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1  Summary  

1.1  General and terms of reference  

This Technical Report (Report) on the Berenguela Property (Property) has been prepared by AMC 

Mining Consultants (Canada) Ltd. (AMC) of Vancouver, Canada on behalf of Aftermath Si lver Ltd. 
(Aftermath or the Issuer), of Vancouver, Canada. This report is an initial report for the Issuer who 

has completed the initial closing of a transaction to SSR Mining (SSRM). Final closing of the 

t ransaction is expected to take place on or before 24 November 2026.  

There is an earlier NI 43 -101 Technical Report on the Property titled ñTechnical Report on the 

Berenguela Property, South Central Peruò, prepared for Silver Standard Resources Inc. authored by 

James A. McCrea, P.Geo., and with a signing d ate of 26 October 2005. This report has been prepared 
by AMC in accordance with the requirements of National Instrument 43 -101 (NI 43 -101) ñStandards 

of Disclosure for Mineral Projectsò and the Canadian Securities Administrators (CSA) for lodgement 
on CSAôs System for Electronic Document Analysis and Retrieval (SEDAR). The Issuer is a Canadian 

junior exploration company focused on silver and is listed as AAG.V on Tier 2 of the TSX.V exchange, 

and as AAGFF on the OTCQB.  

1.2  Property description, ownership, and location  

The Property within which the Berenguela project (Berenguela or the Project) is located , is  in the 

province of Lampa  in the Republic of Peru. The province of Lampa is located in the department of 
Puno . The approximate coordinates fo r the centre of the Property are 8,268,274 mN and 

331,860  mE (WGS 84 zone 19), or at a latitude 15Á39ô30ò S and longitude 70Á34ô06ò W. It  lies 
between 4,150 and 4,280 m above sea level (masl) in the Western Cordillera of southern Peru in a 

geographical ter rain known as the altiplano (high plateau).  Exploration can be performed year - round  

as can any f uture mining activities.  

Berenguela is located six kilometres north -east of the town of Santa Lucía, on the boundary between 

two communities, Cayachira to the east and Andamarca to the west.  

The transaction with SSRM is to purchase 100% of the Property through the purchase of SSRMôs 
shares in the Peruvian holding company Sociedad Minera Berenguela S.A. (SOMINBESA). The 

amended terms of the acquisition includ e certain staged payments, the completion of a Preliminary 
Feasibility Study (PFS) and filing on SEDAR of a NI 43 -101 Technical Report summari zing the PFS, 

and the granting of a sliding scale net smelter return (NSR) royalty to SSRM.  

There is a total of 17  mining concessions held by SOMINBESA, as recorded on the Public Registry 

which have a total area of 7,357 ha.  

Access to the Property can be made all year round from Juliaca driving SW on highway 34A for 
about 65 km via Santa Lucía. This trip takes between  45 min to 1 hour. Alternatively, the Property 

can be reached from Arequipa on highway 34A for about 120 km to Santa Lucía, a trip of about 

3 hours.  

1.3  History  

Berenguela has a long history of exploration and production dating back to Colonial times. Th rough 

the first half of the 20 th  century, Lampa Mining was the main player and directly shipped or operated 
a plant until cessation of operations in 1965. During that period from 1913 until the cessation of 

operations , records show that approximately 500,000 tons  was mined, and 3.24 million ounces of 

silver and 3,946 tons of copper  produced.  
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After some options agreements with ASARCO, Cerro de Pasco, and Charter Consolidated, Lampa 

Mining lost ownership of the Property i n 1972 and it reverted to the state. Ownership passed to 
Minero Peru, a state -owned company . I n 1995  a policy of privatization was adopted by the Peruvian 

ministry responsible for Minero Peru, with the result that the Property was offered for sale. Kappes ,  
Cassiday & Associates (KCA) purchased the Property in 1995 by competitive bid and formed a 

private Peruvian company, SOMINBESA to manage the project. Following acquisition of the 

Property, KCA conducted a surface bulk -sampling program between 1995 and 199 7, collecting two 

bulk samples for hydrometallurgical testwork.  

In March of 2004, Silver Standard Resources (Silver Standard), now SSR M, entered into an option 

agreement with SOMINBESA to purchase 100% of the silver resources contained in the Berenguela 

Project. Between 2004 and 2005 Silver Standard completed the required exploration commitments, 

by undertaking 222 reverse circulation (RC) drill and a Mineral Resource estimate reported under 

NI 43 -101.  

In January 2006 Silver Standard signed a share purchase  agreement to acquire 100% of 
SOMINBESA for aggregate payments of US$2M in cash and US$8M in shares of Silver Standard, 

with KCA retaining a 2% net NSR on copper production, capped at US$3M . 

Silver Standard completed drill programs in 2010 and again in 201 5, and in February 2017 

announced that it ha d entered into a definitive agreement to sell 100% of SOMINBESA to Valor 

Resources Limited (Valor), an Australian listed company. Between 2017 and 2018, Valor completed 

geochemical surveys , an RC drilling program  of 67 holes , and completed a JORC (2012) Mineral 

Resource estimate and a scoping study.  

In January 2019 Valor signed a joint venture option agreement with Kennecott Exploration 

Company, later assigned to Rio Tinto Mining and Exploration (Rio Tinto) . In 20 19 Rio Tinto 

completed four diamond drillholes for 1,427 m, collected 707 geochemical samples , and relogged 

15  historical drillholes. In January 2020 Rio Tinto elected to not continue with the option agreement.  

In March 2020 Valor w as unable to meet required cash payments and SSRM commenced transfer 

of the ownership of SOMINBESA back to SSRM.  

On 1 October 2020 Aftermath announced it had signed an acquisition agreement with SSRM to 
purchase 100 %  of the Berenguela silver - copper through t he purchase of 100 %  of the shares in 

SOMINBESA.  

There have been numerous historical estimates but the Qualified Person ( QP)  has not done sufficient 

work to classify the historical estimates as current Mineral Resources and the Issuer is not treating 

the hi storical estimates as current Mineral Resources.  

1.4  Geology and mineralization  

The Property is located in the Santa Luc ía district, in the Western Cordillera, also known as the 

Cordillera Occidental, on the western edge of the Andean mountain range . The major  tectonic event, 
the Andino Orogeny, occurred in the Late Cretaceous, continuing into the Early Tertiary, uplifting, 

and folding pre -Tertiary sedimentary sequences.  The Western Cordillera has been formed as a result 
of convergence, or collisional plate tec tonics which has been occurring since the early Mesozoic; 

whereby the oceanic crust of the Nazca plate is being subducted beneath the South American plate.  
Extension and subsidence east of the early Andean volcanic arc led to the development of  a back -arc 

basin along the length of the Western Cordillera during the Jurassic. Since then, multiple episodes 

of sedimentary rock formation and subsequent exhumation and recycling have occurred.  
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Uplift of fault bound blocks of Jurassic sediments, followed by erosion  with the onlap of Cretaceous 

sequence  occurred in the area of the Property. These include the Lower Cretaceous arenites of the 
Angostura Formation, also referred to as the Huancané Formation, and the carbonates of the 

Mid -Cretaceous Ayavacas Formation whi ch host the Berenguela minerali zation.  

The stratigraphy of the central core of the Property, and the location of the known minerali zation, 

is dominated by the lower Ayavacas Formation, where it forms a prominent whale -back ridge that 
stands above the lower  lying pampa. The Ayavacas Formation comprises folded thickly bedded, light 

grey limestones and dolomiti zed limestones. Several WNW -trending bodies of black massive, 
patchy, and fracture -controlled manganese oxide replacement minerali zation is emplaced in the 

folded limestones.  Interfingered with the carbonates are thin -bedded claystones and sandstones 

that generally are reddish in colour; a transitional unit called the Murco Formation.  Crystalline 

gypsum lenses are located with red mudstone along the entir e length of the known mineralization.  

Conformably underlying the Ayavacas Formation is the Mid -Cretaceous Huancané Formation ,  

consisting of reddish and locally green arenites and evaporites. This formation does not outcrop in 

the central project area but h as been recogni zed in drill core below the minerali zation.  

Within the Property, the Ayavacas limestones are strongly folded as a result of a compression event 
during the Andean Orogeny. The anticlines and synclines have axial planes of trending 105° - 120° 

(WNW-ESE) and appear to be mostly open folds on the basis of the inter - limb angles, although 

isoclinal folds may also occur locally.  

While weathering has resulted in a near surface supergene layer, below, the hypogene sequence 

appears to be characterized by  low temperature hydrothermal facies.  

The limestones of the Ayavacas Formation at the deposit have been dolomiti zed to some extent, 
and then replaced to varying degrees by manganese. Manganese occurs as massive replacements, 

forming solid manganese mineralization or as manganese oxide fracture infill in carbonate .  

The main manganese minerals are psilomelane and pyrolusite. In addition, a number of manganese 

minerals containing significant amounts of copper and zinc. Studies on the deportmen t of silver 
suggested that silver occurs as disseminated silver sulphide ï acanthite / argentite as well as some 

minor unidentified silver sulphosalt species mostly in the manganese matrix. The copper 
minerali zation occurs both in association with manganes e (pyrochroite and lampadite) and 

independently, as very fine sulphides such as chalcocite in transitional minerali zed material.  

There have been several contrasting genetic models advanced for the Berenguela Ag -Cu-Mn deposit. 

Based on the latest informatio n, the deposit model favoured by Aftermath is that Berenguela is a 
low sulphidation style base  and silver bearing, lithology -controlled, carbonate replacement deposit 

(CRD).  

1.5  Exploration  

While no exploration has been carried out by the Issuer, exploration h as been carried out over the 
years, though the majority of the activity has been drilling. Geological mapping at various scales 

has been carried out, but predominantly at deposit scale by Silver Standard.  

A number of geophysical methods have been run consisting of gravity, magnetics, Induced 

Polarization (IP), and Magneto - Tellurics by Silver Standard and a detailed magnetic survey by Rio 

Tinto. Other than the IP, surveys were directed at the deposit.  
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Geochemical sampling has predominantly consisted of rock chips and soils, with a small number of 

stream sediments and grab samples being taken. The rock chip sampling has demonstrated two 

targets to the south and west of the deposit called Berenguela 2 and Berenguela West.  

Silver Standard completed 11 shall ow shafts or pits for both bulk sampling and grade validation as 
they twinned drillholes. This was on the 2004 drilling and comparisons were mixed and quite 

variable.  

1.6  Drilling  

No drilling has been performed by the Issuer  to date. Aftermath has compiled and  checked original 

data from the programs from 2004 to 2019 building a relational database in MS Access.  

Since 2004 a total of 323 diamond drillholes (DD) and RC holes totalling approximately 36,473 m 
in length have been drilled on the Property consisting o f 32 DD  and 291  RC holes. Of this 53% of 

the metres was carried out by Silver Standard in the 2004 and 2005 campaigns. This was RC drilling 
and in the 2004 program issues were encountered with recovery and possible contamination. All of 

these holes were sp ecifically drilled on the deposit and on a nominal 50 m x 50 m grid.  

The Silver Standard drilling in 2010 was  designed to test several geophysical and geochemical 

targets. Of the 17 holes, e leven of the holes were drilled outside of the deposit area, to the south 
and east. Six holes were drilled on the edge of the 2004  /  2005 drilling area exploring below the 

then known mineralization . All holes intersected mineralization although at lower overall grades 
than in the previous program . These holes were the first holes to test deeper levels at Berenguela, 

helping to define the stratigraphy below the known carbonate units. Core recovery was not recorded , 

but downhole surveys were completed, and core photographs taken.  

Silver Standardôs final program on the Property was in 2015 and consisted of 11 diamond core 
holes: five HQ size and six PQ size. The main purpose of the program was to obtain metallurgical 

samples and in part replicate or twin vertical RC holes from the 2004 / 2005 program. The twinning 
results a re discussed in Section 1.7 . Core recovery and RQD were recorded , an gled holes were 

downhole surveyed  and core photos taken.  

Valor completed a total of 69 RC holes  in  2017. This was an infill program on the deposit and to 

expand the known mineralization. The intended spacing of the program was nominally 35 m 
including the previous drilling. Most holes had down hole survey s and goo d quality digital photos of 

the RC chip trays are available for 59 of the 69 holes.  

In 2019 , Rio Tinto drilled four relatively deep exploration holes, investigating possible feeder zones 

and different styles of mineralization at depth below the known mineralization.  The holes were 
surveyed using  a multishot tool. Average core recovery for the 2019 program was 87.1%. RQD 

measurements were also collected.  High quality digital photos of the core trays are available.  

Silver Standard had resurveys of most early drillhole collars carried out but had to apply a correction 

to some which could not be relocated due to rehabilitation of drill pads. Since the beginning of the 
2010 program collars have been surveyed using a differential GPS (D GPS) but the contractor is not 

always recorded. Aftermath ha s done some investigation on the data, but some resurveying is 

required.  

Drilling was  carried out with multiple holes from a single drill pad and the true thickness of 
mineralization is variable d ue to folding. However, above an NSR cut off of US$45 the potential 

economic true thicknesses as shown on cross section ranges from 16 ï 75 m.  
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1.7  Sampling and data verification  

RC drill samples were collected at the drill site by the drill crews  and drillhole s were sampled from 
collar to total depth. Sampling intervals in 2004 and 2005 were dependent on the drilling equipment 

selected  with one metre intervals  adopted  in 2017. The process was according to common industry 
practice  though there were drilling issu es in 2004, requiring water flushing and with lost samples 

due to clogging of the bit in clay material.  

Core samples were split on a nominal 1.5 m intervals with geology being respected such that sample 

ranged from 0.5 ï 1.5 m .  

Samples were dispatched to ALS Chemex , SGS Laboratories , or ALS Lima  for the 2004, 2005, and 

2010 programs , 2015 and 2017  programs, and 2019  programs, respectively. All the RC samples  
and pulps  are stored in a warehouse in Chorrillos, near Lima , Peru, and the cores  and pulps  from 

DD campaigns are  stored in Santa Lucía.  All laboratories are accredited, and analytical methods 

were appropriate.  

Quality control / quality assurance (QA/QC) practices were variable. QA/QC for the 2004 and 2005 
programs suggest poor accuracy (poor CRM perfor mance), poor precision (sub -optimal field 

duplicates) , and potential contamination (numerous blank failures). This data is further 

compromised by drilling and sampling issues.  

CRM performance in the 2010, 2015, and 2017 programs show acceptable analytical accuracy for 
Ag, Cu , and Zn. CRMs did not monitor Mn during these programs. CRMs used in the 2019 program 

show acceptable analytical precision in all elements.  

Blank material used for all programs generally performed poorly, however show no material 

system atic contamination occurring during sample preparation and analysis.  

With the exception of the 2017 program, field duplicates have not been submitted in sufficient 

quantities) to enable meaningful analysis. For small drill programs this may require a need for a 
higher insertion rate. Field duplicates included within the 2017 drill program show acceptable 

performance.  

The QP recommends that further investigative work including some re -assaying with a full suite of 

QA/QC be completed prior to the use of data for Mineral Resource estimations.  

The verification and validation carried out in the field confirm that all exploration campaigns were 

carried out as reported  and reviewed the geology in the field . Due to no current exploration activity, 
the field inspecti on was focused on the observation of the project infrastructure, the cores and chips 

from drilling, outcrops, drill pads, and collars markers, as well as discussions on drilling techniques 
and exploration procedures . It also established that the samples and cores are secure and in good 

condition though the RC chips need cataloguing and sorting.  

The brief data verification showed t hat drillhole collars do not fit the topography file provided, and 

there were a number of duplicate intervals found in the collar file. These are issues to be resolved. 

An assay verification exercise found no issues of consequence.  

The QP  is of the opinion at this time, that the exploration data requires considerable validation prior 
to being used for estimation purposes. As this data has only recently been acquired by the Issuer 

this is an ongoing process.  

In  2015 Silver Standard drilled six twin core holes adjacent to vertical RC holes drilled in the 

2004 -  2005 program, of which one was a redrill. Thus two 2015 diamond c ore drillholes (BED -003 
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and BED -003A) twinned one 2004 RC drillhole (BER -024). Four 2005 RC drillholes were each 

twinned by a single DD. This raised some questions as the  one twinned 2004 RC drillhole  showed a 
poor correlation with its twin.  Review of samp le weights from BED -024 indicate poor sample 

recovery associated with the mineralized interval . In addition, there is a poor correlation between 

the 2015 DD holes which cannot be explained and requires further review.  

Twins  of the 2005 RC drillholes show a  considerably better correlation  suggesting it may be a time 

limited issue but requires further work if the 2004 results are to be used in any estimation.  

1.8  Metallurgical testwork  

Investigations into extraction of copper and silver from Berenguela ore commenced in the early 

1900ôs. Ownership changed a number of times with various metallurgical processes tested that 

included:  

¶ Direct smelting to produce Cu -Ag matte .  

¶ Segregation roasting at pilot scale to produce Cu -Ag concentrate product .  

¶ Segregation roasting followed by flotation to recover Cu and Ag concentrate .  

¶ Reductive acid leach using sulphur dioxide or hydrogen peroxide combined with sulphuric acid 

to extract Cu and Mn with subsequent recovery of Ag using cyanide . 

¶ Pre-concentration t o reject carbonates and reduce acid consumption in the reductive leach 

process included fine grinding, heavy media separation, wet and dry high intensity magnetic 

separation and ore sorting.  

KCA focussed on the hydrometallurgical reductive acid leach proce ss to take advantage of 
recovering Mn in addition to Cu and Ag. This process also has an environmental benefit by avoiding 

the roasting stage. KCA demonstrated that a reductant was required to attack the Mn matrix and 

effectively liberate the encapsulated Cu and Ag.  

High acid consumption and poor settling characteristics of the post leach residue focussed the 
recovery efforts on pre -concentration. Various methodologies were trialled to reject carbonates and 

silica with varying success. Valor showed that hig h intensity magnetic separation (HIMS) and ore 
sorting using TOMRA XRT (X - ray) were effective in rejecting carbonates and should be further 

investigated across the variability of the resource.  

The complex mineralogy of the Berenguela deposit requires a dep osit wide mineralogical 

classification of ore domains with consideration of the flowsheet, including pre -concentration. 

Extraction and recovery of minerals has been demonstrated. In future work, ore domain 

classifications need to be coupled with mineralogy , geometallurgy , and metallurgical performance 

to confidently enable prediction of extraction within the resource.  

1.9  Conclusions and recommendations  

Aftermath has  only recently taken operatorship and is becoming familiar with the data and history. 

Drilling h as consisted of both RC and DD with the majority of the drilling being RC. This method has 
had  known issues with poor recovery in early campaigns. A small number of holes were twinned 

and results were mixed.  

No significant risks and / or uncertainties have  been identified that cannot be mitigated by a 

validation exercise and  redrilling strategic holes or redrilling a portion of the deposit.  

The following recommendations are made.  
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1.9.1  Geology and drilling  

¶ Improve the geological understanding of the deposit  and c reate consistent terminology for  

detailed mapping  and logging  of lithology, structural, alteration, and mineralization .  

¶ Build a 3D lithology and structural model .  

¶ Relog selected core and rock chips , incorporating consistent codes and description criteria 

compatible with the mapping .  

¶ Rent more spacious premises in Lima so that samples can be sorted and inventoried . 

¶ Procure new topography by flying a Lidar survey.  

¶ Continue using large diameter (HQ or PQ) triple tube diamond core to maximise sample size 

and co re recovery, minimizing the loss of clay material.  

¶ Drill twinned diamond core holes  of selected existing RC holes to test recovery and sample 

volume effects between the two drilling methods.  

¶ Review the available 2015 bulk density data and determine a strat egy for collection of density 

data in Aftermathôs drilling programs, including a QA/QC regime. It is recommended that the 

full immersion wax method be used.  

¶ Record  and confirm the collar location of holes whose marker had been damaged.  I t is a viable 
task to find these as the location s are  recognizable despite the reclamation. It would require 

some shallow excavation after locati ng  a reference point based on the dat abase coordinates.  

1.9.2  QA/QC  

¶ Procurement of appropriate CRMs and blanks material.  

¶ Develop comprehensive QA/QC procedures incorporating appropriate insertion rates for CRM, 

blank, field duplicates, coarse duplicates, and pulp duplicates , with documented follow up.  

1.9.3  Historical drilling  

¶ Search the  historical data for records of poor drilling conditions, poor recovery, contamination, 

wet samples , recovery information (weights) and plot against grades, and evaluate impact.  

¶ Identify drillholes with problematic interva ls and remove from future Mineral Resource 

databases . 

¶ For drillholes with no apparent sampling issues , c omplete a campaign of additional twin drilling 
on remaining 2004 drill holes  to assess whether that  data is reliable. This will enable 

assessment of 2004 sampling protocols.  

For all historical drilling with rejects and pulps available s ubmit  a subset of samples for analysis  with 

QA/QC set of samples  

1.9.4  Metallurgy  

¶ Explore ore classification domains that are  linked to the target flowsheet.  

¶ Conduct ICP head assay suite and extensive mineralogy including QEMSCAN, XRD, SEM, 

microscopic examination of mineral and gangue.  

¶ Develop a geometallurgical model to link the resource database variability to metallurgical 

performance variability.  

¶ Develop ore characterization composites based on domain classification.  

¶ Establish typical ore hardness parameters for major ore classes / types.  

¶ Consider pre -concentration methods to establish feed stock characterization to downstre am 

processing.  
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¶ Confirm characteristics of composites are in line with domain classification or adjust 

accordingly.  

¶ Conduct dry HIMS on ore characterization composites.  

¶ Validate rejection of carbonates, silica, and metal recovery to establish feed for downs tream 

testing.  

¶ Conduct sufficient variability test work to validate the geometallurgical model.  

¶ Consider silica and carbonate rejection via ore sorting.  

¶ Engage in a marketing study.  

¶ Evaluate flowsheet options and conduct associated trade -off studies to determine the most 

effective processing route.  

1.9.5  Drilling and program costs  

In Table 1.1 there is a breakdown of the drilling costs. The program is set out with three elem ents: 
diamond drill holes for twinning or replacement purposes, resource development drilling and 

exploration drilling of adjacent targets.  

Table 1.1 Drilling program and costs  

Year  Holes  Length  Holes  m  Cost $  

Replacement and twinned holes  Already drilled  Proposed  

2004  57  5,393  14  1,348  404,475  

2005  165  13,766  25  2,065  619,470  

2017  69  8,465  7 847  253,950  

     1,277,895  

Resource development drilling    25  3,000  900,000  

Exploration drilling on new targets    6 720  216,000  

Total drilling cost      2,393,895  

Rounded      2,400,000  

The next phase of metallurgical testwork, to compliment development of the resource should focus 

on process mineralogy, geometallurgy and include flowsheet development pre -concentration and 
prove up the optimum manganese recovery method. This sets the path forward to further develop 

the hydrometallurgical flowsheet and overall recovery in the subsequent testwork phase. It is 
estimated this initial phase of work will cost approximately C$0.8M. This does not include the cost 

of drilling to obtain sample.  

Table 1.2 Cost summary  

Item  Cost US$  

Geological mapping and supervision  100,000  

Reassaying pulps and QA/QC  150,000  

IP survey  100,000  

Lidar survey (Topography)  50,000  

Drilling  2,400,000  

Follow up metallurgical testing  800,000  

Resource estimate and reporting  100,000  

Total phase 1  3,700,000  
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Abbreviations & acronyms  

Abbreviations & Acronyms  Description  

ñ Inches  

#  Number  

$ or US$  US dollar  

%  Percentage  

°  Degree  

°C Degrees Celsius  

µm  Micrometre  

2D  Two-dimensional  

3D  Three -dimensional  

A Amps  

A/m 2 Amps per meter squared  

AA Atomic absorption  

AAS Atomic absorption spectroscopy  

Aftermath or the Issuer  Aftermath Silver Ltd.  

Ag Silver  

AgCuS  Stromeyerite  

AgMn Silver;  manganese  

Ai Abrasion index  

Al2O3 Aluminium oxide  

ALS ALS Cemex Peru  

AMC AMC Mining Consultants (Canada) Ltd.  

ANA National Water Authority  

ASARCO The American Smelting & Refining Co.  

ASX Australian Stock Exchange  

Au Gold  

Ba Barium  

BaSO4 Barite  

BC British Columbia  

BED Diamond drillholes (see DD)  

Berenguela or the Property  Berenguela Property  

BER RC holes  

BWI  Bond ball mill work index  

C$ Canadian dollars  

Ca Calcium  

CaCO3 Calcite  

CaMg(CO 3) 2 Dolomite  

CaO Calcium oxide  

CDN CDN Resource Laboratories Ltd  

Charter  Charter Consolidated Limited  

CIRA Certificado de Inexistencia de Restos Arqueológicos  

cm  Centimetre  

cm 2 Square Centimeter  

cm 3 cubic centimetre  

CO Carbon monoxide  
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Abbreviations & Acronyms  Description  

COG Cut -off grade  

Concesión Minera  Mining concessions  

CPS Controlled Potential sulphidation  

CRD Carbonate replacement deposit  

CRM Certified reference material  

CSA Canadian Securities Administrators  

Cu Copper  

CuEq Copper equivalent  

CuFeS2 Sulphides chalcopyrite  

Cu5FeS4 Bornite  

Cu2S Chalcocite  

DD Diamond drillholes (see BED)  

DGAAM Directorate of Environmental Affairs of MINEM  

DGPS Differential GPS  

DIA  Declaración de Impacto Ambiental or Environmental Impact Declaration  

E East  

EIA Environmental impact assessment  

EIAd  Estudio de Impacto Ambiental Detallado  

EIAsd  Estudio de Impacto Ambiental Semi -Detallado or Environmental Impact Study  

EMD Electrolytic manganese dioxide  

EMM Electrolytic Manganese Metal  

ESE East -south -east  

EW Electrowinning  

FA Fire assay  

Fe Iron  

Fe2O3 Iron(III) oxide or ferric oxide  

FreoMet  Fremantle Metallurgy  

FTA Ficha Técnica Ambiental or Environmental Technical Report  

g Gram  

g/cm 3 Grams per cubic centimetre  

g/L  Gram per litre  

g/t  Grams per ton  

General Mining Law  Uniform Code of the General Mining Law  

GPS Global positioning system  

H2O Water  

H2O2 Hydrogen peroxide  

H2SO4 Sulphuric acid  

ha Hectare  

HIMS  High intensity magnetic separation  

HQ Diamond Drill core size: hole = 96 mm, core = 63.5 mm  

hr  Hours  

ICP Inductively Coupled Plasma  

INGEMMET The Institute of Geology, Mining and Metallurgy  

IP Induced Polarization  

ISO  International Organization for Standardization  

ITS  Informe Tecnico Sustentatorio  
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Abbreviations & Acronyms  Description  

JORC Code 
2012 Australasian Code for Reporting of Exploration Results, Mineral Resources and Ore 

Reserves  

K2O Potassium oxide  

KAlSi 3O8 Microcline  

KCA Kappes, Cassiday & Associates  

kg  Kilogram  

kg/m 2 Kilogram per square metre  

kg/t  Kilogram per short ton  

km  Kilometre  

kt  Thousand (short) tons  

kWh  Kilowatt -hour  

kWh/kg  Kilowatt -hour per kilogram  

lab  Laboratory  

Lampa Mining  Lampa Mining Company Limited  

lb  Pound  

LDL Lower detection limit  

LLD Lower limit of analytical detection  

LOI  Letter of intent  

LSS Liquid solid separation  

M Million  

m Metre  

m 3 Cubic metre  

Ma Million years / mega annum  

mA/cm 2 Milliampere Per Square Centimeter  

MAi Abrasion index  

masl  Metre above sea level  

mg/L  Milligram per litre  

MgO Magnesium oxide  

Min  Minute  

MINEM The Ministry of Energy and Mines  

mL  millilitre  

mm  Millimetre  

MMR Modified Mining Royalty  

Mn Manganese  

MnO Manganese oxide  

MnO2 Manganese dioxide  

MnSO 4 Manganese sulphate  

Mt Million tons  

N North  

NaCl / HSl  Salt / Hydrochloric acid  

NaCN Sodium cyanide  

NE North -east  

(NH 4) 2S Ammonium sulphide  

NH4OH Ammonium hydroxide  

NI 43 -101  National Instrument 43 -101  

NNE North -north -east  
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Abbreviations & Acronyms  Description  

NSR Net Smelter Return  

NW North -west  

ON Ontario  

OK Ordinary Kriging  

OREAS Ore Research and Exploration P/L  

oz Troy ounce  

oz/t  Troy ounces per ton  

P80 80% Passing  

P100  100% Passing  

Pb  Lead 

Petitorio Minero  Mining claim in application phase  

PFS Preliminary Feasibility Study  

pH 
pH is a measure of hydrogen ion concentration; a measure of the acidity or alkalinity of 

a solution  

PMA Plan de Monitoreo Arqueológico  

ppm  Parts per million  

PQ Diamond Drill core size: hole = 122.6 mm, core = 85 mm  

PRA Process Research Associates  

PRW PRW Survey Company  

QA/QC  Quality assurance and quality control  

QP Qualified Person as defined by NI 43 -101  

RC Reverse circulation drilling  

Report  Technical Report  

Rio Tinto  Rio Tinto Mining and Exploration  

ROM Run-of -Mine  

RPD Relative paired difference  

RQD Rock quality designation  

RWI Bond rod mill work index  

S South  

S2O6
2- Dithionate ions  

SD Standard deviation  

SE South -east  

SEDAR System for Electronic Document Analysis and Retrieval  

SENAMHI  The Peruvian National Meteorology and Hydrology Service  

SiO2 Quartz  

SMB Special mining burden  

SMBS Sodium metabisulfite  

SMT Special mining tax  

SO2 Sulfur dioxide  

SOMINBESA  Sociedad Minera Berenguela S.A.  

Sr  Strontium  

SrCO3 Strontianite carbonate  

Silver Standard  Silver Standard Resources  

SSRM SSR Mining  

SW South -west  

t  Short ton  
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Abbreviations & Acronyms  Description  

t/m 3 Tonne per cubic metre  

ton  Short (US) ton = 2,000 lb  

tonne  Tonne = 1,000 kg  

tpd  Tons per day  

UIT  Tax unit  

UKN Upper detection limit  

US United States  

UTM Universal Transverse Mercator  

Valor  Valor Resources Limited  

W West  

WGS 84  WGS-84 datum  

WHIMS  Wet high intensity magnetic separation  

WNW West -north -west  

wt  Wet ton  

XPS XPS Consulting & Testwork Services  

Zn Zinc  

ZnS Zinc sulphide  

 

 



Berenguela Silver - Copper- Manganese Property Update   

Aftermath Silver Ltd.  720048 
 

amcconsultants.com  23 
 

2  Introduction  

2.1  General  and terms of reference  

This Technical Report (Report) on the Berenguela  Property (Property) has been prepared by AMC 

Mining Consultants (Canada) Ltd. (AMC) of Vancouver, Canada on behalf of Aftermath Silver Ltd. 
(Aftermath  or the Issuer ), of Vancouver, Canada. This report is an initial report for the issuer who 

has completed the initial closing of a transaction to SSR Mining  (SSRM). Final closing of the 

Transaction is expected to take place on or before 24 November 2026.  

There is a previous  National I nstrument  43 -101 (NI 43 -101) Technical Report on the Property titled 

ñTechnical Report on the Berenguela Property, South Central Peru ò, prepared for Silver Standard 

Resources Inc. authored by James A. McCrea, P.Geo., and with a signing date of 26 October 2005.  

This report has been prepared by AMC in a ccordance with the requirements of NI 43 -101 ñStandards 

of Disclosure for Mineral Projectsò and the Canadian Securities Administrators (CSA) for lodgement 

on CSAôs System for Electronic Document Analysis and Retrieval (SEDAR). 

2.2  The Issuer  

The Issuer, Afterm ath , is a Canadian junior exploration company focused on silver and is listed as 

AAG.V on Tier 2 of the TSX.V exchange, and as AAGFF on the OTCQB.  

2.3  Qualification of authors  

The names and details of persons who prepared, or who have assisted the Qualified Pe rsons (QPs), 
in the preparation of this Technical Report are listed in Table 2.1. The QPs meet the requirements 

of independence as defined in NI 43 -10 1.  

Table 2.1 Persons who prepared or contributed to this Technical Report  

Qualified Persons responsible for the preparation of this Technical Report  

Qualified 

Person  
Position  Employer  

Independent 

of Aftermath  

Date of last 

site visit  

Professional 

designation  

Sections of 

report  

Mr JM Shannon  
General Manager / 

Principal Geologist  

AMC Mining 

Consultants 
(Canada) Ltd.  

Yes No visit  
P.Geo. (ON & 

BC) 

2 -  6, 8 -  9, 11, 

14 -  24, and parts 
of 1, 7, 10, 12, 

25, 26, and 27  

Mr MA Batelochi  

Independent 

geological 
consultant  

MB Geologia 

Ltda  
Yes 

8-12 Dec 

2020  
MAusIMM CP  

Parts of 1, 7, 10, 

12  

Mr G . Lane 
Chief Technical 
Officer  

Ausenco  Yes No visit  FAusIMM  
13 and parts of 1, 

25, 26, and 27  

Other Experts who have assisted the Qualified Persons  

Expert  Position  Employer  
Independent 

of Aftermath  
Visited site  

Professional 

designation  

Sections of 

report  

Mr P. Voulgaris  Technical Advisor  Aftermath  No No 
MAusIMM, 

MAIG  
4 -  10 and 27  

Ms K . Zunica  Senior Geologist  
AMC Consultants 

(UK) Ltd.  
Yes No None  11  

Mr S . Robinson  Senior Geologist  

AMC Mining 

Consultants 
(Canada) Ltd.  

Yes No P.Geo. (BC)  10  

Dr A. Ross  

Geology Manager 

/ Principal 
Geologist  

AMC Mining 

Consultants 
(Canada) Ltd.  

Yes No P.Geo. (BC)  Peer review  
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An inspection of the Property was undertaken by QP, Mr Marcelo Antonio Batelochi, of MB Geologia 

Ltda of Belo Horizonte  /  MG, Brazil on 8 ï 12 December 2020, accompanied by Mr Juan Carlos 
Fernandez a consultant to Aftermath and Eng. Jaime Orti z of SSRM. Note as all the previous work 

was carried out by Silver Standard Resources (Silver Standard), the former name of SSRM, Silver 
Standard will be used where applicable through the report. The scope of the visit covered the 

geology, data collection,  and sampling aspects of the Property, including inspections of drill core 

and old drill sites ; the core and sample storage is actually close to but outside the Property. In 

addition , the Chorrillos storage building in the metropolitan zone of Lima, where reverse circulation 

(RC)  drilling chips, coarse , and pulp rejects are stored, was inspected . 

2.4  Sources of information  

Certain information in this report was compiled from previous reports as follows:  

ñTechnical Report on the Berenguela Property, South Centra l Peruò, prepared for Silver Standard 
Resources Inc., authored by James A. McCrea, P.Geo., and with a signing date of 26 October 2005. 

(2005 McCrea Technical Report).  

ñTechnical Report and Updated Resource Estimate on the Berenguela Project, Department of Puno, 

Peruò, which reported Mineral Resources compliant with JORC 2012. This report was for Valor 
Resources Limited  (Valor) , dated 8 February 2018 (2018 Valor JORC Report) and authored by 

Mr Marcelo Antonio Batelochi.  

Parts of the text was supplied in draf t form by Peter Voulgaris of Aftermath and validated and edited 

by the QPs. This information was supplemented by the report titled ñField Visit Report 8th ï 12th 
Dec 2020 on the Berenguela Project , Department of Puno Peru ò, by Mr Marcelo Antonio Batelochi,  

December 2020 who is a QP as outlined in Table 2.1.  

Any costs or currencies are shown in US dollars ( US$ or $ )  unless stated otherwise .  

2.5  Effective date  

This report is effective as of 18 February 2021.  

Aftermath was provided with a draft of this report to review for factual content and conformity with 

the brief.  
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3  Reliance on other experts  

The  QP has  relied, in respect of legal aspects, upon the work of the Expert listed below. To the 
extent permitted under NI 43 -101, the QP disclaim s responsib ility for the relevant section of the 

Technical Report.  

The following disclosure is made in respect to  this Expert:  

¶ Dentons Gallo Barrios Pickmann SCRL, General Cordova No 313, Miraflores, Lima, 18, Peru.  

Report, opinion, or statement relied upon:  

¶ ñDue Diligence of Sociedad Minera Berenguela S.A ò. dated 28 September 2020  in regard to 

the legal status of the mining concessions, surface rights and environmental issues.  

Extent of reliance:  

¶ Full reliance.  

Portion of Technical Report to which disclaimer appli es:  

¶ Section 4.3 , 4.4 , and 4.5 .  

There are no other reports, opinions, or statements of legal or other experts on which the QP has  

relied.  
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4  Property description  and location  

4.1  Property  location  

The Property within which the Berenguela project (Berenguela or the Project) is located , is in the 

province of Lampa  in the Republic of Peru. The province of Lampa is located in the department of 
Puno . The approximate coordinates for the centre of the Property  are  8,268,274  mN and 

331,860  mE (WGS 84 zone 19), and at a latitude 15Á39ô30ò S and longitude 70Á34ô06ò W, as shown 

in Figure 4.1 and Figure 4.2. 

Berenguela is located six kilometres NE of the town of Santa Lucía , on the boundary between two 

communities, Cayachira to the east and Andamarca to the west.  
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Figure 4.1 Republic of Peru showing Property l ocation  

 
Source: Aftermath 2021 . 
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Figure 4.2 Berenguela Property l ocation ma p 

 
Source: Aftermath 2021 . 

4.2  Peruvian regulatory framework overview  

In Peru , the government retains ownership of all subsurface land and Mineral Resource s. The 

ownership of extracted Mineral Re sources, however, is vested on the titleholders of mining 
concessions. Under Peruvian law, t here is a differentiation between the surface land property 

ownership and that of natural resources.  

The right to explore, extract, process , and  /  or produce minerals in Peru is granted by the Peruvian 

government in the form of mining, processing , and tran sport concessions. The rights and obligations 

of holders of concessions are currently set forth in the Uniform Code of the General Mining Law 

(ñGeneral Mining Lawò), which was approved by Supreme Decree No. 14 -92 -EM, on 4 June 1992.  

This law clearly de fine s the terms and conditions under which those mining activities are allowed in 
Peru . This in clud es the way in which mining rights can be obtained and maintained, how they can 

be lost and the obligations of their holders. The law also makes provision for con tracts permitting 

options over mineral rights, assignments , and mortgages.  
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The rights granted by a mining concession can be transferred by their holders with no restrictions 

or requirements, other than to register the transaction with the Public Mining Reg ister. The Mining 
Law defines the rules for the transfer of a mining concession and regulates other so - called mining 

contracts, such as option contracts, concession assignment agreements, mortgages, joint venture 
agreements, among others. The holder of a m ining concession is entitled to the same protection 

available to holders of private property rights under the Peruvian constitution, the civil code, and 

other applicable laws. Concession can be owned by local or foreign individuals, or legal entities.  

Ther e are four different types of concession:  

¶ Mining concession (allows exploration and mining activities). Concessions are termed mining 

claims (Petitorio Minero) when in the application phase, and mining concessions (Concesión 
Minera) after grant. No explora tion or mining activities can be conducted on a mining claim. 

The same mining concession is valid for exploration and for exploitation operations; hence 

there is no procedure needed to convert title from exploration to mining .  

¶ Production or beneficiation c oncession, allowing processing, refining,  and concentrating 

activities .  

¶ General labour concession, for ancillary services to mining concession titleholders .  

¶ Mining transport concession.  

The Ministry of Energy and Mines (MINEM) is the authority that regulat es mining activities. MINEM 

is responsible for grant ing  mining concessions through a specialized body called The Institute of 

Geology, Mining and Metallurgy (INGEMMET). The division of responsibilities between MINEM and 

INGEMMET is as follows:  

MINEM :  

¶ Grant ing of processing, general and transportation concessions .  

¶ Many of the permits for large (>5,000 t pd) and medium (350 to 5,000 t pd) scale mining, 

including the authori zation to start exploration and exploitation activities.  

INGEMMET is responsible for:  

¶ Processing and issuing of geologic information .  

¶ Granting of mining concessions .  

¶ The administration of the mining cadastre .  

¶ The collection of licen se fees and penalty payments.  

Mining concessions are granted on a ñfirst come, first servedò basis, with provision for an auction if 

simultaneous claims are made. Mining concessions can be granted separately for metallic and 
non -metallic minerals. Concessions are granted in areas that can go from 100 ha to 1,000  ha per 

concession, according to a defined Unive rsal Transverse Mercator (UTM) co - ordinate system. There 

is no limit as to the number of concessions that can be held by a single mining company.  

Under Peruôs current legal and regulatory regime, mining concessions have an indefinite term 

provided that the  concession owner:  

¶ Pays the annual concession taxes or validity fees, called ñDerecho de Vigenciaò, currently 
US$3/ha for large and medium scale metallic mines, payable on 30 June  of each year. Failure 

to pay the Derecho de Vigencia for two consecutive yea rs will result in the concession lapsing 

automatically .  
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Mining concessions oblige their holders to invest in the exploration and exploitation (production) of 

minerals. Therefore, mining holders are obliged to obtain an annual production per hectare 
(minimum production), no later than by the expiration of the tenth year , a fter which the production 

penalty payments described below commence, starting in the 11th year . The required production is  
calculated from the following year in which the title was g ranted  of at least one Tax Unit (UIT) . For 

2020, this is approximately US$1,305.  

In the event that the minimum production is not reached by the tenth year, a penalty is imposed 

per year and per hectare on a step  scale, as defined by Legislative Decree N°13 20 which became 

effective on 1 January 2019, of:  

¶ As of the 11 th  year, 2% of the minimum production.  

¶ As of the 15 th  year, 5% of the minimum production.  

¶ As of the 20 th  year, 10 % of the minimum production.  

Failure to pay the penalty in any two years will resu lt in the concession lapsing automatically .  

Alternatively, no penalty is payable if a ñMinimum Annual Investmentò is made of at least 10 times 

the amount of the penalty.  

Titleholders  of mining concessions which were granted before December 2008 were  oblige d to pay 

the penalty from 2019 if the titleholder  did not reach either the Minimum Annual Production or make 

the Minimum Annual Investment in 2018.  

Mining concession must reach the minimum annual production target within 30 years after the 

concession was g ranted ;  failure to do so will cause the mining concession to lapse automatically.  

In order to calculate the production and investment in each mining concession, the titleholder may 

create an operating unit, or ñUnidad Econ·mica Administrativaò, provided the mining rights are all 

within a radius of five, ten or twenty kilometres, depending on the type of mineral produced.  

4.3  Required and existing permits and authorizations  

According to Peruvian regulation s,  to perform or undertake exploration activities, a titl eholder must 

obtain all the permits, license , and authorizations required by law. The main permits and 
authorizations includ e surface rights, water rights, environmental , and archaeological 

considerations, as described in the following sections.  

4.3.1  Surface rights  

Concession holders must negotiate access agreements with surface landholders or establish 
easements. In the case of surface lands owned by communities, it is necessa ry to obtain approval 

of a qualified majority of the community.  

At Berenguela there are 15 Rights of Use Agreements with surface land owners , covering 

2,181.11  ha. The Rights of Use Agreements have a fixed five -year term . T he current agreements 
were recentl y executed and  expir e on 31 December 2025. The annual cost of the 15 Rights of Use 

Agreements is discussed in Section 4.3.3 . The agreement makes provision for a payme nt of 

S/502.50 (approximately US$140) per drill pad and associated construction to each land holder 

where the drill pads are located.  

The current land access agreements cover the Berenguela deposit and surrounding area . However , 

they do not cover all of th e concessions . I f exploration is pla nned outside of the current land access 

agreements further agreement with those land owners  will be needed.  
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Peru has adopted the Indigenous and Tribal Peoples Convention to protect the rights of indigenous 

and tribal people, as stated i n article 2 of Law N°29785: "Indigenous or native people have the right 
to be consulted in advance on legislative or administrative measures that directly affect their 

collective rights, their physical existence, cultural identity , quality of life, or developmentò. This 
procedure is mandatory to develop investment projects in Perú. MINEM ha s, through an official 

Letter N° 343 -2018 - MEM- DGM/DGES dated 29 October 2018 , indicated that the area covered in the 

Berenguela EIA -sd (see Sect ion 4.3.3 ) is not located in a protected community.  

4.3.2  Water  rights  

Water rights are governed by Law 29338, the Law on Water Resources, and are administered by 

the Natio nal Water Authority ( NAW) which is part of the Ministry of Agriculture.  

Water rights can be issued at three levels:  

1 License : this  is the right granted in order to use the water to a certain aim and in a determined 
place, and will be valid until the activity for which it was granted subsists (i.e., beneficiary 

concession) .  

2 Permission : this  is the right granted in surplus water period s, by which the use of water is 

eventual and temporal . 

3 Authorization : this is a right granted only for a period of two years ï extended for an additional 

year ï for the execution of studies, construction and land wash (i.e., mining projects). None 

of these  are unlimited nor indefinite .  

In order to maintain valid water rights, their beneficiary must fulfil certain duties, the main ones 

being:  

¶ Payment of retribution, water tariff and any other economic obligation .  

¶ Allocating the use of water according to  the water right requested . 

According to the hydrological law, the water rights cannot be transferred nor mortgaged. In the 
case of a change of title holder of a mining concession or the owner of the surface land who is also 

the beneficiary of a water right, th e new title holder or owner can obtain the corresponding water 

right.  

At Berenguela b y means of Resolution N°211 -2019 -ANA-AAA.  TIT dated 30 April 2019 , Sociedad 
Minera Berenguela S.A .,  (SOMINBESA )  is able to use water from the Rio Cabanillas up to a total 

volume of 25,920 m 3 through a Water Authorization issued by the Local Water Authority of Juliaca. 

This authorization is currently in force and will be valid until April 2021. SOMINBESA must implement 

a structure for the control and measurement of flows in the water source and report monthly the 

use of the water to the Local Water Authority of Juliaca.  

This permit will likely need to be renewed prior to Aftermath ôs first drilling program.  

4.3.3  Environmental permits and considerations  

The environmental regulations  for mineral exploration activities were defined by Supreme Decree 
No. 020 -2008 -EM of 2008. New regulations for exploration were defined in 2017 by Supreme Decree 

No. 042 -2017 - EM. The Ministry of the Environment is the environmental authority, although the  

administrative authority is the Directorate of Environmental Affairs (DGAAM) of MINEM.  
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The environmental certification is classified based on the level of disturbance or the number of 

drilling platforms:  

¶ An Environmental Technical Report (Ficha Técnica Am biental or FTA) is a study for approval 

of exploration activities with no significant environmental impacts and less than 20 drill 

platforms.  

¶ Category I: Environmental Impact Declaration (Declaración de Impacto Ambiental or DIA) 
must be prepared for explor ation activities, defined as a maximum of 40 drill platforms or 

surface disturbance of up to 10 ha.  

¶ Category II: Environmental Impact Study (Estudio de Impacto Ambiental Semi - Detallado or 

EIAsd) is required for exploration programs, between 40 -700 drilling  platforms or a surface 

disturbance of 10 ha. The last programs at Berenguela operated under this level of 

assessment.  

¶ Category III: a full detailed Environmental Impact Study (Estudio de Impacto Ambiental 

Detallado or EIAd) must be presented for projects that could generate highly negative 
environmental impacts. The preparation and authorization of such a study can take as long as 

two years.  

All previous drilling programs at Berenguela have been conducted under the previous environmental 

assessmen t system (2004 and 2005 programs) or under approved EIAsd since and their variations 

since 2010.  

The  following environmental permits for drilling  are currently in force at Berenguela:  

¶ Environmental Impact Study Semi -detailed EIAsd, approved through Resolut ion 

N°181 -2018 -MEM- DGAAM dated 3 October 2018 for 37 drill platforms and 142 drillholes, 

sumps and new access tracks.  

¶ Modification of the 2018 Berenguela EIAsd, Primer Informe Tecnico Sustentatorio (ITS), 
approved through Resolution N°069 -2019 -MEM- DGAAM dated 15 May 2019. This amendment 

included an additional seven drill platforms and new access tracks, with a six month e xtension.  

The EIAsd and the ITS modification will expire 15 April 2021. Drilling outside of the scope of these 

permitted activities will need to be via a new EIAsd.  

4.3.4  Existing environmental liabilities  

In accordance with Peruvian Law 28271, generators of env ironmental liabilities are responsible for 

remediation activities. Therefore, if historical environmental liabilities are defined, responsibility for 

these lies with the original generator; the current concession owner is not responsible for either the 

con sequences of such liabilities or the activities of remediation.  

MINEM has 27 historical environmental liabilities listed on the Inventory of Mining Environmental 
Liabilities over the Berenguela Mining Concessions. These include historical surface pits  /  mi nes, 

mine dumps, cleared areas , and the historic Tulva processing plant site.  

In addition, according to the environmental base line contained in the Berenguela EIA SOMINBESA 

reported to the environmental authority the presence of 184 additional environment al liabilities, 

again the result of historical mining activities.  

Due to the historic nature of these mining liabilities remediation had been assumed by the Peruvian 
Government through to Activos Mineros S.A.C., a state - owned company responsible for the 

re mediation of mining environmental liabilities on behalf of the State.  
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4.3.5  Archaeological considerations  

A certificate of non -existence of archaeological remains (ñCertificado de Inexistencia de Restos 
Arqueol·gicosò or CIRA) issued by the Ministry of Culture certifies that no archaeology will be 

disturbed. Any earth movement still requires direct supervision of an onsite archaeologist as 
described in an Archaeological Monitoring Plan (ñPlan de Monitoreo Arqueol·gicoò or PMA) which 

describes the effective manner  to respond to an archaeological find.  

The certificate of non -existence of archaeological remains (CIRA) for the Berenguela Project was 

approved in CIRA N°110 -2015 dated 11 June 2015 over an area of 380.14 ha, as shown in Figure 
4.3 which also shows surface landowner boundaries with land access agreements over the mining 

concessions.  

Previous drill platform construction has been conducted with PMA  approval. F uture program s will 

require  new  PMAs. 
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Figure 4.3 CIRA area with landowner boundaries and access agreements  

 
Source: Aftermath 2021 . 
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4.4  Taxes and encumbrances  

Peruvian corporations are subject to  corporate income taxes at a rate of 29.5%. Mining companies 
are subject to specific mining taxes and royalties; the Modified Mining Royalty, Special Mining Tax 

and Special Mining Burden, the following summary is drawn from information from EY (2019) .  

4.4.1  Modi fied  Mining Royalty (MMR)  

MMR applies on companiesô operating income, rather than sales. The MMR is payable on a quarterly 
basis with marginal rates ranging from 1% to 12%. An ñoperating incomeò to ñmining operating 

revenueò measure (operating profit margin) is calculated each quarter and depending on operating 

margin the royalty rate increases as the operating margin increases.  

Companies must always pay at least the minimum royalty rate of 1% of sales, regardless of its 
profitability. The amount actually p aid for mining royalties shall be considered as an expense for 

purposes of calculating the Income Tax.  

4.4.2  Special Mining Tax (SMT)  

The SMT is a tax applied to  mining income. The marginal rate, depending on the margins, ranges 
from 2  -  8.4% levied on their qua rterly net operating profits from the sale of metallic Mineral 

Resour ces. The amount actually paid for SMT shall be considered as an expense for purposes of 

calculating the Income Tax in the fiscal year in which it was paid.  

4.4.3  Special Mining Burden (SMB)  

Lar ge mining companies, with tax stability agreements in place prior to 1 October 2011 a 4% to 

13.12% tax is imposed on operating income.  

4.4.4  Employee participation  

Employees are entitled to participate in the profits of all the mining companies developing 
income -generating activities. As a result, mining companies are obliged to distribute 8% of their 

annual taxable income before taxes on behalf of all their employees, with a maximum limit 

equivalent to 18 monthly salaries per employee.  

A mandatory contribution p aid to the Peruvian Mining Retirement Fund based on pre - tax profits, 

after deduction for the royalty tax and SMT is assessed at a rate  of 0.5% . 

4.5  Berenguela  Property land tenure and ownership  

4.5.1  Ownership  

On 27 July 2020 , Aftermath entered into a binding Letter of Intent (the ñLOIò) with SSRM to 
purchase 100% of the Berenguela silver -copper project through the purchase of 100% of SSRMôs 

shares in the Peruvian holding company SOMINBESA. The definitive agreement was signed o n 

30  September 2020 and amended on 23 November 2020.  

The amended terms of the acquisition include certain staged payments, the completion of a 
Preliminary Feasibility Study (PFS) and filing on SEDAR of a NI 43 -101 Technical Report 

summari zing the PFS, and the granting of a sliding scale net smelter return (NSR) royalty to SSRM, 

as discussed in  Section 4.5.4 .  

The progress against the acquisition payments and work commitments are summari zed in Table 

4.1.  
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Table 4.1 Aftermath Berenguela acquisition payment terms and progress  

Date  Payme nts and work commitments (US $, unless noted)  Status  

27 Jul 2020  $1,000,000 cash  Paid 

23 Nov 2020  
$725,000 cash  Paid 

C$3,358,902.50 in Aftermath Shares  Paid 

23 Nov 2021  $2,250,000 cash   

23 Nov 2022  $2,500,000 cash   

23 Nov 2024  
$3,000,000 cash   

Filing of a PFS   

23 Nov 2026  $3,250,000 cash   

4.5.2  Land tenure  

There is a total of 17 mining concessions held by SOMINBESA, as recorded on the INGEMMET Mining 

Public Registry which have an area of 7,357 ha. These are listed in Table 4.2, and shown in the map 

in Figure 4.4.  

Table 4.2 List of m ining concessions  

Name  National code number  Grant date  Area (ha)  

BERENGUELA 13000001Y03  30 July 1992  100.0005  

BERENGUELA 97  010128997  27 March 199 8 41.3308  

BERENGUELA 01 -09 010111609  10 February 2010  300.000 0 

BERENGUELA 02 -09*  010111509  13 September 2010  526.062 0 

BERENGUELA 03 -09**  010134109  20 January 2010  36.358 0 

BERENGUELA 04 -09 010134209  30 December 2009  313.0870  

BERENGUELA 05 -09 010134409  16 September 2009  1,000.0000  

BERENGUELA 06 -09 010134509  26 October 2009  1,000.0000  

BERENGUELA 07 -09 010134009  30 November 2009  1,000.0000  

BERENGUELA 08 -09 010134309  30 November 2009  200.0000  

LAGUNILLAS 01 -04 010135004  19 November 2004  440.0680  

LAGUNILLAS 02 -04 010135104  4 August 2004  600.0000  

LAGUNILLAS 08 -04 010151204  26 August 2004  995.6453  

LAGUNILLAS 10 -04*  010271004  19 November 2004  41.9927  

BERENGUELA 01 -18 010081918  7 March 2019  36.5112  

BERENGUELA 02 -18 010090418  7 March 2019  26.2603  

BERENGUELA 03 -18 010094618  Pending  700.0000  

 
 Total  7,357.3158  

Notes:  

* Overlap a pre -existing and current concession known as Santa Lucía  14. 

** Overlap a pre -existing and current concession known as Lucia Josefina  1. 



Berenguela Silver - Copper- Manganese Property Update   

Aftermath Silver Ltd.  720048 
 

amcconsultants.com  37 
 

Figure 4.4 Plan  of Berenguela  mining c oncession s 

 
Source: Aftermath February 2021 . 
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4.5.3  Land holding costs  

The annual concession taxes or validity fees paid in 2020 were US$24,890.  

The production ñpenaltyò payments as applied to concessions over 10 years old in 2020 total 

S/  479,909.58, approximately US$133,600.  

The annual cost of the 15 Rights of Use Agreements (see Section 4.4.2 ) for 2020 is S/ 50,265.76, 

approximately US$13,930.  

SOMINBESA also pays nominal rent  for the L imon Verde core farm and the Lima sample storage 

warehouse.  

Based on information provided on 28 September 2020, by Aftermathôs Peruvian counsel, Dentons 

Gallo Barrios Pickmann SCRL, all fees for the mining concessions are fully paid and in good s tanding.  

4.5.4  Royalties  

As part of the Aftermath acquisition agreement, SSRM retains a sliding -scale NSR royalty on all 
mineral production from the Berenguela project for the life of mine, commencing from the 

declaration of commercial production. This royalty a greement will in effect replace a 1% NSR that 

originated from the transaction between SSRM and Valor. The sliding scale is based on the following:  

¶ 1% NSR, on all mineral production when the silver market price is up to and including US$25 

per ounce . 

¶ 1.25% NSR on all mineral production when the silver market price is over US$25 per ounce 

and when the copper market price is above US$2 per pound.  

Originating from the 2006 sale by Kappes , Cassiday & Associates (KCA)  (VDM Partners) to Silver 
Standard, a 2% NSR Royalty capped at $3 million was applicable on all copper produced from the 

Berenguela Concessions.  

Set out in the Public Deed of the Transfer Agreement dated 6 November 2006 is a 2.5% Net Smelter 

Returns Royalty  on any minerals extracted and processed from each of the Lagunillas 01 -04, 
Lagunillas 02 -04, Lagunillas 08 - 04 and Lagunillas 10 -04 mining concessions for the benefit of Minera 

Silex del Peru S.R.L.  

Royalties to the State are described in Section 4.4.1 .  
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5  Accessibility, climate, local resources, infrastructure , and physiography  

5.1  Accessibility  

Access to the Property  can be made all year round from Juliaca driving SW on hi ghway 34A for 

about 65 km via Santa Lucía . This trip takes  between  45 min to 1 hou r. Alternatively, the Property 
can be reached  from Arequipa on highway 34A for about 120 km to Santa Lucía, a trip of about 

3 hours.  

Daily commercial airline services are ava ilable between Juliaca and Lima, approximately 45 to 

60  minutes. Figure 4.2 shows  the relationship of these locations to the Property.  

From Santa Lucía  a dirt road heads north across the Rio Cabanilla, past the Límon Verde camp and 

then leaving the Rio Cabanilla valley turning north up the Andamarca valley. After traveling about 
2 km up the valley a turn -off to the east is taken that heads towards the Ha cienda Andamarca. This 

dirt road crosses the valley and is followed for about 4 km, cross the Rio Andamarca, up the hill to 

the western side of the Berenguela deposit, as shown in Figure 5.1.  

5.2  Topography and physiography  

The Property lies between 4,150 and 4,280 m above sea level (masl) in the Western Cordillera of 

southern Peru in a geographical terrain known as the altiplano (high plateau). The main 
topographical and cul tural features are shown in Figure 5.1, and a general view of project area is 

shown in Figure 5.2 . Relief is moderate with relatively poorly drained pampas and limited vegetation.  

The Berenguela deposit area lies on a ridge between two drainages, Quebrada Andamarca and Rio 

Chacacaya . B oth drain to the south and into the Rio Cabanillas. The Rio Cabanillas has a wide flat 
alluvi al  plain which extends up the Rio Chacacaya valley to the NE ;  an area called the Pampa 

Jacopampa. There is one other unnamed quebrada , (drainage) that drains the hills to the east of 
the deposit area and me ets the R io Cabanillas to the SE of the deposit. The Rio Cabanillas has its 

origins approximately 4.0 km west of Santa Lucía  where the Rio Verde and Rio Cerrillos meet. The 
Rio Cabanillas itself travels 66 km to the east, until it joins the Lampa River, along with other rivers 

in the area feeding into Lake Titicaca.  

The slopes of the hills are typically covered with sparse Ichu grasses and scrub. The steeper slopes 

generally have much less vegetation and are mostly covered by talus and rock debris.  

The surface areas  inside and outside the project are owned by traditional Peruvian people who are 

organized into associations to promote the local economic activity represented by the breeding of 
camelids (vicuñas, alpacas) . The camelids  feed on natural pastures and ñpunaò straw through 

extensive grazing, supplemented with harvest residues (chala), and fresh herbs.  

The highest point in the project area is to the north of the Berenguela deposit, Cero Paco at 

4,425  masl .  
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Figure 5.1 Map of the Property  

 
Source: Aftermath 2021 . 
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Figure 5.2 General view of Berenguela Project area from the Burton block, looking NE  

 
Source: Juan Carlos Fernandes, December 2020 . 

5.3  Climate  

The Peruvian National Meteorology and Hydrology Service (SENAMHI) maintains a network of 

weather and hydrograph stations throughout Peru. The closest weather stations to Berenguela are 
at Santa Lucía , at an elevation 4,045 masl, 6 km to the south -west of t he Project, Cabanillas, 23  km 

to the east, at an elevation 3,885 masl and at Pampahuta, at an elevation 4,316 masl, located 
23  km to the north -west of the Property. Average monthly minimum temperatures however vary 

significantly with altitude, hence Santa Lucía  and Pampahuta stations are considered more 

representative of the climatic conditions at the Property.  

The data for the stations can be accessed via the SENAMHI web page ( www.senamhi.gob.pe ). Data 

for Santa Lucía  is only available from March 2009 and September 2013, and between October 2019 

and March 2020. The Pamapahuta weather station has a longer record available with data available 

from December 1961 until October 2013, and again between  May 2017 and November 2020.  

The temperature and precipitation data for the two weather stations is summarized in Figure 5.3. 

Berenguela is located in a climate describe d as ñtundra climateò in Köppen climate classification  

system.  

Average monthly maximum temperatures peak in October and November, at Santa Lucía  and the 
average maximum is 18.9°C. At Pampahuta they average 15.3°C. The lowest average monthly 

temperature is -9.0°C and -11.2°C at Santa Lucía  and Pampahuta respectively.  

http://www.senamhi.gob.pe/
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Precipitation occurs predominately between December to March, where average monthly 

precipitation varies between 122 and 147.4 mm at Santa Lucía  with an average of 16 days with 
greater than 3 mm . At the Pamapahuta station the average monthly precipitation varies between 

127.7 and 179.7 mm, with an average of 12 days with greater than 3 mm.  

Exploration can be performed year - round. Any future mining activities would also be  conducted 

year - round.  

Figure 5.3 Mean minimum and maximum monthly temperatures  

 

 
Source: www.senamhi.gob.pe . 

http://www.senamhi.gob.pe/
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Figure 5.4 General v iew of the Limon Verde core logging and processing compound  

 
Source: Juan Carlos Fernandes, December 2020 . 

5.4  Local resources and infrastructure  

The Santa Lucía  district has a population of a bout 7,500 of which about 5,300 live in Santa Lucía . 

Santa Lucía  has national grid power, hospital, police station, elementary and high schools, technical 
institute, and a freight train station.  Arequipa (population 1 million) and Juliaca (population 

276,000) are well serviced with professional services and manual labour supporting the mining 

industry.  

The Berenguela core farm and storage area is located in an area 1 km north of Santa Lucía  and 

5 km from the Project. It is located in an old mining camp area called L imon Verde . The core storage 
area includes two warehouses used as core shacks, office, logging area , and storage of the diamond 

core trays , see Figure 5.4.  

The standard gauge rail line, the Ferrocarril del Sur, starts at the city of Puno, passes through 

Juliaca, Santa Lucía  and Arequipa on its way to the Matarani Port on the Pacific coast. PeruRail own 
and operate the freight line. Amongst other commodities, the rail line is used to transport copper 

concentrate from the Cerro Verde copper mine, 32 km south -west  of Arequipa. Matarani Port is one 
of three major ports in Peru, with warehousing and loading facilities for bulk commodities, mineral 

concentrates , and  containers.  

The Property is sufficiently large enough, at over 7,595.2 ha , to locate a processing plant, tails 

management facility , and other infrastructure required to operate a mine.  
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6  History  

6.1  Ownership  

Berenguela has a long history of exploration and pro duction dating back to Colonial times. This 

summary of the mining history of Berenguela is not considered to be all - inclusive since not all 

exploration and development activities have been documented.  

A summary of ownership and options is shown in Table 6.1 and is elaborated on in Section 6.2  which 

discusses the exploration and development work carried out over time.  

Table 6.1 Ownership s ummary  

Years  Company  Milestone  

1903  Grundy  Grundy family carried out selective mining in area  

1906  Lampa Mining Company Limited  Acquired Berenguela from Grundy  

1965  Lampa Mining Company Limited  Ceased operations  

19 65-66 ASARCO Executed a purchase option, which was terminated in September 1966  

1966 -68 Cerro de Pasco Corporation  Took an o ption to purchase  which was terminated in November 1968  

1968 -70  Charter Consolidated  Option to purchase  

1970  Lampa Mining Company Limited  Lost ownership of the Property, and it reverted to the state  

1972  Minero Peru  Ownership passed to Minero Peru , a state -owned company  

1995  Kappes , Cassiday & Associates   Purchased through competitive bid  and SOMINBESA  formed  

2004  Silver Standard  Option Agreement with SOMINBESA  

200 6 Silver Standard  Met option criteria and KCA transferred its shares of SOMINBESA  

2017  Valor  Signed an agreement to purchase SOMINBESA  

2017 -18  Valor  Carried out drilling programs, then sought JV partner  

2019  Rio Tinto  Carried out exploration as part of JV option  

2020  Valor  Unable to meet cash payments so property reverted to Silver Standard  

2020  Aftermath  Agreement to purchase  

6.2  Exploration and development  

The following is a summary of the known exploration and development history of Berenguela, as 
carried out by various owners and optionees. The list may not to be all - inclusive since not all 

exploration and development activities have been documented, and additional historic documents 

may yet be located.  

Selective mining was  carried out at Berenguela since 1903. While no documents are available , the 
Property appears to have been owned privately by the Grundy family, who had other significant 

land holdings in the region.  Lampa Mining Company Limited (Lampa Mining) owned the Property 

from 1906 to 1965. Lampa Miningôs activities are detailed below. 

6.2.1  Lampa  Mining activities  

In 1906 Lampa Mining of Liverpool, England was floated to develop six mines in the Lampa district, 

around Santa Lucía . Berenguela was acquired, from the Grundy family, along with other properties 

in the region in 1913 for equity in Lampa  Mining , Lampa Mining Company (circa 1957 ) . Selected 
pockets of high -grade silver ores were direct shipped until being exhausted during World War II , 

see Lampa Mining Company (circa 1957 ).  
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The operations struggled from 1930 through 1934 , at which time a pl ant was built at Berenguela to 

precipitate silver and copper and produce manganese sulphate. When sulphur prices increased , 
which was required for the process,  and with uncertain market conditions for manganese sulphate 

the process was abandoned.  

Productio n records from Lampa Mining are not available prior to 1935 . During the period 1935 to 

July 1941 Lam pa Mining processed a total of 27,349 t at 164.9 oz/t silver and 2.4% copper 

(McCutchan 1941).  

An oil fired reverberatory furnace was built at Berenguela ar ound 1941  -  42 to process  material 
below direct ship ping grades . This was at a site located on the western side of the deposit, at a 

location called Tulva , shown in Figure 6.1. Th e plant proved effective and a larger scale 
reverberatory furnace was commissioned about 1946 . O nce constructed , the earlier furnaces were 

demolished and a second reverberatory furnace  was built  in its place. Pyrite and silica flux were 
obtained from Lampa  Mining ôs other operations in the region. In March 1956,  a third reverberatory 

furnace was commissioned , Lampa M ining Company (circa 1957).  

Figure 6.1 Lampa Miningôs Tulva processing site, looking NE 

 
Source: Juan Carlos Fernandez Dec. 2020.  

In the 1954 Lampa Mining investigated segregation roasting, which included the operation of a pilot 

plant, built in England, which was shipped and erected adjacent to the reverberatory smelter 

furnaces. The testwork and process were described by Pollandt a nd Pease (1960).  

Production between June 1944 and July 1956 was 189,126 tons at 2.09% Cu and 17.15  oz/t  Ag. 
(Lampa Mining Company, circa 1957) . In 1965, Lampa Mining ceased operations at Berenguela after 

mining a total of approximately 500,000 t from approximately 17,700 m of underground workings 

(Figure 6.2) and small open pits, producing 3.24 million ounces of silver and 3,946 t of copper.  

A plan of the underground workings as of  1970 is included as Figure 6.2.
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Figure 6.2 1970 Plan of Lampa Miningôs underground workings  

 

Source: Kalcov and Waddle  1970 . 
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6.2.2  Lampa Mining optionees  

The American Smelting & Refining Co. (ASARCO) executed a purchase option on Berenguela in 
August 1965. ASARCO undertook the first studies on Berenguela for which documents ar e available. 

Work included topographical surveys, drilling 52 holes on a 50 m grid for 3,241 m , and obtaining a 
300 t bulk sample from the underground workings. The option was terminated in September 1966 

(Salazar 1967).  

The American owned Cerro de Pasco C orporation, operators of the La Oroya copper smelter east of 

Lima, took out a purchase option on Berenguela from Lampa Mining between 4 November 1966 to 
4 November 1968. Activities included estimating reserves and metallurgical testwork at the La Oroya 

sme lter.  

Charter Consolidated Limited (Charter) first visited Berenguela in June 1968 and took out a purchase 

option in December 1968. By February 1970 Charter had carried out 56 diamond drillholes over a 
total length of 3,386 m, and 5,108 m of underground ch annel sampling (1.5  m lengths) for 

metallurgical testwork and a feasibility study was completed (Kalcov and Waddle 1970).  

Due to a failure to fulfil the schedule of operations set forth in the then Peruvian General Mining 

Law, Lampa Mining forfeited the pr oject on 30 September 1970. Ownership reverted to the State 

and on 19 January 1972 ownership passed to the government owned Minero Perú S.A.  

6.2.3  Privatization and recent owners /  operators  

In 1995, a policy of privatization was adopted by the Peruvian ministry  responsible for Minero Peru, 

with the result that the Property was offered for sale by the state company. KCA purchased the 
Property in 1995 by competitive bid and formed a private Peruvian company, SOMINBESA to 

manage the project. Following acquisition o f the Property, KCA conducted a surface bulk -sampling 

program between 1995 and 1997, collecting two bulk samples for hydrometallurgical testwork.  

In March of 2004, Silver Standard, now SSR M, entered into an option agreement with SOMINBESA 
to purchase 100% of the silver resources contained in the Berenguela Project. Silver Standard 

agreed to pay US$200,000 and issue 17,500  common shares of Silver Standard. In addition, Silver 
Standard was required to carry out an exploration program estimated to cost a minim um of 

US$500,000 to expand the property Mineral Resource , complete a resource estimate in accordance 

with National Instrument 43 -101 and initiate prefeasibility work.  

Between 2004 and 2005 Silver Standard completed the exploration commitments, by undertaki ng 

222 hole RC drill  program  and a Mineral Resource estimate  reported under NI 43 -101.  

In January 2006 Silver Standard signed a share purchase agreement to acquire 100% of 
SOMINBESA for aggregate payments of US$2M in cash and US$8M in shares of Silver Standard, 

with KCA retaining a 2% NSR royalty on copper production, capped at US$3M.  

Silver  Standard completed an exploration drill program in 2010 and a resource development focused 

drill program in 2015.  

In February 2017 Silver Standard announced that it ha d entered into a definitive agreement to sell 

100% of SOMINBESA to Valor, an Australian listed company for aggregate consideration of US$12M 
in deferred cash, a 9.9% equity interest in Valor and the requirement for Valor to raise US$8M for 

project expenditures.  
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Between 2017 and 2018 Valor completed an RC drilling program of 67 holes, two JORC  (2012) 

resource estimates, geochemical surveys, and a scoping study. The  2018 estimate incorporating all 

that drilling was  reported in the 2018 Valor JORC report  and  is discussed in Section 6.3 .  

In January 2019 Valor signed a joint venture option agreement with Kennecott Exploration 
Company, later assigned to Rio Tinto Mining and Exploration (Rio Tinto), for US$700,000 in cash 

payment and US$2M in exploration, after which Rio Tinto could elect to form a 50:50 joint venture 
with Valor by paying an additional US$3M to Valor. Rio Tinto could further elect to sole fund US$5M 

on the Project over three years to earn an additional 25%. In 2019 Rio Tinto completed four diamon d 
drillholes for 1,427 m, collected 707 geochemical samples and relogged 15 historical drillholes. In 

January 2020 Rio elected not to continue with the option agreement.  

All the above programs are further discussed in Sections 9 and 10.  

In March 2020 Valor  was unable to meet required cash payments and SSRM commenced transfer 

of the ownership of SOMINBESA back to SSR M. 

On 1 October 2020 Aftermath announced it had signed an acquisition agreement with SSRM to 
purchase 100 %  of the Berenguela silver - copper throu gh the purchase of 100 %  of the shares in 

SOMINBESA. Final closing of the Transaction is expected to take place on or before 

24  November  2026.  

6.3  Historical resources  

There have been several unpublished and published Mineral Resource estimates on the Berenguela 

Property.  

The first recorded estimate was made by ASARCO in 1966 and reported as 8,000,000 t at 4.4 oz/t 

silver and 1.37% copper  (Kalcov and Waddle 1970).  

Charter had a reserve estimate completed for Berenguela in 1969 , reported in Strathern (1969). 

The estimate was based on a sectional -polygonal estimate using underground sampling and drillhole 

data on vertical cross sections spaced 50 m apart, resulting in  an estimate d 14,329,514 t at 124  g/t 

silver and 1.32% copper. A second estimate was made using 5 m horizontal slices (maps) and only 
the drillhole data, producing a reserve of 13,867,453 t at 127 g/t silver and 1.31% copper. Both 

estimates used a density of 2.47 t/m 3 and a 9.1% moisture content. The drilling was not analy zed 

for manganese; hence manganese was not estimated.  

In December 1980 Minero Perú, using the ASARCO and Charter drill data and additional 
metallurgical testwork undertook a pre - feasibilit y study, in which the estimated mineable reserves 

in two open pits were determined to be 11.145 Mt at 4.46 oz/t silver and 1.32% copper.  

For the  estimates above the QP has not done sufficient work to classify the historical estimate as 

current Mineral Reso urces, the parameters are not available,  and the Issuer is not treating the 

historical estimate as current Mineral Resources.  

In October 2005, James A. McCrea, P.Geo. , prepared a Mineral Resource estimate for Silver 
Standard using inverse distance squared  to inform 5 x 5 x 5 m blocks , which is reported  in the 2005 

McCrea Technical Report. This is summari zed in Table 6.2.  
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Table 6.2 Historical McCrea resource estimate summary ï October 2005  

Classification  Mt  Ag (g/t)  Cu (%)  Mn (%)  Ag (millions of ounces)  

Indicated  15.6  132.0  0.92  8.8  66.1  

Inferred  6.0  111.7  0.74  6.5  21.6  

Notes:  

¶ Effective date not stated but submitted date of Technical Report is 26 October 2005 . 

¶ Estimated using inverse distance squared interpolation method using a maximum of 16 composites.  
¶ Silver grades were capped at 2 ,000 ppm, copper grades were capped at 4.5% and manganese grades  were capped 

at 35%. Capping applied prior to compositing.  

¶ Classification was based on distance 0 to 25 m for Indicated and 25 to 60 m for Inferred. Blocks outside these ranges 
are not reported.  

¶ Reported using a 50 g/t silver cut -off.  

The information above  is presented as provided in the report cited. The QP has not done sufficient 
work to classify the historical estimates as current Mineral Resources and the Issuer is not treating 

the historical estimate as current Mineral Resources.  

Valor updated the Bere nguela Mineral Resource in January 2018 when the 2017 drilling was 

available . This was reported in the 2018 Valor JORC report dated 8 February 2018. The 2018 
estimate used ordinary kriging (OK)  to inform 5 x 5 x 5 m blocks to estimate separate grade shell 

domains .  

The results are summarized in Table 6.3.  

Table 6.3 Historical 2018  Valor  resource  estimate  summary  

Classification  Mt  Ag (g/t)  Cu (%)  Mn (%)  Zn (%)  Pb (%)  

Measured  7.71  103.79  0.989  8.676  0.335  0.048  

Indicated  28.23  80.45  0.734  5.161  0.296  0.066  

Measured and Indicated  35.93  85.46  0.788  5.915  0.304  0.062  

Inferred  9.97  87.90  0.670  2.145  0.203  0.095  

Notes :  

¶ For full details see Valor news release , dated 30 January 2018 , to the Australian Stock Exchange (ASX), which 
summari zes the results presented in report titled ñTechnical Report and Updated Resource Estimate on the Berenguela 
Project, Departm ent of Puno ï Peru, JORC ï 2012 Complianceò 8 February 2018, report to Valor by Mr  Marcelo 

Batelochi, indep endent  consultant, MAusIMM Competent Person . 
¶ Prepared to comply with the 2012 Australasian Code for Reporting of Exploration Results, Mineral Resourc es and Ore 

Reserves (the JORC code).  
¶ Grades are estimated by the OK interpolation method using capped composite samples.  
¶ Bulk density has been estimated by Nearest Neighbour method and the average value is 2.82g/cm 3. 

¶ The historic al Mineral Resources uses a copper equivalent cut -off of 0.5%, copper equivalent (ñCuEqò) was based on 
the formula CuEq (%) = Cu (%) + ((Ag (g/t)/10 ,000) in ounces x Ag price x silver recovery)/(Cu price x Cu recovery) 

+ (Zn% x Zn price x Zn recovery)/(Cu price x Cu r ecovery). Assuming: Ag price $16.795/oz and Zn $3,150/t and 
recoveries of Ag 50%, Cu 85% , and Zn 80%. Mn grades are not considered for CuEq calculations.  

¶ Numbers may not add/multiply due to rounding.  

The information above i s presented as provided in the report cited. The QP has not done sufficient 

work to classify the historical estimates as current Mineral Resources and the Issuer is not treating 

the historical estimate as current Mineral Resources.  

6.4  Production  

There has been intermittent historical product ion predominantly by Lampa Mining which is  discussed 

in Section 6.2 .  

In 1965  when Lampa Mining ceased operations records show that they had mined a t otal of 

approximately 500,000 t ons and produced  3.24 million ounces of silver and 3,946 t ons  of copper.  



Berenguela Silver - Copper- Manganese Property Upd ate   

Aftermath Silver Ltd.  720048 
 

amcconsultants.com  50 
 

7  Geological setting and mineralization  

7.1  Regional geology  

The Property  is located in the Santa Lucía  district, in the Western Cordillera, also known as the 

Cordill era Occidental, on the western edge of the Andean mountain range, see Figure 7.1.  

The major tectonic event, the Andino Orogeny, occurred in the Late Cretaceous, continui ng into the 

Early Tertiary, uplifting , and folding pre -Tertiary sedimentary sequences.  

Figure 7.1 Physiographic  /  structural belts of the central Andes with Property location  

 
Source : After Garcia et al. 201 1. 
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7.1.1  Regional mapping exercises  

The region to the west of Lake Titicaca was mapped at 1:100,000 scale as part of the joint project 
between INGEMMET and the British Geological Survey between 1982 and 1986. The Property  is 

located on the Lagunillas map sheet ( Ellison and De La Cruz 1989). Based on this work a new 
regional stratigraphical and structural synthesis of the area was made, identifying seven distinct 

deformation events as described by Ellison et al . (1989).  

Building on this work the geology and strati graphy of the Santa Lucía  district is described in 

Wasteneys (1990), who mapped the area at 1:50,000 as part of a doctorate at Queens University ;  
this work introduced several new informal units. Th is is shown in Figur e 7.2 as reproduced in Clark 

et al . (1990).  

The following is a summary of the Santa Lucía  region al geology synthesi zed from the references 

above.  

7.1.2  Santa Lucía  regional geology  

The Western Cordillera was  formed as a result of convergence or collisional plate tectonics which 
has been occurring since the early Mesozoic . The oceanic crust of the Nazca plate is being subducted 

beneath the South American plate.  

Extension and subsidence east of the early And ean volcanic arc led to the development of a back -arc 

basin along the length of the Western Cordillera during the Jurassic. Since then, multiple episodes 

of sedimentary rock formation and subsequent exhumation and recycling have occurred.  

Deformation in th e Andean cycle i n Peru has three main events :  Peruvian (late Cretaceous), Incaic 

(end Eocene) , and Quechuan (middle Miocene to Pleistocene). Ellison et al . (1989) identified five 

deformations in Quechuan event, not all of which are clearly identified in th e Santa Lucía  district.  

The oldest recogni zed sediments are the Cabanillas Group, of Siluro -Devonia age. Th ese are  

exposed in the Cabanillas High, to the NE of Berenguela. The Cabanillas High separates the Santa 
Lucía  district from the Altiplano to the NE . I t is bound to the east  by the NW striking Laraqueri Fault. 

The basement of the Berenguela area is inferred to be the Cabanillas Group.  

Events in the Western Cordillera are strongly influenced by the Lagunillas Fault Zone, which defines 

the eastern and so uthern margin of the Cabanillas High. North and east of the fault there are no 
outcrops of Jurassic strata due to erosion or non -deposition. The Lagunillas Fault is broadly arcuate 

in plan, changing from an Andean to an east - west trend and is terminated by  the Laraqueri Fault at 

the southern end.  

Continued uplift and erosion  occurred  during deposit ion of  the Jurassic Lagunillas Group. Today this 
is only seen as fault bound NW striking slices in the associated with the Lagunillas Fault Zone. North 

and east o f the Lagunillas fault there are no outcrops of Jurassic strata due to erosion or 

non -deposition.  

Uplift of fault bound blocks of Jurassic sediments, followed by erosion with the onlap of the 
Cretaceous sequence occurred in the area of the Property . These include the Lower Cretaceous 

arenites of the Angostura Formation, also referred to as the Huancané Formation, and the 

carbonates of the Mid -Cretaceous Ayavacas Formation which host the Berenguela mineralisation.  

Subsequent uplift and erosion during the Paleogene of the Cabanillas and Lagunillas Groups formed 
thick and extensive deposits of arenites and conglomerates of the Oligocene Puno Group. Puno 

Group continental clastics are well exposed in what appears to be a NW trending, 10 to 12 km -wide 
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grab en structure which now is marked by a topographic depression and Lake Lagunillas. A weak 

episode of folding termed the Quechuan D1 event affected the Puno Group strata. This ended the 

Peruvian deformation evet.  

A largely quiescent period followed in the mid -Oligocene, with shallow water and subaerial eruption 
of mafic to intermediate predominately shoshonitic volcanics of the Yapoco and Piruani Formations. 

Volcanism was likely controlled by fissures associated with the NW trending structures. Clark et al.  
(1990) suggest that this volcanism started approximately 31 Ma and ceased around 26 Ma. 

Numerous mafic to intermediate, calc -alkaline (medium -  to high -K) intrusive stocks, including the 
Limón Verde monzogabbro dated at 30.3 Ma, and dikes and sills of high -K andesite were also 

emplaced during this period. These middle Tertiary volcanics and probably co -magmatic intrusives 

are considered by Clark et al. (1990) to belong to the Tacaza Group.  

A major uplift and subsequent erosion occurred in the late Oligocece  / early Miocene . T he Quechuan 
D2 orogenic pulse of Ellison et al . (1989) is marked by a flare -up of felsic pyroclastic volcanism, the 

eruption of the rhyolitic ignimbrites (partially welded lithic and pumice tuffs) of the Churuma and 
the Santa Lucía  Forma tions of the Sillapaca Group. The main vents were probably in the NW of the 

Santa Lucía  district, but distal pyroclastic facies were in part trapped in the Santa Lucía  structure, 
a ca. 8 -km -diameter roughly circular basin. This structure has been interpret ed as a collapsed 

caldera (Ellison et al.  1989) and alternatively as a tectonically generated depositional basin that 
formed as a result of strike -slip displacement along the Langunillas Fault Zone (Wasteneys 1990). 

About 5 km north - west of Santa Lucía the re is another circular body, 2 km in diameter, of polylithic 
breccias and weakly stratified felsic tuffs which have been interpreted to be a 26.5 Ma volcanic vent 

complex composed of diatreme breccias cut by dikes of phreatic and phreato - magmatic breccias.  
Referred to as the Santa Barbara Complex by Clark et al. (1990), the location of the second most 

significant mineral occurrence in the district at the Santa Barbara Mine, see Figur e 7.2, and the 
presence of the diatreme relatively close to the Santa Lucía Structure gives support to the proposal 

that the latter feature is in fact a caldera - related structure.  

Further short - lived uplift and erosion  was  followed by eruption of the predominately dacitic lavas of 

the Sillapaca Formation. This volcanic event was brief in the Santa Lucía  area, but included the 

emplacement of dacitic plugs in the pre -existing Santa Lucía  structure.  

Following a n apparent  protracted hiatus, volcanis m resumed in the late Miocene, with the eruption 
of the shoshonitic Tolaocco Formation. In the Santa Lucía  district this is limited to the emplacement 

of Monzogranitic porphyry dykes in the Santa Lucía  structure.  

The final phase in the district is the porp hyritic intrusion of rhyolite  and  porphyritic rhyolite, bodies, 

and d ikes, located in  the southern margin of the Santa Lucía  structure and the micro -granodiorite 

plug at Cerro Paco, NNE of Berenguela . T hese are assigned to the Condorpununa Formation.  

A regional cross section prepared by Ellison and Cruz (1989) passes immediately north of the 

Berenguela  deposit, providing a useful interpretation of how the aforementioned units are currently 

placed  in the regional architecture , as shown Figure 7.3.  
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Figur e 7.2 Geologic map of the Santa Lucía  district  

 

 
Source : After Clark et al. 1990 . 
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Figure 7.3 Santa Lucía  regional cross section, looking north - west  

 
Source: After Ellison and De La Cruz 1989 . 

7.2  Local and Property geology  

7.3  Stratigraphy  

The stratigraphy of the central core of the Property, and the location of the known minerali zation, 
is dominated by the Mid -Cretaceous lower Ayavacas Formation, which  forms a prominent 

whale -back ridge that stands above the lower lying pampa. The Ayavacas Formation comprises 

folded thickly bedded, light grey limestones and dolomiti zed limestones. Several WNW -trending 

bodies of black massive, patchy, and fracture - contro lled manganese oxide replacement 

minerali zation are  emplaced in the folded limestones.  

Interfingered with the carbonates are thin -bedded claystones and sandstones that generally are 

reddish in colour ;  a transitional unit called the Murco Formation.  

Crystal line gypsum lenses are located with red mudstone along the entire length of  the known 

minerali zation.  

Conformably underlying the Ayavacas Formation is the Mid -Cretaceous Huancané Formation, also 

referred to as Angostura Formation in some reports, consistin g of reddish and locally green arenites 
and evaporites. This formation does not outcrop in the central project area but has been recogni zed 

in drill core below the minerali zation. Thick sections of the Huancané Formation out crop near and 

to the west of th e Quebrada Andamarca.  

An example of Ayavacas Formation laminated limestone and massive dolostone is shown in core in  
Figure 7.4, and an e xample of barren crystalline gy psum alternating with red siltstones is shown in  

Figure 7.5.  
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Figure 7.4 Ayavacas Formation laminated limestone and massi ve dolostone  

 
Note : 19BERE0003 420.30 ï 427.80 m . 

Source :  Aftermath 2021  from Rio Tinto . 

Figure 7.5 Barren crystalline gypsum alternating with red siltstones  

 
Note: BER -A-09 74.85 to 82.28 m . 

Source :  Aftermath 2021  from Silver Standard . 
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The Oligocene Tacaza Group is the dominant outcrop in the northern half of the concessions and 

the south of the Rio Cabanillas. Tacaza Group overlies the Ayavacas Formation with an angular 
unconformity. Locally it comp rises several units of intercalated andesite lavas, tuffs, and 

agglomerates. It has not been intersected in drilling.  

7.3.1  Structure  

Within the Property, the Ayavacas limestones are strongly folded as a result of a compression event 
during the Andean Orogeny. T he anticlines and synclines have axial planes trending 105° -120° 

(west -north -west ï east - south -east ) and appear to be mostly open folds on the basis of the 
inter - limb angles, although isoclinal folds may also occur locally. Mapping data and geological 

inte rpretations based on drillhole information indicate that fold axes tend to be shallowly plunging.  

A second phase of folding can be seen in the central part of the property where the axial planes of 

a syncline -anticline set of folds are oriented 045 -060° ( north -east -south -west ), which suggests a 

north -west -south -east  directed compression was superimposed on the earlier set.  

It is noteworthy that the western end of the Berenguela deposit, where some of the strongest 
minerali zation was developed is coincident with the projected intersection of the two phases of 

folding.  

High angle block faulting occurs in the area and in places has resulted in rotating the strata from 

east -west  to north -south . Nevertheless, the main axis of minerali zation is east -west , and has been 
affected by two principal high angle faults trending N10 -20° and N105 -120°, producing a system of 

horst and graben offsets of minerali zation.  

A variety of breccia types are  present characterized by substantial variations in clast lithology, clast 

morphology, clast abundance, matrix abundance and composition, and breccia body morphology. 
The distinction between hydrothermal or collapse breccias and sedimentary 

conglomerates  /  breccias is not currently distinguished.  

Intrusive -pebble dykes , located i n the central part of the deposit , comprise variably - rounded clasts 

of variable composition, and with rock flour groundmass . T hey are barren with no alteration halo. 

They likely represent a late, gassy magmatic process and possibly have a radial distributi on.  

7.3.2  Alteration and minerali zation  

The alteration mineralogy of a deposit is a key indicator of hydrothermal conditions associated with 

mineralization. While weathering has resulted in a near surface supergene layer, below, the 

hypogene sequence appears to be characterized by low temperature hydrothermal facies.  

The limestones of the Ayavacas Formation at the deposit  have been dolomiti zed to some extent, 
and then replaced to  varying degrees by manganese . Manganese occurs as massive replace ments, 

forming  soli d manganese mineralization ( Figure 7.6)  or as  manganese oxide fracture infill in 

carbonate (Figure 7.7).  



Berenguela Silver - Copper- Manganese Property Update   

Aftermath Silver Ltd.  720048 
 

amcconsultants.com  57 
 

Figure 7.6 Example of high -grade massive manganese oxide at surface  

 
Note: BED-001 0.00 to 2.20 m. Assay: 0 to 2.2  m @ 155 g/t Ag, 18.04% Mn, 1.64% Cu, 1.34% Zn.  

Figure 7.7 Example of massive bounded by manganese oxide fracture infill in carbonate  

 
Note: BED -002 50.64 to 53.20 m. Assay: 51.0 to 52.2  m @ 147 g/t Ag, 20.71% Mn, 1.58% Cu, 0.22% Zn.  

The manganiferous decomposed limestones can be variably altered to clay to form earthy red to 
yellowish rocks depending on limonite content , with only 5 to 10% manganese, as shown in Figure 

7.8. This example of moderate grade manganese oxide fracture infill in carbonate is bounded by 
low grade carbonate on the hangingwall and footwall. The yellow clay is known to the early miners 

as ñpanizoò and can contain high silver values (Strathern 1969).  
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Figure 7.8 Moderate grade manganese oxide fracture infill bound by low grade carbonate  

 
Note: BED -002 67.5 to å71.8 m. Assay: 67.70 to 70.85 m 3.15 m @ 43 g/t Ag, 5.37% Mn, 0.83% Cu, 0.23% Zn.  

The carbonates and minerali zed material at Berenguela have been subjected to different degrees of 
hydrothermal silicification, but not skarn development. Silica - replacement of carbonates also 

occurs, principally by jas per, where it occurs in different colours; red, yellow, and black or 
variegated. Jasper typically occurs in narrow intermittent zones that trend in a somewhat acute 

angle to the trend of the minerali zation. It may be associated with late -stage faulting and  in places 

has partially formed around nodules of manganese oxide.  

In addition, structures with low temperature silica (chalcedony and opaline quartz) are sometimes 

found with manganese oxide and oxide copper (malachite -azurite) minerali zation. The other 

silicified structures are associated with barite -hematitie - jarosite.  

7.3.2.1  Manganese  

The main manganese minerals are psilomelane and pyrolusite. As manganese oxides are known to 

be effective geochemical ñspongesò, a number of manganese minerals are present contai ning 

significant amounts of copper and zinc, including:  

¶ Chalcophanite (Zn,Fe,Mn)Mn 3O7.3H 2O 

¶ Pyrochroite (Mn,Cu,Zn)(OH) 2  

¶ Lampadite (Cu) xMn(O,OH) 4.nH 2O 

Alabandite, a manganese sulphide is present but rhodochrosite and rhodonite are rare . The 

implications for ore genesis are discussed in Section 8.  

Manganese was recogni zed early on as the most likely candidate to geo -metallurgica lly  characteri ze 

the mi nerali zation. ASARCO defined a visual classification based on visual manganese 
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characteris tic s (Stathern 1969). Valor modified this to relate to three manganese assay intervals, 

these are shown in Table 7.1. These classifications were the basis of compositing metallurgical 

samples for testwork.  

Table 7.1 Manganese geometallurgical classification schemes  

 ASARCO visual manganese classification  Valor Mn assay classification  

I  
Yellow orange and red altered limestone comprising 50% 

percent Mn oxides by volume and hydrated Fe oxides  
High grade, Mn >10%  

II  
Brown manganiferous hard ore with high dolomite content but 

relatively low grade  
Medium grade, Mn 5 -10%  

III  
Yellow friable material with less than 50% Mn by volume but 

high Ag content  
Low grade, Mn <5%  

IV  
Yellow friable material with minor manganese and less than 

1%  combined metals; represents low grade  
-  

Note: Valor only had three classes . 

Source:  Aftermath from ASARCO and Valor reports . 

Again , illustrating the gradations is a view of the main open pit at Berenguela, looking west .  

Manganese oxide on the left is fla nked by zones of clay alteration (pale ochre) and iron oxide 

alteration (reddish brown) in the centre.  

Figure 7.9 View of the main open pit at Berenguela  

 
Source: p hoto  supplied by  Juan Carlos Fernandez Dec. 2020 . 

7.3.2.2  Silver  

Studies on the deportment of silver by PMET ( 1996 ) and Rio Tinto (2019) suggested that silver 

occurs as disseminated silver sulphide ï acanthite / argentite  -  as well as some minor unidentified 
silver sulphosalt spe cies mostly in the manganese matrix, where there appears to be an association 

with alabandite as well as finely dispersed particles within psilomelane and pyrolusite. It was 

suggested that deportment may be as ultra - fine particles and  /  or in solid solutio n. Silver was 

detected within clays. Stromeyerite (AgCuS) and native silver were recogni zed in the 2019 MLA 

work.  
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7.3.2.3  Copper  

The copper minerali zation occurs both in association with manganese ( pyrochroite and l ampadite )  
and independently, as very fine sulphid es such as chalcocite in transitional minerali zed material.  

Copper minerals occur mostly as very fine sulphides chalcopyrite (CuFeS 2), chalcocite (Cu 2S) and 
bornite (Cu 5FeS4), and near surface as oxide copper minerals (azurite, malachite and chrysocolla) 

and copper rich goethite.  

7.3.2.4  Zinc  

The limited information on the deportment of zinc shows that it occurs as sphalerite and as the 

aforementioned manganese oxide chalcophanite  and pyrochroite .  

7.3.2.5  Gangue mineralogy  

The dominant gangue phase in the central minerali zed area is dolomite 50  -  60%, with lesser 

amounts of calcite (10  -  20%), microcline and quartz, as well as trace quantities of the clays 

kaolinite and sericite  (KCA 1996 ; Chapi 2017).  

The carbonate strontianite (SrCO 3) has been confirmed by electr on microprobe analysis, together 

with the presence of barite (BaSO 4).  

7.3.2.6  Shape and attitude of mineralization  

The shape and grades of the mineralization are represented by the following figures . Two section  

lines  are shown in Figure 7.10  which also shows the outline of the manganese mineralization 

represented by a 2% 3D iso -surface. Collars and traces of the drillholes are also shown.  

Figure 7.11  to Figure 7.16  are two representative cross sections, showing drill results as a histogram 
for manganese, silver , and copper  respectively  against a background of the 3D 2% manganese 

iso-surface. Section line  A-Aô is through the centre of the deposit and section line B-Bô is through 

the west end of the deposit.  
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Figure 7.10  Manganese minerali zation outline  

 
Source :  Aftermath 2021 . 
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Figure 7.11  Cross section A -Aô showing manganese  drill results  

 
Source :  Aftermath 2021 . 
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Figure 7.12  Cross section  A-Aô showing silver  drill results  

 

Source :  Aftermath 2021 . 
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Figure 7.13  Cross section A -Aô showing copper  drill results  

 
Source :  Aftermath 2021 . 
























































































































































































































































