 

10 0.9  14.8 0.03 94.9 749.5 336.0 0.8  16.8 0.13 81.5 740.4 969.3 
9 1.1  13.9 0.03 87.1 758.2 336.8 1.1  15.0 0.11 69.8 726.7 841.8 
8 1.3  13.1 0.03 79.2 720.3 363.7 1.3  13.7 0.09 60.5 695.0 772.0 
7 1.5  12.1 0.03 71.2 675.3 384.7 1.6  12.8 0.08 55.4 675.4 733.9 
6 1.8  11.3 0.03 68.6 646.5 405.2 2.9  9.9 0.08 43.9 519.9 748.4 
5 2.0  10.7 0.03 65.2 616.3 432.6 3.8  8.9 0.07 36.4 476.9 740.4 
4 2.4  9.7 0.04 57.5 573.1 451.8 4.3  8.4 0.07 34.5 448.6 733.8 
3 2.6  9.1 0.04 53.8 552.3 468.8 4.5  8.1 0.07 33.2 440.5 744.2 
2 3.0  8.3 0.04 47.8 503.2 503.9 4.8  7.9 0.07 31.7 426.9 742.8 
1 3.7  7.0 0.03 39.9 469.2 553.5 5.0  7.6 0.06 30.7 424.1 744.9 
0 4.0  6.6 0.03 38.0 452.7 552.3 5.1  7.4 0.06 30.0 417.0 736.9 

 

 

 

 

 

 

 

   Mixed  
Cut-off  Indicated Inferred 

Ag 
ppm 

 
Ton(Mt)  

Ag 
(ppm) 

Cu 
(%) 

Mo 
(ppm) 

Pb 
(ppm) 

Zn 
(ppm) 

 
Ton(Mt)  

Ag 
(ppm) 

Cu 
(%) 

Mo 
(ppm) 

Pb 
(ppm) 

Zn 
(ppm) 

10 3.5  19.6 0.14 419.9 641.3 2222.0 4.2  21.6 0.18 347.0 983.9 1877.2 
9 3.8  18.9 0.14 430.4 644.5 2212.2 4.7  20.5 0.17 318.6 957.0 1793.2 
8 4.1  18.0 0.13 416.6 654.4 2196.4 5.2  19.2 0.15 289.5 927.1 1719.8 
7 4.7  16.6 0.12 372.2 641.6 2050.7 5.9  17.9 0.14 259.8 898.7 1628.2 
6 5.4  15.4 0.11 341.3 632.7 1924.6 7.0  16.0 0.13 220.5 832.8 1507.9 
5 6.0  14.4 0.10 310.6 617.6 1823.4 10.2  12.8 0.10 155.9 684.9 1291.4 
4 6.5  13.7 0.10 287.5 598.8 1749.9 15.9  9.9 0.08 102.7 529.6 1094.2 
3 7.3  12.5 0.09 256.3 565.0 1646.4 19.9  8.6 0.08 83.6 480.0 1042.1 
2 9.0  10.6 0.08 209.9 505.6 1478.6 24.6  7.4 0.07 69.7 433.8 987.1 
1 12.6  8.0 0.07 152.2 403.8 1177.3 33.0  5.9 0.06 53.7 367.7 871.9 
0 16.0  6.4 0.06 120.4 336.4 985.9 41.9  4.8 0.05 43.0 311.9 760.3 
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ConƟnuing Table 14.15   Unconstrained Mineral Resource Statement 

 

   Sulphides  
Cut-off  Indicated Inferred 

Ag 
ppm 

 
Ton(Mt)  

Ag 
(ppm) 

Cu 
(%) 

Mo 
(ppm) 

Pb 
(ppm) 

Zn 
(ppm) 

 
Ton(Mt)  

Ag 
(ppm) 

Cu 
(%) 

Mo 
(ppm) 

Pb 
(ppm) 

Zn 
(ppm) 

10 19.3  34.0 0.35 572.8 722.6 2493.3 9.4  24.3 0.30 598.8 765.5 2296.7 
9 21.2  31.9 0.33 567.9 706.2 2439.9 11.3  21.8 0.26 550.9 726.9 2187.0 
8 23.2  29.8 0.31 567.8 691.5 2383.5 13.8  19.4 0.23 551.4 685.2 2101.4 
7 25.3  28.0 0.29 578.2 677.5 2345.9 18.2  16.5 0.19 535.3 656.0 1997.7 
6 27.7  26.2 0.27 581.4 664.2 2294.6 24.1  14.0 0.16 521.7 619.0 1916.6 
5 31.7  23.5 0.25 569.5 640.7 2215.4 32.7  11.8 0.13 476.7 576.5 1842.9 
4 35.1  21.7 0.23 543.6 617.2 2137.1 41.7  10.2 0.11 401.9 525.2 1665.1 
3 39.1  19.8 0.21 496.1 588.8 2019.5 53.8  8.7 0.10 324.6 473.1 1511.3 
2 45.3  17.4 0.19 431.3 545.6 1841.6 69.4  7.3 0.08 255.6 422.7 1341.0 
1 54.3  14.8 0.16 362.4 481.2 1607.6 91.2  5.9 0.07 196.5 356.8 1114.8 
0 62.2  13.0 0.14 317.0 430.5 1438.0 101.3  5.4 0.06 177.6 329.8 1032.1 

 

 

   TOTAL  
Cut-off  Indicated Inferred 

Ag 
ppm 

 
Ton(Mt)  

Ag 
(ppm) 

Cu 
(%) 

Mo 
(ppm) 

Pb 
(ppm) 

Zn 
(ppm) 

 
Ton(Mt)  

Ag 
(ppm) 

Cu 
(%) 

Mo 
(ppm) 

Pb 
(ppm) 

Zn 
(ppm) 

10 23.8  31.2 0.31 532.0 711.6 2370.9 14.4  23.1 0.25 495.6 828.2 2098.4 
9 26.1  29.3 0.29 527.8 699.4 2319.1 17.0  21.0 0.23 456.5 790.1 1993.3 
8 28.6  27.4 0.27 524.2 687.5 2266.1 20.3  19.0 0.20 451.8 748.0 1915.6 
7 31.6  25.5 0.25 522.5 672.0 2205.9 25.6  16.6 0.17 442.7 712.9 1835.6 
6 34.8  23.7 0.24 518.1 658.5 2140.6 34.0  14.1 0.15 418.6 654.7 1732.2 
5 39.7  21.5 0.22 504.8 636.0 2065.5 46.6  11.8 0.12 371.2 592.1 1633.7 
4 43.9  19.9 0.20 479.2 612.1 1987.7 61.8  10.0 0.10 299.6 521.0 1453.8 
3 49.1  18.2 0.19 436.8 583.3 1881.0 78.1  8.6 0.09 246.5 473.0 1347.7 
2 57.3  15.9 0.16 376.4 537.1 1714.2 98.8  7.3 0.08 198.5 425.7 1224.1 
1 70.6  13.2 0.14 307.9 466.8 1475.3 129.2  6.0 0.07 153.7 362.2 1038.6 
0 82.2  11.4 0.12 265.3 413.2 1307.4 148.2  5.3 0.06 134.5 327.7 945.2 
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14.16 Resource TabulaƟon 

Mineral Resources with reasonable prospect for eventual economic extracƟon 

To ensure that the Mineral Resource statement saƟsfies the “reasonable prospects for eventual 
economic extracƟon” requirement, the possible applicaƟon of an open pit mining method was 
considered. Therefore, a constraining pit shell was generated using the Lerchs & Grossman 
algorithm. 

Metal price, cost assumpƟons and the slope angle used to generate the pit shell are summarized 
in Table 14.16. Copper, silver, and molybdenum are considered revenue generaƟng elements for 
this project. 

Table 14.16 Parameters for Pit Shell 

Item UoM Value 
Metal Prices 

Copper Price USD/lb 3.78 
Silver Price USD/oz 23.61 
Molybdenum Price USD/lb 11.75 

Operating Costs 
Mining Cost (waste) USD/t 2.00 
Mining Cost (ore) USD/t 2.25 
Processing Cost USD/t-processed 14.00 
G&A Cost USD/t-processed 1.00 

Metallurgical Recoveries 
Copper Recovery % 90.00 
Silver Recovery % 80.00 
Molybdenum Recovery % 90.00 

Smelter Terms 
Copper Concentrate TCRC USD/dmt 83.00 
Copper Refining Cost USD/lb 0.08 
Silver Refining Cost USD/oz 0.45 
Molybdenum Concentrate Roasting Deduction % 15.00 
Copper Payability % 95.00 
Silver Payability % 90.00 
Molybdenum Payability % 99.00 

Royalty 
Applied on revenue generated by all elements % 3.00 

Freight Costs and Concentrate Characteristics 
Copper Concentrate Humidity % 5.00 
Molybdenum Concentrate Humidity % 5.00 
Copper Concentrate Freight Cost USD/wmt 115.00 
Molybdenum Concentrate Freight Cost USD/wmt 115.00 
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Considering the parameters detailed in the previous table, the block model was regularized to a 
5m x 5m x 5m block size and an NSR value was calculated for each block. Since no revenue is 
expected to be obtained from oxide ore a cero NSR value was assigned to blocks classified as 
oxide material. A cero NSR value was also assigned to non-classified blocks.  

Based on the operaƟng cost assumpƟons, a resource cut-off of 15.45 USD/t was defined to 
generate the conceptual constraining pit shell using a 47° overall slope angle. A variable diluƟon 
was applied on ore blocks contacƟng waste blocks by volume inclusion of the neighboring blocks 
at their esƟmated grades. The value applied varies depending on the surface of the ore block in 
contact with waste. The maximum diluƟon percentage is of 10% in case an ore block is surrounded 
by waste. No mining recovery factors were applied. 

The opƟmizaƟon was carried out considering the NSR values of mixed or sulphide ore blocks, and 
revenues obtained from indicated and inferred resources. An isometric view of the results can be 
seen in Figure 14.33 

 

Figure 14.33 Isometric View for Economical Shell for Yecora Proyect 

 

It is important to menƟon that no restricƟons have been applied regarding the property limits, 
allowing the pit shell to extend beyond the current boundaries. The resulƟng mineral resource 
inventory is shown in Table 14.17 and does not include any resource outside of the Yecora 
property boundary. 
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Table 14.17 Yecora Project Mineral Resources, 4 August 2023 

 

 

To determine the quanƟƟes of material offering “reasonable prospects for eventual economic 
extracƟon” by an open pit, open pit scenarios were constructed from the resource block 
model. For the pit generaƟon, grade in all blocks outside of the property boundary were given a 
zero value. The program was allowed to lay back pit slopes outside of the property boundary, but 
any blocks outside of the property boundary were considered waste.  

All of the mineralisaƟon comprised by the Mineral Resource EsƟmate with respect to the Yecora 
project is contained within mineral Ɵtles controlled by TCP1. However, the Mineral Resource 
EsƟmate is contained within a conceptual open pit shell used to demonstrate reasonable 
prospects for eventual economic extracƟon, whose margins pass beyond the property boundary 
of Yecora onto lands where mineral rights held by a third party were previously relinquished and 
have not yet been made available for re-staking by the government. A surface rights access 
agreement between TCP1 and the surface rights owner is in place over the enƟrety of the land 
covered by the conceptual open pit shell, although this agreement currently covers access for 
exploraƟon and not specifically for mining. The Mineral Resource EsƟmate for Yecora assumes 
that an applicaƟon to the government to release the adjacent lands for staking would be 
successful, or that an agreement can be negoƟated with the surface rights owner to allow for the 
excavaƟon of waste rock on their property. 

Approximately 40% of the esƟmated resource tonnes are dependent on the government opening 
the lands for staking, and on the land being acquired by TCP1 to allow the pit limits to extend 
into these lands. 

The Mineral Resource esƟmate has been prepared based on the Qualified Person’s reasoned 
judgment, in accordance with Canadian InsƟtute of Mining, metallurgy and Petroleum (CIM) Best 

Domain Category Type Tonnes (Mt) NSR (USD/t) Cu (%) Ag (g/t) Mo (PPM) Cu (Mlb) Ag (Koz) Mo (Mlb)
Mixed 2.59 31.58 0.17 20.73 652.5 9.66 1,727 3.73

Sulphide 21.03 45.62 0.31 27.97 778.7 143.16 18,912 36.10
Total Indicated 23.62 44.08 0.29 27.18 764.9 152.83 20,638 39.83

Mixed 2.38 39.17 0.27 26.85 583.9 14.00 2,053 3.06
Sulphide 7.60 45.82 0.31 22.33 979.8 51.30 5,458 16.42

Total Inferred 9.98 44.23 0.30 23.41 885.5 65.31 7,512 19.49
Mixed 0.004 44.37 0.26 39.52 521.0 0.02 4 0.00

Sulphide 1.66 59.50 0.45 46.62 527.0 16.55 2,482 1.92
Total Indicated 1.66 59.47 0.45 46.60 527.0 16.57 2,487 1.93

Mixed 0.16 36.47 0.34 24.55 291.2 1.22 130 0.11
Sulphide 1.04 44.45 0.38 31.20 392.0 8.60 1,043 0.90

Total Inferred 1.20 43.36 0.37 30.29 378.2 9.82 1,173 1.00
Mixed 2.59 31.60 0.17 20.76 652.4 9.68 1,731 3.73

Sulphide 22.68 46.64 0.32 29.34 760.3 159.71 21,394 38.02
Total Indicated 25.28 45.09 0.30 28.46 749.3 169.40 23,125 41.75

Mixed 2.54 38.99 0.27 26.70 564.9 15.22 2,184 3.17
Sulphide 8.64 45.66 0.31 23.40 909.1 59.91 6,501 17.32

Total Inferred 11.19 44.14 0.30 24.15 830.8 75.13 8,685 20.49

TOTAL

Indicated

Inferred

Breccias

Indicated

Inferred

Veins

Indicated

Inferred
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PracƟces Guidelines and his professional standards of competence, that there is a reasonable 
expectaƟon that all necessary permits, agreements and approvals will be obtained and 
maintained, including either a successful applicaƟon to have the adjacent lands released for re-
staking, or an agreement with the surface rights owner to allow excavaƟon of waste material on 
its lands. In parƟcular, when determining the prospects for eventual economic extracƟon, 
consideraƟon was given to Mexican mining law which specifically permits applicaƟons for the 
release of lands for re-staking. The Failure to obtain either the adjacent mineral rights or an 
expanded access agreement would affect the development of a significant porƟon of the Mineral 
Resources of the Yecora property.  There can be no assurance that TCP1 will be able to negoƟate 
such agreement on terms that are saƟsfactory. 

The qualified person for the mineral resource is Jaime Andres Beluzan on behalf of Sepor Services 
LLC. The mineral resource could change as addiƟonal drilling is completed or as addiƟonal process 
recovery informaƟon becomes available. Changes to the geological interpretaƟon or addiƟonal 
geotechnical invesƟgaƟon could affect the mineral resource. Metal prices and operaƟng costs 
could materially change the resources in a posiƟve or negaƟve way. 
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23 Adjacent ProperƟes 

The only activity on adjacent properties is by Minera Alamos Inc., which controls all adjacent 
lands except for approximately 60% of the northeastern Yecora property boundary (Figure 23.1). 
Mineral Alamos Inc. has been most active along the southern boundary of the property where it 
currently is open pit mining and heap leaching gold. Open pit mining started adjacent to the 
southeast corner of the Yecora project property, and first gold was produced in late 2021 (Minera 
Alamos Inc. Press Release Nov. 4, 2021). Exploration drilling by Minera Alamos Inc. continues 
along the southern border of the Yecora property with an effort to expand mineable gold 
resources for the current operation (Minera Alamos Inc. Press Release Oct. 3, 2023). The qualified 
person has been unable to verify the information and the information is not necessarily indicative 
of the mineralization on the property that is the subject of the technical report. 
 

 

 

Figure 23.1 Land posiƟon of Minera Alamos Inc. relaƟve to the Yecora Project 
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24 Other Relevant Data and InformaƟon 

There is no relevant informaƟon to report. 
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25 InterpretaƟons and Conclusions 

This Technical Report presents a maiden Mineral Resource esƟmate for the Yecora property 
located in the Yecora municipality of Sonora, Mexico. The esƟmaƟon of a Mineral Resource 
indicates that there is mineralizaƟon with reasonable prospects for eventual economic extracƟon. 

Modern drilling began at the Yecora property in 2014 and the most recent drilling was completed 
by TCP1 in 2022. The breccia bodies and veins are open at depth in most areas. There is potenƟal 
to add Mineral Resources along strike of the idenƟfied mineralized structures. 

The Mineral Resources were established by building a 3-D block model to esƟmate the in-situ 
mineralizaƟon. Mineral Resource esƟmates for the model include in-situ material that meets the 
requirements for reasonable expectaƟon of economic extracƟon and is contained within a 
computer-generated pit shell. The economic and process input informaƟon to the algorithm is 
summarized in SecƟon 14.16. The author is the qualified person for the Mineral Resource. The 
Mineral Resource could change as addiƟonal drilling is completed or as addiƟonal process 
recovery informaƟon becomes available. Changes to the geological interpretaƟon or addiƟonal 
geotechnical invesƟgaƟon could affect the Mineral Resource. Metal prices and operaƟng costs 
could materially change the resources in either a posiƟve or negaƟve way. Table 14.17 
summarizes the Mineral Resources.  

 

Table 14.17 Yecora Project mineral resources, 4 August 2023 

 

The resulƟng pit shells extend onto lands where no mineral Ɵtle is held, and which have not been 
released for staking by the Mexican government. It is esƟmated that approximately 40% of the 
estimated resource is dependent on the government opening the lands for staking, and on the 
land being acquired by TCP1 to allow the pit limits to extend into these lands. There can be no 

Domain Category Type Tonnes (Mt) NSR (USD/t) Cu (%) Ag (g/t) Mo (PPM) Cu (Mlb) Ag (Koz) Mo (Mlb)
Mixed 2.59 31.58 0.17 20.73 652.5 9.66 1,727 3.73

Sulphide 21.03 45.62 0.31 27.97 778.7 143.16 18,912 36.10
Total Indicated 23.62 44.08 0.29 27.18 764.9 152.83 20,638 39.83

Mixed 2.38 39.17 0.27 26.85 583.9 14.00 2,053 3.06
Sulphide 7.60 45.82 0.31 22.33 979.8 51.30 5,458 16.42

Total Inferred 9.98 44.23 0.30 23.41 885.5 65.31 7,512 19.49
Mixed 0.004 44.37 0.26 39.52 521.0 0.02 4 0.00

Sulphide 1.66 59.50 0.45 46.62 527.0 16.55 2,482 1.92
Total Indicated 1.66 59.47 0.45 46.60 527.0 16.57 2,487 1.93

Mixed 0.16 36.47 0.34 24.55 291.2 1.22 130 0.11
Sulphide 1.04 44.45 0.38 31.20 392.0 8.60 1,043 0.90

Total Inferred 1.20 43.36 0.37 30.29 378.2 9.82 1,173 1.00
Mixed 2.59 31.60 0.17 20.76 652.4 9.68 1,731 3.73

Sulphide 22.68 46.64 0.32 29.34 760.3 159.71 21,394 38.02
Total Indicated 25.28 45.09 0.30 28.46 749.3 169.40 23,125 41.75

Mixed 2.54 38.99 0.27 26.70 564.9 15.22 2,184 3.17
Sulphide 8.64 45.66 0.31 23.40 909.1 59.91 6,501 17.32

Total Inferred 11.19 44.14 0.30 24.15 830.8 75.13 8,685 20.49

TOTAL

Indicated

Inferred

Breccias

Indicated

Inferred

Veins

Indicated

Inferred
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assurance that the government will re-open the lands for staking, or that the lands will either 
be acquired by TCP1, or an agreement negotiated with the eventual concession holder. 

Permit to drill expired after latest drill campaign. This permit would be extended for any new 
drilling. All other permits in place and valid. To the extent known, no other significant factors and 
risks affects access, title, or the right or ability to perform work on the property. 

 

26 RecommendaƟons 

This Technical Report and the estimation of a Mineral Resource indicate that there is 
mineralization with reasonable prospects for eventual economic extraction.  
 
All of the mineralisation comprised by the Mineral Resource Estimate with respect to the Yecora 
project is contained within mineral titles controlled by TCP1. However, the Mineral Resource 
Estimate is contained within a conceptual open pit shell used to demonstrate reasonable 
prospects for eventual economic extraction, whose margins pass beyond the property boundary 
of Yecora onto lands where mineral rights held by a third party were previously relinquished and 
have not yet been made available for re-staking by the government. A surface rights access 
agreement between TCP1 and the surface rights owner is in place over the entirety of the land 
covered by the conceptual open pit shell, although this agreement currently covers access for 
exploration and not specifically for mining. The Mineral Resource Estimate for Yecora assumes 
that an application to the government to release the adjacent lands for staking would be 
successful, or that an agreement can be negotiated with the surface rights owner to allow for the 
excavation of waste rock on their property. 
 
Approximately 40% of the esƟmated resource tonnes are dependent on the government opening 
the lands for staking, and on the land being acquired by TCP1 to allow the pit limits to extend 
into these lands. 

The Mineral Resource esƟmate has been prepared based on the Qualified Person’s reasoned 
judgment, in accordance with Canadian InsƟtute of Mining, metallurgy and Petroleum (CIM) Best 
PracƟces Guidelines and his professional standards of competence, that there is a reasonable 
expectaƟon that all necessary permits, agreements and approvals will be obtained and 
maintained, including either a successful applicaƟon to have the adjacent lands released for re-
staking, or an agreement with the surface rights owner to allow excavaƟon of waste material on 
its lands. In parƟcular, when determining the prospects for eventual economic extracƟon, 
consideraƟon was given to Mexican mining law which specifically permits applicaƟons for the 
release of lands for re-staking. The Failure to obtain either the adjacent mineral rights or an 
expanded access agreement would affect the development of a significant porƟon of the Mineral 
Resources of the Yecora property.  There can be no assurance that TCP1 will be able to negoƟate 
such agreement on terms that are saƟsfactory. 
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The author recommends that the on-going exploraƟon and in-fill drilling be conƟnued. The veins 
and breccia bodies are open at depth in most areas. There is potenƟal to add Mineral Resources 
along strike of the idenƟfied mineralized structures. The first phase would aƩempt to extend the 
primary breccia body at depth and use the new drill hole samples for addiƟonal metallurgical 
tesƟng including grind vs recovery and lock cycle flotaƟon tesƟng as well as grindability and 
abrasivity indices.  
 
The geophysical work mentioned in Section 6 was conducted by ASARCO in the early 1980’s. In 
order to better plan future drill hole campaigns, as well as better assessing the potential of 
unexplored mineralized areas, Mr. Even (independent Geology QP) would recommend the 
following regarding this and other items discussed below: 

1. Conduct new geophysical surveys over known mineralized zones as well as extensions of 
these zones. Including geophysical survey data in the geological model would help to 
understand the mineralized zones and plan for future drilling in the next exploration 
stage. 

2. Additional duplicate samples. To date, only duplicate samples have been taken from the 
coarse rejects of the samples. Duplicate samples of the sample pulps should also be taken 
for inclusion in the lots of samples sent to the laboratory for analyses. Duplicates should 
be given a new sample ID number so that the laboratory does not know that this is a 
duplicate. Of course, all quality control sample assays must be removed from the final 
database that is used for modeling and resource estimation. 

3. Additional Standard Reference Materials. Currently, CDN Standards 2, 3 and 4 are being 
used as checks for copper, lead, zinc and molybdenum, however, while this may be 
acceptable for this first early stage analysis, it is recommended that element-specific 
standards be used and that standards for gold (if it is to be considered in future 
exploration), silver, copper, lead, zinc and molybdenum include standards that roughly 
coincide with each of the low, medium and high grade ranges for these minerals in this 
deposit. 

4. While it is understood that this is an early-stage exploration project, It is prudent to 
include work that may not be a high additional cost, but will prove very valuable and 
essential in the next stages of this project if results warrant it. In particular, geotechnical 
core logging is recommended on all future drill campaigns. Currently, only RQD is being 
recorded. This OP recommends using a geotechnical logging system that records the rock 
mass characteristics that allow for open pit design and/or underground design, such as 
with either the Laubscher RMRM or Bieniawski RMR systems. 

 

Table 26.1 shows the estimated costs of the recommended drilling, sampling, and testing 
proposed for the first phase, expected to start at the second semester 2024. 
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Table 26.1 Recommended Drilling, Sampling, TesƟng 
 

Depending on the results obtained from the execuƟon of the first phase, further reporƟng may 
be necessary in the case that the results are material to the Project. In that case, the models 
would be updated, and the associated resource esƟmaƟons and classificaƟons would be 
completed, and a new Technical Report would be released. This first phase addiƟonal cost is 
esƟmated at CDN$75,000. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Drilling

Testing (assays, 
duplicate samples, 
standards and 
geotechnical logging ) 

Metallurgical 
Testing

Geophysical 
survey

Total

5 550 400 300 50 50 800

Estimated 
number 
of holes

Estimated 
average hole 

depth (m)

CDN$('000)
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