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Opening 'New Frontiers' in Lithium Exploration  

 
Oh let the sun beat down upon my face, stars to fill my dream 
I am a traveler of both time and space, to be where I have been 
To sit with elders of the gentle race, this world has seldom seen 
They talk of days for which they sit and wait and all will be revealed 

Kashmir, Led Zepp 

 

Howdy. 

As promised Mining & Money  (M &M) is doing due diligence on the second lithium explorer i.e. the 
one that laid claims to discovering an important lithium brine resource down in Argentina.  

Enter  Neo Lithium Corp  (NLC) . 

I would have to restate that M & M due diligence is complex and time consuming therefore reserved 
for paid jobs/reports. In this shout out I will only present a few simple things that are easy to 
understand and hopefully would also help investors understand the types of enquiry that they have to 
make when assessing a lithium brine project.  

When I've first heard of the 'find' I've found it hard to believe. We're talking 2016. There are access 
roads, we have hi-res satellite images, detailed maps, the landscape is barren and we're talking about a 
lake that is featured on all maps and visible from space. And it is part of the world renowned Lithium 
Triangle. Well, located at its southernmost point but still.  

How come that nobody found it before? They (geos, explorers) have sampled all other lakes, lagoons, 
salars so how come that they've missed this one?  I even sent an email to the Argentinean Geological 
Survey to ask their opinion on the find.  

Neo Lithium's first press release didn't disclose the location of their find so I proceeded to dig into the 
very little information available and managed to find the location of their lithium discovery at  
27°21'37.74"S, 68°41'8.77"W  which is the northernmost point of their complex. My coords were 
proved right by comparing them with the subsequent release of a technical report on the brine lake and 
salar. The name of their discovery is Tre Quebradas and this is a well known lagoon and salar (for 
reasons that would be further discussed). 

Here is a short history of the place. A private party staked the Tre Quebradas tenements then sold them 
to three private individuals: Waldo Perez (the geologist), Gabriel Pindar and Pedro Gonzalez. Later on 
they transferred the Tre Quebradas mineral rights to their own private company for a small amount of 
money and a 1.5 % royalty over gross revenues. Btw that royalty could burn some pockets, that's for 
sure. There is another 3% royalty 'at mine mouth' owed to the provincial government. 

Next they have proceeded to float a TSX company and assigned the title to their project to this Neo 
Lithium company of which Perez and Pindar have both become directors. As of November 2016 
insiders were considered to be holding about 22% of the company. It is obvious that the founders 
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reaped the benefits. At the time of writing this due diligence article the share price was over $1 which 
should make them very happy.  

The 3Q project (Tres Quebradas) is located in the southwestern part of the Catamarca Province, 
Argentina. It is right across the border from the Chilean Maricunga Salar which is 53 km to the 
northwest as the crow flies. By road it is only 160 km from Copiapo, Chile.  

From north to south they have: 

-Laguna (Lagoon/Lake) Tres Quebrada; 

- Laguna Verde Salar (dried up playa/salt flat); 

- Laguna Verde (Lake); 

- Laguna Negra Salar (dried up playa); and, 

-  Laguna Negra (Lake).  

They are all contiguous and hosted by an north-south oriented ovoid catchment area 80 km long and up 
to 45 km wide.  

There is significant surface water flow into the Tre Quebrada Lagoon. It consists of creeks and 
geothermal springs. We will get back to this in a moment. 

The company also owns a little flat named Salar Escondida which is next to the aforementioned 
lagoons and salars. 

This is a high altitude (4,100 masl) cold desert climate project. Access is restricted during the winter 
months therefore the work season is mid-October to mid-April i.e. six months per year only. The 
average pan evaporation is considered to be 2,000 mm per year (estimated not measured).  

Electrical power could be provided by a combination of diesel generation, wind and solar.  

Let's have a look at the geology. Good geology btw. Volcanics, lots of it and some clastic rocks 
containing evaporites. Glaciations, wind, water and weathering eroded them rocks and re-deposited 
them in the salar area where they occupy about 25% of the surface area. These rocks are the source of 
lithium and potash which accumulated in the topographic low represented by the closed basin. Through 
dissolution and subsequent evaporation the brines became concentrated. Same as in the rest of the Puna 
Plateau/ Lithium Triangle's lithium brines deposits. 

Tectonics are good as well. This is a Basin 'n Range structure. The basin/playa is bound by faults and 
marked by subsidence which allowed the accumulation of a relatively thick sequence of sedimentary 
and volcanic rocks. Many of them porous - i.e. could host important aquifers/brines. 

A note here. The QP (writer of the tech report) makes the same remarks as I have made when doing the 
due diligence on Alset Energy. He says that "given the preponderance of lithium-bearing salars that 
are defined by fault-bounded dropped basins, this also appears to be an important condition" therefore 
the geology of Alset's Mexican salars is not good by all standards.  

And there are some geothermal springs on a fault line that marks the western side of the basin. Their 
presence is also a good sign as they have a certain role in the development, concentration and 
distribution of lithium brines in many of the known salars. But I won't dig too deep into this aspect. 
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It also looks like the 3 Q project is located on a north-west striking lineament with the Maricunga and 
Pedernales salars and this is a positive aspect. 

In conclusion all look good and the setting is favorable to the accumulation of lithium bearing brines in 
the 3 Q project area. 

Now let's see what is it that they've found and where did they find it. 

They have collected water samples from all their lagoons, and also manually dug holes in the dried up 
playas then sampled the brines that collected in there. The pits were all less than 1 m in depth but brine 
was present close to surface. All good here. 

Significant lithium values were obtained in the northern lagoon and the adjacent playa only - i.e. the 
Tre Quebradas Lagoon and the Laguna Verde Salar. 

The Tre Quebradas lagoon is touted as being a high concentration lithium brine lake. It covers an area 
of 1,212 ha but the average depth is ... 1 m! Many parts of the lake are less than 0.5 m deep. It is a 
pond really. They did some good photo shoots down there to have that boat floating on the pond on a 
windy day i.e. surrounded by waves  - this way they made the pond look like a little ocean of lithium 
brine in their presentation :) Or maybe it was a PhotoShop op. 

The lake/pond shows a pretty good homogeneity when it comes to grades and this I will also discuss in 
a moment. Average lithium grades are 895 mg/L and potassium 7,694 mg/L. These are good grades. 

I have a question here. If the brine pond is that good and homogenous how come that the QP wasn't 
able to estimate a lithium and potassium resource for the pond? 

According to the company the close to the surface brines of the adjacent playa (1,699 ha) average 784 
mg/L lithium and 6,796 mg/L potassium. These were the ones sampled in small hand dug pits. Good 
grades again. 

After reading the technical report I feel confident in stating that the project indeed hosts high grade 
lithium and potassium brines. And this is the good part. 

But there are also some things that I don't like and they are significant as well. 

First of all we know that brine exists in a shallow pond and the brine extends underground a little bit 
farther to the south in the adjacent salar area. The QP (and I agree to that) considers that due to the fact 
that the salar has not been drilled yet we don't know if lithium-potassium brine exists in the 
undersurface in quantities that would make the project economic. It's a big IF. 

And here I have to digress a little bit. This discovery is the equivalent of the discovery of a mineralized 
outcrop (good assays but nothing more than an outcrop) somewhere in the Canadian shield, let's say. 
And the discoverers have had enough time on  their hands to scratch the surface and dig a few holes 
here and there around it. 

While this is encouraging it still needs to be drilled to have a confirmation of structure, grade, and 
continuity at depth.  Have you ever heard of any prospector or company who/which got a prestigious 
award BEFORE getting the confirmation that the outcrop is indeed part of a mineral deposit? The 
answer is NO. 

Then one would have to ask how come that it was possible that Neo Lithium was  chosen the “Best 
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Latin American Exploration Mining Company of the Year” at one Mines & Money Conference in 
2016? What for? For the equivalent of discovering a mineralized outcrop that has not been drilled yet?  
 
In the end what is it that Neo Lithium really 'discovered'? A shallow pond that hosts flamingoes and 
lithium.  

The brine lake (Tre Quebradas) communicates with the subsurface brine hosted in part of the adjacent 
salar and this is why they've found brine in the salar immediately south of the lake. But sampling 
indicates that it doesn't continue too much farther south even though the whole complex (three lakes 
and two salars) represent one undivided unit - it doesn't look like there are any kind of barriers (surface 
or underground that would restrict the brine/water movement within the 3 Q project area). So how 
come that we don't have rich lithium brine farther south within the basin? 

Let's have a look at the geological model for this setting. The QP considers that based on certain 
surface characteristics of the salar it should be an evaporite dominant salar. The meaning of this is 
that the undersurface brine (which would represent the most significant part of a possible brine 
deposit) would be hosted in the nucleus of a 'block' of salt (only). The salt/halite is porous but for 
certain reasons (plasticity is one of them) it is generally porous to a limited depth only - usually down 
to 30 m (max 50 m). So only the porous part of the halite body could host brines but it would be to a 
limited depth (i.e. it translates in a limited volume of brine). If it exists at all in significant quantities. 

There might be other (hydro)geological explanations for this setting but I'll leave it to this for the time 
being. 

But we also have to have a look at the water balance. That is how much water gets in (and how) and 
how much water gets out (and by what means). Surface water that feeds the pond is represented by 
precipitation (rain and snow) and  the creeks that provide a 'significant flow'. Underground seepage 
(gravity) would also feed the aquifers/undersurface brine. Then we have some faults that could provide 
conduits for the ascending geothermal water. 

We know that the geothermal springs (meaning is deep crustal circulation) carry lithium values but it is 
not clear if they bring lithium from depth or they represent plain (hot) water that is rising until it hits 
the aquifer and robs (sample) some lithium from the undersurface brine then brings it to the surface.  

And here at the geothermal springs chapter we have to note something very important/critical for the 
future of a possible lithium mining operation of the salar. The technical report presents pictures and 
talks about the huge amount of iron and manganese brought into the salar/brine area by the hot 
springs and the Tre Quebradas River. Everything is stained and they say that the lake's dark color is 
caused by the presence of iron and manganese in large quantities (while the other lagoons are 
blue/green). An iron and manganese soup. What are the implications of that? Well, one of the main 
impurities that lowers the lithium carbonate's value is ... iron. Too much and you have an uneconomic 
lithium deposit! Or at least would result in significantly increasing the processing costs. Nobody said a 
word about this. But you have M & M on your side. 

Still the company did the right thing and on October 19, 2016 announced the results of a lab study that 
indicates that the lake brine can be easily concentrated through solar evaporation to the high grades 
necessary for further processing. Still there is no word on impurities like iron and manganese or the 
grade of the lithium carbonate. There is no doubt that the brine can be concentrated but can they 
purify the lithium carbonate to battery grade? That is get rid of all the iron and manganese? I will 
get back to this press release in a moment. 
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Now, considering the whole 3 Q system as open (unrestricted flow) there is no good explanation for the 
existence of rich lithium values in the northern part only, unless we consider that we have that body of 
porous salt that (hosts and) restricts brine movement so the brine gets locally concentrated (thru 
evaporation). One possible explanation. 

 Back to the surface water flow. A question. If the creeks/rivers bring 'significant water flow' (tech 
report quote) how come that they do not dilute the lithium in the pond (lowering the grades)? They do 
that and it was reported that when the QP visited and sampled the pond he found lithium values that 
were in average 10% less than those reported by the company.  

OK then, so what would happen if the company decides to start pumping and processing the brine from 
the pond? Well, once they start doing that the surface/rivers water flow would rapidly dilute the 
shallow pond and make it uneconomic to further pump it out for processing. Plus would mess up the 
whole solar ponds evaporation schedule. How can you prevent that? By diverting the creeks and 
digging some ditches to carry that water to the southern part of the 3 Q complex. But is that 
feasible/permittable and what are the consequences? Will discuss that in a moment. 

Then what would happen if they would start pumping out/mining the underground brine? The first 
visible thing would be the disappearance of the brine lake as it communicates with the underground 
brine aquifers. It's like taking the plug from a sink. For example Clayton Valley, Nevada initially 
featured a little pond and some geothermal springs but in time due to a lowering of the water table 
(exploitation of lithium brines and fresh water aquifers) they all disappeared. Is that permittable? Will 
discuss that in a moment. 

Now,  having an open system (unrestricted underground flow) within the whole 3 Q system (three lakes 
and two salars) what would happen if you start pumping brine out at one end (the northern end)? Well, 
you would lower the water table and drain the other lakes and over the years you would dry them 
out. Is that permittable? In a moment. 

 And the moment has come. Ever heard of Ramsar? The international convention for protecting 
wetlands, marshes, lakes that host significant biodiversity? In their own words 'wetlands constitute 
a resource of great economic, cultural, scientific and recreational value to human life'. 

Who do you think is a member of the aforementioned Convention? Both neighbors: Argentina and 
Chile.  

And (among others) what areas are protected under the Convention? Both Maricunga and Tre 
Quebradas. 

What have the signatory states agreed to do? To only approve 'wise' or 'sustainable use'  activities in the 
wetlands protected by the Ramsar designation. These are usually low impact activities like ecotourism 
or light subsistence fishing in large ecosystems but not mining within the borders of the site. Especially 
if that involves the destroying of the whole ecosystem by drying it up. 

And what happened to the (right across the border) Chilean Maricunga open pit copper mine 
(Kinross) when by pumping water (for processing) from the Maricunga system/marsh/salars over the 
years they've dried them out? They were slapped with an order to immediately stop mining and they 
did just that. They actually closed the mine for good. Wrote it off. Kaput. 

I would recommend that you read this short article on 'The evolution of the precautionary principle in 
Latin America'.  
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http://www.lexology.com/library/detail.aspx?g=cb7c7233-bfec-4550-9d16-33d4f71c1a70 

I think that their rush to do lithium brine concentration tests for brine coming from the pond/lake means 
that the company recognized that it has better chances in being permitted for exploiting the pond only 
as opposed to pumping the underground brines and lowering the water table in the whole 3 Q complex 
(which would definitely result in destroying the whole Ramsar ecosystem). 

If the company manages to exploit the brine lake only then considering its high lithium grades it will be 
able to generate significant cash flow. Still I don't think that it would be easy to permit it because 
diverting the surface freshwater flow toward the southern lagoons would result in decreasing their 
salinity which would kill the many small organisms (including brine shrimp) that the many colonies of 
flamingos that nest in the area eat.  

Next, I looked at their latest press release i.e. where the company says that brine process studies (lab 
tests) indicate that their lake brine can be concentrated at 2.6% over a 8 months period by using the 
classic solar evaporation ponds method. Then they say that the company's estimate is that one hectare 
of constructed solar evaporation pond would produce 25 tonnes lithium carbonate per year. 

This is where Mining & Money's proprietary Solar Evaporation Ponds Calculator comes handy.  

Running the data I get that one hectare of constructed pond could produce only a fifth of their estimate 
i.e. 5 tonnes lithium carbonate per year. Not 25. And that if they want to pump out and process the 
whole brine lake/pond they would get a total of 24,000 tonnes of lithium carbonate. There are different 
sets of data (and % recoveries) that can be used to generate a higher outcome but the bottom line is that 
none of the scenarios is able to generate 25 tonnes lithium carbonate per hectare of constructed 
evaporation pond. And that has significant (negative) economic consequences. The good thing is that 
the company is going to find that out soon because they plan to build a pilot solar evaporation pond 

The M & M calculator also tells us that if they want to produce 10,000 tonnes lithium carbonate per 
year they would need to build about 2,000 ha of solar evaporation ponds. Do they have enough room 
for that? Can they expand that much farther south towards the flamingos? To invade their nesting 
space? I don't think so. 

One thing that I have not mentioned yet is the fact that birds are naturally attracted to the solar 
evaporation ponds and try to land into them but due to their high lithium concentration the 
consequences are noting but dire for the poor birds if they manage to do just that.  

At the Clayton Valley, Nevada they are taking proactive measures to prevent migratory birds from 
landing in those ponds but imo nothing could be done to prevent the thousands of flamingos (that nest 
nearby) to land and use the solar ponds according to their needs. And this is a further roadblock in 
permitting a lithium brine mining and processing operation at Tre Quebradas. 

In the end I think that the 3 Q (playas and lagoons) complex was known as enjoying relatively high 
lithium grades (the lithium pond's real name is Laguna de la Salina) but no one wanted a part of it/to 
stake it because of its location (a Ramsar site). A poor soul took a gamble and that paid well when a 
team of  mining promoters decided that even a Ramsar site can be listed on TSX.V 

Be careful out there. 

Dan Oancea 


