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1. SUMMARY 

The present technical report (the άwŜǇƻǊǘέύ was requested by Liberty One Lithium Corp. (CVE:LBY - ά¢ƘŜ 

/ƻƳǇŀƴȅΣέ or ά[ƛōŜǊǘȅ hƴŜέύ to support its option to acquire majority interest in a set of 11 mining 

properties identified as: POCITOS 200 (file N° 20,166), POCITOS 202 (file N° 20,168), POCITOS 204 (file N° 

20,170) and POCITOS 206 (the άDǊŀƴǘŜŘ tǊƻǇŜǊǘƛŜǎέύΤ and POCITOS 201 (file N° 20,167), POCITOS 203 (file 

N° 20,169), POCITOS 205 (file N° 20,171), POCITOS 207 (file N° 20,173), POCITOS 208 (file N° 20,174), 

POCITOS 209 (file N° 20,175) and POCITOS 211 (file N° 20,177) (the ά{ƻƭƛŎƛǘŜŘ tǊƻǇŜǊǘƛŜǎέΣ and jointly as the 

Granted Properties, the άtǊƻǇŜǊǘƛŜǎέύΦ 

The Property is centered along the central west margin of the north-south elongate present-day Salar de 

Pocitos basin and covering  15,857 hectares.  

Argentinean law provides for the granting of two types of mining rights: exploration permits όάŎŀǘŜƻǎέύ 

which are limited in duration and which allow for the exploration of a mineral property, and mining permits 

(minas), which allow for the exploitation of the minerals in the subject property. The designations of the 

permits in respect of the Property are mining permits. Mining permits are unlimited in duration and remain 

the ƘƻƭŘŜǊΩǎ property as long as the holder meets their obligations under the Argentinean National Mining 

Code, including biennial canon payments and minimum investment commitments. 

Liberty One can acquire up to an 80-per-cent interest in the Pocitos West project consisting of 15,857.34 

hectares (39,183 acres). As consideration for grant of the option and pursuant to the terms of the Option 

Agreement, the Company will pay Millennial Lithium aggregate cash consideration of US$5,500,000 and 

incur an aggregate of $1,000,000 of staged expenditures to earn a 70% interest in the Property. The 

Company will earn a further 10% interest in the Property if it completes a bankable commercial feasibility 

study on the Property within 42 months of the closing of the Transaction.  

On its side, Millennial Lithium can acquire a 100% interest in the Property in consideration of making the 

following payments and share issuances to the Vendor: A non-refundable deposit of US$100,000 (the 

ά5ŜǇƻǎƛǘέύ paid to the Vendors and an additional US$150,000 (the άCƛǊǎǘ Option tŀȅƳŜƴǘέύ which was due 

upon receipt of Exchange approval of the Option. The Option may be exercised within three years by 

making a total of US$4,500,000 in payments (the άhǇǘƛƻƴ Exercise tǊƛŎŜΣέ including the Deposit and the First 

Option Payment): (i) $250,000 (U.S) six months from the date of the Agreement; (ii) $500,000 (U.S.) twelve 

months from the date of the Agreement; (iii) $500,000 (U.S.) eighteen months from the date of the 

Agreement; (iv) $500,000 (U.S.) twenty-four months from the date of the Agreement; (v) $500,000 (U.S.) 

thirty months from the date of the Agreement; and (vi) $2,000,000 (U.S.) thirty-six months from the date of 

the Agreement.  

The Property exhibits slightly anomalous surficial lithium and potassium brines and has been tested by 

surface geochemical sampling, vertical electrical sounding (VES) geophysical surveying and by 12 shallow 

wells drilled by Dirección General de Fabricaciones Militares (DGFM) testing for the presence of shallow 

brine with significant lithium and potassium assays.                                                                                                                                                                                                                                                                                    

The salar basin is in the Altiplano-Puna region of Argentina ς Bolivia ς Chile, known as the Lithium Triangle. 
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Basins in this region have proved to host the largest portion of lithium brine resources in the world. These 

basins started evolving as inland closed lakes in a basin and range structural environment generated by 

alternating compressional and extensional regimes over the back-arc of the Andean magmatic belts. Basin 

evolution began almost 20 million years ago as closed basins in a relatively dry environment, resulting in 

gradational sediments (gravels-sands-clays) and salt water (brine) concentrations. These brines are 

sometimes enriched in lithium and potassium, likely due to concentration from Miocene and younger 

ignimbrite fields, intermediate to acidic Miocene lava flows, and structurally controlled alkali rick hot-

springs over the flanks portions of the basins. 

Present day brine accumulations occur in near-surface, porous halite evaporate halite deposits, and 

importantly in large volumes of unconsolidated to poorly consolidated clastic sediments. In the former case, 

alternating seasonal dry and rainy seasons resulted in partial dissolution of rock salt packages permitting 

development of cavities (porosity) and concentration of saturated salt brines rich in lithium, potassium and 

sodium chlorides. Normally, there are several alkali rock packages along the vertical section of the Salar with 

proven occurrences over the first 20 metres (m) from surface, as occurs at the Atacama Salar in Chile, and in 

deeper positions at Olaroz-Cauchari, Salinas Grandes, the Salar del Hombre Muerto and others in Argentina. 

In recent years, important accumulations of brine have been identified in much thicker sequences of clastic 

sediments statigraphically above, below and interbedded with the evaporite layers. 

Mineral properties in the Salars of the Puna have been studied for lithium and potassium since the 1970s 

when the Argentinean Government through ά5ƛǊŜŎŎƛƽƴ General de Fabricaciones MilitŀǊŜǎέ (DGFM) 

completed extensive exploration of the Andean Salars. This governmental effort resulted in the definition of 

the Salar de Hombre Muerto West, an ά!ǘŀŎŀƳŀ ǘȅǇŜέ salt-hosted deposit, where in 1997 the Mina Fenix 

operation was initiated by FMC Lithium Corporation. A new wave of exploration for lithium began between 

2007 - 2010, when international players - primarily Australian and Canadian άǎƳŀƭƭ ŎŀǇέ explorers - utilized 

exploration techniques including surface geochemistry; geophysical surveys and extensive drilling over 

numerous basins including Salar de Olaroz (Orocobre, Australian); Salinas Grandes (Orocobre & others); 

Salar de Cauchari (Lithium Americas Corp, Canadian); Salar del Rincon (ADY Resources - Australian); Salar de 

Pastos Grandes (ERAMINE, French); Salar de Pozuelos (Lithea, Argentine-Korean); Salar de Diablillos (Rodinia 

Inc., now Lithium X, Canadian); Salar del Hombre Muerto East (Lithium 1, Canadian and Galaxy Lithium, 

Australian); Salar de Llullaillaco (International Lithium Corp, Chinese-Canadian). A renewed appetite for 

lithium developed in early 2016 as new companies and various joint ventures showed renewed interest in 

the already known salars and other less explored areas, including the large Salar de Arizaro, Salar de 

Incahuasi (Salta), Salar de Pocitos, Salar de Rio Grande (Salta), Salar de Antofalla, the Carachipampa basin in 

Catamarca, Salar de Jama, Laguna de Vilama, and Laguna de Guayatayoc basin in Jujuy. 

While located adjacent to well-known resources and firmly within the known trend of lithium-bearing salars 

in northern Argentina, Pocitos Salar has been subject to only limited exploration, mainly surficial. 

Hydrogeological conditions have likely resulted in limited exposures at the present-day surface of brine that 

may be contained in the basin. As a result, there has been limited attention paid to Pocitos, and only a 

limited amount of the prior work has been reported by professionals recognized by the CIM as Qualified 

Persons.  

Exploration programs include the above mentioned study by DGFM; surface sampling campaigns by Lacus 



                                                                      

8 

Minerals and Li3 Energy Inc. (Li3E) (OTCBB: LIEG); TEM geophysics by Southern Lithium Corp (CVE:SNL) and 

Millennial Lithium Corp. in the north-west extreme of the basin and VES surveys by Pepinnini Corp. (ASX: 

PNN) on the northwestern and eastern margins of the basin. 

The Dirección General Fabricaciones Militares in 1979 reported a reconnaissance sampling campaign over a 

number of Puna salars. ά¢ƘŜ campaign at Pocitos consisted of 12 shallow auger holes and one surface 

ǎŀƳǇƭŜέΦ Of the 12 auger holes, two reported anomalous values of 155ppm (Hole P12) and 417ppm Li (Hole 

P8). 

Li3E reported in a press release their 2010 shallow sampling campaign and geophysics results. The sampling 

was near-surface on two 6km x 2km grids, located to the north-east of the Pocitos West properties. The 

campaign returned values of 100-300ppm Li in the eastern area, and 1-200 ppm Li in the western grid. A 

resistivity survey over the Li3E prospect area reportedly identified three target areas, including one highly 

conductive zone of 0.2 ohm-meters at 250 meters deep, and other possible mixed brine zones of 0.4 - 0.75 

ohm/m that encase the high conductivity layer from near surface to 450 m. 

Lacus Minerals also reported in 2010 on their sampling and geophysics overseen same area, that was later 

optioned to Li3E. While Lacus did not report geochemical assay values, they included in their report 

distribution maps for 95 samples collected at 6.8 meters and below indicating values up to 255ppm Li. Their 

geophysical survey consisted of 42 soundings from which the interpretation indicated a possible 140m thick 

conductive brine layer with the top at a depth of 150m. According to Lacus, the brine-bearing horizon could 

be projected to the surface at the western margin of the basin, comprising the western limit of aƛƭƭŜƴƴƛŀƭΩǎ 

claims and consisting of conglomerate and sandstone. 

This Report has been prepared by Nivaldo Rojas, a member of the Mining Engineer Institute of Chile (IIMCH 

by its Spanish acronym), and a Fellow of the Australasian Institute of Mining and Metallurgy recognized by 

CIM as meeting the conditions of being a Qualified Person (QP) under the requirements of Canadian 

National Instrument 43-101. The nominated QP for this study is familiar with the geology and operation of 

lithium deposits and visited the Property during 2017, verifying the general geology in the field and 

assessing community impact and general environmental matters in and around the Property.  

The author recognizes the subject of this technical report as a project of merit and recommends further 

works to advance the Pocitos West mining licenses (minas) toward the initial exploration stage designed, if 

successful, to contribute to a Preliminary Economic Assessment.  The next two phases of work that can be 

positively identified at this stage are: 

¶ Drilling to assess the possible brine-hosting aquifers at depth, and  

¶ Pumping tests and preliminary evaporation and processing trials to ascertain and confirm extractability 

and the conceptual purification and refining process.  

The first phase will commence in July 2017 and continue to September, 2017 at an estimated cost of 

CDN$1.3 million. A resource in-fill drilling phase can be defined after the confirmatory drilling and if 

justified, will likely be added as part of the second phase of work identified herein. 
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 2. INTRODUCTION 

The present report was requested by Liberty One Lithium Corp. to evaluate their investment in the majority 

acquisition of certain mining properties duly registered at the Salta Mining Court. Registration in the Mining 

Court of Salta includes files with correlative numbers from 20166 through 20177 and a total covered surface 

of 15,857.34 hectares.  

Adjacent and nearby properties have been subject to different studies based on drill testing, geophysical 

surveys and geochemical testing. These studies indicated potential for commercial lithium-potassium brine 

concentrations. The Property is located on the central-west portion of the Salar de Pocitos basin, within the 

Argentinean portion of the Lithium Triangle of South America Argentina-Bolivia-Chile. 

Liberty OnŜΩǎ main interest is to define possible resources and develop facilities to produce concentrated 

lithium brines, lithium carbonate or other lithium compounds, and possibly by-products that might include 

potassium salts, borates and other chemical compounds of value. 

The format and content of this Report is prepared in accordance with the requirements of National 

Instrument 43-101 ς Standards of Disclosure for Mineral Projects including Form 43-101F1 ς Technical 

Report and Companion Policy 43-101CP ς To National Instrument 43-101 Standards of Disclosure for 

Mineral Projects, of the Canadian Securities Administrators όάbLпо-млмέύΦ 

Exploration data used in the Report were made available to the author by Liberty One, the Vendor, through 

Millennial and on geologic information available in the public domain. 

Nivaldo Rojas, a άǉǳŀƭƛŦƛŜŘ ǇŜǊǎƻƴέ όάvtέύ who is independent of Liberty One Lithium Corp., supervised the 

preparation of this Report. Mr. Rojas has extensive experience in exploration over the Argentinean Puna 

region and in exploration of lithium-potassium bearing brines in it. He has the required knowledge for the 

evaluation of lithium resources incorporating his background and knowledge in the field of mineral 

economics, engineering processing, and geology of mineral deposits.  

The author has visited the Pocitos West properties January 20th, 2016 verifying the general geology in the 

field, confirming geophysics findings and infrastructure, and assessing community impact at the Salar de 

Pocitos, and general environmental matters in and around the Property. 
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3. RELIANCE ON OTHER EXPERTS 

This report was prepared by the independent QP Nivaldo Rojas. The nominated QP for this study is familiar 

with the geology and operation of lithium brine deposits and has visited the Properties in several occasions, 

most recently from January 20th to 22nd, verifying previous exploration in the field and assessing community 

impact and general environmental matters in and around the Property.  

For the purpose of this Report, the QP has relied on the due diligence and title opinion on the Property 

dated March 15, 2017 completed by Dr. Lucas Granillo Ocampo, a Partner of the law firm Estudio Garrido 

Abogados, of Avenida del Libertador 498 - piso 23 - C1001ABR - Buenos Aires - Argentina. The text of the 

Legal Opinion accompanies the Report as Appendix 22.1. 

The QP also relied on the professional work of geologist Carlos Enrique Ganam  from Salta who has 

completed an analysis of the properties surrounding the Pocitos West tenements. 
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4. PROPERTY LOCATION AND DESCRIPTION 

4.1 Property Location 

In the regional scenery the Pocitos West Project lies within a high elevation-arid climate plateau known as 

the Altiplano or Puna territory of Bolivia-Chile-Argentina. This particular region has been named as the 

Lithium Triangle, which holds the 75% of the lithium reserves and resources worldwide (Figure 4.1).   

  

Figure 4.1: Location of the Pocitos West project, Pocitos Salar, Salta, Argentina  

The block of properties addressed in this report are located in the Los Andes Department, in the Central 

portion of the Puna region of Salta Province, northwestern Argentina. They lie along the western margin of 

the Salar de Pocitos Basin (Figure 4.2), centered 15 kilometres (km) west-southwest of the small town of 

Pocitos, some 85 kilometers  west of the regional administrative centre of San Antonio de los Cobres, and 
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165km northwest of the Salta provincial capital. The Property is 350km straight line distant east-south-east 

of Antofagasta, the closest sea port (Figure 4.2). The central coordinates of the claim block are 

нпϲнфΩооέǎƻǳǘƘ latitude and стϲлрΩофέ west longitude, at an average elevation of 3,785 metres above sea 

level (masl).  

 

Figure 4.2: Location of the Pocitos West Properties with respect the Salar de Pocitos and San Antonio de los Cobres. 

4.2 Property Description  

The present surface expression of the Pocitos Salar is elongate in a north-south direction, measuring 57 km 

north-south, varying between 6-9 kilometers east-west. The salt pan is almost completely flat with portions 

of the older salar surface covered by talus and alluvial fan.  

The mining properties being acquired by Liberty One (Table 4.1, figure 4.3) are registered to Marcela Ines 

Casini and Rodrigo Castañeda Nordmann, of Salta, Argentina. The properties are irregularly shaped and 

cover a surface area of 1585.34 hectares. The properties lie along the edge of the present-day salar, in an 
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area that is covered by a wide portion of sediments washed from over-thrust older Tertiary red sediments 

(Figure 4.1 and 4.2). 

Table 4.1: Properties optioned to Liberty One at Pocitos Region. Corner coordinates (Gauss Kruger/Posgar Zone 3).  

Name  File Location x=East (m) y=East (m) Status  Surface  

POCITOS 200 20166 Pocitos  3,384,582.66 7,305,533.13 Granted 1,458.57 

      3,387,546.20 7,305,533.13   
 

      3,388,959.68 7,301,559.12   
 

      3,384,582.66 7,301,559.12   
 

POCITOS 201 20167 Pocitos  3,390,017.90 7,298,583.91 Pending 1,459.68 

      3,388,959.68 7,301,559.12   
 

      3,384,582.66 7,301,559.12   
 

      3,384,582.66 7,298,583.91   
 

POCITOS 202 20168 Pocitos  3,384,582.66 7,298,583.91 Granted 1,496.48 

      3,390,017.90 7,298,583.91   
 

      3,390,017.90 7,295,830.61   
 

      3,384,582.66 7,295,830.61   
 

POCITOS 203 20169 Pocitos  3,384,582.66 7,295,830.61 Pending 1,496.48 

      3,390,017.90 7,295,830.61   
 

      3,390,017.90 7,293,077.32   
 

      3,384,582.66 7,293,077.32   
 

POCITOS 204 20170 Pocitos  3,384,582.66 7,293,077.32 Granted 1,496.48 

      3,390,017.90 7,293,077.32   
 

      3,390,017.90 7,290,324.02   
 

      3,384,582.66 7,290,324.02   
 

      3,384,582.66 7,293,077.32   
 

      3,390,017.90 7,293,077.32   
 

      3,390,017.90 7,290,324.02   
 

      3,384,582.66 7,290,324.02   
 

POCITOS 205 20171 Pocitos  3,390,017.90 7,298,583.91 Pending 1,456.83 

      3,390,017.90 7,289,649.54   
 

      3,392,599.39 7,289,649.54   
 

      3,392,599.39 7,293,687.21   
 

      3,391,860.47 7,293,403.51   
 

POCITOS 206 20.172 Pocitos  3,384,582.66 7,290,324.02 Granted 1,496.48 

      3,390,017.90 7,290,324.02   
 

      3,390,017.90 7,287,570.73   
 

      3,384,582.66 7,287,570.73   
 

POCITOS 207 20173 Pocitos  3,386,332.01 7,287,570.73 Pending 1,379.16 

      3,386,332.01 7,286,132.77   
 

      3,392,564.87 7,286,132.77   
 

      3,392,564.87 7,288,239.89   
 

      3,392,015.69 7,288,239.89   
 

      3,392,015.69 7,289,121.08   
 

      3,392,599.39 7,289,121.08   
 

      3,392,599.39 7,289,649.54   
 

      3,390,017.90 7,289,649.54   
 

      3,390,017.90 7,287,570.73   
 

POCITOS 208 20.174 Pocitos  3,387,040.77 7,286,132.77 Pending 1,235.63 

      3,392,564.87 7,286,132.77   
 

      3,392,564.87 7,283,895.97   
 

      3,387,040.77 7,283,895.97   
 

POCITOS 209 20.175 Pocitos  3,392,564.87 7,283,895.97 Pending 1,377.59 

      3,388,166.00 7,283,895.97   
 

      3,388,166.00 7,280,764.27   
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Name  File Location x=East (m) y=East (m) Status  Surface  

      3,392,564.87 7,280,764.27   
 

POCITOS 211 20.177 Pocitos  3,393,787.05 7,277,033.64 Pending 1,503.95 

      3,389,755.69 7,277,033.64   
 

      3,389,755.69 7,280,764.27   
 

      3,393,787.05 7,280,764.27   
 

        
 

Total 15,857.34 

 

 

Figure 4.3: Map of the properties optioned to Liberty One Lithium Corp in the Salar de Pocitos basin. 

4.3 Type of Mineral Tenure 

According to Argentine Law, mineral resources belong to the province where the resource is located. Each 

province has the authority to grant exploration permits and exploitation concession rights to private 

applicant entities. However, the Federal Congress is entitled to enact the National Mining Code and any 
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substantive mining legislation which is similarly applicable in all of the country. Provinces have the authority 

to regulate the procedural aspects of the National Mining Code and to organize each enforcement authority 

within its territory. 

In general, there are two types of mining rights that can be granted under Argentinean mining law: 

¶ Exploration Permits (usually refer to as ά/ŀǘŜƻǎέύ that are limited in time and have limited obligations, 

and 

¶ Exploitation Concessions (usually refer to as άaƛƴŀǎέ or ά/ƭŀƛƳǎέύ that are unlimited in time as long as 

obligations set out in the National Mining Code are met by the title holders. 

All concessions are granted by the regulating province either by a judicial (Salta) or administrative decision, 

depending on the province. An Exploration Permit can be transformed into a Mining Permit any time before 

the expiry date of the Exploration Permit by presenting a report and paying a canon (rent). Tenure for 

exploitation concessions is indefinite, providing that semi-annual payments are made in February and July 

each year. 

In the Salta province all concessions are granted by a judge in the Mining Court. Each property is recorded 

by number in the Mining Court registry, and each property has its own judicial file. In addition, the Mining 

Secretariat records the property in the graphic register, and adds the property to an overall digital map of 

the mining properties for the province. 

The eleven separate minas, or claims that make up the Pocitos West Property are άƳƛƴŀǎέ or mining permits 

and therefore are unlimited in duration, provided that the biannual rents are paid each year. In respect of 

mining permits relating to exploitation of lithium, the biannual rents equate to AR$1,600 (approximately 

$100 USD) per 100 hectares (at the present exchange rate of $16/USD). 

4.4 Interest in Property 

Millennial Lithium Corp. and the Vendors of Pocitos West executed a definitive option agreement that 

defines the material terms and conditions of the Option. A non-refundable deposit of US$100,000 (the 

ά5ŜǇƻǎƛǘέύ was paid to the Vendors, as well as the additional US$150,000 (U.S.) (the άCƛǊǎǘ Option tŀȅƳŜƴǘέύ 

which was due upon receipt of Exchange approval of the Option. 

The Option may be exercised within three years by making a total of US$4,500, in payments (the άhǇǘƛƻƴ 

Exercise tǊƛŎŜέύΥ (i) the $100,000 Deposit and the First $150,000 Option Payment: (ii) $250,000 six months 

from the date of the Agreement; (iii) US$500,000 (U.S.) twelve months from the date of the Agreement; (iv) 

US$500,000 eighteen months from the date of the Agreement; (v) US$500,000 twenty-four months from 

the date of the Agreement; (vi) $500,000 (U.S.) thirty months from the date of the Agreement; and (vii) 

$2,000,000 (U.S.) thirty-six months from the date of the Agreement.  

Upon payment of the full Option Exercise Price, Millennial will have earned a 100% interest in Pocitos West. 

No securities of the Company are to be issued in conjunction with exercise of the Option. 

On acquiring the property rights, Millennial in turn optioned a majority interest in the mining rights to 

Liberty One, who can acquire up to an 80-per-cent interest in the Pocitos West project consisting of 

15,857.34 hectares (39,183 acres). As consideration for grant of the option and pursuant to the terms of the 
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Option Agreement, the Company will pay Millennial Lithium aggregate cash consideration of US$5,500,000 

and incur an aggregate of $1,000,000 of staged expenditures to earn a 70% interest in the Property. The 

Company will earn a further 10% interest in the Property if it completes a bankable commercial feasibility 

study on the Property within 42 months of the closing of the Transaction. 

4.5 Work Permitting 

The permitting process in Argentina is very straightforward, particularly in Salta. The permit to mine is 

granted as part of the mining license but environmental approval is required by the office of the Mining 

Secretary for the Province of Salta. This authorization is obtained by filing an Environmental Impact Report 

όάLƴŦƻǊƳŜ Impacto !ƳōƛŜƴǘŀƭέύ or IIA).  

The contents of these reports will 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 requested by the Mining Secretary are: 

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

¶ The drilling schedule; 

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

¶ Statement of the ŎƻƳǇŀƴȅΩǎ legal address in Salta. 

The Company, working through Ingenieria & Ambiente Consultora S.R.L. (IAC) has submitted the necessary 

documentation and anticipates approvals for exploration by mid-June, 2017. In addition, the Environmental 

Impact Report must be renewed every two years or when there is a change in activity expected to occur on 

the property. 

The Property acquisition was subject to a thorough legal due diligence which revealed no other significant 

factors and risks that may affect access, title or right and the ability to work on the property. 
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5. ACCESSIBILITY, CLIMATE, LOCAL RESOURCES, INFRASTRUCTURE AND PHYSIOGRAPHY 

5.1 Accessibility 

Access from Salta is via National Route 51 (RN-51) 170 km west and northwest to San Antonio de los Cobres. 

From San Antonio de los Cobres, the route follows 66 km continuing on RN-51 to the junction of Provincial 

Route 27 (RP 27) at the abandoned village of Cauchari. From there on RP 27, there are 36km to the town of 

Pocitos. The project area is located 10 km west of the village, on the un-numbered continuation of RP 27 

towards Tolar Grande and the international Socompa Pass (Figure 4.1). 

From Antofagasta, Chile, the access to the project area is via the Panamerican Highway (5N) for 70 km to 

Baquedano, proceeding east along routes 365, 367 and 23 for some 300 km to the Sico international pass. 

From Sico, the most convenient access to the project site is 110 km via routes RN-51 and RP-27 through 

Cauchari and Salar de Pocitos (Figure 4,1). 

5.2 Climate  

Climate conditions in the Puna region are characterized by extremely aridity, occasional high winds, low 

temperature and high altitude, resulting in oxygen depleted air. The average annual rainfall decreases 

significantly from east to west and from north to south. For example, rainfall averages 115 millimetres (mm) 

at San Antonio of Cobres (coordinates S24.2232°, W66.3192°), while it is just 32 mm in Unquillal Railroad 

Station (coordinates S24.535729, W67.205349°).  In the areas of San Antonio de los Cobres and Salar del 

Hombre Muerto, records indicate winter precipitations, mainly as snow and hail, but in small quantities. 

Snow at the Puna does not accumulate on the ground for long, due to the high evaporation, the extreme 

dryness of the air and constant strong winds. Nevertheless, in places, strong wind accumulates snow in low 

areas and road cuts making access by vehicular traffic at times temporarily difficult during winter. These 

accumulations become stronger and more frequent at higher elevation (over 4,200 masl). 

Wide diurnal temperature differences are common during both summer and winter. Thermal amplitudes of 

30°C to 35°C are common, and are more pronounced during the winter months. 

Rainfall during the mid-summer months (late December - early March) can sometimes disrupt exploration 

activities. Local rainfall in this region of the Puna averages 70mm per year. In dry years, the rain does not 

significantly impact exploration activities. In others the rain can be heavy enough to inundate low areas in 

salars with a very shallow level of water. The Pocitos West claim area is elevated above the floor of the salar 

and is accessible by an elevated, well maintained road, enabling uninterrupted operations year-round. 

Disruptive snowfall is not common in this portion of the Puna, but when it does occur it can stop operations 

for a matter of days, but no more than a week. 

Net annual evaporation (evaporation minus precipitation) in this region of the Puna is typically 2,500mm 

per year, with evaporation rates peaking mid-spring to early summer (August - December), and late summer 

to mid-autumn (February - June). Solar evaporation slows in the cooler winter months, and can be locally 

offset by rain showers during the mid-summer months. In general, evaporation variations are predictable 

and can be managed by experienced evaporations ponds operators. 

5.2.1 Meteorological Data Sources 
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Climate data have been collected within and around the nearby Pocitos salar area by several organizations. 

The most relevant are: 

¶ In San Antonio de los Cobres town and in Hombre Muerto Salar (Tincalayu mine), by the Argentinean 

National Weather Service (Servicio Meteorológico Nacional - SMN); 

¶ At the nearby Pastos Grandes salar, by Eramine Sudamerica S.A. during 2011 and 2012; 

¶ To the north at Rincon Salar by Enirgi/ADY and; 

¶ In Pocitos at the FMC gas compression facility. 

5.2.2 San Antonio de los Cobres Weather Station 

Located at Latitude: S24.2208°, Longitude: W66.3162° and an altitude of 3,770masl and 80km NE of the 

Project center. Climate parameters are as follows: 

Rainfall: The annual average rainfall is 103.9 mm with the highest occurrence in the period January to 

March. The annual average maximum recorded is 144 mm. 

Temperature: The annual average temperature is 8.6 degrees Celsius. The period from November to 

February is the highest monthly average and is in the order of 12°C, while the coldest month is July at 2.2°C. 

The maximum and minimum measured temperatures are 27°C and -21°C, respectively. The absolute 

maximum temperature for the period was 27°C, recorded in December and the absolute minimum -16°C in 

July. 

Humidity: The Media Annual Relative Humidity is 43.8 percent. Monthly Average Maximum Humidity is in 

July at 58% and the minimum in October at 34%.  

Frost: The average annual frequency of frost days is 223, most frequently between April and October. 

Wind: The wind tends to be very strong in the Puna, with gusts as high as 100 kilometres per hour (kph) 

usually occurring between noon and dusk. The strongest winds are recorded in the months of July and 

August. When the wind coincides with heavy snow, white-outs (locally referred to as ά±ƛŜƴǘƻ Blanco, or 

White ²ƛƴŘέύ can cause stoppages in mining work and the movement of people and vehicles. The prevailing 

wind direction is from the northwest quadrant, shifting southerly during the mid-summer months. Wind 

speed and wind direction are shown in Figure 5.1. 

5.2.3 Hombre Muerto Weather Station 

Located in the Tincalayu Mine Weather Station in the NW corner of the salar (S25.2715°, W67.0509°), at an 

altitude of 4,010 masl, 138km SSW of. Climate parameters are as follows: 

Rainfall: The annual median rainfall is 63.8 mm, with the monthly highest rainfall being 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 records exceptionally high precipitation of 144mm recorded in 4 days. In the Hombre Muerto Salar, 

snowfall occurs occasionally in the winter months and rainfall 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 
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monthly average temperature of -28°C degrees Celsius. 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 temperature is 26°C and 12°C, respectively. 

Frosts: The average annual frequency of days with frost is on the order of 350 days. 

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

5.2.4 Pastos Grandes Weather Station 

Eramine Sudamerica S.A. collected information with their own weather station, the Eramine Weather 

Station, sited close to their pilot plant at coordinates S24.560009° W-66.696311°, some 45km east of the 

project and at approximately 3,800masl.  The station gathered information every 5 minutes, totaling 8,236 

to 8,930 readings for a full month.   

The information was collected during April, May, June, August, September, October, November and 

December 2012 and January to September 2013. 

Based on this collection of data from April 2012 to September 2013, with the interruption of July 2012, the 

following data was compiled (Tables 5.2.1 & 5.2.2):  

Table 5.1: Climate Data collected in Pastos Grandes Salar, 2012. 

 

Temperature: The average annual temperature is 6.3°C. The warmest months are December, January and 

February with an average monthly temperature of 13.6°C, 11.2°C and 12.9°C, respectively. The coldest 

month is July with a monthly average temperature of -14.2°C. The maximum and minimum mean annual 

temperatures are 13.6°C and 0.2°C, respectively. The absolute minimum temperature in January is -1.2°C 

and -14.2°C in July, while the absolute maximum temperatures are 26.2°C and 14.2°C, respectively.  

 

 

 

Table 5.2 Climate Data collected in Pastos Grandes Salar 2012. 
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Wind: The annual average wind speed recorded in the nearby Pastos Grandes Salar is 13.8 km/h and the 

maximum annual rate was recorded in August at 75.6 km/h (Figure 5.1). 

Atmospheric Pressure: In Pastos Grandes salar the annual atmospheric pressure in 2012 was 963.8 bars. 

The minimum atmospheric pressure was registered in December at 944.2 bars and the maximum 

atmospheric pressure was registered in August at 983 bars. 

Humidity: The average annual humidity recorded in the Salar de Pastos Grandes is 23.2%. The minimum 

humidity was recorded in the months of August and September with 3% and the maximum humidity was 

recorded in February at 64%. 

 

Figure 5.1 Wind Speed and Direction at Pastos Grandes 

5.3 Local Resources 

While no significant resources are available at the Property itself, basic first aid, accommodation and food 

can be found at the village of Pocitos, some 10 kilometers distant. 
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5.4 Infrastructure in the Region 

No local production of basic domestic or industrial goods is found at the Property or neighbouring areas.  

Most of the provisions needed are brought from Salta or San Antonio de los Cobres. The village at Pocitos, 

with less than 100 inhabitants and 10 Km northeast of the Property, provides basic infrastructure including 

a domestic water system and diesel based power generation of 220 volts, a first aid station with ambulance 

service, public basic school and a small number of basic hosting and restaurant services. It is also the 

terminus of the Puna Gasoduct, now feeding a dedicated extension for the Mina Fenix (lithium) operation at 

Salar del Hombre Muerto and recently feeding the Tincalayu borate operation (borate-tincal) with a 

рέǇƛǇŜƭƛƴŜ connection. With the extension to Tincalayu, the pipeline in its present configuration will be fully 

subscribed at peak usage, however there are several new infrastructure projects in the Puna region that are 

likely to ease that shortage within 5 years or less. 

The town of San Antonio de Los Cobres, at 105 km and approximately one and three quarter hour drive 

from Pocitos is the center of the Department of Los Andes. With a population of approximately 6,000 

people, it is an active commercial and tourist center with several hotels (2-3 stars) and a number of 

restaurants that provide good support for explorers in the region. 

Major infrastructure is linked to San Antonio de los Cobres and Salta with connections to Chile and other 

communities of the Puna region, as shown in Figure 5.2. 

5.4.1 Road Connections 

National Route RN-51, passing through San Antonio de los Cobres connects Salta city in Argentina with the 

port town of Antofagasta in Chile on the Pacific coast. RN-51 between Salta ς San Antonio de los Cobres 

segment (170 km) is more than 70% paved. From San Antonio de los Cobres, Route RN-51 leads via 140km 

of well-mainlined gravel road to the international border at the Sico Pass. From there, Chilean routes 23, 

367 and 365 the 300 km to Antofagasta, the most populated city in northern Chile and the largest sea 

harbour in the region. 

5.4.2 Electrical Power Connection 

The 600 megawatt (MW), 375 kilovolt (KV) power line between Salta and Mejillones in Chile passes 35km to 

the north of the Property. The line was built with the aim to transport energy from Argentina to Chile, but 

was out of service from 2009. In February, 2016 the line resumed operation and transports 110 MW from 

Mejillones (Chile) to the Argentinean Interconnected System. In the event that an external power supply to 

Pocitos is required, a transformer station and a power line of 35 km could connect to the main line. At this 

time there are also a number of photovoltaic solar projects which, along with passive solar, are becoming a 

viable alternative to heretofore more traditional power supplies. 

5.4.3 Natural Gas 

A natural gas pipeline (Gas de la Puna) passing through San Antonio de los Cobres has its main station at the 

nearby Estación Salar de Pocitos. At Salar de Pocitos there is an industrial park where a gas distribution 

pipeline feeds the Mina Fenix (at Salar del Hombre Muerto) and other operations being developed in the 

Puna, as the Mina Fenix and Tincalayu Mine. This is another alternative for power supply for a potential 

lithium operation at Salar de Pocitos.  
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Figure 5.2 General Infrastructure for the Pocitos West Region 

5.4.4 Railway Antofagasta-Salta 

An existing railroad between Salta and Antofagasta is administrated by two different companies: The 

Chilean Ferrocarril Antofagasta ς Bolivia (Luksic Group) and the Argentinean state owned Ferrocarril 

Belgrano. It consists of a narrow gauge railway connecting Antofagasta (Chile) in the Pacific coast to the 

northern part of Argentina with connections to Buenos Aires on the Atlantic coast. It is presently out of 

service, although temporarily maintained in both country segments. The reactivation of this connection is 

being promoted between the regional governments and funded by a federal infrastructure initiative. The 

Chilean portion has worked hauling copper cathodes and providing general supply for the Escondida and 

Zaldivar mines. More recently, it has worked intermittently transporting borates, fruit, cattle and grains 

between Salta and Antofagasta. Transportation costs to the Pacific coast and the port of Antofagasta using 

this link would benefit lithium operation on the Puna, in particular at Pocitos itself. 

5.5 Physiography 

5.5.1 Topography 

The present-day Salar de Pocitos comprises an area of some 300 square kilometres of mostly flat sandy-silty 
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salt crust. The Salar is bounded by surrounding mountain ranges: i) north the volcanoes of Tultul, Del Medio, 

Pocitos and El Quevar; ii) to the east the Sierra de Pozuelos; iii) at the south small hills of the Sierra de 

Incahuasi; and iv) to the west the El Macón and Calalaste ranges (Figure 5.3). 

 

Figure 5.3: General Topography in the Pocitos Region 

The surface area of the salar is sufficient to host evaporation ponds as envisioned by Liberty One for a 

25,000 - 40,000 tonne per annum producing plant. While pond sizing has yet to be determined, a 25ktpa 

lithium operation can be anticipated to require approximately 9 to 11 square kilometres of total ponds area, 

including liming ponds, halite concentration ponds, potash ponds and final lithium concentration ponds. The 

areas covered by minas controlled by Liberty One are in themselves more than sufficient to contain the 

required ponds, but in the case the topography within the minas is not appropriate, it is possible to apply 
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for a άǎŜǊǾƛŘǳƳōǊŜέΣ or easement for adjacent areas related to infrastructure and operations. 

Development of soils in the Puna area is scarce, classified as skeletal soils of Aridisol type. These are soils of 

arid zones, ocher, with very low organic matter, low fertility and coarse texture.  

According to the map of the soils of Nadir and Chafatinos (UNSA, 1990), in the area of Pocitos Salar, soils are 

lithosols of the Earth Group ά9έΦ Lithosols are 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 relatively 

wide zone of soil at the western edge of the Pastos Grandes Salar but within the salar, surface soil is crusted 

salt or solid halite. According to the SEGEMAR (Argentina Geological Mining Service) classification (Soil 

Taxonomy, 2006), the Pocitos salar has a saline soil type "La". Soils in the remaining territory where 

consolidated rock outcrops and on natural elevations are classified as EKtc-14 and ENi -6 soils. 

5.5.2 Air Quality 

Air at the elevation of Salar de Pocitos is dry, at 30-40% humidity with low air oxygen levels.   

Wind is intense in the winter season, especially in the afternoons, typically decreasing at night and morning. 

Dust and sand storms 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 and with little suspended 

material. In general, air quality is good and free of infectious or harmful contaminants. 

5.6 Biosphere (Vegetation and Fauna) 

Salar de Pocitos has characteristics of both the άtǳƴŜƷŀέ and ά!ƭǘƻŀƴŘƛƴŀέ provinces, both belonging to the 

Andean Patagonian domain within the Neotropical Region (Cabrera and Willink, 1980). 

5.6.1 Vegetation 

Typical vegetation in the Puna area is low shrub steppe types, with specimens isolated from each other and 

with bare soil between. 

Excessive cold, wind and the lack of water are some of the features of the severe climatic conditions, which 

bring a poor regional vegetation of xerophile and halophile types. Typical are low shrubs, rusticated plants, 

tiny leaves or absence of them, presence of thorn, powerful and deep root or shallow-expanded root 

systems. 

The Property has zones without vegetation, as happens over the saline crust and rocky outcrops at such 

high elevation.  

The "Altoandina province" is situated about 4,200 masl and exhibits a cold climate all year. Precipitation is 

typically snow or hail. Winds are variable and can be intense. Vegetation coverage of the surface is less than 

5% and comprises herbaceous growth of low to medium height, characterized by Poaceae family as 

Deyeuxia Vulva ("Iru"), D. Tristoides ("cola de zorro"), Digitaria Californica ("pasto puna"), Diplachne Dubia 

("cortadera") and Distichlis Humilis ("pasto del salitral"). 

The "Puneña province" is between 3,200 and 4,000 masl and is characterized by dry and cold weather with 

seasonal variations in temperature being less than daily. Precipitation occurs between November and April 

and decreases from east to west and north to south. 
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In the humid Puna places (as Salar de Pastos Grandes) the landscape is dominated by stipa and fescue 

dolichophila grasses. In the highest areas of the Puna, vegetation is short having adapted to the radiation, 

dryness, strong winds and severe cooling temperatures. 

Over the driest areas of the Puna, scattered grasses and low shrubs occur in varying scarcity. These include: 

Fabiana sp, Adesmia sp, Parastrephia sp, Bacharis sp, Maihuenopsis and Polylepis sp tomentela 

(endangered), Ferozerable Prosopis (used as firewood), Trichosereus pascana (endangered and used in 

construction), Larrea divaricata ("Jarilla hembra"), Artemisia vulgaris ("Ajenjo"), Haplopapus rigidus (locally 

"Bailabuena" and endangered due to medicinal use), Alcantholippia deserticola phil (locally "rica rica" and 

endangered due to medicinal use), Baccharis incarum ("Tola"), and Senecio eriophyton or Escalonia 

Resinosa ("Chachacoma"). 

5.6.2 Fauna 

The fauna of the Puna is characterized by its adaptation to extreme living conditions as a result of the 

aridity, intense sunlight during the day and very low temperatures at night. Many animals are nocturnal, 

and mostly live protected under rocks or in cracks. Others live in burrows or otherwise have adopted 

behaviors allowing them to withstanding the harsh environment in which they live. 

Cabrera and Willink (1980) describe the animal species in the Puneña biogeographic province. In the Pocitos 

area exist camelids, including vicuña (Vicugna vicugna) and llama (Lama glama), the latter domesticated. 

Fox (Dusicyon, Lycalopex) represent a 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 Parina or Pink Flamingo (Andean flamingo, Anas Puna); live in moist and salty 

lagoons, along with the Andean Goose, (Guayata or Huallata - Chloephaga melanoptera). The queue or 

quevo (Tinamotis pentlandi) inhabits the highlands and is similar to a large partridge. The Nandu enano 

comparable with the species Pterocnemia pennata (its classification is questioned) inhabit 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. Pumas (concolor concolor) are occasionally 

seen in the region.  

5.7 Hydrosphere 

A large portion of northwestern Argentina lies within the area of endorheic basins region and geologically 

belongs to the Puna Geological Province, as defined by Turner (1972) and the Sub-Province of Puna Austral 

in agreement to Alonso and Gutierrez (1984). All waters in the Puna environment whether meteoric, 

thermal sources and springs drain to closed or centripetal basins where they accumulate or evaporate. 

The Salar de Pocitos lies in the Puna Region-Puna Austral region. From the hydrogeological point of view it 

corresponds to the Mountainous Front Province, according to the criterion of their origin (Issar - Passchier, 

1990). 
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External and internal factors influencing the characteristics of the Pocitos Salar basin include Quaternary 

and modern rocks occurring in the Pocitos Basin area and exhibit the highest permeability. Among them 

alluvial, colluvial and terraced deposits occur in the lower slopes of mountainous terrains. Pre-existing rock 

units exhibit primary permeability as a result of grain size composition as well as secondary permeability, 

caused by tectonic deformation and weathering. 

Low rainfall rates registered in the area and intense solar radiation result in strong evaporation of 5 to 8 

mm/day, resulting in a condition of intense aridity. As a result, many closed basin collection center produces 

one salt deposition each year. These hydrological systems have little to no permanent water courses. 

The Salar de Pocitos is a centripetal or closed basin with its lower sector at an elevation of 3,785 masl. The 

basin is fed by temporary streams coming from the northwest, west drainages from the El Macon Range, 

east (Arroyo Agua Amarga), and from northeast (drainages from the Quebrada de Mamaturi which drains 

the El Quevar volcano). 

The outstanding features of this basin, from the geomorphologic - hydrological point of view include the 

alluvial cone developed by Rio Agua Blanca, draining from El Quevar Mountain to the northeast, and a wide 

alluvial cone associated with the un-named stream draining the Tertiary red-bed sediments that passes 

west to east through the south-central portion of the Pocitos West property. The origin of the streams is 

from snow melt, seasonal rainfall and to a lesser extent from geothermal sources. Alluvial cones according 

to the grain size of the particles and transport energy of streams are divided into three sectors: 

a) Apical, consisting of thick and coarse materials, associated with the maximum gradient or altitude and 

producing the largest recharge of water, although this also occurs along all its extent due to precipitations 

and associated infiltration. 

b) Medium comprised of materials of smaller grain sizes with respect to the apical. 

c) Distal, made up of fine grain material in the area where water emerges to the surface and the closest to 

the salt lake (Salar). Marsh or fresh water springs are seen in this sector. 
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6. HISTORY 

The mining and exploration history of the Pocitos salar includes mainly exploration for ulexite (borates) and 

minor exploration and development for sodium sulphate at the southern extreme of the basin. Lithium-

related  activity included a 1979 regional program by Dirección General Fabricaciones Militares (DGFM), 

more recent work by Lacus and Li3E, consisting of near-surface sampling and geophysics;  and geophysics 

surveys reported by Pepinnini Minerals and by Millennial Lithium. 

Pocitos salar was one of many in Chile, Argentina, Bolivia and Peru that were explored in the early 19th 

century, primarily by the Pacific Coast Borax Company, the predecessor of Rio Tinto Borax. There has been 

intermittent small scale mining for ulexite at Salar de Pocitos, but nothing on the scale of the borate mines 

at Hombre Muerto, Diablillos, Centenario or Cauchari.  

The southern portion of Pocitos Salar has been the site of intermittent sodium sulphate development and 

small-scale mining. As reported by DGFM, a 20cm bed of sodium sulphate had been mined in the southern 

sector. Largely inactive due to lack of infrastructure and market, the area has been considered for 

exploitation to supply the mineral to various potential lithium producers with brine deficient in SO4 for 

evaporation processes.  

Both Li3E and Lacus Minerals reported in 2010 the results of geophysics and surface sampling programs for 

the same area within the core of the salar, to the east of the Liberty One Lithium properties. Lacus reported 

a 95 sample program with a minimum of 6.8 meter deep hand-dug holes. The sample map (but no 

numerical assays) reported by Lacus indicates scattered surface anomalies for Li, of up to 194 mg/L.   

Both Lacus and Li3E reported results of geophysics surveys. Both were variations of conductivity surveys, 

identifying and quantifying an estimated depth for conductive layers that can be interpreted in this setting 

to be brine-rich sections. The Li3E report claimed to have identified potential brine bearing section from 

near surface to as deep as 550 meters throughout their 4km long survey profile. Lacus measured 42 

conductivity (VES) stations immediately to the east of the current Liberty One claims, and claimed to have 

identified near surface and discreet deep brine aquifers. The near surface aquifer lies at an average 10 

meters depth and is an estimated 40m thick. Lacus claimed the deeper conductive horizon lies at 150meters 

to the top of the conductor, and is on average 140m thick. 

In February 2017, Pepinnini Minerals Ltd. reported the results of resistivity surveys over their properties on 

both the east and west margins of the salar. They reported finding up to three conductive layers over an 

average thickness of 181 meters from as shallow as 2.1 meters to as deep as 264 meters. 

Also in February 2017, Millennial Lithium in partnership with Southern Lithium contracted a Transient 

Electromagnetic Survey (TEM) covering 20.25 square kilometres at the north end of the Pocitos basin. The 

results indicated a continuous north-south trending conductive unit over a distance greater than 6 

kilometres, the full length of their ά/ǊǳȊέ Property. 
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7. GEOLOGICAL SETTING AND MINERALIZATION 

7.1 Regional Geology 

The Salar de Pocitos sits in the vicinity of the intersection of two main geological features consisting of 

north-south structurally controlled basins and northwest magmatic-structural corridors. The intersection 

between these structural units has a significant influence in the evolution of the western portion of the 

Central Andes of South America. The north-south structures exhibit in general periods of normal and 

reverse faulting, whereas the north-west structures are characterized by reverse and dextral offsets (Coira 

et al., 1982; Marret et al., 1994; Allmendinger et al. 1997; Chernicoff et al., 2002). 

These structural features are of regional-continental scale, and were developed inland on the western 

continental margin from at least the middle Paleozoic. Periods of compression and relaxation are 

characterized by reverse and normal faulting, forming a succession of basin and range style morphology 

along the continental back-arc regions. This is a consequence of a compressive-erosive subduction 

contributing to the uplift of the Puna/Altiplano highland terrains. These elevated enclosed basins hosted 

high altitude seas and lakes that evolved as extended inland depressions. The intersection of the north-

south and north-west main features and other northeast structures generated weak spots where 

magmatism and hydrothermal activity has been developed at least from the Cretaceous.  

This main set of structures and especially those of northwest orientation repeat along intervals of 80-150 

km (Figure 7.1), conditioning succession of magmatic-hydrothermal-mineralization northwest oriented 

corridors at the Argentinean-Chilean-(Bolivian) Altiplano (Puna). The best developed from north to south 

include the Calama-Olacapato-Toro in the area of Salar de Pocitos, Archibarca-Cerro Galan (Hombre 

Muerto) and the Culampajá in the southern portion of the Puna Block (Figure 7.1).  

In the Pocitos area several parallel north-south structures intercept the Calama-Olacapato-Toro lineament 

characterized by Upper Miocene-Oligocene acidic-intermediate volcanism and development of large 

volcanic cones including the nearby Cerros del Rincon-Tultul-Del Medio-Pocitos, and to the east, El Quevar-

El Azufre and the Acay systems. Large ignimbrite fields, major caldera nests, surge pyroclastic fields, as well 

as hot spring systems have contributed calcium-magnesium and sodium-potassium-lithium and boron 

anomalous solutions that have concentrated in the basins over time. These concentrations occur 

throughout the geologic column at different levels and positions of the salt lakes and salars dating from the 

early Tertiary.  

The lithology of the area is comprised of Precambrian meta-sediments consisting of slates and phyllites of 

the Puncoviscana Formation and Lower Ordovician turbidites (shales and sandstone) of the Caucota and 

Copalayo formations. These sedimentary units are intruded by Late Ordovician granitoids (Oire Eruptive 

Complex or Eruptive Belt of the Puna), consisting of large feldspar dacitic porphyries, granites and 

granodiorites. These rocks are overlain by Tertiary continental sedimentary units (Pastos Grandes 

Group/Geste, Pozuelos, Sijes, Singuel Formations) consisting of red-beds, tuffs, halite, borates and gypsum.  

The Tertiary sedimentary units are covered by Upper Miocene volcanics, characteristically dacitic lava flows 

and subvolcanic intrusions (Aguas Calientes Formation), dacitic tuffs and ignimbrites of the Tajamar 

Formation. The sequence is topped by Recent-Quaternary sediments covering the upper part of the salar 
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basins with salt deposits, slope deposits and eolian sandstones (Turner, 1972). 

 

Figure 7.1: Structural setting of Puna Region showing location of Salar de Pocitos. 

7.2 Local Geology  

7.2.1 Geomorphology 

The setting corresponds to the Puna Austral or Salto-Catamarqueña (Alonso et al 1984b), comprising a 


