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The contents of this administrative report show the range of data sources and research required
to create the “Argentina_Lithium_Map” geospatial PDF. Explanatory notes to accompany the GeoPDF
map are included throughout, where necessary for further understanding of individual map layers.
Please also refer to the GeoPDF instruction document sent along with this administrative report for an
overview on navigating the different data layers shown in the map, as well as instructions on using a
free downloadable toolbar to query additional data attributes within the GeoPDF.
The Lithium Triangle is an area of South America that “constitutes one of the world’s major
continental evaporate complexes that contain significant portions of the known resources of lithium and
boron. At least 100 salars and saline lakes ranging in area from a few square kilometers to about 9,000
km2 are found in individual closed basins within a 4,000-km2 area of internal drainage in northwestern
Argentina, western Bolivia, northern Chile, and southern Peru.”1 Demand for lithium is expected to triple
by 2025.2

Figure 1.—Lithium Triangle in South America and same triangle with Washington, D.C. as the approximate center point
(note: triangles are the same shape and at the same scale; distortions in the shape have to do with North America’s greater
distance from the equator than with this portion of South America; total distortion is only approximately 10 kilometers but
the North American version looks more curved).

2

Page 2 of 38

In 2011, it was estimated that the three largest deposits in Bolivia, Chile, and Argentina
accounted for approximately 45% of the known in-situ global lithium resources: 1) Salar de Uyuni in
Bolivia at 10.2 million metric tons of lithium content, 2) Salar de Atacama in Chile at 6.3 million metric
tons, and 3) Salar de Rincón in Argentina at 1.118 million metric tons3.

Since then, and especially since 2016, exploration projects have grown in size and scope
throughout the Lithium Triangle, most notably within Argentina. Companies in at least 15 different
salars in northwestern Argentina have current production of lithium resources, have facilities under
construction, are in feasibility testing or undergoing preliminary economic analysis, or have advanced
exploration activity in place for lithium, as well as boron and potassium. Total estimates of identified
resources within Argentina have grown with the increase in exploration activity (see next section for the
current figures for lithium reserves and identified resources).

Jujuy and Salta Provinces host the majority of the lithium-bearing salars. Three Provinciallyowned public companies are involved in the management of lithium resources, energy resources, and
land holdings:

1) Catamarca Minera y Energética Sociedad del Estado (CAMYEN)
a. No agency website available
2) Jujuy Energia y Mineria Sociedad del Estado S.E. (JEMSE)
a. No agency website available
b. Jujuy Provincial government website: http://jujuy.gob.ar/home/
3) Recursos Energéticos y Mineros de Salta S.A. (REMSA)
a. REMSA website: http://www.remsa.gob.ar/

Most notably, REMSA has significant land holdings, or areas of investigation (AOI), throughout
the Salar de Arizaro, Salar de Incahuasi, Salar de Tolillar, and Salar de Pastos Grandes. AOIs are mining
properties granted to REMSA for geological research and economic development.4 For example, Salar de
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Incahuasi is entirely covered under a REMSA AOI; Advantage Lithium Corp. has exploration work
underway in only the northern portion of the salar.5 REMSA’s AOIs do not supercede privately-held
mineral rights for exploration or development and Advantage Lithium Corp.’s project is separately held
although the entire salar has been designated an AOI. Advantage Lithium Corp. has stated that they
have held “preliminary discussions with REMSA to assess the possible future consolidation of the salar,”
to further asses total lithium potential. “Very preliminary sampling indicated a low lithium but high
potash salar target.”6 Third-party mining companies without prior legal claims must publicly bid for
exploration or development rights within an AOI.7

In 2016, The Fraser Institute’s Annual Survey of Mining Companies report ranked Salta Province
43d out of 104 mining jurisdictions around the world in terms of attractiveness for mining investment, a
very significant increase from 71st out of 109 mining jurisdictions in 2015.8 Jujuy Province ranked last
among the 104 jurisdictions in 2016; Catamarca Province ranked 77th.

Based on Internet research, it does not seem as this time that cadastres showing all mineral and
mining claims and geological resources are available via the Internet as interactive browsers, via
individual GIS shapefiles, or as Web Mapping Services (WMS) or Web Feature Services (WFS). This seems
to be true for both the federal Argentinian agencies as well as the provincial governments.

5
6
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Argentina has two major producers currently operating within the Lithium Triangle: 1) Sales de
Jujuy S.A. and 2) FMC Lithium Corp.

I.

Sales de Jujuy S.A.9 (also known as / sometimes known as Olaroz Lithium)

o

Company history:


o

o

Company operations in Argentina:


Approximately 50 linear kilometers (31 linear miles) from the Chile-Argentina
border crossing at Paso de Jama [the border crossing includes the SaltaAntofagasta railroad (also known as the Huaytiquina railroad) and very close (~5
kilometers) from the Argentinian Ruta nacional (national road) Route 52].



See next pages for satellites images from Google Earth.

Company annual production capacity:


o

Formed in 2010. Operates at the southern edge of Salar de Olaroz. Commercial
production began in December 2014.

Total annual plant production capacity is 17,500 metric tons of battery-grade
lithium carbonate

Company structure:


Joint venture between Orocobre Ltd., Toyota Tsusho Corp. (TTC), and the mining
company of the Jujuy provincial government: Jujuy Energia y Mineria Sociedad
del Estado (JEMSE)
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Project company: Sales de Jujuy S.A. (SDJ S.A., based in Jujuy, Argentina)



Owners of the project company:
o JEMSE (Jujuy, Argentina)
[8.5% Class B Share of SDJ S.A.]
o Holding Company: Sales de Jujuy Pte. Ltd. (SDJPL) Singapore)
[91.5% Common Share of SDJ S.A.]
o

Owners of the holding company:
 Orocobre Ltd. (Australia)
[72.68% of SDJPL]
 In total, owns 66.5% of Sales de Jujuy S.A. project company


Toyota Tsusho Corp. (TTC; Japan)
 TTC is the 100% owner of SPC – Toyotsu Lithium Pte. Ltd.


SPC - Toyotsu Lithium Pte. Ltd.
[27.32% of SDJPL]
o In total, owns 25.0% of Sales de Jujuy S.A. project
company

Page 6 of 38

Figure 2.—Overview of the area surrounding the Sales de Jujuy S.A. production plant at Salar de Olaroz, Argentina (satellite imagery from Google Earth).
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Figure 3.—Salar de Olaroz, Argentina, showing the Sales de Jujuy S.A. production plant located in the southwest corner of
the salar, near Ruta nacionale (National road) 52 (satellite imagery from Google Earth).

Lifetime of Project10:


In its 2011 JORC- (Australia) and NI 43–101 (Canada)-compliant Definitive Feasibility
Study (DFS), Sales de Jujuy S.A. estimated a 40+ year production lifetime



Measured and indicated resource from the 2011 DFS:
o 6.4 million metric tons of lithium carbonate11
o 19.3 million metric tons of potassium chloride12
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II. FMC Lithium Corp.
o

Company history13






o

Company operations in Argentina





o

1995: Acquisition of the Salar del Hombre Muerto
This salar is smaller than many in areal extent, but contains
lithium brines at much greater depths.
The company estimates that lithium reserves are sufficient for
75+ years.
Only mine-to-metal producer in the world14
Proprietary purification process results in lithium carbonate
extraction at 95% purity

Argentine subsidiary: Minera del Altiplano S.A.
1997 --- Production of lithium carbonate began15
2011 --- Company expanded production facility at Salar del
Hombre Muerto by 30%
See next pages for satellite image from Google Earth

Company annual production capacity


Total annual plant production capacity for lithium carbonate is
23,000 metric tons per year16



Total production output in 2015 was:17





5,848 metric tons lithium chloride
12,411 metric tons lithium hydroxide

By yearend 2019, company is looking to increase lithium
hydroxide capacity to 30,000 metric tons per year.18
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Figure 4.—Salar del Hombre Muerto, Argentina, showing the FMC Lithium Corp. production plant located in the center of the
bottom of the image (satellite imagery from Google Earth). Purple line is the border between Salta Province (to the north)
and Catamarca Province (to the south).
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I.

Plants listed as under construction by the Ministerio de Energia y Mineria
A. Caucharí-Olaroz project
a. Company: Lithium Americas Corp., JEMSE, and SQM (Chile)
i. Corporate structure is actually a 50/50 JV between Lithium
Americas Corp. and SQM.
ii. JEMSE, as the provincial government partner, has a right to an 8.5%
interest in the joint venture.19
iii. The 50/50 JV itself does business as Minera Exar S.A.20
b. Location: Salar de Caucharí, southwestern Jujuy Province
c. Other information:
i. Lithium Americas Corp.’s website indicates that construction is well
underway at yearend of 2017. 2017 saw site preparation, camp
contruction, pond construction, and wellfield installation.
ii. Plant construction is slated for 2018.
iii. Commissioning and first production of lithium carbonate is
expected in 2019.

B. Pozuelos project --- Clarification on entry in Ministerio de Energia y Mineria’s
March 2017 report
a. Company: LSC Lithium Corp. (former companies involved included South
Korean steelmaker POSCO and LitheA Inc.)
19

20
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b. Location: Salar de Pozuelos, northern Jujuy Province
c. Other information:
i. This is relatively new information after the original March 2017
publication of the Ministerio de Energia y Mineria’s report listing
the major lithium projects in the country.
ii. The original version of this report from the Ministerio de Energia y
Mineria indicated that a pilot plant was under construction.
iii. As stated in the NI 43–101 technical report filed by LSC Lithium
Corp. in June 2017 (after the report’s publication), POSCO
terminated the agreement with LineA Inc., prior to the acquisition
of LineA Inc.’s assets by LSC Lithium Corp. LSC Lithium Corp.
acquired LitheA Inc. in June 2017.
iv. The status has been changed from “Under construction --- pilot
plant” to “Advanced exploration.” The NI 43–101 report explaining
this was not published until the very end of June 2017.
v. The NI 43–101 report states that the last stage of development was
“exploration programs [… including] surface sampling, geophysics,
diamond core drilling, and well drilling / pumping tests.”
vi. Reference: LSC Lithium Corp., 2017, Technical report on the Salar de
Pozuelos project, Salta Province, Argentina: Hains Engineering
Company Ltd., prepared for LSC Lithiu, Corp., p. 12, available at
https://s21.q4cdn.com/429708605/files/doc_downloads/technical_
reports/Pozuelos-NI-43-101-June-29-2017.pdf, accessed November
6, 2017.
vii. On an related note, it should be noted that South Korean
steelmaker POSCO has built a successful demonstration plant for
lithium carbonate at its Gwangyang Works in South Korea.
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II.

Facilities in feasibility analysis / testing and preliminary economic analysis
A. Sal de Vida project21
a. Status: Feasibility study
b. Company: Galaxy Resources Ltd.
c. Location: Salar del Hombre Muerto, eastern side of the salar, Salta and
Catamarca Provinces
d. Other information:
i. 2012: Company published a Mineral Resource Estimate
ii. April 2013: Company published a Definitive Feasibility Study (DFS)
iii. Company estimated 1.1 million metric tons of lithium carbonate
equivalent and 4.2 million metric tons of potassium chloride
iv. Anticipated lifetime for production could be 40(+) years

B. Sal de Los Angeles project
a. Status: preliminary economic analysis
b. Company: Lithium-X Energy Corp. (80%), Aberdeen International Inc. (20%)
c. Location: Salar de Diablillos, eastern edge of the Lithium Triangle, central
Salta Province
d. Other information:
i. Indicated resource: 1.04 million metric tons lithium carbonate
equivalent
ii. Inferred resource: 1.01 million metric tons lithium carbonate
equivalent
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The physical nature of the salars and saline lakes / lagunas of this portion of the Central Andes
means that companies maintain significant land holdings for their exploration work. These tables
provide some context into the total land area under mining tenements (also known as mining leasing or
concession areas) (see last section for a table derived from the Argentinian Ministerio de Energia y
Mineria for a comprehensive list of all companies working in the area):

Table 1—Total hectares of land under mining tenement agreements, concessions, or leasing areas
within the Argentinian portion of the Lithium Triangle, 2017.
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This figure is 8,760 square kilometers (km2) (or approximately 2,160,000 acres or 3,374 square
miles). It is important to note that these are only 27 projects out of approximately 53 total projects
across several salars or lagunas in Argentina. The total area covered under tenements or mining leases
or concessions in Argentina will increase upon further research.
It is also important to keep in mind that these figures are for Argentina alone. They do not
include information on all of the salars and lagunas in Chile and Bolivia. Salar de Uyuni in Bolivia has
been estimated to have a surface area of 10,582 km2; Salar de Atacama in Chile has been estimated to
have a surface area of 3,000 km2.
The minimum land area of potentially lithium-bearing salars:




The 27 Argentinian projects
Salar de Uyuni, Bolivia
Salar de Atacama, Chile

8,760 km2
10,582 km2
3,000 km2



Total for Lithium Triangle

22,342 km2

Table 2—Comparison of estimated surface areas of salars and lagunas in the Lithium Triangle for 2017
against the surface area of selected states in the United States.23
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Included here for reference is a table showing the global and South American-specific lithium reserves and identified resources for the years
2015–17. This table shows the relative percent share of total global reserves and identified resources for each year. These figures are from the
Mineral Commodity Summaries chapter for lithium, an annual report that is the earliest Government publication to furnish estimates covering
nonfuel mineral industry data (available online via the National Minerals Information Center website at
https://minerals.usgs.gov/minerals/pubs/mcs/ and https://minerals.usgs.gov/minerals/pubs/commodity/lithium/).

Table 3—Global and South American lithium reserves and identified resources, 2017.
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Clarification notes on the terms “reserves” and “identified resources:”
As discussed in “Appendix C—Reserves and Resources” of the Mineral Commodity Summaries, the terms “reserves” and “identified
resources” have specific, technical meanings. Sometimes in the news media, these terms are used interchangeably but improper usage can lead
to misunderstandings of the data.
At the top-most level, the term “resource” is used to define any “concentration of naturally occurring solid, liquid, or gaseous material in
or on the Earth’s crust in such form and amount that economic extraction of a commodity from the concentration is currently or potentially
feasible.”
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Below this, the term “identified resource” is used to define any “resource whose location, grade, quality, and quantity are known or
estimated from specific geologic evidence. Identified resources include economic, marginally economic, and subeconomic components. To
reflect varying degrees of geologic certainty, these economic divisions can be subdivided into measured, indicated, and inferred.”
A subset of identified resources is the “reserve base.” The “reserve base” is all identified resources “that meet specific minimum physical
and chemical criteria related to current mining and production practices, including those for grade, quality, thickness, and depth. The reserve
base is the in-place demonstrated (measured and indicated) resource from which reserves are estimated. It may encompass those parts of the
resources that have a reasonable potential for becoming economically available within planning horizons, beyond those that assume proven
technology and current economics.”
The reserve base includes those resources that are:




Currently economic (reserves)
Marginally economic (marginal reserves)
And some of those that are currently subeconomic (subeconomic resources)
[Note: the term “geologic reserve” is sometimes used or implied. It is not part of this classification system.]

As mentioned above, the term “reserves” has a specific meaning. It is “that part of the reserve base which could be economically
extracted or produced at the time of determination. The term reserves need not signify that extraction facilities are in place and operative.
Reserves include only recoverable materials; thus, terms such as “extractable reserves” and “recoverable reserves” are redundant and are not a
part of this classification system.”
In June 2017, The Economist phrased this well as “[the Lithium Triangle of South America] holds 54% of the world’s ‘lithium resources,’
an initial indication of potential supply before assessing proven reserves.”24 All identified resources are potential sources of supply; reserves are
those that could be extracted economically at current market conditions.
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