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1.

SUMMARY

1.1

Introduction
At the request of Karim Robo, Project Manager and Business Development for Brexia
GoldPlata Peru S.A.C. (“Brexia” or the “issuer”), InnovExplo Inc. (“InnovExplo”) was
retained to prepare a technical report (the “Technical Report”) for the Condoroma
Property (the “Property”) in accordance with Canadian Securities Administrators’
National Instrument 43-101 Respecting Standards of Disclosure for Mineral Projects
(“NI 43-101”) and its related Form 43-101F1.
InnovExplo is an independent mining and exploration consulting firm based in Val-d’Or
(Québec). Brexia is a privately-owned mining company producing silver and base metals
concentrates.
GoldPlata Resources Peru S.A.C. (“GoldPlata”) transferred the Property to Brexia when
the latter was incorporated in Lima, Peru, on November 3, 2011 through Deed of
Incorporation No. 11884572 registered in the National Superintendency of Public
Registries (Superintendencia Nacional de los Registros Publicos or “SUNARP”).
GoldPlata had consolidated the Property by acquiring ground from third parties through
staking or public tender of expired concessions.
The Property contains the past-producing Condoroma and Cata mines, which host Agrich polymetallic epithermal vein mineralization. Approximately 700,000 t of ore from the
Condoroma Mine was locally processed with head grades of 2.6% Pb, 2.8% and
12.79 oz/t Ag. The Property also comprises several Pb-Zn-Cu prospects in
hydrothermally altered areas.

1.2

Contributors
This Technical Report was prepared by Gustavo Durieux, M.A.Sc. P.Geo., Senior
Geologist for InnovExplo, and Alain Carrier, M.Sc., P.Geo., Co-president and Co-founder
of InnovExplo. Both are independent qualified persons (“QPs”) as defined by NI 43-101.
Mr. Durieux, is a professional geologist in good standing with the OGQ (permit No. 1148).
He is the author of all items in this Technical Report.
Mr. Carrier, is a professional geologist in good standing with the OGQ (permit No. 281),
APGO (licence No. 1719) and NAPEG (licence No. L2701). He is responsible for the
overall supervision of the Technical Report.

1.3

Property Description and Location
The Property is located in Peru, approximately 720 km southeast of the capital of Lima
and 170 km north-northeast of Arequipa, the second largest city of Southern Peru. The
Property is also located approximately 12 km northeast of the town of Condoroma. The
geographic coordinates of the past-producing Condoroma Mine on the Property are
approximately 15° 14' 33" latitude South and 71° 05' 03" longitude West.
The Property consists of four (4) areas comprising 18 mining concessions for a total
surface area of 8,526.42 ha. All concessions are registered 100% in the name of Brexia
and are in good standing with all the related fees paid in full for the year of 2017.
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1.4

Accessibility, Climate, Local Resources, Infrastructure and Physiography
The Property is located about 12 km by dirt road, northeast of Condoroma village. By
road, the Property is 203 km north-northeast of the city of Arequipa, Condoroma District,
Espinar Province, Cusco Region. The principal route of access is through paved national
road 34A linking the cities of Arequipa and Juliaca, and then approximately 11km passed
the town of Imata heading north on road 34J towards Tintaya until the Condoroma village.
A network of dirt roads provides access to different parts of the Property.
The climate of the Condoroma District is characteristic of the steppe climate (or semiarid). The climate is dry during the cool months between May and October. Abundant
precipitation including snow and rain accompanied by high winds are characteristic of
the rainy season between November and April. The months of January and February are
characterized by strong hail and snow storms. Temperatures range from -20°C in winter
to over 25°C in summer. The average annual precipitation varies between 62.5 mm and
666.9 mm.
Infrastructure on the Property is limited. However, there are abundant water resources
that could support future possible mining operations.
The nearest town to the Property is Condoroma with approximately 2000 residents. The
nearest major urban centre is the town of Espinar (or Yauri), with 30,000 residents,
located approximately 85 km northwest of the Property. Espinar is connected to the
national power grid and has services and supplies such as food, accommodation, fuel,
electro-mechanical services and other goods. Other major mining operations are located
near Espinar such as the Antapaccay-Tintaya Operation (Glencore).
The Property is in the Andean highlands at an altitude between 4,650 and 5,110 masl.
The physiography of the region is dominated by intermontane valleys at about 4,500 m
flanked by uplands and mountains ranging from 4,800 to 6,000 m. The valley is incised
by streams and gullies formed by the run-off in the area.

1.5

Geology
The Condoroma property is located within the Alto Condoroma-Caylloma geotectonic
domain, which is defined by the Yauri Fault to the north and the Sibayo Fault to the south.
These fault systems have influenced the location of sedimentary basins and the
emplacement of volcanic centres at the regional scale.
The stratigraphy in the Property area consists of a relatively flat-lying northwest-striking
succession of volcanic units of Oligocene to Miocene age, which were deposited atop a
thick sequence of Mesozoic marine sediments overlain by Eocene to Oligocene alluvial
deposits. The sedimentary and volcanic successions are overlapped by Quaternary
glacial-alluvial deposits.
The volcanic sequences represent a series of superimposed volcanic edifices and at
least four effusive centres (Ajopichaca, Choquepirhua, Luli and Colquecahua) have been
identified in the vicinity of the Property.
Volcanic deposits associated with the Ajopichaca and Choquepirhua effusive centres
(Tacaza Group) form the base of the volcanic sequence in the Property area and are
basaltic to alkali trachyte in composition. The deposits of the Luli volcanic centre (Palca
Group) overlie the previous volcanic deposits and are of andesite, dacite and rhyolite
compositions.
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A series of dacitic to andesitic subvolcanic intrusions are coincident with some of the
volcanic centres and appear to follow the northwest trend of the volcanic centres. These
domes represent the final phases of volcanic activity.
1.6

Mineralization
The geotectonic domains of the region have also been used to define metallogenic
domains. For the most part, the metallogenetic domains respect the large structures that
define the geotectonic domains. The Property is located in the XXI domain, consisting of
Miocene gold-silver epithermal and polymetallic mineralization superposed by
epithermal mineralization. The Property is located on the Yauri Fault, likely part of the
Cusco-Laguniza-Mañazo Fault System (“SFCLM”). The SFCLM represents the
extension into the XXI domain of the boundary between the Cu-Mo-(Au) porphyry-skarn
belt (Andahuaylas-Yauri Belt, domain XV) and the stratabound red-bed Cu deposits
(domain XXV). The Tintaya Cu-Mo (Au-Zn) porphyry-skarn cluster is located at or near
the SFCLM, approximately 30 km northeast of the Property.
Typical elements of three deposit types are present on the Property: epithermal, skarns
and porphyry. These deposits are characteristic of the metallogenic provinces in which
the Property is located.
Several former mines with Ag-Zn-Pb-Cu epithermal vein-style mineralization are present
in the Property area. They are related to the Luli Fault, a large structure like the Yauri
Fault, and are spatially associated with fault-controlled volcanic centres. Another
example of this style of mineralization outside the Property area is the Antonio Raimondi
Mine.
Porphyry-skarn mineralization in the region occurs in the Tintaya Cluster, located
approximately 35 km to the northeast of the Property along the Yauri Fault. The Tintaya
Cluster hosts several Cu (Mo-Au) porphyry-skarn deposits: Tintaya (exhausted: 720 Mt
@ 0.56% Cu), Antapaccay (1 Bt @ 0.49% Cu), Coroccohuayco (180 Mt @ 1.17% Cu)
and Quechua (100 Mt @ 0.98% Cu).
Trace element geochemistry on lava and subvolcanic dome samples from the Property
area indicates that all magmas from the Tacaza, Palca and Sillacapa groups are hydrous
magmas capable of generating hydrothermal fluids, with an affinity to form Cu-Mo
mineralization.
Large zones of hydrothermal alteration up to 7 km long are present on the Property and
are associated with Cu (Au-Mo) veinlets and breccia mineralization. There is a broad
geochemical zonation that suggests a mineralized district with a possible buried Cu (AuMo) porphyry-skarn core and Ag-Zn-Pb-Cu epithermal mineralization in the margins.
High-sulphidation deposits may also be associated with subvolcanic intrusions within the
alteration zones. The potential linkage between surface alteration/mineralization and a
possible buried porphyry-skarn system remains untested.

1.7

Data Verification
InnovExplo’s independent data verification has confirmed that the mineralization in the
areas sampled is of similar grade and style to those described in the available literature.
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1.8

Interpretation and Conclusions
The objective of InnovExplo’s mandate was to prepare a Technical Report for the
Property. This report meets this objective.
InnovExplo conducted a site visit that included, among other things, the validation of the
Property’s mineralization, and a review of geological information provided by the issuer
or obtained from public sources.
The geological setting of the Property is highly favourable for several styles of
mineralization such as epithermal and intrusion-related deposits (porphyries and skarns).
The Property is located in the historical Condoroma mining district where the mineral
potential is evidenced by Ag-rich base metal low-sulphidation epithermal vein
mineralization at the past-producing Condoroma, Cata and Antonio Raymondi mines.
Several prospects and abandoned exploration pits have been documented in the
Property area. Chalcopyrite, covellite and chalcocite have been reported for several of
these prospects, and sulphides are often hosted in stringers, veinlets or stockworks. In
most cases, these prospects are silicified and have locally developed vuggy quartz
textures accompanied by barite and alunite. In some cases, the silicified zones are
proximal to subvolcanic intrusions and commonly included in large swaths of pervasive
argillic alteration likely to represent a lithocap.
An exoskarn facies was described in the Don Paul XI C concession area where lacustrine
carbonaceous facies have been reported. There is no mineralization associated with the
skarn, but in most cases, skarn deposits occur near their parental intrusion.
The previously described mineralization styles and alterations of the various prospects
and exploration pits could be attributed to the upper portions of a buried Cu (±Mo-Au)
porphyry or high-sulphidation epithermal system. No significant epithermal or porphyry
mineralization has been found to date on the Property.
Exploration work on the Property has been limited to reconnaissance sampling in
selected areas. There are no records of exploration drilling except for definition drilling
at the Condoroma Mine in the 1960s.
Exploration work in recent years over the adjacent properties to the east of the Don Paul
II concession (part of the current Property) has been more systematic. The work resulted
in the definition of a geophysical anomaly on the Property that is coincident with the Oro
y Paloma area that reportedly remains open in the direction of Las Hermanas. Several
drill holes were planned, but no records of drilling or drill results have been found for this
period, suggesting that this phase of exploration did not take place.
InnovExplo believes that the Property is underexplored. Further exploration work is
warranted as the Property contains several surface indications of a possible porphyry
deposit at depth, in particular in the Don Paul I and Don Paul Il concession areas. This
geological environment is also characteristic of high-sulphidation epithermal deposits
and further exploration efforts should also contemplate this style of deposit. There are
very few examples of these two styles of mineralization existing in a similar geological
context in proximity to the Property (e.g., Tintaya cluster, Arasi, etc.). The potential for
additional low-sulphidation epithermal vein mineralization should be assessed by
modern exploration methods such as geophysics, coupled with structural interpretations
and directional drilling, particularly in areas of thick volcanic and glacial cover.
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1.8.1

Risks and opportunities
Table 25.1 identifies the significant internal risks, potential impacts and possible risk
mitigation measures that could affect the economic outcome of the project. The list does
not include the external risks that apply to all mining projects (e.g., changes in metal
prices, exchange rates, availability of investment capital, change in government
regulations, etc.). Significant opportunities that could improve the economics of the
project are identified in Table 25.2. Further information and study are required before
these opportunities can be included in the project economics.
Risks for the Condoroma Property (Table 1.1)
RISK

Potential Impact

Possible Risk Mitigation

Social acceptability/
Community support

Possibility that the Property
could not be explored or
exploited

Develop a proactive and transparent strategy
to identify all stakeholders and develop a
communication plan. Organize information
sessions, make information on the project
available and meet with host communities.

Environmental liabilities and
associated costs

Conduct baseline studies identifying potential
environmental risks associated with past
mining activities and report to authorities for
approval before exploration is conducted on
the Property

Historical mining
activities

Opportunities for the Condoroma Property (Table 1.2)
OPPORTUNITY

Explanation

Potential Benefit

Conduct a desktop GIS
compilation

Potential to discover trends or
clusters of mineralization
Improve the understanding of the distribution
possibly associated with
of mineralized zones and past exploration
potential buried intrusions or
work conducted over the last 60 yr in the area
large structures

Surface exploration:
geology and alteration
mapping

Potential to narrow down
target areas of stronger
alteration potentially
Generate and increase confidence in potential
associated with mineralization
drill targets leading to mineralization
related to possible buried
intrusions or controlled by
structures

Surface exploration:
geochemical sampling

Potential to identify and
delineate mineralization and
metal zonation

Generate and increase confidence in potential
drill targets leading to mineralization

Surface exploration:
geophysics

Potential to identify
mineralization and buried
intrusions

Generate and increase confidence in potential
drill targets leading to mineralization
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1.9

OPPORTUNITY

Explanation

Potential Benefit

Surface exploration:
diamond drilling

Potential to identify new
mineralization and its extent

Discovery of new mineralization

Recommendations
Based on the conclusions of this Technical Report, InnovExplo believes that the Property
is underexplored and recommends pursuing exploration in order to better address the
economic potential of the Property.
InnovExplo recommends a two-phase work program in which Phase II is contingent upon
the success of Phase I. Recommendations are as follows:
Phase I – Compilation and Exploration Work Program:
•

•

•

•
•

GIS Compilation and Target Generation: compilation of all previous exploration work
and results (sampling, geochemistry, geophysics, etc.) on the Property as well as
available information for surrounding properties (available geological maps,
government reports, etc.); consider purchasing satellite images such as AVIRI, SFIS,
etc. to supplement this information; and identify favourable target areas for field
follow-up;
Geological Mapping: perform detailed structural, geological and alteration mapping
assisted with a PIMA or similar short-wave infrared spectrometer to assert the real
nature of alteration assemblages present on the Property, possibly complimented by
a portable XRF apparatus to confirm major element concentrations;
Geochemical Soil Sampling: cover the Property with an open grid of 100 x 50 m or
50 x 50 m in areas between known mineralization and consider tightening the grid to
50 x 25 m in known anomalous areas. An orientation survey should be performed
before soil sampling takes place, however best results could be achieved from small
pits or auger dugouts to deeper parental C horizons;
Geochemical Rock Sampling: complete rock chip sampling grid in areas where
bedrock is at or near surface in sampling pits. Consider rock sampling in trenches
along trend or near former mining operations such as Condoroma or Cata;
Geophysical survey: conduct ground IP, particularly in the areas of the Don Paul I
and II concessions contiguous to Oro y Paloma, from the neighbouring concession
to the east. Conduct a gravity survey aimed at identifying possible contrasting
densities (i.e., buried intrusions or silicified zones).

Phase II –Exploration and Follow-up Drilling Program:
•

•

Exploration drilling program: drill targets should be defined to test for potential
disseminated mineralization and confined intrusions. Extensions of the current
known structurally controlled systems could also be tested. The recommendation is
5,000 m (10 to 12 holes) of diamond drilling (NQ core size) to test for mineralization.
Core logging should be supported by the use of a PIMA or similar instrument. Core
sampling should follow strict sampling protocols with a QA/QC program;
Follow-up drilling program: a provision of 10,000 m of additional drilling should the
exploration phase drilling be successful.
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InnovExplo has prepared a cost estimate for the recommended two-phase work program
to serve as a guideline for the project. Expenditures for Phase I are estimated at
CAD 1,926,250 (incl. 15% for contingencies). Expenditures for Phase II are estimated at
CAD 5,175,000 (incl. 15% for contingencies). The grand total is CAD 7,101,250 (incl.
15% for contingencies).
InnovExplo is of the opinion that the recommended two-phase work program and
proposed expenditures are appropriate and well thought out, and that the character of
the project is of sufficient merit to justify the recommended program. InnovExplo believes
that the proposed budget reasonably reflects the type and the amount of contemplated
activities.
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2.

INTRODUCTION

2.1

Overview
At the request of Karim Robo, Project Manager and Business Development for Brexia
GoldPlata Peru S.A.C. (“Brexia” or the “issuer”), InnovExplo Inc. (“InnovExplo”) was
retained to prepare a technical report (the “Technical Report”) for the Condoroma
Property (the “Property”) in accordance with Canadian Securities Administrators’
National Instrument 43-101 Respecting Standards of Disclosure for Mineral Projects
(“NI 43-101”) and its related Form 43-101F1.
InnovExplo is an independent mining and exploration consulting firm based in Val-d’Or
(Québec). Brexia is a privately-owned mining company producing silver and base metals
concentrates.

2.2

Terms of Reference
GoldPlata Resources Peru S.A.C. (“GoldPlata”) transferred the Property to Brexia when
the latter was incorporated in Lima, Peru, on November 3, 2011 through Deed of
Incorporation No. 11884572 registered in the National Superintendency of Public
Registries (Superintendencia Nacional de los Registros Publicos or “SUNARP”).
GoldPlata had consolidated the Property by acquiring ground from third parties through
staking or public tender of expired concessions.
The Property contains the past-producing Condoroma and Cata mines, which host Agrich polymetallic epithermal vein mineralization. Approximately 700,000 t of ore from the
Condoroma Mine was locally processed with head grades of 2.6% Pb, 2.8% Zn and
12.79 oz/t Ag. The Property also comprises several Pb-Zn-Cu prospects in
hydrothermally altered areas.

2.3

Report Responsibility and Qualified Persons
This Technical Report was prepared by Gustavo Durieux, M.A.Sc. P.Geo., Senior
Geologist for InnovExplo, and Alain Carrier, M.Sc., P.Geo., Co-president and Co-founder
of InnovExplo. Both are independent qualified persons (“QPs”) as defined by NI 43-101.
Mr. Durieux, is a professional geologist in good standing with the OGQ (permit No. 1148).
He is the author of all items in this Technical Report.
Mr. Carrier, is a professional geologist in good standing with the OGQ (permit No. 281),
APGO (licence No. 1719) and NAPEG (licence No. L2701). He is responsible for the
overall supervision of the Technical Report.

2.4

Site Visit
Author Gustavo Durieux, P.Geo., visited the Property on December 2, 2018. The
purpose of the visit to was to review and validate various mineralized areas on the
Property to confirm the presence of mineralization and to assess the different styles of
mineralization. The visit included the Condoroma and Cata mine areas, as well as
selected former mine workings, prospects and mineralized outcrops.
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2.5

Effective Date
The effective date of the Technical Report is March 1, 2019

2.6

Sources of Information
The documentation listed in item 27 was used to support the Technical Report. Excerpts
or summaries from documents authored by other consultants are indicated in the text.
InnovExplo’s review of the Project was based on published material in addition to the
data, professional opinions and unpublished internal reports from various companies that
worked on the Property, provided by the issuer. InnovExplo has reviewed the data
provided by the issuer and/or by its agents.
InnovExplo has also consulted other information sources, principally a branch of the
Peruvian Ministry of Energy and Mines, the Geology Mining and Metallurgical Institute
(Instituto Geológico Minero y Metalúrgico or “INGEMMET”) through their online mining
concessions
and
geological
information
database
(“GEOCATMIN”)
(geocatmin.ingemmet.gob.pe/geocatmin/), as well as technical reports for adjacent
properties published on SEDAR (www.sedar.com).
InnovExplo conducted a review and appraisal of the information used to prepare this
Technical Report, including the conclusions and recommendations, and believes that
such information is valid and appropriate considering the status of the Project and the
purpose for which the Technical Report is prepared. The author has fully researched and
documented the conclusions and recommendations made in the Technical Report and
affirm that the work program and recommendations presented in the report conform to
NI 43-101 and CIM Definition Standards for Mineral Resources and Mineral Reserves
(“CIM Definition Standards”).
The QPs do not have, nor have they previously had, any material interest in the issuer
or its related entities. The relationship with the issuer is solely a professional association
between the issuer and the independent consultants. The Technical Report was
prepared in return for fees based upon agreed commercial rates, and the payment of
these fees is in no way contingent on the results of the Technical Report.

2.7

Currency, Units of Measure and Abbreviations

A list of the abbreviations and acronyms used in this report is provided in
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Table 2.1 and a list of units in Table 2.2. All currency amounts are stated in Canadian
Dollars ($, C$, CAD) or US dollars (US$, USD). Quantities are stated in metric units, as
per standard Canadian and international practice, including metric tons (tonnes, t) and
kilograms (kg) for weight, kilometres (km) and metres (m) for distance, hectares (ha) for
area, percentage (%) for base metal grades, and gram per metric ton (g/t) for precious
metal grades. Wherever applicable, imperial units have been converted to the
International System of Units (SI units) for consistency. Conversion factors are presented
in Table 2.3.
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Table 2.1 – List of abbreviations and acronyms
Abbreviation or Acronym

Term

43-101

National Instrument 43-101 – Standards of Disclosure for Mineral Projects
(Regulation 43-101 in Québec)

AA

Atomic absorption spectroscopy

APGO

Association of Professional Geoscientists of Ontario

ASTER

Advanced Spaceborne Thermal Emission and Reflection

Brexia, BGPP

Brexia GoldPlata Peru S.A.C.

Bt

Billion tons

CIM

Canadian Institute of Mining, Metallurgy and Petroleum

CIM Definition Standards

CIM Definition Standards for Mineral Resources and Mineral Reserves

CIRA

Certificado de Inexistencia de Restos Arqueológicos (Certificat of
Inexistence of Archeological Remains)

DGAAM

Direccion General de Asuntos Ambientales Mineros (General
Environmental Affairs Management)

DIA

Declaracion de Impacto Ambiental

DS

Decreto Supremo (Supreme Decree)

EIA

Estudio de Impacto Ambiental (Environmental impact assessment)

EIAd

Estudio de Impacto Ambiental detallado (detailed Environmental impact
assessment)

EIAsd

Estudio de Impacto Ambiental semi detallado (semi-detailed
Environmental impact assessment)

GEOCATMIN

Sistema de Información Geológico y Catastral Minero

GIS

Geographic Information System

GoldPlata, GPRP

GoldPlata Resources Peru S.A.C.

ICP

Inductively coupled plasma

IGN

Instituto Geográfico Nacional (National Geographical Institute)

INACC

Instituto Nacional de Concesiones y Catastro Minero

INEI

Instituto Nacional de Estadistica e Informatica

INGEMMET

Instituto Geológico, Minero y Metalúrgico (Geological Mining and
Metallurgical Institute)

IOCG

Iron oxide copper gold

IP

Induced polarization

LOI

Letter of intent

LOM

Life of mine

Mag, MAG

Magnetometer, magnetometric

MEM

Ministerio de Energía y Minas (Ministry of Energy and Mining)

NAPEG

Northwest Territories Association of Professional Engineers and
Geoscientists

NI 43-101

National Instrument 43-101 – Standards of Disclosure for Mineral Projects
(Regulation 43-101 in Québec)
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Abbreviation or Acronym

Term

OGQ

Ordre des géologues du Québec (Québec order of geologists)

OSINGERMIN

Organismo Supervisor de la Inversion en Energía y Minería (Supervising
of Mining Investment Organism)

PAMA

Programa de Adecuación y Manejo Ambiental (Program for
Environmental Management)

PIMA

Portable infrared mineral analyzer

QA/QC

Quality assurance/quality control

QP

Qualified person (as defined in National Instrument 43-101)

qtz

Quartz

RM

Resolucion Ministerial (Ministry Resolution)

SFCLM

Cusco-Laguniza-Mañazo fault system

SUNARP

Superintendencia Nacional de los Registros Publicos (National
Superintendeny of Public Resistries)

TUO

Texto Unico Ordenado de la Ley General de Mineria (Revised Unique
Text of the General Minning Law)

UG

Underground

UTM

Universal Transverse Mercator (coordinate system)

WGS 84

World geodetic system 1984 (standard U.S. Department of Defense
definition of a global reference system for geospatial information)

XRF

X-ray fluorescence

Table 2.2 – List of Symbols
Symbol

Unit

$

Canadian dollar

%

Percent

°

Angular degree

°C

Degree Celsius

Bt

Billion metric tons

C$

Canadian dollar

CAD

Canadian dollar

ft, '

Foot (12 inches)

g

Gram

Ga

Billion years

ha

Hectare

in, "

Inch

km

Kilometre

m

Metre

Ma

Million years

masl

Metres above mean sea level
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Symbol

Unit

mm

Millimetre

Mt

Million metric tons (tonnes)

oz

Troy ounce

oz/t

Troy ounce per short ton (2,000 lbs)

ppb

Parts per billion

ppm

Parts per million

t

Metric ton (“tonne”) (1,000 kg)

tpd

Metric tons per day

US$

American dollar

USD

American dollar

UTM

Universal Transverse Mercator

Table 2.3 – Conversion factors for measurements
Imperial Unit

Multiplied by

Metric Unit

1 inch

25.4

mm

1 foot

0.3048

m

1 acre

0.405

ha

1 ounce (troy)

31.1035

g

1 pound (avdp)

0.4535

kg

1 ton (short)

0.9072

t

1 ounce (troy) / ton (short)

34.2857

g/t
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3.

RELIANCE ON OTHER EXPERTS
This Technical Report has been prepared by InnovExplo at the request of the issuer.
Gustavo Durieux (P.Geo.) and Alain Carrier (P.Geo.) of InnovExplo are the qualified and
independent persons assigned the mandate of reviewing technical documentation
relevant to the Technical Report and recommending a work program if warranted.
The QPs relied on the following people or sources of information during the preparation
of this Technical Report:
•

•

The issuer supplied information about mining titles, option agreements, royalty
agreements, environmental liabilities, permits and details of negotiations with
indigenous groups. InnovExplo consulted the mining titles and their status, as well as
any agreements and technical data supplied by the issuer (or its agents) and any
available public sources of relevant technical information. InnovExplo is not qualified
to express any legal opinion with respect to property titles, current ownership or
possible litigation;
Venetia Bodycomb (M.Sc.) of Vee Geoservices provided critical and linguistic editing
of a draft version of the Technical Report.
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4.

PROPERTY DESCRIPTION AND LOCATION

4.1

Location
The Property is located in Peru, approximately 720 km southeast of the capital of Lima
and 170 km north-northeast of Arequipa, the second largest city of Southern Peru (Figure
4.1). The Property is also located approximately 12 km northeast of the town of
Condoroma. The geographic coordinates of the past-producing Condoroma Mine on the
Property are approximately 15° 14' 33" latitude South and 71° 05' 03" longitude West.
The Property is covered by topographic map sheets 31-t-Condoroma and 31-u-Ocuviri
at 1:100,000 scale (WGS 84 datum). The map sheets are issued by the National
Geographical Institute (Instituto Geografico Nacional or “IGN”). Geological maps are
based on the IGN topographic maps and are issued by the INGEMMET.
The Peruvian territory is divided into regions, which are subdivided into provinces and
the latter are further broken down into districts.
The Property straddles the Condoroma, Ocoruro and Pallpata districts in Espinar
Province (Cusco Region) and the Ocuviri District in Lampa Province (Puno Region).
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Figure 4.1 – Location map of the Condoroma Property
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4.2

Mining Rights in Peru
Mining activities in Peru are regulated by the General Mining Law (Ley General de
Mineria). The Ministry of Energy and Mining (Ministerio de Energia y Minas or “MEM”) is
responsible for the application of the law. Modifications were passed in 1992 under
Supreme Decree (Decreto Supremo or “DS”) No. 014-92-EM aimed at promoting
investment in the mining sector and is known as the Revised Unique Text of the General
Mining Law (Texto Unico Ordenado de la Ley General de Mineria or “TUO”). It defines
and regulates all the activities pertaining to mining through the system of concessions,
with the exception being sampling and prospecting activities. There are four types of
concessions:
•
•
•
•

Mining concession: grants rights to execute mining activities relating to exploration
and exploitation. It has the nature of an immoveable right;
Beneficiation concession: grants the right to use physical, chemical and physicalchemical processes to concentrate minerals or to purify, smelt or refine metals;
General Labour concession: grants the right to perform auxiliary mining services or
activities such as ventilation, drainage, lifting or extraction and mining activities; and;
Mineral Transportation concession grants the right to provide massive and
continuous transport of mineral products by unconventional methods.

For the purpose of this Technical Report, the term “concession” refers to a Mining
Concession only. The other concession types (Beneficiation, General Labour and
Mineral Transportation) do not apply unless specifically indicated.
4.2.1

Mining concessions
The right to conduct exploration and to exploit minerals is granted through the mining
concession. Mining concessions are considered as solids of undefined depth, limited by
vertical planes corresponding to the sides of a square, rectangle or polygon, whose
vertices are defined by WGS 84 UTM coordinates. Concessions are measured in
hectares. Concessions granted prior to 1992 were established using a reference point
(Punto de Partida) and could have any orientation. New concession applications
(Petitorios) are selected from a regular spacing north-south graticule as established by
the MEM with a basic unit of 100 ha. Generally, the granted concessions range from
100 ha to 1,000 ha. The system allows for superposition of concessions, but pre-existing
concessions take precedence and the concession owner can validate his rights through
a process called opposition (Oposicion).
Titles and transactions regarding all concessions are compiled in a public registry
administered by INGEMMET and can be consulted through GEOCATMIN. Before 2007,
the registry was the responsibility of the Instituto Nacional de Concesiones y Catastro
Minero (“INACC”).
The regime of mining concessions is a property‐related right that is distinct and
independent from the ownership of the land where it is located. If the holder of a
concession does not own the land, access to the concession must be negotiated with
the land owner.
Persons or entities, Peruvian or foreign, are all entitled to request a mining concession.
The mining concession is irrevocable for as long as the required maintenance fees and
tax payments are in good standing.
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The requirements of the General Mining Law are as follows:
•

•
•
•

•
•

4.3

Mineral rights titleholders must pay an annual maintenance fee (Derecho de
Vigencia) by June 30th of each year. For granted and pending metallic mineral
concessions, the amount of the fee is US$3.00 or local currency equivalence per
hectare per year;
Production should start by the end of the 6th year starting from the year the
concession title was granted. This expiration date is called the Minimum Required
Production Date;
Mineral rights titleholders must reach a minimum level of annual production in gross
sales of at least US$100 per hectare within six (6) years from the year following the
granting of the concession title;
If the mineral concession has not been put into production within the required period
of six (6) years, the owner of the concession is required to pay a penalty (Penalidad)
until the minimum production is reached. The penalty is added to the annual
maintenance fee. The amount of the penalty is US$6 per hectare per year for the 7th
through the 11th year. The penalty increases to US$20 per hectare from the 12th
year and onwards. However, the titleholder shall be exempt from the penalty if
exploration expenditures incurred during the previous year were ten (10) times the
amount of the applicable penalty or Minimum Investment;
Concessions will terminate if the titleholder fails to pay for two (2) consecutive years
or three (3) non-consecutive years, or if the penalties outlined above are not paid;
Owners of mining concessions are not authorized to perform exploration or mining
activities unless they have the corresponding environmental permits or certifications,
as well as the licences, authorizations and permits established under the current
legislation by the MEM and by regional governments and the General Mining Law.

Mineral tenures
Mining concession status was supplied by the issuer. InnovExplo verified the status of
all concessions using INGEMMET. All concessions are registered 100% in the name of
Brexia and are in good standing with all the related fees paid in full for the year of 2017.
The fees related to the 2018 yr must be paid by June 30, 2019 (Table 4.1).
The Property consists of four (4) areas comprising 18 mining concessions for a total
surface area of 8,526.42 ha (Figure 4.2).
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Table 4.1 – Condoroma mining concessions (INGEMMET/GEOCATMIN: September 6, 2018)
No.

Concession
Name

Code

Area
(ha)

Resolution

Date Title

Owner

2018
Maintenance
Fees (USD)

2018 NonProduction
Penalty (USD)*

1

Don Paul I

10092504 998.77 02815-2004-INACC/J

10/08/2004 Brexia GoldPlata Peru S.A.C. 100%

2,996.32

19,975.00

2

Don Paul II

10092604 998.77 02818-2004-INACC/J

10/08/2004 Brexia GoldPlata Peru S.A.C. 100%

2,996.32

19,975.00

3

Don Paul III

10137704 783.92 03588-2004-INACC/J

11/10/2004 Brexia GoldPlata Peru S.A.C. 100%

2,315.76

15,678.38

4

Don Paul IV

10137804 399.31 03510-2004-INACC/J

29/09/2004 Brexia GoldPlata Peru S.A.C. 100%

1,197.94

7,986.23

5

Don Paul V

10137604 600.00 03491-2004-INACC/J

28/09/2004 Brexia GoldPlata Peru S.A.C. 100%

1,800.00

12,000.00

6

Don Paul VI

10195004 596.21 01347-2005-INACC/J

28/03/2005 Brexia GoldPlata Peru S.A.C. 100%

1,788.63

11,924.17

7

Don Paul VII

10195104 549.39 03589-2004-INACC/J

11/10/2004 Brexia GoldPlata Peru S.A.C. 100%

1,648.17

10,987.77

8

Don Paul VIII

10195204 300.00 03585-2004-INACC/J

11/10/2004 Brexia GoldPlata Peru S.A.C. 100%

900

6,000.00

9

Don Paul XI C

10178007 800.00 002542-2007-INACC/J

20/06/2007 Brexia GoldPlata Peru S.A.C. 100%

2,400.00

4,800.00

10

Don Paul XII C

10178107 91.90 000833-2007-INGEMMET/PCD/PM 07/09/2007 Brexia GoldPlata Peru S.A.C. 100%

275.7

551.4

11

Don Paul XIII C

10178207 264.36 002400-2007-INACC/J

14/06/2007 Brexia GoldPlata Peru S.A.C. 100%

793.09

1,586.19

12

Don Paul XIV C

10178307 586.01 002453-2007-INACC/J

14/06/2007 Brexia GoldPlata Peru S.A.C. 100%

1,758.02

3,516.04

13

Don Paul XV C

10178407 284.28 000610-2007-INGEMMET/PCD/PM 05/09/2007 Brexia GoldPlata Peru S.A.C. 100%

825.85

1,705.70

14

Don Paul XVI C

10178507 202.35 002487-2007-INACC/J

18/06/2007 Brexia GoldPlata Peru S.A.C. 100%

607.06

1,214.13

15

Don Paul XVII C

10178607 200.00 0014-2007-INGEMMET/PCD/PM

13/07/2007 Brexia GoldPlata Peru S.A.C. 100%

600

1,200.00

13

Don Paul XVIII C

10178707 300.00 0994-2007- INGEMMET/PCD/PM

07/09/2007 Brexia GoldPlata Peru S.A.C. 100%

900

1,800.00

17

Don Paul XIX C

10178807 200.00 002605-2007-INACC/J

22/06/2007 Brexia GoldPlata Peru S.A.C. 100%

600

1,200.00

18

Don Paul XX C

10178907 371.15 0645-2007- INGEMMET/PCD/PM

05/09/2007 Brexia GoldPlata Peru S.A.C. 100%

1,113.44

2,226.88

25,516.30

124,326.89

Total

8526.42 Total

Note: * if applicable
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Figure 4.2 – Mining concession map of the Condoroma Property

NI 43-101 Technical Report for the Condoroma Property – March 2019

29

Based on the information provided by the issuer, there are no third parties with legacy
rights associated with the concessions acquired by Brexia, nor are there any pre-existing
concessions with acquired rights or royalties within the boundaries of the Property.
All the concessions are owned by the issuer and the Property is large enough to support
a mining operation. Concessions are in good standing with all the related concession
fees paid in full for the 2017 yr. Concession fees for 2018 must be paid by June 30, 2019.
Table 4.1 shows the maintenance fees and non-production penalties for the concessions
forming the Property.
4.4

Surface Rights
Peruvian legislation considers mining concessions as a right separate from the surface
land rights. Concession maintenance fees and non-production penalties are separate
from the land taxation obligations of the surface land owner.
Titleholder of a mining concession can freely acquire surface lands located over the
concession. According to the Mining Law of Peru, a titleholder requires authorization
from the surface owner or landowner for access to the property and to undertake mining
activities.
In the case of the surface land being owned by a native community, it is necessary to
obtain approval from the community through an agreement approving the transaction by
a qualified majority of the community.
For the purchase of surface lands owned by the government, it is necessary to follow an
acquisition process with the Peruvian state through the Superintendency of National
Properties.
InnovExplo is not aware of any agreements with surface rights holders for the Property.

4.5

Environmental Regulations in Peru
The information in this section was compiled from Pickmann (2016) and the text of the
cited
laws,
both
obtained
online
at
https://gettingthedealthrough.com/area/22/jurisdiction/19/mining-peru/; consulted June
20th, 2018.
Title 15 of the TUO (see section 4.2) establishes dispositions for the protection of the
environment. Complementary to title 15 of the TUO, environmental issues of mining
activities are regulated by DS 016-93-EM and exploration activities are regulated by DS
020-2008-EM.
According to the General Environmental Law, the competent authority in the mining
sector is the MEM (see section 4.2.1). The MEM is the only governmental body in charge
of the following:
•
•
•

Proposing and ratifying environmental laws and regulations;
Approving the environmental impact studies and authorizing execution of mining and
exploration activities; and;
Controlling the environmental effects produced by mining activities and imposing
sanctions in case of violations of environmental laws and regulations.
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To initiate mining activities, the titleholder must have in force the corresponding
environmental certification, as well as the licenses, authorizations and permits
established under the current legislation.
The environmental certification is classified into the following categories:
•
•

•

Environmental impact assessment (“EIA”), which includes projects where execution
will not generate a significant negative impact on the environment;
Semi-detailed environmental impact assessment (“EIAsd”), which includes projects
where execution can cause a moderate environmental impact for which negative
effects can be eliminated or minimized through the adoption of simple applicable
measures; and;
Detailed environmental impact assessment (“EIAd”), which includes projects where
characteristics, scope and location could produce significant environmental impact
requiring a deep analysis of said impacts.

The EIA must be executed by an Environmental Auditor registered with the MEM,
establishing the terms and procedures of execution, investment, monitoring and efficient
control of mining activities and containing an annual investment program that cannot
represent less than one percent (1%) of the annual sales of the mining entity. In addition
to the EIA the MEM can ask for a Program for Environmental Management (Programa
de Adecuacion y Manejo Ambiental, PAMA). which establishes a company’s
environmental compliance plan, especially in the case of beneficiation plans or larger
operations. Included within the scope of environmental compliance are considerations of
the impact on the environment through mining disturbance: capital investments in
environmental control; monitoring systems; waste management control; and site
restoration.
In the case of surface exploration programs, no environmental permit is required for
prospecting or exploration activities such as mapping, sampling and trenching (by hand)
and ground geophysics.
Drilling activities require a permit. The MEM evaluates and approves drilling
environmental permit applications through the General Environmental Affairs
Management (Direccion General de Asuntos Ambientales Mineros, DGAAM) and
enforces the application of the regulations through the Supervising of Mining Investment
Organism (Organismo Supervisor de la Inversion en Energia y Mineria,
OSINGERGMIN). Only mining concession titleholders can apply for permits. The drilling
activities are classified into two categories:
•

•

Category I: Exploration projects with a maximum of 20 drilling platforms (plus access
roads) that do not exceed 10 ha, and/or the construction of tunnels that do not exceed
50 m in length. This category includes projects with water discharge and/or waste
disposal that may degrade the environment. The project would need an EIA.;
Category II: Exploration projects that use over 20 drilling platforms and effectively
disturb an area greater than 10 ha including platforms, trenches, auxiliary
installations and accesses; and/or the construction of tunnels over 50 m in length.
The project would need an EIA and an EIAsd.

Exploration activities that fall under Category I or II require remediation work of disturbed
areas, including access roads, trenches and all other facilities as part of the end of the
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exploration work in the area. The approval of Category I and II EIA assessments also
requires previous public consultation through a public audience; details of the modalities
are presented in Ministry Resolution (Resolucion Ministerial, RM) 596-2002-EM/DM.
InnovExplo is not aware of any exploration permits currently held by the issuer for the
Property.
4.5.1

Environmental status of the property
Environmental liabilities related to historical mining activities is regulated by Law No.
28271, the Law that Regulates Environmental Liabilities from Mining Activities (Ley que
Regula Los Pasivos Ambientales de la Actividad Minera). According to this law, the MEM
is responsible for identifying environmental mining liabilities, designating the responsible
entity, and securing the financing for its remediation.
A list of environmental liabilities within the Property concessions (according to the MEM
inventory) is presented in Table 4.2
None of the liabilities within the Property have a designated responsible entity. According
to Article 5 of Law No. 28271, the Peruvian state will assume remediation of those
environmental liabilities for which it cannot find a responsible entity.
The re-utilization of existing mining environmental liabilities with economic value such as
muck piles or mining tailings is allowed. Mining concession owners where those liabilities
are located have first right of refusal, but third parties could apply if they decline. Those
who obtain the right to re-utilize the mining environmental liability become economically
responsible for their remediation. Brexia currently holds the right to re-utilize the mining
tailings of the past-producing Condoroma Mine.
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Table 4.2 – Environmental liabilities (modified from the June 2018 Environmental Liabilities Inventory of the MEM, 032-2018-DGM/DTM/PAM)
ID

Former Mining
Unit

Subtype

INGEMMET

1694

DON PAUL

MINE OPENING

10195004

1695

DON PAUL

MINE OPENING

10195004

1696

DON PAUL

MINE DUMPS

10195004

1697

DON PAUL

MINE DUMPS

10195004

1698

DON PAUL

MINE TAILINGS

10195004

Name

NOT
IDENTIFIED

DON DIONICIO;
DON PAUL VI;
INGENIO No. 3;
INGENIO No. 3;
ODILIN 3; ROMA II

BREXIA GOLDPLATA PERU S.A.C.; D´ANGELO PADILLA
DE SEGURA, FLOR DE MARIA; DELAITRE JUILLAND,
ANNE MARIE; GOLDPLATA RESOURCES PERU S.A.C.;
MINERA DEL SUROESTE S.A.; S.M.R.L. ANTONIO
RAYMONDI CUSCO; TORRES MALLMA, HILDA

NOT IDENTIFIED

NOT
IDENTIFIED

BREXIA GOLDPLATA PERU S.A.C.; DELAITRE JUILLAND,
NOT IDENTIFIED
ANNE MARIE; GOLDPLATA RESOURCES PERU S.A.C.

NOT
IDENTIFIED

DON PAUL

MINE DUMPS

1700

DON PAUL

MINE DUMPS

10195004

DON PAUL VI

1701

DON PAUL

MINE DUMPS

10195004

DON PAUL VI

2596

DON PAUL

PROCESSING PLANT

10195004

DON PAUL VI

2597

DON PAUL

CAMP, OFFICES, WORKSHOPS 10195004

DON PAUL VI

MINE OPENING

6718

CONDOROMA

CONSTRUCTION

6719

CONDOROMA

MINE CUT

6720

CONDOROMA

CONSTRUCTION
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BREXIA GOLDPLATA PERU S.A.C.; DELAITRE JUILLAND,
NOT IDENTIFIED
ANNE MARIE; GOLDPLATA RESOURCES PERU S.A.C.

1699

CONDOROMA

Liability Generator

DON PAUL VI

050009104;
010195004;
010062101;
05005243X01;
010167704;
010444995

236

Titleholders

050009104;
010195004;
010062101;
5005243X01;
010167704;
010444995

DON DIONICIO;
DON PAUL VI;
INGENIO No. 3;
INGENIO No. 3;
ODILIN 3; ROMA II

BREXIA GOLDPLATA PERU S.A.C.; D´ANGELO PADILLA
DE SEGURA, FLOR DE MARIA; DELAITRE JUILLAND,
ANNE MARIE; GOLDPLATA RESOURCES PERU S.A.C.;
MINERA DEL SUROESTE S.A.; S.M.R.L. ANTONIO
RAYMONDI CUSCO; TORRES MALLMA, HILDA

NOT IDENTIFIED

NOT
IDENTIFIED

050009104;
010195004;
010062101;
05005243X01;

DON DIONICIO;
DON PAUL VI;
INGENIO No. 3;
INGENIO No. 3;

BREXIA GOLDPLATA PERU S.A.C.; D´ANGELO PADILLA
DE SEGURA, FLOR DE MARIA; DELAITRE JUILLAND,
ANNE MARIE; GOLDPLATA RESOURCES PERU S.A.C.;
S.M.R.L. ANTONIO RAYMONDI CUSCO; TORRES

NOT IDENTIFIED

NOT
IDENTIFIED
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ID

Former Mining
Unit

Subtype

6721

CONDOROMA

MINE OPENING

6722

CONDOROMA

MINE OPENING

6723

CONDOROMA

MINE OPENING

6724

CONDOROMA

MINE OPENING

6725

CONDOROMA

MINE OPENING

6726

CONDOROMA

CHIMNEY

6727

CONDOROMA

TRENCH

6728

CONDOROMA

MINE DUMPS

6729

CONDOROMA

MINE DUMPS

6730

CONDOROMA

MINE DUMPS

6731

CONDOROMA

CAMP, OFFICES, WORKSHOPS

6732

CONDOROMA

MINE TAILING

6733

CONDOROMA

PROCESSING PLANT
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INGEMMET
010167704

Name
ODILIN 3

Titleholders

Liability Generator

Responsible

MALLMA, HILDA
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4.6

Mining Title Status
According to the General Mining Law and its mining regulations, concession holders
must respect archaeological or historical monuments, the national road system, oil
pipelines, military buildings, or any other constructions or infrastructure built for technical
or scientific purposes located within the boundaries of a mining concession.
BGPP possesses a Certificate of Inexistence of Archeological Remains (“Certificado de
Inexistencia de Restos Arqueologicos” or CIRA). The CIRA certificate covers an area of
9947.02 ha that partially overlaps the Don Paul II, III and IV concessions and includes
the former Condoroma Mine. Within the perimeter of the CIRA, there is an area of 16.29
ha that is designated as an archeological site named “Alto Condoroma”. This site is atop
the former Condoroma Mine and contains the remains of the historic mining town dating
back to the Hispanic colonial period.
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5.

ACCESSIBILITY, CLIMATE, LOCAL RESOURCES, INFRASTRUCTURE AND
PHYSIOGRAPHY

5.1

Accessibility
The Property is located about 12 km by dirt road, northeast of Condoroma village. By
road, the Property is 203 km north-northeast of the city of Arequipa, Condoroma District,
Espinar Province, Cusco Region. The principal route of access is through paved national
road 34A linking the cities of Arequipa and Juliaca, and then approximately 11 km passed
the town of Imata heading north on road 34J towards Tintaya until the village of
Condoroma (Figure 5.1). A network of dirt roads provides access to different parts of the
Property. The issuer's offices are located in Lima.
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Figure 5.1 – Access to the Condoroma Property
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5.2

Climate
The climate of the Condoroma District is characteristic of the steppe climate (or semiarid). The climate is dry during the cool months between May and October. Abundant
precipitation including snow and rain accompanied by high winds are characteristic of
the rainy season between November and April. The months of January and February are
characterized by strong hail and snow storms (Segura and Tapia, 1997). Temperatures
range from -20°C in winter to over 25°C in summer. The average annual precipitation
varies between 62.5 mm and 666.9 mm.

5.3

Local Resources
Cusco Region has a total population of 1,171,503 (INEI), with a population of 66,908 in
Espinar Province (INEI). The main economic activities are agriculture, mining, tourism,
farming and wool production. On the Property, the population is scarce, and the local
people mainly dedicated to farming and raising livestock (e.g., alpaca).
Infrastructure on the Property is limited. However, there are abundant water resources
that could support future possible mining operations.
The nearest town to the Property is Condoroma with approximately 2000 residents.
The nearest major urban centre is the town of Espinar (or Yauri), with 30,000 residents,
located approximately 85 km northwest of the Property. Espinar is connected to the
national power grid and has services and supplies such as food, accommodation, fuel,
electro-mechanical services and other goods. Other major mining operations are located
near Espinar such as the Antapaccay-Tintaya Operation (Glencore).
Arequipa, the second largest city in Peru, is located to the south and has an International
Airport. The port of Matarani on the Pacific coast is linked by railroad to the cities of
Arequipa and Juliaca (on Lake Titicaca). The nearest railroad line is approximately 55 km
south of Condoroma village.

5.4

Physiography
The Property is in the Andean highlands at an altitude between 4,650 and 5,110 masl.
The physiography of the region is dominated by intermontane valleys at about 4,500 m
flanked by uplands and mountains ranging from 4,800 to 6,000 m. The valley is incised
by streams and gullies formed by the run-off in the area.
Soil is poorly developed, and vegetation is generally sparse to moderate, consisting
primarily of shrubs and grasses established on exposed slopes and ridges. The
vegetation is characterized by flat pampas in parts of the valleys and puna grasslands
on the uplands and plateaus.
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6.

HISTORY
The Central Andes have been a very active mining area since pre-Hispanic times.
The Property has a long history of mining and exploration activities. Since the mid-20th
century, several companies succeeded one another in this area, entirely or partly selling
their properties to the next company after a few years of activity. Since the late 1960s,
only exploration programs have taken place in different mineralized areas that remain
either within the current day Property or were part of a former larger land option but are
now outside the current Property.
Peruvian legislation allows for the overlapping of concessions but recognizes the right of
pre-existing concessions. The concessions Don Paul I and Don Paul II (formerly Doblón
de Oro 18 and 17, respectively), have been overlapped by several concessions. Don
Paul I and Don Paul II were formerly owned by the Julliand family. In 2008, the
concessions were tansferred to GoldPlata Resources Peru S.A.C. (“GoldPlata”), a
company owned by George Juilland) and again in 2011 to Brexia (see Section 4).
Figure 6.1 summarizes the different mineralized areas of the Property areas explored by
different companies at different periods of time over the last 50 yr.
This item is limited to geological work that was performed entirely or partially within the
limits of the current Property.
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Figure 6.1 – Mineralized zones in the Property area compiled from different
sources covering the period between the 1950s to 2014.
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6.1

Spanish Period
Regionally, Spanish colonizers made continuous efforts to perform exploration and
mining activities focusing mainly on shallow silver deposits due to ventilation issues.
Most of the ore was extracted from the oxidization and secondary mineralization zones.
The earliest documented mining activity in the Property area dates back to Spanish
miners in 1620. Evidence of their work is found as several open cuts in the area. Ruins
of a 17th century village have been found in the vicinity of the former Condoroma Mine.

6.2

1950s-1980s Period: Hochschild – Juilland family
The information in this section was mainly obtained from the 1997 report by J. Wayne
Pickett for Ace Development Ltd.
The Condoroma Mine was worked between 1953 and 1957 by Mauricio Hochschild &
Cia. Ltda. S.A. (“Hochschild”), with a 250 tpd flotation plant operating at the Condoroma
Mine. Mine workings reached about 65 m below the Condoroma River, the lowest point
in the immediate area.
The mine was taken over by the Juilland family and the company produced silver-rich Zn
and Pb concentrates until 1967 when it became inactive.
It is estimated about 700,000 t of ore were milled from 1953 to 1967. Average head
grades were 2.6% Pb, 2.8% Zn and 12.79 oz/t Ag for the Condoroma Mine and 3.4% Pb,
5.63% Zn and 2.54 oz/t Ag for the Cata Mine.
It is reported that in the 1980s, Antonio Raymondi S.A. optioned the old Condoroma Mine
for an unknown period but never put it into operation as the company was still focusing
on the Antonio Raimondi Mine to the south of the Condoroma Mine.

6.3

1990-1997 Period: Juilland Family – Cambior Peru S.A. – Ace Developments
Ltd – Pan American Silver Peru S.A.
Most of the information in this section is taken from Quirita (1995), a report for Cambior
Peru S.A. (“Cambior”) concerning field work performed in the Condoroma area, as well
as from Pickett (1997), a report for Ace Developments Ltd (“Ace”) concerning field work
and property evaluations at the Condoroma, El Santo, Suyckutambo and San Miguel
properties.

6.3.1

1995: Cambior Peru S.A.
In 1995, Cambior owned concessions that overlap the current Property concessions,
held at the time by the Juilland family.
Cambior carried out a reconnaissance geochemical survey to evaluate the potential of
their property together with the Juilland family concessions, concentrating its survey in
the Condoroma Mine area. Of the samples collected, 52 samples were collected on the
current Property, including the stockwork and breccia mineralization on the Doblón de
Oro concessions (now Don Paul I and Don Paul II) to the northeast of the mine.
Chip samples were collected from surface occurrences of the main mineralized veins of
the Condoroma Mine, as well as from host rock around the veins and alteration zones
characterized by strong silicification and moderate argillization. Assay results for the
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main veins returned values up to 1,330 g/t Ag, 0.3% Cu, 7.5 % Pb and 0.88% Zn.
Table 6.1 summarizes the results of the campaign.
Table 6.1 – Best results from Cambior’s sampling campaign (Quirita, 1995)
Assay Results
Location

Structure

Main
veins

Condoroma
Mine
Veins in
dome area

Doblón de Oro

Sample

Description

Au
ppb

Ag
ppm

As
ppm

Cu
ppm

Pb
ppm

Zn
ppm

121787 Vein

0.05

137

11400 1410

6400

121794 Vein

0.03

575

660

3200

21500 4685

121800 Vein

<0.02 700

1285

1730

3150

121802 Vein

<0.02 1330

1190

2180

75487 8835

121803 Vein

0.06

340

415

11000 8335

560

8085

7135

121786

Host rock rhyolite dome

<0.02 6

300

45

495

1305

121788

Host rock rhyolite dome

<0.02 12

3450

50

1520

735

121804

Host rock rhyolite dome

<0.02 26

55

25

620

1780

2950

785

Alteration
zone

121797 Silicic - Argillic

<0.02 515

3450

1250

Stockwork

121779 Stockwork

0.23

20

8550

30000 8200

1120

121775

Breccia silicic
alteration

<0.02 86

4250

49781 135

175

121776

Breccia silicic
alteration

<0.02 9

1365

1165

225

215

Breccia

Other alteration Alteration
areas
zones

121920 Limonite

<0.02 <0,05 135

400

75

375

121923 Limonite

<0.02 <0,5

45

195

20

260

Cambior concluded that the most important mineralized areas were the Condoroma Mine
area and the stockwork zones on the Doblón de Oro concessions. Both areas were
considered to have potential for small-scale operations only and did not carry gold.
Following these conclusions, it was recommended that the property be abandoned.
The Condoroma mining district was also examined by Minera Teck Peru S.A. before
1996, but details and conclusions of the visit are not available.
6.3.2

1996: Ace Developments Ltd
In 1996, Ace Developments Ltd (“Ace”) (a Juilland family company) acquired from Juil
del Oro S.A. (a Panama company owned by the Juilland family) the historical Condoroma
Property, together with the El Santo Property (also known as Caylloma) and the
Suyckutambo and San Miguel properties which included former Ag-Au mining
operations. The properties covered a total surface of 23,000 ha.
The deal included a package of mining concessions in the area of the Condoroma Mine
consisting of 12 concessions for a total of 8,417 ha. Of those, only seven (7) are part of

NI 43-101 Technical Report for the Condoroma Property – March 2019

42

the current Property for a combined surface area of 5,417 ha. The properties included in
the deal were Ingenio 3 (Condoroma Mine area, now Don Paul VI), Ocoruro No. 1 and 2
(now Don Paul V, XVIII, XI C and XIX C), Condoromilla and Condoromilla No. 1 (now
Don Paul IV and III) and Doblón de Oro No. 17 and 18 (now Don Paul II and Don Paul I).
Figure 6.2 shows the former Ace Property.

Figure 6.2 – Concession map showing the Condoroma Property belonging to Ace
Development Ltd and the current Condoroma Property
On the verge of the acquisition by Ace, Pickett evaluated the Condoroma, Suyckutambo,
San Miguel and El Diablo (Caylloma) properties and conducted rock sampling over
selected areas.
A total of 50 samples were collected within the boundaries of the current Property. The
Veta Principal and the Bonanza Vein (eastern extension of the Veta Principal) were the
most extensively worked polymetallic veins of the Condoroma Mine area. The samples
taken around these veins, together with the samples taken on the Santa Rita Vein,
confirmed the historical silver and base metal grades and they presented locally
anomalous gold values Table 6.2 summarizes the significant results for the sampled
areas.
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Table 6.2 – Significant results from Ace’s 1996 sampling campaign (Pickett, 1997)
Coordinates
Structure

San Antonio
(Don Paul V)

Doblón de Oro
(Don Paul I)

Doblón de Oro
(Don Paul II)

Type

Easting

Northing

Assay Results
Description

Au
ppb

Ag
ppm

Ag
oz/t

As
ppm

Cu
ppm

Zn
ppm

Pb
ppm

Mo
ppm

San Antonio
Breccia

SA-01

276487

8317582

Grab sample from
vein and breccia

132

71

2.28

249

870

6480

55500

6

San Antonio
Breccia

SA-04

276602

8317705

Grab sample from
vein and breccia

190

35.9

1.15

273

1290

7430

24500

4

Baritina
Breccia

BA-01

283134

8319832

Grab sample from
ore dump

120

18

0.58

4260

16400

1080

7530

14

Baritina
Breccia

BA-02

283134

8319832

Grab sample from
ore dump

240

36.7

1.15

7760

18700

989

19000

22

Baritina
Breccia

BA-05

283086

8319843

Chip sample across
vein about 7 m

247

29.9

0.96

8630

1100

17600

14

5.9

Las
Hermanas
Breccia

HM-02

284656

8319337

Grab sample from
ore dump

4

107

3.4

2340

27600

506

252

3

Las
Hermanas
Breccia

HM-03

284781

8319265

Sulphide-bearing
material from ore
dump

9

103

3.3

2480

28100

367

305

6

Veta Blanca

VB-03

284784

8317293

Malachite-stained
veins cutting dacite
dyke

<1

28.2

0.96

608

22300

183

55

1

Ocoruro
Alteration
Zone

OC-08

276092

8320399

Sample of altered
intrusive rock

4

0.2

0.01

<3

226

44

15

1

OC-11

?

?

Central sample of
altered intrusive

15

0.9

0.03

14

10

5

4

1

Condoroma
Tailings

TL-01

?

?

Area where tailings
entered the tailing
pond

181

49

1.58

172

378

2130

9

Condoroma
Tailings

TL-02

?

?

Older material
closer to cemetery

269

36.8

1.18

99

347

1850

11

Ocoruro
(Don Paul XI-C) Ocoruro
Alteration
Zone

Condoroma
(Don Paul VI)

Sample
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Coordinates
Structure

Veta Principal
and Bonanza
Vein (Don Paul
VI)

Santa Rita Vein

Type

Sample

Easting

Northing

Assay Results
Description

Au
ppb

Ag
ppm

Ag
oz/t

As
ppm

Cu
ppm

Bonanza
Vein

BO-02

276968

8314304

Mn-stained qtz vein
material from main
vein

20

232

7.5

1940

981

Bonanza
Vein

BO-03

276721

8314308

Vein material from
Bonanza vein near
Condoroma River

366

678

21.8

294

1510

8314285

Ore dump: vein
material including
qtz, rhodonite,
rhodochrosite, gal,
tetrahedrite(?) and
arsenopyrite(?),
argentite(?). Vuggy
qtz.

179

618

19.9

125

1270

14

37.1

1.19

48

77

24

95

3.05

6150

767

Veta
Principal

VP-01

276659

Veta
Principal

VP-02

276425

8314371

Chip sample across
vein about 7 m,
collected about 816 m SW of
Spanish open cut

Santa Rita
Vein

SR-02

276722

8313732

High-grade material
from vein
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Zn
ppm
4860

Pb
ppm

Mo
ppm

4370

<1

24800

4

3930

<2

<1

1230

1690

2

9930

<1
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Following the results of his work, Pickett confirmed the economic potential of the
Condoroma Property and recommended two stages of follow-up exploration for an
estimated total of C$1.5M. Details are as follows:
•
•

Stage 1: Geological mapping, geochemical sampling campaigns, rock samples,
possibly geophysical surveys;
Stage 2: Definition of surface drill targets based on the results of Stage 1.

There are no records regarding any results on the recommended follow-up work.
6.3.3

1997: Pan American Silver Peru S.A.
In 1997, Pan American Silver Peru S.A. (“Pan American”) evaluated the Condoroma
Mine area and, apart from the known vein mineralization, the company determined that
the best economic potential remained in areas with bulk tonnage potential, consisting of
silver-mineralized veinlets spaced approximately 2 m apart amenable to a bulk tonnage
mining. It was estimated that the vein systems and the bulk tonnage areas had a
combined potential of 4-7 metric tons with grades up to 10 g/t Ag over 53 m. It was
concluded that both areas represent secondary targets with limited potential that would
need drilling to confirm their dimensions and grade. There are no records of further work
by Pan American following this visit.

6.4

1997-2008 Period: Minera del Suroeste S.A.C.
Information in this section was taken from unpublished reports by Minera del Suroeste
S.A.C. (“MISOSA”) relating to exploration results for work conducted between 1997 and
2009 on the mineralized areas of MISOSA’s property, some of which fall within the
current Property.
By late 1996, MISOSA had staked several mining concessions in the mining district.
These concessions wholly or partially overlapped Ace’s concessions (Figure 6.3).
MISOSA’s property was split into two blocks named North and South.
MISOSA conducted several geochemical surveys between 1996 and 2008. As part of
those surveys, MISOSA also sampled areas on Ace’s property, which are now part of
the current Property.
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Figure 6.3 – Concession map of MISOSA’s Condoroma Property, North and South
blocks, and the current Condoroma Property.
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6.4.1

1996-2005: Geochemical survey
The work in 1996 included a reconnaissance sampling campaign on Ace’s Condoroma
Property, with 17 of the rock samples collected on the current concessions of Don Paul
I, Don Paul II, Don Paul V, Don Paul VI and Don Paul XIC.
By 1997, MISOSA had optioned Ace’s property, including the following historical
concessions: Condoromilla No. 1 (now Don Paul III), Condoromilla (now Don Paul IV),
Ocoruro No. 2 (now Don Paul V), Doblón de Oro No. 17 (now Don Paul I), Doblón de
Oro No. 18 (now Don Paul II) and Don Ingenio No. 3 (now Don Paul VI).
MISOSA conducted a geochemical survey that yielded 125 rock sample assays. The
survey was centred on the same areas previously described, but also included the felsic
dome at Oro y Paloma (adjacent to the eastern boundary of the Don Paul II concession)
and the Mantos Azules alteration zone (Don Paul XX C) where four veins up to 15 cm
wide were described and sampled in an altered andesite.
The 2005 geochemical campaign was a small exploration survey that included detailed
1:1000 scale geological maps of selected mineralized structures. The geological work
was carried out on the Baritina, Blanquilla and Las Hermanas mineralized areas of the
Don Paul I and Don Paul II concessions. Forty-eight (48) trench samples were collected
within the current Property (Don Paul I and II concessions), specifically breccia in the
Baritina area, the volcanic dome at the Blanquilla and breccia at Las Hermanas. Details
of the 1996, 1997 and 2005 exploration programs are presented in Table 6.3.
Table 6.3 – Summary of MISOSA’s sampling programs (1996, 1997 and 2005)
Location

Structure

Date

Aug. 1996

Samples
Former

Current

Name

Type

Doblón de
Oro 17

Don Paul II

Blanquilla

Doblón de
Oro 17

Don Paul II

Las Hermanas Breccia

2

Doblón de
Oro 18

Don Paul I

Baritina

Brecciated felsic dome

1

Ocururo 1

Don Paul XI C Huilluma

Alteration zone (felsic intrusive)

5

Ocururo 2

Don Paul V

San Antonio

Breccia

1

Ingenio 3

Don Paul VI

Santa Rita

Veins

2

??

??

Cosani

??

3

Felsic dome

TOTAL SAMPLES

Jan. 1997

3

17

Doblón de
Oro 17

Don Paul II

Blanquilla

Felsic dome

28

Doblón de
Oro 17

Don Paul II

Oro y Paloma Felsic dome

11

Doblón de
Oro 17

Don Paul II

Las Hermanas Breccia

12

Doblón de
Oro 18

Don Paul I

Baritina

20
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Location

Structure

Date

Samples
Former

Current

Name

Type

??

Don Paul
XX C

Ocururo 1

Don Paul XI C Huilluma

Alteration zone (felsic intrusive)

21

Ocururo 2

Don Paul V

San Antonio

Breccia

18

Ingenio 3

Don Paul VI

Santa Rita

Veins

10

Mantos Azules Veins

5

TOTAL SAMPLES

2005

125

Condoroma
4

Don Paul II

Las Hermanas Breccia/Veins

8

Don Paul II

Blanquilla

Veins

30

Outside

Don Paul I

Baritina

Breccia

10

TOTAL SAMPLES

48

Details of the best gold, silver and copper assay results from the 2005 campaign are
presented inTable 6.6. Channel sample locations are shown on detailed maps (1:1000
scale), but the exact coordinates are not indicated in the accompanying report.
Table 6.4 – Best results in the Baritina area from MISOSA’s 2005 sampling
campaign (Chavez, 2005)
Assay Results
Concession

Structure

Sample

Channel Length
Au ppb Ag g/t

Don Paul I

Don Paul II

Don Paul II

Cu %

Mo
ppm

65342

2

91

-

0.02

13

65343

1.9

242

-

0.04

24

65345

1.75

413

19.3

3.97

17

65346

1.5

199

-

4.13

2

65347

1.6

559

-

2.08

16

65348

0.3 x 0.1 *

179

61.6

11.85

58

65317

0.64

<5

-

1.11

1

65321

1.5

<5

-

1.19

<1

65329

2.05

<5

-

0.26

1

65333

2.05

<5

-

0.56

2

65334

2

<5

-

3.20

<1

65336

1.35

<5

-

3.94

2

65302

1.32

<5

-

0.34

1

65303

0.42

<5

-

0.86

2

65304

1.17

<5

-

0.35

<1

65305

0.3

<5

-

1.96

21

Baritina

Blanquilla

Las Hermanas
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Assay Results
Concession

Structure

Sample

Channel Length
Au ppb Ag g/t

Cu %

Mo
ppm

65306

1.55

<5

-

0.44

4

65308

0.3x0.1 *

<5

-

22.90

9

Note: * selective sampling of small area within the structure

MISOSA concluded that the Las Hermanas area may be in the external halo of a
porphyry system judging by the alteration association of calcite and weak chlorite
(Chavez, 2005). MISOSA also concluded that the potential porphyry system could be
located at depth or oblique to this halo.
6.4.2

2007-2008: Geochemical survey
During 2006-2007, MISOSA conducted exploration on its North Block, concentrating on
the Oro y Paloma area. During this period, MISOSA and Teck also collected samples on
the Blanquilla and Las Hermanas areas of the current Don Paul II concession (Dunbar,
2009).
A major exploration campaign was conducted by MISOSA between February 2006 and
October 2007 yielding a total of 227 samples (Dunbar, 2009). MISOSA mainly focused
on the Oro y Paloma area on the North Block, however 10 samples were also collected
by MISOSA, and reportedly also by Minera Teck, in the Blanquilla and Las Hermanas
areas of the current Don Paul II concession. Details of the 2006-2007 samples and assay
results are presented in Table 6.5.
Table 6.5 – Summary of MISOSA’s 2006-2007 sampling campaign on the Don
Paul II concession (Dunbar, 2009)
Location

Condoroma
4* (former
MISOSA
overlap onto
Don Paul II)

Assay Results
Sample
Channel Length
Number
Ag g/t Cu% Pb% Zn% Ba ppm

Description

9175

3

13 0.14 0.01 0.01

0

9176

8

18 0.19 0.01 0.01

9177

8

30 2.28 0.03 0.01

9181

6

4 0.31 0.01 0.04

0 Collected between Las
Hermanas and Blanquilla,
0
following a general N-S
0 trend

9190

0.3

19 1.04 0.02 0.04

101994

3

0.7 0.12 0.01 0.02

103516

1.5

24.1 2.79 0.01 0.02

103517

3

0.4 0.41 0.01 0.02

103518

1.5

5.1 0.33 0.01 0.02

490 North of Las Hermanas

103522

1.5

34.7 1.44 0.49 0.27

290 North of Las Hermanas

0
160 East of Blanquilla
100 North of Las Hermanas
2310 Northeast of Las Hermanas

Note: * This mining concession was part of the MISOSA Condoroma North Block and partially overlapped the current
Don Paul II concession of the current Condoroma Property.
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In early 2008, MISOSA compiled all the previous results and concluded that the
northwestern parts of their property in the vicinity of Oro y Paloma represented a Cu-MoAu geochemical anomaly, and it was recommended that only the concessions around
this area be kept. To further assess the potential for porphyry-related mineralization,
MISOSA recommended that indirect prospecting methods such as geophysics be used
in this area due to the volcanic and glacial cover. Six (6) lines were proposed.
6.5

2008-2013 Period: Maxy Gold Peru S.A.C. (a subsidiary of Maxy Gold Corp.)
The information in this section on the 2008 exploration campaigns is based on
information provided in the 43-101 compliant Maxy Gold Peru S.A.C. (“Maxy Gold”)
technical report prepared in January 2009 by Watts, Griffis and McOuat Consultants and
in several internal bulletins.
Maxy Gold acquired 100% ownership in the MISOSA Condoroma Property in May 2008.
At that time, the property consisted of 16 mining concessions in two blocks (North and
South) with a total area of 13,325.96 ha, Figure 6.4.
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Figure 6.4 – Concession map of the Condoroma Property belonging to Maxy Gold
Peru (North and South blocks) and the current Condoroma Property
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6.5.1

2008: Maxy Gold Exploration work
After a review of the previous work by MISOSA, Maxy Gold conducted an exploration
program to define drill targets. The exploration work included topographic and satellite
imaging assessments, geological mapping, geochemical sampling (colluvium and rock),
trenching, characterization of alteration assisted by a portable infrared mineral analyzer
(“PIMA”), microscopy studies and geophysics. Details are presented below.

6.5.1.1 Geochemical survey
Between July and December 2008, Maxy Gold conducted five (5) exploration campaigns
on the newly acquired property. The work included geochemical sampling (953 samples)
as well as a geophysical survey and geological reconnaissance at 1:5000 scale. Assays
covered a suite of elements (Cu, Mo, Ag, Au, Pb, Zn, Co, As, Sb, Hg, Ba and Bi) to check
for mineralization and to establish alteration systems.
Although most of the geochemical surveying was conducted outside the limits of the
current Property (held at the time by GoldPlata), 62 samples were collected on
GoldPlata’s ground. The relevant sampled areas were Baritina (Don Paul I), Blanquilla
and Las Hermanas (Don Paul II), Condoroma Mine (Don Paul VI) and Cata Mine (Don
Paul VII).
The following areas on the current Property were sampled by Maxy Gold:
•
•
•
•
•

Condoroma and Cata mines: samples from these areas returned gold assays ranging
between 0.28 to 0.48 g/t Au;
Blanquilla: samples from a felsic dome returned copper assays ranging from 0.028
to 1.64% Cu. Samples taken 700 m to the NE on another felsic dome returned values
ranging from 0.036 to 2.28% Cu;
Las Hermanas: samples were collected on brecciated structures up to 5 m wide in
an alteration area; samples assayed from 0.23 to 1.36% Cu;
Baritina: samples were collected on a brecciated zone, with barite and chalcocite
matrix occurring at the contact between a felsic dome and volcanic rocks; samples
assayed from 0.042 to 0.088 g/t Au and 0.16 to 2.98% Cu;
Mantos Azules: samples were collected on veins, locally brecciated, and returned
assays from 0.34 to 2.65% Cu, 0.016 to 4.78% Pb and 0.034 to 0.059% Zn.

Maxy Gold concluded that Cu and Au correlated well and that the best results were from
the Oro y Paloma area located outside GoldPlata’s concessions (the current Property).
It was also concluded that Pb and Zn did not correlate well with Cu, although the highest
Pb and Zn values were obtained in the Baritina area.
6.5.1.2 Geophysical survey
An IP/Mag survey was carried out in 2008 on the Oro y Paloma area of Maxy Gold’s
property. Most of the area surveyed was adjacent to the east of the current Property
limits, but a small portion of the grid overlapped the eastern margin of the Don Paul II
concession.
The Mag study was carried out with 24 lines for a total of 60,955 km, to an investigation
depth of approximatively 150 m. A large area with low magnetic susceptibility,
approximately 2,200 m by 1,200 m, was outlined in the centre of the grid.
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The IP study was conducted on 13 lines with a total length of 34.2 km using a pole-dipole
array with variable dipole spacing, which allowed it to reach an investigated depth of
395 m below surface. Four chargeability anomalies were outlined and are described
below:
•

•

•

•

IP1 Anomaly: Located in the centre of the grid, this anomaly is truncated by a NWtrending structure or fault system that controls the location of domes, with Cu values
ranging from highly anomalous to ore grade. The data inversion results showed the
anomaly from a depth of 100 m and open at depth;
IP2 Anomaly: Located southwest of the grid, this is a weak chargeability anomaly,
but unlike the IP1 anomaly, it is associated with a moderate to high resistivity
anomaly. Only a few rock samples were collected from this area, and only weak Cu
values were obtained (57 and 87 ppm). From 50 to 150 m, the anomaly is moderate
but weakens past 200 m;
IP3 Anomaly: This anomaly is located west of the grid. The pseudo-sections and
inversion results show the anomaly close to the surface but extending at depth below
350 m. The geophysical survey did not cover the entire anomaly as it continued onto
GoldPlata’s ground (the current Property) and the anomaly remains open toward the
Las Hermanas and Blanquilla areas (Don Paul II concession). It was recommended
that the geophysical survey continue westward onto GoldPlata’s property (i.e., the
current Property);
IP4 Anomaly: Located in the northwestern part of the grid, this is a chargeability
anomaly related to low resistivity, extending northward onto GoldPlata ground (i.e.,
the current Property). The whole anomaly covers a swampy area and thus no
sampling was carried out.

6.5.1.3 Geological mapping and synthesis
Maxy Gold conducted five (5) field campaigns between July and December 2008,
concurrently with the geochemical surveys. Two scales were used, with 7,200 ha
mapped at 1:25,000 scale and 4,400 ha at 1:5,000 scale.
The field campaigns concentrated around the Oro y Paloma area on Maxy Gold’s
property, but it partly overlapped the Don Paul II concession (held by GoldPlata at the
time) in the Las Hermanas and Blanquilla areas.
Maxy Gold also used ASTER images to support alteration mapping, which identified a
large NE-SW oriented area of argillitic alteration along the eastern border of the Don Paul
II concession and through the Oro y Paloma areas. Another large zone of argillic
alteration was identified around the Blanquilla area on the same concession. Smaller
areas with silicification were also mapped at Oro y Paloma and Blanquilla South, just off
the Don Paul II concession.
In addition, a PIMA device was used to vector towards the origin of hydrothermal fluids
and possible associated mineralization. The following observations were made:
•
•

Silica and kaolinite were the most abundant results and it was concluded that
kaolinite did not indicate a favourable environment for gold deposition as it required
more acid conditions;
Alunite was also identified and although it was not abundant, it was coincident with a
discrete area of silicification at higher altitudes (4,900 m);
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•

It was also noted that the intensity of alteration increased as the altitude decreased,
as showed by an increase in silica content and crystallinity.

The exploration work, which ended in the second week of December 2008, succeeded
in recognizing six (6) mineralized areas with surface evidence of a possible highsulphidation and/or porphyry mineralization environment. Maxy Gold recommended
drilling the Oro y Paloma area on coincident geochemical and geophysical anomalies. It
was also recommended that an agreement or association be reached with GoldPlata on
the Don Paul I and II concessions to consolidate exploration efforts.
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Figure 6.5 – Alteration mapped in 2008 by Maxy Gold and IAMGOLD Peru in the
Condoroma district.
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6.5.2

2009: Minsur S.A.
In 2009, Minsur S.A. evaluated Maxy Gold’s property and conducted an exploration
campaign that included sampling and geological mapping at 1:5000 scale, resulting in
138 samples collected.
Although the focus was on Maxy Gold’s property, 12 samples were taken at Baritina (Don
Paul I) and at Las Hermanas and Blanquilla (Don Paul II), both of which are part of the
current Property. Also, one muck sample was taken at the former Cata Mine (Don Paul
VII).
Minsur made the following observations for the areas sampled on the current Property
during the exploration campaign:
•
•
•

•

•

The Baritina structure is characterized by moderate silicic alteration associated with
quartz veinlets. The occurrence of mineralization is both in the breccia matrix and
disseminated in the clasts;
The economic potential for Baritina was established at 1.2 Mt with an average grade
value of 0.14 g/t Au, 12.1 g/t Ag, 0.5% Cu, 0.28% Pb and 0.054% Zn. Details of the
Minsur sampling results are presented in Table 6.6;
The Las Hermanas area consists of two parallel fractures with infillings of barite and
calcite with traces of chalcopyrite. The structures have been partially mined and
workings of 5 to 15 m have been observed. The Minsur team concluded that this area
is of no importance. Only one sample was taken at Las Hermanas and the results
are presented in Table 6.6;
The Cata Mine is characterized by a combination of three to four mineralized
structures striking N040 to N060 and dipping 80° to the SE, with lengths ranging from
300 m to 800 m and widths from 0.8 m to 3 m. Mineralization is polymetallic with
abundant chalcopyrite and lesser amounts of galena, tetrahedrite and sphalerite. A
bulk sample was taken at the mine muck stockpile. Assay results for the Cata Mine
are presented in Table 6.6;
The Blanquilla area is near Tecllo Lake where a dacitic intrusive dome was mapped.
Alteration in the vein area was described as weak silicification and argillization.
Mineralization consists of locally developed subparallel veinlets with chalcocite and
copper oxides. The Cu anomaly in the vein area is accompanied by a strong Ag, Mn,
As and Zn anomaly. Minsur concluded that this area had low economic potential.
Two channel samples were collected in the Blanquilla area and the assay results are
presented in Table 6.6.

Minsur concluded that the mineralized areas of GoldPlata’s property were too small and
that the best economic potential was the Oro y Paloma area of Maxy Gold’s property.
Based on geochemical sampling and geophysical anomalies, Minsur recommended a
3,200 m drilling program to test for a possible Cu porphyry system at depth in the Oro y
Paloma area.
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Table 6.6 – Assay results for Minsur’s 2009 sampling campaign on mineralized areas of the Don Paul I, II and VII
concessions
Coordinates*
Sample
Number

North

East

Assay Results
Au
ppb

Ag
ppm

Pb
ppm

Cu ppm Mo ppm

Zn
ppm

Description
Ba
ppm

As
ppm

Hg
ppm

Co ppm

AREA: BLANQUILLA
143008

8316834

284644

<5

7.7

22900

<1

70

109

176

65

<1

3

Dacite dome

143009

8316826

284629

<5

24.3

24600

5

77

347

90

853

16

26

Dacite dome

AREA: BARITINA BRECCIA STRCTURE AND STOCKWORK
138719

8319438

282891

311

30.5

34500

18

45800

2010

356

7649

59

30

Muck

138720

8319422

282846

26

3.4

3590

12

1056

653

1475

941

4

27

Muck

138721

8319371

282471

<5

14.3

9370

9

320

1760

1441

3011

167

89

Muck

138722

8319374

282429

<5

16.9

11500

6

1420

1020

1522

2577

83

67

Muck

143017

8319430

282855

75

1.4

574

5

84

126

291

135

<1

66

Breccia

143018

8319430

282858

78

3

1190

12

226

277

536

233

3

76

Alteration area

143019

8319425

282870

318

33.9

38600

15

23300

1160

519

8828

89

27

Breccia

143020

8319440

282840

34

2.2

1910

5

1245

331

1826

658

2

21

Stockwork

284490

<5

57.2

21600

4

458

536

552

2164

<1

33

Muck

285068

292

74.8

2290

35

0

0

89

58

<1

9

Muck

AREA: LAS HERMANAS
138723

8318850

AREA: CATA MINE
138718

8308164
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6.6

2008-2012 Period: GoldPlata Resources Peru S.A.C. and Brexia GoldPlata
Peru S.A.C.
In 2008, GoldPlata (owned by the Juilland family 94%) became the owner of the
Condoroma Property with the same mining concession configuration as the current
Property (see Figure 6.1). GoldPlata also became owner of the El Santo (or El Diablo)
and Suyckutambo–San Miguel properties.
In 2011, GoldPlata, in association with Brexia Resources S.A.S. (a company belonging
to the Tribeca Group), formed Brexia GoldPlata Peru S.A.C. The Tribeca Group retained
a 55% interest in Brexia.

6.6.1

2008: IAMGOLD Peru S.A.
In 2008, IAMGOLD Peru S.A. (“IAMGOLD”) reached an agreement with GoldPlata to
carry out a sampling campaign on GoldPlata’s property, collecting 203 rock samples.
The objective was to sample all the mineralized areas on the 18 GoldPlata concessions,
including veins, alteration zones, old excavations and undergrown workings that showed
evidence of mineralization. Most of the samples were collected in the Tacaza Group
volcanic sequences.
IAMGOLD conducted geological mapping at a scale of 1:25,000 on the concessions,
covering 8526 ha. IAMGOLD identified several volcanic lithostratigraphic units on the
property and concluded that they were part of a volcanic caldera system with its effusive
centre located in the Tecllo and Huallatane Lake areas on the Don Paul I and II
concessions. IAMGOLD also identified areas with silicification and argillic alteration (see
Table 6.7).
These alteration areas coincided with mineralized areas near diorite subvolcanic domes
at Collpa (Don Paul XI C) and Picho (Don Paul I). Horizons of amorphous silica and
jasper were identified in the upper facies of the Tacaza Group and were interpreted as
the higher levels of epithermal systems with little erosion. Based on these observations,
the Tacaza Group was considered a favourable host for epithermal systems and a
regional metallotect.
IAMGOLD geologists documented several veins with polymetallic mineralization mostly
associated with barite and Mn-oxides. Several hydrothermal alteration areas with
evidence of mineralization (Fe and Cu oxide staining) were identified and mapped. These
areas were described as associated with a volcanic dome and altered tuff, as well breccia
zones hosted by strongly altered tuff.
The geochemical survey concentrated mainly on the mineralized areas of Don Paul I
(Picho) Don Paul II (Las Hermanas and Blanquilla a.k.a. Blanco), Don Paul VI
(Condoroma Mine), Don Paul VII (Cata Mine) and Don Paul XI C (Collpa).
IAMGOLD made the following observations for the current Property based on their
exploration findings:
•
•

Major polymetallic veins are associated with barite and Mn-oxides;
Copper oxide mineralization (malachite and azurite) is hosted in tuff horizons of the
Tacaza Group volcanics and in brecciated structures in andesitic lava flows;
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•
•

Hydrothermal alteration related to intrusion of quartz porphyry dacite domes on the
Property and hydrothermal breccias in mineralized areas (mainly Don Paul I and II)
is associated with base metal and gold enrichment; and;
An interpreted caldera system is present on the Property, its border mapped around
the Tecllo and Huallatane lagoons. This caldera is the source of important pyroclastic
flows (pumice and ignimbrite) covering a large part of the Property.

Based on the above observations, IAMGOLD estimated that the potential mineral
resource for polymetallic vein mineralization, including both the Condoroma and Cata
mine areas, was 1.7 Mt with average grades of 0.18 g/t Au, 3.6 oz/t Au, 1.52% Cu, 4.36%
Pb and 0.52% Zn (Vera and Huaman, 2008). Details of the best grades for each zone
are presented in Table 6.7.
IAMGOLD concluded that the Property had the potential for additional polymetallic vein
mineralization at depth in overburden covered areas near the Condoroma and Cata mine
areas (Vera and Huaman, 2008). It was also concluded that the copper and gold
anomalies in mineralized areas of the Don Paul I and Don Paul II concessions could be
associated with a Cu-Au porphyry system at depth. The areas mentioned were Collpa
and Picho. But despite this potential, the project was not considered to be in line with
corporate objectives and was discontinued.
Table 6.7 – Best results from IAMGOLD’s 2008 sampling campaign
Assay Results
Concession

6.6.2

Structure
Au g/t

Ag g/t

Cu %

Pb %

Zn %

Don Paul VI

Veta Principal
(Condoroma Mine)

0.479

441

0.0511

1.18

0.936

Don Paul XV C

Veta A
(Cata Mine)

1.02

230

0.0445

0.41

0.788

Don Paul VII

Veta C
(Cata Mine)

0.257

196

3.31

5.34

5.37

Don Paul III

Veta Chozita
(Cata Mine)

0.13

717

1.47

4.32

5.91

Don Paul I

Breccia Picho
(now Picho)

0.793

25

3.66

0.1445

1.38

Don Paul XX C

Manto Celeste
(now Mantos Azules)

0.327

140

2.31

0.148

20.2

Don Paul II

Blanco 2
(now Blanquilla)

0.009

77.8

5.89

0.0137

0.0113

2012: GoldPlata Resources Peru S.A.C.
In 2012, GoldPlata reported on its exploration activities and confirmed the presence of
additional epithermal mineralization similar to that at the Condoroma Mine, as well as
surface copper and gold anomalies suggesting the presence of a buried mineralized
intrusion at depth (Alcocer Rojas and Mogrovejo, 2012). GoldPlata recognized the lack
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of systematic exploration and recommended further work covering all the surface of the
concession rather than only sampling known mineralized areas. The recommended work
included geochemical sampling and a geophysical survey for the Don Paul I, II and XIC
mining concessions all with the aim of defining drill targets. There are no records of
follow-up work based on the recommendations of the report.
6.6.3

2012: Brexia GoldPlata Peru S.A.C.
Brexia reportedly collected up to 600 samples before 2012 (Alcocer Rojas and
Mogrovejo, 2012). The samples were taken from outcropping veins, alteration zones and
underground workings in different mineralized areas of the Property. However, no assay
reports were found and the only reference to the results is that the best gold and silver
values were from Veta Principal (Condoroma Mine), Veta A and C, Veta Chozita (Cata
Mine), as well as Manto Celeste (now Mantos Azules) on the Don Paul XX C concession,
and Breccia Picho (now Picho) on Don Paul I.
According to the 2012 report, there is no known drilling on the Property. The report
concludes that the Property has the potential for vein-style mineralization as well as for
low-grade bulk tonnage mineralization such as porphyry mineralization.

6.7

2009-2015 Period: Lara Exploration Ltd
On December 21, 2009, Lara Exploration Ltd completed the acquisition of Maxy Gold. In
2012, Lara Exploration signed an agreement with Halston Exploration Inc. to jointly
explore Lara Exploration’s Property (see Figure 6.6). According to the agreement,
Halston Exploration was to provide funding for the exploration.
On December 15, 2014, Lara Exploration announced an LOI with GoldPlata Mining
International Corporation (affiliated with Brexia) to jointly explore the newly formed
Condoroma Property of 20,365.37 ha. Lara Exploration owned 10,816.96 ha of the
consolidated property (55% of the total area), corresponding to the concessions
previously owned by Maxy Gold. Brexia owned the other 9,548.41 ha (45% of the total
area), the Brexia property having a similar outline of the current Condoroma Property.
Lara Exploration did not perform field work but did carry out a GIS compilation of all the
available information on the former individual properties.
On June 2, 2015, Lara Exploration announced the termination of the LOI on the
consolidated property. The Lara Exploration concessions were let to expire and most of
the ground is currently held by Anglo American Peru S.A.
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Figure 6.6 – Map of the Condoroma Property in 2014, formed by combining
concessions belonging to Brexia (pink) and Maxy Gold (green) (Lara Exploration
Ltd, 2013)
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7.

GEOLOGICAL SETTING AND MINERALIZATION
The Peruvian Geological, Mining and Metallurgical Institute (“INGEMMET”) has
conducted extensive geological work in the region since the 1980s. Geological maps are
available for download on the INGEMMET website (www.ingemmet.gob.pe). The
Property is covered by regional geological map sheets 31-t and 31-u at 1:100,000 scale
(Sanchez and Zapata, 2001), as well as more detailed (1:50,000 scale) map sheets 31t-I (Torres et al., 2010), 31-t-II (Cereceda et al., 2010), 31-u-IV (Cereceda and Cornejo,
2008) and 31-u-III (Aguilar et al., 2009). The 31-t area is also covered by an exhaustive
geological report by INGEMMET (Cerpa et al., 2011), with complementary information
obtained from the Mining Cadastre and Geological Atlas (“Atlas Catastral Minero y
Geológico”) published by INGEMMET (Flores and Fossa, 2016) and available geological
reports for exploration properties in the area (Echavarria et al., 2006; Dunbar, 2009).

7.1

Geology of Southern Peru
Peru forms part of the Central Andes, a mountain range formed by the subduction of the
Nazca oceanic plate under the South American continental plate, a process that has
lasted since approximately 200 Ma. The following summary was obtained from
Echavarria et al., 2006, Perello et al., 2003, and Simons et al., 2009.
Mid-Mesozoic rifting along the western margin of Gondwana (now western South
America) marked the beginning of the Andean orogeny. Steep subduction under the
western margin of Gondwana caused the westward retreat of the trench allowing for the
formation of intra-arc and back-arc rifts over Paleozoic volcano-sedimentary deposits
and Precambrian metamorphic units. Rifting and basin development continued into the
Early Cretaceous and basins were filled by mafic volcanics and continental-marine
sedimentary deposits topped by carbonate sequences in the easternmost basin.
The Late Cretaceous marked a major tectonic and magmatic shift throughout the Andes,
coincident with the opening of the south Atlantic Ocean. During this period, there was
compression (Peruvian phase 84-79 Ma) and development of a magmatic arc towards
the northeast. Jurassic-Cretaceous marine volcanic flows and sediments were thrust
over continental sediments and magmatism continued into the Paleocene. Major
economic porphyry mineralization (Toquepala, Quellaveco, Cuajone, etc.; Perello et al.,
2003) occurred during this period in Southern Peru.
During the Eocene-Oligocene a compression episode (Incaic phase 59-22 Ma) resulted
in flat-slab subduction and migration of the calc-alkaline magmatic arc further inland
towards the northeast. This period of magmatism is represented in the Condoroma
Property by the extrusive Tacaza Group and a large calc-alkaline batholith
(Andahuaylas-Yauri) which intruded clastic and carbonate sequences of Jurassic to
Cretaceous age (Yura Group and Ferrobamba Formation). The batholith hosts several
porphyry-skarn deposits (Tintaya, Antapaccay, Quechua, etc.; Perello et al. 2003)
grouped in clusters and referred as the Andahuaylas-Yauri belt. The southern edge of
this belt is located approximately 35 km northwest from the Property.
In the Neogene, a new episode of contraction and crustal thickening took place
(Quechua phase ~17-1.6 Ma). This tectonic episode was accompanied by faulting,
hydrothermal activity and associated mineralization (e.g., Caylloma epithermal vein
district). Volcanic activity was episodic with locally superimposed volcanic centres or
calderas (i.e., Palca, Sillacapa and Barroso groups; Echavarria et al., 2006).
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Following the Andean range forming process, the Peruvian territory has been divided
into thirteen geotectonic domains or zones (Figure 7.1). These domains are generally
oriented NW-SE and are separated by large structures which in many cases have been
active multiple times during the Andean orogeny. The geotectonic domains have also
been used to define metallogenetic domains.
From west to east, the geotectonic zones in Southern Peru are:
•
•
•
•
•
•

Coastal Zone: Domains I (Atico-Moliendo-Tacna) and II (Pisco-Chala);
Occidental Cordillera: Domains VI and X (Alto Condoroma-Caylloma);
The Altiplano Zone; Domains IV (Altiplano Oriental) and V (Altiplano Occidental);
The Oriental Cordillera: Domain III;
The Sub-Andean Zone: Domain VIII;
The Amazonian Plain: Domain IX.
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Figure 7.1 – Geotectonic domains of Peru (INGEMET, 2016)
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7.2

Regional Geology
The regional geology of the Property area is covered by geological map sheets 31-tCondoroma and 31-u-Ocuviri at 1:100,000 scale (Sanchez and Zapata, 2001). The map
sheets straddle the Limite Cordillera Occidental-Altiplano, the Alto Condoroma-Caylloma
and the Cordillera Occidental geotectonic domains. The Condoroma property is located
within the Alto Condoroma-Caylloma geotectonic domain, which is defined by the Yauri
Fault to the north and the Sibayo Fault to the south (Figure 7.2).

Figure 7.2 – Regional geology map with large structures representing the limits of
geotectonic domains
The large structures that define the geotectonic domains have influenced the
emplacement of sedimentary basins and volcanic edifices. According to the INGEMMET,
the stratigraphy in the map areas consist of Mesozoic through Cenozoic sedimentary
and volcanic rock units. The stratigraphy of the area is represented by Figure 7.3.
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Figure 7.3 – Stratigraphy of the Condoroma quadrangle map sheet 31-t (Cerpa et
al. 2011)
The volcanic belt in the Condoroma-Caylloma domain contains large, locally
superimposed calderas of Oligocene-Miocene to Pliocene ages and is composed of calcalkaline andesitic to rhyolitic flows, ignimbrites and volcanic domes that unconformably
overlie a folded Jurassic-Cretaceous marine sequence of quartzite, shale and limestone
of the Yura Group and Acurquina Formation (Dunbar, 2009, and Cerpa et al. 2011).
These Mesozoic sediments outcrop mainly in the Cordillera Occidental domain in the
northeast of the map quadrangles.
The Paleogene-Neogene volcanic belt has a complex stratigraphy with intercalations of
sediments (Anta Formation, Ocoruro Formation and Maure Group) and volcanic
deposits. Several locally assigned names are given to the sedimentary and volcanic
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deposits depending on the occurrence of the basin or the volcanic centre (Cerpa et al.,
2011).
In the Condoroma quadrangle, the base of the volcanic sequence is formed by the
Oligocene Tacaza Group, an extensive volcanic unit that is also widespread over the
adjacent quadrangles. The Tacaza volcanic units occupy two thirds of the Condoroma
map quadrangle and are concentrated within the Alto Condoroma-Caylloma domain.
The Tacaza is superposed by younger Miocene-Pliocene volcanic sequences, mainly
acidic volcanic rocks known regionally as the Palca and Sillacapa groups. These groups
are present in the south-southwest of the map areas.
Finally, the last volcanic sequence to superpose all the others are the younger andesitic
lava flows related to Pliocene modern volcanoes known as the Barroso Group. Barroso
volcanic units are present in the northwestern areas of the Condoroma map quadrangle.
Quaternary sediments such as fluvial-alluvial, fluvio-glacial and glacial deposits
represent the top of the stratigraphic sequence because due to glacial and more recent
fluvial interactions. These deposits occupy river valleys and depressions and are
widespread in the map areas.
7.3

Local Geology
The Property is located between two major structures striking northwest: the Yauri Fault
to the north and the Luli Fault to the south (Figure 7.4). These fault systems have
influenced the location of sedimentary basins and the emplacement of volcanic centres
at the regional scale.
The stratigraphy in the Property area consists of a relatively flat-lying northwest-striking
succession of volcanic units of Oligocene to Miocene age, which were deposited atop a
thick sequence of Mesozoic marine sediments overlain by Eocene to Oligocene alluvial
deposits. The sedimentary and volcanic successions are overlapped by Quaternary
glacial-alluvial deposits.
The volcanic sequences represent a series of superimposed volcanic edifices and at
least four effusive centres (Ajopichaca, Choquepirhua, Luli and Colquecahua) have been
identified in the vicinity of the Property.
Volcanic deposits associated with the Ajopichaca and Choquepirhua effusive centres
(Tacaza Group) form the base of the volcanic sequence in the Property area and are
basaltic to alkali trachyte in composition (shoshonitic series; Cereda et al., 2011). The
deposits of the Luli volcanic centre (Palca Group) overlie the previous volcanic deposits
and are of andesite, dacite and rhyolite compositions (calc-alkaline series).
A series of dacitic to andesitic subvolcanic intrusions are coincident with some of the
volcanic centres and appear to follow the northwest trend of the volcanic centres. These
domes represent the final phases of volcanic activity.
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Figure 7.4 – Geology map of the Condoroma Property area
Trace element geochemistry indicates that volcanic deposits of the Tacaza Group were
derived from large magmatic chambers of shallow emplacement (20-30 km) while the
Palca Group volcanics are derived from deeper emplaced magmatic chambers (3070 km). Magmas from the Tacaza and Palca groups were both volatile-rich (i.e., hydrous)
and hence capable of generating hydrothermal solutions. Several hydrothermal altered
zones have been mapped in the Condoroma and Ocuvirì map sheet quadrangles and
they can be extensive (approximately 5 km2; Maxy Gold, 2008; Lara Exploration–Brexia
GoldPlata, 2013).
A stratigraphic column for the Property area is presented in Table 7.1 and details of the
volcano-sedimentary units are described below.
7.3.1

Jurassic-Cretaceous Basement
The Jurassic-Cretaceous basement crops out to the north of the Property, north of the
Yauri Fault. The basement is represented by a sedimentary sequence of quartzites and
sandstones of the Yura Group (Hualhuani and Labra formations), followed by quartzites
and shales of the Murco Formation, and culminating with the Acurquina Formation (Kisar), a succession of limestones and marls that are in some places strongly folded. The
Arcurquina Formation is also called Ferrobamba (Perello et al., 2003) and is the host to
skarn mineralization in the Tintaya porphyry cluster (Antappacay, Quechua, etc.)
approximately 30 km to the northwest of the Property.
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7.3.2

Anta Formation
Abundant outcrops of this formation are found to the north of the Property and coincide
with the Jurassic-Cretaceous sedimentary outcrop areas north of the Yauri Fault. The
Anta Formation (Peo-an) consists of interlayered sandstone-siltstone with conglomerate
and is interpreted as representing alluvial fans. The lower contact with the Mesozoic
sediments is angular.

7.3.3

Tacaza Group
The Tacaza Group covers the northern two thirds of the Property. It is formed by two
volcanic sequences associated with volcanic centres (Choquepirhua and Ajopichaca)
and sediments at the base (Ocoruro Formation).

7.3.4

Ocoruro Formation
The Ocoruro Formation (Po-oco) crops out to the north of the concessions near the Yauri
Fault, as well as to the north-northeast of the structure. The base of this formation
consists of conglomerate that transitions into sandstone and shale towards the top of the
sequence.
The lower contact of the formation with Mesozoic sediments is erosive, and the upper
contact with the Ajopichaca volcanic deposit is angular.

7.3.5

Choquepirhua Volcanic Sequence
The Choquepirhua volcanic deposits overlie the Anta Formation. Only three out of the
five recognized eruptive events of the Choquepirhua deposits are present in the Property
area (Po-cho/1, 2 and 4). The volcanic deposits consist of pyroclastic flows (tuffs, crystalrich tuffs and lithic tuffs) up to 350 m thick.

7.3.6

Ajopichaca Volcanic Sequence
The Ajopichaca volcanic sequence overlies the Choquepirhua deposits and is formed by
five volcanic events (Po-aj/1 to 5). The volcanic events consist of pyroclastic flows (tuffs,
crystal-rich tuffs and lapilli tuffs) and interlayered lava flows. These volcanic deposits
reach up to 810 m thick. The third volcanic event has been dated at 25.6 ± 0.8 Ma and
is therefore of Upper Oligocene age.

7.3.7

Maure Group
The Maure Group comprises several equivalent and locally developed sedimentary
sequences (Descanso-Yuri, Condoroma, Tincopalca, etc.), and the volcano-sedimentary
Palca and Sillacapa groups are also included in the Maure Group. The Palca and
Sillacapa groups each contain different volcanic deposits of similar age related to locally
developed volcanic centres. On the Property, the Maure Group is represented by the Luli
volcanic sequence (Palca Group) associated with the Luli volcanic centre, as well as the
Colquecahua volcanic sequence (Sillacapa Group) associated with the Colquecahua
volcanic centre.
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Table 7.1 – Lithostratigraphic column for the Condoroma Property area (modified from Torres et al. 2010)
Era

Period

Epoch

Group

Formation

Holocene
Quaternary

Volcanic Center

Rock
Code

Thickness
(m)

Description

Qh-fl

2 - 1100

Fluvial Deposits

Qh-al
Q
Qp-fg

20

Alluvial deposits

10

Fluvioglacial deposits

Qp-mo

30

Moraine deposits

Intrusives /

Magmatic Arc/
Colqueccahua

Luli

Ajopichaca Choquepirhua

Volcanic domes

BARROSO
(10-3 Ma)

Pleistocene

Pliocene

SILIAPACA
(13-10 Ma)

Nm-col/6

Cenozoic

Neogene
Maure

Descanso / Yuri, Condorama,
Tincopalca

Nm-de

150-200

Nm-da

Nm-col/5
Nm-col/4
Nm-col/2
Nm-col/1

Sandstone w / interlayered pyroclastic flows and
lavas

Nm-lu/6

PALCA
(24-18 Ma)

Miocene

Nm-an

Nm-lu/5
Nm-lu/4
Nm-lu/3

Oligocene Tacaza

Ocoruro

Po-oco

800 - 1000

Alluvial conglomerates

Paleogene

TACAZA
(30-24 Ma)

Nm-lu/2
Po-aj/5

Po-cho/4

Po-aj/4 3

Po-cho/2

Po-aj/3

Po-cho/1

Po-aj/2
Po-aj/1

Eocene

Anta

Peo-an

4000

Interlayered sandstones

Arcurquina

Kis-ar

180

Interlayered limestones and marls

Murco

40

Sandstones and shales

Hualhuani

200

Sandstones and quartzites

Labra

320

Sandstones and quartzites

Paleocene
Late
Cretaceous
Mesozoic

Early
Yura
Jurassic

Late
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7.3.8

Descanso-Yauri Formation (Maure Group)
The Descanso Formation (Nm-de) overlies the Ocoruro Formation to the north of the
Yauri Fault in the vicinity of the Don Paul XX C concession. This formation is composed
of three members: the lower member consists of conglomerate, the middle member
sandstone and siltstone, and the upper member limestone. The formation presents two
interlayered pyroclastic flows, one in the lower member, dated at 18.74 ± 0.19 Ma, and
a second in the upper member, dated at 12.82 ± 1.08 Ma. The dating of the pyroclastic
sediments allowed for the inclusion of the Palca (24-18 Ma) and Sillacapa (13-10 Ma)
groups within the Maure Group (Figure 7.3).

7.3.9

Luli Volcanic Sequence (Palca Group)
The Luli volcanic sequence overlies the Choquepirhua and Ajopichaca volcanic deposits,
occupying the southern areas of the Condoroma concessions. Five out of six volcanic
events (Nm-lu/2 to 6) have been identified for the Luli volcanic sequence. The volcanic
events consist of pyroclastic flows (ignimbrites, tuffs, lithic tuffs and lapilli tuffs) that reach
up to 410 m thick.

7.3.10

Colquecahua Volcanic Sequence (Sillacapa Group)
The Colquecahua deposits overlie the volcano-sedimentary deposits of the Maure Group
and crop out southeast of the Condoroma concessions in the Cata Mine area. Five out
of six volcanic events (Nm-col/1 and Nm-col/2 to 6) have been identified for the
Colquecahua volcanic sequence. The volcanic events consist of pyroclastic flows (tuffs
and lapilli tuffs) and porphyritic lava flows with individual thicknesses up to 220 m.

7.3.11

Intrusive Rocks
Intrusive rocks of andesitic composition (Nm-an) have been mapped within the
concessions of the Property. Additionally, several intrusive rock units of dacitic (Nm-da)
and andesitic composition have been mapped on adjacent concessions and
neighbouring areas. These intrusive units are often centrally located within effusive
centres (Ajopichaca, Luli and Colquecahua) and have been interpreted as volcanic
domes that cut across the Tacaza, Palca and Sillacapa volcanic sequences of younger
Oligocene-Miocene age. On the Property, copper mineralization has been discovered in
the Blanquilla, Baritina and San Antonio areas associated with faulting and brecciation
of the intrusive units (Dunbar, 2009). A similar style of mineralization, but associated with
a rhyodacite dome, has been reported for the Oro y Paloma mineralized zone on the
adjacent concession to the east of the Blanquilla and Baritina areas.

7.3.12

Quaternary deposits
Quaternary sedimentary units are comprised of glacial moraine, fluvio-glacial, alluvial
and colluvium deposits derived from the surrounding bedrock.

7.4

Mineralization
The geotectonic domains of the region have also been used to define metallogenic
domains. For the most part, the metallogenetic domains respect the large structures that
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define the geotectonic domains (Figure 7.5). The Property is located in the XXI domain,
consisting of Miocene gold-silver epithermal and polymetallic mineralization superposed
by epithermal mineralization. The Property is located on the Yauri Fault, likely part of the
Cusco-Laguniza-Mañazo Fault System (“SFCLM”). The SFCLM represents the
extension into the XXI domain of the boundary between the Cu-Mo-(Au) porphyry-skarn
belt (Andahuaylas-Yauri Belt, domain XV) and the stratabound red-bed Cu deposits
(domain XXV). The Tintaya Cu-Mo (Au-Zn) porphyry-skarn cluster is located at or near
the SFCLM, approximately 30 km northeast of the Property.

Figure 7.5 – Metallogenetic domains of Southern Peru (modified from Valdivieso
Guerra, 2015)
Metallogenetic domains: I – Au Deposits in Ordovician and Siluro-Devonian meta-sedimentary units, IV – Middle
Jurassic Cu-Mo porphyries, V – Middle Jurassic IOCG deposits, VII – Lower Cretaceous IOCG deposits, IX – Upper
Cretaceous intrusion related Au-Pb-Zn-Cu deposit, X – Upper Cretaceous Cu-Mo porphyries, XIII – Paleocene-Eocene
Cu-Mo porphyries and intrusion related polymetallic mineralization, XIV – Eocene intrusion related Au-Cu-Pb-Zn
deposits, XV – Eocene-Oligocene Cu-Mo (Au-Zn) porphyry-skarn and intrusion related Cu-Au-Fe deposits, XVIII –
Oligocene Au-Ag epithermal deposits, XIX – Oligocene-Miocene Sn-Cu-W intrusion related deposits and Ag-Pb-Zn (Au)
epithermal deposits, XXI -Miocene Au-Ag epithermal mineralization and polymetallic deposits with overprinting
epithermal mineralization, XXIII – Mio-Pliocene Au epithermal deposits, XXV – Eocene stratabound red-bed Cu
deposits. Structures: SF= Fault System (Systema de Fallas), F = Fault, 1. SFAAT = Andahuaylas-Abancay-Totos, 2. FI
= Iquipi, 3. SFCLLI = Chincha-Llauta-Incapuquio, 4. SFCCM = Condoroma-Caylloma-Mollebamba, 5. SCFLM = CuscoLagunillas-Mañazo, 6. SFUSA = Urcos-Sicani-Ayaviri, 7. SFCR = Cordillera Real.

Several former mines with Ag-Zn-Pb-Cu epithermal vein-style mineralization are present
in the Property area. They are related to the Luli Fault, a large structure like the Yauri
Fault, and are spatially associated with fault-controlled volcanic centres. Another
example of this style of mineralization outside the Property area is the Antonio Raimondi
Mine.
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Porphyry-skarn mineralization in the region occurs in the Tintaya Cluster, located
approximately 35 km to the northeast of the Property along the Yauri Fault. The Tintaya
Cluster hosts several Cu (Mo-Au) porphyry-skarn deposits: Tintaya (exhausted: 720 Mt
@ 0.56% Cu), Antapaccay (1 Bt @ 0.49% Cu), Coroccohuayco (180 Mt @ 1.17%Cu)
and Quechua (100 Mt @ 0.98%).
Trace element geochemistry on lava and subvolcanic dome samples from the Property
area indicates that all magmas from the Tacaza, Palca and Sillacapa groups are hydrous
magmas capable of generating hydrothermal fluids, with an affinity to form Cu-Mo
mineralization (Cerpa et al., 2011).
Large zones of hydrothermal alteration up to 7 km long are present on the Property and
are associated with Cu (Au-Mo) veinlets and breccia mineralization. These alteratyion
areas are located in the eastern Don Paul II concession and extends eastward onto
adjacent properties. There is a broad geochemical zonation (Lara Exploration–Brexia
GoldPlata, 2013) that suggests a mineralized district with a possible buried Cu (Au-Mo)
porphyry-skarn core and Ag-Zn-Pb-Cu epithermal mineralization in the margins. Highsulphidation deposits may also be associated with subvolcanic intrusions within the
alteration zones. The potential linkage between surface alteration/mineralization and a
possible buried porphyry-skarn system remains untested.
Details of the different mineralized areas in the Property are presented below and are
summarized from several reports.
7.4.1

Condoroma Mine
The past-producing Condoroma Mine lies within the Don Paul VI concession. The mine
ceased production in 1967 after being exploited for approximately 15 yr by the
Hochschild Group, although old workings predate colonial times. The mine produced
zinc and lead concentrates rich in silver and it is estimated that approximately 700,000 t
were milled (Dunbar, 2009; Salas and Diaz, 2009; Lara Exploration–Brexia GoldPlata,
2013). Average head grades were 2.6% Pb, 2.8% Zn and 12.79 oz/t Ag. The two
mineralized areas of the mine are Condoroma and Cerro Santa Isabel. The Condoroma
Zone is represented by the Veta Principal and Bonanza veins. These subparallel veins
of rhodochrosite, calcite and barite strike N120 and are up to 1,500 m long and 0.6-3.5 m
wide. Mineralization consists of argentiferous galena, sphalerite and chalcopyrite. As a
function of local topography, the veins were exploited on seven levels over a vertical
depth of 250 m. To the south of the mine, the Santa Isabel area consists of four
mineralized quartz-barite veins (Carmen, Consuelo, Santa Rita and Mercedes) that strike
N120 or N060 and host pyrite and galena with reported values up to 67 oz/t Ag. The area
was mined to a depth of 65 m below the surface. The mineralized structures of the mine
are related to the movements of the N120 Luli Fault, which generated N-S, E-W and
N060 extensional structures. Based on the structural control on mineralization and the
texture and paragenesis of the ore, these structures have been classed as lowsulphidation epithermal veins (Cerpa et al., 2011).

7.4.2

Cata Mine
The past-producing Cata (or Kata) Mine is located northwest of the Colquecahua
volcanic centre in the Don Paul VII concession. The mine was exploited in the 1980s.
Mineralization is hosted by three mineralized structures oriented N050, N057 and N085,
described as a dilatational fault jog (Aguilar et al., 2010). The structures are hosted by
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pyroclastic flows with discrete quartz veinlet breccia mineralization carrying disseminated
pyrite, galena, sphalerite, chalcopyrite and manganese oxides. Mineralized material
graded up to 30 oz/t Ag, 5.29 g/t Au, 7.7% Pb and 1.4% Zn. The veins are classified as
low-sulphidation epithermal veins (Cerpa et al., 2011).
7.4.3

Isangane–San Antonio breccia and Santa Fe prospect
The Isangane–San Antonio area is located in the Don Paul V concession near Isangane
Hill. The mineralized area is described as a small breccia containing blebs of galena and
chalcopyrite, minor sphalerite, quartz and calcite (Vera and Huaman, 2008; Salas and
Diaz, 2009). Samples returned 0.34-2.65% Cu, 0.016-4.78% Pb, 0.034-0.059% Zn, as
well as one sample with 0.13 g/t Au. The breccia has been described as sitting below
chalcedonic, opaline and jasper levels that are interpreted as the remnants of the
paleowater table.
The Santa Fe prospect is also in the Don Paul V concession. It consists of old mine
workings in the Isangane Hill area near a lagoon of the same name. Mineralization at the
old workings consists of a series of quartz-filled fractures 0.1-0.4 m wide oriented N005
and N050 with sample values returning 0.23% Cu, 7% Pb, 0.63% Zn and 2.3 oz Ag.

7.4.4

Collpa and Ocoruro-Huilluma areas
The Collpa and Ocoruro-Huilluma areas are located in the Don Paul XI C concession.
The Collpa area consists of a 42-ha zone of moderate argillization and silicification,
disseminated pyrite and specularite veinlets. Quartz and alunite have been reported for
these areas, but observations have not been confirmed by spectrometry (Vera and
Huaman, 2008). Alteration is hosted by tuffs that are in contact with hypabyssal or
subvolcanic porphyritic dacites carrying anomalous copper and zinc.
The Ocoruro-Huilluma area is described as an intermediate intrusion with accompanying
alteration measuring approximately 1,200 m by 1,200 m, exposed along the sides of the
Huilluma canyon (Pickett 1997). The Ocoruro area is strongly to moderately bleached,
pyritized, silicified, sericitized and argillized. Where unaltered, the intrusive is porphyritic
with feldspar, hornblende and biotite phenocrysts in an aphanitic groundmass.
Disseminated pyrite is ubiquitous. A calcareous unit is exposed along one of the flanks
of the canyon and a 400-m-long skarn has been developed at the contact with the
intrusive. Petrography determined that this is an endoskarn produced by the interaction
between the dacitic porphyry and carbonate rocks during contact metamorphism.
Grossular-andradite garnet, diopside and augite have been noted in the endoskarn.
Based on the characteristics of the presence of rutile and apatite in the broad alteration
zone, the system is not thought to be related to the quartz-sericite-pyrite zone of a
porphyry copper deposit. Samples collected from the altered zones and skarn at Ocoruro
are not anomalous in precious or base metals, except for one sample with anomalous
molybdenum. The Ocoruro system was described as a pyrite-only system and as the
skarn has no other sulphides, the large alteration area does not appear to have the
geochemical characteristics of a porphyry copper deposit.

7.4.5

Mantos Azules area
The Mantos Azules (or Mantos Celeste) area is located in the Don Paul XX C concession
north of the Yauri Fault and near Chila Hill (Lara Exploration–Brexia GoldPlata, 2013).
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Two mineralized zones are described for this occurrence, hosted by a slightly altered
ignimbrite flow. The first mineralized zone is hosted in a 50 m by 30 m surface outcrop
displaying calcite, chalcedony and quartz veining with malachite staining and brecciated
in places. A second zone outcrops 100 m from the first to reveal a concordant breccia
10 m by 15 m, in some places resembling a dyke. The breccia contains grey copper,
malachite, calcite and quartz. Samples from these areas have returned up to 2.26% Cu,
4.78% Pb and minor Zn.
7.4.6

Baritina, Picho and Cochahoma areas
The Baritina, Breccia Picho and Cochahoma areas are located in the Don Paul I
concession. The Baritina area is located near a subvolcanic dome emplaced in andesitic
flows and tuffs. Baritina is a 250-m-long breccia dyke that contains chalcopyrite,
sphalerite and galena in a barite-rich matrix partially stained with iron oxides (Pickett,
1997; Salas and Diaz, 2009; Dunbar, 2009; Vera and Huaman, 2008). The brecciated
structure trends N060, is up to 10 m wide and is hosted in lava flows. Alteration is limited
to the structure and its immediate vicinity as well as a few argillic-altered breccia clasts.
Previous sampling of the structure returned 93-300 ppb Au and 0.16-2.98% Cu.
The Breccia Picho and Picho 1 and 2 alteration zones are 1 km and 1.5 km north of
Baritina, respectively (Vera and Huaman, 2008). Breccia Picho (a.k.a. Picho) is
approximately 50 m by 250 m and has been described as a silicified volcanic breccia
hosting chalcopyrite and malachite. Sampling returned 0.8 g/t Au, 0.8 oz/t Ag, 1.3% Pb
and 1.38% Zn. The Picho 1 and 2 alteration zones are located north of Breccia Picho
and Arccaicho Hill and comprise an area of 20 ha of silicic and argillic alteration with
anomalous Cu, Zn, Ba and Mn values.
The Cochahoma area is located approximately 2 km north of Baritina in the Arccaicho
Hill area and consists of a subvolcanic dome that is partially brecciated with a calcite
matrix and displays specular hematite, hematite, pyrite and chalcopyrite mineralization.

7.4.7

Las Hermanas area
Las Hermanas area is located in the Don Paul II concession in the Pillone Hill area.
Mineralization is hosted by an elongated breccia body approximately 50 m by 450 m that
developed subhorizontally at the contact between volcanic flows (Picket, 1997). The area
has feeder-like structures in the host rock below the mineralization that are filled with
chlorite stained with malachite. Alteration within the brecciated zone is silicic and argillic.
Vera and Huaman (2008) reported alunite-quartz alteration, but this has not been
supported by spectrometry. Mineralization consists of chalcocite, chalcopyrite and pyrite.
Samples from this area returned values of 0.23-3.75% Cu.

7.4.8

Blanquilla
The Blanquilla are (formerly known as Blanco) is in the Don Paul II concession where it
is hosted by a silicic and argillic alteration zone 500 m by 200 m developed in volcanic
flows. Mineralization consists of fine veinlets and dissemination of chalcocite with
malachite staining. Sample values range from anomalous to 3.94% Cu. The Blanquilla
area is part of a larger alteration area (7 km by 2 km) established from satellite imagery
(Maxy Gold, 2008; Lara Exploration–Brexia GoldPlata, 2013) that overlaps several
adjacent properties. The large alteration area also encompasses several important

NI 43-101 Technical Report for the Condoroma Property – March 2019

76

mineralized zones such as Oro y Paloma and Blanquilla South (both outside the
Property). Oro y Paloma is a large altered surface (1,750 m by 800 m) with pyrite and
chalcopyrite mineralization in veinlets and disseminations. Copper values are lower than
in Blanquilla, partially explained by an important supergene leaching process. However,
geophysical IP surveys over the Oro y Paloma area indicate that the chargeability signal
increases with depth and is open towards the Blanquilla, Las Hermanas and Baritina
areas (Lara Exploration–Brexia GoldPlata, 2013). Up to 12 drill holes were planned to
test the linkage of the alteration to possible buried Cu (Au-Mo) porphyry deposits,
however drilling was never performed.
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8.

DEPOSIT TYPES
Typical elements of three deposit types are present on the Property: epithermal, skarns
and porphyry. These deposits are characteristic of the metallogenic provinces in which
the Property is located.

8.1

Epithermal
Epithermal precious and base metal deposits are formed at shallow depth, from surface
to as deep as 1 to 2 km (Figure 8.1), in areas of active volcanism around the continental
margins (White and Hedenquist, 1995; Sillitoe 1999; Corbett 2013). Epithermal deposits
occur in association with porphyry related lithocaps. Epithermal deposits are formed by
hydrothermal fluids ranging in temperature from <150° to ~300°C. Two styles of
epithermal mineralization with contrasting chemistry are recognized: low-sulphidation
and high-sulphidation. In the low-sulphidation environment, near-neutral pH fluids form
low-sulphidation state sulphide minerals at depth. In contrast, high-sulphidation systems
and their relatively high-sulphidation state sulphide minerals are associated with acidic
and oxidized fluids formed in the magmatic hydrothermal environment adjacent to
volcanic edifices closer to surface. The mechanism for ore deposition in the lowsulphidation system is mainly by fluid boiling caused by a drop in the confining pressure
of the ascending fluids. Low-sulphidation deposits are developed in structures and
alteration is mostly confined to the vicinity of the vein. The veins are usually well banded
with alternating silica and carbonates and often show brecciation as open space filling.
Bladed calcite replaced by silica is indicative of the boiling environment. When
hydrothermal fluids reach the surface, the fluids cool down and drop silica out of the
solutions forming silica sinters which is another feature of the low-sulphidation epithermal
environment. High-sulphidation deposit form in two stages. At first, hot acid hydrothermal
fluids (or sometimes vapor) derived directly from the intrusion aggressively interact with
the host rock resulting in alteration areas where white clays are abundant. With increased
intensity, alunite and jarosite are coincident with residual silica (also called vuggy quartz).
The second stage is the arrival of the mineralizing fluids that precipitate metals as the
fluids cool down or are diluted by meteoric waters. The mineralization is disseminated in
nature and confined to the alteration zone but can also produce breccias. Calcite is
missing from the high-sulphidation environment, which reflects the different fluid
chemistry. Ore mineral assemblages are different in the two cases: low-sulphidation
sulphide assemblages are commonly characterized by sphalerite and galena with a
higher ratio of silver to gold. In contrast, high-sulphidation sulphide assemblages have
commonly higher copper content such as enargite or covellite and higher gold to silver
ratios. A third term is also used for transitional mineralization in the low-sulphidation
environment namely intermediate-sulphidation. This term is rather a reclassification and
refers to the carbonate–base metal–precious metal systems as a sub-type. Several
examples of low-sulphidation mineralization are present in the Condoroma district such
as the Condoroma, Cata and Antonio Raymondi mines. Low-sulphidation epithermal
deposits also occur in the Caylloma Mining district, 70 km west of the Condoroma district.
High-sulphidation deposits have not yet been identified on the Property area, however
large alteration zones above magmatic vents and diagnostic minerals such as alunite
have been described in the proximity of subvolcanic intrusions. The Jessica Mine,
located approximately 10 km east of the Property, is a high-sulphidation deposit.
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8.2

Skarns
Skarns deposits are formed by the replacement of carbonate-bearing rocks during
regional or contact metamorphism and metasomatism (Corbett and Leach, 1998), in
response to the emplacement of intrusions of varying compositions (Figure 8.1). Skarns
can be regarded as a specific type of Ca-Fe-Mg-Mn silicate alteration within a porphyry
environment. Exoskarn and endoskarn describe deposits derived from sedimentary and
igneous/intrusion protoliths, respectively. Calcic skarns form by replacement of limestone
and produce Ca-rich alteration products such as garnets (grossular-andradite),
clinopyroxene (diopside-hedenbergite), vesuvianite, and wollastonite. Magnesian skarns
form by the replacement of dolomite and produce Mg-rich alteration minerals such as
diopside, forsterite and phlogopite. Magnetite is common in magnesian skarns because
iron is not taken up by the Mg-rich silicates. Skarns typically display complex mineral
assemblages and are polyphase.
Early alteration that formed at high temperature is typified by assemblages of anhydrous
silicates and iron oxides (prograde phase). These are overprinted by later hydrous
silicates and sulphides which are formed at lower temperatures (retrograde phase).
Spatial mineralogical zonations are related to both the lateral and vertical distance from
the intrusion (i.e., to chemical potential and temperature gradients) and to depth (i.e., to
these gradients plus pressure; Meinert, 1992). Based on the dominant economic metals
seven skarn types have been identified: Cu, Au, Pb-Zn, Fe, Mo, Sn and W. Copper
skarns are typically dominated by andradite (Fe-rich) garnet, grading into pyroxene and
vesuvianite or wollastonite. Chalcopyrite dominates the mineralization close to the
intrusion, whereas bornite occurs in the more distal wollastonite zone. Gold skarns are
associated with diorite-granodiorite intrusions, arsenopyrite and pyrrhotite are the main
sulphide minerals, however Au mineralization as electrum may occur associated with
bismuth and telluride minerals. Gold skarns can form distal from intrusions and may
display similarities to low-sulphidation quartz-sulphide gold ± copper deposits. Skarn
style alteration is described in the Ocoruro-Huilluma areas of the Condoroma mining
concessions, however no economic mineralization has been found associated with the
disseminated sulphides. Regionally, significant economic Cu-skarn mineralization
occurs in the Tintaya Cluster (Quechua, Coroccohuayco, etc.), which is located 35 km
to the northwest of the Property.

8.3

Porphyry
Porphyry copper deposits are large tonnage, low to medium-grade deposits, with primary
(hypogene) mineralization that is structurally controlled and spatially and genetically
related to felsic to intermediate porphyritic intrusions (Sillitoe, 2010). Porphyry deposits
occur in island arc and continental margins associated with the magmatic arc migration
during subduction. The porphyry systems occur as clusters and alignments as well as in
isolation. The deposits form in the upper 4 km or so of the crust associated with magmatic
centres emplaced deeper, in the 5 to 15 km range. Intrusions, dike swarms and
associated mineralization of the porphyry system stretch vertically over >3 km. The
deposits are formed by magmatic-hydrothermal fluids with sulphide and oxide minerals
precipitated from saline aqueous solutions at elevated temperatures. The interaction of
hydrothermal fluids with the host rock causes widespread alteration and results in a
characteristic zonation.
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The alteration-mineralization in porphyry deposits is zoned outward from the intrusion as
follows:
•
•
•
•

Potassic Alteration Zone, the inner mineralized core, characterized by potassium
feldspar and/or biotite;
Phyllic Alteration Zone, characterized by sericite and chlorite-sericite;
Argillic Alteration Zone, an area of clay alteration that can attain >1 km thick if
unaffected by significant erosion;
Propylitic Alteration Zone, the outermost alteration zone, dominated by chlorite and
epidote, may extend several kilometers outwards.

The argillic alteration zone above porphyry systems is called a lithocap. Subdivisions of
porphyry deposits can be made based on their metal contents, mainly ratios between
Cu, Mo and Au (Ag), to define them as Au, Cu (Mo-Au), Mo (Cu), W-Mo and Sn deposits
(Seedorff et al., 2005). In the mineralized zone, the so-called disseminated ore is in fact
an array of narrow, closely spaced veins (hydrofractures) or stockwork. Metal zoning is
also characteristic of porphyry systems, Cu ± Mo ± Au cores have typically km-scale
halos with anomalous Zn, Pb, Ag ± Mn in the outer most areas. In copper porphyry
deposits, bornite is more common in the potassic zone rather than chalcopyrite which is
more abundant in the phyllic zone. In Au-rich Cu porphyry deposits, the Au tends to be
associated in solid solution with bornite. Mo correlates less well than Au with Cu, in CuAu porphyry systems Mo tends to concentrate outside the Cu-Au cores. Lead, zinc and
silver are more common in the propylitic alteration zone. Typical hypogene porphyry Cu
deposits have average grades of 0.5 to 1.5% Cu, <0.01 to 0.04% Mo, and traces to
1.5 g/t Au, although a few “Au only” deposits have Au grades of 0.9 to 1.5 g/t Au, but little
Cu (<0.1%).
High-sulphidation epithermal deposits may occur in lithocaps above porphyry Cu
deposits, where massive sulphide lodes tend to develop in deeper feeder structures and
Au ± Ag-rich, disseminated deposits within the uppermost 500 m or so. Less commonly,
intermediate sulphidation epithermal mineralization, chiefly veins, may develop on the
peripheries of the lithocaps. Large high-sulphidation epithermal deposits average 1 to
3 g/t Au but have only minor or no recoverable Cu, commonly as a result of supergene
removal. Several economic porphyry-skarn deposits are observed near the Property in
the Tintaya Cluster, notably Antapaccay, Tintaya and Coroccohuayco with combined
resources in excess of 2 Bt @ 0.5% Cu.
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Figure 8.1 – Conceptual model for the styles of epithermal Au-Ag and porphyry
Cu-Au mineralization developed in subduction-related magmatic arc–back arc
settings (Corbett and Leach, 1998)

NI 43-101 Technical Report for the Condoroma Property – March 2019

81

9.

EXPLORATION
The issuer has not carried out any exploration work on the Property since 2012.

10.

DRILLING
The issuer did not carry out any drilling activities on the Property.

11.

SAMPLE PREPARATION, ANALYSES AND SECURITY
The issuer has not carried out any sampling on the Property since 2012.
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12.

DATA VERIFICATION
InnovExplo geologist Gustavo Durieux (P.Geo.) visited the Property on December 2,
2018. The visit included an assessment of the former Condoroma and Cata mine areas
and the structurally controlled mineralization, as well as a review of the geological setting
at the property scale and the alteration and mineralization styles of other areas on the
Property, including the inspection of artisanal mine workings and the sampling of typical
mineralized rocks. The areas visited included the Condoroma Mine, Blanquilla, San
Antonio-Izagane and the Cata Mine. Technical information concerning the Property was
reviewed in InnovExplo offices from available historical information prior to the visit and
in the field with Brexia personnel.

a) Condoroma Mine: looking west on Veta Principal; b) Condoroma Mine: mine workings on Veta Carmen; c) Ore from
the Cata Mine; d) Condoroma Mine: Bonanza Vein.

Figure 12.1 – Observations made during the Property review, site visit of
December 2018
12.1

Independent Resampling
A total of 11 samples were collected from different areas of the Property.
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The samples were collected in plastic bags, tagged and sealed in the presence of the
author. The position of each sample was recorded with a Garmin 60CSx GPS device
using UTM coordinates and the WGS 84 datum. The samples were kept in a secured
area until transported by the author to the city of Arequipa where they were submitted to
the SGS del Peru S.A.C. laboratory for analysis. The samples were analyzed for multiple
elements by ICP analysis (36 elements, multi-acid digestion ICP-OES, code ICP40B)
and for gold by fire assay (Au 30g AAS, method FAA313). Multi-element values above
the maximum detection limit of the ICP40B analytical method are re-assayed for absolute
values by AA (code AAS41B) and by volumetric concentrations if the analytical values
exceed the second analytical method. For samples with Au values exceeding the
analytical limits of the FAA analytical method, the samples are re-assayed by fire assay
with gravimetric finish (code FAG303). Table 12.1 presents the analytical results for the
collected samples.
12.1.1

Condoroma Mine
•
•
•
•

12.1.2

Blanquilla
•
•

12.1.3

Sample W035986: Channel rock chip sample, 0.6 m long, collected on the banded
wall of the Carmen vein. Banding corresponds to alternating quartz and Mn
carbonate phases, heavy Mn and Fe oxide staining;
Sample W035987: Channel rock chip sample 0.5 m long, collected in the centre of
the Carmen vein. The sample corresponds to a quartz-dominated phase of the vein
with drusy textures and heavy Mn and Fe oxide staining in the centre of the structure;
Sample W035988: Grab sample from an ore dump downhill from the Carmen,
Consuelo and Mercedes veins. Ore consisted of banded vein material with heavy Fe
and Mn oxide staining, amber sphalerite and galena;
Sample W035989: Channel rock chip sample of Bonanza splay of the Condoroma
main structure. Sample is 0.8 m long, across the structure. Banding in the vein
consists of alternating quartz and Mn-carbonates; openings display drusy textures
with elongated quartz crystals and Fe and Mn oxide staining.

Sample W035990: Composite rock chip sample, 2.5 m long, on a silica replacement
zone developed on tuffs with argillic alteration. Fe and Mn oxides after sulphide casts
(<1%);
Sample W035991: Channel rock chip sample, 1.5 m long, across an old mine
working. The sampled material consists of widely separated (5% veining) Cu sulphide
(chalcocite?) veinlets approximately 1 to 3 mm wide. The area displays abundant Cu
oxide staining.

San Antonio-Izagane
•
•

Sample W035992: Composite rock chip sample, 0.6 m sample on a lapilli tuff with
pervasive cryptocrystalline silica replacement and disseminated fine sulphides (Py?);
Sample W035993: Channel rock chip sample, approximately 0.7 m on a silicified
volcanic breccia with quartz veinlets and Fe oxides within the veinlets;
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•

12.1.4

Sample W035994: Grab sample from small ore dump in the vicinity of old mine
workings. Sample consists of quartz vein blocks with barite and quartz crystals and
traces of chalcopyrite and galena as well as Fe and Mn oxides.

Cata Mine
•
•

Sample W035995: Grab sample from ore bags at the entrance of the Cata Mine
consisting of blocks 20-30 cm across of banded quartz vein material with up to 5 cm
massive galena and sphalerite;
Sample W035996: Grab sample from ore bags at the entrance of the Cata Mine
consisting of blocks 20-30 cm across of banded quartz vein material with amethyst
and drusy quartz crystals with distinctive chalcopyrite veinlets 2-5 cm thick.

Table 12.1 – Analytical results for samples collected on December 2, 2018

12.2

Sample

Easting

Northing

W035986

276429

8313462

W035987

276429

8313462

W035988

276299

8313480

W035989

276814

8313868

W035990

284632

8316969

W035991

284646

8316834

W035992

276325

8317217

W035993

276318

8317272

W035994

276330

8317272

W035995

285240

8308539

W035996

285232

8308553

Area
Condoroma mine;
Carmen Vein
Condoroma mine;
Carmen Vein
Condoroma mine;
Carmen, Consuelo and
Mercedes veins
Condoroma mine;
Bonanza splay

Sample Type

Au (g/t) Ag (g/t) Cu %

Pb %

Zn %

Rock chip

0.10

265.00

0.10

0.85

1.67

Rock chip

0.05

1229.00 0.45

0.29

0.63

Grab (ore
dump)

0.16

63.80

0.02

2.91

2.77

Rock chip

0.01

90.90

0.11

0.34

0.24

Blanquilla area

Rock chip

<0.005

4.00

<0.01 <0.01 <0.01

Blanquilla area

Rock chip

0.01

27.60

6.42

0.01

0.01

Rock chip

<0.005

4.20

0.01

0.10

0.05

Rock chip

0.04

23.40

0.07

0.84

0.48

Grab (ore
dump)

0.35

99.90

0.30

4.30

2.12

Cata Mine

Grab (vein ore)

1.00

427.00

0.75

26.17 19.30

Cata Mine

Grab (vein ore)

0.32

322.00

4.67

1.68

San Antonio-Inzangane
area
San Antonio-Inzangane
area
San Antonio-Insangane
area

4.26

Conclusion
InnovExplo’s independent data verification has confirmed that the mineralization in the
areas sampled is of similar grade and style to those described in the available literature.
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13.

MINERAL PROCESSING AND METALLURGICAL TESTING
Not applicable at the current stage of the Project.

14.

MINERAL RESOURCE ESTIMATES
Not applicable at the current stage of the Project.

15.

MINERAL RESERVE ESTIMATES
Not applicable at the current stage of the Project.

16.

MINING METHODS
Not applicable at the current stage of the Project.

17.

RECOVERY METHODS
Not applicable at the current stage of the Project.

18.

PROJECT INFRASTRUCTURE
Not applicable at the current stage of the Project.

19.

MARKET STUDIES AND CONTRACTS
Not applicable at the current stage of the Project.

20.

ENVIRONMENTAL STUDIES, PERMITTING, AND SOCIAL OR COMMUNITY
IMPACT
Not applicable at the current stage of the Project.

21.

CAPITAL AND OPERATING COSTS
Not applicable at the current stage of the Project.

22.

ECONOMICAL ANALYSIS
Not applicable at the current stage of the Project.
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23.

ADJACENT PROPERTIES
Several important mining districts and projects are located in the Property area.
Figure 23.1 shows the location of significant mining operations near the Property area,
and Figure 23.2 is a close-up of ground ownership in the vicinity of the Property.
The authors have been unable to verify the information from the adjacent properties, and
the reader is cautioned that this information is not necessarily indicative of mineralization
on the Property.

Figure 23.1 – Map showing adjacent properties and nearby mining operations (red
stars)
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Figure 23.2 – Closeup map of the Condoroma Property and adjacent properties
Epithermal low-sulphidation mineralization occurs immediately south of the Condoroma
Property at the closed Antonio Raymondi mine, as well as in the Caylloma district located
70 km west of the Property. This style of mineralization is also observed at the Caylloma
Mine (Fortuna Silver Mines Inc.) and the adjacent El Santo Mine (Brexia).
High-sulphidation epithermal mineralization in the vicinity of the Property are observed
at the Jessica Mine (a.k.a., Arasi) located 14 km to the east of the Property.
Porphyry-Skarn Cu (Mo-Au) mineralization in the Andahuaylas-Yauri Belt is found in
clusters. The Tintaya Cluster, approximately 35 km northeast of the Property along the
Yauri Fault hosts the deposits of Tintaya (720 Mt at 0.56% Cu), Antapaccay (1 Bt at
0.49% Cu), Coroccohuayco (180 Mt at 1.17% Cu) and Quechua (100 Mt at 0.98%Cu).
23.1

Low-Sulphidation Epithermal Vein Deposits

23.1.1

Antonio Raymondi Property
The information presented in this paragraph is taken from Bulletin No. 143 Serie A,
Geology of the INGEMMET Condoroma quadrangle sheet 31-t (Cerpa et al., 2011).
Antonio Raymondi S.M.R.L. is a private company that owns a small block of concessions
directly south of the Don Paul VI mining concession. The property contains the former
Antonio Raymondi silver vein mine that operated between 1984 and 1987. The mine is
divided into two economic areas: Mesa Orjo and Otorunco Plata.
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In the Mesa Orio area, eight (8) veins were mined in pyroclastic flows and pumices
associated with the Luli volcanic centre. The veins strike NE-SW and range from 0.5 to
1.5 m wide. Mineralization is associated with banded veins of galena, sphalerite,
chalcopyrite, Ag-sulphides (argentite) and sulphosalts (pyrargyrite and proustite).
Gangue is composed of barite, rhodochrosite, calcite and quartz. The veins present a
limonite-type of alteration and manganese oxides. Table 23.1 summarizes the vein
characteristics.
Table 23.1 – Principal veins sampled in the Mesa Orjo area (Cerpa et al., 2011)
Vein

Strike

Width (m)

Ag
(oz per metric ton)

%Pb

Au (ppm)

1

E-W

0.8

5.5

0.12

Tr

2 and 3

N105E

0.2

19

0.04

Tr

5

N70E

0.9

5.4

0.08

Tr

6

N65E

1.5

5.5

1.11

Tr

7

N55E

0.4

3.2

0.03

Tr

8

N40E

0.5

1

0.08

Tr

Note: Data for Vein #4 is missing

The Otorunco Plata area is located 1.5 km northeast of the Antonio Raymondi Mine, at
the entrance of Luli Gorge. This area is characterized by three veins consisting of banded
barite, rhodochrosite, quartz and calcite carrying disseminated galena, pyrite,
chalcopyrite and bornite (Table 23.2). The vein displays malachite staining and
manganese oxides.
Table 23.2 – Principal veins sampled in the Otorunco Plata area (Cerpa et al., 2011)
Vein

Width
(m)

Strike

Ag
(oz per metric ton)

%Pb

%Cu

Au (ppm?)

Rosa

N55E

0.6

8.8

1.36

0.33

Tr

Juana

N50E

0.5

4.9

0.5

0.11

Tr

Mayor

N60E

1

4.18

0.88

0.17

Both mineralized areas of the Antonio Raimondi Mine, are affected by a strong structural
control. The Luli Fault system, with a N120 orientation, controls the best mineralized
structures of the mine that are oriented NE-SW. Based on the ore textures and
paragenetic associations, the mineralized structures at the Antonio Raimondi Mine have
been classified as Ag-rich low-sulphidation epithermal veins.
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23.1.2

Caylloma District

23.1.2.1 Caylloma Property – Fortuna Silver Mines
The Caylloma Property is located approximately 75 km to the west of Condoroma
Property and is held by Minera Bateas, a wholly-owned subsidiary of Fortuna Silver
Mines Inc. (“Fortuna”). The property is directly south of the El Santo Mine belonging to
Brexia. The property consists of mineral rights for 75 mining concessions with a total
surface area of 35,022 ha. Fortuna Silver acquired a 100% interest in the property in
June of 2005.
The mining concessions of the property include the Caylloma Mine, a permitted flotation
plant, and camp facilities (Chapman and Gutierrez, 2016).
The property is underlain by Tertiary calc-alkaline andesitic pyroclastic tuffs and tuff
breccias, flows and laharic deposits that unconformably overlie a folded marine
sequence of quartzite, shale and limestone of the Jurassic Yura Group.
The Fortuna website (https://www.fortunasilver.com/; accessed July 24, 2018) indicates
that more than 15 major mineralized veins have been identified within the Caylloma
Mining District with the veins typically trending northeasterly and dipping moderately to
steeply to the southeast or northwest. Mineralization in the district has been interpreted
as silver- and base metal-rich epithermal vein deposits, and according to a 43-101 report
for the Caylloma Mine (Chapman and Gutierrez, 2016), two types of vein mineralization
had been identified:
•
•

Silver-rich veins with low concentrations of base metals; and;
Polymetallic veins with elevated silver, lead, zinc, copper and gold grades.

Mineralization in these vein systems occurs in steeply dipping ore shoots ranging up to
several hundred metres long (e.g., San Cristobal vein: strike length up to 4 km) with
vertical extents of over 400 m. Vein thickness ranges from a few centimetres to 20 m,
averaging approximately 1.5 m for silver veins and 2.5 m for polymetallic veins.
Principal ore minerals include pyrite, sphalerite, galena, chalcopyrite and tetrahedrite,
with subordinate, argentite, native silver, pyrargyrite, chalcocite, native gold and other
Pb and Ag sulphosalts (Chapman and Gutierrez, 2016).
In May 2017, Fortuna reported successful step-out exploration drilling at the silverpolymetallic Animas NE Vein. At that time, drilling continued to support the discovery of
a significant high-grade mineralized shoot that remained open in at least two directions.
In June 2017, Fortuna announced the following drilling highlights on their website
(accessed July 24, 2018):
•
•
•

ANIS048117: 72 g/t Ag, 4.80% Pb and 4.90% Zn over an estimated true width of
10.3 m;
ANIS048917: 160 g/t Ag, 4.98% Pb and 7.19% Zn over an estimated true width of
5.7 m; and;
ANIS050217: 235 g/t Ag, 6.51% Pb and 6.50% Zn over an estimated true width of
6.6 m.
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A longitudinal section showing the location of the step-out drilling results is presented in
Figure 23.3.
Following the successful drilling in 2017, Fortuna budgeted U$2.2M for the 2018
brownfields exploration program at the Caylloma Mine, including 10,250 m of diamond
drilling focusing on a previously unexplored area between ore shoots on the newly
discovered Animas NE Vein (Fortuna website, accessed July 24, 2018).
As of September 30, 2017, the proven ore reserves for the combined veins (silver-rich
and polymetallic) stood at 116 Mt at 92 g/t Ag, 0.29 g/t Au, 1.97% Pb and 3.05% Zn
(Fortuna website, accessed July 24, 2018).
23.2

Epithermal High-sulphidation Mineralization

23.2.1

Jessica Mine (a.k.a. known as La Rescatada, San Andres or Arasi)
The Jessica Mine is located approximately 14 km east of the Condoroma Property in the
Puno District. Epithermal gold mineralization was first discovered in the area by
AngloGold Ashanti (“AGA”) in 2000 and the project was known as La Rescatada. In 2005,
Aruntani S.A.C., a private mining group, acquired the project from AGA in a bidding
process. At the time of the acquisition, the project had an oxide mineral resource of
500,000 oz Au (Arasi, 2013, anonymous corporate presentation in Instituto de
Ingenieros
de
Minas
del
Peru.
Available
at:
http://www.iimp.org.pe/website2/jueves/ultimo310/jm20130221_arasi.pdf,
accessed
August 2, 2018). The operation is currently known as the Arasi Project and comprises
three zones: Jessica, Valle and Carlos. As of January 25, 2013, the project was
estimated to have reserves of 51.9 Mt at 0.387 g/t Au (645,450 oz Au), indicated
resources of 16 Mt at 0.39 g/t Au (200,000 oz Au) and inferred resources of 23.3 Mt at
0.4 g/t Au (300,000 oz Au) (Arasi, 2013, anonymous corporate presentation in Instituto
de
Ingenieros
de
Minas
del
Peru.
Available
at:
http://www.iimp.org.pe/website2/jueves/ultimo310/jm20130221_arasi.pdf,
accessed
August 2, 2018).
The geology at Arasi is very similar to the Condoroma Property, with volcanic and
pyroclastic flows belonging to the Tacaza, Palca and Sillapaca groups. The Jessica Mine
is hosted by andesitic flows of the Sillapaca Group, which are strongly fractured due to
the emplacement of a subvolcanic felsic dome before the mineralization stage (Gutiérrez
Panihuara, 2016). The mineralization is described as disseminated and associated with
pervasive alteration, silicified structures and hydrothermal breccias. The alteration area
is observed over an area measuring 1.1 km by 0.2 km and is oriented E-W. The silicified
structures display massive and vuggy quartz textures, accompanied by alunite, pyrite
and enargite, all typical of epithermal high-sulphidation mineralization. Gold values
correlate well with jarosite and barite.
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Figure 23.3 – Longitudinal section showing results of drilling on the Animas NE veins (Fortuna website, February
22, 2019)
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23.3

Porphyry-Skarn Mineralization

23.3.1

Tintaya Cu porphyry-skarn deposit – Glencore-Xstrata plc
Xstrata Copper (“Xstrata”) started operations at the Tintaya Copper Mine in 2006. In
2013, Glencore plc (“Glencore”) acquired the Tintaya-Antapaccay mines through a
merger with Xstrata. By 2012-2013, the Tintaya Copper Mine had reached the end of its
life, and operations began at the Antapaccay Mine using the Tintaya infrastructure.
The Tintaya deposit is a skarn orebody located within the regional Eocene-Oligocene
Andahuaylas-Yauri batholith, also known as the Andahuaylas-Yauri metallogenic belt.
Mineralized skarns in the Andahuaylas-Yauri belt are hosted by enclaves of carbonate
rocks of the Cretaceous Ferrobamba Formation. At the deposit scale, the carbonate
rocks are underlain by metamorphosed fine-grained clastic rocks of the Mara Formation
immediately to the southeast.
The main copper-bearing minerals in the orebody include copper oxides and sulphides
such as chalcopyrite, bornite and chalcocite.
According to Xstrata’s reserve statement for December 31, 2011, the remaining
combined proven and probable ore reserves for Tintaya were 49 Mt at 1.01% Cu and
0.12 g/t Au (Table 23.3).
Table 23.3 – Tintaya mine reserves (modified from Xstrata, 2012)
Mining
method
OC*

Tonnage

Proven Ore
Reserves

Probable Ore
Reserves

Total Ore Reserves

Commodity

Dec. 31, 2011

Dec. 31, 2011

Dec. 31, 2011

(Mt)

30

19

49

Cu (%)

1.12

0.84

1.01

Au (g/t)

0.14

0.10

0.12

* OC = Open Cut

23.3.2

Antapaccay Cu porphyry deposit – Glencore plc
Glencore’s Antapaccay deposit lies 9 km southwest of Tintaya. It is a moderate-grade
Cu-Au porphyry deposit with zones of high-grade Cu-Ag skarn and high-grade
epithermal Cu-Au-Ag-Pb-Zn-Mo mineralization. The deposit is hosted by AndahuaylasYauri metallogenic belt, which is also host to other large deposits of the same style of
mineralization such as Las Bambas deposit (Glencore), located further to the northwest.
The mineralization at Antapaccay is associated with the extensive Abancay Batholith, in
particular with the Antapaccay suite, consisting of two adjacent mineral structures:
Antapaccay North and Antapaccay South. Hydrothermal activity persisted over a period
of 4.4 Ma and was related to multiple intrusive and mineralizing events.
The sulphide-mineralized system consists of vein and fracture-controlled chalcopyrite
and bornite hosted by altered quartz-monzonite and diorite that intruded limestone units.
Some mineralized exoskarn areas and minor amounts of copper oxides and copper
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carbonates are present in the upper part of the deposit coincident with the limestone
(Glencore, 2017).
The geological model and mineral resources estimate for the deposit was updated in
2017 using a drill hole database totalling 255,817 m. LOM is estimated at 11 yr, ending
in 2029, with ore processed through the Tintaya and Antapaccay plants (Glencore,
2017).
According to Glencore’s reserve statement for December 31, 2017, proven reserves for
Antapaccay stand at 185 Mt at 0.54% Cu, 0.11 g/t Au and 1.41 g/t Ag (Table 23.4).
Table 23.4 – Antapaccay deposit reserves (modified from Glencore, 2017)
Mining
method
OC*

Tonnage
Commodity

Proven Ore Reserves
Dec. 31, 2017

Dec. 31, 2016

Probable Ore Reserves
Dec. 31, 2017

Dec. 31, 2016

Total Ore Reserves
Dec. 31,
2017

Dec. 31,
2016

(Mt)

185

207

313

324

498

534

Copper (%)

0.54

0.56

0.42

0.43

0.46

0.48

Gold (%)

0.11

0.12

0.08

0.08

0.09

0.10

Silver (g/t)

1.41

1.44

1.15

1.19

1.25

1.29

* OC = Open Cut

23.3.3

Coroccohuayco Cu skarn deposit – Glencore
Glencore’s Coroccohuayco deposit lies 9 km southeast of the Tintaya Mine. It is a
porphyry-related copper skarn deposit associated with the Andahuaylas-Yauri batholith
and occurs in the hinge of a syncline formed by the folded Cretaceous Ferrobamba and
Mara formations. The main copper-bearing minerals are bornite, chalcopyrite and
chalcocite. Precious metal mineralization takes the form of gold and silver minerals
dominantly associated with disseminated bornite-chalcocite in more distal granular
garnet alteration (Chelle-Michou et al., 2015).
Minor supergene enrichment at Coroccohuayco is only developed along faults, faulted
veins, and in a few places where the skarn body crops out, mostly in the north (ChelleMichou et al., 2015).
In the southern part of the deposit area, skarn and Cu mineralization is zoned around a
stock of hornblende porphyry and forms a bell-like ore shell, whereas to the north, the
highest Cu grades mostly occur close to the hornblende-biotite porphyry intrusions,
although minor dikes of hornblende porphyry are also present.
According to Glencore’s reserve statement for December 31, 2017, the deposit has a
combined proven and probable reserve of 63 Mt at 0.63% Cu and 0.07 g/t Au, amenable
to open pit extraction, and 121 Mt at 1.22% Cu, 0.12 g/t Au and 3.86 g/t Ag, amenable
to underground extraction (Table 23.5).
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Table 23.5 – Coroccohuayco deposit reserves (Glencore, 2017)
Mining
method
OC*

UG*

Tonnage

Proven Ore Reserves

Commodity

Dec. 31,
2017

(Mt)

Dec. 31,
2016

Probable Ore
Reserves

Total Ore
Reserves

Dec. 31,
2017

Dec. 31,
2016

Dec. 31,
2017

Dec. 31,
2016

22

22

41

41

63

63

Copper (%)

0.75

0.75

0.56

0.56

0.63

0.63

Gold (%)

0.08

0.08

0.06

0.06

0.07

0.07

Silver (g/t)

2.75

2.75

1.57

1.57

1.98

1.98

9

9

112

112

121

121

Copper (%)

0.82

0.82

1.25

1.25

1.22

1.22

Gold (%)

0.09

0.09

0.12

0.12

0.12

0.12

Silver (g/t)

3.02

3.02

3.93

3.93

3.86

3.86

(Mt)

* OC = Open Cut; UG = Underground

23.3.4

Other adjacent properties
According to the GEOCATMIN portal and the INGEMMET database (Table 23.6), there
are several exploration properties surrounding the Property. Concessions owned by
Anglo American Peru S.A. surround and partly overlap the Don Paul I and Don Paul II
mining concessions. One concession owned by HudBay Peru S.A.C. also partly overlaps
Don Paul II. The outline of these adjacent mining concessions is similar to the property
outline once held by Maxy Gold Peru S.A. The Don Paul XX C mining concession is
limited to the north by properties owned by Vale Exploration Peru S.A.C., a subsidiary of
Vale S.A. There is no information available regarding any exploration activities for these
mining concessions.
Table 23.6 – Mining concessions of adjacent properties (GEOCATMIN, accessed
July 24, 2018)
Concession

Company

Hectares

Status

Date

Location

Anglo Anta 24

Anglo
American Peru
S.A.C.

500

Titular

27/12/2017

West of Don Paul I
(overlay)

Anglo Anta 19

Anglo
American Peru
S.A.C.

500

Titular

20/12/2017

West of Don Paul I
(overlay)

Anglo Anta 22

Anglo
American Peru
S.A.C.

1000

Titular

20/12/2016

South of Don Paul
I
(overlay)
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Concession

Company

Hectares

Status

Date

Location

Anta 25 2017

Anglo
American Peru
S.A.C.

1000

Titular

26/12/2017

SE Don Paul II
(overlay)

Anglo Anta 21

Anglo
American Peru
S.A.C.

1000

Titular

27/10/2017

East of Don Paul II
(overlay)

Anglo Anta 20

Anglo
American Peru
S.A.C.

1000

Titular

29/12/2017

NE Don Paul I
(overlay)

Anglo Anta 18

Anglo
American Peru
S.A.C.

1000

Titular

20/12/2017

East Don Paul II

Anta 23

Anglo
American Peru
S.A.C.

100

Proposal

04/01/2016
(formulation)

South of Don Paul
I and II
(overlay)

Anglo
Anglo Anta 23-E American Peru
S.A.C.

100

Proposal

04/01/2016
(formulation)

South of Don Paul
I and II

Paloma III

HudBay Peru
S.A.C.

800

Titular

16/02/2018

South of Don Paul
II
(overlay)

Vale 193

Vale
Exploration
Peru S.A.C.

700

Titular

31/10/2014

North of Don Paul
XX C

Antonio
Raymondi N°2

S.M.R.L.
Antonio
Raymondi

162

Titular

24/12/1985

South of Don Paul
VI

Archean
Condoroma

CORE
MINERALS
(PERU) S.A.

500

Titular

04/10/2016

West of Don Paul
VIII and V

El Puma26 I

EJ.C.
Ingeniros
S.A.C.

600

Proposal

25/04/2017

West of Don Paul
III, IV and XV C
(overlay)
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24.

OTHER RELEVANT DATA AND INFORMATION
All relevant data and information regarding the Property has been disclosed under the
relevant items of this Technical Report.
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25.

INTERPRETATION AND CONCLUSIONS
The objective of InnovExplo’s mandate was to prepare a Technical Report for the
Property. This report meets this objective.
InnovExplo conducted a site visit that included, among other things, the validation of the
Property’s mineralization, and a review of geological information provided by the issuer
or obtained from public sources.
The geological setting of the Property is highly favourable for several styles of
mineralization such as epithermal and intrusion-related deposits (porphyries and skarns).
The Property is located in the historical Condoroma mining district where the mineral
potential is evidenced by Ag-rich base metal low-sulphidation epithermal vein
mineralization at the past-producing Condoroma, Cata and Antonio Raymondi mines.
Several prospects and abandoned exploration pits have been documented in the
Property area. Chalcopyrite, covellite and chalcocite have been reported for several of
these prospects, and sulphides are often hosted in stringers, veinlets or stockworks. In
most cases, these prospects are silicified and have locally developed vuggy quartz
textures accompanied by barite and alunite. In some cases, the silicified zones are
proximal to subvolcanic intrusions and commonly included in large swaths of pervasive
argillic alteration likely to represent a lithocap.
An exoskarn facies was described in the Don Paul XI C concession area where lacustrine
carbonaceous facies have been reported. There is no mineralization associated with the
skarn, but in most cases, skarn deposits occur near their parental intrusion.
The previously described mineralization styles and alterations of the various prospects
and exploration pits could be attributed to the upper portions of a buried Cu (±Mo-Au)
porphyry or high-sulphidation epithermal system. No significant epithermal or porphyry
mineralization has been found to date on the Property.
Exploration work on the Property has been limited to reconnaissance sampling in
selected areas. There are no records of exploration drilling except for definition drilling
at the Condoroma Mine in the 1960s.
Exploration work in recent years over the adjacent properties to the east of the Don Paul
II concession (part of the current Property) has been more systematic. The work resulted
in the definition of a geophysical anomaly on the Property that is coincident with the Oro
y Paloma area that reportedly remains open in the direction of Las Hermanas. Several
drill holes were planned, but no records of drilling or drill results have been found for this
period, suggesting that this phase of exploration did not take place.
InnovExplo believes that the Property is underexplored. Further exploration work is
warranted as the Property contains several surface indications of a possible porphyry
deposit at depth, in particular in the Don Paul I and Don Paul Il concession areas. This
geological environment is also characteristic of high-sulphidation epithermal deposits
and further exploration efforts should also contemplate this style of deposit. There are
very few examples of these two styles of mineralization existing in a similar geological
context in proximity to the Property (e.g., Tintaya cluster, Arasi, etc.). The potential for
additional low-sulphidation epithermal vein mineralization should be assessed by
modern exploration methods such as geophysics, coupled with structural interpretations
and directional drilling, particularly in areas of thick volcanic and glacial cover. This area
could also be reassessed for its bulk tonnage potential.
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Table 25.1 identifies the significant internal risks, potential impacts and possible risk
mitigation measures that could affect the economic outcome of the project. The list does
not include the external risks that apply to all mining projects (e.g., changes in metal
prices, exchange rates, availability of investment capital, change in government
regulations, etc.). Significant opportunities that could improve the economics of the
project are identified inTable 25.2. Further information and study are required before
these opportunities can be included in the project economics.
Table 25.1 – Risks for the Condoroma Property
RISK

Potential Impact

Possible Risk Mitigation

Social acceptability/
Community support

Possibility that the Property
could not be explored or
exploited

Develop a proactive and transparent strategy
to identify all stakeholders and develop a
communication plan. Organize information
sessions, make information on the project
available and meet with host communities.

Historical mining
activities

Environmental liabilities and
associated costs

Conduct baseline studies identifying potential
environmental risks associated with past
mining activities and report to authorities for
approval before exploration is conducted on
the Property

Table 25.2 – Opportunities for the Condoroma Property
OPPORTUNITY

Explanation

Potential Benefit

Conduct a desktop GIS
compilation

Potential to discover trends or
clusters of mineralization
Improve the understanding of the distribution of
possibly associated with
mineralized zones and past exploration work
potential buried intrusions or
conducted over the last 60 yr in the area
large structures

Surface exploration:
geology and alteration
mapping

Potential to narrow down
target areas of stronger
alteration potentially
Generate and increase confidence in potential
associated with mineralization
drill targets leading to mineralization
related to possible buried
intrusions or controlled by
structures

Surface exploration:
geochemical sampling

Potential to identify and
delineate mineralization and
metal zonation

Generate and increase confidence in potential
drill targets leading to mineralization

Surface exploration:
geophysics

Potential to identify
mineralization and buried
intrusions

Generate and increase confidence in potential
drill targets leading to mineralization

Surface exploration:
diamond drilling

Potential to identify new
mineralization and its extent

Discovery of new mineralization
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26.

RECOMMENDATIONS
Based on the conclusions of this Technical Report, InnovExplo believes that the Property
is underexplored and recommends pursuing exploration in order to better address the
economic potential of the Property.
InnovExplo recommends a two-phase work program in which Phase II is contingent upon
the success of Phase I. Recommendations are as follows:
Phase I – Compilation and Exploration Work Program:
•

•

•

•
•

GIS Compilation and Target Generation: compilation of all previous exploration work
and results (sampling, geochemistry, geophysics, etc.) on the Property as well as
available information for surrounding properties (available geological maps,
government reports, etc.); consider purchasing satellite images such as AVIRI, SFIS,
etc. to supplement this information; and identify favourable target areas for field
follow-up;
Geological Mapping: perform detailed structural, geological and alteration mapping
assisted with a PIMA or similar short-wave infrared spectrometer to assert the real
nature of alteration assemblages present on the Property, possibly complimented by
a portable XRF apparatus to confirm major element concentrations;
Geochemical Soil Sampling: cover the Property with an open grid of 100 x 50 m or
50 x 50 m in areas between known mineralization and consider tightening the grid to
50 x 25 m in known anomalous areas. An orientation survey should be performed
before soil sampling takes place, however best results could be achieved from small
pits or auger dugouts to deeper parental C horizons;
Geochemical Rock Sampling: complete rock chip sampling grid in areas where
bedrock is at or near surface in sampling pits. Consider rock sampling in trenches
along trend or near former mining operations such as Condoroma or Cata;
Geophysical survey: conduct ground IP, particularly in the areas of the Don Paul I
and II concessions contiguous to Oro y Paloma, from the neighbouring concession
to the east. Conduct a gravity survey aimed at identifying possible contrasting
densities (i.e., buried intrusions or silicified zones).

Phase II –Exploration and Follow-up Drilling Program:
•

•

Exploration drilling program: drill targets should be defined to test for potential
disseminated mineralization and confined intrusions. Extensions of the current
known structurally controlled systems could also be tested. The recommendation is
5,000 m (10 to 12 holes) of diamond drilling (NQ core size) to test for mineralization.
Core logging should be supported by the use of a PIMA or similar instrument. Core
sampling should follow strict sampling protocols with a QA/QC program;
Follow-up drilling program: a provision of 10,000 m of additional drilling should the
exploration phase drilling be successful.

InnovExplo has prepared a cost estimate for the recommended two-phase work program
to serve as a guideline for the project. The budget for the proposed program is presented
in Table 26.1. Expenditures for Phase I are estimated at CAD 1,926,250 (incl. 15% for
contingencies). Expenditures for Phase II are estimated at CAD 5,175,000 (incl. 15% for
contingencies). The grand total is CAD 7,101,250 (incl. 15% for contingencies).
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Table 26.1 – Estimated costs for the recommended work program
Phase I - Compilation and Exploration Work Program
GIS compilation

Budget (CAD)
75,000

Geological mapping

400,000

Geochemical sampling - Soil

400,000

Geochemical sampling - Rock

200,000

Geophysical survey - Ground IP

400,000

Geophysical survey - Gravity survey

200,000

Subtotal
Contingency (15%)
Total Phase I
Phase II - Exploration and Follow-up Drilling Program

1,675,000
251,250
1,926,250
Budget (CAD)

Exploration drilling (5,000 m)

1,500,000

Follow-up drilling (10,000 m)

3,000,000

Sub-total

4,500,000

Contingency (15%)

675,000

Total Phase II

5,175,000

Total Phase I + II

7,101,250

InnovExplo is of the opinion that the recommended two-phase work program and
proposed expenditures are appropriate and well thought out, and that the character of
the project is of sufficient merit to justify the recommended program. InnovExplo believes
that the proposed budget reasonably reflects the type and the amount of contemplated
activities.
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