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1. SUMMARY 

The author was requested by NRG Metals Inc. (“NRG”) to assess the technical merits for lithium and 
potassium exploration at its Carachi Pampa Lithium Project (“Project”), located in the Carachi Pampa basin in 
the high elevation Puna region of Catamarca province, northwestern Argentina. The Project lies within the 
Lithium Triangle of South America, which encompasses parts of the basins and ranges throughout the Andean 
Puna Region of Argentina, Bolivia, and Chile, where closed basins have allowed development of a number of 
lithium and potassium brine deposits. 

The Project is located 282 Km northwest of the provincial capital of Catamarca and some 340 Km west-
northwest of Caldera in the 3rd Region of Chile, which is the closest commercial sea port on the Pacific Ocean.  

Access to the Project from the city of Catamarca totals 562 Km by paved roads, including 30 Km of good dirt 
roads. Travel time is about seven hours.  From Copiapó, Chile, access is by well-maintained dirt and paved 
roads totalling 960 Km.  Driving time from Copiapó is about 15 hours. 

The Project consists of two rectangular mining properties known as Beatriz (3,004 hectares), which is 
registered to Enrique Perez-Antich and Rinaldo N. Herrera and Luz María (3,383 hectares), which is registered 
to Crydon S.A.  The properties are duly registered at the Juzgado Electoral y de Minas of Catamarca. Both 
properties are free and clear from any liens, charges or encumbrances.  NRG has signed separate Letters of 
Intent with both owners, which give NRG the right to enter into Exploration and Option to Purchase 
Agreements subject to satisfactory completion of due diligence and making a series of payments set forth in 
the Letters of Intent.  

Climate in the area of the project is typical of high elevation Andean regions. It is extremely dry (<40% 
humidity), normally windy, the atmosphere is depleted in oxygen, and temperatures range from 24°C to -
28°C, with an overall annual average of 5°C. Vegetation in the area consists of low steppe-type shrubs and 
occasional grasses near water sources. The main fauna are vicuna and llamas, foxes, flamingos and a few 
pumas (cougars). 

Physiography in the project area is characterized by an endorheic basin with a closed drainage forming a 
saline lake in the southern portion of the Carachi Pampa basin where a saline crust is developed as a 
consequence of the high evaporation regime.  

The Puna Region of Argentina (provinces of Jujuy, Salta and Catamarca) comprises some 30 salars, generally 
with potential to host lithium-potassium mineralization. These Salars include: i) producing operations at FMC 
Lithium’s Mina Fenix at the Salar del Hombre Muerto West and Orocobre’s operations at Salar de Olaroz; ii) 
several advanced exploration projects, such as Cauchari (Soquimich),  Salar de Ratones-Centenario (Eramine), 
Salar de Llullaillaco (International Lithium), Rincon (Ady Resources), Salar de Diablillos (Lithium-X) Salar del 
Hombre Muerto East (Galaxy Resources);  and iii) a number of other projects in development, such as Salinas 
Grandes (Orocobre-Advantage Lithium) and Pastos Grandes (Millennial Lithium). Very limited exploration for 
lithium was conducted in the Carachi Pampa basin in 2009 by Marifil Mines Ltd, a Canadian junior company. 

Work completed by NRG at the Salar de Carachi Pampa project includes geological mapping, surface and near 
surface auger sampling of brines and geophysics.  Sample assays indicate anomalous results of 37 and 55 mg/l 
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lithium. A Vertical Electrical Sounding (VES) geophysical survey revealed a consistent sub-surface horizon that 
is strongly conductive. This is interpreted by Sergio Lopez & Associates to represent a thick, brine-rich zone 
that may be a paleo-salar that has been developing since Pleistocene time. The paleo-salar is postulated to 
extend under alluvial fan cover to the northeast and north. 

The author considers that the Carachi Pampa Lithium Project is a Project of Merit, and the author 
recommends continuing exploration on the Project by testing the paleo-salar with a phased drilling program 
as soon as drilling permits can be obtained. The author also recommends that NRG consider acquiring 
additional property in the area. 
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2. INTRODUCTION  

NRG Metals Inc. requested the author to evaluate the technical merits of certain mining properties located in 
Catamarca, Argentina, known as Luz Maria (File 1209-C-2006) and Beatriz (File 10-P-2016), (the “Properties” 
or the “Project”). Both mining properties lie in the central portion of the Carachi Pampa basin in the 
Department of Antofagasta de la Sierra, Province of Catamarca, northwestern Argentina in what is known as 
the Lithium Triangle of South America, which encompasses portions of Argentina, Bolivia and Chile.  

Both properties were originally claimed for diatomite, and they have been the subject of preliminary studies 
by their owners to evaluate commercial production of diatomite. However, previous exploration 
reconnaissance by third party explorers on adjacent mining properties detected anomalous lithium values.   

NRG is a junior Canadian minerals exploration company that currently owns the Groete Gold Project in 
Guyana, South America, and the L.A.B. Graphite Project in Quebec, Canada.  The company has formed an 
Argentine subsidiary, NRG Metals Argentina S.A., and it is actively seeking to acquire, explore and develop 
brine-based lithium targets in Argentina.  

The format and content of this Report are in accordance with the requirements of Canadian National 
Instrument 43-101 (Standards of Disclosure for Mineral Projects), including Form 43-101 F1 (Technical Report 
and Companion Policy 43-101CP).   

Exploration data used in this Report were made available to the author by Sergio Lopez & Associates of Salta, 
Argentina and NRG, and the data has been verified in the field by the author. The Report also draws on 
information on the geologic setting available in the public domain plus data gathered on the properties by 
NRG. Geophysical data collected by Conhidro SRL of Salta and Catamarca, Argentina at the Properties has 
been incorporated into this Technical Report as requested by NRG.  

This report was prepared by Nivaldo Rojas, who is a Mining Engineer with a degree in mining engineering 
from the Universidad de Atacama in Chile.  The author is independent of NRG according to the criteria set 
forth under Canadian National Instrument 43-101, and he is experienced in the geology, processing and 
development of lithium deposits in Argentina.  He is a Fellow of AUSIMM, and by reason of education, past 
relevant work experience, and AUSIMM membership. He fulfills the requirements to be a "qualified person" 
(“QP”) for the purposes of NI 43-101.  

The author visited the Luz Maria and Beatriz Properties on October 20 and 21, 2016 in the company of 
personnel from Sergio Lopez & Associates and Conhidro SRL. The objectives of the personal inspection were 
as follows: 

• To become familiar with the layout and scale of the Luz Maria and Beatriz Properties including the salar 
distribution, bedrock outcrops, diatomaceous earth occurrences, and evidence of other earlier exploration 
activities; 

• To observe sampling locations including shallow hand dug test pits and hand auger sample locations. 

• To collect an independent sample at the Property. 

The field inspection of the author was coincident with NRG’s brine sampling campaign and the Vertical 



                                                                                                       

10 
 

Electrical Sounding (VES) geophysical survey. The objectives of the field review and inspection were fully 
achieved.   
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3. RELIANCE ON OTHER EXPERTS 

For the purpose of this Technical Report, the author relied on the due diligence and title review on the 
Property completed by Dr. Jorge Vargas Gei, an attorney with the law firm Vargas Galíndez Abogados of 
Mendoza, Argentina. Dr. Vargas Gei is a graduate of Universidad de Mendoza School of Law, Argentina, and 
holds a Master of Law Degree and a Master’s in Business Administration degrees both from University of 
Wales, Aberystwyth, United Kingdom, and he has completed the Program for General Management at the 
IAE Management and the Business School of the Universidad Austral, Buenos Aires, Argentina.  Dr. Vargas 
provided a title opinion on the Luz Maria property entitled “Title opinion of mining rights “Beatriz” and “Luz 
Maria”, dated November 23, 1016 and attached hereto as Section 30.1.  Dr. Vargas’ title opinion is relied 
upon for the material covered in Sections 4.2, 4.3, 4.4 and 4.5 of this report. 
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4. PROPERTY LOCATION AND DESCRIPTION 

4.1 Property Location  

The Properties are located in the Department of Antofagasta de la Sierra (a Department is similar to a county), 
in the southern portion of the Puna region of Catamarca Province, northwestern Argentina. They lie near the 
center of the Salar de Carachi Pampa Basin, 20 km west of the village of El Peñón, 35 km south–southwest of 
the town of Antofagasta de la Sierra and 282km west-northwest of the  provincial capital city of Catamarca. 
The Property is 340 km northeast in a straight line from Caldera, the closest seaport on the Pacific coast of 
Chile (Figure 4.1). The central coordinates of the Salar are 26°22’ south latitude and 67°27’ west longitude, 
and the average elevation is 3,010 meters above sea level (masl).  

 
Figure 4.1: Location of Carachi Pampa Project (Rojas & Assoc. 2016) 

4.2 Property Description 

The surface of the Carachi Pampa basin is fairly flat. It is a roughly NW-SE oriented rectangular feature 
measuring approximately 17 Km by 10 Km. The salar portion of the basin occupies only the southwestern 
sector of the Carachi Pampa basin, while large alluvial fans covering 24 Km x 11 Km occupy the northeastern 
part of the basin. 

The mining properties being acquired by NRG are Luz Maria, which is registered at the Juzgado Electoral y de 
Minas of Catamarca province to Crydon S.A., and Beatriz, which is registered to Enrique Perez-Antich and 
Rinaldo N. Herrera. The properties are both rectangular shaped and cover a combined surface area of 6,387 
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hectares. Most of the properties are located over Holocene alluvial fans, and the southwestern part of Luz 
Maria is peripheral to the northern portion of Carachi Pampa salar lake. 

Table 4.1: Properties under agreement to NRG in the Carachi Pampa basin. 

Property 
Name 

File Application 
Year 

Area 
(Has.) 

Corner Coordinates  
Posgar 94 zone 3 

(corners) Owner registered 

Identification East North 

Beatriz 10P2016 2016 3004 3,354,400 7,088,633 
Enrique Pérez-Antich 
& Rinaldo N. Herrera 

        3,360,400 7,088,633   

        3,360,400 7,083,633   

        3,354,400 7,083,633   

        3,356,352 7,086,110 Discovery Point (MD) 

Luz Maria 1209C2006 2006 3383 3,356,252 7,076,957 Crydon S.A. 

        3,356,252 7,083,633   

        3,351,010 7,083,633   

        3,351,009 7,076,957   

        3,354,185 7,076,957 Discovery Point (MD) 
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Figure 4.2: Location of NRG’s mining properties.  

Note that water/brine occurs at the SW corner of Luz María. Expected salar extension on the rest of Luz María 
and on Beatriz are covered by recent alluvial fans (Rojas & Assoc. 2016). 

 

4.3 Types of Mineral Tenure 

There are two types of mining rights tenure under Argentine mining regulations, Cateos (Exploration Permits) 
and Minas (Mining Permits).  

Cateos/Exploration Permits are licenses which upon granting allow the property holder to explore the 
property for a period of time that is proportional to the size of the property.  The basis of the timeframe is 
that an Exploration Permit for 1 unit (500 hectares) has a period of 150 days.  For each additional unit (500 
hectares) the period is extended by 50 days.  The largest Exploration Permit is 20 units (10,000 hectares) and 
has a period of 1,100 days.  The period starts 30 days after the grant of the permit. The mining fee (“canon”) 
payable is AR$3,200 per 100 hectares per year (approximately US$2.13 per hectare per year at the current 
exchange rate) starting three years after a cateo is granted. 

Minas/Mining Permits are licenses which allow the holder to exploit the property subject to regulatory and 
environmental approval. Only the Exploration Permit holder may apply for a Mining Permit as a consequence 
of a discovery made within an Exploration Permit area, but anyone can apply for a Mining Permit over vacant 
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ground. New mining permits may also be awarded for mines that were abandoned or for which their original 
mining concessions were declared to have expired. In such cases, the first person claiming an interest in the 
property will have priority. If more than one person claims at the same time for such permit, the provincial 
mining authority must hold a drawing to determine who will be awarded a new mining permit. 

Mining Permits are unlimited in duration so long as the holder meets its obligations under the Mining Code, 
including payment of the annual canon fees, completion of a survey, submission of a mining investment plan, 
and meeting the minimum investment commitments (which is equal to 300 times the annual canon payment 
spent over a period of five years, payable within five years of the filing of a capital investment plan).   

The type of mineral commodity the holder is seeking to explore and exploit must be specified for both types 
of tenure (cateos and minas).  Permits cannot be over-staked by new applications specifying different 
minerals; however adding different mineral commodities to a claim file is relatively straightforward.   

4.4 Surface Owners vs Mining and Exploration Rights  

Pursuant to Argentina legislation, minerals belong to the provinces, except for certain types of mineral 
occurrences that belong to the surface owner, such as quarry products (limestone, construction materials and 
ornamental rocks).  

Due to the common coexistence of separate surface and mineral rights within the same area, and in order to 
resolve likely conflicts between the surface owner and the owner of an exploration or exploitation license, 
article 13 of the Mining Code states that “the exploitation of mines, their exploration, concession and other 
consequent acts, have the nature of public benefit”. Based on this principle, Exploration and Mining Permits 
have primacy over surface rights, provided that certain legal requirements are met, basically consisting of due 
compensation for damages or the posting of a bond when the amount of the compensation is not agreed with 
the surface owner or when the works to be done are urgent. 

The owner of an Exploration Permit has the right to explore and therefore to access the area from the 
moment that the Exploration Permit has been granted subject to approval of an environment impact report 
(Informe Impacto Ambiental or “IIA” in Spanish).  The Exploration Permit guarantees its owner access and 
exploration exclusivity of the area that has been granted even to the extent of obligating the police to enforce 
the miner’s rights.  

Similarly, the owner of a Mining Permit has the right to start works and to access the mining property from 
the moment that the exploitation concession has been granted.  

Surface owners have the right to require either due compensation from the licensor for the damages caused 
by the exploration and mining activities and the occupation of the land, or to post a bond with the Mining 
Judge guarantying that likely damages will be compensated. None of these claims or requirements could stop 
the exploration or exploitation works if the licensor agrees to pay the compensation or damages claimed by 
the surface owner or, if there is no agreement on that, if the explorer/miner posts a bond with the mining 
authorities. 



                                                                                                       

16 
 

4.5 Standing of the Mining Licenses 

The Vargas Galíndez law firm of Mendoza reviewed of the titles and files for the Properties and issued a Title 
Opinion, which is attached in Section 24.1.   In summary, Vargas Galíndez concluded: 

a) Both properties, Luz Maria and Beatriz, are in good standing and comply with applicable 
regulations.  

b) Both properties, Luz Maria and Beatriz, are free and clear from any liens, charges or 
encumbrances, recorded in the relevant registries.  

c) The mining fee (canon) for Luz Maria is paid up to the first semester of 2016 and the fee for the 
second semester must be paid before the end of the year.  

d) Beatriz does not pay a mining fee (canon) until the second semester of 2019. 

4.6 Canon Fees 

The separate claims that make up the Carachi Pampa Lithium Project are classified as are “minas” or mining 
permits and therefore are unlimited in duration, provided that the biannual canon fees  of approximately 
US$2.13/hectare are paid each year.  

4.7 Interest in Properties  

NRG has entered into separate Letters of Intent (“LOI”) agreements for the Beatriz and Luz Maria properties 
(Figure 4.2), which are described below. 

4.7.1 Letter of Intent (LOI) on the Beatriz Property 

On September 14, 2016, NRG and the Perez-Antich/Herrera group (the Owner) signed a LOI to enter into an 
Exploration and Option to Purchase Agreement for the mining rights for lithium, potassium and associated 
minerals for the property named Mina Beatriz, File 10-P-2016. Terms of the LOI are given below.  

1. Upon signature of the LOI, the Owner agrees to initiate regularization of the property status including the 
prospecting permit. Upon the approval of the prospecting permit, NRG will organize professional and 
technical personnel to complete a prospecting plan, including surface and subsurface sampling (hand dug pits 
and auger hole testing) and geophysical work. 

3. Upon the approval of the prospecting permit, a term of 90 days commences to complete legal and technical 
due diligence with the aim of signing an Exploration and Purchase Option Agreement subject to the following 
conditions:  

a) Upon signing the Exploration and Purchase Option Agreement, NRG will make a payment of 
US$120,000 to the Owner. 

b) At the first year after signing the Exploration and Purchase Option Agreement, NRG will pay the 
Owner US$200,000. 

c) At the second year after signing the Exploration and Option Agreement, NRG will pay the Owner 
US$200,000.  
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d) At the third year after signing of the Exploration and Option Agreement, NRG will pay the Owner 
US$200,000.  

e) At the fourth year after signing the Exploration and Option Agreement, NRG will pay the Owner 
US$600,000. 

4. The Owner agrees to convey to NRG all technical, environmental and legal information to permit successful 
completion of the Technical and Legal Due Diligence. 

5. From the signature of the LOI until the completion of the Technical and Legal Due Diligence established in 
point 3, the Owner may not encumber the property and will observe all obligations arising from the Mining 
Code. 

6. Upon completion of the fifth anniversary of the signature of the Exploration and Option Agreement, or at a 
shorter term if agreed between the parties, title to the mining rights for the property will be transferred to 
NRG. The Owner shall retain a 1% Net Smelter Return royalty (NSR), and NRG will have an option to purchase 
the NSR for US$2,000,000. Details of the Exploration and Purchase Option Agreement will be agreed upon 
during the due diligence period. 

4.7.2 Letter of Intent (LOI) on the Luz Maria Property 

On September 9, 2016 NRG and Crydon S.A. (the Owner) signed a Letter of Intent (LOI) to enter into an 
Exploration and Option to Purchase Agreement for the mining rights for the property named Mina Luz Maria 
(File 19-P-2016); Doña Carmen (File 1251-C-2006); Doña Victoria I (File 190-C-2003); and Daniel Armando (File 
1216-C-2006), located in the Salar de Carachi Pampa area, for exploitation of lithium, potassium and 
associated minerals.  Subsequent to signing the LOI, Crydon determined that it no longer owned the mining 
rights for the Doña Carmen, Doña Victoria and Daniel Armando properties, and consequently the LOI only 
pertains to the Luz Maria property.  Terms of the LOI are given below. 

1. Upon signature of the LOI, Crydon S.A. shall initiate regularization of the property, pay outstanding canon 
fees and apply for an extension and expansion of the exploration plan at Mina Luz Maria. 

2. Upon approval of the prospecting permits, NRG will make an extraordinary payment of $300,000 
Argentinean pesos (approximately US$20,000) to contribute to payment of pending canon fees.  

3. Upon approval of the prospecting permits, NRG will organize professional and technical personnel to 
complete the prospecting plan, including surface and subsurface sampling (hand dug pits and auger hole 
testing) and geophysical work. 

4. Upon approval of the prospecting permit, a term of 90 days, extendable for additional 30 days, shall 
commence to complete Legal and Technical Due Diligence, with the aim of signing an Exploration and 
Purchase Option Agreement subject to the following conditions:   

a) Upon signature of the Exploration and Option Agreement NRG shall make a payment of 
US$160,000. 

b) At the first year after signing the Exploration and Option Agreement, a payment of US$100,000 is 
due by NRG to the Owner. 
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c) At the second year after signing the Exploration and Option Agreement, NRG will pay the Owner 
US$100,000. 

d) At the third year after signing the Exploration and Option Agreement, NRG will pay the Owner 
US$250,000. 

e) At the fourth year after signing the Exploration and Option Agreement, NRG will pay the Owner 
US$250,000. 

5. The Owner agrees to convey to NRG all technical, environmental and legal information to successfully 
complete the “Technical and Legal Due Diligence”. 

6. From the signature of the present LOI until the completion of the Technical and Legal Due Diligence 
established in point 4, the Owner may not encumber the property and will observe all obligations arising from 
the Mining Code. 

7. At the end of the fifth year after the signature of the Exploration and Option Agreement, or at a shorter 
term if agreed between the parties, title to the mining rights for the properties will be transferred to a Joint 
Venture, and the terms of the Joint Venture including the exploitation of diatomite shall be agreed to 
between the parties during the due diligence period.  

4.8 Permitting 

The permitting process in Argentina is very straightforward, especially in Catamarca province. A permit to 
mine is granted as part of the mining license, but environmental approval is required by the office of the 
Juzgado Electoral y de Minas of Catamarca. This authorization is obtained by filing an environmental impact 
report (IIA).  Additional details are provided in Sections 4.3 and 4.4.  

The content of IIA reports vary according to the type and stage of activity being carried out on the property. 
The information requested is submitted administratively as an extraction permit, covering quarries, water and 
brine. The areas to be addressed, as stipulated by the Mining Secretariat of Catamarca in accord with Federal 
environmental law (Law 25675), are: 

 The nature of the contractual agreement between the company applying and the owner; 

 The drilling exploration schedule; 

 Submission of the “Solicitud de Cantera” form (Request for a Quarry); 

 Submission of a form stating that the company is debt free; and 

 Statement of the company’s legal address in Catamarca. 

Crydon S.A. has submitted an environmental impact report (IIA) to the Mining Environmental Authority of the 
Province of Catamarca. This report contemplates exploration for diatomaceous minerals, and it fulfills the 
requirements set forth in Mining Code for carrying out exploration activities. The acceptance of the IIA by the 
government, which is known as the “Declaración de Impacto Ambiental” (“DIA”), has not been granted to 
date. The DIA constitutes the permit for exploration activities.  
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Independently, in order to carry out drilling activities, NRG will need to submit an Environmental Impact 
Report for lithium and potassium brine exploration once a formal Exploration and Option to Purchase 
Agreement has been executed with Crydon. Upon submission of the new IIA, the province must evaluate the 
request and upon approval issue a DIA for lithium and potassium exploration. A DIA constitutes the permitting 
for exploration.  The DIA is valid for a term of two years starting from the date of issuance. Further 
exploration work that is not specified in the IIA requires an amendment to the IIA and the DIA.  

The owners of the Beatriz property have submitted an affidavit for mining prospecting. This statement is 
effective on October 19, 2016 for a term of six months and allows surface tasks such as geological mapping, 
rock chip sampling, auger sampling and surface geophysical work.  In order to conduct drilling activities on the 
Beatriz property, NRG would need to submit an IIA and obtain a DIA after an Exploration and Option to 
Purchase Agreement has been signed. 

4.9 Environmental Liabilities and Other Risk Factors 

Very little exploration and mining activity has occurred in the Carachi Pampa region. Most of the claims in the 
area are associated with diatomite or diatomaceous earth deposits identified on surface. Owners of the Luz 
María and Beatriz properties have carried out limited surface exploration in order to define the diatomite 
resources within each property. The author is not aware of any environmental liabilities that would affect 
NRG’s activities. 

Good relationships with the communities of El Peñón and Antofagasta de la Sierra, as well as the surface land 
owners in the Carachi Pampa region are essential in order to maintain a “social license”. Relationships with 
the Government in Catamarca and local authorities at Antofagasta de la Sierra and other local communities 
are also important in order to be able advance exploration activities.  

The author is not aware of any other significant factors or risks that may affect access, title or the right or 
ability to perform work on the property. 

 

5. ACCESSIBILITY, CLIMATE, LOCAL RESOURCES, INFRASTRUCTURE AND PHYSIOGRAPHY 

5.1 Accessibility 

Access from the city of Catamarca totals 562 Km by way of routes RN-38, RN-60, RN-40, and RP-43 passing 
through the villages of Chumbicha, Aimogasta, Alpasinche, Belén, El Eje and El Peñón along well maintained 
paved roads with 30 Km of dirt roads between El Eje and El Peñón. The project is accessed from El Peñón by 
driving west from route RP-43 for 15 Km along local dirt roads. Driving time from Catamarca is approximately 
7 hours (Figure 4.1).  

Access from Copiapó (the capital city of the 3rd Region of Chile) is approximately 960 Km by way of routes CH-
31 through the San Francisco international pass (280 Km), then RN-60 to Alpasinche (320 Km) through 
Fiambalá and Tinogasta; and routes RN-40 and RP-43 to El Peñón (290 Km) through Belén, and El Eje. Driving 
time from Copiapó is approximated 15 hours (Figure 4.1).  
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5.2 Climate 

The Carachi Pampa basin displays typical characteristics of the arid Andean Puneña climatic conditions, which 
are characterized by extremely dry and windy conditions with low temperatures and an oxygen depleted 
atmosphere due to the high elevation (3,000 to 3,100 masl).  Humidity is typically in the range of 30-40%. The 
average annual rainfall decreases significantly from east to west and from north to south (Cabrera, 1968). 

The average annual temperature is below 10°C; maximum temperatures exceed 20°C and minimum 
temperatures exceed -25°C. During the summer, rainfall, hail and snow normally occur, while in the winter 
season heavy snowfalls may occur and the temperatures become more extreme. Snow in the Puna typically 
does not accumulate on the ground for long due to high evaporation, the extreme dryness of the air and 
constant strong winds. Disruptive snowfalls are not common in the region, but when they occur they can 
disturb operations for a matter of a few days. 

Wide diurnal temperature variations on the order of 30°C to 35°C are common during both summer and 
winter, and diurnal variations are more pronounced during the winter months. 

Although the area is extremely arid, there are some places with green wetlands called “vegas”, which are 
irrigated by natural water springs. 

Wind is intense in the winter season, especially in the afternoons, and it typically decreases at night and in the 
morning. Dust and sandstorms occur occasionally, at times lasting several days, and are intense enough to 
carry clays and sand in suspension. During the remainder of the year the wind is less intense with little 
suspended material. In general, air quality is good and free of infectious or harmful contaminants.  

Rainfall during the mid-summer months can sometimes interrupt field activities. Local rainfall in the Puna 
region averages 70 mm per year. In dry years, the rain does not significantly impact field activities. In rainy 
years, precipitation can be heavy enough to inundate salar depressions with extended shallow water flooding 
over flat areas. Nevertheless, mining operations at the salars can usually proceed unhindered year-round.  

Net annual evaporation (evaporation minus precipitation) in this region is typically 750mm per year, with 
evaporation rates peaking in mid-spring to early-summer and in late-summer to mid-autumn. Solar 
evaporation slows down in the cooler winter months and can be locally offset by heavy rains during the mid-
summer months.  

5.3 Meteorological Data Sources 

Climate data have not been collected continuously within and around the Carachi Pampa salar watershed 
area. The nearest relevant and available weather database is the weather station located in Salar Hombre 
Muerto, some 150 Km north of the Carachi Pampa Project. 

5.3.1 The Hombre Muerto Weather Station 

This weather station operates at the Tincalayu Mine at the NW corner of the Salar del Hombre Muerto, at 
latitude of S25o16’  and a longitude of W67o03’ at an altitude of 4,010 masl. Because this weather station is 
located at an altitude approximately 1,000 meters higher than the Carachi Pampa basin, climatic conditions 
are more severe at this location than at the Project area. Climate parameters for the station are as follows: 
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Rainfall: The annual median rainfall is 63.8 mm with the highest monthly rainfall occurring in January with 
31.4 mm. During August through November, rainfall is rare. According to recorded data, the month of January 
has the highest monthly rainfall and averages close to 50% of the annual total. A measurement in February 
2014 recorded exceptionally high precipitation of 144 mm in 4 days. Precipitation occurs sporadically in the 
Hombre Muerto Salar in the form of snow during the winter months and rain between November and early 
March. 

Temperature: The average annual temperature is 4.7°C. The warmest months are January and February with 
an average monthly temperature of 10.9°C and 10.3°C, respectively. The coldest month is July with a monthly 
average temperature of -2°C. The maximum and minimum mean annual temperatures are 13.9°C and -4°C, 
respectively. The absolute minimum temperature in January is -10°C and -28°C in July, while the absolute 
maximum temperatures are 26°C and 12°C, in January and July, respectively (Table 5.1). 

Table 5.1: Mean daily temperatures at the weather station at Fenix, 25 Km South of Hombre Muerto Station Camp 
(data from Conhidro, 2001). 

 
 

Frosts: There is no formal frost data for the Project area, but the author’s experience is that frost occurs most 
days during the winter months from April through October, and the average annual frequency of days with 
frost is on the order of 150 days. 

There is no data for humidity or wind from the Hombre Muerto Weather Station. 

5.4 Local Resources and Infrastructure  

There is no production of basic domestic or industrial goods near the Property or neighbouring areas.  Most of 
the provisions are brought in from Catamarca, Tucuman or Salta.  

The village of El Peñón, with approximately 600 inhabitants, is located about 20 km east of the Properties.  It 
has  basic infrastructure, including a domestic water system and diesel generated 220 volt power, a first aid 
station with ambulance service, a basic public school and a couple of small lodging and restaurant services.  

The town of Antofagasta de la Sierra, 40 km to the north, is a one hour drive from Carachi Pampa, and it is the 
seat of the Department of Antofagasta de la Sierra with a population of approximately 1,900 people. It is an 
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active commercial and tourist center with several hotels (2-3 stars) and a number of restaurants that provide 
good support for mining explorers and tourists in the region.  

The Salar de Pocitos village, with a population of 100 inhabitants, is located 270 km north of the Property. It is 
a station on the Antofagasta-Salta international railway, which is being reactivated to transport materials to 
the port of Antofagasta, Chile. Salar de Pocitos is the site of an industrial park for the distribution of natural 
gas to the south-central Puna. It is the location for the regional road maintenance station and warehouses for 
western Salta. Basic restaurant and lodging services are available as well as a basic school a primary health 
center.    

The terminus of the Gasoducto de la Puna (Puna Gas Pipeline) is located at the Mina Fenix (FMC Lithium), 
operation at Salar del Hombre Muerto, which is 140 Km north of the Project.  This is the closest potential gas 
connection point, but it has not been determined if capacity is available at that point. Recently, the Gasoducto 
de la Puna has connected the Mina Tincalayu borax operations with a 15 Km five-inch gas pipeline taking off 
at the Km 90 point of the Mina Fenix branch. 

5.5 Soils 

Soils are sparsely developed in the Puna, and they are classified as skeletal soils of Aridisol Order. These are 
soils of arid zones, ochre in color, with very low organic matter, low fertility and coarse texture.  

According to the map of the soils published by “Instituto Nacional de Tecnologia Agropecuaria” (INTA), soils in 
the area of the Carachi Pampa Salar are the Paleargides type of the Aridisols Order. This is a type of azonal soil 
consisting chiefly or partly of weathered rock fragments that are typically found on steep slopes and have no 
economic value. There is a narrow zone of soil at the outer edge of the Carachi Pampa Salar, but within the 
salar surface soils consist of salt crusts or solid halite. 

5.6 Topography  

The Carachi Pampa basin is approximately 60 Km x 20 Km extending NE-SW and having a central kidney 
shaped saline lake over a  17 x 10 Km area that is elongated NW-SE at an elevation of 3,000 to 3,015 masl (Fig 
5.1). Over the northeast portion of the lake a modern basaltic volcano erupted through the sediments of the 
basin with characteristic dark black lava flows that rise to 370 m over the lake elevation. South of the lake, the 
basin is in-filled and covered (obscured) by Tertiary ignimbrite flows, which increase in elevation toward the 
SW at a rate of approximately 100 meters over a distance of 5 Km. The north-eastern extension of the basin 
corresponds to alluvial fan material coming from the flanks of the salar, which increase in elevation toward 
the north and northeast at a rate of approximately 100 meters over a distance of 10 Km. The western portion 
of the basin includes Cretaceous sedimentary red beds rising up to 950 m above the central part of the salar. 
The eastern margin of the basin consists of basement rocks rising up to 2,000 m above the surface of the salar 
(Figure 5.1). 
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Figure 5.1: The Carachi Pampa Salar showing the NRG land package, the saline lake and the sedimentary cover to the 
north.  Topographic contours are shown in gray. (Rojas & Assoc., 2016) 

5.7 Biosphere (Vegetation and Fauna) 

5.7.1 Vegetation 

Typical vegetation in the area consists of low steppe-type shrubs. Individual shrubs are isolated from each 
other with bare soil between. The common species include two of the Floral Provinces defined by Cabrera 
(1971) as the Puneña Province and the Altoandina Province.  

Extreme cold, wind and the lack of water are some of the features of the severe climatic conditions that result 
in sparse regional vegetation of xerophile and halophile types. Typical are low shrubs, rusticated plants, 
characterized by tiny or no leaves, presence of thorns, and powerful and deep roots as well as shallow-
expanded root systems in some cases. 
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Ninety percent of the area of the Properties has no vegetation, which is typical over the saline surface and 
rocky outcrops at such high elevations.  

The "Puneña Province" occurs between 3,200 and 4,000 masl and is characterized by dry and cold weather 
with seasonal variations in temperature being less than daily variations. Precipitation occurs between 
November and April and decreases from east to west and north to south. 

In the wetland sectors of the Puna, such as the southwestern portion of the Carachi Pampa salar, the 
landscape is dominated by stipa and fescue dolichophila grasses. In the highest areas of the Puna, vegetation 
is short having adapted to the intense solar radiation and dryness, strong winds and severe cold 
temperatures. Over the driest areas of the Puna, scattered grasses and low shrubs occur in varying degrees of 
scarcity.  

In the project area, vegetation is dominated by steppe-type grass such as “iro” (Festuca orthophylla) and 
cuerno de cabra (goat horn) Adesmia nanolignea), Caiophoracoronata, Phacelia nana, Trichonaetes lonígera 
and Fabiana brioides. In the wetlands, rhizomatous pygmy species, monocots or graminiformes, also Oxichloe 
Andina, Andesia bisexual and Andesia haumaniana,  Deyeuxia hackelii and Deyeuxia curvula are common 
(Cabrera, 1957). 

The "Altoandina Province" is situated about from 3,600 m to 3,700 masl and exhibits a cold climate year 
round. The vegetation coverage is less than 5% and it includes grass of low to medium growth. The most 
characteristic species are Frigid Stipa (which acquires net dominance above 3,800 m) and Festuca orthophylla. 
Also crhysophylla and Festuca chrysophylla. Other species cited by Hunziker (1952) for Altoandina in 
Catamarca Province are Calamagrostis. 

Currently, these plant communities are altered in both floral composition and abundance due to overgrazing 
by domestic cattle, goats and sheep.  

5.7.2 Fauna 

The fauna of the Puna is characterized by its adaptation to extreme living conditions as a result of high aridity, 
intense sunlight during the day and very low temperatures at night. Many animals have nocturnal habits, and 
live protected under rocks or in cracks. Others live below the surface or acquire specific  behaviours allowing 
them to withstand the harsh environment in which they live. 

Cabrera and Willink (1980) describe the animal species in the Puneña biogeographic province. In the Carachi 
Pampa area, camelids such as vicuña (Vicugna vicugna) and llama (Lama glama), the latter domesticated, 
exist. Fox (Dusicyon, Lycalopex) and puma (concolor concolor) represent carnivorous species in the area. 

Among rodents common to the area, a mole named Oculto or Tuco-Tuco (Ctenomys opimus) contributes to 
desertification of large areas as it feeds on roots of local flora. Additionally, the Puna mouse (Auliscomys 
sublimis) and the Chinchilla (Chinchilla brevicaudata) live in the region.  

Birds in the region include the flamingo andino, or parina andina, (Phoenicopterus andinus) and saline 
lagoons, the pato de la puna or puna duck (Anas puna); and the Andean goose or guayata or huallata 
(Chloephaga melanoptera) which lives in moist, rivers, and saline lagoons. The queu or quevo (Tinamotis 
pentlandi) inhabits the highlands and is similar to a large partridge. The ñandú enano which is comparable to 
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the species Pterocnemia pennata (its classification is questioned), which is similar to an ostrich, inhabits the 
lower plains of the region. Small parrots, pigeons and owls exist as sporadic inhabitants. 

The donkey (donEquus africanus asinuskey) is a species introduced by inhabitants of the area. Although 
domesticated, it competes for food with llamas and vicunas.  

Trout introduced in the Puna rivers are amply distributed in fresh water rivers and streams where small crabs 
are also developed.  

5.8 Hydrosphere 

A large portion of northwestern Argentina lies within a region of endorheic (closed) basins and geologically 
belongs to the Puna Geological Province, as defined by Turner (1972) and the Sub-Province of Puna Austral 
according to Alonso et al. (1984). All waters in the Puna environment, whether from meteoric, thermal 
sources or surface springs, drain to closed basins where they accumulate and evaporate, generating brines 
and saline crust. 

Geological evolution of the southern portion of La Puna, especially beyond the Salar del Hombre Muerto 
basin, indicates that the present Carachi Pampa basin formed part of a larger basin that extended from the 
limit of the El Hombre Muerto depression in the north and to the Cordillera de San Buenaventura highlands in 
the south along some 120 Km in a north-south direction (Figure 5.2). The primary basin itself would have had 
a hydrological capture area of about 110 Km by 60 Km (some 6,600 Km2) and an original depocentre (the 
lower portion of the basin) probably on the order of 100x20 Km (some 2,000 Km2). During the last 2 million 
years, the primary basin was divided in three portions that evolved separately as a consequence of their 
particular sediment infilling characteristics and the development of Pleistocene volcanism and related 
tuffaceous material, especially over the southern area of the original basin.   
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Figure 5.2: The hydrological system of the Carachi Pampa area showing water capture system and main basin 
development.  The Carachi Pampa lagoon and the flat lying basin occur in the central portion (From Paoli et al., 2011). 
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6. HISTORY 

Very little exploration and mining activity has occurred in the Carachi Pampa region. Most of the claims in the 
area are associated with diatomite or diatomaceous earth deposits identified on surface. Owners of the Luz 
María and Beatriz properties have carried out limited surface exploration in order to define the diatomite 
resources within each property. 

The first known exploration activity related to lithium in brines was completed by Marifil Mines Ltd. in 2009, 
when a NI 43-101 technical report was filed (Ebisch, 2009). Surface sampling was completed at that time, and 
some of the samples returned values that were anomalous in lithium and potassium. Marifil’s 43-101 report 
stated “some initial economic model studies showing that an area as small as 1,000 hectares could contain 
more than 250,000 tons of recoverable lithium from a brine column 25 meters thick, grading 200 parts per 
million lithium, assuming a porosity of 8%, a brine density of 1.3 grams per cubic centimeter, and an overall 
recovery factor of 50%”.  
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7. GEOLOGY 

7.1 Regional Geology 

The geological setting of the Carachi Pampa Project reflects the regional geological framework over the entire 
Puna Region, including the following main lithological, structural and mineralization features.  

7.1.1 Lithology 

The Precambrian basement exposed on the eastern side of the Carachi Pampa basin is overlain by a thick 
Ordovician sedimentary sequence with inter-fingered magmatic corridors with sparse expressions of Upper 
Paleozoic magmatic rocks and Cretaceous-Tertiary shallow marine and continental sedimentary sequences 
(Figure 7.1). The sedimentary sequences were segmented into a basin and range type geomorphology with 
isolated closed basin regimes overlain by Upper Tertiary and Quaternary volcanic features.  

7.1.2 Structure 

Two main continental-scale structural corridors trending N-S and NW-SE controlled the formation of the 
basin and range regime and the location of magmatic centers, represented by stratovolcanoes and caldera 
development with large amounts of pyroclastic material and subvolcanic intrusions with associated 
hydrothermal alteration. 

7.1.3 Mineralization 

Mineralization over the Puna region comprises metallic, non-metallic and brine types of mineral deposits.  
The information in this sub-section is not necessarily indicative of the mineralization on the property that is 
the subject of the technical report. 

Metallic Mineralization: 

 Rare earth bearing pegmatites at the El Quemado and Diablilos areas in Salta;  

 Ag-Pb-Zn-(Cu) volcanogenic massive sulfides associated with Ordovician rocks at the Aguilar and La 
Colorada deposits in Jujuy;  

 Copper and Uranium deposits in limestone beds at as the Don Otto (U) and Juramento (Cu) mines in 
Salta;  

 IOCG (Fe-Cu-Au) occurrences at the Lindero-Rio Grande Arizaro and La Sarita deposits in Salta;  

 Epithermal silver-zinc deposits such as Pirquitas, Chinchillas, Providencia and El Quevar in Jujuy and 
Salta; 

 Porphyry style mineralization at Taca Taca, Cerro Samenta, Inca Viejo and Cueros de Purulla 
prospects;  

 Exhalative borate and copper mineralization at La Borita in Catamarca;   

 Magnetite-hematite iron ore associated with lava flows at the Frontera mine and El Laco (Chile).  



                                                                                                       

29 
 

Non-Metallic Deposits: 

 Volcano-linked sulfur deposits at Mina Julia in Salta; 

 Widespread nonmetallic industrial mineral deposits in the salar basins as borates, sodium sulfates, 
common salt (halite), diatomite deposits, etc.;   

 Travertine – onyx deposits associated with bounding structures in the salar basins.  

Lithium Brines 

Widespread lithium-potassium brine deposits developed below the saline crust in more than 25 salar basins, 
which are being currently explored in the Puna region of Argentina.  Table 7.1 shows known deposits, active 
companies and lithium grades at the surface according to information in the public domain.  The information 
in this sub-section is not necessarily indicative of the mineralization on the property that is the subject of 
the technical report. 

Table 7.1: Main Salars in the Argentinean Puna showing companies and lithium grades at the surface 

  Salar Province Company Li grade at surface (mg/l) 

1 Olaroz Jujuy Orocobre 700-800 

2 Cauchari Jujuy Soquimich 600 

3 Salinas Grandes Jujuy Orocobre 400 

4 Guayatoc Jujuy South American Salars 150-200 

5 Jama Jujuy Orocobre 200-400 

6 Rincon  Salta Ady 400-500 

7 Pocitos Salta Several 200-300 

8 Pastos Grandes Salta Millennial, Ady 300-400 

9 Pozuelos Salta Posco? 300-400 

10 Tolillar Salta Trendix (?) 200-300 

11 Diablo Salta ? 200-300 

12 Arizaro Salta REMSA 150-250 

13 Incahuasi Salta South American Salars 300 
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  Salar Province Company Li grade at surface (mg/l) 

14 Llullaillaco Salta International Lithium 200-400 

15 Rio Grande Salta Lithium Exploration Group 400 

16 Salinas Grandes Salta Orocobre 300-400 

17 Centenario Salta Eramine 200-500 

18 Ratones Salta Eramine 400-600 

19 Hombre Muerto East Catamarca Galaxy-Santa Rita-Moreno 700-1000 

20 Hombre Muerto West Catamarca FMC 900 

21 Laguna Caro Catamarca Lithium X 200-300 

22 Aguas Calientes Catamarca ? 200-300 

23 Antofalla Catamarca Albemarle 350 

24 Carachi Pampa Catamarca NRG  150-260 

25 Diablillos  Catamarca Lithium X 500-800 

26 Tres Quebradas Catamarca NeoLithium 300-800 
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Figure 7.1: Geological Framework of the Puna Region showing occurrences of lithium-bearing deposits and associated 
styles of mineralization. (Kasemann et al., 2004) 
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Figure 7.2: Structural setting of Puna Region showing location of the Carachi Pampa Lithium Project (personal 

communication, Ch. Wong, 1998) 

7.2 Local Geology 

The oldest rocks cropping out in the Carachi Pampa area consist of Precambrian schists and migmatites 
interbedded with metamorphosed limestone and amphibolites. These rocks occur along the east and 
southwest flanks of the Carachi Pampa basin and cover a large flat area that extends more than 20 km north-
south by 15 km east-west at an average elevation of 3,020 masl (Figure 7.3).  
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Metasedimentary rocks assigned to the Lower Paleozoic (Cambrian?) crop out around the northern border of 
the salar and are assigned to the Tolillar Formation, which is not shown at figure 7.3. This formation is mainly 
volcaniclastic sandstone with subordinate sandstone beds. The Tolillar Formation is overlain by the 
Ordovician Falda Ciénega Formation consisting of greywacke, tuff and volcaniclastic sandstone. Rocks of this 
formation are widespread along the eastern flank of the salar (Figure 7.3). 

The middle Eocene Gestes Formation (Ts) uncomformably overlies the Ordovician sediments.  This red bed 
sequence consists of fluvial sandstones and red claystone sequences, and it crops out along the western 
border of the Carachi Pampa basin.  

  

Figure 7.3: Geology in the vicinity of the Carachi Pampa Project (Lopez and Ruiz, 2016) 
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Pliocene to Quaternary basalt-andesites (Qv) are exposed on the northern border of the Carachi Pampa 
basin. The Jote volcanoes are a cluster of monogenic basaltic andesitic centers composed of cinder cones and 
lava flows. Their distribution is apparent in Figure 7.3. The centers are distributed along a north-northeast–
striking fault system that has a component of lateral movement. An olivine porphyritic basalt (51.5% SiO2) 
from one of these flows yielded a 40Ar/39Ar age of 3.2 ± 0.02 Ma (Risse, et al., 2008). The flows are chemically 
similar to the Laguna flows (Kay, et al., 1994) indicating that generally similar magmatic conditions have 
persisted in the region for the past 3 million years.  

Dacitic ignimbrites (TQv) assigned to the Cerro Galan volcanic complex, have a widespread occurrence in the 
area and constitute the northern and northeastern border of the Carachi Pampa basin (Figure 7.3). A 
radiometric age date obtained by the K-Ar method is reported as 2.56±0.14 Ma, with Rb-Sr isochrones 
reported at 2.03±0.07 Ma (Francis, et al., 1983; Sparks, et al., 1985). 

Quaternary volcanism at Carachi Pampa is represented by an extensive plateau of welded tuffs and white 
ignimbrites assigned to the Cerro Blanco pyroclastic complex and small cones and lava flows of olivine basalt. 

Tuff and ignimbrites of the Cerro Blanco pyroclastic complex (Qp1 and Qp2 in Figure 7.3) crop out in 
the southern area of the Carachi Pampa basin. These rocks have been assigned to three main eruptive epochs 
from middle Miocene to Holocene and are characterized by explosive boiling over eruptions with the 
generation of huge volumes of pyroclastic material (Baez et al., 2015). 

The Carachi Pampa volcano (Qv) is a prominent monogenetic mafic volcanic center in the southern part of 
the basin.  It is composed of mafic scoria cones and radiating lava flows. The lavas are clinopyroxene-bearing 
basalts (52% SiO2) with an intraplate-like chemistry that yielded a 40Ar/39Ar age of 0.75 ± 0.08 Ma (Risse, et 
al., 2008). 

The southwestern part of the Carachi Pampa basin is covered by a halite crust (Qh in Figure 7.3) that is light 
brown to whitish in color. The minimum thickness is approximately 1.4 meters. The halite crust consists of 
layers of clear to creamy crystals with occasional inter-bedding of layers of black organic matter mixed 
with clay and silt.  

A wetland zone (Qw in figure 7.3) composed of sand, silt and occasional thin crusts of halite surrounded by 
halite crust (Qh). The wetland is recognized in the field by the presence of surface fresh water accumulated in 
natural ponds surrounded by a thin, soft crust of white halite.  

From the wetland zone towards the northeast portion of the Carachi Pampa basin is a vast plain, gently 
dipping to the SSW that is composed of alluvial Quaternary sediments (Qs), such as gravel and sand. In the 
central part of the basin, thin layers of Quaternary diatomaceous earth inter-bedded with fine-grained sand 
have been exposed in small pits made by local miners. 

7.2.1 The Exploration Target 

The target area is part of an high energy basin that is periodically flooded as a result of short rains during the 
summer season contributing to a buildup of a sandy-salt crust surface with occasional, local water springs 
and a lake (Laguna de Carachi Pampa). The “greater” basin occupies some 800 Km2 (some 80,000 hectares) 
and has been evolving over the last 10-20 million years.  The basin contains several compact saline horizons 
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with sediments and porous salty inter-beds, which are potentially favorable for the accumulation of saline 
brines. The basin collects water along temporary streams from a catchment area of about 6,600 square 
kilometers. Chemical elements such as Li, K, B, Mg among others are leached, transported, accumulated and 
concentrated by evaporation. Holocene erosion and contribution of young alluvial material from the margins 
of the basin have buried much of the salar.  The Properties constitutes a small, prospective portion of the 
“greater basin”. 
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8. DEPOSIT TYPES 

The information in this section describes some of the most productive lithium-bearing salars worldwide and 
is not necessarily indicative of the mineralization on the property that is the subject of the technical report. 

The Carachi Pampa Salar is similar to the Silver Peak terrigenous salar in Nevada, which was the first lithium-
bearing brine deposit exploited in the world. These deposits are characterized by restricted basins within 
deep structural depressions in-filled with sediments differentiated as inter-bedded units of clays, salt (halite), 
sands and gravels. In the Carachi Pampa Salar, a lithium-bearing salar is expected to have been developed 
during arid climatic periods. On the surface, the Carachi Pampa salar is presently covered by clay, silt, sand, 
sodium chloride, sulphates, carbonates and borates. Saline brine fluids are observed in ponds, which are 
mixed with water from fresh water springs.  These fluids are interpreted to be a blend of brine with fresh 
water influx to the basin.  

Continental brines are the primary source of lithium products worldwide. Bradley et al. (2013) noted that “all 
producing lithium brine deposits share a number of first-order characteristics, as follows:  

 arid climate;  

 closed basin containing a playa or salar;  

 tectonically driven subsidence;  

 associated igneous or geothermal activity;  

 suitable lithium source-rocks;  

 one or more adequate aquifers; and  

 sufficient time to concentrate brines.  

Lithium typically does not readily form evaporite minerals; it remains in solution and concentrates to high 
levels, reaching 4,000 ppm at Salar de Atacama, in Chile. Large deposits are mined in the Salar de Atacama, 
Chile (SQM and Albemarle), Salar de Hombre Muerto, Argentina (FMC) and Clayton Valley, Nevada 
(Albemarle), which is the only North American brine producer. 

Lithium brine deposit models have been discussed by Houston et al. (2011), Bradley et al. (2013). Houston et 
al. (2011) classified the salars in the Altiplano-Puna region of the Central Andes of South America in terms of 
two end members, “immature clastic” or “mature halite”, primarily using: (1) the relative amount of clastic 
versus evaporite material; (2) climatic and tectonic influences, as related to altitude and latitude; and (3) basic 
hydrology, which controls the influx of fresh water. The immature classification refers to basins that generally 
occur at higher (wetter) elevations in the north and east of the region, contain alternating clastic and 
evaporite sedimentary sequences dominated by gypsum with recycled salts, and have a general low 
abundance of halite. Mature refers to salars in arid to hyperarid climates, which occur in the lower elevations 
of the region, reach halite saturation, and have intercalated clay and silt and/or volcanic deposits. An 
important point made by Houston et al. (2011) is the relative significance of aquifer permeability, which is 
controlled by the geological and geochemical composition of the aquifers. For example, immature salars may 
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contain large volumes of easily extractable Li-rich brines simply because they are comprised of a mixture of 
clastic and evaporite aquifer materials that have higher porosity and permeability. For example, the Salar de 
Atacama and the western side of Hombre Muerto salar could be classified as a mature salar whereas the 
Carachi Pampa salar has characteristics more like an immature salar. 

Recent discoveries, particularly in northern Argentina, point out the importance of sedimentary sequences in 
the host basins. Discoveries since 2010 in the Cauchari, Olaroz and Centenario salars involved deeper, early 
basin in-fill coarse sediments hosting lithium and potassium-enriched brines. It appears that as the regional 
tectonic relaxation gave rise to pull-apart basins, the first sediments to fill these basins were coarse, higher 
energy sediments derived from the nearby steep terrain. These coarser sediments have more and larger pore 
spaces, increasing the transmissivity of the formation. As the basins fill and the higher topography was 
eroded, the sediments tend to become finer. As the runoff and hydrothermal fluids concentrated in the 
closed basins, common salt (NaCl) tended towards saturation, while lithium, boron, potassium and other 
elements became more concentrated as the fresh water evaporated at the surface, and in particular at the 
basin margins. As the trapped fluids became brackish and eventually evolved into brines containing greater 
than 10,000 ppm contained salts, the density increased, typically to slightly in excess of 1.2g/cm3. The denser 
brine tends to separate and sink beneath fresh water and less saturated solutions and even to start migrating 
outwards beneath the encroaching fresh water at the basin margins. Lithium concentrations tend to increase 
in a direct relationship to density, thus it is not surprising to find more consistent and higher grades at depth. 
The deeper, coarser sediments tend to make higher yielding aquifers. The Carachi Pampa program will focus 
on exploring the zone of high electrical conductivity defined by the recent VES survey (described in Section 
9.4), which is postulated to represent a buried brine-rich horizon or paleo-salar that may contain lithium. 
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9. EXPLORATION  

Work completed to date by NRG on the properties consists of: i) preliminary review of the properties being 
acquired by the company; ii) surface geological reconnaissance of the properties and mapping by the 
company’s consultant geologists, Sergio Lopez & Associates during 5 days in October 2016, and a two day 
field visit by the independent QP, Nivaldo Rojas; iii) limited water/brine sampling on the property and 
verification of historic sampling results reported by Marifil Mines in 2009; iv) completion of geophysical 
Vertical Electric Sounding (VES) survey by Conhidro SRL, supervised by Sergio Lopez & Associates; and v) 
interpretation of geophysical results by Sergio Lopez & Associates (Lopez and Ruiz, 2016).  

9.1 Interpretation of Previous Geochemical Data 

Interpretation of previous exploration work has focused mainly on the exploration activities reported by 
Marifil Mines Ltd in 2009 (Ebisch, 2009).  The objective of this work was to evaluate the potential for lithium 
in the southwestern part of the Carachi Pampa basin using rudimentary surface brine sampling.  

Marifil collected brine samples from shallow pits throughout the salar obtaining preliminary indications of 
the presence of lithium. The highest lithium values reported by Marifil were 171 mg/l and 261 mg/l. Marifil’s 
QP collected one verification brine sample but in different location from the previous samples.  The QP’s 
sample ran 9 mg/l lithium. Marifil’s samples were taken outside of the boundaries of NRG’s properties.  

9.2 Surface Water and Brine Sampling by NRG  

Brine/water sampling was completed during the third week of October of 2016 at the Luz Maria property. 
Sampling was concentrated in the southwestern corner of the property because it is the only area where 
water and brine are exposed as springs or ponds.   Samples at Luz Maria were collected from brines exposed 
in natural surface ponds and also using a hand auger in order to collect the brine samples at depths of up to 
6.0 m.  In the case of samples collected from the auger drill holes, lithological specimens were recovered 
from the augers and geologically logged by the geologists on site. Brine samples were obtained by bailing 
fluids from the open hole at 2 m below surface, and sample CP-002 was taken at 6 m depth.   

The Beatriz property lacks water/brine occurrences at surface. 

Two additional brine samples (CP-006, CP-007) were collected on the Carachi Pampa Salar, outside of the Luz 
Maria mining property in order to repeat previous sampling done by Marifil. NRG’s sample returned 55 mg/l 
Li. Sample locations are shown in Figure 9.1. 
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Figure 9.1:  Brine sample locations (magenta circle) at Carachi Pampa Project. Li, Mg, K assays in mg/l. (Lopez and Ruiz 

2016) 

Prior to bottling, the bailed samples were transferred to a bucket that had been rinsed with the same brine 
as the sample. Fine sediment was allowed to settle in the bucket before the fluid sample was transferred 
from the bucket to clean 1 liter plastic bottles. 

The bottles were rinsed with the brine fluid, and then filled with sample fluid to bring the fluid level to the 
top of the bottle, and any airspace was removed. Bottles were labeled with the sample number with 
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permanent marker pens, and labels were covered with transparent tape to prevent labels being smudged or 
removed. The bottles were capped and stored in a plastic thermal box to avoid direct sunlight. 

A volume of the same fluid as the bottled sample was used prior to the collection of the sample to measure 
physical parameters such as density. Fluid density was used as a guide for NRG’s sampling. The density values 
ranged from 1.01 to 1.17 g/cm3. A detail of field parameters recorded is displayed in Table 9.1. 

Table 9.1: Field descriptions of sampling by NRG at the Carachi Pampa Lithium Project 

  

Sample 

Posgar Coordinates (meters)  

S.G. 

Sample 
Type 

  

Description/Depth 

  

Property 

  

Lithology East North Elevation  

CP-001 

  

  

  

  

3,351,237 

 

 

 

 

7,077,061 3,015 1.03 Auger 

 

grey, not salty, -2 
m 

 

 

 

 

Luz Maria 

 

 

 

 

0.0-1.5m: reddish coarse 
loose sand;  

1.5-3.8m: grey-green 
clay, altered tuff 

3.8-4.1m: quartz sand 
eolian, loose sand 

4.1-5.2m: grey-green 
kaolinite, massive. 

5.2-5.7m: tuffaceous. 
sand;  

5.7-6.0 grey-green sand. 

CP-002 3,351,237    7,077,061 3,015 1.03 Auger 
Grey, not salty,-5 
m  

Luz Maria Same as CP-001 

CP-003 

 

3,352,428 

 

7,076,789 3,014 1.17 Surface 

 

Red, salty, 
carbonate.  

 

Luz Maria 

 

Small water body, marsh 
zone. This water is not 
consumed by cattle. 

CP-004  3,352,428   7,076,789 3,014 

1.17 Field 
duplicate 
of CP-
003 

Red, salty, 
carbonate Luz Maria idem as CP-003 

CP-005 

 

3,352,500 

 

7,076,713 3,020 1.05 Auger 

 

Grey brine 

 

Luz Maria 

 

0.4m: peat; 0.4-1.40m: 
Grey tuff. eolian 

sand with minor grey 
tuffaceous sand. 

CP-006 

  

 3,350,510   

  

7,075,666 3,012 1.08 Auger 

  

Clean brine, salty 

  

Marifil 
repeat  

(261 
mg/l) 

0.4m: thick caliche and 
grey clay crust. 

Salt efflorescence 
around sample site 
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Sample 
Posgar Coordinates (meters) 

S.G. 
Sample  

Type 
Description/Depth Property Lithology 

East North Elevation 

CP-007 

  

3,349,598 

  

7,075,070 3,012 1.07 Surface Clean brine, salty 

  

 Marifil 
repeat 

(171 
mg/l) 

Grey-black clay, 
abundant black organic 
matter; Sample hole 
capped by 0.15m halite 
crust 

CP-008 3,351,352 7,078,019 3,023 1.01 Surface 
Red brine, salty, 
0m 

Luz Maria 
Black-grey clay, 
abundant. Black organic 
matter. 

 

9.3 Brine Sample Assays 

Samples were transported to Salta under custody of Sergio Lopez & Associates. From Salta the samples were 
sent by courier to the Alex Stewart Assayers Argentina S.A. (ASA) laboratory in Jujuy, Argentina.  The ASA 
laboratory in Jujuy is operated by Alex Stewart Assayers Inc. with main Argentinean offices in Mendoza and 
international head offices in Great Britain. ASA’s laboratory in Jujuy has extensive experience analyzing 
lithium-bearing brines. The ASA laboratory is ISO 9001 accredited and operates according to Alex Stewart 
Group standards, consistent with ISO 17025 methods. Samples were analyzed for metals using Induced 
Coupled Plasma spectrometry (ICP). ASA provided certificates of analysis and digital assay reports to NRG.  A 
copy of the assay certificate is provided in Section 30.2.   

Brine sample (CP-003) collected near the southern border of the Luz Maria property returned a value of 37 
mg/l of lithium and 5057 mg/l potassium.  Sample CP-004 was a field duplicate of Sample CP-003 and returned 
values of 37 mg/l for lithium and 5093 mg/l for potassium. 

The two additional brine samples (CP-006, CP-007) were collected on the Carachi Pampa Salar outside of Luz 
Maria property for the purpose of checking previous sampling by Marifil Mine Ltd. Both samples returned 
values of 55 mg/l of lithium and the potassium values were 1201 and 1320 mg/l.  

Blank and duplicate samples were inserted in the sample batches prior to forwarding to the ASA laboratory. 
The sample results reported by ASA are shown at Table 9.2. 
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Table 9.2:  Geochemical Results by Alex Stewart Assayers (Jujuy) Lab. 

NRG 
Li 
(mg/L) 

Ca 
(mg/L) 

Mg 
(mg/L) 

B 
(mg/L) 

Na 
(mg/L) 

K 
(mg/L) 

pH 
Density 
g/cm3 

Type of Sample 

CP-
001 

2 12 22 7 1686 76 8.88 1.01 Auger 

CP- 
002 

2 10 41 6 1722 49 8.21 1.01 Auger 

CP-
003 

37 <5 66 974 84048 5093 9.26 1.174 Surface 

CP- 
004 

37 <5 57 998 84990 5057 9.27 1.174 
Duplicate of CP 
003 

CP-
005 

<1 45 10 4 282 11 7.93 1.007 Auger 

CP-
005 

<1 43 12 4 281 1     
Duplicate by 
ASA 

CP-
006 

55 95 453 73 39729 1320 7.87 1.085 Auger 

CP-
007 

55 16 81 86 32796 1201 8.42 1.07 Auger 

CP-
008 

3 6 10 38 4184 350 9.47 1.016 Surface 

CP-
009 

< 1 48 30 <1 36759 <5 7.04 1.072 Surface 

 

The samples are not considered to be indicative but necessarily representative of what may be encountered 
in the postulated paleo salar concealed by alluvial valley fill, because the sampled material probably 
represents brine that has been diluted by barren, surface fresh water. 
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9.4 Geophysics 

In parallel with the brine sampling campaign, Conhidro SRL, a consulting geophysical company from Salta and 
Catamarca, carried out a Vertical Electrical Sounding (VES) survey over the large alluvial fans located on the 
north and northeast of Carachi Pampa salar and within the Luz Maria and Beatriz properties (Tálamo, 2016).  
A total of 10 VES stations were surveyed as shown in Figure 9.2.  The objectives of this program were to: 1) 
explore a potential boundary of the brine/fresh water interface within the Properties and 2) investigate the 
geophysical response under the large alluvial fans located the Luz Maria and Beatriz properties. 

 
Figure 9.2: VES station locations and locations of geophysical sections A-A’, B-B’ and C-C’ at Luz Maria and Beatriz 

properties, Carachi Pampa Lithium Project. (after Tálamo, 2016) 

 



                                                                                                       

44 
 

The VES results permit the differentiation of four main geo-electric zones. (Figure 9.3):  

Unit 1: An upper zone showing relatively high resistivity values between 95 to 700 ohm/m. This zone is 
probably a dry unit composed of gravel and sand with minor clay and silts;  

Unit 2: A semi-resistive layer showing resistivity values between 50 to 180 ohm/m. This zone is probably 
composed of sand and gravel with fresh and slightly brackish water. The thickness of this unit ranges from 11 
m to 127 m. 

Unit 3: A semi-conductive a zone that shows resistivity between 27 to 33 ohm/m. It is interpreted to be a 
mixed zone containing brackish water or brines.  It is restricted to the southwestern corner of Luz Maria. 

Unit 4: A highly conductive zone that appears to occur as an extensive layer. Resistivity values range from 0.1 
to 1.4 ohm/m. The highly conductive response of this zone supports the interpretation that this zone contains 
saline brine.  

 
Figure 9.3: Idealized vertical section through stations SEV-1 and SEV-2 showing Unit 1 in gray, Unit 2 in blue, Unit 3 in 
green and Unit 4 in pink.  The location of Sample CP-003 with anomalous lithium values is also shown. (Lopez and Ruiz 
2016 after Tálamo, 2016) 
The top of the Unit 4 appears to be shallower (<70m) on the southern and southwestern part of Luz Maria 
Property and it appears to be deeper (up to as much as 300m) to the north and the northeastern part of the 
Beatriz property (Figure 9.4).  
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Figure 9.4: VES geophysical sections A-A’, B-B’ and C-C’ at Luz Maria and Beatriz properties. The section locations are 

shown on Figure 9.2. (Tálamo, 2016) 

 

9.5 GEOLOGICAL - GEOPHYSICAL DISCUSSION 

9.5.1 Lithium Brine Samples: 

Brine samples collected during October 2016 show anomalous lithium values with high potassium content. 
The samples were collected in a mixing zone between fresh water and a brackish brine zone, as evidenced by 
samples CP-003 CP-004, which both ran 37 mg/l lithium and 5,093 and 5,057 mg/l potassium respectively.  
These samples were collected near VES Station 1 (Figures 9.2 and 9.4). 

9.5.2 The Geological Conceptual Model 

The endorheic (closed) basins of the Puna region were active from the early Oligocene-Miocene and were 
essentially of continental back arc origin, with mostly clastic and minor evaporite sediments. The volcanic arc 
was located in Chilean territory with little involvement of volcanic components. It is has been proposed that 
the elevation of the region would probably have been about 2,000 masl. Orographic barriers to the east and 
south of the Puna have been postulated, and these would have formed a barrier to humidity ingression, 
turning the climate to an arid environment. 
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At 12 Ma (Quechua I Phase) the Puna rose to 2,500 masl commencing a significant period of volcanism. The 
large endorheic (closed) basins were divided into smaller sub-basins due to tectonism, and they received an 
important contribution of volcanic material, mainly as andesitic lavas and pyroclastic rocks (tuffs and 
ignimbrites rich in lithium and potassium). Hot springs associated with volcanic centers added chemical 
elements to the endorheic basins.  

At 6 Ma (Quechua II Phase) there was a renewal of compressive tectonic events, and the Puna area rose up a 
little more. Volcanism added tuffaceous material to the basins, and associated hydrothermal activity 
continued adding chemical elements, such as borates at the Tincalayu, Sijes and Loma Blanca mines. Folding 
and faulting of pre-existing rocks occurred during the Pliocene Period. 

At 2 Ma (Diaguita Phase), a period of extension began in the Puna region, with emplacement of small 
monogenic volcanic centers with eruption of andesitic-olivine basalts corresponding mainly to the Pleistocene 
Period. 

Rocks such as ignimbrites and welded tuffs from the Galan caldera (>40 km in diameter), pumice of the Cerro 
Blanco volcanic center south of Carachi Pampa, and older intrusive and metamorphic acidic rocks in the 
eastern Carachi Pampa basin constitute a source area of 6,000 km2.  These rocks have high silica content and 
therefore they also have higher lithium and potassium content than other rocks of the earth crust. 
Weathering leached lithium, potassium and other elements from these rocks, and the solutions were 
transported to the central portion of the basins (salar).  

The salar is the lower part of a closed basin where water is evaporated and the chemicals become 
concentrated. In the salar most chemical elements are concentrated by evaporation processes, which 
commonly reach rates of 6 to 8 mm/day. 

At the Carachi Pampa basin, a salar was probably developed during much of the Pleistocene period (<2.0Ma) 
reaching an area of at least 700 km2 (Figure 9.5). The postulated salar consisted of clastic and evaporite facies 
with concentration of soluble elements provided by the extended catchment basin of 6,600 km2. The 
permeable sediments of this paleo-salar would contain brines rich in cations and anions such as Na, K, B, Li, 
Ca, Cl, SO4, CO3. The presence of ion-rich brines is the reason for the extremely low resistivity measured at the 
Properties by the VES survey (S. Lopez, written communication). 

Subsequently, a contraction of the paleo-salar began, and the paleo-salar was buried by coalescing alluvial 
fans. Only one exposure of the salar remains without burial at the Laguna Carachi Pampa with less than 140 
Km2 in surface area (figures 9.5, 9.6 and 9.7).  

 

 

 

 

 



                                                                                                       

47 
 

 
Figure 9.5: Main geomorphological units in the Carachi Pampa Basin. (Lopez and Ruiz, 2016) 
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Figure 9.6: Vertical schematic profile A-A' (Figure 9.5) during the Pleistocene showing the active salar in red. (Lopez 

and Ruiz, 2016) 

 
Figure 9.7: Vertical profile A-A' at the present time with the paleo-salar covered by alluvial fan gravels. (Lopez and 

Ruiz, 2016) 
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10. DRILLING 

 No drilling has been completed at the Carachi Pampa project to date. 
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11. SAMPLE PREPARATION, ANALYSES AND SECURITY 

11.1 Sample Collection and Preparation and Shipment 

Brine samples from Carachi Pampa were collected and prepared according protocols for standard brine 
sample collection described in Section 9.2. During the sampling campaign, one liter samples were secured in 
containers holding 12 samples.   

The sample containers were transported by Sergio Lopez & Associates to Salta and then shipped to the ASA 
Laboratory in Jujuy by ground courier Transportes Marcos Rueda on October 24, 2016.  

11.2 Analyses by Alex Stewart Assayers 

The ASA laboratory in Jujuy is operated by Alex Stewart Assayers Inc. with main Argentinean offices in 
Mendoza and international head offices in Great Britain. ASA’s laboratory in Jujuy has extensive experience 
analyzing lithium-bearing brines. The ASA laboratory is ISO 9001 accredited and operates according to Alex 
Stewart Group standards, consistent with ISO 17025 methods. Samples were analyzed for metals using 
Induced Coupled Plasma spectrometry (ICP). ASA provided certificates of analysis and digital assay reports to 
NRG.  A copy of the assay certificate is provided in Section 30.2.   

ASA and Alex Stewart Assayers Inc. are independent of NRG Metals Inc. 

It is the author’s opinion that the sample preparation, security and analytical procedures were adequate. 

11.3 Duplicate and Blank Assays  

The following control samples were included within the sample batch assayed by Alex Stewart:  

Sample CP 004 is a field duplicate of CP-003, which was collected at the same time as CP-003. The two samples 
are coincident in assay values, pH and density (Table 11.1). 

Table 11.1 Sample results for CP-003 and CP-004. 

NRG 
Li 
(mg/L) 

Ca 
(mg/L) 

Mg 
(mg/L) 

B 
(mg/L) 

Na 
(mg/L) 

K 
(mg/L) 

pH  
Density 
g/cm3 

Type of Sample 

CP-
003 

37 <5 66 974 84048 5093 9.26 1.174 Regular 

CP-
004 

37 <5 57 998 84990 5057 9.27 1.174 
Duplicate of CP 
003 

 

Alex Stewart included a repeat split of sample CP-005 as part of its regular quality control. The results for the 
two splits are negligible (Table 11.2). 
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Table 11.2: Repeat split control duplicate by ASA on sample CP 005 

NRG 
Li 
(mg/L) 

Ca 
(mg/L) 

Mg 
(mg/L) 

B 
(mg/L) 

Na 
(mg/L) 

K 
(mg/L) 

Type of Sample 

CP-
005 

<1 45 10 4 282 11 Regular 

CP-
005 

<1 43 12 4 281 1 
Duplicate by 
ASA 

 

A blank for lithium and potassium was inserted by NRG as CP-009. It returned assays values for Li and K below 
the respective limits of detection (Table 11.3). 

Table 11.3: Blank Sample inserted to Carachi Pampa sample batch. 

NRG 
Li 
(mg/L) 

Ca 
(mg/L) 

Mg 
(mg/L) 

B 
(mg/L) 

Na 
(mg/L) 

K 
(mg/L) 

Type of Sample 

CP 
009 

< 1 48 30 <1 36759 <5 Blank 
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12. DATA VERIFICATION 

The author collected a sample at site in order to provide independent verification of the samples collected by 
Sergio Lopez & Associates. The author forwarded the sample to ALS International Environmental in Buenos 
Aires, and the sample was assayed by the ALS laboratory in Lima, Peru.   

Sample NICP-002 is a duplicate of sample CP-006. The field description for the sample is shown in Table 12.1. 
The ALS and the Alex Stewart assays for the two samples are shown in Table 12.2. As shown in the table, the 
assays for Sample NICP-002 compare well to the assays for Sample CP-006. A copy of the ALS assay certificate 
is provided in Section 30.3. 

Table 12.1; Field Description of QP samples analyzed by ALS International Environmental 

Sample East North Altitude S/G  Type Description Property Lithology 

NICP-002 3,350,510 7,075,666 3,012 1,08 Brine Salty clean 
brine 

Approximate 
location of 2009 
Marifil sample 
near Luz Maria 

0.40 m: Crust of caliche 
and green clay. Saline 

efflorescence 

 

Table 12.2:  Assays from ALS and Alex Stewart laboratories for QP sample 

Sample 
 Li Ca Mg B Na K pH Density 

Lab mg/L mg/L mg/L mg/L mg/L mg/L in Lab g/cm3 

NICP-002 ALS 55 117 60 < 0.06 26,576 1,353 8 1.2 

CP-006 Alex Stewart 55 95 455 73 39,729 1,320 8 1.1 
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13. MINERAL PROCESSING AND METALLURGICAL TESTING  

No mineral processing and metallurgical testing has been completed at this stage. 
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14. MINERAL RESOURCE ESTIMATES  

No ore resource estimates have been completed for the Luz Maria and Beatriz properties.  
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15. MINERAL RESERVE ESTIMATES  

No mineral resources have been estimated at this stage of the project 
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16. MINING METHODS 

Not relevant for an exploration stage property. 
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17.  RECOVERY METHODS  

Not relevant for an exploration stage property. 
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18.  PROJECT INFRASTRUCTURE  

Not relevant for an exploration stage property. 
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19. MARKET STUDIES AND CONTRACTS 

Not relevant for an exploration stage property. 
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20. ENVIRONMENTAL STUDIES, PERMITTING AND SOCIAL OR COMMUNITY IMPACT 

Not relevant for an exploration stage property. 
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21. CAPITAL AND OPERATING COSTS 

Not relevant for an exploration stage property. 

  



                                                                                                       

62 
 

22. ECONOMIC ANALYSIS 

Not relevant for an exploration stage property. 
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23. ADJACENT PROPERTIES 

The Luz Maria and Beatriz properties are surrounded by properties owned by different individuals.  There are 
no known lithium occurrences on these properties.  The author is not aware if diatomaceous earth 
occurrences are present on any of the surrounding properties. 
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24. OTHER RELEVANT DATA AND INFORMATION 

No additional information other than that described in this report has been received or generated at the 
project since the commencement of this present Technical Report. 
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25. INTERPRETATION AND CONCLUSIONS 

1. The Carachi Pampa basin has likely been developing over the last 20 Million years, probably evolving from a 
large extended basin with deposition sub-basins (lakes or salars) controlled by a NNE-SSW pair of master 
structural systems. The basin had dimensions of more than 100 km in length by up to 20 kilometers in width, 
extending from the vicinity of Antofagasta de la Sierra in the north to the latitude of the Cerro Blanco Caldera 
in the south. During the Quaternary (<2.0Ma) the lowest part of the basin, represented by a salar, was 
probably located in the southern portion of the Carachi Pampa area. 

2. An extended precipitation capture system allowed the leaching of metals and other elements from 
enveloping rocks anomalous in alkali metals as large amounts of sediments and water flooded the basin every 
year and evaporated during the dry season over at least the last 10-12 million years when intense calk-
alkaline volcanism began over the Puna region.   

3. High-alkali and particularly high-lithium rocks enveloping the Carachi Pampa Basin were available to be 
leached from: i) leucogranites with pegmatite dikes, typically carrying lithium minerals such as lepidolite and 
spodumene, mainly cropping out at the eastern flanks of the basin; ii) ignimbrites, tuffs and volcanic material 
erupted during the formation of Cerro Galan and Cerro Blanco volcanic complexes that are typically high in 
lithium with rock assays up to 30 ppm Li; iii) thermal springs and hydrothermally altered centers controlled by 
structures on the salar borders.  

4. Repeated annual evaporation of rainfall over time favoured development of highly saturated brines and  
the formation of halite crusts with increasing concentrations of lithium, potassium, sodium, magnesium and 
other metals due to evaporation resulting in relatively high metal grades in the brines, which tend to descend 
to the bottom of the basin as density increases. Successive deposition of sediments (mainly 
sand/conglomerates along the borders, and clay, silt and halite in the central part) over time has formed a 
large paleo-salar at Carachi Pampa. 

5. Vertical Electric Sounding (VES) geophysical evidence indicates the presence of a highly conductive zone 
with low resistivity values ranging from 0.1 to 1.4 ohm/m.  The VES data marks the top of the conductive zone 
that starts at depths ranging from 70 up to more than 300 meters. The highly conductive zone appears to be 
continuous over a large area, but the thickness and continuity at depth of the conductive zone is difficult to 
predict based on the VES data.  Additional Information about thickness of the highly conductive zone and 
basin configuration could be obtained using (TEM) Transient Magnetotelluric survey or CSAMT (Controlled 
Source Audio Magnetotelluric) as well as a Seismic Survey (Sergio Lopez & Associates, written 
communication). 

6. The hydrological system at Carachi Pampa involves brines that accumulated over time mixed with annual 
fresh-water inflow the surface and also at some depth on alluvial fans. Additional basin contributions may be 
associated with hydrothermal fluid sources associated with NNE and NW structures along the basin margins 
and also possibly fluids related to the recent basaltic volcano development at Carachi Pampa. 
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7. Anomalous low-grade lithium values in samples taken from several points at the south-western border of 
the Salar (within and close to the Luz Maria property) are interpreted to be a blend of saline brine with 
surficial fresh water.  Water influx to the salar comes from surface flooding during the summer rather than 
from seasonal river systems within the alluvial fans. 

8. It is not known if the VES anomaly truly corresponds to a buried salar that contains lithium.  This is the 
principal risk associated with project at this time.  Drilling will be required to test the concept and establish if 
lithium is present. 
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26. RECOMMENDATIONS  

It is recommended to continue the exploration effort initiated by NRG at the Carachi Pampa Lithium Project, 
which the author considers to be a property of merit, and to complete target definition by means of two 
phases of drilling. 

20.1 Drill Exploration Phase One  

1. The VES geophysical anomalies should be tested by drilling one or two holes located at the positions 
shown on (Figure 20.1 and Table 20.1). 

2. It is suggested that the first hole be located at the position shown as (NRG-CP-A) in Figure 20.1. It is 
recommended to drill vertical holes commencing with tricone in the upper non-conductive units, 
continuing in the conductive unit with HQ diamond drilling, installing casing or cementing to avoid 
mixture of fluids from different parts of the conductive horizon. Core samples should be evaluated to 
determine the fluid in the formation and the effective porosity, and “packer” sampling should be 
carried out at each geological change (or 10+ meters).  The drilling should ideally penetrate the entire 
hyper-conductive horizon. “Drive point” sampling should be considered at each lithological change or 
at favourable zones. In the event that concentrated brines with lithium content are found in the initial 
hole, the hole can be reamed out later to a diameter of 6” to 8”, installing well filters and pre-filters. 

3. The location for a follow up hole will be determined based on the results of NRG-CP-A.  
4. Phase one will conclude with the completion of the second hole. 

Table 20.1: Proposed drill holes at the Carachi Pampa Lithium Project (Phase 1) 

Water Well Phase Easting (m) Northing (m) Total Depth (m) VES Reference 

NRG-CP-A Phase 1 3,352,645.56 7,079,000.50 250 m (VES 2) 

NRG-CP-B Phase 1 3,355,177.91 7,078,148.80 250 m (VES 8) 

  Phase 1, 2 holes   500 m   

 

20.2 Drill & Geophysics Exploration, Phase 2  

Depending on the results of the initial drilling, complementary geophysics and additional surface mapping and 
sampling could be undertaken to locate the direction of the inflow into the basin. 

5. Drilling of NRG-CP-C, and NRG-CP-D (Table 20.2) 
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Table 20.2: Proposed drill holes at the Carachi Pampa Project (Phase 2). 

Water Well Phase Easting Northing Total Depth VES Reference 

NRG-CP-C Phase 2 3,356,968.70 7,085,126.45 400 m (VES 6) 

NRG-CP-D Phase 2 3,358,600.21 7,084,054.66 400 m (VES 7)  

  Phase 2, 2 Wells   800 m   

 

 
Figure 20.1: Proposed exploration holes at Carachi Pampa Project. (Rojas & Asociados. 2016) 

 

6. Consider acquiring additional mining rights in the Carachi Pampa basin.  
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7. It would be convenient to establish an office in Catamarca in order to facilitate management of 
governmental, legal, environmental and community relations issues as well as logistical support. 

8. Expanding surface geophysical coverage is amply justified if the initial drilling is successful. Full 
coverage of the most attractive areas of the properties will be important. 

20.3 Cost of the Technical Program 

The preliminary exploration work must have a two phase budget for assessment of possible lithium 
mineralization at the Carachi Pampa Lithium Project is as shown in Table 20.3 below. 

 

Table 20.3: Estimated budget to complete exploration on Phase 1 at Carachi Pampa  

Item Quantity Units Rate Total 

Brine Sampling         

Filed Assistant 3 10 100 3,000 

Truck rental 2 10 100 2,000 

Assaying 30 150 1 4,500 

Freight  30 10 1 300 

Lodging, travel & logistic       0 

Accommodations 12 30 50 18,000 

Meals 20 30 25 15,000 

Diesel 30 60 2 3,600 

Environmental 
Assessment 

1 1 7000 7,000 

Administration (Program) 5,000 3 1 15,000 

Reporting Geo  1 300 10 3,000 

Drafting  Services 1 150 10 1,500 

Management 15000 1 1 15,000 

Drilling 500 500 1 250,000 
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Item Quantity Units Rate Total 

Mobilization  & Demob  25,000 1 1 25,000 

Access  and platform 10000 1 1 10,000 

Safety Medical Support 5,000 1 1 5,000 

Reclamation 5,000 1 1 5,000 

Travel costs 10,000 1 1 10,000 

Insurance  3,000 1 1 3,000 

Subtotal       395,900 

Contingency (10%) 0.1     39,590 

Total       435,490 

Taxes General estimated  
15% 

0.15     65,324 

Total Estimated Costs        500,814 
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Table 20.4: Estimated budget to complete exploration on Phase 2 at Carachi Pampa  

Item Units Times Cost Total 

Brine Sampling 1 20 300 6,000 

Filed Assistant 2 20 100 4,000 

Truck rental 1 20 100 2,000 

Assaying         

Freights  20 1 800 16,000 

Lodging, travel & logistic 12 30 50 18,000 

Accommodations 20 30 25 15,000 

Meals 70 90 2 12,600 

Diesel 40 90 2 7,200 

Environmental Assessment         

Administration (Program) 10,000 3 1 30,000 

Reporting Geo  2 400 15 12,000 

Drafting  Services 1 150 20 3,000 

Management 30,000 1 1 30,000 

Drilling 800 500 1 400,000 

Mobilization  & Demob  25,000 1 1 25,000 

Access  and platform 20,000 1 1 20,000 

Safety Medical Support 15,000 1 1 15,000 

Reclamation 20,000 1 1 20,000 

Travel costs 18,000 1 1 18,000 
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Item Units Times Cost Total 

Insurance  7,000 1 1 7,000 

Subtotal       660,800 

Contingency (7%) 0     46,256 

Total       707,056 

Taxes General estimated 
(15%) 

0     106,058 

Total Estimated Costs        813,114 

This preliminary budget figures does not include NRG’s general and administration costs nor any property 
payments.  
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28. ABBREVIATIONS  

Abbreviation Meaning 

Ag : Silver 

Au : Gold 

Ar : Argon 

B : Boron 

°C  : degrees Centigrade  

Ca : Calcium 

CO3 : Carbonate 

Cm3 : Cubic centimeter 

Cm : Centimeter 

Cu : Copper 

CSMAT : Controlled Source Audio-Magnetotellurics 

DDH : Drill diamond hole 

MD : Discovery Point 

EIS  : Environmental Impact Statement  

EMP  : Environmental Management Plan  

Fe : Iron 

g : Gram 

g/L  : gram per liter  

ha  : hectares  

ICP  : induced couple plasma  

IOCG : Iron Oxide Copper Gold mineral deposit 
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Abbreviation Meaning 

K : Potassium 

km  : kilometer  

km2  : square kilometer  

LOI : Letter of Intent 

L  : liter  

m  : meter  

masl  : meters above sea level  

Mg : Magnesium 

mg/L  : milligrams/liter  

mm  : millimeter  

CaCl : Sodium Chloride (Salt) 

NGO  : non-governmental organization  

N : North 

Na : Sodium 

NI 43-101  : Canadian National Instrument 43-101  

Oi : Ordovician intrusive rock 

Ohm/m : Ohm/meter 

Os : Ordovician Sedimentary rock 

OSC  : Ontario Securities Commission  

%  : percent  

PC : Precambrian 

Pb : Lead 
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Abbreviation Meaning 

ppm  : parts per million  

QA/QC  : Quality Assurance/Quality Control  

Qh : Quaternary halite 

QP : Qualified Person 

Qp1/Qp2 : Quaternary pyroclastic rock 

Qs : Quaternary sediments 

Qv : Quaternary volcanic rock 

Qw : Quaternary wetland 

RoM  : Run-of-Mine  

Rb : Rubidium 

sec  : second  

SG  : specific gravity  

S : South 

SiO2 : Silica 

SO4 : Sulphate 

Sr : Strontium 

RoM  : Run-of-Mine  

RN : National Road 

RP : Provincial Road 

sec  : second  

SG  : specific gravity  

S : South 
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Abbreviation Meaning 

TQv : Tertiary-Quaternary volcanic rock 

Ts : Tertiary Sedimentary Rock 

U : Uranium 

VES : Vertical Electric Sounding  

Zn : Zinc 
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29. CERTIFICATE OF QUALIFIED PERSON  

Nivaldo Rojas, FAusIMM  

Guayaquil 285, Barrio Arizu, Godoy Cruz  

Mendoza 5501  

Argentina  

Tel: +54 (261) 424-3479  

Email: nivaldo.rojas@rojasyasociados.com 

I, Nivaldo Rojas, FAusIMM, do hereby certify that:  

1) I am an independent Mining Engineer and a partner of Rojas and Associates S.A since 2004, whose main 
office is located at Guayaquil 285, Barrio Arizu, Godoy Cruz, Mendoza 5501, Argentina.  

2) I have the following academic and professional qualifications and experience:  

a. I am a graduate of Universidad de Atacama (Copiapó, Chile) with a B.Sc. in Mining Engineering 
obtained in 1982;  

 b. I have worked in mining and mineral exploration continuously since graduation from university;  

 c. I am a Fellow  in good standing of the Australasian Institute of Mining and Metallurgy- AusIMM (no. 
227551);  

 d. I have experience relevant to the matters of  this Report:  

 i. I have a good understanding of the geology and mining of mineral deposits  in the Andean regions 
for over 40 years;  

 ii. Over 10 years accumulated  experience in lithium brine ore deposits 

 iii. Over 30 years in the exploration of porphyry copper deposits  

 ii. Over 10 years of experience in  exploration and project evaluation;  

3) I have read the definition of “qualified person” set out in National Instrument 43-101 (NI 43- 101) and 
certify that by reason of my education, affiliation with a professional association (as defined by NI 43-101) and 
past relevant work experience, I fulfill the requirements to be a "qualified person" for the purposes of NI 43-
101 because I have the appropriate level of membership in one of the Accepted Foreign Associations and 
Membership Designations as indicated in Appendix A of NI 43-101;  

4) I visited the Carachi Pampa Project on October 21 and 22, 2016.  

5) I prepared the Report entitled “Technical Report on the Carachi Pampa Lithium Project, Catamarca 
Province” with an effective date of November 16, 2016. I am responsible for the technical review and the 
preparation of all sections of this Report.  

6) I am independent of NRG Metals Inc. 



                                                                                                       

80 
 

7) I have had no involvement with the Carachi Pampa property prior to the preparation of this Report.  

8) I state that, as at the date of this certificate, to the best of my qualified knowledge, information and belief, 
the Technical Report contains all scientific and technical information that is required to be disclosed to make 
the Technical Report not misleading;  

9) I have no personal knowledge, as of the date of this certificate, of any material fact or material change 
which is not reflected in this Technical Report;  

10) I am independent of the issuer as defined in Section 1.5 of NI 43-101;  

11) I have read National Instrument 43-101 and Form 43-101F1, and the Technical Report has been prepared 
in compliance with that instrument and form; 

Effective Date:   November 30, 2016   

Date of Signing: December 16, 2016  

Original signed  

 

Nivaldo Rojas, FAusIMM   

N° 227551 
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30. APPENDIXES 

 

30.1 Title opinion of mining rights “Beatriz” and “Luz María”. 

 

 

 

Mendoza, November 23, 2016 

BY E-MAIL ONLY 

 

NRG Metals Inc. 

Att.: Mr. Adrian Hobkirk 

 

Re: Title opinion of mining rights “Beatriz” and “Luz María”. 

Dear Sirs: 

We have been asked to provide a title opinion regarding good standing of Beatriz and Luz María mining rights. 

We are attorneys duly licensed to practice law in Argentina. Our opinion contained herein is limited to the 
laws of Argentina, and we are expressing no opinion as to the effect of the laws of any other jurisdiction. 

We have based our analysis of the legal status of the mining rights on the following documents: 

- Original Dossier #10-P-2016 Mina “Beatriz” currently under process before the Juzgado de primera 
instancia Electoral y de Minas, province of Catamarca (provincial mining authority). 

- Original Dossier #1209-C-2006 Mina “Luz María” currently under process before the Juzgado de 
primera instancia Electoral y de Minas, province of Catamarca (provincial mining authority). 

- Original Letter of Intent entered into between NRG Metals Argentina S.A. and Crydon S.A., owner of 
Mina “Luz María” (Exhibit A). 

- Original Letter of Intent entered into between NRG Metals Argentina S.A. and Enrique Perez Antich 
and Rinaldo Herrera owners of Mina “Beatriz” (Exhibit B). 

Background on Tenure 

There are two types of tenure under Argentine mining regulations; Cateos (Exploration Permits) and Minas 
(Mining Permits). Exploration Permits are licenses which allow the property holder to explore the property for 
a period of time following grant that is proportional to the size of the property.  The basis of the timeframe is 
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that an Exploration Permit for 1 unit (500 hectares) has a period of 150 days.  For each additional unit (500 
hectares) the period is extended by 50 days.  The largest Permit is 20 units (10,000 hectares) and has a period 
of 1,100 days.  The period starts 30 days after the grant of the permit. The canon rent payable is AR$3,200 per 
100 hectares starting three years after grant. 

Mining Permits are licenses which allow the holder to exploit the property subject to regulatory 
environmental approval. Only the Exploration Permit holder may apply for a Mining Permit as a consequence 
of a discovery made within an Exploration Permit area but anyone can apply for a Mining Permit over vacant 
ground. New mining permits may also be awarded for mines that were abandoned or for which their original 
mining concessions were declared to have expired. In such cases, the first person claiming an interest in the 
property will have priority. If more than one person claims at the same time for such permit, the provincial 
mining authority has to grant it by a draw. 

Mining Permits are unlimited in duration so long as the holder meets its obligations under the Mining Code 
(“MC”) which includes paying the annual canon payments, completing the survey, submitting a mining 
investment plan, and meeting the minimum investment commitments (which is equal to 300 times the annual 
canon payment spent over a period of five years payable within five years of the filing of a capital investment 
plan).  The canon varies according to mineral occurrence.   

The type of mineral the holder is seeking to explore and exploit must be specified for both types of tenure.  
Permits cannot be over-staked by new applications specifying different minerals and adding mineral species 
to a claim file is relatively straightforward.   

It is worth mentioning that under the MC anyone is allowed to explore, even if an exploration right is not 
granted.- The main condition to explore is to have an environmental impact assessment approved.- 

Surface Access 

Pursuant to Argentina legislation, except for a few minerals that belong to the surface owner, the others 
belong to the Provinces which grant exploration and exploitation concession rights to the applicants.  

Due to the likely coexistence of two different rights within the same area, and in order to solve likely 
problems between the surface owner and the owner of an exploration or exploitation license, article 13 of the 
MC states that “the exploitation of mines, their exploration, concession and other consequent acts, have the 
nature of public benefit”. Based on this principle the Exploration and Mining Permits have primacy over the 
surface rights provided certain legal requirements are met, basically consisting of due compensation for 
damages or the lodge of a surety when the amount of the compensation is not agreed with the surface owner 
or when the works to be done are urgent. 

The owner of an Exploration Permit has the right to explore and therefore to access the area from the 
moment that the Exploration Permit has been granted subject to approval of an Environment Impact 
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report.  The Exploration Permit guarantees its owner the access and exclusivity of the area that has 
been granted even to the extent of obligating the police to enforce the miner’s rights1.  

Similarly, the owner of a Mining Permit has the right to start works and to access the mining property 
from the moment that the exploitation concession has been granted.  

Regarding surface owners, they have the right to require either from the licensor due compensation 
for the damages caused by the exploration and mining activities and the occupation of the land or to 
the Mining Judge that the licensor lodge a surety guarantying that likely damages will be 
compensated. None of these claims or requirements could stop the exploration or exploitation works 
if the licensor agrees to pay the compensation or damages claimed by the surface owner or, if there is 
no agreement on that, if the explorer/miner lodges a surety with the mining authorities. 

In consideration of the aforementioned we can conclude that: 

a) The mining rights “Luz María” and “Beatriz” are in good standing and comply with applicable 
regulations. 

b) Mina “Beatriz” is subject to the Perez Antich – Herrera Letter of Intent. Other than the obligations 
arising out of this Letter of Intent, “Beatriz” is free and clear from any liens, charges or encumbrances, 
recorded in the relevant registries. 

c) Mina “Luz María” is subject to the Crydon Letter of Intent. Other than the obligations arising out of 
this Letter of Intent, “Luz María” is free and clear from any liens, charges or encumbrances, recorded 
in the relevant registries. 

d) The mining “fees” (“canon”) of “Luz María” are up to date. 

e) “Beatriz” does not pay mining fees until second semester of 2019. 

Please do not hesitate to contact us should you require any further information. 

Regards, 

 

Jorge Vargas Gei 

Vargas Galíndez Abogados  

                                                           
1  Pigretti, Eduardo, “Codigo de Mineria y Legislación de Hidrocarburos”, ed la ley, pag 46). 
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30.2 Assay Certificate from Alex Stewart Laboratory 

As reported on October 25, 2016 
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30.3 Assay Certificate from ALS Laboratory 

As reported on December 6, 2016 (preliminary)  

 

Metodo Parametro Unidad LC 
NI-CP 
002 

Densidad (Gravimetría) Densidad gr/cm3 0,01 1,20 
pH en Laboratorio (SM 4500 H B) pH (Laboratorio) UpH 0,01 7,87 

Cloruros (SM 4500-Cl¯ B) Cloruros mg/L 5,0 61457,7 
Alcalinidad (SM 2320 B) Alcalinidad Debido a Carbonato mg/L 0,5 523,0 

Sulfato (SM 4500 SO42- E) Sulfato mg/L 5,0 6332,0 
Conductividad en laboratorio (SM 2510 B) Conductividad (Laboratorio) mS/cm 1,0 145,1 

 

As reported on December 14, 2016. 

 
Muestras del Grupo: 
43132/2016 
N° ALS - Corplab 429079/2016-1.0 
Fecha de Muestreo 19/10/2016 
Hora de Muestreo 00:00:00 
Tipo de Muestra Agua 
Identificación NI-CP 002 

Método de Análisis Parámetro Unidad LC   
---         

Alcalinidad Alcalinidad Debido a Carbonato mg/L 0,5 523,0 

Cloruros Cloruros mg/L 5,0 61457,7 

Conductividad en laboratorio Conductividad (Laboratorio) mS/cm 1,0 145,1 

Densidad Densidad gr/cm3 0,01 1,20 

Metales Totales Boro (B) mg/L 0,06 < 0,06 

Metales Totales Calcio (Ca) mg/L 0,15 116,59 

Metales Totales Litio (Li) mg/L 0,014 54,864 

Metales Totales Magnesio (Mg) mg/L 0,06 601,94 

Metales Totales Potasio (K) mg/L 0,22 1352,78 

Metales Totales Sodio (Na) mg/L 0,15 26575,73 
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pH en Laboratorio pH (Laboratorio) UpH 0,01 7,87 

Sulfato Sulfato mg/L 5,0 6332,0 

 

 


