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1. SUMMARY 

1.1. Introduction 

This Report provides information on Mineral Resource and Mineral Reserve estimates, and mine and 

process operations and planning for the Santa Elena mine. The Mineral Resource and Mineral Reserve 

estimates are reported in accordance with the Canadian Institute of Mining, Metallurgy and Petroleum 

(CIM) Definition Standards for Mineral Resources and Mineral Reserves (May 2014; the 2014 CIM 

Definition Standards). 

For the purpose of this Report the following naming convention was adopted: 

¶ άSanta Elena Silver/Gold Mineέ (Santa Elena or Santa Elena mine) is used to refer to the property 

where the underground mine operation, the processing plant and the associated infrastructure is 

located, Santa Elena also refers to the limits of all of the consolidated mining concessions; 

¶ άSanta Elena depositsέ is used to refer to the mineralized zones within the currently-operating 

underground mine. 

¶ άErmitaño ǇǊƻƧŜŎǘέ ƛǎ used to refer to the mineralized zones and underground mine currently 

under development.  

Units of measurement are metric unless otherwise noted. All costs are expressed in United States dollars 

unless otherwise noted. 

1.2. Property Description, Location and Access 

The Santa Elena mine is a producing underground gold and silver mining complex owned and operated by 

ǘƘŜ /ƻƳǇŀƴȅΩǎ ǿƘƻƭƭȅ ƻǿƴŜŘ ƛƴŘƛǊŜŎǘ ǎǳōǎƛŘƛŀǊȅΣ bǳǎŀƴǘŀǊŀ ŘŜ aŞȄƛŎƻΣ {Φ!Φ ŘŜ /Φ±Φ όbǳǎŀƴǘŀǊŀύΦ ¢ƘŜ 

property is in Sonora, México, approximately 150 kilometres northeast of the state capital city of 

Hermosillo and seven kilometres east of the community of Banámichi. The property is centered on latitude 

30°01.3'N and longitude 110°09.5'W.  

The Santa Elena mine can be easily accessed year-round by paved highways 90 km east from Hermosillo 

to Ures, then 50 km north along a paved secondary road to the community of Banámichi, then by a well-

maintained gravel road for seven kilometres to the mine site. The Ermitaño project can be accessed by a 

10 kilometres gravel road from the Santa Elena mine. 

In 2015, First Majestic completed the acquisition of SilverCrest Mines Inc. (SilverCrest), the then-owner of 

Nusantara and the Santa Elena mine. 

In 2017, First Majestic expanded the Santa Elena property by purchasing a royalty-free 100% interest in 

the El Gachi property from Santacruz Silver Mining Ltd. 
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First Majestic expanded the Santa Elena property again in 2018 by completing the acquisition of a 100% 

interest in the Ermitaño and Cumobabi properties from Orogen Royalties Inc., formerly Evrim Resource 

Corp. (Orogen). Upon completion of the exercise, Orogen retained a 2% net smelter return (NSR) royalty 

from the sale of mineral products extracted from the Ermitaño property, and retained a 1.5% NSR from 

the sale of mineral products extracted from the Cumobabi property. In addition, there is an underlying 

NSR royalty where Osisko Gold Royalties Ltd (Osisko) retains a 2% NSR from the sale of mineral products 

extracted from the Ermitaño and Cumobabi properties. 

In December 2020, First Majestic completed all option payments and work commitments, and acquired 

100% interests in the Los Hernandez property from Pan American Silver Corp., (PanAm). Upon completion 

of the exercise, PanAm retained a 2.5% NSR from the sale of mineral products derived from the Los 

Hernandez property. 

The Santa Elena mine complex currently consists of 32 individual concessions covering 102,172 hectares 

and four concessions applications in process which cover 72 hectares, for a total of 102,244 hectares. 

First Majestic is party to a purchase agreement (streaming) with Sandstorm Gold Ltd. (Sandstorm). 

Sandstorm invested $12 million in May 2009 and an additional $10.0 million in March 2014 which entitles 

Sandstorm to receive 20% of the gold production from the Santa Elena mine in exchange for ongoing 

payments equal to the lesser of $464/oz Au (as of December 2020 and subject to a 1% annual inflation 

adjustment) and the prevailing market price, for each gold ounce delivered under the agreement. 

Surface rights in the area of the mining concessions are held both privately and through group ownership 

either as communal or Ejido lands. First Majestic has agreements in place regarding surface rights with 

Bienes Comunales de Banámichi, Mr. Francisco Maldonado, Dabafa S.P.R. de R.L., Ejido Banámichi, and 

the Community of Banámichi. As of October 2021, all obligations have been met for these agreements. 

Santa Elena holds the necessary permits to operate, such as the Environmental License, water rights 

concessions, and federal land occupation concessions, inclusive of the permits to operate the Ermitaño 

project. 

Environmental liabilities for the operation are typical of those that would be expected to be associated 

with an operating underground precious metals mine, including the future closure and reclamation of 

mine portals and ventilation infrastructure, access roads, processing facilities, power lines, filtered tailings 

and all surface infrastructure that supports the operations. 

1.3. History 

London-based Consolidated Goldfields of Mexico Limited owned and operated the Santa Elena mine in 

the late 19th century and mined from surface and underground until around 1910. There is no indication 

of any further significant mining or exploration at Santa Elena until Industrias Peñoles S.A de C.V. drilled 

two or three holes on the property in the 1960s. During the early 1980s, Tungsteno de Baviacora 
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(Tungsteno) owned the property and mined 45,000 tonnes grading 3.5 g/t Au and 60 g/t Ag from an open 

cut. Tungsteno periodically surface mined high silica/low fluorine material from Santa Elena.  

The property remained under control of Tungsteno until 2009, when SilverCrest Mines Inc. (SilverCrest) 

acquired 100% of the Santa Elena property. SilverCrest commenced production from the Santa Elena open 

pit in October 2010 and by year end 2014 had produced 3.7 Mt at an average grade of 53 g/t Ag and 1.47 

g/t Au and in 2015 was producing gold and silver by processing 3,000 tpd of mineralized material from 

open pit, and underground mining, and reprocessing previously heap-leached material. First Majestic 

acquired the Santa Elena property in October 2015. 

From 2015 to June 30, 2021, Santa Elena has extracted 3.34 Mt at 125 g/t Ag and 2.20 g/t Au from the 

underground mine and has reprocessed 2.42 Mt at 41 g/t Ag and 0.69 g/t Au from previously leached 

material. 

1.4. Geological Setting, Mineralization and Deposit Types 

The Santa Elena deposits are hosted in rocks of the Sierra Madre Occidental (SMO), an igneous province 

that extends from the USAςMexican border south to Guadalajara, Mexico. The SMO geological province 

consists of Late Cretaceous to early Miocene volcanic and sedimentary rocks that formed during two main 

periods of continental magmatic activity. The first period, concurrent with the Laramide orogeny, 

produced an intermediate intrusive suite and its volcanic counterpart. These rocks, named the Lower 

Volcanic Complex (LVC), include the Late Cretaceous to Paleocene volcanic succession of the Tarahumara 

Formation and are intruded by the Sonora batholiths. In the late Eocene, volcanism became dominated 

by rhyolitic ignimbrites. Extensional basins and associated continental sedimentary deposits formed 

between 27 Ma and 15 Ma in a northςnorthwest-trending belt along the western half of the SMO. 

Many significant porphyry deposits of the SMO occur in the LVC rocks. Northwest-trending fault zones 

associated with early Eocene eastςwest directed extension, appear to control epithermal mineralization 

in the Sonora region. The Santa Elena Main Vein and the Ermitaño Vein have orientations similar to this 

extensional trend. 

The Santa Elena and the Ermitaño deposits are the most significant zones of gold and silver mineralization 

currently known within the Santa Elena property. 

Drilling at the Santa Elena mine has delineated three primary structures occupied by veins. The Main Vein 

strikes east, dips approximately 55ς45° south and is delineated 1,950 m along strike and 750 m down dip. 

The Alejandra and America Veins are splay of the Main Vein and strike east to eastςsoutheast and dip 

steeply to the south. Andesite and granodiorite dykes occur adjacent and sub-parallel to the Main Vein. 

Drilling at the Ermitaño project has delineated one primary vein, one secondary vein and several sub-

parallel tertiary veins. The Ermitaño Vein strikes east, dips 60° to 80° north, and is delineated 1,800 m 

along strike and 550 m down dip. The vein is best developed where the structure cuts the older, brittle 

volcanic rocks. 
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The mineral deposits of Santa Elena are typical of low sulphidation gold and silver epithermal vein-hosted 

deposits. Silver and gold mineralization is hosted in quartz veins and stockworks displaying typical 

epithermal textures, including banded, crustiform and vuggy quartz, bladed calcite (pseudomorph to 

quartz) and hydrothermal breccia. Sulphide abundance is generally low within the veins and are 

dominantly pyrite and pyrrhotite with minor galena, sphalerite, and chalcopyrite. Gold occurs typically as 

native gold, electrum, and silver occurs as electrum, minor acanthite, and argentite. 

1.5. Exploration 

There have been several surface and airborne exploration surveys and studies completed within the Santa 

Elena mineral concessions since 2006, including prospecting, mapping, rock and soil geochemical 

sampling, petrographic and spectrographic studies, magnetic, electromagnetic, and induced polarization 

surveys. Most of this work has focused on the Santa Elena mine and Ermitaño project areas. The regional 

satellite and airborne surveys have been useful for developing a conceptual geological framework and 

local mapping and geochemical soil and rock sampling have been useful for identifying prospective drill 

targets.  

Drilling remains the best and most widely used exploration tool within the Santa Elena property. 

1.6. Drilling 

Between 2006 and June 30, 2021, 990 drill holes totalling 186,317 m were drilled at the Santa Elena mine, 

including 797 core holes and 76 reverse circulation (RC) and reverse circulation collared drill holes finished 

with core drill tail holes (RCDD). The drilling delineated three primary vein-hosted gold and silver deposits. 

The Main Vein is the most prominent. Drilling in 2020 and 2021 has revealed that mineralization in the 

Alejandra and America Veins remains open at depth. Mineralization is narrowing at depth in the Main 

Vein, and current drilling has limited the potential local down dip extent 

Between 2016 and June 30, 2021, 288 core drill holes totalling 88,056 m were drilled at the Ermitaño 

project, including six metallurgical holes and four geotechnical holes. Drilling has delineated one primary 

vein, one secondary vein and several tertiary veins. The Ermitaño Vein is the most prominent and strikes 

east and dips approximately 80° north in the west where the bulk of current gold and silver mineralization 

occurs, and approximately 60° north in the eastern area. Widely spaced drilling in 2020 and 2021 on the 

Ermitaño project has shown that gold and silver mineralization in the Ermitaño Vein remains open at 

depth to the east. 

Between 2011 and June 30, 2021, 155 core drill holes totalling 39,875 m of drilling have been completed 

in 11 regional target areas. 
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1.7. Sampling, Analysis and Data Verification 

The Santa Elena and Ermitaño Mineral Resource estimates are based on logging and sampling of NQ and 

HQ diameter core and underground channel samples. The entire length of drill core is photographed and 

logged for lithology, mineralization, structure, and alteration. Core recovery, rock quality designation 

(RQD) and specific gravity measurements are also collected. Sampling intervals respect lithology and 

mineralization boundaries. The core is sawn in half for sampling. Channels are taken within a 20 cm wide 

swath along the line using a hammer and hand chisel and are collected on a tarpaulin and then bagged.  

Sample quality control is monitored using certified reference materials (CRMs), blanks, and quarter-core 

field duplicates, coarse reject duplicates, and pulp duplicates. Coarse reject and pulp samples are 

prepared and inserted by the primary laboratory during sample preparation. Pulp duplicates are also 

periodically submitted to a secondary laboratory to assess between-laboratory bias. 

Before 2016, samples were dispatched to ALS in Hermosillo or Chihuahua, Mexico and Bureau Veritas in 

Hermosillo, Mexico. Since 2016, samples from Ermitaño are dispatched to SGS in Durango or Hermosillo, 

Mexico. The ALS and SGS laboratories are independent of First Majestic. Samples from the Santa Elena 

ƳƛƴŜ ǳƴŘŜǊƎǊƻǳƴŘ ŘǊƛƭƭ ƘƻƭŜǎ ŀǊŜ ŘƛǎǇŀǘŎƘŜŘ ǘƻ CƛǊǎǘ aŀƧŜǎǘƛŎΩǎ /ŜƴǘǊŀƭ [ŀōƻǊŀǘƻǊȅ ƛƴ WƻǎŜ [ŀ tŀǊǊƛƭƭŀΣ 

Durango, Mexico (Central Laboratory). This laboratory is not independent of First Majestic. Underground 

channel samples are sent to the Santa Elena Laboratory.  

The SGS laboratories conform to the ISO/IEC 17025 standard and most regional facilities have been ISO 

9001 certified since 2008. The Central Laboratory received ISO 9001 accreditation in mid-2015 and 2017. 

The Santa Elena laboratory received ISO 9001 accreditation in August 2021 has been managed by the 

Central Laboratory since 2016. 

At SGS samples are dried crushed and pulverized and then analyzed for 34 elements using aqua regia 

digestion with an inductively-coupled plasma (ICP) atomic emission spectroscopy finish. Samples are also 

analyzed for silver by three-acid digestion with an atomic absorption (AA) spectroscopy finish. Samples 

returning greater than 300 g/t Ag from are reanalyzed for silver by 30 g fire assay with a gravimetric 

method. Gold is analyzed by a 30 g fire assay with an AA finish and samples returning >10 g/t Au are 

reanalyzed for gold by a 30 g fire assay with a gravimetric finish. 

At the First Majestic Central Laboratory samples are dried crushed and pulverized and then analyzed for 

34 elements by two-acid digestion with an ICP finish. All samples are also analyzed for silver by three-acid 

digestion with AA finish. Samples returning greater than 300 g/t Ag are reanalyzed for silver by a 20 g fire 

assay with a gravimetric finish. Gold is analyzed by two-acid digestion with an AAS finish. Samples 

returning >10 g/t Au are reanalyzed for gold by a 20 g fire assay with a gravimetric finish.  

At the Santa Elena Laboratory samples are dried crushed and pulverized and then analyzed for silver by a 

30 g fire assay gravimetric finish. Gold is analyzed by a 30 g fire assay AA finish. Samples with gold values 

>10 g/t Au are analyzed by a 30 g fire assay gravimetric method. 
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Data verification included data entry error checks, visual inspections of important data, and a review of 

QAQC assay results for data collected between 2012 and June 2021 from the Ermitaño, Alejandra, 

America, Santa Elena Main, and Tortugas veins (the verification dataset). Several site visits were also 

completed as part of the data verification process at which time drilling, logging, and sampling procedures 

were observed and cross sections as, core photos, core logs, and QAQC reports were reviewed. No 

significant transcription errors or grade accuracy and contamination issues were observed. 

1.8. Mineral Processing and Metallurgical Testing 

Santa Elena is an operating mine and the metallurgical test-work data supporting the initial plant design 

has been proven and reinforced by plant operating results through the years of operation, combined with 

more recent metallurgical studies. 

Metallurgical testing along with mineralogical investigation is periodically performed, and metallurgists at 

the plant are continually testing to optimize metal recoveries and to reduce operating costs. Composite 

samples are analyzed monthly to determine the metallurgic behaviour of the mineralized material fed to 

the processing plant. The metallurgical testing is carried out by the Central Laboratory and occasionally 

by third party laboratories. 

Typical metal recoveries for the Santa Elena mineralized material ranged from 91% to 94% for silver and 

94% to 97% for gold from the combination of run-of-mine (ROM) production from the underground mine 

and the leach pad material. 

To determine the metallurgical behavior of the Ermitaño mineralized material that will be fed to the Santa 

Elena processing plant, a preliminary testwork program was carried out at the Central Laboratory, 

followed by a comprehensive sampling and testwork program conducted at SGS Mineral Services, 

Lakefield, ON, Canada in 2020 and 2021. Based on this testwork, metal recoveries for the Ermitaño deposit 

for Q1 to Q3 2022 are projected at 92.6% for gold and 66.0% for silver. In Q4 2022, a new Tailings Press 

Filter and additional equipment will be added to the processing plant improving expected gold recovery 

to 94.5%.  

Due to the high purity of the Santa Elena doré (>98% silver and gold), no penalties are applied by the 

refineries for the presence of heavy metals. This purity is expected to be maintained after processing the 

Ermitaño ore. 

1.9. Mineral Resources and Mineral Reserves Estimates 

1.9.1. Mineral Resources 

The block model Mineral Resource estimates are based on the database of exploration drill holes and 

production channel samples, underground level geological mapping, geological interpretations and 

models, as well as surface topography and underground mining development wireframes available. The 
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combined drill hole and channel sample database for Santa Elena was reviewed and verified by the 

resource geologists and support that the QAQC program was reasonable. The sample data used in the 

Mineral Resource estimate consists of exploration drill holes, production channel and sawn channel 

samples. Mineral Resource estimate for the Ermitaño project only consisted of diamond drill-holes.  

Geostatistical analysis, analysis of semi-variograms, block model resource estimation, and validation of 

the model blocks were completed. 

The drill hole and channel samples were composited to an appropriate sample length and evaluated for 

high-grade outliers that were capped to values considered appropriate for estimation. Capping of 

composite sample values was limited to a select few extreme values. Outlier restriction was also used to 

restrict the influence of high-grade samples. 

The dominant gold and silver mineralization trends were identified based on the 3D numeric models for 

the metal in each domain. To establish the metal grade continuity within the domains, model variograms 

for composite values were developed along the trends identified, and the nugget values were established 

from downhole variograms. 

Bulk density was derived from SG measurements. Bulk density for the resource domains was either 

estimated into the block models from the SG data or the mean SG value was assigned. 

Block model estimates were completed for gold and silver. Block grades were estimated by either inverse 

distance squared (ID2) or ordinary kriging (OK). The method chosen in each case considered the 

characteristics of the domain, data spacing, variogram quality, and which method produced the best 

representation of grade continuity. 

All channel samples that were used during construction of the geological models were reviewed. Only 

those channels that completely cross the mineralized deposit were used during grade estimation. 

If channel samples were used, the grade estimation was completed in two successive passes. The first 

pass used all composites, including channel samples, and only estimated blocks within a restricted short 

distance from the channel samples. The second pass applied less restrictive criteria using drill hole 

composites only. If only drill hole composites were used, the estimation was often completed with a single 

pass. 

The Mineral Resources were classified into Measured, Indicated, or Inferred categories based on the 

confidence in the geological interpretation and models, the confidence in the continuity of metal grades, 

the sample support for the estimation and reliability of the sample data, and on the presence of 

underground mining development providing detailed mapping and production channel sample support. 

The Mineral Resource estimates for Santa Elena and Ermitaño are summarized in Table 1-1 and Table 1-2 

using the silver-equivalent (Ag-Eq) cut-off grades appropriate for the mining method assigned to each 

domain, and an effective date of June 30, 2021. Measured and Indicated Mineral Resources are reported 

inclusive of Mineral Reserves. Mineral Resources that are not Mineral Reserves do not have demonstrated 
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economic viability. The Qualified Person for the estimate is Mr. Phillip Spurgeon, P.Geo, a First Majestic 

employee.  
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Table 1-1: Santa Elena Silver/Gold Mine Mineral Resource Estimates, Measured and Indicated Category  

(Effective date June 30, 2021) 

 

Table 1-2: Santa Elena Silver/Gold Mine Mineral Resource Estimates, Inferred Category 

(Effective date June 30, 2021) 

 

(1) Mineral Resource estimates are classified in accordance with the CIM Definition Standards on Mineral Resources and Mineral 

Reserves, whose definitions are incorporated by reference into NI 43-101. 

(2) The Mineral Resource estimates are based on internal estimates prepared as of June 30, 2021. The information provided was 

reviewed and prepared by Phillip Spurgeon, P.Geo., a First Majestic employee. 

(3) Silver-equivalent grade is estimated considering metal price assumptions, metallurgical recovery, and the metal payable terms. 

      Ag-Eq = Ag Grade + (Au Grade x Au Recovery x Au Payable x Au Price) / (Ag Recovery x Ag Payable x Ag Price). 

(4) Metal prices used in the Mineral Resources estimates were $26.00/oz Ag and $1,850/oz Au. 

(5) Metallurgical recovery was 92.7% for silver and 95.5% for gold for Santa Elena and the heap leach pad. For Ermitaño, the 

metallurgical recovery used was 72.0% for silver and 98.0% for gold based on Preliminary Metallurgical Testwork conducted at 

the Central Laboratory. 

(6) Metal payable used was 99.85% for silver and 99.80% gold. 

(7) The cut-off grade used to constrain the Mineral Resource estimate was 95 g/t Ag-Eq for all Santa Elena mine domains and 70 

g/t Ag-Eq for the heap leach pad. The cut-off grade used for the Ermitaño zone domains was 135 g/t Ag-Eq. The cut-offs used 

were based on actual and budgeted operating and sustaining costs.  

(8) Tonnage is expressed in thousands of tonnes; metal content is expressed in thousands of ounces. 

(9) Totals may not add up due to rounding. 

(10) Measured and Indicated Mineral Resources are reported inclusive of Mineral Reserves. Mineral Resources that are not Mineral 

Reserves do not have demonstrated economic viability. 

Risk factors that could materially impact the Mineral Resource estimates include: metal price and 

exchange rate assumptions; changes to the assumptions used to generate the silver-equivalent grade cut-
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off grade; changes in the interpretations of mineralization geometry and continuity of mineralized zones; 

changes to geological and mineralization shape and geological and grade continuity assumptions; 

unexpected increase in groundwater inflows into the mine workings beyond the ones considered in the 

geohydrological models; changes to geotechnical, mining, and metallurgical recovery assumptions; 

changes to the assumptions related to the continued ability to access the site, retain mineral and surface 

rights titles, maintain environment and other regulatory permits, and maintain the social license to 

operate. The production channel sampling method has some risk of non-representative sampling that 

could result in poor precision and accuracy. 

1.9.2. Mineral Reserves 

The Mineral Reserves estimation process consists of converting Mineral Resources into Mineral Reserves 

by identifying material that exceeds the mining cut-off values while conforming to specified geometrical 

constraints determined by the applicable mining method and applying modifying factors such as mining 

dilution and mining recovery factors. If the Mineral Resources comply with the previous constraints, 

Measured Resources could be converted to Proven Reserves and Indicated Resources could be converted 

to Probable Reserves, and, in some instances, Measured Resources could be converted to Probable 

Reserves if any or more of the modifying factors reduces the confidence of the estimates. 

The Mineral Reserves for the Santa Elena Silver/Gold Mine are presented in Table 1-3. 
































































































































































































































































































































































































































































































































































