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3.0 Executive Summary
The Cerro Diamante Project covers over 40 Km2 offering large production potential comparable to
some of the largest magnesium deposits worldwide. El Jarillar Minerals Group Inc. has retained UBA
(National University of Mining and Geology, Services Department) and SEGEMAR (Argentinean Geology
and Mining Survey), together with a number of specialists in the magnesium, potash and drilling industries
to complete this technical report for a proposed production plant of Export Grade Magnesium Hydroxide
Mg(OH) 2 project, with by-product credit for Magnesium Oxide MgO, Potassium Chloride KCl and Lithium
Carbonate Li 2 CO 3 . The Cerro Diamante Project (the Project) consists of a magnesium and potash brine
basin located 50 km SW of San Rafael City, Mendoza, Argentina and a proposed vertically integrated
magnesium processing facility located on site, with direct access to asphalt roads, railroads, natural gas and
the power electricity network.
In 2010, El Jarillar Minerals Group Inc. initiated a sampling program to evaluate the Magnesium
potential of the Cerro Diamante Property. The program was limited in scope but returned enriched
Magnesium values in the brines. Based on these results a follow up sampling program was designed to
evaluate the brines over a larger extent of the property. Several holes, two to three meters deep were
completed across a large portion of the property. The brine sample results may be indicative of relatively high
Magnesium values.
A two phase exploration program is recommended to further evaluate the Cerro Diamante Property:
Phase I should include a gravity survey and a semi detailed Power auger water sampling program
with a 400 meter grid sampling program. The holes should penetrate the field to reach the depth suggested
in the future seismic study of the basin, to ensure the samples are from aquifer brines. The gravity survey
could aid in determining the basement depth, necessary to estimate the volume of the aquifer and potentially
higher grade areas.
Phase II would consist of a reverse circulation drill program designed to evaluate more thoroughly
the full extent of the aquifer.
This study is intended to assist El Jarillar Minerals Group Inc. in determining potential future plans
for the Cerro Diamante Property (the Property) and the approach to magnesium production. Opportunities
and possibilities for further investigation in the next study stage are provided in Section
“Recommendations”. Further investigation of these opportunities and possibilities in subsequent studies is
recommended to determine their potential for lowering the overall operating cost and increasing revenues.
This study, completed by SEGEMAR (Argentinean Geology and Mining Survey), also includes significant
contribution from the following sources:
•
•
•
•
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Dr. Diana Mutti, B.S., M.S., M.B.A. – providing concept of the overall facility and the technical
process for magnesium production, the costs and opportunities.
CH E Ana M. Celeda, P.E. – providing input on process operations, chemistry and responsible for
market research and contracts.
Acme Labs www.acmelab.com - ACME ANALYTICAL LABORATORIES S.A. (Environmental
Division, Mendoza, Argentina).
Alex Stewart International www.alexstewartinternational.com - ALEX STEWART Argentina S.A.
(Environmental Division).
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4.0 Introduction
The primary purpose of this study is to prepare a technical report for the base case of a production
plant of Export Grade Magnesium Hydroxide Mg(OH) 2 from the magnesium closed continental brine basin
at an average recovery rate of 80% according to laboratory scale testing. Composition and properties of the
brine basin allows for a total production of 6.8 million mt of Magnesium Hydroxide over the 50+ year life-ofmine (LOM).
Laboratory scale studies were made in order to provide information for various industrial brine
processing techniques. The positive results on pilot scale tests indicate the technical feasibility and positive
economic assessment to obtain a high purity grade Magnesium Hydroxide for commercialization in different
markets and industries.
Before the industrialization of the brines is conducted, a previous evaporation process is needed in
order to achieve a higher magnesium and potash concentration for further recuperation. Low cost
evaporation ponds were used on the pilot testing plant conducted in site, taking advantage of the excellent
weather and climate conditions of the salt flats.
According to the samples analyzed by ALEX STEWART Argentina S.A., during the first
industrialization process, 17 to 19 % of the total magnesium contained in the brine is lost during
crystallization and separation of the first precipitated salts: Sodium and Potassium Chloride.
The remaining 81-83% of the Magnesium is obtained by the addition of (OH)Na, and it precipitates
as Magnesium Hydroxide Mg(OH) 2 (66%) and Magnesium Carbonate MgCO 3 (34%). Almost none
Magnesium content can be found on the remaining brine.
By product credit of Potassium Chloride KCl and Lithium Carbonate Li 2 CO 3 can be gained by
processing the remaining contents of the brine.

5.0 Property Location and Description
5.1 Property Location
The Cerro Diamante magnesium property is located in south-west Mendoza, 50 km west of San
Rafael City. A property location map is provided in Figure 1. The Property is accessible 47 km from San
Rafael on Highway 144.
The Property consists of 92 claims covering for a total of 1840 ha (4,500 acres). All the claims are
staked in the name of El Jarillar Minerals Group Inc., including its surrounding land. Vegetation and wildlife
are typical of the high basin and range with elevations around 1,300 m (4,200 ft).
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SAN RAFAEL MENDOZA

Figure 1 - Cerro Diamante Magnesium Property Location Map

5.2 Property Description
El Jarillar Minerals Group Inc. is a diversified Argentinean mining company engaged in the
acquisition and development of mining deposits and projects with low capital cost and high global demand
for the end products. The company started with ownership and development of its mines in the 1920´s. Over
the years El Jarillar have been developing and operating their own Potash, Dolomite and Sodium Chloride
mines in the rich province of Mendoza, and is also applied for acquiring and developing sustainable mining
ventures of different minerals in the provinces of La Pampa and Buenos Aires.
The company’s flagship property is the Cerro Diamante Magnesium Deposit, which is being rapidly
developed towards production. Nowadays, the property is dedicated to the extraction, industrialization, and
commercialization of NaCl for human consumption and industrial use, located in the City of San Rafael,
Province of Mendoza, Argentina.
The continental brine field is called Cerro Diamante, and it is generated by the pure water coming
from the Andes Mountain chain running through volcanic deposits, thereby generating an area rich in
various minerals such as sodium, magnesium and potassium.
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El Jarillar Minerals Group Inc. has an already in production mine on-site with an actual output over
40.000 mt/y of NaCl, and is currently seeking an investor for its Cerro Diamante Project, a world-class
magnesium asset in Argentina, South America. Our intention is to expand our focus to include export grade
Magnesium Hydroxide production and by product credit for Magnesium Oxide, Potassium Chloride and
Lithium Carbonate.

Figure 2 – Cerro Diamante Property perimeter

El Jarillar Minerals Group Inc. has retained SEGEMAR (Argentinean Geology and Mining Survey), UBA
(National University of Mining and Geology, Services Department), Acme Labs and Alex Stewart
International (world-renowned laboratories) to design, carry out and analyze the results of the 3 different
stages of this project:
•
•
•
•

Stage #1: Sampling and prospecting.
Stage #2: Drilling and Sampling (Technical Report).
Stage #3: Laboratory scale industrialization processes (Preliminary Economic Assessment – PEA).
Nowadays we have reached the Stage #4, and we are working with SEGEMAR in designing a Pilot
Plant, to gauge on site the mine production capabilities.
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5.3 Geological Context
All of the tenements are located within Cerro Diamante Project area, where the mining and
processing operations are currently based and where all currently defined mineral resources and brine
reserves exist. The project area contains over 4000 acres of continental brine deposits well known in the
Diamante basin for its excellent potential. The richest lime and mineral layers were deposited since the
beginning of the Holocene epoch.
Regarding the Geological Mapping of the area, the Cerro Diamante Property is in the Geological
sheet 27c Cerro Diamante (1972), Topographic Map Sheet Cuesta of calves 3569-16 (1945) and on the
satellite image at 1: 100,000 Landsat Valley Reservoir Great, which includes the geographical coordinates of
34º 40' to 35º 00' and -69º 00 'to 68 ° 30'. Its area is about 40 km2, although its current coverage saline is
exposed on about 18 km2, between the meridians 69º 55 '8.5' 'and 69º 55' 15'' and the parallel 34º 50' 38' and
34º 55' 34''.
Cerro Diamante salt flats, responds to a closed continental brine basin and began its formation
during the Miocene epoch, and nowadays occupies an 18 km2 area, exposing salt gems or halite for
commercialization. The formation is enclosed in the Nihuil basin, and its genesis is a consequence of the
orogenic Andean cycle, semi-arid weather and almost none rain falls. Nowadays the salt body occupies two
structures, covering more area at N is the largest area (approximately 12 km2) and the remaining NNW of
about 6 km2 that is interconnected naturally but with superimposition of recent anthropic works.
The chemical study for this “brine – sediment” system involved an estimation of the upper
piezometric level by drilling and sampling the subsoil, also surface sampling and drilling was completed to
test the brines. The samples were prepared by SEGEMAR, and analyzed by ALEX STEWART Argentina S.A.
and ACME ANALYTICAL LABORATORIES S.A. in Mendoza, using a 34-element inductively coupled plasma
(ICP) method. Data verification of both surface sample and drill hole data was completed by SEGEMAR, and
no irregularities were found.
The sediment studies were complemented with macroscopic and microscopic description, and
emphasizing on the mineralogy to establish geochemistry correlations. This magnesium brine is believed to
have potential for an industrial source of magnesium. There are no other magnesium projects currently
active in the area.

5.4 Site Access
This asset has direct a access from the city of San Rafael by the National Route No. 144, only 57 Km
SW past the junction with Provincial Route Nº180 leading to Nihuil. The salt flats and entrance to the mines
and fields are entirely within the margins of the land owned by El Jarillar Minerals Group Inc. No other
private or national roads run through the property, increasing the privacy and security of the mining
operation.
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Figures 3 - Site Access

Its unique location encompasses many companies’ objective of geographical diversification. The
Cerro Diamante Project has a significant infrastructure advantage in that electric power, natural gas,
mainline rail, asphalted routes, and access to nearby deep-see port are all adjacent to the property.

Figure 4 - ENARGAS: Gas distribution and transport system
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Figure 5 - IAPG - Geographical gas formations

Figure 6 - CAMMESA: Argentinean electrical system
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6.0 Argentina Outlook
Argentina is a politically stable South American democracy with a modern system of management
and a developed infrastructure and high skilled human resources. Currently the country is taking the
necessary measures to ensure an economic development to improve investments.
There are some topics that make Argentina Mining industry as an ideal destiny for mining investments:
•

Less than 20% of the Mining regions with mining potential have been explored.

•

Argentina ranks the Top 15 mining exploration destinies.

•

The good and services suppliers have known how to fit themselves to the opportunity Mining brings,
allowing a revenue diversification in consolidated companies and the beginning of new ventures.

Figure 7 - Argentina location

7.0 Physical Geography of Cerro Diamante Region
Geomorphology, Climate, Hydrography
7.1 Geomorphology
From the beginning of the Holocene epoch, sediments deposits were formed called "loess like the
Villa Atuel formation”, which according to Polanski, A. are the visible representation of a wind aggradation
period. Interspersed in the silt, fluvial classic sediments can be found. Later, after a period of erosion the flats
were covered by sandy material, sludge and conglomerates, also of fluvial origin, forming the so-called Plain
Sanrafaelina.
On the plains, steep-walled canyons were produced in the major rivers on the region, the Atuel and
Diamante, mainly due to changes in the water regime and the low resistance of the sedimentary material.
Phylogenetic dunes and flood terraces were developed on the headers all over the Diamante River Valley. The
levels decrease from northeast to southwest, to resume a relatively high topographic level towards the end
and southwest quadrants of the Cerro Diamante Property.
In particular, the Diamante salt flat, main reason for this study, falls between 1,285 masl and 1,270
masl, considering the exposure level of the salt crust. This landform is surrounded by close to 1,300 meters
above sea level topography.
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The salt flats lies in a closed basin where evaporate sediments have accumulated chemicals and salts
on the Cerro Diamante area.
The weather and the evaporation rate play an important role in the evolution of the salt flat. The
climate change have also had a great influence all over the area, thus a salt flat can be transformed into a
lagoon by an increase in the rainfalls, or a lagoon into a salt flat due to desertification.
The analysis of the satellite image and the geological sheet suggests an evolution towards a decrease
of about 18% in the area of the basin or lagoon in the last 55 years. However, the data provided by one of the
scouts indicate that in the last couple of years the climate may have varied and supernatant water can be seen
on the main basin during some weeks of the raining season of the year.
This lens shape area is displayed on the following Landsat satellite image. Its major axis is in a NWSE position and reaches about 3.4 km long, and its perpendicular NE-SW axis does not exceed 1.7 km.

Figure 8 - Datum: WGS84 Zone 19S - Location Map

7.2 Climate
The region is located within the conditions of an area of "warm to temperate" climate during the
period from October to April. The rest of the year it varies from "mild to sub temperate" climate. According to
the data on the Geological Sheet 27d, the town of San Rafael and the control period temperature between
1940 and 2000 indicates an average maximum of 22.7 ° C and an average minimum of 7.7 ° C, with an
annual average of 11,4ºC. During this period, the absolute maximum and minimum is 38 ° C and -16 ° C
respectively.
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TEMPERATURE RANGES

SUMMER

WINTER

Max.

25° - 28°C

77° - 82°F

Min.

12° - 15°C

54° - 59°F

Max.

7° - 10°C

45° - 50°F

Min.

0° - 3°C

32° - 37°F

Table 1 – Temperature ranges

The ruling rainfall regime for the period 1940-2000 was "dry to very dry" in February or "wet-dry" in
October, with an annual average of 167,3 mm and a relative humidity ranging between 25% and 35%, with
average wind speeds of 5 km/hour corresponding to SE, EW, N and W quadrants. Nevertheless, on some
occasions the Zonda wind may take place on the area. This kind of wind is warm and dry, blowing mainly
between May and November. The Zonda wind occurs when the mass of air rise through the largest
mountains and then subsequently descends, and warms adiabatically to gain high temperatures and
significant speed.
The climate description has been based on meteorological data from San Rafael City. The weather
station is No. 87509 and its coordinates are 34 ° 35 'S and 68 ° 20' W at a height of 780 m. The climate is a
semi-arid type which gives the plateau a desert like landscape formed by aeolian and fluvial sediments.
The surrounding atmosphere of the Cerro Diamante salt flat, purpose of this project, presents
meteorological conditions that are more extreme than those obtained in the weather station of San Rafael
City.
The accumulation of annual rainfall for the city of San Rafael is about 280 mm (has increased
compared to previous time periods). The rainfall increases slightly during the warmer months with monthly
averages between 30 and 67 mm. While in the cooler months are recorded a monthly average between 11 and
20 mm. Snowfall is rare but, in the area of the Cerro Diamante Property, it usually happens once every other
year in the winter months.
The astronomical length of the heliophany during the month of December, is between 14 hours and
35 minutes, and it decreases during July to 9 hours and 46 minutes.
Bad weather conditions such as frost and hail are observed in the whole area of the basin. The first
has a more general effect because of the way it develops, the second one is more specific and usually affects
small areas. The frosts may affect the crops if they happen too early or too late. The average date of
occurrence of the first frost is between 15 and 25 April, and the last between 1 and 15 October, leaving a frostfree period of 190-210 days a year.
Hail occurs from the early spring and during the summer, mainly due to the large amount of heat
reflected back into the atmosphere from the soil, causing the formation of convective storms, especially
between October and April, showing higher relative frequency between the last fortnight of December and
the first half of January.
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7.3 Hydrography
The surface water is concentrated in two main courses of the region, Diamante and Atuel rivers. All
others are ephemeral, maintaining a close relationship with the characteristic sporadic and sudden storms of
the area. The groundwater of this region carries an excess of salts within the water.
The Cerro Diamante salt flat is a Current Continental Deposit. This type of deposit presents two quite
different states along the year: During the rainy season, rainfall floods the basin transformed into a
temporary shallow body of water in which the salt and mineral components of the floor get dissolved. In the
dry season the water evaporates, precipitating the salts as a surface crust. In the case of Sodium chloride, this
allows the collection or harvest, using graders and other auxiliary devices. This cycle often occurs 3 to 5 times
per year.
Facing strong drying conditions, this crust often develops polygonal structures and the slow capillary
infiltration promotes the development of rectangular to square crystals.

Figure 9 - Drying wafers in salt crust

7.4 Air Quality
The air quality in the area is only temporarily affected by the transit of vehicles along National Route
No. 144. The scant population and the slow pace of production activities do not involve excessive noise, so
this aspect of the area is very good. Strong winds, especially above 50 km/h occasionally generate particulate
matter suspended into the atmosphere.

8.0 Geochemistry Applied to Cerro Diamante Property
To begin with a systematic survey in order to serve as primary bases of the investment, three key
variables were taken into consideration:
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1) proven Mg, K and Li content values that represent a positive anomaly;
2) estimation of the total volume of salt or base element according to the basin size and underground
water levels;
3) location site, technology availability and possible markets to reach.
Based on these considerations, several samples were taken on an irregular grid basis all along the
Cerro Diamante area. Each sample represents a 0.3 km radius of influence.
Each brine and subsoil samples were analyzed in two different laboratories (ALEX STEWART
Argentina S.A. and ACME ANALYTICAL LABORATORIES S.A.), and were also compared to the pattern
rainwater on the #195 sample.
The characteristic feature of the sample #195 (water well sample) was confirmed by its low
conductivity measurement (42.3 mS/cm) demonstrating its low salt content, compared with the remaining
data of the population ranging from 308,6 and 340.0 mS/cm.
PH values accompany the population with relatively neutral to slightly acid values for those samples
with higher salinity (between 6.39 and 6.60 for the samples 204 and 197 respectively) and are discriminated
from those with purely meteoric water or rain (sample 195) and the contaminated water surface or meteoric
(200A and B samples), to increase its neutral to slightly alkaline given values> to 7.10.
The presence of Mg and K, suggest the concentration of these cations in sulfates and chlorides
subordinately, based on the existence of possible minerals to form on waters with pH <7 that require a
relatively high evaporation rate, which also tend to show an increase in the density. In this regard, from a
theoretical approach each salt flat presents a dominant type of salt, and this is simulated by evaporation of
the water on a computer model based on thermodynamic laws.
It is quite frequent the exchange of cations between the groundwater and the adsorbed K fixed on
clays; and also the diffusion of cations from the base of the basin and its homogenization when strong winds
occur in the region.

Figure 10 - Chemical Types of water (limits to 5% and 25% concentrations in milliequivalents)
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The provided geochemical information determines a positive correlation between the triad of
elements Mg: Li: K, along with a trend of negative correlation between Li and Ca-Na pair.
Based on this relationships and concentrations, this salt flat presents an excellent and proven
capability to process and produce Magnesium Hydroxide, Magnesium Sulfate, and as byproduct credit,
potassium carbonate, Potassium Chloride or Potassium Sulfate can also be obtained. The actual database
cannot yet clarify the possible existence, concentration and correlation of Fe, Sr, Mn and Ba.
However, a Lithium operation may not be economically viable due to problems in the production of
carbonate or lithium chloride and so finally the metal lithium. This mineral may be considered as a byproduct credit on the Magnesium Hydroxide and Magnesium Oxide production.

Figure 11 - ASTER GDEM: Cerro Diamante Property topographic scheme

9.0 Deposit Type & Geology
9.1 Deposit Type
The Cerro Diamante salt flat falls under the category of Current Continental Deposit. The deposits
have been formed mainly due to the magnesium’s higher solubility in hot water than most other cations, so it
sometimes has concentrated in flowing and cooling magma and/or its accompanying aqueous fluids, as well
as in evaporating brines. Thus, hydrothermal fluids may be an important magnesium source.
The high-magnesium brines usually have obtained most of their magnesium from geothermal
waters, with perhaps some of the magnesium coming from surface leaching of volcanic ash, clays or other
rocks. However, magnesium is very difficult to leach from the lattice structure of all rocks and minerals, so
little is dissolved unless the water is very hot.
Other rocks or higher temperature leaching conditions must allow a greater amount of magnesium to
be removed, since some geothermal springs have magnesium values of 20–180 mg/l, but in all cases the
magnesium concentration is still very low. When these dilute geothermal waters are concentrated by the
evaporation occurring in arid climate, within closed, reasonably impervious basins, comparatively strong
magnesium brines have resulted in a few large deposits like the Cerro Diamante Property.
The Cerro Diamante Magnesium bearing salt flat has these particular features:
• Favorable tectonic setting which produces enclosed valleys with their correspondent salt lake.
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• Presence of geothermal centers as a Magnesium source and thermal waters which dissolved
magnesium from the volcanic rocks.
• High evaporation ratios and extremely low precipitation that help to concentrate Magnesium in
brines.
Actually, this genetic process took place during two different periods. There are two types of
evaporite deposits with two ages. Stratified evaporites are of both Miocene age and Holocene-Pleistocene
age. Both of these contain similar mineralization.
Most of them would have deposited prior to the last ice ages 10,000–21,000 years ago, and then
been buried by the sediments carried into the salt flat with the massive ice age water flows. This would make
their depth below 30–80 m, and indicate that there could be many millions of tons of magnesium buried in
the Cerro Diamante’s mudflat and or the marginal alluvial funs.
Magnesium-brine deposits are the primary target of the Cerro Diamante Project exploration
program. El Jarillar Minerals Group Inc. is proposing to evaluate un-tested magnesium targets in the Cerro
Diamante property. The deposit model they are using was developed by extrapolating common stratigraphic
features from local deposits to the property. The following description of the deposit types is based on field
work performed by the authors and the available literature. In general, at surface, the salt flat present two
facies: clastic and evaporite. Commonly the clastic facies is on the margins of the salt flat, grading into an
evaporite facies toward the depocenter.

Figure 12 – Cerro Diamante Magnesium brine genesis

9.2 Geology
From a geological point of view, the stratigraphic column of the region is:
Paleozoic
Ordovician - Silurian
“La Horqueta” Formation (1)
This unit outcrops in the project area and its surroundings, to the N and E. It presents phyllites,
schists and greenschist facies, involving phyllonites caused by dynamic metamorphism. The latter lithotype
is not exposed in the area of “Cerro Diamante”. Metamorphic rocks derived from sediments that were
deposited in a deep marine environment, probably from the base of the slope to bathyal. It is common the
existence of diffuse carbonaceous matter.
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Lower - Middle Ordovician
“Loma Alta” Gabbro (2)
The “Loma Alta” Gabbro is situated in the vicinity of the “Nihuil” reservoir. The largest exposures are
found from the N shore of the reservoir. Minor stirrings have been located on the south shore of the
reservoir, which are presented in line with the N outcrops, adopting an elongated meridional form. Farther
N, the unit continues partially covered by modern sediments.
This large body instructs metasedimentary the “La Horqueta” Formation. In terms of lithology, some
authors claim that it is porphyric diabase with fine edges cooling facies, while others interpret gabbros are
tabular bodies pierced by lamprophyres.
Upper Carboniferous
“El Imperial” Formation (6)
This unit is located to the N of the exploration permit and rests unconformably upon the rocks of “La
Horqueta” Formation. The unit consists of conglomerates, sandstones, feldspathic sandstones, micaceous
quartzite, siltstone and shale greenish-yellowish brown and gray tones on the bottom and red colors, purple
and burgundy towards the top.
Mesozoic
Lower Triassic
“El Portillo” Group (10)
El Portillo Group is comprised of stocks of granodiorite porphyry and rhyodacitic and rhyolitic
porphyry dikes. They are intrusive and volcanic hypabyssal to nesosilicate acid composition. These are
located to the northeast of the exploration permit and provide a wide areal distribution. These units sensed to
the oldest formations as “La Horqueta” and “El Imperial” formations.
Cenozoic
Neogene
Lower Pliocene
“Rio Seco del Zapallo” Formation (13)
Polanski (1964: 46-48) defined the bottom of this unit in the “Seco de Las Peñas” River Valley. He
described it as a gray sandstone benches, green and red, friable colors, with banks of polymictic fine gravel
conglomerate. Among the sandstones, there are some scatter banks of gypsiferous clays. The upper part is
composed of more fine-grained sedimentary siltstone and claystone as reddish to yellowish brown tone and
clear tuffaceous horizons.
This formation is considered as continental deposits of alluvial plain, where lagoon bodies and
participation of pyroclastic sediments are recognized. Small outcrops are located to the W of the study area.
Pliocene - Lower Pleistocene
Chapúa Group (14)
The Chapúa Group outcrops to the northeast of the workspace in the “Cerro Negro” Hill (1657 masl).
This mainly consists of extrusive rocks and intrusive (gaps and dikes) of predominantly alkaline basaltic
composition. In the basaltic flows, phenocrysts (mainly olivine and rare plagioclase) reach up to 30% of the
total volume of the rock, with sizes that can reach up to 6 mm. The rocks of this group are based over all of
the units described above and covered by quaternary sedimentary deposits.
Quaternary
Holocene
“Tromen” Group (23)
It is located to the northeast of the mining properties of this study and is made up of basaltic
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volcanics that cover part of the Chapúa Group.
Middle - Superior Holocene
Sand sheets (24b)
These are deposits of sands and unconsolidated silts forming cloaks that cover the lower surfaces.
They occupy an extensive part the region in the Cerro Diamante plain, and around the salt flats.
Middle Holocene
Spill plains, beaches and salt flats Sediment (25)
These deposits cover most of the exploration permit and are those containing the salts with high
commercial value. They formed the base level on the drainage of the sector, and that has not been captured
by the drainage network of the Atuel and Diamante rivers.
The salt flat often presents water on the most depressed part of its surface. They are unconsolidated
deposits of fine sand, silt and clay, with interbedded cinerites, which are characterized by large surfaces
covered with salts. The depositional environment is a continental lagoon, engaging laterally with the
piedmont alluvial deposits. They thrive in the valleys downloaded from the mountains to the plains from the
area of the “Pampillas”, “Cerro Negro”, “De Las Vizcachas” and “Loma Alta” Hills that are located to the
northeast of the exploration area, while from the West receives the contribution of material from the front
Range. These sediments make up the vast Diamante plateau, where the “Cerro Diamante” Hill stands out,
and also developed endorheic centripetal basins, where due to the arid climate, in many cases generate salt
deposits as the one of study on this project.

Figure 13 - Piedmont floorplains landscapes

Figure 14 - Main landforms and morphostructures scheme

CERRO DIAMANTE - Magnesium Project 19

El Jarillar Minerals Group Inc.
1134 Leandro N. Alem Ave
Buenos Aires, Argentina
Tel.: +54.11.4312.4515 – www.cerrrodiamante.com

Figure 15 - Geological map
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Figure 16 - Lithostratigraphic map

9.3 Geological Hazards
Water Erosion Risk
The area has poor vegetation cover and the runoff of rainfall occurs rapidly through the current
drainage system, sometimes forming little currents that wash away the soil that cannot retain the incipient
vegetation cover.
Wind Erosion Risk
Insufficient vegetation cover allows the region to be affected by deflation causing erosion especially
on structural plains and terraces. The erosive activity is evidenced by the presence of some patches of low
terrain whose origin is linked to deflation, while in other sectors moving sand dunes are formed.
Fluvial Erosion Risk
The regional network has a water drainage system linked to two factors: times of increased rainfall
and periods of thaw. When both factors bind together, the flow may increase significantly flooding many
areas surrounding the riverbed. Low vegetal cover allows the valley to be affected by the erosion of the
structural terraces and neighboring structural plains.
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10.0 Bodies of Water in the Exploration Area
The Atuel River is the most important permanent water course of the region. The Atuel River Basin is
located in the center area of the province of Mendoza, between parallels 34º and 35º south latitude, and
between meridians 70 ° and 67 ° 30 ' west longitude.
The Atuel River Valley is located in the southern departments of Malargüe, San Rafael and General
Alvear, occupying the central strip of the province. The Atuel River has a mean annual flow of 34.6 m3 / s
(period 1906-2004, volumetric measurement in La Angostura station).
The Salado River, the main tributary of the Atuel River, is located in the department of Malargüe,
south of San Rafael. Its valley presents a W - E development, along with other permanent courses of the
drain system. It runs along different geographic environments from the Andes, with peaks over 5,000 masl,
to the semi-desert plain 400 meters in its final section, where occasionally flows into the “DesaguaderoSalado” River in the province of La Pampa. The total area is around 13,000 km2.
The hydrological active basin is situated in the eastern region, where the orographic origin rainfall
and snow may vary between 600 and 800 millimeters per year; feeding rivers and streams that developed a
network. In the western region on the other hand, with a low rainfall of around 250 mm to 400 mm per year,
the river is almost allochthonous.
In the middle stretch of the river Atuel, taking advantage of the physical characteristics (descends
580 meters in just 45 km), two reservoirs were built: “Nihuil” (260 hm3) and Valle Grande (160 hm3), the
latter acting as a dam against the first. On the riverbed between the two dams, hydroelectric power plants
have been built.
This system maximize the hydroelectric potential, and also meet the needs of water for public use,
drinking water and irrigation. Downstream of the dam Valle Grande, the waters of the Atuel River is used as
a source of life for the socioeconomic development of the region based on irrigated agriculture, generating
the oasis of San Rafael (also irrigated by the Diamante River) and General Alvear.
A portion of the drainage network of the region is not integrated nor is connected with exorheic
systems; they overload at endorheic systems controlled by the local morphology.
While the exploration area is located near the course of the river Atuel, the exploration work will take
place within the centripetal closed basin containing the Cerro Diamante salt flat.
During the rainy season the basin get flooded and transformed into a temporary shallow body of
water in which the sodium chloride filling of the floor of the basin is dissolved. In the dry season the water
evaporates, precipitating pure salt as surface crust; this allows the collection or harvest, using dredges and
other auxiliary devices. This cycle regenerates over and over many times per year.
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Figure 17 - Argentinean hydroelectric power plants map
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Figure 18 – Cerro Diamante cartographic map

It was not possible to get reliable historical records of sampling and analysis that reflect the physical
and chemical characteristics of the water. In the absence of information, the company decided to make in the
future, a study of surface waters and wells to determine the baseline characteristics showing the current
resource. For this study aimed at understanding the hydrological systems, the following will be regarded as
guiding criteria to select the most important sites for taking samples:
●
●
●

The direct area of influence of the project located within the limits of the mining property.
The indirect influence of the project considered as the aeolian, water and transport influence on the
area.
Singularities as the determination of areas previously affected by significant impact of human
activities (e.g. mining sites exploited and abandoned) or industries with previous uses of water
(human consumption, agricultural use, etc.).

From these criteria, critical measuring points are identified whose name and location will be defined
previously, taking into account the relative position of each of them regarding the most important overland
flow, springs and wells that allow inferring the underground behavior.
Laboratory analysis will be carried out to later compare the results with the levels set by national
laws and regulations of the Province of Mendoza. The national guideline levels and standards are considered
and indicated by Law No. 24.585 Environmental Protection for the Mining Activity.
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10.1 Depth of Ground Water in the Area
The area has arid conditions. The hydrogeological basement is bounded by the metamorphic rocks of
the “La Horqueta” formation, the gabbros of the “Loma Alta” formation, and by the granitic bodies of the
“Portillo” group.
For the region of the Diamante and Atuel rivers (13,500 km2) can be estimated a saturated thickness
of 100 meters with a total estimated reserves of 135,000 hm3 of water.
In the semi-desert plains groundwater wells were constructed with ancient techniques, and the
extracted volumes are very small (0.2 to 3 m3 / day at depths of 10 to 20 m).
The area of main contribution is the Front Range where the Atuel and Diamante rivers are borne. A
contribution is also recorded, but much smaller, from the “Mesones” hills and other isolated hills such as the
“Cerro Negro” and “Vizcachas” Hills. This type of contribution is through ephemeral courses that are
activated during rain events.

Figure 19 - Stratigraphic columns and geological profiles
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Figure 20 – Cerro Diamante Property view

11.0 Description of Sampling Profiles of Cerro Diamante Property
11.1 Overview
The analysis of the vertical sections from perforations, sometimes only allowed to record the first
decimeters of material. This was due to the very close presence to the surface of a rugged salt crust that did
not allowed the portable equipment to get through to access deeper levels (three sample points 342, 319,
320). This crust is commonly accompanied by underground levels of silt and clay with salt crystals up to 2 cm
in diameter scattered, which give the substrate a high resistance to impact and cutting.
These shallow sampling sites, where brine was extracted, are located towards the NE edge and N of
the major body. Even though their values were expected to be low in Mg, due to the presence of meteoric
water or rain, they were also taken into consideration to define the behavior of various elements in places
close to the fence and where the level of water could dilute the values of dissolved salts. Also, based on them,
we were able to circumscribe the stratigraphic characteristics of the basin.
The other fifteen points were successfully drilled and sampled (the sites were inspected for their
stratigraphy to determine the possible existence of horizons that may serve as guidelines related to confined
brines and the presence of Mg, K and Li among other elements, and many other anion content for this
exploration stage.
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Figure 21 - Stratigraphic columns for each site sampled

Figure 22 - Topographic curves

Figure 23 – Sample Grid
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11.2 Geochemistry Exploration
To establish the correlation between pairs of elements, we proceeded to generate an average
concentration for each of them and use it as a reference value or basis to avoid bias and generate a reliable
correlation.
Please note that the correlation of elements is determined by the order of crystallization of the salts
in solution, and which depends on the composition and amount of initial components and the limits of their
solubility as a whole, as well as the temperature and amount of time of the evaporation process.
In particular, the correlations between elements and / or anions in the brine of the following
elements were weighed: Ca, Fe, K, Li, Mg, Mn, Na and Sr (expressed in mg/l) HCO3- and Cl-.
This order was established by the balance of Mg, K, Na and Cl system, which are also added HCO3
and Li. The study of this system at isothermal evaporation temperature of 0º, 25º, 55º and 83º in 1849
Forma Laminar Airflow Workstation allowed us to establish that the salts are precipitated in the following
order:

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.

Ca and Mg carbonates
Plaster
Halite with plaster
Halite with anhydrite
Halite with polyhalite
Halite with astrakanite and epsomite
Halite with K and Mg sulfates (hexahydrite)
Halite with Kainite
Halite with Carnallite
Halite with Bischofite
Borates
Li Chloride
K Chloride
Be Chloride

Mineral references
• CO3 Ca, calcite;
• CO3 Ca and Mg, dolomite;
• CaSO4 2H2O, gypsum;
• CaSO4 anhydrite;
• 2 CaSO4. K2SO4. MgSO4. 2H2O, polyhalite;
• Na2SO4. MgSO4. 4H2O, astrakanite;
• MgSO4. 7H2O, epsomite;
• K2SO4. 2MgSO4, langbeinite;
• K2SO4. MgSO4. 6H2O, picromerite;
• Na2SO4, thenardite;
• Na2SO4 10H2O, mirabilite;
• CaSO4. Na2SO4, galuberite;
• KCl. MgCl2 6H2O, carnallite;
• KCl, silvina; KMgB11O19. 9H2O, kaliborite
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•

Mg vs Li correlation: This pair of elements has a positive correlation coefficient close to 1 for the
brine samples.

•

Mg vs K correlation: For this pair, a coefficient close to 1 on brines was calculated.

•

Li vs K correlation: This pair of elements shows a positive correlation coefficient close to 0,95 for
the data collected during the campaign.

•

Li vs Na correlation: There is negative correlation close to -0.85 for this pair of elements. This
shows that by decreasing the concentration (solubility) of Na in the solvent, increases the
concentration (solubility) of Li. This is consistent with the fractionating mechanism / crystallization
of chlorinated salts during the evaporation of solvent water.

•

K vs Na correlation: They follow the same pattern as the pair Li vs Na. This pair of elements
presents the characteristics described in the preceding paragraph: the lower the concentration of Na
in the solvent increases the concentration of K. This is consistent with the halite fractionating
mechanism and a remaining concentration of the K chlorinated solution during the evaporation of
the solvent water.

•

Ca vs Li correlation: The correlation coefficient is estimated close to -1. This feature might suggest
that the system has Ca remaining in solution, possibly forming calcium chloride under circumstances
of high evaporation rate , and could make a feature of the brine, enriching the Li component after the
Ca precipitates.

•

HCO3 vs Cl correlation: The tendency of correlation is close to -0.8. The negative character
indicates that when the HCO3- precipitates, the concentration of Cl- in the solvent increases. This is
the process that should be expected in a evaporitic sequence.

•

HCO3 vs Na correlation: In this case, if the values of both components are carefully observed, it
shows that the correlation is positive and close to 0.8. It reflects then, that as the acid is consumed,
the Na content is available in solution to form another compound, such as NaCl or halite.

•

Cl correlation vs Ca, K and Mg: No correlation between these elements has been established
based on the weighted data.

•

Cl correlation vs Na: The correlation is positive, and the coefficient is close to 0.8. These
components were crystallized and precipitated under the most likely mineral kind of halite.

12.0 Mineralization
Mineralization of interest on the property consists of Magnesium and potassium rich subsurface
brines. Magnesium and other elements are leached from volcanic rocks primarily by hydrothermal solutions
emanating from deep-seated faults. This may also involve circulation of meteoric waters within fault systems.
The total depth of the Magnesium-bearing brines is uncertain at this stage of exploration. However,
sampling described within this report indicates brines with elevated contents of Magnesium, Potassium, and
Lithium in solution, distributed over a large portion of the salt flat.
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13.0 Exploration
13.1 General
Exploration and production history on the Cerro Diamante Property has been restricted to Sodium
Chloride harvesting. It is unlikely that Magnesium-bearing brines would have been exposed and/or sampled
during these past activities.
On January 22, 2009, several samples at different depth levels were taken using an irregular grid
pattern. These samples were analyzed by ACME ANALYTICAL LABORATORIES S.A. (Environmental
Division, Mendoza, Argentina www.acmelab.com), using an ICP dissolved metals analysis. The results,
indicate elevated Magnesium contents of the surface water, and a favorable Mg:Li ratio indicating higher
concentrations within the isolated aquifers below the clay-rich horizon.

13.2 Exploration Program
Based on the results of the 2009 sampling program, El Jarillar Minerals Group Inc. proceeded with
an expanded phase of sampling in February of 2010:
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•

Twenty sample locations were pre-selected. The samples were spaced along a 4 km long north-south
oriented sample line, and along a 3.5 km long east west oriented sample line. Sample lines were
located in the central portion of the salt flat, extending to the east and west margins, and along the
central section of the property;

•

A gas-powered auger was used to drill holes. Holes were at least 2 m deep, penetrating the caliche
and clay layers in order to reach potential aquifers;

•

A plastic 4 inch diameter pipe was inserted into the hole to prevent the hole from caving, and to
allow the water to fill the open space;

•

A water pump was used to flush the water and finer sediment from the holes in order to reduce
possible contamination from overlying sediments and surface waters. The hole was allowed to fill
with water and settle for a two-hour period.

•

A one-liter water sample was collected and split into two 500 ml sample containers. Samples were
marked with a unique sample number. One of the 500ml samples (A sample) was retained by the
author, and the second 500ml sample (B sample) was retained as a backup in case the first set of
samples becomes damaged.

•

Sampling equipment was rinsed prior to collecting the next sample.

•

Observations were recorded at each sampling location and would include depth of hole, depth of
water, type of material drilled, description of the sample quality, and additional observations
specifically whether the hole was able to reach the target aquifer. The hole was allowed to fill with
water and settle for a two hour period.

•

Measurements to be taken from the water samples included water temperature, Specific Gravity, PH,
TDS, and EC (where possible).

•

All data and measurements were recorded in drill log forms.
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14.0 Drilling
El Jarillar Minerals Group Inc. completed seventeen of the twenty planned holes across the Cerro
Diamante Property. The sampling locations were selected on the basis of completing a north-south section
and an east-west section across a large portion of the salt flat. Specific sites were adjusted in the field due to
drilling difficulties caused by local caliche layers.

Figure 24 - Field samples

The gas powered auger was effective at completing holes 2-3 meters in depth. A 6 inch diameter
auger blade was used for the first two meters of drilling and then downsized to a 4 inch diameter auger blade
for the final meter of drilling. A 4-inch diameter plastic casing, perforated at the lower end was inserted into
the hole to minimize caving of the hole prior to the water sampling.
The unconsolidated material penetrated by the auger was recorded for each drill site, and
photographed. The holes were located using a non-differential GPS unit. Drill logs were completed for each
drill location. The holes were allowed to fill with water and in cases where there was sufficient inflow,
pumped out in order to rinse the hole and minimize the effect of material that may have fallen into the hole.
The hole was then allowed to fill for two hours from the aquifer below. A 500 ml sampling device was
lowered into the hole to collect the brine sample.
Two 500 ml samples were collected from each site. The samples were placed in plastic containers,
sealed, and marked with the unique drill site number suffix, one sample with an A and one with a B.

Figure 25 – Auger hole with plastic casing
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Figure 26 – Water sample with sampling equipment

15.0 Results
The samples collected from the property were analyzed by ACME ANALYTICAL LABORATORIES
S.A. (Environmental Division, Mendoza, Argentina www.acmelab.com) using an ICP dissolved metals
analysis. Results from the sampling of the brines returned magnesium ("Mg") values of up to 14000
milligrams per liter (mg/L).
The average of samples taken from the aquifer brines is 10103 mg/L Mg and 276 Mg:Li ratio. The
other three samples taken were from surface waters. Results from aquifer sampling and surface water
sampling are summarized in the following tables; certificates are given in Appendix I.

ELEMENT

Cerro
Diamante

Silver
Peak

Dead
Sea

Na

116.47

6.20

3.21

9.10

7.60

1.065

K

3.39

0.53

0.6

0.62

1.80

0.038

Li

0.06

0.023

0.0015

0.025

0.15

0.00001

Mg

10.11

0.033

3.33

0.54

0.96

0.127

B

<0.001

0.008

0.003

0.06

0.0005

Li / Mg

1 / 276

1 / 1.5

109575

1 / 6.4

1 / 12700

Uyuni Atacama

1 / 21.5

Table 2 – Chemical composition: Oceans and saline bodies (Grams/Liter)
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Table 3 – ACME ANALYTICAL LABORATORIES S.A. Sample results

SAMPLE

Mg

K

Li

Na

Ca

Sr

B

Fe

Mn

Units

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

mg/L

LC

1

2

1

2

2

0.5

1

0.3

0.01

195

566

336

≤ 10

10411

2198

19

≤ 10

≤ 3.0

0.019

196

5254

2829

47

120504

763

19.6

≤ 10

7.9

8.1

197

3796

2867

29

125718

951

19.3

≤ 10

6.4

22.15

198

12324

4958

87

113005

429

14.8

≤ 10

5.3

0.57

199

11695

4595

81

112025

441

21.6

≤ 10

14.2

0.93

200A Water
Well

10301

4499

73

114835

527

20.2

≤ 10

5.1

0.77

201

8365

3880

50

118990

552

17.3

≤ 10

8.2

1.02

203

5477

2864

49

119782

686

21

≤ 10

17

1.29

204

14207

5447

100

107959

408

16.7

≤ 10

24.5

2.42

Table 4 – ALEX STEWART ARGENTINA S.A. lab results
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Table 5 – Cations analytic results (mg/L)

16.0 Sampling Method and Approach
All the work described herein constitutes stage #2 of sampling, exploration and drilling. Sample
containers and sampling equipment were rinsed prior to collecting the sample. Containers were marked with
a unique station number, with 1 liter samples split into 2 sample containers marked as with prefixes (A), (B).
All samples were collected by and under the supervision by SEGEMAR and UBA Mining and
Geology, Services Department. The (A) series of samples were retained by SEGEMAR, and were couriered to
ACME ANALYTICAL LABORATORIES S.A. Environmental Division, in Mendoza, Argentina. The samples
were analyzed using an ICP dissolved metals analysis.
The B series of samples were stored at El Jarillar Minerals Group Inc. storage facilities in San Rafael.
The B series samples were collected as a backup sample database should the A series samples become
damaged during transport.
The sampling procedure, samples collected, and methods employed and approach were thorough
and provide sufficient information. There are no drilling or recovery factors that would materially impact the
accuracy and reliability of the drilling results. The samples collected are considered of sufficiently high
quality to provide unbiased results of the brine geochemistry.
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17.0 Sample Preparation, Analysis and Security
17.1 Sample Security
Each brine sample was collected, and stored in tamper proof containers, which could not be opened
without destroying the container. The samples were marked with a unique sample number. One complete set
of samples were retained and returned to SEGEMAR Buenos Aires, Argentina.
The containers were examined and found to be in excellent condition with no signs of damage. The
containers were packaged and shipped using DHL Argentina to the ACME ANALYTICAL LABORATORIES
S.A. Environmental Division, in Mendoza, Argentina. ACME ANALYTICAL LABORATORIES S.A. is an ISO
9001:2000 certified lab.
ACME ANALYTICAL LABORATORIES S.A. sample receipt records indicate the samples arrived in
good condition with no apparent damage. There are no sample security factors that would materially impact
the accuracy and reliability of the results.

17.2 Data Verification
SEGEMAR and ACME ANALYTICAL LABORATORIES S.A. have confirmed the basic information on
the exploration permits which comprise the Property. They have also reviewed the historical data, and can
verify that the information has been presented accurately as it exists in those files and reports to the best of
their ability. SEGEMAR has also examined all Certificates of Assay for all samples listed in this report.
Verification of the geology of the Cerro Diamante Property, and visual verification of the mineralization was
accomplished via field visits.
As well as verifying the geology, seventeen brine samples were collected for analysis. The samples
were in the possession of SEGEMAR from the time of collection to the time that they were couriered from
San Rafael, Mendoza to the Alex Stewart Argentina S.A. Environmental Division, in Mendoza City to perform
double check data verification on the Acme Labs results. The sample results confirmed the general tenor and
quality of Magnesium mineralization present on the Cerro Diamante Property.

18.0 Adjacent Properties
El Jarillar Minerals Group Inc. owns 100% of the mine property, as well as all the adjacent land
around the mine. The mine property comprises the full size of the Cerro Diamante Magnesium Project. The
brine in the salt flat is usually within 10 cm of the surface and is reportedly fairly constant in composition to a
depth of 15 m. The magnesium content averages 10.1 g/L Mg, ranging from 7.3 to 14.6 g/L Mg. The brine is
estimated to contain 6.8 million mt of Magnesium Hydroxide, 165 million mt of NaCl, and 5.2 million mt of
KCl (SEGEMAR, 2014).
In 2009, while still mining Sodium Chloride, El Jarillar Minerals Group Inc. retained SEGEMAR for
the Cerro Diamante Magnesium Project. The salt flat was chosen for its uniform concentrations of
magnesium with low levels of other contaminants. Concurrently, SEGEMAR carried out a laboratory scale
purification process which extracts Magnesium Hydroxide from the brine in a nearly pure form with reduced
processing.
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19.0 Mineral Processing
During crystallization and separation of the first salts (sodium and potassium chloride) 17% - 19% of
the total magnesium in the sample is lost (assuming the initial value according to Acme Labs analysis).
The remaining 81% - 83% of the magnesium precipitates as a mixture of Magnesium Hydroxide
Mg(OH) 2 (66%) and Magnesium Carbonate MgCO 3 (34%) by addition of Na(OH). After this precipitation,
the Mg content in the remaining brine is very low => no more Mg lost on this process. Neither any Mg is lost
during the washing process of the precipitated Mg(OH) 2 .

19.1 Laboratory Scale Brine Processing
We have worked with two processing options to assess the quality of the salts that are precipitated
during the evaporation of water to the point that the magnesium hydroxide precipitates. The best results
were obtained on the crystallization of Magnesium Hydroxide by adding Sodium Hydroxide.
Process Summary
• 1st Step: Evaporation from the original brine and crop of crystals by filtration, separating the
remaining brine.
• 2nd Step: Evaporation of the remaining brine, and then a second crop of crystals by filtration.
After these two steps, the remaining brine is 31,8 ºBé.
• 3rd Step: Precipitation of Magnesium Hydroxide Mg(OH)2 and the crystals were washed with
distilled water (Precipitation accomplished by adding Sodium Hydroxide).
The following further steps were performed to weight the results:
• Mass balance.
• All salts were separated, and analyzed by Infrared spectroscopy (IR)
• The remaining brine and washing water was analyzed to assess the loss of Mg.

19.2 Mass Balance
•
•

Masses starting from 1000 kg of brine are calculated.
1000 kg original brine has 9,410 g of Mg. 100% efficiency recovery process would obtain 22.74 kg of
Mg(OH)2.

On 1st Step (evaporation):
• 432.4 kg of water is needed to evaporate.
• 1st Harvested salts 148.8 kg (Sodium Chloride).
• 418.8 kg of separated brine at a density of 1198 kg / m3 = 23,96ºBe
On 2nd Step (evaporation):
• 217.8 kg of water is needed to evaporate.
• 76.3 kg of 2nd harvested salts (Potassium Chloride and Sulfates).
• 124.7 kg separate brine with a density of 1281.7 kg / m3 = 31,8ºBe
On 3rd Step (precipitation obtained by adding Sodium Hydroxide):
• Processing the 124.7 kg of brine obtained from the previous step would obtain 17.96 kg of Mg(OH)2

36

CERRO DIAMANTE - Magnesium Project

El Jarillar Minerals Group Inc.
1134 Leandro N. Alem Ave
Buenos Aires, Argentina
Tel.: +54.11.4312.4515 – www.cerrrodiamante.com

•

79.1% recovery efficiency of Mg(OH)2.

Infrared Spectroscopy (IR) Analysis of the Precipitated Mg(OH) 2

Figure 27 – Salt Spectrum

The spectrum shows that the Mg(OH) 2 precipitated quite pure. The feature very sharp signal at
3699 cm-1 is not displaced. Signals between 1650 and 1400 cm-1 are to be attributed to this species only.

20.0 Other Relevant Data & Information
No additional information or explanations are necessary to make the report understandable.

21.0 Interpretation & Conclusions
Water samples collected by the authors at seventeen locations across the Cerro Diamante Property
indicate highly elevated magnesium values. The samples were spaced along a 3.5 km long north-south
oriented sample line, and along a 1,7 km long east-west oriented sample line.
The wide spacing of samples ensures that a larger portion of the salt flat is sampled. Sample lines
were located in the central portion of the property, extending to the east and west margins, and along the
central section of the north-south trending salt flat.
The brine samples were collected from 2-3 meters deep holes at which depth subsurface aquifers
were intercepted in fourteen holes, while the remaining three resulted in surface water samples. All samples
taken consisted of high quality samples presenting an unbiased dataset of the brine geochemistry.
The fourteen subsurface aquifer samples averaged 10.11 g/L Mg and 276 Mg:Li ratio. These
concentrations are comparable to some of the world-class magnesium deposits both in tonnage and grade
with low level of impurities.
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22.0 Measured and Indicated Mineral Resources
Based on the geological evidence derived from detailed and reliable exploration, sampling and
testing described in the present report, it is sufficient to confirm geological and grade continuity between
points of observation. The following measured and indicated mineral resources have been estimated:
Cerro
Diamante
Project

Measured

Indicated

(OH)2Mg

1.4

6.8

KCl

1.1

5.2

NaCl

33

165

Resource Category

in million metric ton (mt)
Table 6 – Measured and Indicated Mineral Resources (Cerro Diamante Project)

23.0 Recommendations
Based upon the review of the exploration programs and available literature, results of the El Jarillar
Minerals Group Inc. 2010 exploration program, and several property visits by the authors, a two phase
exploration program is recommended for the Cerro Diamante Property.
• Phase 1

• Phase 2

38

•

A power auger drill program on a 300-500 meter grid pattern, elucidating the horizontal
variability of brine chemistry and helping to identify higher grade areas of the aquifer. Drill
hole depths of 10 meters are recommended to ensure intersection of the brines.

•

Gravity survey to assist in determining depth to bedrock and thus potential size of the
aquifer.

•

A Reverse circulation or sonic drill program to evaluate the aquifer at depth across the extent
of the Cerro Diamante Property. A 1 km grid is recommended to fully evaluate the depth
potential of the basin.
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24.0 Date and Signature Page

I, Dr. Diana I. Mutti, P.Geo. do hereby certify that:
•
•
•
•
•
•
•

•
•
•
•

•

I am a Consulting Geologist residing at 1127 Del Viso Drive, Bella Vista, Buenos Aires, ARG.
I am the author of the report titled “Technical Report on the Cerro Diamante Property,
Mendoza Province, Argentina”, dated May 2nd, 2015.
I am a graduate of University of Buenos Aires, Argentina in 1975 with a B.Sc. Honours
Geology degree.
I am a Practicing Member of the Association of Professional Geoscientists of Argentina
(membership #876).
I have practiced my profession in mineral exploration continuously since graduation.
I have over thirty years of experience in mineral exploration, and have over seventeen years
of experience as an independent consultant.
I have read the definition of “Qualified Person” set out in National Regulatory Laws, and
certify that by reason of my education, affiliation with a professional Association and past
relevant work experience, I fulfill the requirements to be a “Qualified Person” for the
purposes of this report. I have worked as a geologist since my graduation.
I visited the El Jarillar Minerals Group Inc. Cerro Diamante Property several times during
the past 5 years.
I am responsible for the entire technical report titled “Technical Report on the Cerro
Diamante Property, Mendoza Province, Argentina”, dated May 2nd, 2015.
I have not had prior involvement with the property that is the subject of the Technical
Report.
As of the date of this Certificate, to my knowledge, information and belief, this Technical
Report contains all scientific and technical information that is required to be disclosed to
make the Technical Report not misleading.
I consent to the filing of the Report with any regulatory authority and any publication by
them of the Report for regulatory purposes, including electronic publication and in the
public company files on their websites accessible by the public.

Dated this 2nd Day of May, 2015.
Dr. Diana I. Mutti, P.Geo.
“Original Document, signed and sealed by Dr. Diana I. Mutti, P.Geo.”
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Appendix I: Certificate of Analyses
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