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Drivers for deep innovation
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Mote: Excludes Bulk Mineral discoveries (i.e. bawate, potash, phosphate, coal and iron ore)
‘Moderate” >100koz Au, >10kt Ni, > 100Kt Cu equiv, 250kt Zn+Pb. =5kt U0,

Note: Excitides BulicMineraldisedvened(( el Bbnepoadtlghospitite 254t ahdiron ore) Sowroe: Minkx Consuling 6 Octotier 2097
‘Giant* >6Moz Au, >1MENi, =5Mt Cu equiv, 12Mt Zn+Ph, =125kt U,0;
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Discovery Rates are probably falling because ...

1.The earth is complicated

2.Undiscovered ore bodies are deeper and deeper
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10 years of drilling ....
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One Orebody ....
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Guess where??
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Depth Below Sea-Level (km)

Bolivia  Argentina

100 120 20 40 60
Distance along profile (km)

MT Resistivity — Regional
Transect across the Andes

Geophysical Imaging started to
Advance significantly in 2000

Top panel: MT Resistivity

PW 2D inversion;

-II Typically 1500 metres

Middle panel: DC Resistivity

UBC smooth inversion;

4mmm Typically 500-750 metres

Bottom panel: Chargeability

UBC smooth inversion.
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34 CONVENCION MINERA

In 2001 The imaging demonstrated how
money could be saved

~ What time
and money is
saved by
drilling here
first?

But overall adaptation was quite slow

@
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Early adapters had immediate success
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W This image helped the 751)"1 | A l:s
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i - 11 gpt : 2 = Charge(::ulrty
L Changed mine design (MRac)

This image helped
Geological team vector to
New Discovery
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Interrogating and imaging in all directions
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- True 3D measurement (DCIP)
- Simultaneous receiver sampling

« Omni-directional data free from receiver
geometry bias
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O Data
Logger

Sampling everything
2D Data (from all directions)

Large Survey footprint
(2km x 2km and more)

3D Data
More than 140,000 sa
Omni-directional samplingfdr unparalleled
definition in comptex eﬂﬁﬂonnments
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Improvinyg tesoldtion and detection

iy

E Resistivity data
@ 3D DC Resistivity (Ohm-m) acquisition from
10 17 30 52 91158 363 832 1905 10000 g 5
[ AmE auanTec | multiple lines (2D
slice through a 3D
inversion)
Resistivity data

acquisition from 1 line
(2D Inversion)

2D DC Resistivity (Ohm-m)

@ 10 17 30 52 91158 363 832 1905 10000 . .
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Recent Exploration Case Examples of Deep
Earth Imaging

ISanta Cecelia, Chile
IBolivar Skarn , Mexico
JICharcas
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Santa Cecelia, Chile

Cerro Del Medio

=-- 4600m




A FERUMIN History

(11983- HeIicopter-borne reconnaissance by M. Hernandez and D.
Thomson

11984-1990- Anglo American Chile
1 2009- Ground magnetic survey
12010- CSAMT and Mobile Metal lon (MMI)

d
12011-2012- CSAMT coverage and drilling

12012- QUANTEC ORION 3D DCIP/MT A
CEG
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Regional Settings

27°8

SANTA
CECILIA
P 1OPERTY

La G

South
America
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Figure 3,

SOUTH AMERICAN GOLD AND COPPER LTD.

28°8

Santa Cecilia Project
Atacama Region, Chile

Regional Geology

) Maricunga Mining Belt (Mining
District)

) Folded Formations of Upper Triassic
Caspiche

) Oligocene to Lower Miocene Aguas
Blancas and Rio Nevado Formations

) Porphyry intrusives, diorites and Qz-
diorites & alteration zones

Cordillera Belt




A\ FERUMINT Intense Hydrothermal Alteration

Peripheral
propylitic

silicificationillts

Intermediate
argillic

Advanced
argillic.
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Broad exploration areas

High volumes of data
collected

3
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13D inversions of 3D data

JAccurate representation
of subsurface

JHigh resolution

Deep IP Information

Deep MT Resistivity
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Exploration Objectives

JUse TITAN 24 DC/IP & MT to help delineate the
Bolivar deposit for drill targeting.

BOLIVAR
MINE

IMap and delineate near-surface zones associated
with Skarn mineralization.

IMap and delineate deep-seated alteration zones
that could control or host mineralization.

JFocus drilling thereby reducing overall drilling costs.

IMine Planning
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34 CONVENCION MINERA

JSmall-scale mining was conducted during the Spanish Colonial days

J An estimated 300,000 tonnes of mineralized material was reportedly mined from
1998 to 2000, while the Bolivar Mine was under the control of Bencomo Family

I Minera Frisco conducted a mapping and exploratory drilling program from 1968 to
1970

JBetween 2003 and 2012, Dia Bras carried out an exploration program and the
results have shown presence a polymetallic skarn mineralization within the Bolivar

(JIn 2010 was conducted the first Titan24 DC-IP Survey
JIn 2014, underground drilling expanded the copper-gold-silver mineralization

JIn 2017 was conducted the second Titan24 Survey , but this time include MT
(Titan24 DC-IP/MT)

JIn 2017 — 2018 drilling expanded the copper-gold-silver mineralization. New
discovery
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A\ PERUMIN Geologic Setting

34 CONVENCION MINERA

-

=ity 0 Guerrero composite terrane, western
B Andesitic volc. l geif,:iﬂiiw Mexico
Sediment Rali B D Flios . .
o Bt @eeeens | [ Consists of submarine and lesser
AN - subaerial volcanic and sedimentary
[] Skarn Nagnesiano-Cldstico)

sequences ranging from Upper
Jurassic to middle Upper Cretaceous
in age. Urique Group

0 The Bolivar deposit is one of many
precious and base metal occurrences
in the Sierra Madre precious metals
belt.

Bolivar zone

¢ Stock Piedras Verdes
(Granodiorite)

Regional Geologic setting of the
Bolivar district Local Geologic setting of the
Bolivar district
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GEOFISICA BOLIVAR NW -
BOLIVAR OESTE
PROPUESTO POR QUANTEC
B LINEA DE 2.4 Kms.

Skarn alteration and mineralization

Jhosted primarily in Late Cretaceous —
EarLy Cenozoic sedimentary and volcanic
rocks

ISkarn-type Cu-Zn-Ag-Au mineralization
in the Bolivar area is structurally

i il K80 s Y . controlled and forms mineralized zones

N e ) MY R IR that are close to structures

IThe mineralization is generally flat-lying
mantos replacement or skarn with a
high sulphide component.

IChimneys and feeders are the exception

and have a steeper dip

~y
:
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A\ El'Gallo [ kg




A

PERUMIN

34 CONVENCION MINERA

Target Map

Bolivar Mine High-Priority Target Map

MAP OF HIGH-VALUE TARGETS
BOUVAR MINE [ CHIHUAHUA, MEXSCO
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A\ PERUMIN Titan 24 surveys

34 CONVENCION MINERA
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A\ FERUMIN 2010 Titan24 DC-IP Survey Results

2D DC (200 m) INVERSION
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2D IP (200 m) INVERSION
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A total of 39 potential targets with different priority levels have been

identified by the Titan 24 2D DCIP survey conducted in 2010 @
-
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FVATION (matres)

2010 L5; Resistivity maps the Geology
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IP shows strong association to mineralization




A\ PERUMIN 2017 Titan 24 deployment

34 CONVENCION MINERA

JA Titan 24 geophysical survey was carried out to assist in
mapping the extent of mantos replacement and structures
containing copper and copper / zinc skarn mineralization

JIn 2017, the survey was re-oriented and MT was added for drill
targeting in the immediate vicinity of the Bolivar mine.

JThe Bolivar survey grid consisted of a total of 12 lines which
were 26.5 km in length.

JEach line had a 100 m dipole spacing and was located 200 m
from the line adjacent.

JThe survey covers an area of approximately 2.4 km by 2.2 km.

JThe Titan 24 gﬁophysical survey was E)Ianned and integrated
with several phases and scales of geological mapping including

++25,000 scale regional geology and stream sediment
sampling,

++»1,000 scale geological mapping chip sampling and

+*250 scale geological mapping and panel sampling.

O




' IP result from the 2017. Bolivar North-west
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A\ PERUMIN 2017 Bolivar North-west MT resistivity

34 CONVENCION MINERA
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Lines 1400. Note deep correlation with the structure and dip of mineralization
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34 CONVENCION MINERA
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(JAccurate delineation of alteration and Subsequent drilling over this region was very
mineralization (up to 400) with the TITAN successful.
24 DCIP/MT 112 drill holes have been executed in the area
JAccurate Surveying in high noise where a Titan 24 program identified
environments (Bolivar Mine, active mining geophysical anomalies

operations) ] Drilling identified a new wide high-grade

copper structure which extends the continuity
of the Bolivar Northwest structure by an
additional 400 meters

JAverage grade of intercepts is 1.37% copper
with an average true width of 8.1 meters

©
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Charcas 3D Exploration

r -
‘ CUATERNARIO  ESTRUCTURALES
‘ ha ] - RS p——
‘ O e . py
e
TERCIARIO ——
Bonenee.. mansitn
PALEOGENO &
B " N
BR s
i s tar—
n_" -- LA S .
) - "5 g
CRETACICO T
SUPERIOR
% = e
[ . " s s
|| mrEmior =  omnn
- =
Y[R EPTR— PN
B
> . 5 s oo
- || JurAsico v/ —
]| SUFERIOR b e e
e —
B e
MEDIO A s
Sl Fo oo TR Jp—
INFERIOR & wm
A [y SR——
1\ || JURASICO INF, - i
| TRIASICO —— -
— -
ROCAS IGNEAS .
INTRUSIVAS -
| ’
p— G

Regional Geology Charcas District, Mexico.

- Triassic claste sedments — s
Zacatecas Formation
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Cross section at Charcas, Mexico
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AP EeEa - L i Resistivity model North Block, left. Level plan in resistivity

.

model shown at 1200m

Cheton Ner Gl
P (v i graniny Model
(Vo volowe|

The design of the ORION 3D study for the
Charcas project.

Chargeability model, North Block (left)
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Charcas Summary

IReliable deep and high resolution data obtained in
extremely noisy Charcas mine environment

1Good correlation between geophysical data
obtained and available drill information

IMain geological and structural features located and
delimited at distance of 2 km around mine

176 new drill targets identified by survey
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Conclusions

JIDeep imaging helps explore deeper
terrains

JIMapping key parameters accurately
to depth, such as resistivity and
chargeability provides improved
targeting and a thorough approach
to exploration

JIMore companies are finding
exploration success by
incorporating these technologies
earlier into their process and
planning

ILarge areas can be explored cost
effectively
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Technology for Discovery

Number of discoveries by size

Mineral discoveries in the World: 1900-2016
Est Unreported 169

Moderate 2953
Number m Major 1903
140 W Giant 772
120 -
100
80 Includes an
adjustment for
60 unreportg
40
3
20 ’ |
0

1900 1910 1920 1930 1940 1950 1960 1970 1980 19%0 2000 2010 2020

Mote:  Excludes Bulk Mineral discoveries (i.e. bawxite, potash, phosphate, coal and iron ore)
‘Moderate” >100koz Au, >10kt Ni, > 100Kt Cu equiv, 250kt Zn+Pb, =5kt U,0,
“Major” >1Maz Au, >100kt Ni, > 1Mt Cu equiv, 2.5Mt Zn+Pb, >25kt U0y Sowrce: MinEx Cansulting © October 2017
“Giant” >BMaz Au, >1Mt Ni, >5Mt Cu equiv, 12Mt Zn+Ph, >125kt U,0,

MinEx Consulting Strategic advice on mineral economics & exploration 14
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