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TENSOR RESEARCH: INVERSION 
METHOD MISUSED FOR DECADES

ARTICLE

Geophysical inversion tools have been evolving over the last 40 

years to help geoscientists make sense of gravity, magnetic, IP 

and EM readings, and exploration firms have used it to develop 

a rough idea of deposit targets before first-pass drilling. All too 

often inversions are run without the benefit of model testing 

where the results rely on obscure internal parameter settings.

Unless guided by an experienced geophysicist using appropriate 

geological constraints the results are at best a guide and at worst 

misleading, according to Dave Pratt, R&D manager at modelling 

software developer Tensor Research.

For example, a complete magnetic survey can be inverted using 

just a single layer of voxels – known as an “equivalent layer” - 

that completely explains the results.  If you add more layers, you 

just increase the number of possible models, which is already 

practically infinite, unless constrained by a realistic geological 

model.  Without an understanding of the underlying limitations, 

then artifacts in the inverted models may be misconstrued as 

genuine targets, Pratt says.

Constraints can be provided using factual information such as 

outcrops, drilling and valid geological concepts, and a simple 

constraint chosen by Pratt to present the method academically 

is to map the rock properties at the basement unconformity 

surface, where a steeply dipping basement sequence produces 

the dominant response from the rocks immediately beneath. 

“You only need to understand that one surface to understand a 

large proportion of the magnetic response,” Pratt says, adding 

that this produces realistic, focused estimates of the magnetic 

rock properties for the exploration target surface.

“It’s still not the unique, true model, but it now represents a much 

smaller range of solutions than the infinite number denoted by 

the inversion alone,” he adds.

“The more you can feed appropriate geological information into 

the AI system that does your modelling - information that relates 

It’s a fantastic tool, but geologists have been shooting in the dark

Tensor Research R&D manager, Dave Pratt

closely to the actual geological problem - the more you can make 

decisions on the balance of the information coming in.”

Most geophysicists are now aware of 
the need to incorporate constraints, and 

universities are starting to work more closely 
with these models, but corporations are 

generally happy with the existing method

https://chilexploregroup.cl
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As a new method, this RPD Mapping (Rock Property Depth 

Mapping) approach provides an opportunity to explore historical 

surveys for missed targets, leaving no stones unturned, as well as 

helping to reshape the specifications for new surveys to optimise 

the geological mapping of basement rocks, he points out.

In a 2019 paper, Pratt and colleagues showed how a parameter 

like the dimensionality index, derived from the magnetic gradient 

tensor, can be set in the modelling software to highlight a pipe or 

a dyke, or anything in between.

“Under current analyses magnetic pipes look just like IOCG, but 

by applying the right parameter to the AI modelling engine we 

can distinguish them, which is of great importance to diamond 

explorers looking for magnetic pipes. We can flag the things that 

look more like an IOCG than a pipe, and present that to the client 

as being the higher probability. That’s a high-value example of 

how this technique can be useful, but there are many more low-

value examples,” he says.

INDUSTRY INERTIA

The exploration industry has become accustomed to using the 

crude form of inversion modelling because it has indeed been 

helpful, and because the technique was first popularized at 

Only a 1.6% RMS difference between the 1000m and 10,000m model. And 8.3% difference at 200m

a time when tools to constrain the interpretations were not 

available. Pratt believes most geophysicists are now aware of the 

need to incorporate constraints, and research groups generally 

provide options to constrain the models, but within the industry 

there’s still a general assumption that nothing more is needed, or 

they simply aren’t willing to pay for appropriate use of the tools.

The exceptions on the industry side are De Beers and Anglo 

American, which have supported this concept for about 15 years 

now, including several years working with Tensor Research. They 

use this concept on a daily basis, Pratt says. 

Pratt and his colleagues have demonstrated the proof of concept 

on three different projects in Australia, for example in Cloncurry, 

showing that constrained modelling of TMI survey data from 

1990, when overlaid on publicly available geological mapping 

structural interpretations, geochemistry and current geological 

knowledge, highlights a number of subsequent discoveries and 

new possibilities.

However, he recognizes there is still plenty of research to do, and 

further studies are planned in other parts of Australia as well as 

Canada.

“Our project with Cloncurry was very large, and still needs a lot 

of analysis to understand the shortcomings, but while we’ve 

been doing that we’ve been introducing new concepts to provide 

https://chilexploregroup.cl
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additional feeds into the AI system,” he says.

Also, Pratt believes the technology is not yet suitable for the 

styles of deposits seen in the Andes, where the terrain tends to 

be highly magnetic and highly variable.

“It’s more valid for older terrains with a lot of cover, Palaeozoic, 

Proterozoic and Archaean. In the Andes that first interface is so 

dominant it’s actually masking the response from the targets that 

you’re interested in. This concept is not valid when the overlying 

sediments are magnetic.”

However, the concept behind the technology could have a role 

to play with the new generation of instruments that measure 

the tensor directly as a 3D problem. “You can understand what’s 

happening across rugged terrain, model it reliably, and strip 

out [the reality] from the data so you can look deeper into the 

subsurface,” Pratt says.

MACHINE LEARNING IS EXACTLY THAT: A MACHINE

Creating a fuller palette of parameters that the AI system can 

use to get closer to the truth is one thing, but there is still the 

need to have a suitably qualified person steering it.

“Machine Learning has a status in that people think it will solve 

problems for them, and for running repetitive processes it does 

- such as analysing the relationships between satellite imagery, 

geochemistry and geophysics at each pixel or data point. But 

on the whole it doesn’t consider the pixel next to the one it’s 

analysing,” Pratt explains. 

“You have to bring in the other information laterally to look 

at spatial relationships. That’s where the intelligence of the 

geoscientist with AI expertise comes into play (a domain 

specialist). Such a person knows that where you have a crustal 

scale fault, which has potential for a lot of fluid flow, you want to 

look at distances maybe up to 6km-12km either side to look for 

false flags.”

By applying geological information during the AI model 

development process, the resulting estimates of rock properties 

are best suited to building large scale models in an efficient way, 

but when used for targeting, the data and models need to be 

formally modelled on a target by target basis, Pratt stresses.

“You then have access to the concept of displaying the attributes 

as symbols of different shapes, sizes and colours without 

hiding the underlying map layers that you are using for target 

generation. Interestingly, a symbol carries 3 to 5 dimensions of 

information which, when added to contours, RGB imagery and 

complementary vector layers, allows our brains to conveniently 

absorb 10 dimensions or more of related data.” 

Interpretation of attributes after AI processing
Contours = total magnetic intensity grid. Individual segment models are oriented according to the tensor-derived azimuth and colour coded by 

magnetic susceptibility. Numbers refer to depth.
The coherence of the segments is evident and enhances the interpreter’s ability to absorb the underlying geological information.

https://chilexploregroup.cl
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Pratt holds that since our brains are very good at understanding 

spatial relationships, this is one case in which machine learning 

does become a very powerful tool.

On the subject of qualified staff, Pratt reveals that a scarcity of 

personnel is becoming something of a problem in the geophysics 

ecosystem, along with the high cost of developing and supporting 

modern graphical user interfaces (GUIs). This declining market 

has led Tensor Research to prefer offering RPD Mapping more as 

a service than a standalone software product. 

“While industry managers think they just have to press a button 

to run the inversion and get the geology, the number of practising 

geophysicists can only decrease. We really need more skilled 

geologists who understand the limitations as well as the benefits, 

and are prepared to put in the time to produce constrained earth 

models.”

 Alternative representation from study used in previous image. Blue = low magnetic susceptibility, red = high susceptibility.
Symbol size = susceptibility x thickness.

https://chilexploregroup.cl
https://explorationmapping.com/
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ARTICLE

The Punitaqui complex in Chile sets Battery Mineral Resources on the path to being a one-stop shop for green tech minerals.

Originally an Australian cobalt project developer dating from 2016, 

Battery Mineral Resources Corp. (TSXV: BMR) reinvented itself in 

February 2021 with fresh backing from Yorktown Partners and 

natural resources investment firm Weston Energy.

The new venture inherited a portfolio of cobalt, lithium and 

graphite mineral properties - most notably a package of cobalt 

exploration rights in Ontario and Quebec – but in order to position 

itself as a supplier to the burgeoning green technology market 

the firm would need to add a copper project into the mix.

Within a month BMR hit upon the Minera Altos de Punitaqui 

(MAP) copper-gold mining complex in Chile, and by late May had 

closed an agreement to purchase the 8,095Ha property from 

Xiana Mining Inc., assuming some US$18.5mn in debt with Xiana’s 

creditors.

The immediate plan is to invest in the engineering required to 

restart mining operations within 12 months, and BMR estimates 

that the project can become cash flow positive in 2H22. 

BMR TECH SUPPLY PLAY TAKES SHAPE 
WITH COPPER IN THE MIX

Recent drilling at Punitaqui

Punitaqui was owned by Glencore for nine years prior to Xiana, 

mining the site’s Cinabrio target, but BMR’s Chile exploration 

manager Mike Schuler believes the project was just too small to 

fall under Glencore’s exploration radar and was overlooked for 

investment in that respect.

BMR will therefore conduct at least 6000m of infill drilling over 

the next four to six months to assess how much the historic 

resources can be extended, and will expand on that drilling as 

needed.

This work will be quite intense because Punitaqui has a variety of 

deposit types, including Au veins, Au-Cu veins, disseminated Cu 

deposits and mantos deposits, Schuler stresses. 

The immediate priorities are the Dalmacia and San Andrés 

deposits, and drilling at San Andrés began in the first week of July.

San Andrés “is the lowest hanging fruit. It has initial underground 

development completed for production and has much of the 

permitting in place. It is adjacent to Cinabrio and can use much 

https://chilexploregroup.cl
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of the same infrastructure which is already in place,” Schuler 

says. 

“Dalmacia, the disseminated Cu project, has been partially 

drilled out. Current work is limited to relogging of drill holes and 

developing a new geological interpretation of the deposits. When 

this is completed, in August, decisions will be made as to what 

further work will be done,” he added.

BMR’s corporate presentation alludes only briefly to the 

Los Mantos site, and Schuler confirmed that it is not under 

consideration at present because of “metallurgical issues”.

While Punitaqui will be BMR’s primary focus in Chile for the 

next few years, Schuler confirmed that the firm is actively 

seeking additional copper and lithium properties in Chile, and 

is considering the full range of projects, from greenfield to 

advanced. 

In the meantime, BMR is seeking additional financing primarily to 

enable it to transition from brownfield to greenfield exploration 

at Punitaqui, since there is so much untested terrain.

The four primary deposits lie along the 25km Zupilocos-Mina 

Juana trend which hosts at least seven other deposits that 

BMR will start drill testing once MAP resumes copper and gold 

production. While immediate plans are to drill test and delineate 

resources at the first four sites, plant startup is dependent on 

sufficient resources being delineated, Schuler notes.

He doubts that there will be any cross-financing for Chile from 

BMR’s North American cobalt operations, and expects the firm to 

continue running equity financing initiatives specifically for the 

benefit of Chilean operations.

Mike Schuler, Chile exploration manager 

While Punitaqui will be BMR’s primary 
focus in Chile for the next few years, 

the firm is actively seeking additional 
copper and lithium properties

https://chilexploregroup.cl
https://www.alsglobal.com/
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HOT CHILI: CHASING THE BIG BUCKS 

ARTICLE

Last November we reported how Hot Chili’s Cortadera discovery 

came to overshadow its 273mt Productora property and how the 

company planned to merge the two projects into a full district 

called Costa Fuego.

Hot Chili (ASX: HCH) has since acquired other sites nearby 

- Valentina, San Antonio and Santiago Z – and the investment 

requirements for Costa Fuego are escalating rapidly.

So it was that in early August the firm welcomed a A$14.4mn 

investment by Glencore (LSE: GLEN), in exchange for a 9.99% 

stake in Hot Chili. This agreement was part of a A$35mn private 

placement with institutional investors, and in August the junior 

also launched a A$5mn share purchase plan.

Of the A$40mn raised in this way, A$15mn were immediately 

siphoned off to make the final payment on the outstanding 

options to acquire Cortadera, so the firm now has A$35mn 

available for project development.

It doesn’t stop there though. In July Hot Chili started the process 

to list on the Toronto Stock Exchange. More than simply covering 

investment requirements, this is a move to raise the firm’s value 

for shareholders and gain access to a broader market, country 

manager José Ignacio Silva told Chilexplore Report.

A recent corporate presentation highlights that the firm had an 

enterprise value of US$82mn in July, placing it far from peers 

like Filo Mining (US$694mn EV), Solaris Resources (US$1bn EV) 

and SolGold (US$975mn EV) when these firms have comparable 

projects in terms of tonnage and grade, and none of them are at 

low-altitude or close to the coast. 

Hot Chili estimates combined tonnage of 724mt for Costa Fuego, 

while Filo, Solaris and SolGold claim 600mt, 571mt and 2bt, 

respectively. This puts Hot Chili’s value per pound of CuEq at 

US$0.01 compared to US$0.082, US$0.171 and US$0.034 at these 

rivals, all of which are listed on the TSX.

Considering the size and quality of its properties, Hot Chili is aware that it is under-valued financially, and is addressing the 
issue in multiple ways.

Listing on TSX is the obvious immediate step, but Glencore’s recent 

addition to the mix shows that there is scope for corporate deals. 

As always, the financing requirements evolve in accordance with 

the evolving resource definition, so if another big company comes 

knocking tomorrow or Glencore proposes additional input, it’s 

always worth considering further modifications to the company 

structure, Silva notes.

By mid-August Glencore was already setting up a team to assess 

Costa Fuego and decide whether Hot Chili’s plan could benefit 

from changes, but from Silva’s perspective it is still too early to 

glean what kinds of changes Glencore will propose.

https://chilexploregroup.cl
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WHERE IS THIS MONEY GOING?

Hot Chili recently completed 44,000m of drilling required to 

calculate a JORC resource upgrade - on top of 20,000m drilled by 

the previous owner – and the firm expects to file the paperwork 

before year-end. The budget for the current campaign was in the 

order of US$20mn, but results so far indicate that much more 

drilling is necessary.

This should expand on the current high-grade inventory of 56.6Mt 

at 0.97% CuEq, and the most recent assay results from the third 

ore body at Cortadera include 410m @ 0.6% CuEq (0.5% Cu, 0.2g/t 

Au) from hole 88D, at 440m to 850m depth with the last 144m 

grading 1.0% CuEq. This was 300m southeast of hole 13D, which 

reported the best results to date: 188m @ 1.1% CuEq (0.9% Cu and 

0.4g/t Au) at approximately the same depth.

The first of the three ore columns at Cortadera is considered 

closed, but there is still the possibility that the second and third 

columns are interconnected, Silva says. Similar structures like 

Solgold’s Alpala deposit in Ecuador required at least six times as 

much drilling for a full understanding of the deposit, particularly 

at depth.

The results to date still require a lot of analysis to determine 

whether the best potential is lateral or vertical and Silva thinks it 

will be a matter of months to discover the true growth potential 

of the deposit. 

At the same time, Hot Chili is getting a feel for the Santiago Z 

deposit, just a few kilometres south of Cortadera, and is currently 

Cortadera maiden resource estimate

running basic geological mapping and soil sampling. Silva expects 

the firm to have an aggressive drilling campaign planned by year-

end. 

Much has been said of Costa Fuego being one of the most 

environmentally friendly mineral ventures to date in Chile. Being 

close to the coast and low altitude the project can rely entirely 

on seawater, even for spraying the roads to keep the dust down. 

And there are wind and solar projects in the area that give Costa 

Fuego good prospects for maximising the amount of renewable 

power in its energy matrix. 

Costa Fuego is one of the most 
environmentally friendly mineral 

ventures to date in Chile, and continues 
to evaluate alternative energy sources, 

as well as power storage solutions

https://chilexploregroup.cl
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The firm continues to study measures for improving the 

environmental footprint, and at present is evaluating other 

alternative or renewable energy sources, as well as power 

storage solutions, since the renewable options cannot be relied 

upon 24/7, Silva noted. 

In the Chilean media Silva has spoken out against firms hoarding 

property titles without developing them. On this point he clarified 

that he doesn’t believe this is a matter to be addressed in the 

ongoing discussions for a new constitution in Chile. It’s more a 

case of the new constitution having potential to further support 

mining law that is already relatively strong.

“We DO have a good system, it just needs a bit of help. I was 

speaking of improving the general mining law in Chile,” he said, 

adding, “our laws keep us comparable with Canada and Australia. 

Those are the examples we need to follow. We hope the average 

Chilean appreciates that.”

The most important thing is that Chile retains its tripartite mining 

market structure: on one hand, state-owned first class copper 

producer Codelco; secondly, a strong Mining Development Agency, 

ENAMI, supporting the culture and the environment for small and 

medium scale producers in Chile; and thirdly, a strong and healthy 

private sector that can invest in the long-term, supported by a 

business-friendly jurisdiction. “Enami is a very important partner 

for small miners, and the private sector is well-supported today, 

but the relationship can still be improved,” he concluded. 

https://chilexploregroup.cl
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NEWS

NEWS
ARGENTINA

FILO REPORTS 425M @ 1.55% CUEQ, EXTENDS DEPOSIT 750M TO 
NORTH

The latest two results, holes 49 & 51, in red

Results from two more holes at the Filo del Sol project, owned 

by Filo Mining (TSXV: FIL), further confirmed the quality of the 

deposit, returning 425.3m @ 1.55% CuEq (0.42% Cu; 0.44g/t Au; 

91.5g/t Ag), including 56m @ 629.1g/t Ag from a depth of 228m.

Hole 51 also extended the mineralized zone by 750m to the north, 

bringing the total north-south extent of mineralization to 4,500m, 

and registering 344m at 0.50% CuEq from 246m depth. 

Filo has now reported findings from13 of the 15 holes in the 

current campaign. The final two holes, 52 and 53, were stopped 

well short of target depths at 152m and 150m respectively, but 

drilling was set to resume mid-August.

Highlights from the campaign were 163m @ 5.43% CuEq from hole 

41 in May, and 676m at 0.92% CuEq from hole 46 in July.

https://chilexploregroup.cl
http://www.sterlingcassidy.com
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ARGENTINA

ARGENTINA WRONGLY DECLARES CHILE TERRITORY SHARED

BRAZIL 

NEXA SEEKING COPPER PROJECTS IN ECUADOR

CHILE 

IP SURVEYS CONFIRM FOUR ALGARROBO TARGETS FOR NOBEL 

The Argentine government annulled a decree declaring the 

Magellan Strait and the Drake Passage (Mar de Hoces) “a shared 

area for the purposes of exploration, research and control” after 

Chile formally reminded the Alberto Fernández administration 

The world’s fourth-largest zinc producer Nexa Resources, a unit 

of Votorantim, revealed plans to increase exposure to copper. 

Nexa CFO Rodrigo Menck told Bloomberg his firm is targeting 

copper exploration in Namibia and in Ecuador, where it recently 

Nobel Resources Corp. (TSX-V: NBLC) completed 

IP surveys at its Algarrobo copper project and 

received assays for the initial wide spaced drill 

program of 31 holes.

The surveys targeted 5km of strike length in the 

northeast sector, indicated by informal mining 

operations in the past, and terrain to the south 

identified by Nobel and dubbed the Gloria Trend. 

The surveys, including seven lines of IP totaling 

40km, confirmed four main targets: Central, 

Northeast, Gloria and South.

Diamond drilling is expected to commence in 

September, targeting the Central and Northeast 

targets first.

Location of the Central, Northeast, Gloria and South targets

that the territory is entirely Chilean.

Argentina accepted that the decree was erroneously drafted, and 

that Chile’s claim is clearly detailed in treaties drawn up in 1881 

and 1984.

launched a subsidiary.

Nexa already owns a copper property in Peru, Mina Magistral, 

and by year-end 2021 expects to obtain the necessary permit to 

develop the mine.

https://chilexploregroup.cl
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CHILE

A FLURRY OF RESULTS FROM TESORO’S TERNERA TARGETS

Hole 154 shows strong gold mineralisation outside of the existing Mineral Resource model

Tesoro Resources (ASX: TSO) now has six drill rigs working at its El 

Zorro gold project, four at the Ternera target and two at Ternera 

East, and in early August reported assay results from 14 holes. 

Highlights include the definition of a new mineralised north-

south fault zone along the western edge of the Ternera Resource 

model, and positive gold intercepts in the hanging wall zone to 

the east.

On the western side, hole 154 returned a 230g/m intercept, the 

15th >100 gram metre intercept at Ternera, and the same hole 

yielded 39.55m @ 1.31g/t Au from 3.45m, plus 67.00m @ 3.44g/t 

Au from 109m. Results from hole 150, nearer the centre of the 

system, included 11.00m @ 1.33g/t Au from 265m.

At Ternera East, 400m from the main deposit, hole 166 returned 

37.00 @ 0.49g/t from 297.00m. 

Tesoro has completed 207 diamond drillholes at El Zorro, with 

63,698m drilled. Assays remain outstanding for 48 holes.

https://chilexploregroup.cl
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CHILE

NEWCREST EXITS PARTNERSHIP WITH MIRASOL

Newcrest International Pty Ltd., a subsidiary of Newcrest Mining 

Ltd. announced that it is terminating its option and farm-in 

agreement pertaining to the Altazor and Gorbea projects owned 

by Mirasol Resources Ltd. (TSX-V: MRZ). 

Newcrest will continue exploring at Gorbea and is preparing for a 

drill program, with planned commencement in Q4 2021. Newcrest 

also remains committed to completing at least 2,000m of drilling 

at Gorbea before the end of 2021, including an initial drill test 

of the promising El Dorado Au target, and an additional 6,000m 

before the end of 2022.

Newcrest spent more than US$3mn on the 33,000ha Altazor 

project and highly prospective drill ready targets have been 

identified, which now remain untested.

Mirasol has commenced a detailed review of the Altazor 

exploration data and targets generated in order to assess its 

options to advance the project. The firm is engaging with local 

stakeholders to be in position to drill the project during the 

upcoming field season either with a partner or as a self-funded 

project.

Location of the Gorbea and Altazor HSE projects

https://chilexploregroup.cl
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CHILE

NEW TEM SOUNDING PROMPTS 3000M DRILL PROGRAM AT 
GOLDEN ARROW’S ROSALES PROJECT

Vertical section of the G1 and G2 anomalies

Golden Arrow Resources Corporation (TSX-V: GRG) identified 

one or more zones of moderate conductivity within 250m of the 

surface at its Rosales Copper Project, interpreted to correlate 

with near-surface conductivity anomalies reported in June.

The information stems from an additional TEM sounding survey 

that also detected a more prominent sub-horizontal conductor 

at approximately 500m depth, and with occasional sub-vertical 

zones of increased conductivity connecting the near-surface and 

deep conductive features.

The conductivity anomaly targets reported in June were G1 and 

G2, covering 850x500m and 600x400m at surface, approximately 

500m apart, and starting 100m below surface.

Golden Arrow will now proceed with a 3,000m phased reverse 

circulation drill program starting with 1,400m in August to test 

the upper and lower conductors and confirm the interpretation, 

and then 1,600m to test the extent of the anomalies as well as 

other targets.

The new data suggests a stratabound or mantos-style copper 

deposit model, which is further supported by the mineralization, 

alteration and host rocks identified to date at Rosales, stated 

Brian McEwen, Golden Arrow’s VP of Exploration and Development.

https://chilexploregroup.cl
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Cordoba Minerals Corp. (TSXV: CDB) appointed Dr. Ernesto Lima as 

Vice President and Project Director of the company’s 100% owned 

San Matias Copper-Gold-Silver Project.

Originally from Uruguay, Dr Lima has over 25 years of experience in 

project development and management, and comes from his recent 

post as Project Development Director at Endeavour Silver Corp. from 

2020 to August 2021, after serving as COO at Valor Resources Ltd. 

from 2016 to 2019. 

In July, Cordoba completed 10,160m of diamond drilling at the San 

Matías project’s Alacran deposit, aimed at converting Inferred 

Resources to the Measured & Indicated categories, and the firm is 

preparing a further program of 60,000m drilling in support of the 

project’s PFS, expected to be filed by year-end.

SolGold (LSE, TSX: SOLG) began a six-hole drilling 

program to test extensive coincident surface 

geochemical and geophysical anomalies at its 

Sharug Project in southern Ecuador.

The operations are directed at the 600m x 1200m 

Santa Martha copper gold porphyry target. 

Sharug is controlled by Green Rock Resources 

S.A., a subsidiary 100% owned by SolGold. The 

firm has received regulatory approvals for or 

13 drilling platforms to accommodate multiple 

holes at Santa Martha.

COLOMBIA

CORDOBA MINERALS APPOINTS ERNESTO LIMA AS SAN MATÍAS 
PROJECT DIRECTOR

ECUADOR

SOLGOLD STARTS DRILLING AT SHARUG

Dr Ernesto Lima moves from Endeavour Silver to Cordoba Minerals

Location of Santa Martha target at Sharug

https://chilexploregroup.cl
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ECUADOR

GOVERNMENT GIVES MINISTRY 100 DAYS TO DRAFT MINING 
ACTION PLAN

PERU

PEMBROOK, MINANDEX TRANSFER PECOY TO MICH IN REVERSE 
TAKEOVER

Ecuadorian President Guillermo Lasso

In early August, Ecuador’s new administration tasked the 

energy ministry with a mandate to draft an action plan outlining 

the legal and environmental responsibilities of mining and 

exploration firms while, at the same time keeping the sector 

attractive for private investment. 

This includes a review of the norms around government 

consultation of indigenous groups when defining decrees or 

decisions that may impact their localities.

The ministry must also devise a plan for licensing informal or 

Mich Resources Ltd. (CSE: MICH), Pembrook Copper Corp. and 

Minera Andina de Exploraciones SAA (Minandex) agreed a reverse 

takeover operation with the latter two acquiring a 70% interest 

in Mich.

As a precursor to the transaction, Mich agreed to acquire the 

advanced stage Pecoy copper exploration project from Pembrook 

and Minandex in exchange for 120.7 Mich shares plus US$2mn 

cash.

Pembrook and Minandex hold historical information about the 

13,300ha Pecoy project resulting from 48,500m of diamond 

drilling (121 drill holes) dating back to 2009.

Pecoy lies in Peru’s Cretaceous Copper Porphyry Belt some 

100km northwest of the Zafranal copper porphyry project owned 

by Teck Resources and Mitsubishi Materials Corporation.

traditional mining operations.

The announcement was well-received by mining firms such as 

SolGold and Aurania, as well as Ecuador’s mining chamber. The 

energy ministry must publish the action plan within 100 days.

In the run-up to his election in April, President Guillermo Lasso 

was tapped as a pro-business candidate who stressed that 

firms would be expected to respect mining laws and ensure 

environmental sustainability.

https://chilexploregroup.cl
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Consistent results across 158m of sampling

PERU

CHIP SAMPLES DELINEATE MINERAL OUTCROP AT LATIN METALS’ 
LACSHA PROJECT

Latin Metals Inc. (TSXV: LMS) believes initial rock chip results from 

its 4000ha Lacsha property could represent the upper weathered 

portion of a potentially large porphyry system

Results proved consistent over 158m of outcrop at the 2km x 

1km Lacsha South target, including 30m grading 0.22% copper 

and 76ppm molybdenum. The company awaits assay results from 

326m of rock chip sampling at the neighbouring Lacsha North 

target, which has a 1km x 1km footprint.

Talks are underway with nearby communities to secure the 

necessary access agreements required for drill permits at 

Lacsha.

Meanwhile, Latin Metals acquired an additional 700ha at its 

Auquis copper project, bringing total coverage to 3,600ha. Stream 

sediment anomalies on the property suggest a 3.5km by 2.0km 

target area that has returned assay results of >300 ppm copper.

The company owns a third copper property in Peru, Jacha, which 

is 200km east of Auquis.

https://chilexploregroup.cl
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PERU

INCA ADDS 3600HA TO RIQUEZA RIGHTS

Inca Minerals (ASX: ICG) obtained rights to five concession areas 

adjacent to its Riqueza copper-gold project, adding 3600ha to the 

6358ha already controlled.

The new blocks represent a project extension named Riqueza 

South.

For the Occorccocha I, Occorccocha II and Ccarhua II blocks 

Inca succeeded in outbidding Anglo American Peru, whereas the 

Ccarhua I and Gutierrez II blocks were uncontested.

These blocks surround a cluster of five high-quality blocks won 

by Anglo American, which now controls 2,100ha of the Riqueza 

South area.

Location of Riqueza South project in relation to Riqueza

A review of recent mapping programs confirms the greater 

Riqueza epithermal-porphyry-skarn system continues from 

Riqueza to Riqueza South, with a total mineralised footprint of 

over 12km x 5km.

Satellite image interpretation, mapping and sampling done by Inca 

prior to the auction confirmed significant copper occurrences 

within the Occorccocha II concession. And in November 2020 the 

firm announced mapping and sampling results that confirmed 

copper/silver mineralisation and porphyry within Ccarhua I, 

notably two zones of interest, dubbed Cerro Vicuña and Cerro 

Ccarhua.

https://chilexploregroup.cl
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PROJECT SHOWCASE

Available Area for Exploration Agreement: Cerro Balcón Project 
Polymetallic mineralization type Porphyry Cu -Mo. 

 
 
The Cerro Balcón Prospect is located in the First Region, on 
the eastern edge of the Cordillera de la Costa, 15km NW of 
Huara, within the Cretaceous belt. This target was detected 
by a nitrate survey in the 1990s, through short drill holes 
(6m), detecting Cu anomalies between 200 and 1,000ppm 
and Mo anomalies between 20 and 33ppm. Cerro Balcón has 
a basic geology stage of 1:5,000, which had geochemical 
samples that showed Cu and Mo anomalies, in two sectors 
(C ° Balcón N and S), with Balcón N being the most relevant. 
In a later stage, 27 drillholes were carried out (25 RC and 2 
DDH), totaling 5,232 m with lengths between 11 and 395 m. 
distributed in a belt of 2.5 x 1.5 km (the NW-SE direction). 
The RC drillings made it possible to delimit a central area of 
1,500m E-W, with Cu values between 0.1 and 0.3%, 
contributed by the oxidized and mixed zone, confirming the 
Cu anomalies detected on the surface. 
 
Geologically, the Cerro Balcón covers an area of 11 square 
kilometers, where approximately 20% of the surface is 
covered by colluvium and regoliths. The outcrops consist 
mainly of Lower Jurassic andesitic volcanic rocks, which were 
intruded by dioritic to granodioritic intrusives, assigned to 
the Upper Jurassic – Lower Cretaceous. The intrusion 
produced a strong biotitic metasomatisms in the andesitic 
rocks. Additionally, a diatreme emerges, consisting of 
phreatomagmatic breccias that occupy an approximate area 
of 2 square kilometers. 
The mineralization is closely linked to the potassium biotitic 
alteration that affects the box andesites. The minerals 
present in the oxide zone its related to atacamite, 
brochanthite, chrysocolla and black oxides, while in the 
mixed zone, Py> Cpy, green ox, Cc and Cv are found. 
 

 
Figure N° 1: Isoleys of CuT and drillhole distribution. 
 

 

 
Figure N° 2: Drilling in mixed mineralization, increasing 
Cu and Mo in depth. 
 
Some 200m long RC drill holes were suspended (150m 
column), in mixed mineralization housed in biotitized 
andesites, for example ARBA-04 and ARBA-05. 
 
It is common on the surface, to find Cu oxides, green and 
black, scattered in the volcanic rocks close to the contact 
with the intrusives. The same occurs in the DDH drillings, 
where mineralization is not linked to veinlets, Py-
gypsum-limonites-ferrimolybdenite, Qzo-Py-limonites; 
Feld K-Qzo-limonites. Additionally, few Qzo-Py-Mo type 
B tardimagmatic veins are observed. 
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