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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 Silver Ltd. 

(Aftermath or the Issuer), of Vancouver, Canada. AMC had previously  prepared a Technical Report 

on the Property for the Issuer titled ñBerenguela Silver-Copper -Manganese Property Update, 

Province of Lampa, Department of Puno, Peruò. This earlier report was authored by J.M. Shannon 

P.Geo., M.A. Batelochi MAusIMM (CP), and G.S. Lane FAusIMM, with an effective date of 18 February 

2021 (2021 AMC Technical Report).  

This Report has been produced in accordance with the Standards of Disclosure for Mineral Projects 

as contained in National Instrument 43 -101 (NI 43 -101) and accompan ying policies and documents. 

NI 43 -101 utilizes the definitions and categories of Mineral Resources and Mineral Reserves as set 

out in the Canadian Institute of Mining, Metallurgy and Petroleum Definition Standards for Mineral 

Resources and Mineral Reserve s 2014 (CIM 2014). The Report has been prepared for lodgment on 

the Canadian Securities Administratorsô System for Electronic Document Analysis and Retrieval 

(SEDAR).  The Issuer, Aftermath, 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 , location , and ownership  

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 in the Department of Puno . 

The approximate coordinates for the centre of the Property are 8,2 68,274 mN and 331,860  mE 

(WGS 84 zone 19), or at 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 

terrain known as the Altiplano (high plat eau).  Relief is moderate with relatively poorly drained 

pampas and limited vegetation.  

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

the communities  of  Cayachira to the east and Andamarca  to the west.  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 labour supporting the mining industry.  

On 30 September 2020, Aftermath signed a definitive agreement with SSR Mining Inc. (SSRM) to 

purchase 100% of the Berenguela silver -copper project through the purchase of 100% of SSRMôs 

shares in the Per uvian holding company Sociedad Minera Berenguela S.A. (SOMINBESA ) . 

On 21 October 2021, SSRM entered into an assignment agreement with EMX Royalty Corporation 

(EMX) pursuant to which SSRM assigned to EMX all of its right title and interest to the deferred 

consideration obligations owing by Aftermath to SSRM . O n 8 December 2022, Aftermath, EMX, and 

SSRM signed an agreement to amend the Acquisition Agreement to reflect the revised payment 

schedule to EMX This extended the date by which Aftermath must complete a Preliminary Feasibility 

Study  (PFS)  and file the related technical reports before 23 November 2025.  

The Property consists of 17 mining concessions held by SOMINBESA and four claims made by 

Aftermath Silver Peru S.A.C.  (Aftermath Peru ) , which are pending as recorded by  The  Institute of 

Geology, Mining and Metallurgy ( INGEMMET) . The SOMINBESA's concessions have an area of 

7,357  hectares ( ha)  and Aftermath's claims have an area of 2,800  ha. The concessions have a 

30 -year  expiry date meaning that they do not expire until between 2039 and 2053 depending on 

when granted.  
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The climate is vari able. T he winter months of May, June, July, and August  are frigid with intense 

frosts . During the spring months of September, October, and November the weather is cold and 

temperate. The weather  is rainy, tinged with snowfall and hailstorms during the months of 

December, January, February, and March and sometime into April. Both exploratio n and any future 

mining activities can be conducted year - round, and weather imposes no restrictions on operations.  

The mining concessions are sufficiently large enough, at over 7,595.2 ha, to accommodate a 

processing plant, tails management facility, and o ther infrastructure required to operate a mine. 

Land would need to be procured for such activities, but currently for exploration purposes land 

access agreements have been reached with local landowners. Appropriate water sources will be 

evaluated during st udies including access to existing surface water sources.  

1.3  History  

Berenguela has a long history of mineral exploration and production. Through the first half of the 

20 th  century, Lampa Mining Company Limited (Lampa Mining )  was the main player and directly 

shipped or operated a plant until cessation of operations in 1965. During th e 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.  

After some options agreements with the American Smelting & Refining Co.  (ASARCO) , Cerro de 

Pasco, and Charter Consolidated  Limited (Charter) , Lampa Mining lost ownership of the Property in 

1972 and it reverted to the state. Ownership passed to Minero Perú S.A.  (Minero Per ú) , a 

state -owned company . In 1995  a policy of privatization was adopted by the Peruvian ministry 

responsible for Minero Per ú, 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 1997, collecting two bulk samples 

for hydrometallurgical testwork.  

In March of 2004, Silver Standard Resources Inc. (Silver Standard), now named  SSRM, 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$2  million ( M)  in cash and US$8M in shares of Silver 

Standard, with K CA retaining a 2% net smelter return (NSR)  on copper production, capped at 

US$3M . 

Silver Standard completed drill programs in 2010 and 2015, and in February 2017 announced it ha d 

entered into a definitive agreement to sell 100% of SOMINBESA to Valor Resour ces 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 joi nt venture option agreement with Kennecott Exploration 

Company, and on their behalf had Rio Tinto Mining and Exploration (Rio Tinto)  complete four 

diamond drillholes  (DD)  for 1,427 metres ( m ) , collect 707 geochemical samples , and relog 15  

historical drillh oles. 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 ownership of SOMINBESA  

transferred  back to SSRM.  
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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 historical estimates as current Mineral Resources.  

1.4  Geology and mineralization  

The Property is located near Santa Lucía in the  Department of Puno in the Western Cordillera of the 

Andean Mountain range in southern Peru. The regional geology of Puno is dominated by deformed 

Paleozoic and Mesozoic sedimentary strata overlain by volcanic and sedimentary rocks of Cenozoic 

to Quaternar y age. The Berenguela mineralization lies within the Mesozoic sequence.  

During the Jurassic and Cretaceous  Periods , extension and subsidence east of the early Andean 

volcanic arc led to the development of a back -arc basin known as the Western Peru Back Arc  Basin 

(WPBAB) with associated clastic and carbonate rocks along the length of the Western Cordillera 

Within the WPBAB, the mid -Cretaceous Ayabacas Formation (AYA) was formed as a result of the 

submarine collapse of a Cretaceous carbonate platform (Odonne et al., 2010). The Ayabacas 

Formation host s the Berenguela mineralization and consists of a strongly  deformed, highly chaotic, 

and slumped resedimented unit which can be described as a megabreccia or olistostrome (Sempere 

et al., 2000) which occurs over a 60,000 square kilometres ( km 2) area and has thicknesses up to 

500  m.  

The Cusco -Lagunillas -Laraqueri -Abaroa structural corridor (CECLLA corridor) is a large dextral 

wrench system 40 -80 kilometres ( km )  in width and is one of the main structural components in  

South Peru. Berenguela is situated in the north -east ( NE)  flank of the system which hosts a variety 

of tectonic, magmatic, and sedimentary features. The CECLLA was active from at least the late 

Jurassic and normal faulting is currently active forming hemi -grabens such as Lake Lagunillas.  

The central core of the Property, and the location of known mineralization, is dominated by 

carbonates of the Ayabacas Formation. These comprise folded, thickly bedded, light grey and 

dolomitized limestones juxtaposed in b locks ranging from  10 to >200 m  in size , often with an intra -

block matrix of refluidized clastic  rock s and sedimentary breccias interpreted to originate from the 

Murco Formation. The underlying Huambo is 5 to 20 m thick, in conformable or brecciated contac t 

with the Ayabacas, and did not re - fluidize to the same degree as the upper units of the Murco 

Formation. The Huambo -Murco contact is usually faulted or brecciated and interpreted  to be the 

primary slumping (detachment) plane in the area.  

The gravitationa l slumping, subsequent compressive tectonism and ultimately wrench / extensional 

faulting created  the structural architecture for the emplacement of the Berenguela mineralization.  

The core area of mineralization forms a prominent whaleback 1,400 m in length striking 

approximately east -west. All significant mineralization consists of massive, patchy, a nd 

fracture -controlled manganese replacement with associated silver, copper, and zinc hosted within 

the folded Ayabacas Formation. Mineralization is prominent in fold axes where axial plane joints and 

bounding faults have aided the ingress of fluids.  

Alteration and mineralization are commonly exposed at surface and in old workings and are 

dominated by manganese mostly in the form of psilomelane and pyrolusite manganese oxides 

replacing carbonates to varying degrees. Within the mineralized zones, least altered material 

consists of fresh to moderately weathered or altered carbonates. Exposed sedimentary breccias are 

common on surface juxtaposed with the carbonates and are usually un mineralized. Weathering of 

the mineralization is often accompanied by the formation of copper oxides (malachite and azurite). 

Although present throughout the core area in small quantities, the abundance of oxidized copper 

minerals is much more prevalent on the eastern margins of the deposit in conjunction with a 

prominent zone o f late chalcedonic alteration.  
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There have been several contrasting genetic models advanced for the Berenguela Ag -Cu-Mn deposit. 

Based on the latest information including the 2021 -22 core logging program, the deposit model 

favoured by Aftermath is that Bere nguela is a base -metal and silver bearing, lithology -controlled, 

carbonate replacement deposit (CRD)  emplaced above a regional detachment surface of 

mid -Cretaceous age. The principal host is the olistostrome of the mid -Cretacous Ayabacas 

Formation. Host re placement is most prevalent in dolomitic limestone rafts and clasts.  

1.5  Exploration  

In the early stage of operatorship of Berenguela by Aftermath, a primary task was to ensure that 

there was a good topographic control for current and future activities on the Property. In addition, 

some remote sensing work and a hyperspectral program on newly drilled core was completed to 

identify and characterize alteration assemblages. In addition, geological mapping was carried out 

by Aftermath geologists building on the wor k by previous operators.  

Other work carried out by Aftermath has focused on the Berenguela deposit and has consisted of 

enhancing the database and improving the interpretation of the geology. Hence a focus has been 

on centralizing all  core, samples, and pu lps in a new secure storage facility in Arequipa, validating 

certain aspects of the data, and drilling diamond core holes in strategic areas, included twinning 

some RC holes drilled in earlier programs.  

1.6  Drilling  

Since 2004 a total of 386 diamond drillholes  (DD)  and reverse circulation (RC)  holes totaling 

approximately 42,641 m in length have been drilled on the Property . These consist of 95 DD and 

291 RC holes. Of these 63 DD holes for 6,168 m were completed by Aftermath between December 

2021 and to May 2022.  

Drilling was completed using a triple - tube core barrel and drill sizes of HQ size (63.5 millimetres 

(mm )) and PQ size (85.0 mm). Totals of 2,412.55 m of HQ size and 3,755.60 m of PQ size were 

completed.  

The program had three main areas of focus:  

¶ Twin ning (and replacing) RC holes from 2004 -05 that were considered to have poor recovery. 

Verifying (and replacing) some 2017 RC drilling. Mostly PQ drilling.  

¶ Obtaining metallurgical samples in various geological domains to supply samples for future 

metallurg ical testwork. Metallurgical drilling was combined with the twinning program where 

appropriate. PQ drilling . 

¶ Exploration (extension) drilling ï focusing  in the eastern limits of the known mineralization. 

Predominantly HQ drilling.  

Core recovery was 91.3% d iscounting mining voids that were intercepted and logged. The generally 

consistent cohesiveness of the drilled formations, use of the triple tube technique, and large core 

diameters employed to create favourable  conditions for core recovery.  

While many of the holes are vertical, drilling was carried out from platforms and angle holes are 

also drilled to give coverage.  

Upon receipt at the Limon Verde facility nearby  and, after checking and preparation, a ñQuicklogò 

geology review was followed by recovery and rock quality designation  (RQD)  measurements and 

core photography. After geological logging and samples selection the core was sawn. Samples were 

generally 1 m in length in mineralization and 1.5 m in length in areas not considered mineralized, 

and were also sampled within geological contacts.  
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A total of 506 samples collected from various types of mineraliz ed and barren zones were selected 

for bulk density measurements. These measurements were carried out at the ALS Laboratories in 

Lima using the waxed immersion method.  

As mineralization is relatively flat lying and at surface, and the drilling was vertical or at a steep 

angle from a common drill pad, the intersections were mainly at an angle close to true thickne ss.  

Twinning of DD holes with selected old RC holes was carried out as part of the 2021 -22 drilling 

program. This was completed in to verify the 2004 -05 RC drilling where issues of poor recovery and 

smearing of metal grades had been identified. In addition , six 2017 RC drillholes were twinned as a 

validation program. In order to ensure better recovery in expected difficult areas, and also to obtain 

metallurgical samples, the twin program used PQ diameter where deemed appropriate. Data from 

the DD holes has replaced the old RC information in the drillhole database used for resource 

estimation.  

1.7  Sampling and data verification  

Historical RC drill samples were collected and split at the drill site by the drill crews and the drillholes 

were sampled from collar to total depth. RC chips were retained for lithological logging.  

Drill core was collected from the rig and logged in various coresheds. All core drilled since 2004 is 

now retained in a secure centralized core facility in Arequipa.  

Samples were dispa tched to ALS Chemex, SGS Laboratories, or ALS Lima for the various programs 

all  of which are accredited, and analytical methods used were appropriate.  

Quality control  /  quality assurance (QA/QC) protocols were employed throughout all programs, 

though insertion rates varied by program. In 2022, Aftermath ran various reassay campaigns on 

old pulps and rejects. These reassays, in addition to twinning old holes and the deleti on of redundant 

data from the database, have  enhanced the validity of the database.  

Aftermath had new certified reference material (CRM) made up to match the expected grade as well 

as that around the cut -off, specifically for manganese, where there was a g ap before. Insertion -

rates by Aftermath were satisfactory for CRMs and blanks and control charts were used to monitor 

performance.  

The Aftermath program was comprehensive and included CRMs covering the appropriate grade 

ranges, blanks for assessing laborat ory hygiene and field duplicates to monitor analytical precision. 

The results of the QA/QC program indicate good laboratory performance. The CRMs exhibited 

relatively low failure rates, with the predominance of these failures showing an underestimation of 

grade.  

There is an issue with the underestimation of Mn for the primary laboratory. This was evident in the 

results of the CRMs and comparisons with the umpire laboratory. The issue seems to improve with 

increasing Mn grade. The BER -RENO CRM (18% Mn) did n ot record any warnings or failures. The 

change in overlimit threshold from 10 to 8.5% Mn during program A for CRM BER -21 -3 showed the 

failure rate drop by almost two thirds and the low bias improve. The QP does not consider this to 

be a material issue to t he Mineral Resource estimate.  

The re -assay programs confirmed the validity of the previously collected assays and generally 

assuaged any concerns that were highlighted during the review of the QA/QC from these programs.  
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The QP recommends that the current l evel of QA/QC sample submission and monitoring continues. 

The QP also recommends that coarse reject and pulp duplicates are submitted for future drilling 

programs.  

The QP considers that the sample preparation, security, and analytical procedures are adequa te, 

and the assay database is robust and appropriate for use in the Mineral Resource estimate.  

The QP made a site visit to the Pro perty  in July 2022, when both the secure Arequipa warehouse 

was visited,  and a site inspection was carried out. Th e visit incl uded viewing some core as well as 

drill collar locations. Verification of the drill collar locations and assays showed no errors . D ata and 

the core and samples are centrally and securely stored and the QP considers the database 

fit - for -purpose.  

1.8  Metallurgic al testwork  

The metals of economic interest in the Berenguela orebody are manganese, silver, and copper, with 

zinc as a minor co -product. Substantial basic metallurgical work has been completed principally by 

KCA who acquired the Property in 1995 and conducted a bulk sampling program at 25 locations that 

comprised 214 separate samples. This sample was processed at KCA laboratories during 1995 to 

1999 and later used for KCA testwork in 2010 to 2011 on behalf of Silver Standard. Multiple rout es 

for  processing the ores have been studied, as discussed in the 2021 AMC Technical Report. and four 

process flowsheets were derived from the previous work. These are summarized as Flowsheet1 to 

4 below. The two most recent process studies include options  to recover Manganese in various forms 

including manganese sulphate (MnSO 4),  Electrolytic Manganese Metal (EMM), Electrolytic 

Manganese Dioxide (EMD), or Chemical Manganese Dioxide (CMD).  

Flowsheet 1: limited or no Mn recovery.  

¶ Pelletized ore -  segregation  roast 750°C -  flotation -  ship conc.  

Flowsheet 2: limited Mn or no recovery.  

¶ Roast -  calcine -  controlled potential sulphidation (CPS) flotation of ore -  ship conc.  

Flowsheet 3: Favourable technically and environmentally (no roast) recovers Ag, Cu, and Mn . 

¶ Ore -  pre - leach -  reductive leach -  Cu EW, impurity removal, Zn ppt, Mn recovery (Mn or MnO 2 

EW or MnSO 4); Ag cyanide leach.  

Flowsheet 4: Favourable technically and environmentally (no roast) recovers Ag, Cu, and Mn.  

¶ Ore -  high intensity magnetic separat ion (HIMS) -  reductive acid leach -  Cu EW, impurity 

removal, Zn ppt, Mn recovery (Mn or MnO 2 EW or MnSO 4); Ag cyanide leach.  

An evaluation of the various flowsheets is summarized below:  

¶ Flowsheet 1  -  The Segregation / Roasting process, also called the Torc o process, is a process 

in which salt (sodium chloride) and coal are mixed with the ore which is then roasted. The 

metal chlorides volatilize and then condense on the coal particles, which are then recovered 

by flotation. The process is difficult to contro l and has had only limited commercial application. 

At least until 1990, there was a very small commercial market for the manganese so 

recovering it was not considered. In todayôs environment the Torco process should not be 

considered.  
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¶ Flowsheet 2  ï This involves CPS (controlled potential sulphidation) flotation of sulphidized 

materials following Torco segregation roast. This route appears to be very costly and produces 

low grade copper and silver concentrates with no recovery of the manganese. It should not 

be studied further.  

¶ Flowsheets 3 and 4  ï These processes are very similar. Flowsheet 3 includes a pre - leach 

chemical treatment process (Mg removal) to minimize issues associated with downstream 

viscosity, and Flowsheet 4 incorporates a front -end  physical beneficiation process (HIMS) to 

reduce gangue content and subsequent high reagent consumption. The HIMS  tests to date are 

either inconclusive having been carried out on material that does not warrant upgrading or 

were largely unsuccessful on lowe r grade samples. Ore sorting should be pursued in 

preference to wet  high  intensity  magnetic  separation (WHIMS) or HIMS methods at this stage.  

¶ Ore sorting  -  Preliminary tests carried out on ore sorting by Valor used sample material that 

was extremely high i n Mn (>16% Mn head grade) and would not be deemed as necessary for 

sorting in the operational phase. The upgrading results were understandably moderate. 

Medium -grade mineralized material with Mn grades in the range of 5% to 8% is the primary 

focus of upgra ding by ore sorting method and will form a key component of upcoming 

testwork.  

The above work and conclusions have resulted in the selection of a process route consisting of:  

1  Open pit mining followed by crushing and ball -milling.  

2  Up-grading of low -grade ores using ore -sorting techniques at the crushing stage, to remove 

discrete fragments of limestone -dolomite waste.  

3  Pre- leaching with sulphuric acid to remove magnesium.  

4  Solution / solids separation, with discard of the solution (or possible recyc ling after Mg 

removal).  

5  Primary reduction leaching of the solids with sulphurous / sulphuric acids.  

6  Solution / solids separation.  

7  Standard cyanide leaching of the solids, with Merrill -Crowe silver recovery.  

8  Discharge of the slurry to a standard tailings po nd with reclaim of the solution for recycle to 

the cyanide leach.  

9  Further processing of the solution from step six to recover the copper, iron, zinc, and 

manganese, as follows:  

a Direct electrowinning or solvent extraction / electrowinning of the copper.  

b Rem oval of iron by neutralization and air sparging, followed by thickening / filtration to 

remove the iron precipitate for discard.  

c Precipitation of the zinc as zinc sulphide using sodium hydrosulphide, followed by 

thickening  /  filtration to recover the zinc sulphide as a marketable product.  

d Recovery of manganese in a variety of forms depending on markets:  

-  Manganese metal by electrolysis (EMM).  

-  Manganese sulphate by crystallization, filtration, drying.  

-  Chemical grade manganese dioxide powder by electrolysis (CMD).  

-  Electrolytic manganese dioxide by more sophisticated electrolysis (EMD).  

10  Recycle of the step 9 (d) solution to the step (3) leach.  
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1.9  Mineral Resources  

The Mineral Resource estimate is based on a geological model which consisted of data fr om 386 

drillholes including data collected by Aftermath and some from previous drilling. Lithological 

wireframes were constructed by Rock ridge Partnership & Associates (Rock Ridge) using LeapFrog© 

software and were used to constrain the interpolation. The f ive domains were reviewed by the 

independent QP and were accepted for estimation purposes after minor modification.  

RockRidge completed an ordinary kriging (OK) estimate for the four metals with economic 

significance: silver, manganese, copper , and zinc. C alcium and magnesium, as well as bulk density, 

were estimated using inverse distance squared. Prior to estimation, drillhole data were composited 

to an average length of 1.0  m. Capping was evaluated for all variables within each domain and 

carried out wher e required. No estimation was carried out outside of the domains. For all domains 

the parent block size was 10 mE x 10 mN x 5 mRL with sub Ȥblocking employed. Sub Ȥblocking resulted 

in minimum cell dimensions of 2.5 mE x 2.5 mN x 0.05  mRL.  

Bulk density was b ased on 509 measurements and was estimated into the block model. The values 

in the model averaged 2.30 tonne s per cubic metre  ( t/m 3) for mineralized material and 2.25 t/m 3 

for waste.  

Mineral Resource classification was completed by the QP using an assessment of geological and 

mineralization continuity, data quality , and data density. Estimation passes were used as an initial 

guide for classification. Wireframes were then generated manually to build coherent volumes for 

the different classes. The blo ck model was classified as Measured, Indicated, and Inferred Mineral 

Resources as appropriate.  

The Mineral Resource estimate used conceptual open pit mining constraints for reporting purposes 

and is presented in Table 1.1. Mineral Resources are stated at a cut Ȥoff grade of 80 grams per tonne 

(g/t )  silver equivalent (AgEq) which equates to a 3.55% manganese equivalent cut -off grade. The 

relative value in the Mineral Reso urce by metal is as follows, Ag=26%, Mn=44%, Cu=26%, Zn=4% 

using metal prices for Agri -MnSO4 which generally trades at a considerable discount to battery 

grade manganese sulphate. The model is depleted for historical mining activities.  

The assumptions for the open pit optimization exercise to constrain the Mineral Resource and 

confirm reasonable prospects for eventual economic extraction are shown in Table 1.1. 



Berenguela Mineral Resource  Estimate NI 43 - 101  

Aftermath Silver Ltd.  722031 
 

amcconsultants.com  x 
 

Table 1.1 Assumptions for pit optimization  

Activity  Items  Unit  Value  

Mining  
Mining (all types)  $/t material  2.25  

Pit slopes  degrees  45  

Processing  

Processing -  Cost  $/t ROM  41.0  

Processing rate  Mtpa  2.5  

Process Recoveries -  Ag %  81.0  

Process Recoveries -  Cu %  81.0  

Process Recoveries -  Zn  %  76.0  

Process Recoveries -  Mn %  81.0  

Metal Prices  

Ag $/oz  22.50  

Cu $/lb  4.00  

MnSO 4 (Agri -MnSO 4)  $/t  530  

Zn  $/lb  1.45  

Other costs  

Admin and Support (G&A)  $/t ROM  4.0  

Land Freight  $/t Product  30.0  

Port Charges  $/t Product  20.0  

Marketing  % of Revenue  0.50%  

Royalty ï Silver Standard  % of Revenue  1.00%  

Royalty ï VDM Partners  % of Cu revenue  2.00%  

Other  Conversion  Mn:MnSO 4 %  32  

Notes:  
¶ Sustaining capital cost has not been included.  
¶ Measured, Indicated , and Inferred Mineral Resources included.  
Source:  AMC, 2023.  

The Mineral Resource for the Berenguela  deposit has been estimated by Ms Dinara Nussipakynova, 

P.Geo. Principal Geologist of AMC, who takes responsibility for the estimate.  

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

Table 1.2 Mineral Resource as of 31 January 202 3 

Resource Classification  
Tonnage 

Mt  

Grade  Contained metal  

Ag  
( g/t )  

Mn  
( % )  

Cu  
( % )  

Zn  
( % )  

Ag  
( Moz )  

Mn  
( Mt )  

Cu  
( Mlb )  

Zn  
( Mlb )  

Measured  6.152  101  8.89  0.85  0.30  20.0  0.55  115.3  41.2  

Indicated  34.024  74  5.60  0.63  0.34  81.2  1.90  473.7  258.1  

Measured and Indicated  40.176  78  6.10  0.67  0.34  101.2  2.45  589.0  299.3  

Inferred  22.287  54  3.57  0.42  0.25  38.8  0.80  204.3  122.8  

Notes:  
¶ CIM Definition Standards (2014) were used for reporting the Mineral Resources.  
¶ The effective date of the estimate is 31 January 2023.  
¶ The Qualified Person is Dinara Nussipakynova, P.Geo., of AMC.  
¶ Mineral Resources are constrained by an optimized pit shell using the assumptions in Table 1.1 . 
¶ No dilution or mining recovery applied.  
¶ AgEq formula is AgEq = Ag+ Cu%*121.905+Mn%*22.809+Zn%*41.463 based on the parameters in Table  1.1 . 
¶ Cut -off grade is 80  g/t AgEq.  
¶ Bulk density used was estimated and variable. but averaged 2.30  t/m 3 for mineralized material and 2.25  t/m 3 for 

waste.  
¶ Drilling results up to 13 October 2022.  
¶ Mineral Resources that are not Mineral Reserves do not have demonstrated economic viabil ity.   
¶ The numbers may not compute exactly due to rounding.  
¶ Mineral Resources are depleted for historic mined out material.  
¶ The relative value in the Mineral Resource by metal is as follows, Ag=26% Cu=26%, Mn=44%, Zn=4%.  
Source:  AMC, 2023.  
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The QP is not aware of any known significant factors or risks that might affect access or title, or the 

right or ability to perform work on the Property, including permitting and environmental liabilities 

to which the project is subject.  However, it is rec ognized that there is social unrest in Peru currently, 

although the situation is improving.  

There are no Mineral Reserves on the Property.  

1.10  Conclusions and recommendations  

Aftermath has completed a comprehensive exploration program incorporating the recomme ndations 

made in the 2021 AMC Technical Report. This has included drilling for validation of the previous 

work including twinning holes and verification of data through a comprehensive re -assay and 

improvement of QA/QC protocols for new and re -assay sample s. The drillholes and samples have 

also been centralized in a secure storage area in Arequipa.  

I t is recommended that the Project move forward to a Preliminary Economic Assessment  (PEA) . 

The following recommendations are made.  

1.10.1  Geology and drilling  

No major resource drilling or modelling is envisaged other that the modelling of geometallurgical 

domains in the current model. However, the following recommendations are made.  

¶ Carry out infill drilling in specific areas to upgrade both Indicated to Measured and Inferred to 

Indicated.  

¶ Drill eastern extensions of the known mineralization especially in areas of good outcrop and 

old workings.  

¶ Include additional bulk density measurements in next estimate.  

¶ Drill to the south -east of the deposit where more drilling is required to understand the 

dimensions and significance of this potential extension.  

¶ Investigate the area 200 -  500 m south of the deposit where there are indications from the 

Worldview -3 (WV3 )  imagery of further anomalies of psilomelane in fold noses of the Ayabacas 

Formation.  

¶ Advance knowledge of the eastern margins of the mineralization by geophysics and potentially 

scout drilling to test for potential porphyry -style occurrences.  

1.10.2  QA/QC and data base  

¶ Ensure that CRMs are monitored in real time on a batch -by -batch basis, and that remedial 

action is taken immediately as issues are identified and remedial action documented . This 

should include a table of fails.  

¶ Investigate sourcing a coarse blank with lower concentrations of Mn and Zn.  

¶ Incorporate the use of coarse reject and pulp duplicate samples into the QA/QC program.  

¶ As the re -assay program has confirmed the validity of the original assays, the QP recommends 

that for the next Mineral Res ource update to revert to the original assays. Newer assays should 

only replace older assays when there has been systematic re -assaying of the original dataset.  

1.10.3  Metallurgy  

¶ Explore geometallurgical  classification domains that are linked to the target flowsh eet.  

¶ Develop ore characterization composites based on domain classification from pre -existing 

material.  

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

accordingly.  
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¶ Develop a geometallurgical model to link the resourc e database variability to metallurgical 

performance variability.  

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

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

¶ Conduct Inductively Coupled Plasma ( I CP)  head assay suite and extensive mineralogy 

including Quantitative Evaluation of Minerals by Scanning  (QEMSCAN) , x- ray diffraction (XRD) , 

SEM, microscopic examination of mineral and gangue.  

¶ Consider silica and carbonate rejection via ore sorting.  

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

testing.  

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

effective processing route.  

¶ Engage in a marketing stud y.  

This work is estimated to cost US$700,000.  

1.10.4  Preliminary Economic Assessment  

Complete the additional elements of a PEA when the metallurgical work is advanced. In addition to 

the above these will involve the following:  

¶ Mine engineering work -  pit design, sch edules, equipment selection, and costing.  

¶ Process design ï design of process plant, tailings, and associated infrastructure.  

¶ Infrastructure engineering ï roads, power, water, and all support buildings and infrastructure.  

¶ Environmental studies and permittin g.  

¶ Overall costing and economics.  

¶ Trade -off studies as required.  

¶ Reporting.  

These costs are incorporated into Table 1.3. 

1.10.5  Program costs  

An estimate to progress the project to a PEA level of study is estimated at approximately $3.7M, 

and a rough breakdown is shown in Table 1.3. 

Table 1.3 Cost summary  

Item  Cost (US$)  

Drilling  1,250,000  

Assays  150,000  

Follow up metallurgical testing  700,000  

Geophysics -  magnetic survey  120,000  

Geometallurgical modelling, including block model  150,000  

Mine engineering including costing  250,000  

Process design including costing  250,000  

Infrastructural engineering incl costing  100,000  

Environmental studies and permitting  250,000  

Completion of PEA reporting  150,000  

Subtotal  3,370,000  

Contingency ï 10%  337,000  

Grand total  3,707,000  
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Abbreviations & Acronyms  Description  

#  Number  

$ or US$  US dollar  

%  Percentage  

°  Degree  

°C Degrees Celsius  

µm  Micrometre  

1D One-dimensional  

2D Two -dimensional  

3D Three -dimensional  

A Amps  

A/m 2 Amps per meter squared  

AA Atomic absorption  

AAS Atomic absorption spectroscopy  

Aftermath; Issuer  Aftermath Silver Ltd.  

Aftermath Peru  Aftermath Silver Peru S.A.C.  

Ag Silver  

AgEq Silver equivalent  

ALOS Advanced Land Observing Satellite (a Japanese Earth - imaging satellite)  

ALS ALS Cemex Peru  

AMC AMC Mining Consultants (Canada) Ltd.  

AMSL Above mean sea level  

ASARCO The American Smelting & Refining Co.  

ASX Australian Stock Exchange  

Au Gold  

AYA Ayabacas Formation  

BaSO4 Barite  

BC British Columbia  

Berenguela; Project  Berenguela Project  
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C$ Canadian dollars  
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CaMg(CO 3) 2 Dolomite  

CCD Counter current decantation  

CDN CDN Resource Laboratories Ltd  

Charter  Charter Consolidated Limited  

CIRA 
Certificado de Inexistencia de Restos Arqueológicos / Certificate of Non -Existence of 
Archaeological Remains  

cm  Centimetre  

CMD Chemical Manganese Dioxide  

Concesión Minera  Mining concessions  

CPS Controlled potential sulphidation  

CRD Carbonate replacement deposit  

CRM Certified reference material  

Cu Copper  

CuEq Copper equivalent  
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Abbreviations & Acronyms  Description  

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

JRT JR Topografia y Geodesia E.I.R.L.  

KAlSi 3O8 Microcline  

KCA Kappes, Cassiday & Associates  

kg  Kilogram  

kg/m 2 Kilogram per square metre  

kg/t  Kilogram per tonne  

km  Kilometre  

km 2 Square kilometre  

km 3 Cubic kilometre  

kt  Thousand tonnes  

kWh  Kilowatt -hour  

kWh/kg  Kilowatt -hour per kilogram  

lab  Laboratory  

Lampa Mining  Lampa Mining Company Limited  

lb  Pound  
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LOI  Letter of Intent  

LSS Liquid solid separation  

M Million  

m  Metre  

m 2 Square metre  
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MINEM  The Ministry of Energy and Mines  

Minero Perú  Minero Perú S.A.  
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N North  
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Abbreviations & Acronyms  Description  

Na Sodium  

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  

NS North -south  

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  

Pb Lead  

PDL Practical detection limit  

PEA Preliminary Economic Assessment  

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 / Archaeological Monitoring Plan  

ppm  Parts per million  

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

PRA Process Research Associates  

Property  Berenguela Property  

QA/QC  Quality Assurance / Quality Control  

QEMSCAN Quantitative Evaluation of Minerals by Scanning  

QP Qualified Person as defined by NI 43 -101  

RC Reverse circulation  

Report  Technical Report  

Rio Tinto  Rio Tinto Mining and Exploration  

RockRidge  Rockridge Partnership & Associates  

ROM Run-of -Mine  

RoUA Rights of Use Agreement  

RPD Relative paired difference  

RQD Rock quality designation  

S South  

S/  Sol  

S2O6
2- Dithionate ions  

SAR Saracocha Formation  

SCM Spectral Correlation Ma p 

SD Standard deviation  

SE South -east  
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Abbreviations & Acronyms  Description  

SEDAR System for Electronic Document Analysis and Retrieval  

SEM Scanning Electron microscopy  

SENAMHI  The Peruvian National Meteorology and Hydrology Service  

SiO2 Quartz  

Silver Standard  Silver Standard Resources Inc.  

SMB Special Mining Burden  

SMBS Sodium metabisulfite  

SMT Special Mining Tax  

SO2 Sulfur dioxide  

SOMINBESA  Sociedad Minera Berenguela S.A.  

SrCO3 Strontianite carbonate  

SSRM SSR Mining Inc.  

SW South -west  

SWIR  Short -wave infrared  

SX Solvent Extraction  

t  Tonne  

t/m 3 Tonne per cubic metre  

tpd  Tonnes per day  

UIT  Tax Unit  

UKN Upper detection limit  

US United States  

UTM Universal Transverse Mercator  

Valor  Valor Resources Limited  

VNIR  Visible and near - infrared  

VOL Intrusive rocks  

W West  

WGS 84  WGS-84 datum  

WHIMS  Wet high intensity magnetic separation  

WNW West -north -west  

WPBAB Western Peru Back Arc Basin  

wt  Wet ton ne 

WV3  Worldview -3 

XPS XPS Consulting & Testwork Services  

XRD X- ray diffraction  

Zn  Zinc  

ZnS  Zinc sulphide  
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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. AMC ha d previously  prepared a Technical Report 

on the Property for the Issuer titled ñBerenguela Silver-Copper -Manganese Property Update, 

Province of Lampa, Department of Puno, Peruò.  This earlier report was authored by J.M. Shannon 

P.Geo., M.A. Batelochi MAusIMM (CP), and G.S. Lane FAusIMM, with a n effective date of 18 February 

2021 (2021 AMC Technical Report) .  

This Report has been produced in accordance with the Standards of Disclosure for Mineral Projects 

as contained in National Instrument 43 -101 (NI 43 -101) and accompan ying policies and documents. 

NI 43 -101 utilizes the definitions and categories of Mineral Resources and Mineral Reserves as set 

out in the Canadian Institute of Mining, Metallurgy and Petroleum Definition Standards for Mineral 

Resources and Mineral Reserve s 2014 (CIM 2014). The Report has been prepared for lodgment on  

the Canadian Securities Administratorsô System for Electronic Document Analysis and Retrieval 

(SEDAR).  

2.2  The Issuer  

The Issuer, Aftermath, is a Canadian junior exploration company focused on sil ver 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 Persons (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 -101 , Part 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  

Ms D 
Nussipakynova  

Principal Geologist  
AMC Mining 
Consultants 
(Canada) Ltd.  

Yes 26 July  2022   
P.Geo. (ON & 
BC) 

2 -  12, 14  (except 
14.9 .1 ) , 15  -  24 , 
and p arts of 1, 

25, 26, and 27 . 

Mr W Rogers  
Principal Mining 
Engineer  

AMC Mining 
Consultants 
(Canada) Ltd.  

Yes No visit  P.Eng. (BC)  14.9 .1 , part 1  

Mr D Kappes  President  
Kappes Cassiday 
& Associates  

Yes 2003  PE (NV)  
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 M Parker  
Chief Operating 
Officer  

Aftermath Silver 
Ltd.  

No Yes FAusIMM  All  

Ms K Zunica  Senior Geologist  
AMC Consultants 
(UK) Ltd.  

Yes No None  11  

Mr JM Shannon  
General  Manager / 
Principal Geologist  

AMC Mining 
Consultants 
(Canada) Ltd.  

Yes No visit  
P.Geo. (BC  & 
ON) 

Peer reviewer  
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AMC acknowledges the numerous contributions from Aftermath in the preparation of this report and 

is particularly appreciative of the prompt and willing assistance of Mr Michael Parker.  

Ms Dinara Nussipakynova  visited  the  Arequipa office and warehouse on 23  July and the site 

inspection was carried out on 26 July 2022 , accompanied by Mr Michael Parker  of Aftermath on both 

occasions . All aspects of the project were examined, specifically drill core, drilling and core 

processing procedures, drill core and sampl e storage, Quality Assurance / Quality Control (QA/QC) 

procedures, on site and database management.  

2.4  Sources of information  

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

¶ ñTechnical Report on the Berenguela Property, South Central Peruò, prepared for Silver 

Standard Resources Inc.  (Silver Standard) , 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, report ing  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 

M.A. Batelochi MAusIMM (CP) . 

¶ Technical Report titled ñBerenguela Silver-Copper -Manganese Property Update, Province of 

Lampa, Department of Puno, Peruò.  This report was authored by J.M. Shannon P.Geo., M.A. 

Batelochi MAusIMM (CP) , and G.S. L ane FAusIMM, with an effective date of 18 February 2021 . 

The document was compiled from some text and reports supplied by Michael Parker and information 

supplied by Aftermath.  

2.5  Other  

The core of the Property is held by  a Peruvian holding company Sociedad Mi nera Berenguela S.A. 

(SOMINBESA) . Aftermath  will be 100% owners of SOMINBESA once purchase terms are fulfilled. 

The operating company for the Issuer in Peru is Aftermath Silver Peru S .A.C. (Aftermath Peru.)  

This report includes the tabulation of numerical data which involves a degree of rounding for the 

purpose of resource estimation. The QPs do not consider any rounding of the numerical data to be 

material to the project.  

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

stated in metric (SI) units. Commodity weights of measure are in grams (g) or percent (%) unless 

otherwise stated.  

Aftermath was provided with a draft of the Report  to review for factual accuracy.  

The effective date of the report is 30  March 2023.  
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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 disclaims responsibility for the relevant  section of the 

Technical Report.  

The following disclosure is made in respect to this Expert:  

¶ Dentons Gallo Barrios Pickmann SCRL (Dentons) 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.  

¶ Letter to AMC Consultants dated 29 March 2023 stating Dentons ñhave reviewed, up to the 

date of this letter, the information related to our legal due diligence dated September 28th, 

2020,  and to the best of our knowledge, there are no outstanding legal issues that may affect 

directly or indirectly the Peruvian mining project Berenguela ò.  

Extent of reliance:  

¶ Full reliance  

Portion of Technical Report to which disclaimer applies:  

¶ 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 descrip tion 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 Prop erty are 8,268,274 mN and 

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

(W) , as shown in Figure 4.1 and Figure 4.2. 

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

between t he communities  of  Cayachira to the east and Andamarca to the west .  

Figure 4.1 Republic of Peru showing Property location  

 
Source: Aftermath , 2021.  
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Figure 4.2 Berenguela Property location map  

 
Source: Aftermath , 2021.  

4.2  Peruvian regulatory framework overview  

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

ownership of extracted Mineral Resources, 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 

(General Mining Law), which was approved by Supreme Decree N °  14 -92 -EM, on 4 June 1992.  

This law clearly defines t he terms and conditions under which those mining activities are allowed in 

Peru. This includes 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 contra cts 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 Regist er. 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 mini ng 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.  

There a re 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 exploratio n 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 conc ession, 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 regulates mining activities. MINEM 

is responsible for granting 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 :  

¶ Granting of processing, general and transportation concessions.  

¶ Many of the permits for large (>5,000 t onnes per day (tpd) ) and medium (350 to 5,000 tpd) 

scale mining, including the authorization 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 license 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 hectares ( ha)  to 

1,000  ha per concession, a ccording to a defined Universal 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 

$3/ha for large and medium scale metallic mines, payable on 30 June of each year. Failure to 

pay the Derecho de Vigenci a for two consecutive years 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 Resources . Therefore, mining holders are obliged to obtain an annual production (Minimum 

Annual Production), no later than by the expiration of t he 10th year. In case holders of mining 

concessions do  not obtain the Minimum Annual Production in the 10th year, the production penalty 

payments described below commence, starting in the 11th year. The Minimum Annual Production 

is calculated through the f ollowing formula: 1 Tax Unit (UIT) per year per hectare. For 2021 , the 

amount of one UIT was approximately  $1,157.  

In the event that the Minimum Annual Production is not reached by the 10th year counted from the 

date the title of mining concession was gran ted to the holder, a production penalty is imposed per 

year and per hectare on a step scale, as defined by Legislative Decree N°  1320 which became 

effective on 1 January 2019, of:  

¶ As of  the  11 th  year,  2%  of  the  Minimum Annual  Production.  

¶ As of  the  15 th  year,  5%  of  the  Minimum Annual  Production.  

¶ As of  the 20 th  year,  10% of  the  Minimum Annual  Production.  

In case holders of mining concessions fail to pay the production penalty by  two consecutive years, 

the mining concession will expire automatically.  

Alternatively, no production penalty is payable if a ñMinimum Annual Investmentò is made of at 

least ten  times the amount of the production penalty.  

Holders of mining concessions whic h were granted before December 2008 were obliged 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.  

Holders of mining concessions must reach the Minimum Annual P roduction target within 30 years 

after the concession was granted; failure to do so will cause the mining concession to lapse 

automatically.  

4.3  Required and existing permits and authorizations  

According to Peruvian regulations, to perform or undertake explora tion activities, a titleholder must 

obtain all the permits, license, and authorizations required by law. The main permits and 

authorizations include surface rights, water rights, environmental, and archaeological 

considerations, as described in the followi ng sections.  

4.3.1  Surface rights  

Holders of mining concessions must negotiate access and easement agreements with surface 

landholders. In the case of surface lands owned by communities, it is necessary to obtain approval 

of a qualified majority of the community . The Project is located in surface lands currently held by 

private owners.  

For the Project, Aftermath Peru has executed fourteen Rights of Use Agreements (RoUA), with the 

current surface landowners, covering 2,027.11 ha in total.  

According to the terms and conditions agreed in the RoUA, the parties agreed that the validity term 

of the RoUA will be for a fixed three -year term starting on 1 January 2023, and will expire on 

31  December 2025, with the exception of the RoUA subscribed with Mr Alberto Ca yetano Rosas 

Perez, which will expire on 1 January 2026.  
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The annual cost s of the RoUA are the following:  

¶ For the year 2023, Aftermath Peru must pay the total amount of Sol (S/) 53,133.60 

(US$13,982.52 approximately).  

¶ For the year 2024, Aftermath Peru must pay the total amount of S/57,588.80 (US$15,154.95 

approximately).  

¶ For the year 2025, Aftermath Peru must pay the total amount of S/62,231.21 (US$16,376.63 

approximately).  

According to the terms and conditions agreed on four of the RoUA regarding the s urface lands 

denominated ñParcela 11 ï Predio Berenguelaò; ñPredio Chincu Chupaò; ñParcela A6 ï Predio 

Masojlaccayaò; and, ñParcela C8 ï Predio Huanumoccoò, Aftermath Peru must pay S/2,500.00 

(US$657.89) per drill pad and in case it is required to use pre -existing drill pads, the payment will 

be S/1,000.00 (US$263.16) per drill pad.  

The current RoUA covers  the Berenguela deposit and surrounding area. However, they do not cover 

all the mining concession areas. If exploration is planned outside of the current  land access 

agreements further agreement with those landowners will be needed.  

Lastly, Aftermath Peru subscribed a lease agreement with the Association of Agricultural Producers 

of Cayachira (hereinafter, the ñLease Agreementò), by which the latter leased in favor of Aftermath 

Peru a land covering a total area of 3,278.50 square metres (m 2),  for the purpose to be used as an 

area for administrative offices, sample and tool storage areas, logging, sample cutting, parking lots, 

etc. The term of the Lease Agre ement is for a fixed term of three years, starting on January 2023.  

The annual cost of the Lease Agreement is S/13,000.00 (US$3,421 approximately).  

Peru has adopted the Indigenous and Tribal Peoples Convention to protect the rights of indigenous 

and tribal  people, as stated in 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, qua lity of life, or developmentò. This 

procedure is mandatory to develop investment projects in Perú. MINEM has, through an official 

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

Berenguela  Environmental Impact Study Semi -detailed  (EIAsd )  (see Section 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 National Water Authority which is part of the Ministry of Agriculture.  

Water rights can be issued at three levels:  

1  License: this is the right granted to use the water to a certain aim and in a determined place 

and wil l be valid until the activity for which it was granted ceases.  

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

eventual and temporal.  

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

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

of these are unlimited nor indefinite.  
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To maintain valid water rights, their beneficiary must fulfil certain duties, the main ones being:  

¶ Paymen t 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, the new title holder or owner can obtain the corresponding water 

right.  

Regarding the Project, by means of Resolution N°  0037 -2022 -ANA-AAA.TI T dated 20 January 2022, 

Aftermath Peru can use water from the Cabanillas River up to a total volume of 25,680 cubic metres 

(m 3) through a Water Authorization issued by the Local Water Authority of Juliaca. This authorization 

was valid until January 2023. As this authorization may be extended for a period not to exceed two 

years, this will have to be renewed prior to Aftermathôs next drilling program. 

Aftermath Peru implemented a flow control and measurement structure at the water source and 

reported monthl y water use to the Juliaca Local Water Authority.  

4.3.3  Environmental permits and considerations  

The environmental regulations for mineral exploration activities were defined by the Supreme 

Decree No. 020 -2008 -EM of 2008. New regulations for exploration were def ined 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.  

The environmental certification is classifie d based on the level of disturbance or the number of 

drilling platforms:  

¶ An Environmental Technical Report (Ficha Técnica Ambiental 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 exploration activities, defined as a maximum of 40 drill platforms or 

surface disturbance of up to 10 ha.  

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

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

disturbance of greater than 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 a s long as 

two years.  

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

¶ EIAsd, approved through Resolution N°  181 -2018 -MEM-DGAAM dated 3 October 2018 for 

37 drill platforms and 142 drillholes, sumps and new access tracks.  

¶ First Simple 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 tra cks, 

with a six month extension.  
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However, the following communications were submitted before the competent authority 

(hereinafter, the ñCommunicationsò): 

¶ On 1 June 2021 the REPROGRAMMING OF MINING ACTIVITIES OF BERENGUELA PROJECT for 

a period of twelve (12) months was filed according to S upreme Degree  N° 007 -2021 -EM. 

¶ On 27 October 2021 the EXTENSION OF WORKING SCHEDULE -  BERENGUELA MINING 

EXPLORATION PROJECT was submitted for six months in application of Article 39° of the 

Environmental Protection Regulations for Mining Exploration Activities, approved by Supreme 

Decree No. 042 -2017 -EM. 

Therefore, according to the Communications above, sent to the competent authority, the validity 

term of the EIAsd the ITS and its Working Sc hedule has been extended until 20 May 2023.  

However, on 14 December 2022, Aftermath Peru submitted before the MINEM a modification to the 

EIAsd with capacity to construct 140 additional drill platforms in the same area as the existing 

permit. The duration of the modification would be for an additional 48 months including all closure 

and post -closure plans and requirements. It is estimated that the modification of the EIAsd would 

be approved during the month of May 2023.  

All drill platforms related to the ex isting environmental permit have been remediated including 

reprofiling and revegetation.  

4.3.4  Existing environmental liabilities  

In accordance with Peruvian Law 28271, generators of environmental 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 

consequences 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 / mines, 

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

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

SOMINBESA, reported to the environmental authority, the presence of 184 additional environmental 

liabilities is attributed to the result of historical mining activit ies.  

Due to the historical 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 

remediation of mining environmental liabilities on behalf of the State.  

4.3.5  Archaeological considerations  

A certificate of non -existence of archaeological remains (Certificado de Inexistencia de Restos 

Arqueológicos or CIRA) issued by the Ministry of Culture certifies that no archaeology will be 

disturbed. However, any earth movement still requires direct supervision of an onsite archaeologist 

as described in an Archaeological Monitoring Plan (Plan de Monitoreo Arqueológico or PMA) which 

describes the effective manner to respond to an archaeological find.  

The CIRA for th e Berenguela Project was approved in CIRA N°  110 -2015 dated 11 June 2015 over 

an area of 380.14 ha. Figure 4.3 shows this area as it relates to the mining concessions an d mining 

claims. Also shown are the surface landowner boundaries where land access agreements have been 

reached.  

Previous drill platform construction has been conducted with PMA approval. Future programs will 

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

 
Source: Aftermath , 2023.  
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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  (MMR) , Special Mining 

Tax  (SMT) , and Special Mining Burden  (SMB) . 

4.4.1  Modified 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 increa ses.  

Companies must always pay at least the minimum royalty rate of 1% of sales, regardless of their  

profitability. The amount actually paid for mining royalties shall be considered as an expense for 

purposes of calculating the income tax.  

4.4.2  Special Mining T ax (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 quarterly net operating profits from the sale of metallic Mineral 

Resources. The amount actually paid for SMT shall be consi dered 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)  

For l arge mining companies, with tax stability agreements in place prior to 1 October 2011 , a 4% 

to 13.12% tax is imposed on  operating income. The amount actually paid for SMB shall be 

considered as an expense for income tax purposes in the fiscal year in which it is paid. This does 

not currently apply to Aftermath.  

4.4.4  Employee participation  

Employees are entitled to participate i n 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 1 8 monthly salaries per employee.  

A mandatory contribution paid 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  Ownersh ip  

On 27 July 2020, Aftermath entered into a binding Letter of Intent (the LOI) with  SSR Mining Inc.  

(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 on 30  September 2020 and amended on 23 November 2020.  

The amended terms of th e acquisition include certain staged payments, the completion of a 

Preliminary Feasibility Study (PFS) and filing on SEDAR of a NI 43 -101 Technical Report 

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

as discussed in Section 4.5.4 . 
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On 21 October 2021, SSRM entered into an assignment agreement with EMX Royalty Corporation 

(EMX) pursuant to which SSRM assigned to EMX a ll of its right title and interest to the deferred 

consideration obligations owing by Aftermath to SSR M pursuant to Section 3.2 of the amended 

definitive Acquisition Agreement.  

On 2 December 2022, EMX and Aftermath agreed to defer the $2.5 M payment due fro m Aftermath 

in November 2022 for a period of 12 months such that this payment is now due in November 2023. 

In consideration for these deferrals, Aftermath agreed to pay EMX an additional $400,000 and 

granted EMX a right of first refusal on any royalties th at the company may elect to sell.  

On 8 December 2022, Aftermath, EMX , and SSRM signed an amending agreement to amend the 

Acquisition Agreement to reflect the revised payment schedule to EMX and to extend the date by 

which Aftermath must complete a PFS and file the related technical report in respect of the 

Berenguela Concessions, on the terms and subject to the conditions set forth in this Amending 

Agreement. Aftermath must now complete a PFS on or before 23 November 2025.  

The progress against the acquisiti on payments and work commitments is summarized in Table 4.1. 

Table 4.1 Aftermath Berenguela acquisition payment terms and progress  

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

27 Jul 2020  $1,000,000 cash  Paid to SSRM  

23 Nov 2020  
$725,000 cash  Paid to SSRM  

C$3,358,902.50 in Aftermath Shares  Issued to SSRM  

23 Nov 2021  $2,250,000 cash (to EMX)  Paid to EMX  

23 Nov 2022  $400,000 cash (to EMX)  Paid to EMX  

23 Nov 2023  $2,500,000 cash (to EMX)   

23 Nov 2024  $3,000,000 cash (to EMX)   

23 Nov 2025  Completion of a PFS   

23 Nov 2026  $3,250,000 cash (to EMX)   

4.5.2  Land tenure  

The Property consists of 17 mining concessions held by SOMINBESA and four claims made by 

Aftermath Peru , as recorded by INGEMMET.  

SOMINBESA's concessions have an area of 7,357 ha and Aftermath's claims have an area of 

2,800  ha  as listed in Table 4.2. The footnotes of  Table 4.2 list the pre -existing and current 

third -party concessions,  termed Priority Concessions,  which have affected the area of the 

SOMINBESA concessions. Note that all of the Aftermath claims will also be subject to a reduction 

due to overlapping concessions at the time of granting its title, although Berenguela 22 -2 on ly 

overlaps with SOMINBESAôs existing concessions. 

The mining concessions and mining claims of the Property including those pending, are shown on 

the map in Figure 4.4. Current and pre -existing concessions termed Priority Concessions are shown 

in Figure 4.4 and the impact  of these overlapping claims is shown in Figure 5.1 as a total outline. 

They are also referred to in the notes to Table 4.2. 
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Table 4.2 List of mining concessions and mining claims  

Name  Holder  National code number  Grant date  Expiry date  Area (ha)  

BERENGUELA SOMINBESA  13000001Y03  30 July 1992  1 Jan 2039  100.0005  

BERENGUELA 97  SOMINBESA  010128997  27 Mar 1998  1 Jan 2039  41.3308  

BERENGUELA 01 -09  SOMINBESA  010111609  10 Feb 2010  1 Jan 20 41  300.0000  

BERENGUELA 02 -09 1 SOMINBESA  010111509  13 Sept 2010  1 Jan 20 41  526.0620  

BERENGUELA 03 -09 2 SOMINBESA  010134109  20 Jan 2010  1 Jan 20 41  36.3580  

BERENGUELA 04 -09  SOMINBESA  010134209  30 Dec 2009  1 Jan 20 40  313.0870  

BERENGUELA 05 -09  SOMINBESA  010134409  16 Sept 2009  1 Jan 20 40  1,000.0000  

BERENGUELA 06 -09  SOMINBESA  010134509  26 Oct 2009  1 Jan 20 40  1,000.0000  

BERENGUELA 07 -09  SOMINBESA  010134009  30 Nov 2009  1 Jan 20 40  1,000.0000  

BERENGUELA 08 -09  SOMINBESA  010134309  30 Nov 2009  1 Jan 20 40  200.0000  

LAGUNILLAS 01 -04  SOMINBESA  010135004  19 Nov 2004  1 Jan 2039  440.0680  

LAGUNILLAS 02 -04  SOMINBESA  010135104  4 Aug 2004  1 Jan 2039  600.0000  

LAGUNILLAS 08 -04  SOMINBESA  010151204  26 Aug 2004  1 Jan 2039  995.6453  

LAGUNILLAS 10 -04 1 SOMINBESA  010271004  19 Nov 2004  1 Jan 2039  41.9927  

BERENGUELA 01 -18 1 SOMINBESA  010081918  7 Mar 2019  1 Jan 2050  36.5112  

BERENGUELA 02 -18 3 SOMINBESA  010090418  7 Mar 2019  1 Jan 2050  26.2603  

BERENGUELA 03 -18 4 SOMINBESA  010094618  8 Aug 2022  1 Jan 2053  563.3890  

BERENGUELA 22 -1 Aftermath  010155322  Pending  Claim  600.0000  

BERENGUELA 22 -2 Aftermath  010176122  Pending  Claim  1,000.0000  

BERENGUELA 22 -3 Aftermath  010176222  Pending  Claim  900.0000  

BERENGUELA 22 -4 Aftermath  010176322  Pending  Claim  300.0000  

   Total   10, 020 .7048  

Notes: Claims that are pending have not been granted and have  no expiry date.  
1 Overlaps a pre -existing and current concession known as Santa Lucía 14.  
2 Overlaps a pre -existing and current concession known as Lucia Josefina 1.  
3 Overlaps a pre -existing and current concession known as Don Jose I 2009 . 
4 Overlaps a pre -existing and current concessions known as Acumulacion Magnetita, Fili XVII & Don Jose I 2009.  

There is a further note from Dentons on the Berenguela  and Berenguela 97 mining concessions as 

follows:  

ñAccording to the dispositions established in Supreme Decree NÁ 011-2017 -EM, the mining 

concessions ñBerenguelaò, identified with code NÁ 13000001Y03 and ñBerenguela 97ò, identified 

with code N° 010128997 ( hereinafter, the ñMining Concessionsò), will expire automatically on the 

thirtieth year without production counted from the year 2009, however, said Mining Concessions 

were transferred to private parties through and investment promotion process. In that se nse, 

according to the dispositions established in Supreme Decree N° 054 -2008 -EM, the expiration date 

for the Mining Concessions are governed through the terms and conditions agreed in their respective 

investment agreements subscribed with the Peruvian Stat e. To the date of this report, the Ministry 

of Energy and Mines is pending to issue an opinion on the expiration regime to be applied to the 

Mining Concessionsò. 
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Figure 4.4 Plan of Berenguela  mining c oncessio ns and mining claims  

 
Source: Aftermath , 2023.  
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4.5.3  Land holding costs  

According to the information provided by INGEMMET:  

The annual concession taxes and  /  or validity fees paid for the mining concessions ñBerenguelaò, 

ñBerenguela 97ò and ñLagunillas 01-04ò for the year 2022 were $1,744.19. With the exception of 

these three  aforementioned concessions, a further total payment of $20,327.75 should be made 

befor e 30 June 2023 to maintain the validity of the concessions in Table 4.2. 

The annual concession taxes and  /  or validity fees paid during the application process for the mining 

claims ñBerenguela 22-1ò, ñBerenguela 22-2ò, ñBerenguela 22-3,ò and ñBerenguela 22-4ò, for the 

year 2022 were $8,400.00. The concession  Berenguela 03 -18 was granted during late 2022 and will 

start attracting concession  taxes in 2023, payable in 2024 . 

The production penalty payments as applied to mining concessions over 10 years old in 2022 is a 

total of S/567,882.74, or approximately US$150,600. For Lagunillas 01 -04 S/38,725, or 

approximately US$10,300, was paid in June 2022 by Aftermath Peru. A rema ining payment of 

approximately $140,300 should be made before 30 June  2023 to maintain the validity of the 

concessions in Table 4.2. 

It should be noted that all of the Berenguela mineralization known to date is completely covered by 

concessions Berenguela, Berenguela 97, and Lagunillas 01 -04 that have no pending fees due b y 

30  June 2023 as all are paid.  

The annual cost of the RoUA (see Section 4.3.1 ) for 2023 is S S/53,133.60 (US$13,982.52 

approximately).  

The annual cost of the Lease  Agreement (see Section 4.3.1 ) is S/13,000.00 (US$3,421.05 

approximately).  

SOMINBESA also pays nominal rent for the Limon Verde core farm and the Lima sample stora ge 

warehouse.  

Based on information provided by Aftermathôs Peruvian counsel, Dentons Gallo Barrios Pickmann 

SCRL, all the mining concessions and mining claims listed in Table 4.2 are in good standing.  

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 pro duction. This royalty agreement 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 $25 per 

ounce.  

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

when the copper market price is above  $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 (M) was applicable on all copper produced from 

the Property.  
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Set out in the Public Deed of the Transfer Agreement dated 6 November 2006 is a 2.5% NSR Royalty 

on an y 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. (in Liquidation).  

Royalties to the State are described in Secti on 4.4.1 . 

4.5.5  Other significant factors  

The QP is not aware of any other significant factors and risks which may affect access, title , or the 

right or ability to perform  work on the Property.  
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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 south -west ( SW)  on highway 

34A for about 65 kilometres ( km )  via Santa Lucí a. This trip takes between 45 minutes to one  hour. 

Alternatively, the Property can be reached from Arequipa on highway 34A for about 120 km to Santa 

Lucía, a trip of about four  hours.  

Daily commercial airline services are available between Juliaca and Lima . Flights are approximately 

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

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

then leaving the Rio Cabanilla s val ley turning north up the Andamarca valley. After traveling about 

2 km up the valley a turn -off to the east is taken. This dirt road crosses the valley and is followed 

for about four  km, cross es the Rio Andamarca, and continues up the hill to the western si de 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) i n the Western Cordillera of 

southern Peru in a geographical terrain known as the Altiplano (high plateau). The main 

topographical and cultural 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. Both drain to the south and into the Rio Cabanillas. The Rio Cabanillas has a wide flat 

alluvial 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 meets the Rio Cabanillas to the SE of the deposit. The Rio Cabanillas has its 

origins approximately 4.0 km we st 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 as sociations to promote the local economic activity represented by the breeding of 

camelids (vicu¶as, 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.  



Berenguela Mineral Resource  Estimate NI 43 - 101  

Aftermath Silver Ltd.  722031 
 

amcconsultants.com  45 
 

Figure 5.1 Map of the Property  

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

 
Source: Hector Canales, April 2022.  

5.3  Climate  

5.3.1  Introduction  

The National Meteorology and Hydrography Service (SENAMHI) has implemented weather stations 

in the area and the most representative and closest station corresponds to Santa Lucía, which 

records variables such as precipitation, temperature, relative humidity, and winds.  

The climate is vari able. Th e winter months of May, June, July, and August  are  frigid with intense 

frosts. During the spring months of September, October, and November the weather is cold and 

temp erate . The w eather is rainy, tinged with snowfall and hailstorms, during the months of 

December, January, February, and March and sometime s into April.  

5.3.2  Temperature  

Based on records from the Santa Lucía meteorological station (existing for a period of 17 years), 

the multi -annual average monthly temperature range from 3  degrees Celsius ( °C)  in June to 9.2°C 

in December and February. Details are shown in Table 5.1. 

Table 5.1 Average monthly temperature -  Santa Lucía Station (2001 -2022)  

T (°C)  Jan  Feb  Mar  Apr  May  Jun  Jul  Aug  Sep  Oct  Nov  Dec  Avg.  

Mean  9.1  9.2  8.8  7.2  4.9  3.5  3.0  4.0  5.7  7.6  8.6  9.2  6.7  

Maximum  11.8  11.4  11.1  9.6  7.8  6.1  6.6  7.5  8.5  10.8  11.7  11.3  9.5  

Minimum  6.7  7.2  6.2  4.0  1.5  1.1  -0.6  0.8  1.4  4.3  6.1  6.7  3.8  

Source:  SENAMHI, adapted by Group GyA SAC.  
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Note there are gaps in the record and the author of the ESIA application, and Gr upo  GyA SAC. have 

filled in incomplete or empty data through a widely accepted statistical process. This applies to all 

the meteorological da ta.  

5.3.3  Precipitation  

Based on existing information from SENAMHI, the multiannual average of precipitation at the Santa 

Lucía meteorological station is presented in Table 5.2. Annual precipitation is of the order of 

763.5  millimetres (mm)/year . The highest rainfall is recorded between the months of December 

and March, representing a total of 600.6 mm, equivalent to 78.7%; the rest is distributed in the 

other months of the year, with little rain from May to August.  

Table 5.2 Total monthly precipitation -  Santa Lucía Station (1970 -2022)  

Ppt. (mm)  Jan  Feb  Mar  Apr  May  Jun  Jul  Aug  Set  Oct  Nov  Dec  Avg.  

Mean  193.0  156.0  125.3  42.9  6.1  3.8  4.7  9.0  13.7  26.6  56.1  126.3  763.5  

Source :  SENAMHI, adapted by Group GyA SAC.  

The wind speed was evaluated based on the record of the Santa Lucía meteorological station for the 

period 2001 -2013. The average annual wind speed is of the order of 3.0 m/s, with not much 

variation during the year; this being the difference between a mini mum of 2.7 m/s in April and a 

maximum of 3.3 m/s in July.  

Both exploration and any future mining activities can be conducted year - round, and weather 

imposes no restrictions on operations.  

5.4  Local resources and infrastructure  

The Santa Lucía district has a po pulation of about 7,500 of which about 5,300 live in the town of 

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 labour supporting the mining 

industry.  

The Berenguela core processing facility 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 Limon Verde. This secure facility 

include s two warehouses used as core shacks, office, logging and cutting area (see Figure 5.3) . 

The standard gauge rail line, the Ferrocarril del Sur, starts at the city of Pun o, 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 coppe r 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 mining concessions are sufficiently large enough, at over 7,595 .2 ha, to accommodate a 

processing plant, tails management facility, and other infrastructure required to operate a mine.  

Currently for exploration purposes land access agreements have been reached with local 

landowners. The outline of the area covered by agreements and the individual landowner boundaries 

are shown in Figure 4.3. 

Appropriate water sources will be evaluated during studies including access to existing surfa ce water 

sources.  
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Figure 5.3 General view of the Limon Verde core logging and processing compound  

 
Note: Looking South -east . 
Source: Hector Canales, April 2022.  
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6  History  

6.1  Ownership  

Berenguela has a long history of mineral exploration and production. This summary of the mining 

history of Berenguela is compiled from all available documented exploration and development 

activities. The QP does not consider  it to be inclusive since not al l exploration and development 

activities have been documented and additional historical documents may yet be located . 

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

discusses the documented 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  

1965 -66  ASARCO Executed a purchase option, which was terminated in September 1966  

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

1968 -70  Charter Consolidated  Limited  Option to purchase  

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

1972  Minero Per ú S.A.  Ownership passed to Minero Per ú, a state -owned company  

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

2004  Silver Standard  Option Agreement with SOMINBESA  

2006  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  

6.2.1  Introduction  

The following is a summary of the documented exploration and development history of Berenguela, 

as carried out by various owners and optionees.  

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 Pr operty 

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

6.2.2  Lampa Mining activities  

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

Lampa district, around Santa Lucía. Berenguela was acquired  in 1 913 , from the Grundy family, 

along with other properties in the region for equity in Lampa Mining . Selected pockets of high -grade 

silver ores were direct shipped until being exhausted during World War II. This discussion has been 

abbreviated from a documen t called Lampa Mining Company circa 1957.  

The operations struggled from 1930 through 1934, at which time a plant was built at Berenguela to 

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

the process was abandoned.  

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

July 1941 Lampa Mining processed a total of 27,349 tons at 1 64.9 ounces per ton ( oz/t )  silver and 

2.4% copper (McCutchan, 1941).  

An oil fired reverberatory furnace was built at Berenguela around 1941 -  42 to process material 

below direct shipping grades. This was at a site located on the western side of the deposit , at a 

location called Tulva, shown in Figure 6.1. The plant proved effective and a larger scale 

reverberatory furnace was commissioned about 1946. Once constructed, th e earlier furnaces were 

demolished and a second reverberatory furnace was built in its place. In March 1956, a third 

reverberatory furnace was commissioned.  

Figure 6.1 Lampa Miningôs Tulva processing site, looking NE  

 
Source: Aftermath , 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.  

6.2.3  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 are available. 

Work included topographical surveys, drilling 52 hol es on a 50 metre ( 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).  
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The American owned Cerro de Pasco Corporation, operators of the La Oroya copper smelter eas t 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 

smelter.  

Charter Consolidated Limited (Charter) took out a purchase option in December 1968. By February 

1970 Charter had completed 56 diamond drillholes (DD) for a total length of 3,386 m, and 5,108 m 

of underground channel 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 project on 30 September 1970. Ownership reverted to the State 

and on 19 January 1972 ownership pa ssed to the government owned Minero Perú S.A . (Minero 

Perú).  

6.2.4  Privatization and recent owner - operators exploration activities  

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

with the result that the Prope rty 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 the acquisition , KCA conducted a surface bulk -sampling program 

between 19 95 and 1997, collecting two bulk samples for hydrometallurgical testwork.  

In March of 2004, Silver Standard, now SSRM, entered into an option agreement with SOMINBESA 

to purchase 100% of the silver resources contained in the Berenguela Project. Silver Standard 

agreed to pay $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 minimum of 

$500,000 to expand the property Mineral Resource, complet e a resource estimate in accordance 

with NI 43 -101 and initiate prefeasibility work.  

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

a 222 -hole reverse circulation ( RC)  drill program to define the deposit and pro ducing a Mineral 

Resource estimate reported under NI 43 -101.  

Geological mapping programs were carried out by Silver Standard during the 2004 and 2005 drilling 

programs. Mapping began at 1:2,000 scale and was upgraded to a more detailed 1:1,000 outcrop 

map.  

Between September and October 2004, Silver Standard completed 11 shallow shafts with plan 

dimensions of 1.3 m x 1.8 m. Nine shafts were mined to a depth of 10 m and two to a depth of 

å5 m, for a total of 100.7 m, in order to validate the reverse circulati on ( RC)  drilling results and 

acquire sample for metallurgical testwork. The shafts were sunk by local mining contractors.  

The shafts were located at existing drill platforms, in proximity to a vertical  RC hole. A comparison 

of the silver and manganese assa ys for the shaft samples and the closest vertical RC hole showing 

that the absolute values are variable, particularly in the top 5 m.  

This is discussed in detail in Section 9 and 10 of the 2021 AMC Technical Report and summarized 

below.  

In January 2006 Sil ver Standard signed a share purchase agreement to acquire 100% of 

SOMINBESA for aggregate payments of $2M in cash and $8M in shares of Silver Standard, with KCA 

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



Berenguela Mineral Resource  Estimate NI 43 - 101  

Afte rmath Silver Ltd.  722031 
 

amcconsultants.com  52 
 

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

drill program in 2015. Between these dates the following exploration work was also carried out:  

¶ Silver Standard hired Arce Geofisicos to carry out the following geophysical surveys in 2009:  

½ Ground microgravity on 50 m spacing, on six lines for a total of 22.7 km.  

½ Total field magnetometer on 10 m spacing, along seven lines, a total of 23.75 km.  

½ Induced polarization (IP) (self -potential, chargeability, and resistivity) with readings 

every 50  m, using pole -pole array electrode configuration, readings every 50 m and 

100  m on seven profiles, five NS and two EW, spacings of 50, 100, 150, 200, 150, 300, 

and 350  m. The two -dimensional ( 2D) , 50 m depth slice is shown in Figure 9.4.  

½ Induced polariz ation (self -potential, chargeability, and resistivity) with readings every 

100  m, using pole -pole array electrode configuration, readings every 50 m and 100 m 

on five NS profiles, spacings of 100, 200, 300, 400, 500, 600, and 700 m.  

¶ Silver Standard commiss ioned the following geophysical surveys in 2010:  

½ Arce Geofisicos to carry out a ground magnetic survey.  

½ Zonge Ingenieria Y Geofisica, carried out a Magneto -Telluric survey on four lines. 

Modelling included one -dimensional ( 1D)  and 2D pseudo sections and 1D  and 2D 

resistivity depth slices at depths of 100, 200, 300, 500, 750, 1,000, and 1,500 m.  

¶ A re -mapping program was carried out before the 2010 drilling campaign, and the mapping 

was updated again in 2015.  

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

100% of SOMINBESA to Valor, an Australian listed company, for aggregate consideration of $12M 

in deferred cash, a 9.9% equity interest in Valor and the requirement for Valor to raise $8M for 

project expendit ures.  

Between 2017 and 2018 Valor completed a n 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 $700,000 in cash 

payment and $2M in exploration, after which Rio Tinto could elect to form  a 50:50 joint venture 

with Valor by paying an additional $3M to Valor. Rio Tinto could further elect to sole fund $5M on 

the Project over three years to earn an additional 25%. In 2019 Rio Tinto completed four DD for 

1,427 m, collected 707 geochemical sam ples and relogged 15 historical drillholes. In January 2020 

Rio Tinto elected not to continue with the option agreement.  

In 2019 Arce Geofisicos carried out a ground magnetic survey for Rio Tinto.  

In March 2020 Valor was unable to meet required cash paymen ts 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 project through the purchase of 100% of the s hares 

in SOMINBESA. Final closing of the Transaction is expected to take place on or before 24 November 

2026. Details of this deal are discussed in Section  4.5.1 . 
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6.2.5  Drilling by historical owners / operators  

Between September 1965 and 7 July 1966, ASARCO completed 52 DD on a regularized 50 m grid. 

A total of 3,241.6 m was completed. Details of this program are provided in a final project report 

ASARCO provided to Lampa  Mining upon the termination of the option agreement (Salazar , 1967). 

This report includes hand -written logs and transcribed assay results, although in the available scan 

of the data it is often difficult to read.  

During 1968 and 1970, Charter conducted 56  vertical holes on the 50 m grid established by 

ASARCO. Holes were collared using a rotary tricone and completed in with diamond drilling. A total 

of 3,386 m was drilled. This program is briefly described in the 1969 Historical Mineral Resource 

report by S trathern (1969), however, no original drill data referred to in the report is available.  

The holes drilled by ASARCO and Charter do not form part of the current project database and have 

not been used in the historical resource estimates since 1970 because  no raw data is available.  

Drilling carried out since 2004 i s discussed in Section 10 , as is part of the database used for 

estimation . 

6.3  Historical Mineral Resources  

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

Property. The dates of the historical estimates are listed below in Table 6.2. 

The first recorded estimate was made by ASARCO in 1966 (Kalcov and Waddle, 1970).  

Table 6.2 Historical estimates by year  

Date  Company  Reference  

1966  ASARCO Kalcov and Waddle 1970  

1969  Charter  Strathern 1969  

1980  Minero Perú  

2005  Silver Standard  2005 McCrea Technical Report  

2018  Valor  2018 Valor JORC Report  

The results of the most recent historical estimates by Silver Standard reported according to CIM 

Definition Standards 2000 and by Valor , who reported according to JORC 2012 are discussed below.  

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 T echnical Report. This is summarized in Table 6.3. 

Table 6.3 Historical McCrea resource estimate summary ï October 2005  

Cla ssification  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 parts per million ( ppm ), copper grades were capped at 4.5% and manganese 

grades were capped at 35%. Capping applied prior to compositing.  

¶ Classificat ion 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.  
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The information above is presented as provided in the report cited. The QP has not done suf ficient 

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 Berenguela Mineral Resource in January 2018 when the 2017 drilling was 

ava ilable. 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 6.4. 

Table 6.4 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 

summarizes the results presented in report titled ñTechnical Report and Updated Resource Estimate on the Berenguela 
Project, Department of Puno ï Peru, JORC ï 2012 Complianceò 8 February 2018, report to Valor by Mr Marcelo 
Batelochi, independent consultant, MAusIMM Competent Person.  

¶ Prepared to comply with the 2012 Australasian Code for Reporting of Exploration Results, Mineral Resources 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 2.82  g/cm 3. 
¶ The historical Mineral Resource uses a copper equiva lent cut -off of 0.5%, copper equivalent (CuEq) 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 recovery). Assuming: Ag price $16.79 5/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 is presented as provided in the report cited. The QP has not done s ufficient 

work to classify the historical estimate 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 production predominantly by Lampa Mining.  

Production between June 1944 and July 1956 was 189,126 tons at 2.09% Cu and 17.15 oz/t silver 

(Ag)  (Lampa Mining, circa 1957). In 1965, Lampa Mining ceased operations at Berenguela after 

mining a total of approximately 500,000 tons from approximately 17,7 00 m of underground 

workings and small open pits, producing 3.24 million ounces of silver and 3,946 tons of copper. 

These figures have been replicated from the 2018 Valor JORC Report.  
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7  Geological setting and mineralization  

7.1  Regional  

7.1.1  Southern Peru overview  

The Property is located near Santa Lucía in the Department of Puno in the Western Cordillera of the 

Andean Mountain range in southern Peru. The regional geology of Puno is dominated by deformed 

Paleozoic and Mesozoic sedimentary strata overlain by  volcanic and sedimentary rocks of Cenozoic 

to Quaternary age ( Figure 7.1). The Berenguela mineralization lies within the Mesozoic sequence.  

Figure 7.1 Regional geology of the Puno area with principal units and structu res  

 
Source:  Silver Standard 2005, published in the 2005 McCrea Technical Report.  

7.1.2  Regional tectonic framework  

During the Jurassic and Cretaceous  Periods , extension and subsidence east of the early Andean 

volcanic arc led to the development of a back -arc b asin known as the Western Peru Back Arc Basin 

(WPBAB) with associated clastic and carbonate rocks along the length of the Western Cordillera (see 

Figure 7.2).  

Within the WPBAB, the mid -Cretaceous Ayabacas Formation (AYA) was  formed  as a result of the 

submarine collapse of a Cretaceous carbonate platform (Odonne  et al., 2010). The Ayabacas 

Formation is the host of the Berenguela mineralization and consists of a remarkably deformed, 

highly chaotic, and slumped resedimented unit which can be described as a megabreccia or 
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olistostrome (Sempere  et al.,  2000). It occu rs over a 60,000 square kilometres ( km 2) area and has 

thicknesses up to 500 m, see Figure 7.2. Its volume is estimated to be >10,000 cubic kilometre s 

(km 3) making it o ne of the largest ancient submarine mass -wasting bodies known.  

Figure 7.2 Southern  Peru  with  elements  relevant  for  Albian  to  Turonian  times  

 
Notes:  
A)  Both  shaded  areas  belong  to  the  WPBAB,  in  which  mostly  limestones  accumulated  during  this  time  interval.  The  

Ayabacas  collapse  (irregular  dashes)  developed  in  the  north -western  and  south -western  parts  of  the  main  basin  
(Callot  et  al.,  2008 ).  

B)  Distribution  of  deformational  styles  across  a section  of  the Ayabacas body and its substratum. Each insert zooms 
in on an area and includes its own scale bar.  
¶ H =  Huancané  Formation (substratum of the collapse)  
¶ Ag =  Angostura  Formation (substratum of the collapse)  
¶ M =  Murco Formation  
¶ Ar =  Arcurquina Formation  
¶ Ay =  Ayabacas Formation  

Source: Adapted from Callot et al., 2008,  AFTER Odonne, et al., 2010.  

The collapse occurred in a SW direction, down the basin slope. Six zones have been described based 

on the deformational facies, and a seventh north -eastern stable area (Zone 0). Zones 1 to 3 s how 

increasing fragmentation from SW to NE. Berenguela is located in the Cabanillas area of Zone 3.  
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The degree of lithification of siliclastic materials in the lower part of the slumped succession was low 

at the time of collapse, whereas the overlying lime stone sequence had undergone some cementation 

shortly after deposition (Odonne  et al ., 2010). The Ayabacas mainly consists of mm -  to km -size 

fragments of regularly stratified and folded limestones, almost entirely reworked from the 

underlying Arcurquina Fo rmation, and enclosed in a largely red siltstone ñmatrix.ò Orientations of 

fold axes are generally scattered around a northwest -southeast ( NW-SE)  axis. The Ayabacas 

collapse occurred at approximately 90 -89  Ma (Callot et al., 200 8) and marks a profound and 

permanent change in the south Peru basin from marine to continental conditions. An outcrop 

photograph of the Ayabacas folded limestone blocks is shown in the property geology section 

(Section 7.3 ).  

7.2  Local geology  

7.2.1  CECLLA structural corridor  

The Cusco -Lagunillas -Laraqueri -Abaroa structural corridor (CECLLA corridor )  is a large dextral 

wrench system 40 -80 km in width and is one of the main structural components in South Peru 

(Sempere et al . , 2002). It strikes N150E and is unusually 20  degrees oblique to the regional Andean 

trend. Berenguela is situated in the NE flank of the system which hosts a variety of tectonic, 

magmatic, and sedimentary  features. The CECLLA was active from at least the late Jurassic and 

normal faulting is currently active forming hemi -grabens such as Lake Lagunillas.  

The CECLLA forms the major zone of emplacement of the Tacaza Group igneous rocks ï alkaline 

basic volcani cs dated 30 -24 Ma and basic to felsic intrusions of which some are interpreted to be 

linked to the Berenguela mineralization. The geometric and geochemical characteristics of the 

magmatic corridor show that it functioned as a lithospheric -scale wrench faul t permitting mantle 

melts to access the surface rather than as a conduit for subduction -generated magmas.  

7.2.2  Stratigraphy  

As discussed above the Property is in the CECLLA regional fault zone. Faulting and basinal facies 

changes lead to stratigraphic variation s, particularly in the Lower Cretaceous, such that Berenguela 

geology strongly aligns with Lower Cretaceous stratigraphy from the region SW of the CECLLA zone 

termed the Manazo area. The local geology is shown in Figure 7.3 along with the location of the 

deposit and outline of the Property.  
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Figure 7.3 Geology of the Santa Lucía District  

 
Source: Aftermath after INGEMMET, 2023.  

The stratigraphy described below is adapted  from Jaillard (1992). The principal stratigraphic units 

exposed in the region as shown in Figure 7.3 are:  

Cabanillas Group  (Siluro -Devonian) are the oldest recognized sediments of the region exposed in 

the Cabanillas High formed by CECLLA structures to the NE of Berenguela. The basement of t he 

Berenguela area is inferred to be the Cabanillas Group.  
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Lagunillas Group  (Jurassic) Dark grey limestone intercalated with black pelite and calcareous 

arenites deposited in a back arc basin ( Figure 7.2). Uplifted in fault -bound blocks and eroded prior 

to onlap of the Cretaceous sequence. This outcrops east of Figure 7.3. 

Huancané  Formation  (Lower Cretaceous NE of CECLLA): Deeper water coarse reddish arenites 

with lenses of conglomerate and thin layers of lutite, up to 600 m thick and overlain by the Ayabacas. 

Contemporaneous with the Cretaceous sediments south -west of the CECLLA. 

Hualhuani, Murco, and Huambo Formations  (Lower Cretaceous SW of CECLLA including the 

Berenguela area) Fluvio -deltaic sediments comprised of massive arenites with red siltstones 

(Hualhuani)), reddish -brown mudstones, siltstones, and sandstones (Murc o), brick - red shale 

interbedded with red sandstone and gypsum (Huambo). The c ombined thickness of these units is 

up to 500 m.  

Ayabacas Formation  (Middle -Late Cretaceous): Composed of massive limestones and lutitic 

limestones, up to 300 m thick, host of the  Berenguela mineralization. Folded, olistostrome with 

limestone blocks derived from contemporaneous Arcurquina Formation. (see Section 7.2 ). 

Unconformably overlain by the Puno and Tacaza Groups.  

Auzangate Formation Late Cretaceous): Composed of mudstones and siltstones as isolated 

remnants west of Berenguela. Post -slumping formation covering the Ayabacas Formation with 

limited aerial extent.  

Puno Group  (Paleocene to Oligocene): Extensive deposits of arenites and conglomerates, 

intercalated with thin tuff layers, derived from uplift and erosion of the Cabanillas and Lagunillas 

Groups. Variable thickness from 100 to 3,600 m. Puno Group continental clastics  are well exposed 

in a NW trending, 10 to 12 km -wide hemi -graben active CECLLA structure which now is marked by 

a topographic depression containing Lake Lagunillas.  

Tacaza Group  (Oligocene): Composed of andesite lavas, tuffs, and volcanic agglomerates, wit h 

basalts at lower levels. Thickness is variable and ranges from 800 to 3,600 m. Shallow water and 

subaerial eruption of the Tacaza Group is dated at 30 -22 Ma (Jaillard, 1992). Volcanism was likely 

associated with rising mantle melts within the CECLLA wren ch faults (Sempere  et al. , 2002 ). 

Numerous mafic to intermediate, calc -alkaline (medium -  to high -K) intrusive stocks, including the 

Limón Verde monzogabbro dated at 30.3 Ma (see Figure 7.3), and dikes and sills of high -K andesite 

were also emplaced during this period. These middle Tertiary Tacaza  Group volcanics and intrusives 

are considered co -magmatic by Clark et al. (1990).  

Santa Lucía Formation (Lower Miocene). Composed of rhyolitic ingnimbrites associated with 

coarse polymictic clastics . Regionally incorporated into the Palca Group (below) bu t separately 

delineated in a caldera - like structure 5km south of Santa Luc ía town.  

Palca Group  (Lower Miocene) Felsic pyroclastic volcanism and eruption of the rhyolitic ignimbrites 

of the Churuma and the Santa Lucía Formations (Ingemmet, 2003). The main v ents were probably 

in the NW of the Santa Lucía district. About 5 km north -west of Santa Lucía there is a circular body, 

2 km in diameter, of polylithic breccias and weakly stratified felsic tuffs which have been interpreted 

to be a volcanic vent complex d ated at 26.5 Ma. Referred to as the Santa Barbara Complex by 

Clark et al. (1990), it is the location of the second most significant mineral occurrence in the district 

after Berengu ela. This is at the Santa Barbara Mine.  

Sillapaca Group  (Upper Miocene): Com posed of andesite lavas with basaltic flows, tuffs, and 

volcanic agglomerates with thickness to 3,000 m. Dated from 16.2 -14.7 Ma (Batelochi, 2018).  
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Barroso Group  (Pliocene): Composed of dark grey andesitic lavas with abundant plagioclase 

crystals. Outcropp ing in the Cordillera north of Berenguela.   

Intrusives  (Cenozoic): Consist of andesite, dacite, and diorite stocks intruding Huancané and 

Ayabacas Formations and the volcanics of the Tacaza Group. Examples include the Condorpununa 

Formation. 5 km NE of Ber enguela, and a small dacitic dome of apparently similar composition and 

age 5 km NW of Berenguela.  

The Jurassic and Cretaceous stratigraphy of the region showing lateral variations due to basin 

dimensions and structures (after Carlotto, 2009 ) is shown in Figure 7.4. The transitional position of 

Berenguela is interpreted by Aftermath.  

Figure 7.4 Jurassic and Cretaceous stratigraphy of the region  

 
Source: Carlotto, 2009  with insertion of Berenguela location and stratigraphic column by Aftermath.  

7.2.3  Metallogenesis  

The majority of the metallic occurrences in the Puno region west of Lake Titicaca are vein or 

stratiform (ñmantosò) occurring along the CECLLA structural corridor and hosted by either the 

Tacaza Group volcanics or the underlying Mesozoic sedimentary strata as shown in Figure 7.5. In 

the Santa Lucía area these includ e copper and silver veins and mantos, with sporadic gold and iron 

oxide.  
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Figure 7.5 Metallogenic map of the region west of Lake Titicaca  

 
Source: Adapted from Multinational Geological Publication No.2, 2001 - Metallogenic Map of Border Regions Between 
Argentina, Bolivia, Chile, and Peru.  

Most of the base and precious metal mineralization in the region is hydrothermal and usually 

epithermal. Mineralization shows a close association with Late Oligocene Taca za Group calc -alkaline 

sub -volcanic intrusions. The Berenguela mineral occurrence is considered to represent the strongest 

expression of metal - rich hydrothermal activity in the Santa Lucía area.  

7.3  Property geology  

7.3.1  Geology and stratigraphy  

Seven main geologic al Formations / Groups occur on the Property. These were discussed in detail 

in Section 7.2.2  and are shown schematically in Figure 7.6. A summary of the rock types associated 

with these Formations / Groups as they occur on the Property are shown below in Table 7.1. 
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Table 7.1 Berenguela Property stratigraphy  

Group / Formation  Description (as occurs on the Property)  

Santa Luc ía Formation  
Conglomerates with rounded clasts of predominantly dacite with minor quartzites and 
porphyritic intrusives*  

Tacaza Group  Intercalated andesite lavas, tuffs, and agglomerates  

Auzangate Formation  Mudstones and siltstones* *  

Ayabacas Formation  Carbonates (host to mineralization)  

Huambo Formation  brick - red shale interbedded with red sandstone and gypsum  

Murco Formation  Mainly reddish -brown mudstones, siltstones, and sandstones  

Hualhuani Formation  Massive arenites with red siltstones  

Notes:  
*Occurs in centre of the Property  
* * Occur s west of the main area and in the north of the Property and is not shown in Figure 7.4. 
Source: Portugal, 1974; Jaillard, 1992 , Carlotto , 2009 . 

A Cenozoic dacitic dome occurs 5 km NW of Berenguela where it is seen to intrude the Ayabacas 

Formation.  

The central core of the Property, and the location of known mineralization, is dominated by 

carbonates of the Ayabacas Formation. These compris e folded, thickly bedded, light grey and 

dolomitized limestones juxtaposed in blocks ranging from  10 to >200 m  in size , often with an 

intra -block matrix of refluidized clastic  rock s and sedimentary breccias interpreted to originate from 

the Murco Formation. The underlying Huambo is 5 to 20 m thick, in conformable or brecciated 

contact with the Ayabacas, and did not re - fluidize to the same degree as the upper units of the 

Murco Forma tion. The Huambo -Murco contact is usually faulted or brecciated and interpreted  to be 

the primary slumping (detachment) plane in the area. The Murco Formation displays various 

breccias, mostly sedimentary but some with tectonic appearance. The original Mur co unit appears 

to be a mixture of shales, siltstones, and arenites. In this locality, the unit is characterized by its 

considerable thickness (up to 200 m drill -width in some deep holes, i.e., drillhole 19BERE0003 of 

2019), its bleached appearance, and ab undance of secondary gypsum that forms cement in the 

matrix and late veins.  

Figure 7.6 shows the WNW -ESE trending Ayabacas folded limestone blocks located at north -eastern 

end of Berenguela project.  
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Figure 7.6 Ayabacas folded limestone blocks  

 
Notes: The fold scale is 100 m+ from left to right of picture. Note separate lower folded block.  
Source: Photo taken by Saturnino  Vera, Aftermath, 2023.  

Figure 7.7 to Figure 7.11  show core photographs illustrating the features described in the previous 

text. These c ore boxes are one meter long and so the scale is in 10  centimeter  (c m )  increments.  
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Figure 7.7 Ayabacas Formation  

 
Note: Part of large, folded limestone sequence.  

Source: Aftermath, 2022.  

Figure 7.8 Ayabacas Formation -  sedimentary breccia with unsorted, angular limestone clasts  

 
Note: Sedimentary breccia with unsorted, angular limestone clasts incorporated into a matrix largely 
composed of carbona te fragments and siliceous grains. Matrix supported ï fluidized Murco. Breccia origin 
characteristic of slumping event with injected sediments freeing and incorporating limestone fragments into 
the matrix. Black rectangle represents the close -up photo of t he core shown in Figure 7.9. 
Source: Aftermath, 2022.  



Berenguela Mineral Resource  Estimate NI 43 - 101  

Aftermath Silver Ltd.  722031 
 

amcconsultants.com  65 
 

Figure 7.9 Ayabacas Formation ï fragmented limestone in slump bre ccia  

 
Note: Close -up of Figure 7.8. See Figure 7.8 for scale.  

Source: Aftermath, 2022.  

Figure 7.10  Ayabacas -Huambo contact  

 
Note: Red arrow denotes contact.  
Source: Aftermath, 2022.  
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Figure 7.11  Huambo -Murco contact  

 
Notes: Red arrow indicates contact. Huambo is brecciated in this example. Note the bleached appearance of the Murco with 

abundant secondary gypsum.  
Source: Aftermath, 2022.  

7.3.2  Structural geology  

The central core of the Property where the mineralization is loc alized is shown in Figure 7.12  and 

has the following structural characteristics:  

¶ Phase 1:  Folding and brecciation of the Ayabacas and Huambo formations by a 

late -Cret aceous submarine slumping event above the Murco Formation. This is observed as 

the substratum of the Ayabacas collapse event in this area and is likely related to normal 

faulting associated with the extensional pre -collapse conditions (CECLLA).  

¶ Phase 2:  Late Cretaceous compressive tectonics (And ean  orogeny) leading to disruption and 

deformation of the Murco substratum and overlying Ayabacas / Huambo in the project area.  

¶ Phase 3:  (CECLLA) Faulting contributing to the emplacement and subsequent offsetting of 

mineralization particularly along the long E -W axis of the mineralization. Late high -angle faults 

offset mineralization across the main axis.  

Longitudinal faults prefixed L and high -angle faults prefixed H, observed from mapping and drilling, 

are shown in Figure 7.12  on a plan of the core area.  
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Figure 7.12  Plan of area of the deposit showing faults observed from mapping and drilling  

 
Note: Domains are further discussed in detail in S ection 14.3.3 . 

Source: Aftermath,  2023.  

7.3.3  Mineralization  

7.3.3.1  Expression and dimension of mineralization  

The core area of mineralization forms a prominent whaleback 1,400 m in length striking 

approximately east -west. The north -south extent of the exposed mineralization is generally 400 m. 

Figure 7.13  shows the variab ility in thickness of the mineralization in a long section . This is on 

section l ine 900N which is through the core of the deposit.  The location of the section line is shown 

in  Figure 14 .2. 

Figure 7.13  Long section showing mineralization thickness  
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All significant mineralization consists of massive, patchy, and fracture -controlled manganese oxide 

(MnO)  replacement with associated silver, copper, and zinc hosted within the folded Ayabacas 

Formation. Mineralization is prominent in fold axes where axial  plane joints and bounding faults 

have aided the ingress of fluids. Mineralized structures generally strike parallel to the main trend of 

mineralization (azimuth 105 degrees) but many examples of smaller scale cross -cutting mineralized 

joints and structure s are also present. Large blocks of completely altered folded carbonates occur 

between structures -  some up to several tens of metres in extent. Many old workings exist on the 

exposed mineralization including small open pits, trenches, shallow ñglory holesò, and various adit 

entrances and shafts. Small waste and ore dumps are common, especially in the west of the area 

where the foundations of the old Lampa Mining sorting plant can still be observed.  

Alteration and mineralization are commonly exposed at surf ace and in old workings and are 

dominated by manganese (Mn) mostly in the form of psilomelane and pyrolusite manganese oxide s 

( referred to as MnO in this report ), replacing carbonates from 60 -100% MnO (massive 

replacement), 30 -60% MnO (moderate replacement ), to <30% MnO (weak replacement / veins). 

Within the mineralized zones, non -altered material consists of fresh to moderately weathered or 

altered carbonates. Exposed sedimentary breccias are common on surface juxtaposed with the 

carbonates and are usually  not mineralized.  

Weathering of the mineralization is often accompanied by the formation of copper oxides (malachite 

and azurite). Although present throughout the core area in small quantities, the abundance of CuOx 

is much more prevalent on the eastern ma rgins of the deposit in conjunction with a prominent zone 

of late chalcedonic alteration. This late silicification cuts and englobes MnO alteration both in the 

east and west of the core area and commonly has a jasperoidal appearance where accompanied by 

Fe oxides.  

The surface geology of the core area showing exposed MnO alteration and drillholes per campaign 

overlain on an I KONOS image  digital elevation model  (DEM)  is shown in Figure 7.14 . Note IKONOS  

refers to the commercial Earth observation satellite which collects high resolution data.  
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Figure 7.14  Alteration outcrop map of co re area and drillholes  

 
Source Aftermath, 2023.  

7.3.3.2  Structural setting of mineralization  

The gravitational slumping, subsequent compressive tectonism and ultimately wrench / extensional 

faulting prepared the structural architecture for the emplacement of the Berenguela mineralization. 

Blocks of fractured and folded Ayabacas carbonates were arr anged in synforms and antiforms above 

a raised footwall of relatively plastic, but still folded and faulted, siltstones, arenites and evaporites 

of the Huambo / Murco formations. Mineralization was localized in the core of folded Ayabacas 

Formation blocks adjacent to bounding faults which provided a pathway for mineralizing fluids. As 

observed in the field and drilling, intensely folded areas contain many joints, fractures, and faults 

along or parallel to fold axial planes which prepared the passage for lat er mineralizing fluids and 

placed the fluids in contact with the host limestones. High -angle joints, or minor faults, were also 

exploited by the mineralizing event to a lesser degree.  

Zones mapped with prominent folding in the core area coincide with stron ger mineralization. A zone 

of folding 75 to 100 m wide which passes along the entire length of the mineralization has a 

correlative relationship with higher Mn grades. In the west of the Property , parallel folds south of 

this main zone also have higher Mn values. Higher -angle fold orientations in the eastern part of the 

Property display a positive Mn relationship as well. In general, the amplitudes of the folds bordering 

the mineralized area are greater than those within the area by a factor of 2 to 4 sugge sting a 

shortening or re -arranging of Ayabacas blocks within the main mineralized area.  
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7.3.3.3  Alteration zones  

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, the hypogene 

sequence appears to be characterized by low temperature hydrothermal facies. This includes 

silicification with kaolinite and illite. Structures with low temperature silica (chalcedony and opaline 

quartz) are some times found with manganese oxide and oxide copper (malachite -azurite) 

mineralization. Skarns, which would have resulted from high temperature hydrothermal activity, 

and are not present on the Property.  

7.3.4  Mineralization hosts and textures  

MnO replacement is m ost prevalent in massive dolomitic limestone host units and occurs to a lesser 

degree in siltstone or sandstone units of the Ayabacas Formation. The second most prevalent host 

to mineralization is the siltstone unit, then the sandstone until and lastly the  sedimentary breccia. 

These four styles of mineralization are discussed below as well as the copper - rich mineralization 

that occurs in the intrusive breccia.  

Table 7.2 lists the distribution of mineralization by host rock.  

Table 7.2 Distribution of mineralization host observed in 2021 -22 core drilling  

Rock type code  Rock type  
Percentage of 

total 
intersections  

Observations  

SLS Limestone  77.0%  Dominant mineralization host  

SSI  Siltstone  11.8%  Less mineralized (grades) than limestone  

SST Sandstone  5.1%  Similar to siltstone unit  

BXS Sedimentary Breccia  4.3%  Mineralized where probable pathways for mineralization  

BXO Unclassified Breccia  0.6%  Minor unit unidentifiable by logging  

BXI  Intrusive Breccia  0.4%  Brecciated dioritic intrusives (east) ï elevated Cu  

RCO Cover  0.4%  Cover rocks  

IOO  Cover (volcanic)  0.2%  Cover rocks (volcanic)  

AOO Unclassified Alteration  0.1%  Extremely altered rock  

SOO Unclassified Sediment  0.1%  Sediment unidentifiable by logging  

Notes: Intersections are based on an approximate cut -off of 0.5% total equivalent copper.  

7.3.4.1  Limestone - hosted mineralization  

The dominant mineralized unit is the dolomitic limestone of the Ayabacas Formation. Mineralization 

in this host rock makes up 77% of the total number of intersections. This is where the carbonate 

has been progressively replaced by MnO with associated Ag, C u, and Zn. This metal association is 

common throughout the core of the Property , although variations in metal ratios occur (see Section 

7.4 ). As Mn grade increases  through alteration and mineralization of the dolomitic limestone, there 

is usually a corresponding decrease in Ca and Mg content of the host as the replacement of 

carbonates occurs. This relationship is observed on the Property -wide scale as well as in co re.  

MnO replacement takes place via various processes seen in the field and during core logging and 

these are illustrated below in Figure 7.15 , Figure 7.16 , and Figure 7.17 . 

¶ Replacement takes place by the migration of MnO into dolomitic limestone from fractures and 

joints. Some such associations are shown in Figure 7.15 . As  the replacement becomes more 

dominant, or the frequency of joints is higher, the dolomitic limestone can be transformed into 

a massive black MnO aggregation with relic limestone ñclastsò. 
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Figure 7.15  Replace ment through fractures and joints  

 

 
Notes: Replacement of dolomitic limestone by fracture / joint controlled ingress of mineralizing fluids (zoom part of image 

on right). Note altered massive MnO replacement in the bottom right of the core -box (and in  the ñveinò in the zoom image). 
Metal grades increase with Mn grades which show an inverse relationship to Ca+Mg as the carbonate host is replaced by the 
MnO alteration.  
Source: Aftermath, 2023.  

¶ ñChemicalò replacement of dolomitic limestone by MnO with no apparent joints or fracturing 

associated as pathways, although macro fractures or faults sourcing MnO are usually present 

within a few metres. This texture is characterized by initial oval or cir cular accumulations of 

MnO in the dolomitic limestone ï sometimes referred to as a ñleopard spot textureò (see Figure 

7.16 ). The MnO growths coalesce forming the more  predominant component until the 

limestone is transformed into a massive MnO body with very few relic textural features 

preserved.  
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Figure 7.16  Chemical replacement textures  

 

 
Notes: ñChemical replacementò textures ï MnO replacing dolomitic limestone in segregated accumulations 
(ñleopard spot textureò) coalescing to a more massive replacement texture. In the second row of the zoom 
image, individual coalesced accumulations can still be d iscerned.  
Source: Aftermath, 2023.  
























































































































































































































































