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DISCLAIMER 

This report was prepared as a National Instrument 43-101 Technical Report for World Copper Ltd. (the 
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ŎƻƴǘŀƛƴŜŘ ƘŜǊŜƛƴ ƛǎ ŎƻƴǎƛǎǘŜƴǘ ǿƛǘƘ ǘƘŜ ƭŜǾŜƭ ƻŦ ŜŦŦƻǊǘ ƛƴǾƻƭǾŜŘ ƛƴ Dw9Ωǎ ǎŜǊǾƛŎŜǎΣ ōŀǎŜŘ ƻƴΥ ƛύ ƛƴŦƻǊƳŀǘƛƻƴ 

available at the time of preparation, ii) data supplied by outside sources, and iii) the assumptions, 

conditions, and qualifications set forth in this report. This report is intended for use by the Company 

subject to the terms and conditions of its contract with GRE and relevant securities legislation. The 

contract permits the Owner to file this report as a Technical Report with Canadian securities regulatory 

authorities pursuant to National Instrument 43-101, Standards of Disclosure for Mineral Projects. Except 

for the purposes legislated under provincial securities law, any other uses of this report by any third party 

ŀǊŜ ŀǘ ǘƘŀǘ ǇŀǊǘȅΩǎ ǎƻƭŜ ǊƛǎƪΦ ¢ƘŜ ǳǎŜǊ ƻŦ ǘƘƛǎ ŘƻŎǳƳŜƴǘ ǎƘƻǳƭŘ ŜƴǎǳǊŜ ǘƘŀǘ ǘƘƛǎ ƛǎ ǘƘŜ Ƴƻǎǘ ǊŜŎŜƴǘ ¢ŜŎƘƴƛŎŀƭ 

Report for the property as it is not valid if a new Technical Report has been issued. 
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1.0 SUMMARY 

²ƻǊƭŘ /ƻǇǇŜǊ [ǘŘΦ όά²ƻǊƭŘέ ƻǊ ά²ƻǊƭŘ /ƻǇǇŜǊέύ ƛǎ ŀ ¢{·-V-listed copper asset development company 

based in Vancouver, BC, with two active projects in Chile, Escalones and Cristal, and one active project in 

!ǊƛȊƻƴŀΣ ¦{!Σ ½ƻƴƛŀΦ ²ƻǊƭŘ /ƻǇǇŜǊ Ƙŀǎ ǊŜǘŀƛƴŜŘ Dƭƻōŀƭ wŜǎƻǳǊŎŜ 9ƴƎƛƴŜŜǊƛƴƎ [ǘŘΦ όάDw9έύ ǘƻ ǇǊŜǇŀǊŜ ŀ 

Preliminary Economic Assessment (PEA) and National Instrument (NI) 43-101 Technical Report for the 

9ǎŎŀƭƻƴŜǎ tǊƻƧŜŎǘ όǘƘŜ άtǊƻƧŜŎǘΣέ ǘƘŜ άtǊƻǇŜǊǘȅΣέ ƻǊ ǘƘŜ ά9ǎŎŀƭƻƴŜǎ tǊƻƧŜŎǘέύΦ 

¢ƘŜ 9ǎŎŀƭƻƴŜǎ tǊƻƧŜŎǘ ƛǎ ƭƻŎŀǘŜŘ ор ƪƛƭƻƳŜǘǊŜǎ όƪƳύ Ŝŀǎǘ ƻŦ 9ƭ ¢ŜƴƛŜƴǘŜΣ ƻƴŜ ƻŦ ǘƘŜ ǿƻǊƭŘΩǎ ƭŀǊƎŜǎǘ 

underground copper mines, and within the renowned Chilean porphyry copper belt that runs north-south 

in the central Andes Mountains. 

Practices consistent with Canadian Institute of Mining, Metallurgy and Petroleum (CIM) (2010) were 

applied to the generation of this PEA. The PEA includes restatement of the Mineral Resource Estimate 

issued in September 2021 (HRC, 2021). 

1.1 Property Description and Ownership  

The Escalones Project is located within the Santiago Metropolitan Region, in Central Chile, approximately 

97 km southeast of Santiago and nine km west of the border between Chile and Argentina. The Project 

covers an area of 161 square kilometres (km2), of which 1) 46 km2 are covered by 19 exploitation 

concessions that are the subject of an option agreement between an indirect, wholly-owned subsidiary 

ƻŦ ²ƻǊƭŘ /ƻǇǇŜǊΣ ¢ǊƛaŜǘŀƭǎ aƛƴƛƴƎ /ƘƛƭŜ {/a όά¢aL /ƘƛƭŜέύΣ ŀƴŘ ŀ ǘƘƛǊŘ-party vendor for a 100% interest 

ƛƴ ŀƴŘ ǘƻ ǘƘŜ ŎƻƴŎŜǎǎƛƻƴǎ όǘƘŜ ά9ǎŎŀƭƻƴŜǎ hǇǘƛƻƴέύ ŀƴŘ нύ ммр ƪƳ2 are covered by 40 exploration 

concessions, owned by TMI Chile. 

World Copper acquired the Escalones Project from Gold Springs Resource Corp., formerly TriMetals 

aƛƴƛƴƎ LƴŎΦ όƘŜǊŜƛƴŀŦǘŜǊ ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ ά¢aLέύ ǇǳǊǎǳŀƴǘ ǘƻ ŀ ǎƘŀǊŜ ǇǳǊŎƘŀǎŜ ŀƎǊŜŜƳŜƴǘ ƳŀŘŜ ŀǎ ƻf May 

31, 2019, as amended, among Wealth Minerals Ltd., World Copper, Escalones Resource Corp. and TMI. As 

consideration, World Copper issued 25,000,000 common shares in its capital to Escalones Resource Corp., 

a wholly owned subsidiary of TMI, made a cash payment in the amount of $150,000, and granted to TMI 

a 1% to 2% net smelter returns (NSR) royalty on the Escalones exploration concessions. World Copper was 

also required to make additional cash payments to TMI in the aggregate of $850,000 as follows, these 

payments have been made as of the date of this publication: 

Date Cash Payment (CAD) 

On or before February 28, 2021 $350,000 (PAID) 

On or before January 12, 2022 $500,000 (PAID) 

Total: $850,000 

In addition, the following payments to certain third-party property vendors are required to exercise the 

Escalones Option in full: 

Date Cash Payment (USD) 

June 20, 2020 $60,000 (PAID) 
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Date Cash Payment (USD) 

December 30, 2020 $140,000 (PAID) 

June 30, 2021 $150,000 (PAID) 

September 30, 2021 $150,000 (PAID) 

June 30, 2022 $500,000 

June 30, 2023 $500,000 

June 30, 2024 $3,000,000 

Total: $4,500,000 

 

The Escalones exploitation concessions are subject to a 1% to 2% net smelter returns (NSR) royalty from 

the sale of products from the Escalones exploitation concessions. Further, TMI Chile has agreed to grant 

to Escalones Resource Corp. a 1% to 2% NSR royalty payable on production from the Escalones exploration 

concessions. Each of the NSR may be purchased back from the royalty holder pursuant to the terms of 

each royalty agreement. 

Drill-defined mineralization within the Project area occurs beneath a high-standing, north-south ridge 

between Quebrada Escalones and Quebrada Argüelles, at elevations ranging from 3,400 metres above 

sea level (masl) in the west, up to approximately 4,077 masl on the ridge. Surface alteration and 

mineralization covers about 1.5 km east-west and 3 km north-south. The central intrusive complex is 

mostly buried beneath a glacial till-ŎƻǾŜǊŜŘ ǇƭŀǘŜŀǳ ŎŀƭƭŜŘ ǘƘŜ άaŜǎŜǘŀέ ŀǘ оΣулл Ƴŀǎƭ ŀƴŘ ŦƭŀƴƪŜŘ ōȅ 

ƭƻǿŜǊ ǎƪŀǊƴǎ ƻƴ ǿŜǎǘ όƻǊƛƎƛƴŀƭƭȅ ŎŀƭƭŜŘ ά9ǎŎŀƭƻƴŜǎ .ŀƧƻέύΣ ŀƴŘ ƘƛƎƘŜǊ ǎƪŀǊƴ ŀƭƻƴƎ ǘƘŜ ǊƛŘƎŜ ŎǊŜǎǘ ǘƻ ǘƘŜ Ŝŀǎǘ 

όƻǊƛƎƛƴŀƭƭȅ ŎŀƭƭŜŘ ά9ǎŎŀƭƻƴŜǎ !ƭǘƻέύΦ 

1.2 Geology and Mineralization  

The Escalones Property lies within the Miocene to Pliocene age Pelambres-El Teniente Porphyry copper 

ōŜƭǘΣ ǿƘƛŎƘ Ƙƻǎǘǎ ǘƘŜ ǿƻǊƭŘΩǎ ƭŀǊƎŜǎǘ ǳƴŘŜǊƎǊƻǳƴŘ ŎƻǇǇŜǊ ƳƛƴŜ ŀǘ 9ƭ ¢ŜƴƛŜƴǘŜΣ ŀǎ ǿŜƭƭ ŀǎ ƻǘƘŜǊ ƭŀǊƎŜ ŎƻǇǇŜǊ 

deposits at Los Bronces-Andina, Pelambres (Katsura, 2006) and Bajo La Alumbrera in Argentina. Copper 

mineralization at Escalones occurs in two forms: (1) as skarn and lithologically controlled mineralization 

hosted by altered sandstone/shale and intrusive dikes and sills and (2) as porphyry-style disseminated and 

stockwork mineralization hosted by an underlying intrusive granodiorite-diorite stock. Rock geochemistry 

from surface and drill core shows anomalous levels of gold, silver, and molybdenum that are spatially 

associated with the copper mineralization. This spatial relationship may also be due to separate pulses of 

mineralization or zoning within a much larger porphyry system. 

Porphyry mineralization is associated with moderate to intense potassic alteration (as secondary biotite) 

in the granodiorite and adjacent hornfelsed sandstone. The metasomatic replacement or skarn-type 

mineralization is hosted by calcareous, feldspathic sediments, which form an open, upright, north-

trending fold cored by the intrusive porphyry system. High-grade copper was historically mined (15 tonnes 

at 12% copper (Cu) (Katsura, 2006) at Escalones from exposures of magnetite-chalcopyrite skarn at 

Escalones Alto and prospects along Escalones Bajo. Previous drilling has demonstrated that high-grade 

magnetite skarn extends to the east and south from outcroppings at Escalones Alto and changes to 

calcsilicate dominated assemblages down-dip.  
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Skarn mineralization peripheral to the porphyry along the upper eastern margin (Escalones Alto) 

comprises mostly magnetite, garnet, and pyroxene skarn developed within sandstone, carbonate, and 

calcareous shale near contacts with intrusive rocks, with coarse copper oxides and carbonate near surface, 

transitioning to chalcopyrite-pyrite at depth. Finer disseminated and fracture-controlled mineralization 

occurs within biotite hornfels with quartz stockwork in steeply east-dipping hornfelsed calcareous shale 

and fine sandstone and, to a lesser extent, within altered andesite sills and dikes. Magnetite skarn 

generally hosts the better mineralization, especially in the upper oxidized portions. Grades are highest 

close to the contact of the reactive sedimentary rocks with the central intrusive complex. 

Supergene weathering and mobilization of copper has developed a stratification subparallel to the current 

surface topography of enriched copper-gold-silver grades to roughly 300 metres below surface in both 

porphyry and skarn zones. The mineral zonation is clearly seen in core where upper portions are 

completely altered to clay with iron and copper oxides, transitioning down to mostly weakly altered rock 

with oxides primarily in fractures and faults, with the oxides diminishing with depth to where sulphides 

are preserved in fractures. The skarn is as deeply weathered and oxidized in places as the sedimentary 

and intrusive units with similar copper oxide minerals. However, the oxide-sulphide boundary is more 

complex within the skarn and controlled more by host lithology, with the coarse sulphides only partially 

converted to secondary minerals and extending closer to the surface, especially within calcareous units. 

Within thicker limestone beds, copper occurs mainly as fracture-controlled malachite or is confined to 

porphyry sills and dikes. The oxidation extends along sandstone and intrusive units well below the 

limestone on the east flank, indicating acidic oxidizing fluids migrated down and east from the ridge. 

1.3 Status of Exploration  

Drilling exploration at Escalones includes a total of 24,939 metres in 53 diamond drill holes. Between 1998 

and 2011, a total of 1,556 surface samples were collected, comprising channel and chip samples across 

outcrops and road cuts. Most of the current Property has been mapped at a scale of about 1:100,000 (only 

northeast corner remains unmapped in places), and the area of drilling has been mapped at about 1:2000 

scale. 

Self-potential (SP), Induced Potential (IP), magnetic and Z-Axis Tipper Electromagnetic (ZTEM) geophysical 

surveys produced several anomalies that generally correlated poorly with drilling. ZTEM conductivity data 

suggests that there may be additional primary and/or secondary sulphide mineralization located in a 

broad zone extending for several kilometres south of the Meseta, paralleling the Argüelles valley. 

Interpretation of magnetic data shows anomalies that appear to be related to extensions of the skarn 

mineralization for several kilometres to the northeast, east, and southeast of Escalones Alto, towards the 

Rio Argüelles. 

World Copper has not carried out further drilling on the project since the acquisition of the Project due to 

a combination of permitting, and seasonal (weather/climate) constraints. Since May 2019, World Copper 

has conducted desktop studies compiling and validating, to the extent possible, all historical digital surface 

sampling and drill data of the previous operators. During the data review, it was discovered that 23 of the 

53 drill holes were missing core photos, so the core was photographed again. The geological, geochemical, 

and geophysical datasets have been integrated using GIS software. Geological plans and cross sections 
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were redrawn at 100 metre intervals across the area of the historical drilling, and geophysical sections 

were drawn along collection lines where possible. 

In January 2020, World Copper acquired ASTER imagery from PhotoSat of Vancouver, Canada, with the 

main objective of evaluating multiple colour anomalies across the concessions and comparing them with 

the main anomaly hosting the resource estimate. This work helped delineate the distal exploration targets 

and plans for future surface sampling. 

In March and April of 2021, World Copper conducted rock sampling and mapping over the Escalones 

extension targets (see news release dated March 2, 2021) and northern targets. A total of 336 samples 

were collected from the Mancha Amarilla lithocap and East Skarn, with the objective of delimiting surface 

mineralization and alteration to help direct the drilling planned for the end of the year. The East Skarn 

comprises gossanous, highly mineralized sandstone and porphyry sills. The area was covered with semi-

continuous 15-metre chip samples across bedding to evaluate the continuity of mineralization. 

At the northern targets, 440 samples were collected and resulted in outlining two significant porphyry 

copper targets: Rio Negro and Argüelles Este. The field work confirmed the large ASTER anomalies are 

intense quartz-sericite, argillic and gossanous alteration of porphyritic and granitic intrusions, as well as 

skarn in volcanic and sedimentary units. The western-most anomaly, Rio Negro, is the most obvious target, 

with strong copper mineralization at surface and will be the priority drill target. Argüelles Este is large and 

more deeply weathered and needs more sampling to determine the best area for initial drilling. 

1.4 Metallurgy  

The completed test work data does not include any column leach tests; as a result, estimating the 

performance of the proposed heap leach is a challenge. The current data provides good insight into the 

acid solubility of the mineralized materials through acid bottle roll leach tests, but column tests are 

required to accurately estimate the scale factors required to derive the ultimate heap leach copper 

extractions. 

Acid bottle roll tests showed copper extractions ranging from 78% to 96% for P80 50 µm (micron) ground 

samples and from 80% to 90% for P80 1.8-millimetre (mm) crushed samples. Sequential copper assays, 

completed on 75-ƳƛŎǊƻƴ ƳŀǘŜǊƛŀƭΣ ƛƴŘƛŎŀǘŜ ǘƘŀǘ ǘƘŜ άƻȄƛŘŜέ ǎŀƳǇƭŜǎ ƘŀŘ ŀ ǿŜƛƎhted average copper 

extraction of 81% (acid and cyanide soluble). Although the data set is not very large, there is an indication 

that increasing sulfide grade negatively impacts the acid copper extraction, as would be expected. 

Based on the data provided ŀƴŘ Dw9Ωǎ ŜȄǇŜǊƛŜƴŎŜΣ Dw9 Qualified Person (QP) Dr. Harvey has 

recommended using an estimated copper extraction of 72.5% for finely crushed material placed on the 

heap leach. The annual extraction of fresh material placed on the heap has been scaled at 75%, 20% and 

5% of the ultimate copper extraction for year 1, year 2, and year 3, respectively. An acid consumption of 

15 kilograms per tonne (kg/tonne) has been used in the evaluation. 

A comprehensive metallurgical test program is recommended to continue the evaluation of the potential 

for heap leach treatment. This program should include bottle roll leach tests in conjunction with column 

leach tests. The variables that should be examined including grade, resource spatial distribution, 
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mineralogy, and particle size. Additionally, these tests should include both conventional acid leaching and 

bioleaching.  

Escalones appears to be a typical Chilean copper deposit in that there are both hypogene and supergene 

zones. With these deposits, the transition zone between primary sulfide minerals (hypogene) and oxides 

(supergene) often represents the greatest metallurgical challenge. Within a bioleach environment, the 

potential exists to achieve improved copper extractions of the associated secondary copper sulphides. 

1.5 Mineral Resource Estimate  

The mineral resource estimate for the Escalones Property was completed by Richard A. Schwering P.G., 

Society for Mining, Metallurgy and Exploration (SME)-Registered Member (RM), with Hard Rock 

Consulting, LLC (HRC) and originally published in the Mineral Resource Estimate NI 43-101 Technical 

Report dated September 2021 (HRC, 2021). Mr. Schwering is a Qualified Person as defined by NI 43-101 

and is independent of World Copper, Ltd. HRC estimated the mineral resource for the Project based on 

wireframe modeling and to a maximum search distance of 300 metres using an inverse distance to the 

2.5 power interpolant. Geostatistics and mineral resource estimation were done with Leapfrog EDGE®. 

Three-dimensional wireframes and model visualization was done with Leapfrog Geo® software, and the 

mineral resources were constrained with a Lerchs-Grossman pit optimization. The metal of interest at the 

Project is copper. The mineral resources estimate reported here was prepared in a manner consistent 

ǿƛǘƘ ǘƘŜ ά/La 9ǎǘƛƳŀǘƛƻƴ ƻŦ aƛƴŜǊŀƭ wŜǎƻǳǊŎŜǎ ϧ aƛƴŜǊŀƭ wŜǎŜǊǾŜǎ .Ŝǎǘ tǊŀŎǘƛŎŜ DǳƛŘŜƭƛƴŜǎέ ŀŘƻǇǘŜŘ ōȅ 

CIM Council on November 29, 2019. The mineral resources are classified as Measured, Indicated, and 

LƴŦŜǊǊŜŘ ƛƴ ŀŎŎƻǊŘŀƴŎŜ ǿƛǘƘ ά/La 5ŜŦƛƴƛǘƛƻƴ {ǘŀƴŘŀǊŘǎ ŦƻǊ aƛƴŜǊŀƭ wŜǎƻǳǊŎŜǎ ŀƴŘ aƛƴŜǊŀƭ wŜǎŜǊǾŜǎέΣ 

prepared by the CIM Standing Committee on Reserve Definitions and adopted by CIM Council on May 10, 

2014. Classification of the resources reflects the relative confidence of the grade estimates. The effective 

date of the mineral resource estimate reported herein is June 25, 2021. 

Mineral resources that are not mineral reserves do not have demonstrated economic viability. Inferred 

mineral resources are that part of the mineral resource for which quantity and grade or quality are 

estimated based on limited geologic evidence and sampling, which is sufficient to imply but not verify 

grade or quality continuity. Inferred mineral resources may not be converted to mineral reserves. It is 

reasonably expected, though not guaranteed, that the majority of Inferred mineral resources could be 

upgraded to Indicated mineral resources with continued exploration. 

Resources are reported within an optimized pit shell and meet the test of reasonable prospects for 

economic extraction. A 0.13% Cu cutoff was chosen for reporting the mineral resource. The cutoff grade 

was calculated based on the following assumptions: a long-term copper price of US$3.50/pound (lb) Cu, 

assumed combined operating ore costs of US$6.50/tonne (process, general and administrative, mining, 

and taxes), refining & shipping costs of US$0.25/lb of Cu, metallurgical recoveries of 71% for copper, and 

a 1% to 2% net smelter returns royalty. The metal prices used in the cutoff represent a 15% increase over 

the three-year historical average as of June 30, 2021. Table 14-10 lists the cost and other parameters used 

in the cutoff calculation (all dollar amounts in US dollars). Table 1-1 shows the Mineral Resource Estimate 

for the Escalones Project. 



World Copper Ltd.  Page 21 
Escalones Copper Project  PEA NI 43-101 Technical Report 

 

  3/22/2022 

Table 1-1: Oxide Mineral Resource Statement for the Escalones Project, June 25, 2021 

Class 
Density 

(tonne/m³) 
Tonnes 
x 1,000 

Grade 
Total (Cu%) 

Metal Content 
X 1,000 (lb Cu) 

Inferred 2.69 426,198 0.367 3,446,982 
Notes: 

(1) Mineral resources that are not mineral reserves do not have demonstrated economic viability. Inferred mineral resources are 

that part of the mineral resource for which quantity and grade or quality are estimated on the basis of limited geologic evidence 

and sampling, which is sufficient to imply but not verify grade or quality continuity. Inferred mineral resources may not be 

converted to mineral reserves. It is reasonably expected, though not guaranteed, that the majority of inferred mineral resources 

could be upgraded to indicated mineral resources with continued exploration. {ŜŜ ά/ŀǳǘƛƻƴŀǊȅ bƻǘŜ ǘƻ ¦ƴƛǘŜŘ {ǘŀǘŜǎ LƴǾŜǎǘƻǊǎΦέ 

(2) Mineral resources are reported at a 0.13% CuT cutoff. The cutoff is calculated based on a long-term copper price of US$3.50/lb; 

assumed combined operating ore costs of US$6.50/tonne (process, general and administrative and mining taxes); refining & 

transportation costs of US$0.25/lb of Cu; metallurgical recoveries of 71% for copper and a 1% to 2% net smelter returns royalty. 

(3) Mineral resources are captured within an optimized pit shell and meet the test of reasonable prospects for economic 

extraction by open pit. The optimization used the same mining costs of US$2.50/tonne mined and a 50º pit slope. 

(4) Rounding may result in apparent differences when summing tonnes, grade and contained metal content. 

1.6 Mining Methods  

Mine plans for the resource area were designed and planned using conventional open pit mining method. 

The open pit area is suitable for phased designs. Ms. Lane of GRE used a triple bench format consisting of 

triple 10-metre vertical benches with a horizontal 13-metre catch bench every three vertical benches. 

Haul roads were designed with a minimum width of 34 metres and a maximum gradient of 10%. Haul 

ramps and roads have been designed to accommodate two-way traffic using 227-tonne haul trucks, water 

diversion ditches, and safety berms. Minor sections were narrowed to a single lane of 17 metres and a 

maximum slope of 15%. 

Ms. Lane of GRE examined the economics of varying the cutoff grade. Cutoff grades of 0.13%, 0.15%, 

0.17%, 0.19%, and 0.21% were evaluated. Ms. Lane of GRE selected the 0.17% cutoff grade for the base 

case. The resulting in-pit resources include 365.8 million tonnes of mineralized leachable material, 335.6 

million tonnes of rock waste, 73.1 million tonnes of till waste, and 3,098.1 million lbs of contained copper 

at a grade of 0.384%. 

A preliminary mining schedule was generated from the base case pit resource estimate. Ms. Lane of GRE 

used the following assumptions to generate the schedule: 

¶ Mining Production Rate: 50,000 tonnes per day (tpd) 

¶ Mine Operating Days per Week: 7 

¶ Mine Operating Weeks per Year: 52 

¶ Mine Operating Shifts per Day: 2 

¶ Mine Operating Hours per Shift: 12 

All facilities needed for the project, including administrative offices, warehouse, ammonium nitrate/fuel 

oil (ANFO) storage, equipment shop, fuel station, plant, leach pad, and waste storage, will need to be 

constructed. Ms. Lane of GRE developed conceptual layouts for the project. 
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1.7 Recovery Methods  

The process for the Escalones project is comprised of conventional sulfuric acid heap leaching followed by 

solvent extraction and electrowinning to produce cathode copper. Figure 17-1 shows the conceptual 

flowsheet. The project employs open pit mining with a conventional heap leach system on a 365 day per 

year 24 hour per day basis. The target production rate is 50,000 tonnes per day of mineralized material 

producing an average of 52,000 annual tonnes of Grade-A copper cathode (115 million pounds). The 

estimated average copper extraction from the mineralized material is 72.5%, with 75% recovery of the 

recoverable copper during the first year, 20% during the second year, and 5% thereafter.  

Run of mine (ROM) material would be trucked to a primary jaw crusher located reasonably close to the 

proposed open pit. The primary crushed material would then be conveyed to a secondary crushing circuit 

and delivered to the heap via a series of overland conveyors. A tripper conveyor located adjacent to the 

heap leach would transfer the crushed material to a series of grasshopper conveyors and ultimately to a 

stacking conveyor for placement on the heap.  

The heap leach would consist of a suitable area lined with a solution containment system, typically a linear 

low-density polyethylene (LLDPE) liner with a rock over liner of sized material to facilitate drainage. Within 

this over liner would be placed drainage pipes to conduct the leach solution to the centralized collection 

ponds. The crushed material would be stacked in lifts on the lined pad by means of a slewing stacking 

conveyor. The lifts are targeted at 10 metres (32 feet) in height with a total heap height of 100 metres 

(328 feet). Once a suitable area has been stacked (cell), the cell would be irrigated with dilute sulfuric acid 

solution. Stacking would continue to advance, and each area irrigated with acid solution for a set period 

of time (primary leach cycle). The solution leaches copper from the heap materials and is transported to 

the copper recovery circuit as pregnant leach solution (PLS). 

This PLS would be processed directly in the solvent extraction plant (SX), diverted to a dedicated pond, or 

recirculated to the heap. The SX circuit consists of a series of extraction stages and a stripping stage using 

a conventional mixer/settler arrangement. The loaded organic from the extraction stage would be 

transferred to the stripper vessel, producing a rich electrolyte solution for subsequent electrowinning. 

The copper-depleted raffinate from the extraction circuit would be recycled to the raffinate pond. Prior 

to electrowinning, the rich electrolyte would be purified to remove entrained organic through column 

Ŧƭƻǘŀǘƛƻƴ ŀƴŘ ŦƛƭǘǊŀǘƛƻƴΦ ¢ƘŜ ŘŜǇƭŜǘŜŘ άǊŀŦŦƛƴŀǘŜέ ǎƻƭǳtion would report to the heap leach raffinate 

pond/tank and be recirculated back to the heap after having the reagent levels adjusted (free acid).  

The electrowinning (EW) circuit consists of a series of electrowinning cells equipped with cathodes and 

anodes. The copper depleted lean electrolyte would report back to the SX stripping circuit. The plated 

copper cathodes would be striped using a mechanized striping system after being washed. Grade-A 

copper cathodes would then be sampled and bundled for shipment. 

The heap leach is typically designed to have multiple lifts stacked in sequence. Each new lift is placed on 

top of the last lift until the heap reaches its ultimate height. Heap leaches often utilize 10 or more lifts to 

reach an ultimate height of 100 to 150 metres (328 feet to 492 feet). The configuration of the heap leach 

is heavily dependent on the permeability characteristics of the material, the terrain available, and the 

geotechnical aspects of the site. 
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1.8 Capital and Operating Costs 

The capital cost estimate has been prepared for the PEA under the assumption of processing of open pit 

mined material at a rate of 50,000 tpd. Project costs were estimated using cost data from Infomine (2021) 

and experience of senior staff. The estimate assumes that the project will be operated by the owner with 

leased equipment. 

The capital costs are summarized in Table 1-2. 

Table 1-2: Escalones Copper Project Capital Cost Summary 

Item Total 

Royalty Buyback $3.0 

Process $379.5 

Infrastructure $114.9 

G&A $7.4 

Sustaining $0.5 

Contingency $125.6 

Total $630.9 

 

The operating costs assume owner operation. Operating costs are summarized in Table 1-3. 

Table 1-3: Escalones Copper Project Operating Cost Summary 

Item 
Total Operating 
Cost (millions) 

Unit Operating 
Cost Unit 

Mining 1,445.7 $1.87  $/tonne mined 

Processing 1,239.8 $3.39  $/tonne processed 

G&A 206.0 $0.56  $/tonne processed 

Closure 64.5 $0.18  $/tonne processed 

Total 2,956.1 $8.08 $/tonne processed 

 

1.9 Economics 

Readers are advised that Mineral Resources that are not Mineral Reserves do not have demonstrated 

economic viability under National Instrument 43-101. This PEA is preliminary in nature and includes 

inferred Mineral Resources that are considered too speculative geologically to have the economic 

considerations applied to them that would enable them to be categorized as Mineral Reserves under CIM 

Definition Standards. Readers are advised that there is no certainty that the results projected in this 

preliminary economic assessment will be realized. 

A multi scenario analysis method was used to analyze the economic performance of the project by varying 

the cutoff grade, plant and heap leach locations, and method of procuring mobile production and support 

equipment. 

Ms. Lane of GRE evaluated the following options: 

¶ Cutoff grades of 0.13%, 0.15%, 0.17%, 0.19%, and 0.21% copper 
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¶ Two plant and heap leach locations: near the project immediately south of the Maipo River and 

approximately 65 km down valley in the Pangal and Cachapoal River valleys near west of the town 

of Rancagua 

¶ Three mobile equipment procurement options: owner purchase of all equipment, owner lease of 

all equipment, and owner purchase of a base number of pieces of equipment with use of 

contractor equipment and labor for years with peak requirements. 

After analyzing the economic results of all cases considered, Ms. Lane of GRE selected the 0.17% copper 

cutoff with the heap leach and plant located near the project and the mobile equipment leased by the 

owner as the base case as it results in the best overall economics. 

Ms. Lane of GRE performed an economic analysis of the project by building an economic model based on 

the following assumptions: 

¶ Copper price of $3.60/lb, based on using a weighted average of the 3-year trailing average copper 

price and the 2-year futures price, calculated as: 60% x 3-year trailing average price of $3.25/lb + 

40% x 2-year futures price of $4.15/lb. 

¶ Overall copper recovery of 72.5% 

¶ Leach recovery delay as follows: 75% recovered during the first year on the heap, 20% recovered 

in the second year on the heap, and 5% recovered during the third year on the heap 

¶ Copper 100% payable 

¶ $80/tonne cathode premium 

¶ $30/tonne transportation charges 

¶ $3 million cost up front to purchase back existing NSR royalties under buyback provisions 

¶ All costs input to the model are in US dollars. No exchange rate was applied. 

¶ Sales and use taxes are not included in the model 

¶ Chilean taxes, depreciation, amortization were included 

Table 1-4 presents the key economic results for the project. 

Table 1-4: Escalones Copper Project Key Economic Results 

Economic Measure Value 

After Tax NPV @5% (millions) $1,937 

After Tax NPV @ 8% (millions) $1,500 

After-Tax IRR 46.2% 

Initial Capital (millions) $438 

Payback Period (year) 2.18 

All-in Sustaining Cost ($/lb Cu Produced) $1.42 

C1 Cash Cost ($/lb Cu Produced) $1.19 

Capital Intensity (Years 1 ς 5) $7,756 

Capital Intensity (Life of Mine) $8,416 
Capital Intensity: Initial Capital USD/Avg ktpa Cu production 
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The project economics shown in the PEA are favorable, providing positive Net Present Value (NPV) values 

at varying copper prices, capital costs, and operating costs. The PEA is preliminary in nature and includes 

Inferred Mineral Resources that are considered too speculative geologically to have the economic 

considerations applied to them that would enable them to be categorized as Mineral Reserves under CIM 

Definition Standards. Readers are advised that there is no certainty that the results projected in this 

preliminary economic assessment will be realized. 

1.10 Recommendations  

The QPs recommend the following Phase 1 items and budget (inclusive of contingency) to advance the 

Escalones Copper project towards production (Table 26-1). 

Table 1-5: Escalones Copper Project Estimated Costs to Complete the Phase 1 Work Programme 

Exploration Cost Area Total 

Exploration Drilling $4,000,000 

Metallurgical Testing $400,000 

Permitting $500,000 

Total $4,900,000 

 

A comprehensive metallurgical test programme is recommended to fully evaluate the potential of heap 

leach treatment. This programme should include bottle roll leach tests in conjunction with column leach 

tests. The variables that should be examined include grade, resource spatial distribution, mineralogy, and 

particle size. Additionally, these tests should include both conventional acid leaching and bioleaching.  

For exploration, the QPs recommend a drilling programme on the order of 5,000 to 10,000 metres to 

outline additional resources to the west, south ,and east flanks of the main deposit. 

A Phase 2 programme would be contingent upon positive results from the Phase 1 programme, and the 

scope of the Phase 2 programme are conditioned on the results of the Phase 1 programme. For the 

purposes of conceptual level planning, it is assumed that a Phase 2 programme would consist of a nominal 

$25M program that would include an expanded exploration drill program to upgrade resources to 

reserves and engineering and economics studies that would result in a Pre-feasibility Study.   

The QPs recommend further engineering evaluation of different projects sizes and the optimization of 

mine plans. 

The QPs recommend the evaluation and incorporation of existing and/or future technologies to improve 

sustainability and reduce environmental impacts of the Project. 

Baseline studies, some of which were initiated by TMI, are recommended to support the preparation of 

permitting documents. Baseline studies should include fauna and flora, archeology, human component, 

paleontology and landscape. 

Development of other preliminary engineering studies that will support early preparation of a DIA are 

recommended. The following studies should be conducted to support infrastructure designs: 

¶ Seismic study 
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¶ Hydrology and hydrogeology 

¶ Geomorphology and geological risk 

¶ Geotechnical studies 

¶ Condemnation drilling 

The QPs recommend additional evaluation of the potential for potentially acid generating (PAG) material, 

metal leaching, and groundwater mobilization of contaminants. 

GRE recommends that World Copper conduct an early social perception study on the local communities 

to determine their perception/expectations about the future project. This will help identify and define 

any actions needed to be taken into account to obtain local community support for the project. 
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2.0 INTRODUCTION 

2.1 Issuer and Terms of Reference  

This technƛŎŀƭ ǊŜǇƻǊǘ Ƙŀǎ ōŜŜƴ ǇǊŜǇŀǊŜŘ ŦƻǊ ²ƻǊƭŘ /ƻǇǇŜǊ [ǘŘΦ ά²ƻǊƭŘ /ƻǇǇŜǊέύΦ ²ƻǊƭŘ /ƻǇǇŜǊ ƛǎ ŀ ¢{·-

listed copper asset development company based in Vancouver, BC with two active projects in Chile: Cristal 

and Escalones and one active project in Arizona, USA: Zonia. World Copper has retained Global Resource 

9ƴƎƛƴŜŜǊƛƴƎ [ǘŘΦ όάDw9έύ ǘƻ ǇǊŜǇŀǊŜ ŀ tǊŜƭƛƳƛƴŀǊȅ 9ŎƻƴƻƳƛŎ !ǎǎŜǎǎƳŜƴǘ όt9!ύ ŀƴŘ ǎǳōǎŜǉǳŜƴǘ bL по-101 

¢ŜŎƘƴƛŎŀƭ wŜǇƻǊǘ ŦƻǊ ǘƘŜ 9ǎŎŀƭƻƴŜǎ ǇǊƻƧŜŎǘ όǘƘŜ άtǊƻƧŜŎǘέΣ ǘƘŜ άtǊƻǇŜǊǘȅέ ƻǊ ǘƘŜ ά9ǎŎŀƭƻƴŜǎ tǊƻƧŜŎǘέύΦ 

The ProjŜŎǘ ƛǎ ƭƻŎŀǘŜŘ ор ƪƛƭƻƳŜǘǊŜǎ όƪƳύ Ŝŀǎǘ ƻŦ 9ƭ ¢ŜƴƛŜƴǘŜΣ ƻƴŜ ƻŦ ǘƘŜ ǿƻǊƭŘΩǎ ƭŀǊƎŜǎǘ ǳƴŘŜǊƎǊƻǳƴŘ 

copper mines, and within the renowned Chilean porphyry copper belt that runs north-south in the central 

Andes Mountains. 

Practices consistent with Canadian Institute of Mining, Metallurgy and Petroleum (CIM) (2010) were 

applied to the generation of this PEA. The PEA includes restatement of the Mineral Resource Estimate 

issued in September 2021 (HRC, 2021). 

2.2 Sources of Information  

A portion of the background information and technical data presented in this report was obtained from 

the following documents: 

Armitage, A., 2012. Technical Report on the Resource Estimate on the Escalones Porphyry 
Copper Project, Santiago Metropolitan Region, Chile; Prepared for South American Silver 
Corp. 

Katsura, K.T., 2006. Report on the Escalones Property, Santiago Metropolitan Region, Chile; 
Prepared for South American Silver Corp. 

Hard Rock Consulting, LLC, 2013. Amended NI 43-101 Technical Report ς Resource Estimate 
on the Escalones Porphyry Copper Project; prepared for TriMetals Mining Inc. 

Hard Rock Consulting, LLC, 2021. National Instrument 43-101 Technical Report: Mineral 
Resource Estimate for the Escalones Copper Project, Santiago Metropolitan Region, Chile; 
prepared for World Copper Ltd. 

The information contained in current report Sections 4 through 14 was largely presented in, and in some 

cases, is excerpted directly from, the reports listed above. GRE has reviewed this material in detail and 

finds the information contained herein to be factual and appropriate with respect to guidance provided 

by NI 43-101 and associated Form NI 43-101F1. 

Additional information was requested from and provided by World Copper. In preparing Sections 9 

through 13 of this report, the authors have relied in part on historical information including exploration 

reports, technical papers, sample descriptions, assay results, computer data, maps and drill logs generated 

by previous operators and associated third party consultants. Historical documents and data sources used 

during the preparation of this report are cited in the text, as appropriate, and are summarized in current 

report Section 27. 
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2.3 Qualified Persons and Personal Inspection  

The Qualified Persons responsible for this report are Ms. J.J. Brown, P.G. of Hard Rock Consulting LLC 

(HRC), Mr. Richard Schwering, P.G. of HRC, Mr. Enrique Grez Armanet of Exploraciones Millacura SpA, and 

Ms. Terre Lane and Dr. J. Todd Harvey, both of GRE. 

Mr. Schwering has over 10 years of combined experience in mineral exploration and geologic consulting, 

including a variety of project work specifically related to structurally controlled gold and silver resources 

and reserves. Mr. Schwering is specifically responsible for report Items 1.5, 11, 12.2, 12.3, and 14. 

Ms. Brown, P.G., SME-RM, has 25 years of professional experience as a consulting geologist and has 

contributed to numerous mineral resource projects, including more than twenty gold, silver, and 

polymetallic resources throughout the southwestern United States and South America over the past five 

years. Ms. Brown is specifically responsible for Sections 1.3, 8, 9, and 10. 

Mr. Grez is a QP Geologist who has more than 40 years of experience in geologic and geo-metallurgical 

modeling for mineral resources. He is an exploration specialist on natural resources from precious metals 

to copper and industrial minerals. He has solid exploration experience in Chile and all the Latin American 

countries. Mr. Grez is recognized as a Qualified Person on Mineral Resource and Reserves (Chile Law 

20,235). Mr. Grez is the past Director at the Mining Commission for Resources and Reserves. Mr. Grez has 

presented seminars and instruction on mineral deposit valuation to multiple mineral companies and other 

entities including teaching courses and lectures in geology and geochemistry at Universidad de Atacama 

and Universidad del Desarrollo, Santiago Chile. Mr. Grez is responsible for Items 1.2, 7, and 12.1.  

Ms. Lane, SME-RE, is a QP mining engineer with more than 35 years of experience. Her career has included 

full charge management of feasibility studies, mine and process engineering, and project development for 

surface and underground greenfield mines, and brownfield expansions. She has experience with a range 

of minerals, including base and precious metals, coal, potash, beryllium, uranium, talc, and sand and 

gravel; and she has managed projects throughout the world including the U.S., Canada, Mexico, India, 

Ireland, Russia, China, Chile, Bolivia, Peru, Costa Rica, Africa, and New Zealand. She has experience in most 

underground mining methods, from shrinkage stoping and cut and fill, to room and pillar, to block cave. 

Ms. [ŀƴŜΩǎ professional experience includes conceptual and detailed engineering, project optimization, 

project development, construction, start-up, and operations. She has directed engineering studies for 

numerous mine development projects and has managed engineering and feasibility study budgets as high 

as $25M/year. She has been responsible for underground exploration programmes in foreign countries. 

She is an expert at resource estimation and mine design and has completed several hundred projects 

using all modeling techniques; estimates included: statistical analysis, geo-statistical analysis, inverse 

distance estimation, Kriging, single stage and multiple Indicator Kriging, geometallurgical modeling, and 

estimation of error. Ms. Lane is a Mining and Metallurgical Society of America (MMSA) Qualified 

Professional in Ore Reserves and Mining and she is a SME Registered Member. Ms. Lane is responsible for 

Sections 1.1, 1.6, 1.7, 1.8, 1.9, 1.10, 2, 3, 4, 5, 6, 12.5, 15, 16, 18, 19, 20, 21, 22, 23, 24, 25, 26, and 27. 

Dr. Harvey, PhD, SME-RE, is a QP process engineer with over 25 years of experience in mining, renewable 

energy, and technology. Dr. Harvey is a Qualified Person under the Society of Mining Engineers (SME) 

RegisterŜŘ aŜƳōŜǊ ŀŎŎǊŜŘƛǘŀǘƛƻƴΦ 5ǊΦ IŀǊǾŜȅΩǎ ōŀŎƪƎǊƻǳƴŘ ƛƴŎƭǳŘŜǎ ŎƻƴǾŜƴǘƛƻƴŀƭ ƎƻƭŘ ǊŜŎƻǾŜǊȅ 
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processes and refractory gold pretreatment via pressure oxidation, stirred tank BIOX, heap bio-oxidation, 

and roasting circuit design. Conventional base metal process design including polymetallic flotation, 

conventional oxide heap leaching, heap bioleaching and stirred tank bioleaching. Dr. Harvey has 

performed consulting for several companies in the field of process design and optimization, due diligence, 

and financial modeling. He possesses significant international experience, having lived in West Africa and 

South Africa and conducted a variety of projects in multiple countries. Dr. Harvey has extensive experience 

designing, performing, and analyzing metallurgical test work including mineralogy, crushing, grinding, 

gravity separation, filtration/thickening, flotation, CIL, heap leaching (gold/copper/zinc), refractory ore 

treatment (bioleaching ς heap/tank, autoclaves, roasting), SX/EW, and tailings treatment. He has 

authored over 20 peer-reviewed technical papers and numerous studies and has presented at a variety 

of international conferences. He holds patents related to bioheap leaching biofuels production. Dr. Harvey 

is responsible for Sections 1.4, 12.4, 13, and 17. 

Ms. Lane conducted a one-day site visit and inspection on February 10, 2022. Ms. Lane visited the 

Escalones project by road through the Maipo Valley. She was able to observe the infrastructure along the 

valley and the access to the Project and camp and the environmental conditions of the area. Ms. Lane 

attempted to access the Meseta by the existing roads, but falling rocks and debris prevented her from 

reaching the top. Ms. Lane also visited the site several times in the later half of the 1990s as Vice President 

of Engineering for General Minerals Corp. Ms. Lane also visited the core storage facility and viewed some 

of the core that was drilled by General Minerals and South American Silver. 

Mr. Grez completed a site inspection on the property, on August 6, 2021. Mr. Grez visited the Escalones 

project by road through the Maipo Valley. He was able to observe the infrastructure along the valley and 

the access to the Project and camp and the environmental conditions of the area. But due to access being 

limited by snow cover access to the project was limited, so on August 14, 2021, a helicopter visit to the 

Project was completed. This allowed for a review of the geology of Escalones Alto and Meseta sectors. In 

addition to the review of the geologic conditions 9 drill holes locations were confirmed with a handheld 

GPS unit. On August 07, 2021, a review of drill core storage facility was completed. The drill cores were 

found to be stacked in wooden or cardboard boxes, generally in a good state of preservation and with 

their labels perfectly legible. Review of a select group of core holes allowed Mr. Grez to verify the different 

styles of skarn and porphyry-hosted mineralization and to compare the geology with the original drill hole 

mapping that was used to build the geological model and subsequently constrain the mineral resource 

model. 

2.4 Units of Measure  

All currency amounts are stated in US dollars (US$, USD). Quantities are generally stated in metric units, 

as per standard Canadian and international practice, including metric tonnes (tonnes, t) and kilograms 

(kg) for weight, kilometres (km) or metres for distance, hectares (ha) for area, percentage (%) for copper 

grades, and gram per tonne (g/t) for gold and silver grades. Imperial units (mostly pounds of copper) have 

occasionally been converted (where noted) to the International System of Units (SI units) for consistency. 
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3.0 RELIANCE ON OTHER EXPERTS 

During the preparation of this report, the authors relied in good faith on information and agreements 

provided by World Copper regarding property ownership, mineral tenure, mineral rights, permitting, 

environmental liabilities, and property agreements as described in Sections 4 and 5 of this report. An 

independent verification of land title and tenure was not performed. In particular, the authors relied on 

the provisions of the share purchase agreement made as of May 31, 2019, as amended, among Wealth 

Minerŀƭǎ [ǘŘΦΣ ²ƻǊƭŘ /ƻǇǇŜǊΣ 9ǎŎŀƭƻƴŜǎ wŜǎƻǳǊŎŜ /ƻǊǇΦ ŀƴŘ ¢aL όǘƘŜ ά{ƘŀǊŜ tǳǊŎƘŀǎŜ !ƎǊŜŜƳŜƴǘέύ ŀƴŘ 

the Option Agreement (as defined below). GRE has not verified the legality of any underlying agreement(s) 

that may exist concerning the licenses or other agreement(s) with third parties, including the Option 

Agreement (as defined below) and the Share Purchase Agreement.  
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4.0 PROPERTY DESCRIPTION AND LOCATION 

4.1 Project Location and Ownership  

The Project is located within the Santiago Metropolitan Region of Central Chile, approximately 97 km 

southeast of Santiago and near the headwaters of the Maipo River, 9 km west of the border between 

Chile and Argentina (Figure 4-1). Geologically, the Property is located approximately 35 km due east of 

the well-known producing underground copper mine El Teniente, within the Los Pelambres to El Teniente 

porphyry copper belt, which runs north-south through the Chile-Argentina border in the central Andes 

Mountains. The approximate geographic center of the Project area is located at latitude 34o тΩ ǎƻǳǘƘ ŀƴŘ 

longitude 69oртΦрΩ ǿŜǎǘΦ 

Drill-defined mineralization within the Project area occurs beneath a high-standing, north-south ridge 

between Quebrada Escalones and Quebrada Argüelles, at elevations ranging from 3,400 metres above 

sea level (masl) in the west, up to approximately 4,077 masl on the ridge. Surface alteration and 

mineralization covers about 1.5 km east-west and 3 km north-south. The central intrusive complex is 

mostly buried beneath a glacial till-ŎƻǾŜǊŜŘ ǇƭŀǘŜŀǳ ŎŀƭƭŜŘ ǘƘŜ άaŜǎŜǘŀέ ŀǘ оΣулл Ƴŀǎƭ ŀƴŘ ŦƭŀƴƪŜŘ ōȅ 

ƭƻǿŜǊ ǎƪŀǊƴǎ ƻƴ ǿŜǎǘ όƻǊƛƎƛƴŀƭƭȅ ŎŀƭƭŜŘ ά9ǎŎŀƭƻƴŜǎ .ŀƧƻέύΣ ŀƴŘ ƘƛƎƘŜǊ ǎƪŀǊƴ ŀƭƻƴƎ ǘƘŜ ǊƛŘƎŜ ŎǊŜǎǘ ǘƻ ǘƘŜ Ŝŀǎǘ 

όƻǊƛƎƛƴŀƭƭȅ ŎŀƭƭŜŘ ά9ǎŎŀƭƻƴŜǎ !ƭǘƻέύΦ 

The Project covers an area of 161 square kilometres (km2) (Figure 4-2), of which (i) 46 km2 are covered by 

19 exploitation concessions that are the subject of ŀƴ ƻǇǘƛƻƴ ŀƎǊŜŜƳŜƴǘ όǘƘŜ άhǇǘƛƻƴ !ƎǊŜŜƳŜƴǘέύ 

between an indirect, wholly-ƻǿƴŜŘ ǎǳōǎƛŘƛŀǊȅ ƻŦ ²ƻǊƭŘ /ƻǇǇŜǊΣ ¢ǊƛaŜǘŀƭǎ aƛƴƛƴƎ /ƘƛƭŜ {/a όά¢aL /ƘƛƭŜέύ 

and a third-ǇŀǊǘȅ ǾŜƴŘƻǊ ŦƻǊ ŀ млл҈ ƛƴǘŜǊŜǎǘ ƛƴ ŀƴŘ ǘƻ ǘƘŜ ŎƻƴŎŜǎǎƛƻƴǎ όǘƘŜ ά9ǎŎŀƭƻƴŜǎ hǇǘƛƻƴέύ ŀƴŘ όƛƛύ 

115 km2 are covered by 40 exploration concessions, owned by TMI Chile. Pertinent details of the Escalones 

mining concessions are summarized in Table 4-1. 

World Copper acquired the Escalones Project from Gold Springs Resource Corp., formerly TriMetals 

aƛƴƛƴƎ LƴŎΦ όƘŜǊŜƛƴŀŦǘŜǊ ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ ά¢aLέύ ǇǳǊǎǳŀƴǘ ǘƻ ŀ ǎƘŀǊŜ ǇǳǊŎƘŀǎŜ ŀƎǊŜŜƳŜƴǘ ƳŀŘŜ ŀǎ ƻŦ aŀȅ 

31, 2019, as amended, among Wealth Minerals Ltd., World Copper, Escalones Resource Corp., and TMI. 

As consideration, World Copper issued 25,000,000 common shares in its capital to Escalones Resource 

Corp., a wholly owned subsidiary of TMI, made a cash payment in the amount of $150,000, and granted 

to TMI a 1% to 2% net smelter returns (NSR) royalty on the Escalones exploration concessions. World 

Copper was also required to make additional cash payments to TMI in the aggregate of $850,000 as shown 

in Table 4-2. 

In addition, the payments shown in Table 4-3 to certain third-party property vendors are required to 

exercise the Escalones Option in full. 

The Escalones exploitation concessions are subject to a 1% to 2% NSR royalty from the sale of products 

from the Escalones exploitation concessions. Further, TMI Chile has agreed to grant to Escalones Resource 

Corp. a 1% to 2% NSR royalty payable on production from the Escalones Exploration Concessions. Each of 

the NSR royalties may be purchased back from the royalty holder pursuant to the terms of each royalty 

agreement. 
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Figure 4-1: Escalones Project Location and Local Infrastructure 
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Figure 4-2: Escalones Project Area 
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Table 4-1: Escalones Project Mineral Concessions 

Concession ID Number Area (ha) Owner Type Validity 

CERRO NEGRO 1/20 13303-0721-4 100 
Sociedad Legal Minera Los 

Escalones 
Exploitation indefinite 

ESCALONES 7 1/54 13303-0636-6 270 
Sociedad Legal Minera Los 

Escalones 
Exploitation indefinite 

ESCALONES 8 1/40 13303-0652-8 200 
Sociedad Legal Minera Los 

Escalones 
Exploitation indefinite 

ESCALONES 8 1/60 13303-0637-4 300 
Sociedad Legal Minera Los 

Escalones 
Exploitation indefinite 

ESCALONES 9 1/60 13303-0638-2 300 
Sociedad Legal Minera Los 

Escalones 
Exploitation indefinite 

ESCALONES 10 1/60 13303-0639-0 300 
Sociedad Legal Minera Los 

Escalones 
Exploitation indefinite 

ESCALONES 12 1/40 13303-0653-6 200 
Sociedad Legal Minera Los 

Escalones 
Exploitation indefinite 

ESCALONES 13 1/20 13303-0654-4 100 
Sociedad Legal Minera Los 

Escalones 
Exploitation indefinite 

ESCALONES 14 1/40 13303-0640-4 200 
Sociedad Legal Minera Los 

Escalones 
Exploitation indefinite 

ESCALONES 15 1/40 13303-0641-2 200 
Sociedad Legal Minera Los 

Escalones 
Exploitation indefinite 

ESCALONES 16 1/40 13303-0642-0 200 
Sociedad Legal Minera Los 

Escalones 
Exploitation indefinite 

LOS ESCALONES 1 
1/60 

13303-0389-8 300 
Sociedad Legal Minera Los 

Escalones 
Exploitation indefinite 

LOS ESCALONES 2 
1/60 

13303-0390-1 300 
Sociedad Legal Minera Los 

Escalones 
Exploitation indefinite 

LOS ESCALONES 3 
1/60 

13303-0391-K 300 
Sociedad Legal Minera Los 

Escalones 
Exploitation indefinite 

LOS ESCALONES 4 
1/60 

13303-0392-8 300 
Sociedad Legal Minera Los 

Escalones 
Exploitation indefinite 

LOS ESCALONES 5 
1/60 

13303-0393-6 300 
Sociedad Legal Minera Los 

Escalones 
Exploitation indefinite 

LOS ESCALONES 6 
1/60 

13303-0394-4 300 
Sociedad Legal Minera Los 

Escalones 
Exploitation indefinite 

PUENTE RATONES 
1/26 

13303-0669-2 219 
Sociedad Legal Minera Los 

Escalones 
Exploitation indefinite 

RIO CLARO 1/30 13303-0670-6 300 
Sociedad Legal Minera Los 

Escalones 
Exploitation indefinite 

HURACÁN 1 13303-3730-k 300 TriMetals Mining Chile SCM Exploration 12-Mar-21 

HURACÁN 2 13303-3729-6 300 TriMetals Mining Chile SCM Exploration 27-Mar-21 

HURACÁN 3 13303-3728-8 300 TriMetals Mining Chile SCM Exploration 19-Mar-21 

HURACÁN 4 13303-3734-2 200 TriMetals Mining Chile SCM Exploration 12-Mar-21 

HURACÁN 5 13303-3727-K 300 TriMetals Mining Chile SCM Exploration 12-Mar-21 

HURACÁN 6 13303-3726-1 300 TriMetals Mining Chile SCM Exploration 12-Mar-21 

HURACÁN 7 13303-3733-4 300 TriMetals Mining Chile SCM Exploration 12-Mar-21 

HURACÁN 8 13303-3732-6 200 TriMetals Mining Chile SCM Exploration 20-Mar-21 
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Concession ID Number Area (ha) Owner Type Validity 

HURACÁN 9 13303-3731-8 300 TriMetals Mining Chile SCM Exploration 20-Mar-21 

NUBE 1 V-518-2019 300 TriMetals Mining Chile SCM Exploration submitted 

NUBE 2 V-519-2019 200 TriMetals Mining Chile SCM Exploration submitted 

NUBE 3 V-520-2019 300 TriMetals Mining Chile SCM Exploration submitted 

NUBE 4 V-521-2019 300 TriMetals Mining Chile SCM Exploration submitted 

NUBE 5 V-522-2019 300 TriMetals Mining Chile SCM Exploration submitted 

NUBE 6 V-523-2019 200 TriMetals Mining Chile SCM Exploration submitted 

NUBE 7 V-524-2019 300 TriMetals Mining Chile SCM Exploration submitted 

NUBE 8 V-525-2019 300 TriMetals Mining Chile SCM Exploration submitted 

BRUMA 1 133033458-0 300 TriMetals Mining Chile SCM Exploration submitted 

BRUMA 2 133033457-2 300 TriMetals Mining Chile SCM Exploration submitted 

BRUMA 3 133033456-4 300 TriMetals Mining Chile SCM Exploration submitted 

BRUMA 4 133033455-6 300 TriMetals Mining Chile SCM Exploration submitted 

BRUMA 5 133033454-8 300 TriMetals Mining Chile SCM Exploration submitted 

BRUMA 6 133033453-K 300 TriMetals Mining Chile SCM Exploration submitted 

BRUMA 7 133033452-1 300 TriMetals Mining Chile SCM Exploration submitted 

BRUMA 8 133033451-3 300 TriMetals Mining Chile SCM Exploration submitted 

BRUMA 9 133033450-5 300 TriMetals Mining Chile SCM Exploration submitted 

BRUMA 10 133033449-1 300 TriMetals Mining Chile SCM Exploration submitted 

BRUMA 11 133033468-8 300 TriMetals Mining Chile SCM Exploration submitted 

BRUMA 12 133033466-1 300 TriMetals Mining Chile SCM Exploration submitted 

BRUMA 13 133033465-3 300 TriMetals Mining Chile SCM Exploration submitted 

BRUMA 14 133033464-5 200 TriMetals Mining Chile SCM Exploration submitted 

BRUMA 15 133033463-7 300 TriMetals Mining Chile SCM Exploration submitted 

BRUMA 16 133033462-9 300 TriMetals Mining Chile SCM Exploration submitted 

BRUMA 17 133033461-0 300 TriMetals Mining Chile SCM Exploration submitted 

BRUMA 18 133033459-9 300 TriMetals Mining Chile SCM Exploration submitted 

BRUMA 19 133033460-2 300 TriMetals Mining Chile SCM Exploration submitted 

BRUMA 20 133033469-6 300 TriMetals Mining Chile SCM Exploration submitted 

BRUMA 21 133033470-K 300 TriMetals Mining Chile SCM Exploration submitted 

BRUMA 22 133033471-8 300 TriMetals Mining Chile SCM Exploration submitted 

BRUMA 23 133033467-K 300 TriMetals Mining Chile SCM Exploration submitted 

  TOTAL 16,189      

 

Table 4-2: Escalones Option Payments 

Date Cash Payment (CAD) 

On or before February 28, 2021 $350,000 (PAID) 

On or before January 12, 2022 $500,000 (PAID) 

Total: $850,000 

 

Table 4-3: Escalones Vendor Payments 

Date Cash Payment (USD) 

June 20, 2020 $60,000 (PAID) 

December 30, 2020 $140,000 (PAID) 

June 30, 2021 $150,000 (PAID) 

September 30, 2021 $150,000 (PAID) 
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Date Cash Payment (USD) 

June 30, 2022 $500,000 

June 30, 2023 $500,000 

June 30, 2024 $3,000,000 

Total: $4,500,000 

 

4.2 Permitting and Environmental Liabilities  

TMI carried out baseline studies during their field exploration programmes. These studies examined: 

¶ Flora and fauna 

¶ Glaciers 

¶ Archeology 

¶ Air quality 

¶ Water sampling 

¶ Wind and dust monitoring 

¶ Installation and operation of two weather stations 

Until the end of 2019, the project was permitted for 20,000 metres of additional drilling and construction 

of four kilometres of new roads. The permits will need to be updated once a schedule for exploration is 

known. GRE knows of no environmental liabilities associated with the Project, nor of any other significant 

factors which might affect access, title, or the right or ability to perform work within the Escalones Project 

area. 

4.3 Mineral Tenure and Surface Rights  

4.3.1 The Legal Framework in Chile  

Mining in Chile is principally regulated by three main laws: (i) the Constitution of the Republic of Chile, 

Article 19, No. 24 subparagraphs 6 to 10 (the "Constitution of Chile"); (ii) the Organic Constitutional Law 

on Mining Concessions, Law 18.097 of 1982 (the "Organic Constitutional Law"); and (iii) the new Mining 

Code, Law 18.248 of 1983 (the "Mining Code") and its regulations. 

In Chile, mining exploration and exploitation rights or άŎƻƴŎŜǎǎƛƻƴǎέ ŀǊŜ ǎŜǇŀǊŀǘŜ ŀƴŘ ŘƛǎǘƛƴŎǘ ŦǊƻƳ ǎǳǊŦŀŎŜ 

ownership and title of the land on which mining concessions may be constituted. 

Pursuant to Article 19, Paragraph 24 of the Constitution of Chile, the state has absolute, exclusive, 

inalienable and non-prescribable ownership of all mines. The Chilean government owns such surface 

rights through the Ministry of Public Lands. On the other hand, the mining concession is an in rem right 

that is independent from the ownership of the land upon which that right is established. Accordingly, 

there is a separation of the ownership of the mining concession (which grants the rights to explore and 

exploit minerals) and the surface soil property where the labours of exploration and consequent mining 

exploitation is intended to be executed. Should the holder of a mining concession intend to develop and 

build a plant in correlation with a mining project, the holder thereof will either apply for a long-term 

easement or a lease with the government for the duration of the project.  
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Generally, a mining concession is transferable and transmissible, which may be conducted by way of 

property option agreement. Once a property option is fully exercised, the mining concession is transferred 

from the optionor to the optionee. 

Mining concessions in Chile are awarded in a non-contentious legal proceeding and can be of two types: 

ŜȄǇƭƻǊŀǘƛƻƴ ŎƻƴŎŜǎǎƛƻƴǎ ŀƴŘ ŜȄǇƭƻƛǘŀǘƛƻƴ ŎƻƴŎŜǎǎƛƻƴǎΦ !ƴ ŜȄǇƭƻǊŀǘƛƻƴ ŎƻƴŎŜǎǎƛƻƴ ƻǊ άǇŜŘƛƳŜƴǘƻέ ƛǎ 

temporary, is awarded to investigate the existence of concessible minerals, and does not entitle the 

ƘƻƭŘŜǊ ǘƻ ŜȄǇƭƻƛǘΦ !ƴ ŜȄǇƭƻƛǘŀǘƛƻƴ ŎƻƴŎŜǎǎƛƻƴ ƻǊ άƳŀƴƛŦŜǎǘŀŎƛƽƴέ ƛǎ ƛƴŘŜŦƛƴƛǘŜ ŀƴŘ ŜƴǘƛǘƭŜǎ ǘƘŜ ƘƻƭŘŜǊ ōƻǘƘ 

to explore and to exploit concessible minerals (as discussed below). Any local or foreign person, whether 

natural or juridical, can acquire or apply for mining concessions to carry out mining activities and 

operations. However, because of legal responsibilities, the owners of such concessions must have a 

company incorporated in Chile, which can be a subsidiary of the parent company duly integrated into the 

country. 

The Organic Constitutional Law requires an exploration concession to be registered, after which the 

concession is valid for two years. During this two-year period, the holder of the exploration concession 

can apply to the relevant court for the exploration concession to be converted into an exploitation 

concession if the holder wishes to extract minerals from the claim area for commercial purposes. 

Alternatively, the exploration concession can be renewed on a one-time basis for an additional two-year 

period, but the renewal requires that the holder relinquish 50% of the claim area. Exploration concessions 

must be filed with a competent court, and a one-time processing fee must be paid. The court will direct 

that a full copy of the claim be registered with the Registry of Discoveries of the Mining Titles Registrar, 

and that a full copy of such filing be published in the Official Mining Bulletin. The file will then be forwarded 

to the National Geology and MiniƴƎ {ŜǊǾƛŎŜ όά{ŜǊƴŀƎŜƻƳƛƴέύ ŦƻǊ ǊŜǾƛŜǿΦ ¦ƴƭŜǎǎ {ŜǊƴŀƎŜƻƳƛƴ ƻōƧŜŎǘǎΣ ǘƘŜ 

Court will award the exploration concession requested. Upon determination, successful applicants then 

maintain exploration concessions through the payment of annual fees. The Court will direct that an 

excerpt of the award be published in the Official Mining Bulletin and filed with the Registry of Discoveries 

of the Mining Titles Registrar, at which point the concession is duly constituted and registered. 

Exploitation concessions are also maintained through the payment of annual fees. There is no limit to an 

exploitation concession's duration (provided that such annual fees are paid), and ownership of such 

concessions may be transferred or transmitted in the same manner as real estate.  

4.3.2 WoÒÌÄ #ÏÐÐÅÒȭÓ 4ÉÔÌÅ ÁÎÄ 3ÕÒÆÁÃÅ -ÉÎÉÎÇ 2ÉÇÈÔÓ - Escalones Property  

4.3.2.1 Escalones Exploitation Concessions  

46 km2 of the Escalones Property are covered by 19 exploitation concessions that are the subject of the 

Option Agreement.  

The Option Agreement was originaƭƭȅ ŜȄŜŎǳǘŜŘ ōŜǘǿŜŜƴ aǊΦ Wǳŀƴ [ǳƛǎ .ƻŜȊƛƻ {ŜǇǳƭǾŜŘŀ όǘƘŜ άhŦŦŜǊƻǊέ ƻǊ 

άaǊΦ .ƻŜȊƛƻέύ ŀƴŘ ¢aL /ƘƛƭŜΣ ƻƴ CŜōǊǳŀǊȅ нсǘƘΣ нллпΦ 

Mr. Juan Luis Boezio Sepulveda died on December 6th, 2011, therefore a succession community formed 

by the heirs of Mr. Boezio was originated, and hence such community acquired the ownership of the 

mining concessions and the obligations under the Option Agreement. However, since a succession 
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community may not jointly own a mining concession according to the provisions of the Mining Code, then 

by the sole ministry of Law, a Legal Mining Company under the name of Sociedad Legal Minera Los 

9ǎŎŀƭƻƴŜǎ ¦ƴƻ ŘŜ {ŀƴ WƻǎŜ ŘŜ aŀƛǇƻ όǘƘŜ ά{ƻŎƛŜŘŀŘέύ ǿŀǎ ƛƴŎƻǊǇƻǊŀǘŜŘΣ ǿƘƛŎƘ ǊŜƳŀƛƴǎ ǳƴǘƛƭ ǘƘƛǎ Řŀȅ ŀǎ 

the current offeror of the Option Agreement. 

Pursuant to the Option Agreement, the Sociedad voluntarily granted to TMI Chile or the beneficiary an 

irrevocable option to purchase the mining concessions described in the first clause of such agreement and 

the easements, the mining camp and the water exploration claims in process of authorization, 

individualized in the second clause of the Option Agreement. 

4.3.2.2 Escalones Exploration Concessions 

115 km2 of the Escalones Property is covered by 40 exploration concessions, owned by TMI Chile. Of the 

40 exploration concessions, 31 of them are still in the process of constitution. 

The mining concessions constitution proceeding is subject to the proper and timely compliance of each of 

the legal requirements and steps established in the Chilean Mining Code. The failure to fulfill these 

requirements may result in the lapsing or expiration of the mining concession in process or in a nullity vice 

by virtue of which the concession can be declared void and null. Therefore, the Court itself or third parties 

may challenge the constituting proceeding of exploitation or exploration mining concessions, until they 

are constituted, due to lack of compliance of the legal requirements. The menǘƛƻƴŜŘ /ƻǳǊǘΩǎ ƧǳŘƎƳŜƴǘΣ 

along with the remedies and related resolutions, if applicable, must be registered at the Discoveries 

Registry in case of exploration mining concessions. Only by these means is a constituted mining concession 

duly acquired.  

Additionally, constituted mining concessions may also be challenged within the term of four years as of 

the date of a publication of an abstract of the judgment at the Official Mining Gazette, granting such claims 

as exploration mining concession when they may be affected by a nullity vice. 

4.3.2.3 Annual Mining Fees  

All mining concessions must annually pay a mining fee during March each year to maintain the property 

in good standing. This payment depends on the area covered by the mining concession and the type of 

mining concession, i. e., exploitation or exploration. If such payment is not made, the National Treasury 

would include the concessions on a list of non-paid mining concessions. As a result, these mining 

concessions may be publicly auctioned.  

If this auction procedure takes place, the mining concessions may be excluded by (i) providing proof of 

the previous payment of the fees (in case they were included in the auctioning list by mistake); or (ii) by 

paying double the amount of the applicable fees due, if they are paid after July 1st each year. 

4.4 Mining Easement  

hƴ !ǇǊƛƭ олΣ мффсΣ ŀ ǎŜǘǘƭŜƳŜƴǘ ŀƴŘ ŜŀǎŜƳŜƴǘ ŀƎǊŜŜƳŜƴǘ όǘƘŜ ά9ŀǎŜƳŜƴǘ !ƎǊŜŜƳŜƴǘέύ ǿŀǎ ŜȄŜŎǳǘŜŘ 

ōŜǘǿŜŜƴ /ƻƳǇŀƷƝŀ ŘŜ /ƻƴǎǳƳƛŘƻǊŜǎ ŘŜ Dŀǎ ŘŜ {ŀƴǘƛŀƎƻ {Φ!Φ όάDŀǎŎƻέύΣ ƻƴ ƻƴŜ ƘŀƴŘΣ ŀƴŘ aǊΦ .ƻŜȊƛƻ 

(now, the SociŜŘŀŘύ ŀƴŘ /ƻƳǇŀƷƝŀ aƛƴŜǊŀ ±ƛȊŎŀŎƘŀǎ όά±ƛȊŎŀŎƘŀǎέύΣ ƻƴ ǘƘŜ ƻǘƘŜǊ ƘŀƴŘΦ 
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tǳǊǎǳŀƴǘ ǘƻ ǘƘŜ 9ŀǎŜƳŜƴǘ !ƎǊŜŜƳŜƴǘΣ DŀǎŎƻ ŀǎ ǘƘŜ ƭŀƴŘƻǿƴŜǊ ƻŦ ǘƘŜ ǊŜŀƭ ŜǎǘŀǘŜ ƴŀƳŜŘ ŀǎ ά/ǊǳȊ ŘŜ 

tƛŜŘǊŀΣέ ƭƻŎŀǘŜŘ ƛƴ ǘƘŜ {ŀƴ WƻǎŞ ŘŜ aŀƛǇƻ ŎƻǳƴǘȅΣ /ƻǊŘƛƭƭŜǊŀ tǊƻǾƛƴŎŜΣ aŜǘǊƻǇƻƭƛǘŀƴ wŜƎƛƻƴ of Chile (the 

άwŜŀƭ 9ǎǘŀǘŜέύΣ ƎǊŀƴǘŜŘ ŀƴ ƻŎŎǳǇŀǘƛƻƴ ŀƴŘ ǘǊŀƴǎƛǘ ŜŀǎŜƳŜƴǘ ƻǾŜǊ ǘƘŜ wŜŀƭ 9ǎǘŀǘŜ ƛƴ ŦŀǾƻǊ ƻŦ ǘƘŜ ŦƻƭƭƻǿƛƴƎ 

mining concession that partially cover the Real Estate (i) Los Escalones Uno 1/60; Los Escalones Dos 1/60; 

Los Escalones Tres 1/60; Los Escalones Cuatro 1/60; Los Escalones Cinco 1/60; Los Escalones Seis 1/60); 

(ii) exploration mining concessions property of Mr. Boezio, at such time, named as Escalones 7; Escalones 

9; Escalones 15; Escalones 16; Cerro Negro; Cerro Blanco and Cascada; and (iii) exploitation mining 

concessions named as Valle Blanco 1/60 and Valle Blanco Dos 1/49, which were subject at that time to a 

leasing and promise to purchase agreement in favor of Compañía Minería Vizcachas.  

The Easement Agreement is valid as long as the Sociedad or its legal successor has the ownership over the 

mining concessions and pays the annual easement compensation to Gasco. 

4.4.1 Rights under the Easement Agreement  

The Sociedad shall be entitled to execute exploration and exploitation activities, and to build paths, 

tunnels, electric facilities, facilities to intake water, and pipelines in order to execute all the necessary 

mining activities, over an area of 3,480 hectares. 

4.4.2 Compensation and Payment Calendar  

The Sociedad shall pay as compensation to Gasco an amount of 160 UF (Unidades de Fomento) before 

April 30th, each year. This payment shall be borne and executed by TMI Chile in accordance with clause 

No. 12 of the Option Agreement. 

According to a leasing and promise to purchase agreement, executed between Mr. Boezio and Vizcachas, 

executed on June 3rd, 1992, Mr. Boezio promised to sell to Vizcachas the exploitation mining concessions 

ƴŀƳŜŘ ŀǎ ±ŀƭƭŜ .ƭŀƴŎƻ мκсл ŀƴŘ ±ŀƭƭŜ .ƭŀƴŎƻ 5ƻǎ мκпф όά±ŀƭƭŜ .ƭŀƴŎƻ aƛƴƛƴƎ /ƻƴŎŜǎǎƛƻƴǎέύΦ {ƛƴŎŜ ǘƘŜ ŘŀǘŜ 

of acquisition, Vizcachas shall remain as main and direct debtor of 50% of the compensations mentioned, 

being Mr. Boezio obliged to pay the remaining 50% of the payment due to the Easement Agreement.  

/ƻƳǇŀƷƝŀ aƛƴŜǊŀ /ŀǘŜŘǊŀƭ όά/ŀǘŜŘǊŀƭέύΣ ǿƘƛŎƘ ƛǎ ŀ ǊŜƭŀǘŜŘ ŎƻƳǇŀƴȅ ƻŦ ±ƛȊŎŀŎƘŀǎΣ ōƻǳƎƘǘ ŦǊƻƳ aǊΦ .ƻŜȊƛƻ 

the Valle Blanco Mining Concessions on May 13th, 1997. Due to such deed, Catedral undertook to exercise 

the rights under the Easement Agreement under the same terms and conditions provided to Mr. Boezio, 

and to pay the 50% of the compensations provided in the Easement Agreement.  

In addition, the lack or delay of payment shall, ipso facto, early terminate the Easement Agreement, along 

with any damages that may arise to Gasco. 

4.4.3 Pipeline of Gasco 

At the time of the agreement, Gasco intended to build a pipeline to transport natural gas to Argentina by 

means of the company Gasoducto Andes S.A. The pipeline has since been built, and the Sociedad must 

respect such pipeline, and the accessory facilities of the same. 

4.4.4 Prior Communication to Gasco  

The Sociedad must inform Gasco in writing and prior to the beginning of the mining activities this situation 

along with a general description of such mining activities. Also, the Sociedad must perform all the 
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formalities requested by environmental laws and send to Gasco a copy of every document related to such 

formalities. 

In addition, the Sociedad is unable to occupy and/or develop, directly or indirectly, or by means of a hired 

third party, any activity within 20 metres from the area occupied by the mentioned pipeline of Gasco. 

However, with the sole purpose to transit, the Sociedad or its dependents or employees may approach 

up to 5 metres of the lay out of the pipeline, if it does not affect the pipeline. 

Failure to fulfill the aforementioned obligations will entitle Gasco and Gasoducto Andes S.A., or their 

successors, to claim the pertinent damages, and if the pertinent breach is repeated, it will also entitle 

Gasco to early terminate the Easement Agreement. 

4.4.5 Assignment or Transfer; Renounce of Further Easements  

The Sociedad may assign or transfer its rights over the mining concessions subject to this agreement; 

however, the assignee must explicitly undertake the terms and conditions of the Easement Agreement. 

Failure to perform this obligation will make Gasco not liable, and the assignee will not be entitled to 

exercise its rights under the Easement Agreement. 

Note that the Sociedad waived the right to request any further mining easements to explore or exploit 

over the area covered by the easement described in the Easement Agreement, nor to claim any damages 

from the use of the pipeline. 

4.5 Water Rights  

Water rights in Chile are ruled by the Political Constitution of the Republic of Chile, the Water Code, and 

the Decree Law No. 203-2013, which regulates water rights applications, among others. 

Water exploration rights are authorizations which entitle its owner to carry out underground exploration 

exclusively within the boundaries of a water exploration right. However, a water exploration right does 

not entitle its holders to intake or use the underground water discovered, but rather to request a water 

ŜȄǇƭƻƛǘŀǘƛƻƴ ǊƛƎƘǘ ŀǘ ǘƘŜ DŜƴŜǊŀƭ ²ŀǘŜǊ !ƎŜƴŎȅ όά5D!έύΣ ǿƘƛŎƘ ǿƛƭƭ ōŜ ǳƴŘŜǊǎǘƻƻŘ ŀǎ ǎǳōƳƛǘǘŜŘ ƴƻǘ ƻƴ 

the date of the application of the water exploitation right, but on the date when the resolution granting 

the water exploration right was issued. 

An application requesting an exploration water right must be submitted at the DGA or the respective 

DƻǾŜǊƴƻǊΩǎ ƻŦŦƛŎŜΣ ŀƭong with the pertinent documentation. 
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5.0 ACCESSIBILITY, CLIMATE, LOCAL RESOURCES, INFRASTRUCTURE 

AND PHYSIOGRAPHY 

5.1 Access and Climate 

Access to the Project is via paved road from the town of San José de Maipó to San Gabriel and Romeral, 

then by dirt road along the ECOGAS pipeline right-of-way which follows the Maipó River to Quebrada 

Escalones. The base camp for the Project is located along the western edge of the Project just above the 

confluence of Quebrada Escalones and the Maipo River at an elevation of 2,400 masl. A total of 46 km of 

exploration drill access roads were built between 1997 and 2000 by TMI Chile that lead from the base 

camp and the ECOGAS pipeline access road via several switchbacks crossing the Escalones Bajo fault zone 

and continuing up to the Meseta and the Escalones Alto portions of the Project. Additional drill roads 

extend from the Argüelles River along the eastern side of Escalones Alto. 

Climate is typical for the central Chilean Andes, with cool to moderate summers and cold winters with an 

average precipitation of 1,000 millimetres (mm), occurring primarily between May and October as snow. 

Winter weather (May to August) can be severe, with prolonged periods of freezing temperatures and 

storms with daytime highs around -10 to 0° C and locally heavy snowpack. Summer temperatures 

(November to February) range from 2° C at night to 20° C during the daytime. Exploration can generally 

be carried out from October through April of the following year. 

5.2 Local Resources and Infrastructure  

The Project is readily accessible from the city of Santiago and town of San José de Maipó, where there is 

an adequate supply of labor, equipment, and service requirements for conducting exploration or mining 

related activities. 

Existing infrastructure in the Project area consists of a seasonal base camp, with the capacity to 

accommodate 50 persons, situated at lower elevations (2,400 masl) along the Rio Maipo. Three drill access 

roads from the camp (9, 14, and 22 km) have been re-opened, leading up to the main mineralized area. 

The Project is located adjacent to the ECOGAS pipeline right-of-way, which provides overland access from 

populated areas near Santiago. The pipeline right-of-way could potentially be developed as a utility 

corridor for power and other essential services from the Queltehues hydroelectric plant, approximately 

53 km downstream. 

5.3 Physiography  

The Escalones Project straddles the Cordon Escalones, a very steep and rugged north-trending ridge 

between the Quebrada Escalones and Rio Argüelles near the headwaters of the Rio Maipo, and 

approximately 9 km from the border between Chile and Argentina. Elevation of the Project ranges from 

2,400 metres at the base camp along the Rio Maipo, 3,400 metres at Escalones Bajo, 3,800 metres on the 

Meseta, and 4,077 metres along the ridge at Escalones Alto. The Project is covered in some areas by glacial 

moraines and steep talus slopes that locally exceed the angle of repose. Mountainous working conditions 

can be hazardous in the Mancha Amarilla and slopes east of Escalones Alto towards the Rio Argüelles. The 

terrain is typical for this part of the central Andes Mountains in Chile. Vegetation on the Project above 
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3,000 metres is non-existent to sparse with few small forbs and lichens found along the lower talus slopes 

and moraine deposits. 

Prior to the construction of the ECOGAS gas pipeline and associated service road, there was no access to 

the Project except by horseback or helicopter. Presently, the pipeline road passes through the western 

part of the Project and provides relatively easy access from Santiago. Copper mineralization on the Project 

is exposed in two main prospect areas, or sectors, known as Escalones Bajo and Escalones Alto, with a 1.5 

km area in between that is a relatively flat and gently sloping moraine-covered plateau called the Meseta. 
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6.0 HISTORY 

6.1 Historical Ownership  

¢ƘŜ 9ǎŎŀƭƻƴŜǎ tǊƻƧŜŎǘ ǿŀǎ ŦƛǊǎǘ ƻǇǘƛƻƴŜŘ ōȅ DŜƴŜǊŀƭ aƛƴŜǊŀƭǎ {/aΣ /ƘƛƭŜ όάDaέύΣ ƭŀǘŜǊ ƪƴƻǿƴ ŀǎ {ƻǳǘƘ 

!ƳŜǊƛŎŀƴ {ƛƭǾŜǊ /ƘƛƭŜ {/a όά{!{/ /ƘƛƭŜέύ ǿƘŜƴ Da ōŜŎŀƳŜ ŀ ǿƘƻƭƭȅ ƻǿƴŜŘ ƛƴŘƛǊŜŎǘ ǎǳōǎƛŘƛŀǊȅ ƻŦ {ƻǳǘƘ 

American {ƛƭǾŜǊ /ƻǊǇΦ όά{!{/έύΣ ǘƘŜ ƭŀǘǘŜǊ ōŜƛƴƎ ŀ ŎƻƳǇŀƴȅ ƛƴŎƻǊǇƻǊŀǘŜŘ ǳƴŘŜǊ ǘƘŜ ŦŜŘŜǊŀƭ ƭŀǿǎ ƻŦ /ŀƴŀŘŀΦ 

GM first optioned the Escalones Project in 1996 under the direction of Fitch and Felipe Malbran from Juan 

[ǳƛǎ .ƻŜȊƛƻ {ŜǇǳƭǾŜŘŀ ŀǎ ǘƘŜ ά9ǎŎŀƭƻƴŜǎ hǇǘƛƻƴΦέ ¢ƘŜ Escalones Option is currently managed by Pablo 

Caglevic who represents the Sociedad. 

In June of 1999, GM signed a joint venture agreement with ASARCO. Under terms of the agreement, 

ASARCO could earn 60% interest in the project by completing a bankable feasibility study and making 

certain additional payments to GM. 

SASC Chile terminated its interest in the Project in 2001 due to the poor economic environment, low 

copper prices, and high ongoing option payments. SASC Chile reacquired its interest in 2004. No 

exploration sampling or analysis was carried out in 2004; however, several companies were shown the 

Project in an effort to locate a joint venture partner.  

Lƴ aŀǊŎƘ нллрΣ {!{/ /ƘƛƭŜ ŜƴǘŜǊŜŘ ƛƴǘƻ ŀƴ ŀƎǊŜŜƳŜƴǘ ǿƛǘƘ aƛƴŜǊŀ !ǳǊŜȄ ό/ƘƛƭŜύ [ƛƳƛǘŀŘŀ όάaƛƴŜǊŀ 

AurŜȄέύΣ ŀ ǎǳōǎƛŘƛŀǊȅ ƻŦ tƘŜƭǇǎ 5ƻŘƎŜ /ƻǊǇƻǊŀǘƛƻƴΣ ǿƘŜǊŜōȅ aƛƴŜǊŀ !ǳǊŜȄ ŎƻǳƭŘ ŜŀǊƴ ǳǇ ǘƻ ŀ тн҈ Ƨƻƛƴǘ 

venture interest in the Project by incurring certain exploration expenditures, making certain payments to 

SASC Chile, and completing a feasibility study. 

In May 2007, Minera Aurex terminated the joint venture agreement with SASC Chile. At the end of this 

stage, a total of 30 drill holes (12,666 metres) had been drilled on the Project. 

Lƴ aŀǊŎƘ ƻŦ нлмпΣ {!{/ ŎƘŀƴƎŜŘ ƛǘǎ ƴŀƳŜ ǘƻ ¢ǊƛaŜǘŀƭǎ aƛƴƛƴƎ LƴŎΦ όά¢aLέύΦ {ǳōsequently, in November of 

2019, TMI changed its name to Gold Springs Resource Corp., and its common shares started trading on 

¢{· ǳƴŘŜǊ άDw/έΦ 

In May of 2019, Wealth Minerals Ltd. and Wealth Copper Ltd, each a private company, entered into a 

Share Purchase Agreement to acquire the Escalones project from TMI. 

Lƴ Wǳƭȅ нлнлΣ ²ŜŀƭǘƘ /ƻǇǇŜǊ ŎƘŀƴƎŜŘ ƛǘǎ ƴŀƳŜ ǘƻ ά²ƻǊƭŘ /ƻǇǇŜǊ [ǘŘΦέ  

6.2 Historical Exploration and Development  

During the latter months of 1996 and early 1997, SASC Chile conducted initial geologic mapping and 

sampling. In 1997, the building of bulldozer roads commenced to provide access to the area between 

Escalones Alto and Escalones Bajo. Channel sampling and geological mapping was conducted at these new 

road cuts and along surface outcrops on the Project. 

During the 1997 to 1998 field season, geological mapping was continued throughout the Property, and 

the bulldozer access roads to Escalones Alto were completed. A total of 36 km of self-potential (SP) 

geophysical surveys were completed during this season, and 310 additional channel samples of road cuts 
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and bulldozer trenches were collected. A permanent camp facility with space for approximately 30 

persons, an office, sample preparation and core logging facilities, and warehouse storage was completed 

at lower elevations adjacent to the ECOGAS pipeline above the confluence of Quebrada Escalones and the 

Rio Maipo.  

The 1998 to 1999 field season included an intensive programme of road and trench building, in 

preparation for drilling, additional geophysical surveys, and geological and structural mapping on a project 

and broader district scale. Technical studies to determine the radiometric age of selected intrusive rock 

units, fluid inclusion studies from selected rock samples, and preliminary environmental and hydrological 

studies were conducted for the project. The first phase of diamond core drilling at Escalones Alto 

commenced in November 1998 and continued through March 1999. A total of nine drill holes (ES-1 

through ES-9) were completed, totaling 4,434 metres of core, during this season. Detailed core logging 

and sampling was conducted for geochemical analyses, which showed the presence of strong copper-

gold-molybdenum-silver mineralization in the Escalones Alto sector. 

The 1999 to 2000 field season commenced in November 1999 and ended in late April 2000. The field 

programme primarily focused on completing drill access roads on the eastern side of Escalones Alto from 

the Rio Argüelles, continuation of the diamond drilling activities, and interpreting the results from prior 

geochemical and geological work. A total of 14 additional holes were completed during the season (ES- 

10 through ES-23), totaling 5,725 metres, for a comprehensive project totaling 23 holes for 10,159 metres. 

The primary focus of the drilling was in the Escalones Alto sector, with two holes completed in the 

Escalones Bajo sector, which tested structural and geophysical targets. An additional 16 km of access 

roads were completed during the season, bringing the total to 46 km of access roads completed on the 

Property. 

During the 2000 to 2001 field season, a two-hole diamond-drilling (ES-24 and ES-25) programme totaling 

1,212 metres was completed during February to March 2001. One of these holes, ES-25, targeted potential 

porphyry style mineralization underlying the Meseta area between Escalones Alto and Escalones Bajo. 

This hole explored beneath the moraine cover and successfully intercepted porphyry-copper style 

mineralization over much of its length, demonstrating that intrusive-hosted porphyry style mineralization 

is present beneath the Meseta. 

In 2005, Minera Aurex completed an induced potential (IP) geophysical survey of the central part of the 

Property and defined a large sulphide target on the western part of the Meseta. This target is coincident 

with a road cut for which previous chip sampling by SASC Chile indicated the presence of 160 metres of 

0.6% copper. Minera Aurex was unable to obtain the required drill permits to test this target in 2005 due 

to a change in environmental regulations in the region. On December 28, 2006, Minera Aurex received 

the required drilling permits from the Chilean government and drilling of five holes (1,294 metres) was 

completed in March of 2007. At the end of this stage, a total of 30 drill holes (12,664 metres) had been 

drilled on the Property. 

In April 2008, SASC Chile, under the ownership of TMI, completed required environmental studies and 

submitted an Environmental Impact Declaration (DIA), which included a diamond drilling programme of 

15,000 metres. The environmental license was granted on August 18, 2009. In March 2011, SASC Chile 

reopened facilities at the Escalones Property in preparation for the exploration programme that 
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commenced in Q1-2011. A total of 136 additional channel samples in road cuts at Escalones Bajo and 

Escalones Alto were collected. During August to October 2011, SASC Chile hired a consultant geologist 

with expertise in porphyry copper deposits to carry out an evaluation of the geological model of the 

Escalones Cu-Mo porphyry-skarn by remapping 3,400 metres of the existing core. In November 2011, a 

total of 230 line-kilometres covering a total area of 45 km2 of helicopter-borne Z-Axis Tipper 

Electromagnetic (ZTEM) and aeromagnetic geophysical surveys were carried out by Geotech Ltd. 

In September 2012, TMI announced the results of the 2012 five-hole diamond drilling programme and the 

interpretation of the ZTEM conductivity and magnetic geophysical surveys at Escalones, including a new 

copper oxide zone. During the 2011 to 2012 season, TMI drilled five holes totaling 3,205 metres. Diamond 

drill hole ES-35, located 300 metres east of ES-24, intersected 71 metres of near surface, mixed secondary 

sulphide/oxide copper mineralization averaging 0.64% copper equivalent (CuEq). This hole also 

intersected high grade skarn mineralization at 456 metres, intercepting 4.5 metres of copper 

mineralization averaging 4.32% CuEq within a 9.25-metre zone averaging 2.39% CuEq. This skarn intercept 

extends the known skarn such that it has now been traced by drilling approximately 1.7 km horizontally 

and 1.1 km vertically.  

In December 2012, TMI commenced a summer drill programme at the Escalones copper-gold project. 

During the field season 18 additional diamond-drill holes (ES-36 to ES-53) were drilled, completing 9,070 

metres. A total of 53 diamond drill holes totaling 24,939 metres have been completed on the Project. 

15,934 core samples were sent for geochemical analysis during the summer programme. In addition, an 

initial programme of metallurgical test work on Escalones material was commenced at SGS Laboratories 

in Ontario and was completed in April 2013. Subsequently, a second set of samples were sent to SGS for 

further metallurgical testing. The standard sulphuric acid leach test achieved average copper extraction 

of 77% from mixed copper oxide/sulphide mineralization. Copper flotation was also successful and 

rougher/cleaner flotation testing of the porphyry material achieved copper concentrate grades of 25-34%. 

¢ƘŜ ƳŜǘŀƭƭǳǊƎƛŎŀƭ ǘŜǎǘƛƴƎ ǳǎŜŘ ŎƻƴǾŜƴǘƛƻƴŀƭ ǎǳƭǇƘǳǊƛŎ ŀŎƛŘ ŀƴŘ Ŧƭƻǘŀǘƛƻƴ ƳŜǘƘƻŘǎ ŀƭǘƘƻǳƎƘ ¢aLΩǎ ǇŀǘŜƴǘŜŘ 

chloride leach was also tested. The patented leach averaged 100% extraction of the copper and 57% of 

the gallium on both oxide and sulphide mineralization but with high reagent consumption. 

6.3 Historical Mineral Resource Estimates  

The mineral resource estimates described in the following paragraphs predate current NI 43-101 reporting 

standards, though they were completed in accordance with the NI 43-101 reporting standards and mineral 

resource classification categories in place at the time they were prepared (2011 and 2013, respectively). 

The historical mineral resources are described here as they were originally reported, including the 

ŘƛǎŎƭƻǎǳǊŜ ƻŦ ΨƎƭƻōŀƭΩ ƳƛƴŜǊŀƭ ǊŜǎƻǳǊŎŜǎΣ ǿƘƛŎƘ ŀǊŜ ƳƛƴŜǊŀƭ ǊŜǎƻǳǊŎŜǎ ƴƻǘ ŎƻƴǎǘǊŀƛƴŜŘ ōȅ ŀ Ǉƛǘ ǎƘŜƭƭΦ ! 

qualified person has not done sufficient work to classify the historical estimates described below as 

current mineral resources, and the historical mineral resource are considered relevant for historical 

completeness only. World Copper is not treating the historical estimates as current, and all historical 

mineral resource estimates are superseded by the mineral resource estimate presented in Section 14 of 

this report. 

GeoVector Management Inc. prepared a mineral resource estimate on the Escalones Project for South 

American Silver Corp in 2011, as reported in a news release issued on December 19th, 2011 (filed on 
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SEDAR). The gloōŀƭ LƴŦŜǊǊŜŘ ƳƛƴŜǊŀƭ ǊŜǎƻǳǊŎŜ ǿŀǎ ŜǎǘƛƳŀǘŜŘ ŀǘ άпнл Ƴƛƭƭƛƻƴ ǘƻƴƴŜǎ ƻŦ ƳƛƴŜǊŀƭƛȊŜŘ ƳŀǘŜǊƛŀƭ 

containing 3.8 billion pounds (lbs) of copper, 56.9 million lbs of molybdenum, 610,000 troy ounces (oz) of 

gold and 16.8 million oz of silver, using a 0.2% copper eqǳƛǾŀƭŜƴǘ ό/ǳ9ǉύ ŎǳǘƻŦŦ ƎǊŀŘŜΦέ ¢Ƙƛǎ ǿŀǎ ŜǉǳŀǘŜŘ 

to a CuEq content of 4.5 billion lbs of copper grading 0.49% CuEq, based on approximate 3-year average 

metal prices of $3.00/lb copper, $1,200/oz gold, $22/oz silver and $16/lb molybdenum. The estimate was 

based on 30 diamond drill holes (12,666 metres) and 43 channel and road cuts (>2,100 metres) with 

>10,934 assay values collected through 2011.  

In May 2014, a revised Technical Report was prepared by TMI, who published a resource estimate dated 

28 June, 2013 of 760 million tonnes of combined Inferred and Indicated at 0.33% Cu and 0.045 g/t gold 

(Au). This estimate is now considered historical for the following reasons: 

1) Metal prices used to calculate the different cutoff grades have changed since 2013. 

2) The estƛƳŀǘŜ ǿŀǎ ƴƻǘ ōŀǎŜŘ ƻƴ άƛƴ-Ǉƛǘέ ǊŜǎƻǳǊŎŜǎΤ /La ǊŜƎǳƭŀǘƛƻƴǎ ǎǘŀǘŜ ǘƘŀǘ ŀƴȅ άǳǇŘŀǘŜŘ 

ǊŜǎƻǳǊŎŜέ Ƴǳǎǘ ōŜ ŎƻƴǎƛŘŜǊŜŘ ŀǎ ƘƛǎǘƻǊƛŎŀƭ ǿƘŜƴ ǘƘŜ ǊŜǎƻǳǊŎŜ ŘƻŜǎ ƴƻǘ Ŏƻƴǘŀƛƴ ŀ ǎŜŎǘƛƻƴ ƻƴ ǘƘŜ 

άŎƻƴŦƻǊƳƛǘȅ ǎƘŀǇŜ ƻŦ ŜŎƻƴƻƳƛŎ ŜȄǘǊŀŎǘƛƻƴέ όƛΦŜΦΣ ŀ ²ƘƛǘǘƭŜ Ǉƛǘ ƻǊ ŜǉǳƛǾŀƭŜƴǘύΦ 

The resources were estimated by Mr. Jeffrey Choquette, P.E. an appropriate independent qualified 

person. Table 6-1 presents an estimated range of mineral resources at various CuEq cut off grades to 

demonstrate the sensitivity of the resource estimate with respect to cut-off grade. The 2013 mineral 

resource estimate for the Escalones Property was reported using a base case 0.25 % CuEq cutoff grade for 

a total indicated resource of 232.561 million tonnes and a total inferred resource of 527.667 million 

tonnes. Copper Equivalent (CuEq %) calculations reflect gross metal content using approximate 3-year 

average metals prices as of June 25th, 2013, of $3.71/lb Cu, $1549/oz Au, $30.29/oz silver (Ag), and 

$14.02/lb molybdenum (Mo) and have not been adjusted for metallurgical recoveries. An economic cutoff 

grade of 0.25% CuEq was assumed. 

The reader is cautioned that mineral resources are not reserves and do not have demonstrated economic 

viability. The estimate of mineral resources may be materially affected by environmental, permitting, 

legal, title, taxation, sociopolitical, marketing or other relevant issues and are subject to the findings of a 

full feasibility study. The quantity and grade of reported inferred mineral resources are uncertain in nature 

and there has been insufficient exploration to define these inferred resources as an indicated or measured 

mineral resource; it is uncertain if further exploration will result in upgrading the inferred mineral 

resources to the indicated or measured mineral resource category. 

Table 6-1: Escalones Project, Global Mineral Resource Estimate 

Classification 
CuEq% 
Cutoff 

Tonnes X 
1,000 

Cu Au Ag Mo CuEq 

% 
lbs X 
1,000 g/t  

oz x 
1,000 g/t  

oz x 
1,000 % 

lbs X 
1,000 %  

lbs X 
1,000 

Indicated 

0.15 405,242 0.243 2,170,281 0.052 674 0.528 6,879 0.006 51,308 0.302 2,701,842 

0.25 232,561 0.308 1,578,329 0.067 498 0.661 4,939 0.006 31,909 0.380 1,947,232 

0.35 107,885 0.393 935,279 0.082 285 0.877 3,041 0.006 14,730 0.477 1,134,703 

0.45 43,319 0.507 484,661 0.092 128 1.329 1,851 0.006 5,666 0.602 574,524 

0.55 19,395 0.634 271,048 0.098 61 1.948 1,215 0.005 2,342 0.737 315,284 

0.75 6,141 0.860 116,456 0.107 21 2.760 545 0.005 722 0.979 132,489 
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Classification 
CuEq% 
Cutoff 

Tonnes X 
1,000 

Cu Au Ag Mo CuEq 

% 
lbs X 
1,000 g/t  

oz x 
1,000 g/t  

oz x 
1,000 % 

lbs X 
1,000 %  

lbs X 
1,000 

1.00 1,974 1.120 48,753 0.127 8 3.294 209 0.004 163 1.251 54,456 

Inferred 

0.15 1,023,299 0.253 5,712,479 0.028 931,176 0.624 20,520 0.006 132,276 0.300 6,768,823 

0.25 527,667 0.343 3,992,410 0.036 609,437 0.849 14,398 0.007 79,489 0.401 4,664,903 

0.35 233,140 0.463 2,378,257 0.047 349,019 1.205 9,029 0.008 40,503 0.535 2,750,819 

0.45 129,938 0.572 1,638,097 0.049 203,645 1.471 6,146 0.008 22,270 0.648 1,857,501 

0.55 73,690 0.688 1,117,424 0.051 120,870 1.622 3,842 0.007 11,658 0.765 1,243,336 

0.75 24,609 0.950 515,222 0.057 45,400 1.875 1,484 0.006 3,225 1.029 558,488 

1.00 8,622 1.300 247,098 0.055 15,342 1.792 497 0.003 661 1.368 260,062 

 

6.4 Historical Production  

The earliest reports describing geology and mineralization and the mining and production history for the 

Escalones Project are dated 1925 and 1926, respectively (Katsura, 2006). A report dated 1926 gives a total 

production of 15.4 tonnes at a grade of 12% copper for the month of April 1926. Based on the descriptions 

in these reports, all the old adits and surface workings that are observed on the Project were completed 

prior to 1926. The largest of the underground workings, the Socavon Grande, exploited surface exposures 

of magnetite skarn at the Escalones Alto sector of the Project. These workings consist of an adit 

approximately 40 metres long, another adit eight metres long, and scattered prospect pits at Escalones 

Alto and Escalones Bajo. Based on initial field observations by the predecessor company in 1996, it 

appears that no significant exploration or mining on the Project had been conducted since 1926, and the 

facts in the 1926 report appear to be reasonable based on the oōǎŜǊǾŜŘ ƭŜǾŜƭ ƻŦ ŘƛǎǘǳǊōŀƴŎŜΦ ¢ƻ Dw9Ωǎ 

knowledge, no prior modern production has been carried out at the site. 
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7.0 GEOLOGICAL SETTING AND MINERALIZATION 

7.1 Regional Geology 

The Property is situated within the Miocene to Pliocene age Pelambres-El Teniente Porphyry copper belt, 

ǿƘƛŎƘ Ƙƻǎǘǎ ǘƘŜ ǿƻǊƭŘΩǎ ƭŀǊƎŜǎǘ ǳƴŘŜǊƎǊƻǳƴŘ ǇƻǊǇƘȅǊȅ ŎƻǇǇŜǊ ŘŜǇƻǎƛǘ ŀǘ 9ƭ ¢ŜƴƛŜƴǘŜΣ ŀǎ ǿŜƭƭ ŀǎ ƻǘƘŜǊ ƭŀǊƎŜ 

copper deposits at Los Bronces - Andina and Pelambres in Chile, and Agua Rica, El Pachón and Bajo La 

Alumbrera in Argentina (Katsura, 2006). Porphyry copper mineralization within this metallogenic province 

is associated with igneous activity ranging in age from 4.6 to 7.0 Ma (El Teniente) to 9.7 Ma (Los 

Pelambres). The general age of igneous activity at the Escalones Property was determined to be between 

8.2 to 6.7 + 0.3 Ma, based on a K/Ar analysis from primary igneous biotite in the granodiorite intrusive 

(Maus, 1999). Thus, the timing of intrusions and mineralization at Escalones is within the range of other 

large deposits in the metallogenic province. 

The Escalones Project is in the central Andes Mountains (Figure 7-1), within a north-south trending fold 

and thrust belt consisting of Paleozoic and Mesozoic rocks that exhibit at least six episodes of tectonic and 

orogenic activity since the Triassic period (Giehn, 1960; Charrier, 1981; Ramos, 1988). The rock units 

exposed in the Project area consist of at least two episodes of Mesozoic transgressive marine and 

terrestrial sedimentary rocks, which are intercalated with volcanic units. These rock units have been 

subsequently folded, deformed, and displaced by thrust faulting, and intruded by Tertiary intrusive 

complexes (Figure 7-2). All rocks are overprinted by genetically related mineralization and hydrothermal 

alteration. 

Normal faulting associated with regional uplift, and the active erosion by water and glaciers continue 

to expose deeper portions of the range. 



World Copper Ltd.  Page 49 
Escalones Copper Project  PEA NI 43-101 Technical Report 

 

  3/22/2022 

Figure 7-1: Central Chile Regional Geology 

 
modified from Mpodozis and Cornejo (2012) 
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Figure 7-2: Central Chile Cross Section at 32o South (300 Km North of Escalones) 

 
modified from Mpodozis (2010) 

Farther South, at Escalones, the Chile-Argentina border is east of the Fold and Thrust Belt 

7.2 Local and Property Geology  

7.2.1 Lithology  

The oldest rock units exposed in the Escalones area are identified as sediments of the Upper Jurassic 

Nacientes del Teno Formation, which consists of a sequence of tightly folded red sandstones, shale, sandy 

limestone and up to 200 metres of intercalated gypsum/anhydrite (Figure 7-3 and Figure 7-4). Regional 

folding of the Nacientes del Teno Formation has resulted in plastic deformation of the gypsum/anhydrite 

units, which commonly form diapirs that intrude overlying units and have displaced large blocks of 

adjacent sediments, often creating a chaotic assemblage of lithologies that obscures contact relations 

among other rock units. It has also been noted that this formation is commonly associated with 

detachment faults in the region and that gypsum diapirs migrate along these flat-lying structures (Maus, 

1999). 

The Rio Damas Formation stratigraphically overlies the Nacientes del Teno Formation and consists of more 

than 1,000 metres of volcanic andesite flows, tuffaceous sediments, intercalated conglomerates, and a 

red sandstone unit that were all deposited in a continental setting. Rocks of the Rio Damas Formation 

typically are highly disrupted and occur as displaced blocks within gypsum diapirs that are rooted in the 

underlying Nacientes del Teno Formation. In the Project area, a calcareous sedimentary member is 

referred to as the Escalones Bajo sedimentary sequence and is part of the Rio Damas Formation. 

The Baños del Flaco Formation conformably overlies the Rio Damas Formation and consists of a thick 

package of rhythmically bedded calcareous to carbonaceous mudstone, siltstone, and fossiliferous 

limestone that are locally intercalated with volcaniclastic and andesitic flows. The dark grey to black colour 

and carbonaceous content are distinctive features that help distinguish the rocks of the Baños del Flaco 

Formation from both underlying and overlying terrestrial red-bed units in the project area. The Baños del 

Flaco Formation has also been described elsewhere as the Lo Valdes Formation, where it consists of a  

Fold and Thrust Belt 
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Figure 7-3: Local Geology 

 
modified from Armitage (2012) 
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Figure 7-4: Escalones Main Deposit Geology, Zones, and Surface Rock Sampling 

 
note pit shell outline 
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1,300- to 1,800-metre section representing a continuous period of marine sedimentation in the Andean 

Basin during the late Jurassic-early Cretaceous and precedes a widespread compressive orogenic episode 

that began in the middle Cretaceous (Hallam, et al., 1986). In the project area, the upper calcareous 

sediments aƴŘ ƭƛƳŜǎǘƻƴŜ ŀǊŜ ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ ǘƘŜ ά9ǎŎŀƭƻƴŜǎ !ƭǘƻ ǎŜŘƛƳŜƴǘŀǊȅ ǎŜǉǳŜƴŎŜέ ŀƴŘ ƻǾŜǊƭƛŜ ŀ 

siltstone member of the same formation. 

The Colimapu Formation overlies the Baños del Flaco Formation and is characterized by up to 3,000 metres 

of red tuffaceous sandstone, intercalated conglomerate, volcaniclastic and andesite flows, and 

evaporites that were deposited as the Andean Basin was being compressed and uplifted during the 

middle-Cretaceous. 

In the Project area, the Colimapu Formation is unconformably overlain by a thick sequence of volcanic 

rocks consisting of subaerial andesite flow, tuffs, volcaniclastics, and breccias and is locally intercalated 

with tuffaceous sediments. These rocks have been tentatively correlated with the Late-Cretaceous Coya 

Machalí Formation, Abanico Formation, and/or the Miocene Farellones Formation in the Project area 

(Maus, 1999). Exposures of very young volcanic rock units have been identified north of the project area 

along the Cordon Escalones and are possibly recent flows and tuffs originating from Volcan Maipo, an 

active volcano located approximately 14 km southeast of the project area along the Chile-Argentina 

border. 

The sedimentary rocks have been structurally arranged in a complex manner, such that tuffaceous 

sediments and carbonates of the Baños del Flaco Formation form the backbone of the Cordon Escalones. 

Along the north-trending Escalones Bajo structure, the tuffaceous siltstones and carbonates of the Rio 

Damas Formation are in thrust contact with the Baños del Flaco siltstones, and gypsum diapirs have 

migrated along the structure from the underlying Nacientes del Teno Formation. Along the east side of 

the Cordon Escalones, the upper limestone and carbonate members of the Baños del Flaco Formation 

appear to have been thrust over the lower tuffaceous siltstone member at Escalones Alto; this structural 

zone appears to be subparallel to primary bedding structures and is intruded by a series of andesite dikes 

and sills. The upper carbonate unit of the Baños del Flaco Formation is also referred to as the Escalones 

Alto sedimentary sequence. 

The sequence of sedimentary and volcanic rocks in the Project area have been intruded by a central 

granodiorite stock followed by a series of intermediate composition dikes, sills, and plugs. The largest and 

oldest intrusion exposed is a granodiorite stock that crops out near the southwest edge of the Meseta and 

the steep slopes below and has been intersected in drill holes beneath the Meseta area. Emplacement of 

the granodiorite stock produced a broad alteration halo of biotite hornfels in overlying tuffaceous 

siltstones of the Baños del Flaco Formation, and garnet-magnetite skarn in more calcareous units. The 

granodiorite intrusion and adjacent altered rocks are in turn cut by later dacite/andesite dikes associated 

with the evolving intrusive porphyry system. Biotite-feldspar porphyry andesitic dikes and sills were 

emplaced subparallel to bedding planes within the Baños del Flaco Formation, along low-angle thrust 

faults and crosscut sedimentary units. A fine-grained diorite plug and associated dikes crosscut all 

sedimentary units and the andesite dikes and locally follow zones of recurring faults.  The age of the 

andesite sills at Escalones was determined at Geochron Labs, Cambridge Mass., by K-Ar methods to be 

уΦнҌ лΦо aŀ ǳǎƛƴƎ ŀ ΨŦǊŜǎƘΩ ǎŀƳǇƭŜ containing primary igneous biotite (Osterman, 1997) . A subsequent, 
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poorly documented age determination by the same lab of 6.7 Ma was from the granodiorite intrusion 

(Maus, 1999), but considering that the granodiorite is cut by the 8.2 Ma andesite dikes, this age has likely 

been reset (there is no fresh granodiorite on the ridge). Nevertheless, these ages are similar to those from 

other important porphyry copper deposits in the central Chilean Andes, as described above. 

7.2.2 Structure  

The Project is in the central Argentinean-Chilean Andes, which is dominated by a north-south alignment 

of folded rocks and east-west oriented basement faults (Katsura, 2006). There have been at least six major 

unconformities documented in the region, characterized by episodes of compressional deformation that 

resulted in folding, thrust faulting, detachments and normal faulting since the Triassic (Charrier, 1981; 

Ramos, 1988). Unravelling the structural history for a specific area is complicated in the project area 

because the gypsum/anhydrite units within the Nacientes del Teno and Colimapu formations deform 

plastically and are commonly mobilized as diapirs that displace large blocks of adjacent, more competent 

rocks in the stratigraphic section. The gypsum/anhydrite units commonly form the cores of anticlines in 

the region, and when these are breached by thrust faulting, the gypsum/anhydrite units move along these 

zones of weakness. The Escalones Bajo structure is an example of a thrust fault where gypsum has 

migrated along the contact and presents a complicated arrangement of the rock units and blocks within 

the structures. 

Rock units of the Nacientes del Teno, Rio Damas, Baños del Flaco, and Colimapu formations have been 

folded, displaced by gypsum/anhydrite diapirs and locally juxtaposed by a complex series of thrusting and 

normal faults associated with regional deformation, basement structures, and the emplacement and 

evolution of the underlying porphyry system. 

A study conducted by Glover (1999) to unravel the complex structural history at Escalones identified at 

least three phases of thrust faulting that pre-date emplacement of the intrusive complex and skarn 

mineralization. This sequence consists of an early phase of westerly oriented thrusting that resulted in 

placing Baños del Flaco (Escalones Alto) limestone in thrust contact over tuffaceous siltstones that belong 

to a lower member of the same formation. The second phase is characterized by the east-verging 

Escalones Bajo thrust fault, which is oriented at 350-360°/70-80° W; dikes present in the hanging wall 

limestone member have been boudinaged and are locally enclosed by gypsum in the fault zone. Gentle 

folding in the hanging wall rocks appears to have been synchronous with thrusting and only affects the 

upper plate units above the Escalones Bajo Fault zone. Glover (1999) estimates that up to 600 metres of 

displacement occurred along the Escalones Bajo Fault zone and suggests this fault may be part of a larger 

regional structure that was important in localizing subsequent intrusions and mineralization. Post 

deformational felsic dikes and magnetite skarn occur within the fault, with relatively unaltered limestone 

in the hanging wall indicating that the fault acted as an important barrier to hydrothermal fluids during 

mineralization. The last phase of thrusting is observed west of the Escalones Property, where an easterly 

oriented thrust appears to truncate the early thrusts. This structure is projected to occur north of 

Quebrada Escalones and the main project area. 

East-west and northeast striking normal faults, dipping north, are observed in the project area to exhibit 

minor displacements but locally control emplacement of porphyry dikes. A prominent normal fault occurs 

in Quebrada Escalones, where the base of Cretaceous volcanic rocks has been displaced 200 metres down 
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to the northwest. This fault appears to have been a locus for later emplacement of the porphyry intrusive 

stock and suggests that normal faulting and extension may have been synchronous with development of 

the underlying igneous complex. The Escalones Bajo Fault appears to have been reactivated as a normal 

fault, possibly during and after emplacement of the porphyry intrusion (Figure 7-5). Slivers of mineralized 

skarn occur within the broad Escalones Bajo Fault zone, and it appears that the fault acted as a conduit to 

mineralizing fluids.  

Figure 7-5: Escalones Schematic Lithological Cross Section 

 

7.3 Alteration and  Mineralization  

Copper and related gold-silver-molybdenum mineralization at Escalones occurs as skarn and porphyry 

types, as copper oxide (primarily chrysocolla), sulphate, and carbonate (malachite and azurite) down to 

approximately 3,400 metres elevation and along structures to 3,300 metres and transitioning at depth to 

chalcopyrite, chalcocite, bornite, and covellite. High-grade copper-oxide and copper-sulphide skarn 

mineralization forms the resistive high ridge at Escalones Alto and attracted the first exploration efforts 

and small-scale production from limited workings.  
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As shown in Figure 7-6 and Figure 7-7, the drilled area of porphyry mineralization is almost 100% covered 

ōȅ ǘƛƭƭ ƎǊŀǾŜƭǎ όǘƘŜ άaŜǎŜǘŀέύ ŀƴŘ ŀƴȅ ŜȄǇƻǎǳǊŜǎ ŀǊŜ ǎǘǊƻƴƎƭȅ ƭŜŀŎƘŜŘΦ tǊŜǾƛƻǳǎ ǿƻǊƪŜǊǎ ƴƻǘŜŘ ǘƘŜǎŜ 

outcrops as having porphyry potential, but porphyry mineralization was only confirmed once drilled.  
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Figure 7-6: Escalones Geology and Copper Grades on E-W Section 6224900N (with plan showing downhole Cu along top) 
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Figure 7-7: Escalones Geology and Copper Grades on E-W Section 6224600N 
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Drilling from the Meseta plateau revealed that the underlying copper mineralization occurs as fracture-

fills, disseminations, and stockworks within the granodiorite and other porphyry intrusions.  

Drill hole ES-25 was the first hole to intercept porphyry mineralization consisting of disseminated 

chalcopyrite and stockwork quartz veining hosted by seriate textured granodiorite and dacite porphyry 

stock. ES-25 intersected 293 metres averaging 0.36% copper and 0.09 g/t gold. Porphyry mineralization is 

associated with moderate to intense potassic alteration (as secondary biotite) in the granodiorite. In 

general, potassic-altered hornfelsed shale/sandstone along both western and eastern flanks of the central 

intrusive complex hosts lower copper grades than the granodiorite and dacite porphyry hosts. 

Enriched, oxidized porphyry mineralization is expected to continue under the southern extension of the 

ƭƛǘƘƻŎŀǇΣ ŎŀƭƭŜŘ ǘƘŜ άaŀƴŎƘŀ !ƳŀǊƛƭƭŀΦέ ¢Ƙƛǎ ŀǊŜŀ ƻŦ Ǝƻǎsanous argillic alteration extends over one 

kilometre to the south but has not been drill tested and only recently sampled at surface. Porphyry 

mineralization is also open to the west, between the western edge of the Meseta to the Escalones Bajo 

fault zone. Surface sampling indicates the fault zone is mineralized as well and may host higher-grade 

mineralization. 

Skarn mineralization peripheral to the porphyry along the upper eastern margin (Escalones Alto) 

comprises mostly magnetite, garnet, and pyroxene skarn developed within sandstone, carbonate, and 

calcareous shale near contacts with intrusive rocks, with typical coarse copper oxides and carbonate near 

surface, transitioning to chalcopyrite-pyrite at depth. Finer disseminated and fracture-controlled 

mineralization occurs within biotite hornfels with quartz stockwork in steeply east-dipping hornfelsed 

calcareous shale and fine sandstone and, to a lesser extent, within altered andesite sills and dikes. 

Magnetite skarn generally hosts the better mineralization, especially in the upper oxidized portions. 

Grades are highest close to the contact of the reactive sedimentary rocks with the central intrusive 

complex.  

The main skarn horizon forms the sharp ridge with the best mineralization at surface and dips steeply to 

depth under barren carbonate rocks to the east and north. It extends along surface down and to the 

southeast to holes ES-43 and 24 and, farther east, flattens in a north-plunging fold, exposing a large, 

wedge-shaped, gossanous zone called the East Skarn (Figure 7-8). The mineralization changes from 

garnet-magnetite-pyroxene skarn along the ridge crest to more of a calcsilicate assemblage within 

sandstone and shale and numerous feldspar porphyry sills. Extensive rock chip sampling of the outcrops 

returned wide intervals of significant copper oxide mineralization; the upper strata nearer the transition 

to overlying limestone were more reactive and are better mineralized. The 3.4 metres of near-massive 

sulphides with 5-7% copper intersected at the bottom of ES-35 is well-below the oxidized, better-

mineralized upper portions of the zone and appears to be an isolated horizon. An uppermost, oxidized 

skarn horizon that was intersected at the top of ES-35 is buried beneath talus and has unknown 

dimensions. The east limit of this upper zone is unknown, as it is buried beneath talus, but probably 

extends another 200 to 250 metres to Quebrada Argüelles. 

On the west side of the ridge, additional mineralization is concentrated along structural zones at Escalones 

Bajo (Katsura, 2006). Only one hole (ES-09) was drilled here but was collared in, and remained within, 

limestone for almost the entire length and so did not test mineralization exposed at the road cuts at 

surface. 
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Figure 7-8: East Skarn Rock Chip Sampling Results 

 

The distribution of copper-gold-silver, in both porphyry and skarn zones, is strongly controlled by depth 

from surface, with higher grades occurring in the upper 300 metres and along oxidized structures. Within 

the main intrusion, and to lesser extent in the hornfels, supergene weathering and mobilization of copper 



World Copper Ltd.  Page 61 
Escalones Copper Project  PEA NI 43-101 Technical Report 

 

  3/22/2022 

has developed a sub-horiȊƻƴǘŀƭ ǎǘǊŀǘƛŦƛŎŀǘƛƻƴ όάōƭŀƴƪŜǘέύ ƻŦ ŜƴǊƛŎƘŜŘ ƎǊŀŘŜǎ ǘƻ ǊƻǳƎƘƭȅ олл ƳŜǘǊŜǎ ōŜƭƻǿ 

surface. The mineral zonation is clearly seen in core where upper portions are completely altered to clay 

with iron and copper oxides, transitioning down to mostly weakly altered rock with oxides primarily in 

fractures and faults, with the oxides diminishing with depth to where sulphides are preserved in fractures. 

The skarn is as deeply weathered and oxidized in places as the sedimentary and intrusive units with similar 

copper oxide minerals. However, the oxide-sulphide boundary is more complex within the skarn and 

controlled more by host lithology, with the coarse sulphides only partially converted to secondary 

minerals and extending closer to the surface, especially within calcareous units. Within thicker limestone 

beds, copper occurs mainly as fracture-controlled malachite. The oxidation extends along sandstone and 

intrusive units well below the limestone on the east flank, indicating acidic oxidizing fluids migrated down 

and east from the ridge. 

The potential extension of oxidized, higher-grade supergene mineralization to the south under the heavily 

clay-altered Mancha Amarilla lithocap is a priority drill target (Figure 7-9). An obvious alteration zone, the 

Mancha Amarilla remained largely unmapped and unsampled due to the rugged relief and loose rock. 

World Copper managed to sample about 80% of the area with 200-metre-spaced character sampling, with 

the objective of geochemically defining mineral zonation. This work established that intrusive rocks 

extend 600 metres south of the current limit of drilling and then transition to sedimentary units to the 

southeast. Copper appears to be largely leached from the surface. The area underlain by intrusive rocks 

has a geochemical signature typical of weathered copper porphyry systems, with relatively high Mo-

Au±Cu and depressed Zinc (Zn)-Manganese (Mn). 

Anomalously high gold values (> 2 g/t) within the Escalones Alto skarn zone (Table 7-1) are associated with 

low copper and silver values in shallow (<30-metre), oxidized drill interceptions from just two holes: ES-

18 (andesite sill host) and ES-43 (skarn), about 250 metres apart. The intervals are from rusty, fractured 

rock lacking any typical epithermal mineralization (i.e., quartz veins) suggesting there is localized 

supergene gold in the skarn ore zone causing these high grades.  

For intervals with < 2 g/t Au, all but one occurrence is accompanied by high copper grades (> 3%) and 

silver (>5 g/t), and gold grades have a positive correlation with these metals, indicating higher primary 

(sulphide) copper grades are associated with low to moderate Au-Ag. Over most of the deposit, Au-Ag 

correlate well with copper and are also enriched in the oxidized zone but at subeconomic grades.  
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Figure 7-9: Mancha Amarilla Lithocap Rock Chip Sampling Results; see Fig. 7-3 for Geology 
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Table 7-1 Υ¢ƻǇ ¢Ŝƴ άDƻƭŘ {ƪŀǊƴέ !ǎǎŀȅ wŜǎǳƭǘǎ {ƻǊǘŜŘ ōȅ !ǳ DǊŀŘŜ 

Hole ID Sample From (m) To (m) Width (m) Cu (%) Ag (g/t) Au (g/t) Mo (%) 

ES-43 203022 33.10 34.50 1.40 0.0038 0.1 18.03 0.0015 

ES-43 203023 34.50 35.69 1.19 0.0058 0.1 9.38 0.0019 

ES-43 203020 32.00 33.10 1.10 0.0032 0.1 7.80 0.0030 

ES-18 63448 28.00 29.00 1.00 0.0368 0.6 3.63 0.0052 

ES-43 203016 25.00 27.00 2.00 0.0052 0.1 2.22 0.0019 

ES-11 55476 178.00 179.00 1.00 9.9999 34.4 1.28 0.0114 

ES-43 203019 30.50 32.00 1.50 0.0035 0.1 0.96 0.0027 

ES-6 49413 133.00 134.00 1.00 3.0777 12.3 0.89 0.0015 

ES-4 48452 136.10 137.35 1.25 3.8908 13.1 0.88 0.0073 

ES-1 46112 65.00 65.80 0.80 3.2093 6.3 0.88 0.0032 
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8.0 DEPOSIT TYPES 

Exploration at the Escalones Project is based on the two deposit-model types that have been identified 

within the Project area: porphyry and skarn (Katsura, 2006).  

Porphyry copper deposits are large-tonnage, low-grade, hydrothermal copper sulfide occurrences 

distinguished by very large volumes of altered rock and temporally and spatially associated porphyritic 

intrusions. Copper in porphyry copper systems may occur in stockworks, disseminated, or as contact 

replacement bodies and may be found in wall rocks and/or in genetically related intrusions. Pyrite 

chalcopyrite-bornite often dominates the sulfide mineralogy. In deep zones or in calcareous rocks, 

pyrrhotite may be present instead of pyrite. Alteration types are typically zoned around a central core 

and, although they may vary depending on several factors, can include potassic (biotite and potassium 

feldspar), phyllic (sericite, quartz, pyrite), propylitic (chlorite, epidote, albite, calcite, sericite), and argillic 

(chlorite, montmorillonite) alteration. 

The dimensions and geometries of porphyry copper deposits vary widely, due in part to post-ore 

intrusions, the varied types of host rocks that influence deposit morphology, the relative amounts of 

supergene and hypogene ore, each of which has different configurations, and especially erosion and post-

ore deformation including faulting and tilting (John, et al., 2010). Porphyry copper deposits commonly are 

centered around small cylindrical porphyry stocks or swarms of dikes that in some cases are demonstrably 

cupolas of larger underlying plutons or batholiths. Plan areas of ore-related intrusions typically range from 

0.2 to 0.5 km2. Undeformed deposits commonly have circular or elliptical shapes in plan-view, with 

diameters that typically range from 0.1 to 1.0 km and have vertical dimensions similar to their horizontal 

dimensions. In cross section, ore zones vary from cylindrical shells with altered, but low-grade, interiors 

ǊŜŦŜǊǊŜŘ ǘƻ ŀǎ άōŀǊǊŜƴέ ŎƻǊŜǎΣ ǘƻ ƛƴǾŜǊǘŜŘ ŎǳǇǎ ŀǊƻǳƴŘ barren cores, to multiple domes or inverted cups, 

and to vertically elongate, elliptical shapes (John, et al., 2010). 

Skarns are coarse-grained metamorphic rocks composed of calcium-iron-magnesium-manganese-

aluminum silicate minerals that form by replacement of carbonate-bearing rocks (in most cases) during 

contact or regional metamorphism and metasomatism. Skarn deposits are relatively high-temperature 

mineral deposits related to magmatic hydrothermal activity associated with granitoid plutons in orogenic 

tectonic settings; skarns generally form where a granitoid pluton has intruded sedimentary strata that 

include limestone or other carbonate-rich rocks. The processes that lead to formation of all types of skarn 

deposits include: (1) isochemical contact metamorphism during pluton emplacement, (2) prograde 

metasomatic skarn formation as the pluton cools and an ore fluid develops, and (3) retrograde alteration 

of earlier-formed mineral assemblages. Deposition of ore minerals accompanies stages 2 and 3.  

Skarn deposits are typically zoned mineralogically with respect to pluton contacts, original lithology of 

host rocks, and (or) fluid pathways. Later petrogenetic stages may partly or completely obliterate earlier 

stages of skarn development. Skarn deposits commonly are also associated with many other types of 

magmatic-hydrothermal deposits in mineral districts. In fact, distinction between skarn and other deposit 

types is not always apparent, and in many districts, skarns form an inteǊƳŜŘƛŀǘŜ άȊƻƴŜέ ōŜǘǿŜŜƴ ǇƻǊǇƘȅǊȅ 

deposits in the center of mining districts and peripheral zones of polymetallic vein and replacement and 

distal disseminated deposits.  
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Figure 8-1, modified from Robb (2005), illustrates a typical environment in which polymetallic skarns 

normally form. When a granite or porphyry stockwork intrudes into a carbonate sedimentary sequence, 

the fluids associated with the intrusion pass through the contact sediments. This creates prograde 

hydrothermal alteration of varying intensities as a function of the host sediment composition and 

reactivity of this with the fluids. A distinct zonation is often evident in both the alteration suite and tenor 

of mineralization, with both increasing toward the center of the intrusive stockwork.  

Figure 8-1: Example Ore-bearing Magmatic-Hydrothermal Fluid Association with Granitic Stock 

 
Modified from Robb (2005) 

Historical production and previous exploration at Escalones focused primarily on exposed skarn 

mineralization in the Escalones Alto portion of the Project and down-dip extensions of magnetite-copper 

skarn that have been exposed in road cuts and intercepted in drilling. The magnetite skarns contain high-

grade copper mineralization and locally high gold grades. Most of the drill holes have explored the upper 

portions of the skarn and, to a limited extent, the down-dip and south extensions of mineralization. A 

secondary target area for skarn mineralization lies along the Escalones Bajo structure, which at surface 

has the most anomalous copper, gold, silver, and molybdenum outside the Escalones Alto skarn.  

Porphyry mineralization is of much larger tonnage than the skarn (with currently defined extents), but 

lower in average grade. Both mineralization styles show secondary enrichment in the upper 300 metres 

and have their highest grades there. Currently the boundary of the enriched material with underlying 

primary sulphide mineralization is well-defined within the intrusions and hornfels, but less defined in the 

more geologically complex skarns. The boundary between dominantly acid-soluble copper resources 

versus primary sulphide-dominated mineralization, and the tonnages above and below, is crucial in 

determining whether the project should advance as a heap leach or flotation/leach combination 

operation. 

The oxidized portion of the mineralization, as currently outlined by drilling, is larger than the sulphide 

portion, and the project will be advanced as a copper heap leach operation.  
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As summarized by Chavez (2000) and illustrated in Figure 8-2: 

Copper oxide occurrences display consistent vertical and lateral zoning patterns that 

mimic the hand specimen-scale paragenesis shown by individual copper oxide minerals. 

Weathering-derived copper mineral distribution is characterized by a supergene 

geochemical stratigraphy comprising copper oxides, iron ± manganese oxides, and copper 

sulfides. This stratigraphy begins at the surface with a leached rock volume typified by the 

occurrence of iron oxides and residual copper and manganese minerals. Depending on 

the distribution of fractures in the host-rock mass, leached zones may occur within and 

below both copper oxide and copper sulfide horizons. Indigenous copper oxide zones, 

generated via in situ oxidation of a sulfide-bearing rock, are usually developed so that the 

most reduced copper oxides (native copper and cuprite) are formed in the lower portions 

of the oxide column, suprajacent to and replacing supergene copper sulfides. 

Figure 8-2: Schematic Diagram Showing the Weathering Environment of a Sulfide-bearing Mineral 
Occurrence 

 
Chavez (2000) 




















































































































































































































































































































