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Information contained in this report has been compiled over the past 25+ years.  Note that all technical reports 

and scientific data are in the process of being updated.  References to documents and reports that have been 

prepared but are not included will be forthcoming.  Furthermore, based on continuing research and keeping 

abreast of industry trends, mineral resource and mineral reserve estimates have escalated considerably,  

resulting in a very favorable economic forecast in Chile for investors.  

iv 

deo bow
Cross-Out



 

   PIEDRA AMARILLA PROPERTIES 

A Development  |  Investment Opportunity 

Ta b l e  o f  C o n t e n t s  

  Page # 

1 Summary 1 

2 Introduction ii 

3 Reliance on Other Experts iii 

4 Property Description and Location 4-5 

5 Accessibility, Climate, Local Resources, Infrastructure and Physiography  6-9 

6 History 10 

7 Geological Setting and Mineralization 11 

8 Deposit Types 12-13 

9 Exploration 14-16 

10 Drilling 17 

11 Sample Preparation, Analyses and Security  18 

12 Data Verification 19-36 

13 Mineral Processing and Metallurgical Testing 37-38 

14 Mineral Resource Estimates 39 

15 Mineral Reserve Estimates  40 

16 Mining Methods 41 

17 Recovery Methods

18 Project  Infrastructure 43 

19 Market Studies and Contracts 44 

20 Environmental Studies, Permitting and Social or Community Impact

21 Capital and Operating Costs 46 

22 Economic Analysis

23 Adjacent Properties

24 Other Relevant Data and Information

25 Interpretation and Conclusions 64 

26 References 66 

v 



 

   PIEDRA AMARILLA PROPERTIES 

A Development  |  Investment Opportunity 

1 | Summary 

 

The Piedra Amarilla properties presents an unprecedented mining opportunity that includes approximately 

-1- 

30% of known global Sulfur reserves, the host rock contains some of the world’s largest known deposits of 

Titanium, concentrations of Gold projected to exceed $24 billion, and recognizable quantities of Silver.  

Present day valuation exceeds $38 billion in indicated and inferred reserves, and additional billions in inferred 

reserves according to surveys prepared by The Ralph M. Parsons Company, independent assay groups, and the 

Government of Chile.  Updated reports will confirm these prices have retained (or increased) a ‘viable 

financial permanence’. 

 

This document provides detail of the available mineral reserves of the Piedra Amarilla properties located in the 

North-Central region of Chile, that will sustain a ‘project life’ of approximately 30 to 40+ years at an 

estimated processing rate of 20,000+ tons per day for a ‘full-blown’ processing plant.  The data contained 

herein has been evaluated by a qualified mining company, mineralogist/geological groups and qualified 

engineers internationally (Canada, Chile, United States), and supported through South America, Government 

of Chile’s Committee of Technological and Productive Development Fund of CORFO.   

 

Earlier projections dating back to 1990 for a full commercial operation estimated a return of approximately $1 

billion+ per year, and would escalate as the depth of the mining operation is exponentially increased 

over the lifetime of the property.  This does not take into consideration marketing possibilities of additional 

minerals and the increase of the Ore’s richness with increase mining depth, establishing an accountability to a 

predictable value to Ore bases.  This will occur as the mining operations mature into depths of a few hundred 

feet, which will result in the value of this property yielding an enduring increase in value.  This is evident, if 

the property was to be sold under Fractional Cooperative Ownership (FCO) Trusts, or retained by an operator 

of a professional mining consortium, with intentions to mine this property.  Either way, the purchaser has an 

exit strategy with a substantial return on investment upon their request. 
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2  | Introduction 

 

This report, prepared for C.S.I. Ag., constitutes the Piedra Amarilla properties mining project, which is 100%

owned by C.S.I. Ag., and is offered, marketed, sold, constructed and developed exclusively by C.S.I. Ag. 

Limited., and/or VISTA (Vision Investments Secured Trusts Accounts) Development.  C.S.I. Ag. seeks a 

qualified mining development group and/or investment participants to develop preliminary stage pilot plant 

processing, and establish an offer for sale, upon proven reserves accountability at current prices for the Piedra 

Amarilla properties project. 

 

This port facility has additional bulk loading facilities in place that have been offered to C.S.I. for its use and 

business development possibilities.  The Government of Chile has granted ‘unrestricted access’ to the railhead 

facilities and to government-owned bulk transport rolling stock.  C.S.I. can also secure use of the bulk loading 

facility from the Port Authority, which is supportive of the Piedra Amarilla project as an immediate 

construction ‘contracted’ project that will benefit C.S.I. and the Chilean Government. 

 

This effort will stimulate the local economy and regional employment.  The Port Authority will also provide a 

grant of land within the Port area to establish bulk Ore storage facility for Sulfur, Titanium and a non-

contamination area, which will be needed by C.S.I. Ag.  Additionally, C.S.I. Ag. is seeking to develop a 

vocational facility for ‘hands-on’ driver training for loading equipment for the Port, and the teaching of Ore 

distribution at the mining site for ‘leaching process’ of the recovery mechanization. 

 

The property’s ordinance survey maps, geological and topographical maps, aerial photographs, hydrology 

studies and ground level videos and photographs can be made available.  The Road System, the Port and the 

bulk handling facilities, and an addition to rail system will be areas of modification.  C.S.I.’s focus is to 

develop a relationship accommodating profitability and a future in Natural Resources Exploration in Chile. 

 

Four (4) of the Piedra Amarilla properties have undergone extensive sampling, trenching and pit excavation to 

definitively calculate Ore reserves.  The Government of Chile (CORFO and INTEC-CHILE) and The Ralph 

M. Parsons Company have produced comprehensive reports on these properties.  The remaining five (5) Piedra 

Amarilla properties have been subjected to thorough random sampling which indicates substantial additional 

reserves of Titanium and Sulfur. 

 

Evaluations of the subject property conducted in 1999 by qualified mining companies, mineralogists, 

geological groups and qualified engineers in Canada, Chile and the United States, were supported through 

South America, Government of Chile’s Committee of Technological and Productive Development Fund of 

Coporación de Fomento de la Producción (CORFO).  While this project retains a ‘viability of financial 

permanence’, the reports require updating. 

 

 

-2- 

The
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3 | Reliance on Other Experts  
 

Historically, there have been sufficient surveys, evaluations, development, investigations, reports and 

investments made to qualify Piedra Amarilla properties well within inferred and indicated reserves.  These 

values for known mineral reserves are substantiated by The Ralph M. Parsons Company, Chilean Government 

Agencies, INTEC-CHILE, Mineral Exploration Corporation of the Americas (M.E.C.A.), Minexco; and in 

assays, estimates and investigations conducted by C.S.I. Ag. Limited. 

In 1988, The Ralph M. Parsons Company completed a study of Ore deposits at Piedra Amarilla properties with 

their findings represented in a Sulfur Pre-Feasibility Report.  The data and the property were re-evaluated in 

1989, 1990, 1991, 1994 and 1995 by a number of government groups and certified geologist  and mineralogist.  

The data was compiled in reports, assays and technological surveys.  In 1995 - 1996, this data was reviewed by 

two top U.S. specialist in mineralogy and mining.  The reports from these well-respected consultants, as well 

as The Ralph M. Parsons study will be made available for review.   

These opinions and affidavits require updating based upon the same information supplied by the Chilean 

agencies and the United States Bureau of Mining Standards.  The Government of Chile has also completed its 

own assessment of nature, value, and extent of mineral content of the properties.  Impressed by their findings, 

there has been additional information and assays taken and certified by independent marketing groups from 

Canada, which were seeking funding support from the Canadian Stock Exchange.  Copies of these reports will 

be made available for review.  
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The properties are comprised of nine (9) individual areas, seven (7) of which are contiguous sites and two (2) 

are non-contiguous, totaling 2500 hectares or 6,175 acres.  (Note:  There were additional properties assayed in 

some of the reports, and were calculated in as properties total volume of land, so the land’s volume may vary 

but Ore Bodies value was calculated accurately.) 

Geologists retained by C.S.I. explored over 100 square miles of potential mining prospects in the region over a 

15-year period prior to the selection of Piedra Amarilla properties as the most desirable mining concession.  

Specialists retained by C.S.I. over the succeeding 10 years continued investigations that resulted in further 

credibility to the additional studies and reports prepared by INTEC-CHILE for MINEXCO, independent 

assays taken by top geologists in 1997 and the research arm of C.S.I. Ag. over the course of investigations and 
quantifiable discoveries contained within the properties.

*need space separation
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4 | Property Description and Location  

 

The Piedra Amarilla properties are comprised of nine individual areas, seven of which are contiguous sites and 

two (2) are non-contiguous, totaling 2388 hectares or 6,175 acres.  Additional properties were evaluated and 

were calculated in as properties total volume of land, so the land’s volume may vary but Ore Bodies value was 

calculated accurately.  Four of the properties have undergone extensive sampling, trenching and pit excavation 

to definitively calculate Ore reserves. The remaining five properties have been subjected to 

indiscriminate random sampling, which indicates substantial additional reserves of 

Titanium and Sulfur. 

The nine properties are located near the Laguna Brava range, community of Diego de 

Almagro, Province of Chañaral, Region III. 

1) Piedra Amarilla  41-70  300 hectares 

2) Piedra Amarilla  71-100  288 hectares 

3) Piedra Amarilla  101-130 300 hectares 

4) Piedra Amarilla  131-160 300 hectares 

5) Piedra Amarilla  161-190 300 hectares 

6) Piedra Amarilla  191-220 300 hectares 

7) Piedra Amarilla  221-250 300 hectares 

8) Piedra Amarilla  251-280 300 hectares 

9) Piedra Amarilla  282-290 100 hectares 

Properties 3 thru 9 are contiguous and comprise about two-thirds of the total land amount. 

Properties 4,5,7 and 8 were extensively studied during the pre-feasibility stage and contain 

the bulk of the information discovered in the geological and metallurgical studies. 

Located in the Piedra Parada Mining District, the Piedra Amarilla mine is two (2) miles 

long by four (4) miles wide and is located approximately 200 miles Northeast of Copiapo 

(Region de ATACAMA, Latitude South: 26° 19’ 36,6434”; Longitude West:  68° 40’ 41,8816”; North [m] 

7.088.039,302; East [m] 532.106,784).  The proper ties are connected by access roads, which lie 

approximately 30 miles from a railhead and rail systems.  The government has offered assistance in extending 

their own rail system to accommodate the mining facility.  These rail systems connect to a deep water port 

about 80 miles away. 

Region of ATACAMA 

Province of Chañaral 
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Mineable reserves on the portion of the four  mineral properties tested are estimated to exceed 174,000,000 

metric tons.  Silica (Si01) makes up more than 72.5% of the host rock and more than 90% of discharged 

tailings.  Sulfur is mineralized in high excess of 12%.  The principal commercially valuable minerals contained 

in the host rock are Gold and Titanium Dioxide in Rutile form.  The business priority of the Piedra Amarilla 

venture is the extraction and production of Gold, Silver and Titanium products with Sulfur recovery as a major 

byproduct. The Titanium content has a value several times that of the Sulfur content. Titanium products are in 

great demand in the aerospace, medical and recreational industries.  Gold reserves are considerable through the 

‘new’ assays, declarations, letters and consultations between mineralogist, after documentation review.   
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The land concession title and mineral extraction rights of the Piedra Amarilla properties are owned 100% by 

C.S.I. Ag.  There is one holder of the stock shares of C.S.I. Ag. Limited, Gary J. Pierce. This company was 

formed specifically as a holding company for the properties and was registered in the Turks and Caicos 

Islands.  The company was sold to I.S.N. (International Security Network), a Bahamian held I.B.C. 

(International Business Company), which had a name change reversal to C.S.I. Ag. Limited, and registered in 

the Bahamas at the Law Offices of Anthony Thompson, Esq. Attorney.  The two (2) shares of C.S.I. were 

transferred to Gary J. Pierce and registered at the Bahamian U.S. Embassy, and at the Chilean U.S. Embassy.  

The properties are in ‘free-held’ position at this time.  Excluding Chilean taxes recorded to be $42,967 in 

March 2006, the properties are in good standing and have no outstanding debts, liabilities, claims, 

encumbrances, liens and/or litigation internationally.  Payment for outstanding taxes shall be paid to the 

General Treasury of the Copiaco Republic. 
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A Development  |  Investment Opportunity 

4 | Property Description and Location (continued) 

Additional byproducts will include Lithium (energy of our future, which is project to be enormous), Silver (in 

manufacturing and technology), Tellurium (thermoelectric devices), and high grade of Silica (computer chips/

Silicone PV solar panels).   

C.S.I. holds title to the land concession and to the mineral rights free and clear.  The mineral and extraction 

rights have been granted to C.S.I. by the Chilean Ministry of Mines pursuant to an issued.
Exploitation Concession.  The rights have been properly registered and are held in perpetuity (indefinitely).  

Traditionally the Government of Chile retains all surface rights to undeveloped properties, however, in this 

case of remotely located properties, the government automatically grants surface rights to the owner of the

 concession and mineral rights.  These rights are granted on an irrevocable basis for a nominal one-time 

payment estimated to be $25,000. 

There are no known environmental liabilities to which the properties are subjected.  The Ores are of a high 

grade, within a conveniently soft rock located near the surface and with minimal overburden (low strip 
ratio).   As a result, extraction and recovery cost will be comparably low. 

projected

Copiapo Region

issued Exploitation Concession
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5 | Accessibility, Climate, Local Resources, Instructure and Physiography 

 

The Piedra Amarilla properties are connected by access roads, which lie approximately 30 miles from a 

railhead and rail systems.  The government has offered assistance in extending their own rail system to 

accommodate the mining facility.  These rail systems connect to a deep water port about 80 miles away.  The 

road system, the port and the bulk handling facilities, and an addition to the rail system will be areas of 

modification.   

Some exploration was done in the Cuyanos Range in the 1920’s, and the first access roads were built by Andes 

Copper Company, a developer of the Potrerillos-El Salvador copper complex, during this time.  First access 

was made to the current pumping station at La Ola, which pumps water from the Rio Negro-Jorquera River to 

Potrerillos via aqueduct for industrial use.  The road later accessed the Rio Negro hot springs area, which was 

used as a recreational facility and from where access was gained into the Piedra Parada basin. 

Northern Chile is characterized by extreme aridity and sparse vegetation at elevations below 6,000 feet.  This 

region, which includes the Coast Range and Central Valley, corresponds to the approximate limits of the 

Atacama Desert, reputed to be the world’s driest desert.  Furthermore, the high Andes of northern Chile are 

extremely arid in comparison with other mountain ranges of equal elevation.  The snowline is near 20,000 feet 

on the high volcanic peaks, maybe the highest snowline in the world.  Perennial snow and ice fields are found 

on only a few peaks extending above 21,000 feet in elevation.  These are relatively small in area and in depth of 

snow and ice. 

The Atacama Basin and vicinity have a climate more humid 

than the Central Valley but more arid than the Andean 

Highlands.  The climates of the western side is extremely 

arid, whereas the eastern side is semi-arid. Because of its 

large size the Atacama Basin has its own unique 

microclimate, sufficiently distinct to create a prominent 

pattern on high-resolution infrared radiometer imagery made 

from an earth-orbiting satellite.  Interpretation of this 

imagery indicates temperatures at night are probably cooler on the floor of the basin than on the surrounding 

slopes, and on these slopes temperatures are undoubtedly much warmer than on the high rims and adjoining 

highlands.  In general, closed basins in and around the Atacama Basin are estimated to have a mean annual 

precipitation ranging from 0.6 to 2 inches.  The mean annual temperature is estimated to range from 47°F to 

58°F, probably averaging about 52°F.) 

The lofty Andean Cordillera on the East is one of three general topographic areas.  The Andes, occupying from 

one-third to the entire width of the country, stretches from the Puna de Atacama in the North, a 

high plateau with peaks averaging 4,600 m (15,000 ft), to middle Chile, where, on the border with Argentina, 

rises the highest peak in the Western Hemisphere, Aconcagua (6,960 m/22,834 ft), and then, diminishing in 

height, runs south into the Chilean lake country, with its snow-capped volcanoes and several passes. 
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http://www.nationsencyclopedia.com/knowledge/Andes.html
http://www.nationsencyclopedia.com/knowledge/Plateau.html
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5 | Accessibility, Climate, Local Resources, Infrastructure and Physiography (continued) 

The Piedra Parada Basin is located in the North-Central portion of Chile between 26° - 20’ South Latitude  and 

68° - 45’ West Longitude.  It is bordered on the South and East by large caldera formations, some 20 kms. in 

diameter, including the Wheelwright, Laguna Escondida, and Trident (Argentina) calderas.  To the West of the 

Piedra Parada Salar is found the Cordillera Claudio Guy, the oldest regional geologic formation, the Northern 

portion of which is formed by two volcanic structures, which either eroded or subsided into caldera structures. 

To the North of the Piedra Parada Basin lies a string of volcanoes known collectively as Cerros Colorados.  

Together these natural boundaries form a rectangular area of interest 50 kms. North-South by 30 kms. East-

West, equivalent to 1500 kms.   The mineral properties are located within this geographical area.   A large 

majority of the properties are located between the Piedra Parada Salar and Lagunas Bravas, a 25 kms  North-

South  by 18 kms East-West area, (400 kms2).   

The North-Central portion of the Chilean Andes, from the Pacific Ocean to the Argentina border can be 

subdivided into four distinct geographic units: 

 The coastal ranges, which reach 1,500 meters in elevation. 

 The interior ranges, which are generally below 3,000 meters. 

 The Pre-Cordillera, which ranges from 3,000 to 4,000 meters, but 

may have occasional peaks which reach above 5,000 meters. 

 The Cordillera, which is above 4,000 meters and whose peaks may 

reach elevations above 6,000 meters. 

These morphological units are found in general North-South patterns, and elevational increases are West-East.  

The main geological features in this area of Chile run South-North, such as the fault systems (Atacama fault) 

and interior basins (Maricunga-Pedernales). Some important perpendicular West-East fault systems originating 

offshore in the Pacific crosscut this area, creating drainage for the Copiapo and Salado Rivers, as well as for 

the Paipote Canyon area.  These drain large areas of the pre-cordillera and interior ranges.  The Cordillera 

generally has closed basins with the most drainage running South-North into brine lakes and salars. 

The pre-cordillera between 26° - 27° South latitude is dominated by Mesozoic Era volcanic and sedimentary 

deposits.  The Cordillera above 4,000 meters is dominated by volcanic of Tertiary to Quaternary age, which 

followed interregional fault systems through which surfaced the plutonic magmas.  

The plutonic magma orogeny in the central Andes is largely influenced in the Pacific Ocean along the 

Atacama Trench, where the Pacific Nazca tectonic plate collides with the Continental South American plate.  

The Nazca plate dives underneath the Continental plate, forming a deep offshore trench which reaches below –

8,000 meters, the deepest trench in the Americas.  The trench extends from Antofagasta to Caldera. 

As a result of the tectonic collision, the South American Plate inclines toward the Pacific at a slight angle. The 

plates grind laterally across each other, the South American plate faulting upward (producing seismic activity), 

and suppressing the Nazca plate.  The tremendous friction and pressures causes the orogeny (the process of 

mountain making or upheaval) to melt into magmatic materials. 

-7- 
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5 | Accessibility, Climate, Local Resources, Infrastructure and Physiography (continued) 

The highest volcanic peaks in this portion of Chile owe their height in part due to the incline of the Continental 

plate, which has helped to create an Altiplano. Atop the Altiplano in this area of Chile were deposited large 

amounts of lava and ash flows, much of which is rhyolitic (fine-grained igneous rock rich in Silica), material 

of Triassic Age.  The flows have been compacted into semi-metamorphic tuffs.  In some areas, these tuffs are 

several hundred meters thick, (fragmental rock consisting of volcanic detritus), further building up the 

Altiplano and forming the basement atop, which are found the present volcanic structures.  Most of the 

volcanic structures in the Piedra Parada area rise no more than 1,000 to 1,500 meters above the surrounding  

basin. 

There are no detailed geological studies of the Piedra Parada area.  Because of the remoteness and lack of 

mining activity, only skeletal information exists.  Minexco’s geological studies have been limited to photo 

geological mapping based on aerial photographic interpretations.  Most of the basin area has been mapped by 

Minexco Senior Geologist Carlos Ulriksen on a 1:50,000 scale.  Despite the lack of detailed field studies, the 

aerial photographs are of a quality that permit basic geologic interpretations. 

The majority of the volcanics in the Piedra Parada area are of Dacitic to Dacitic-Andesitic composition 

characterized by low or modest iron content and dominant quartz-silica content.  The volcanics (a natural glass 

produced when molten lava cools very rapidly), are believed to have originated from a large granitic batholith 

(igneous rock, bounded by irregular, cross-cutting surfaces or fault planes, crystallized at depths below 

surface), of Paleozoic age (a period occurring between 220,000,000 and 600,000,000 years ago).  The batholith 

is exposed as occasional laccoliths (mass of igneous rock formed from lava, which did not make its way to the 

surface, spread out, bulged upward strata), along the entire Cordillera route of the third region, dominating the 

Southern half of its border with Argentina.  The batholith in the Piedra Parada area underwent a process known 

as isostatic (equilibrium of the earth’s crust) compensation, and the lower portions of the batholith sank to 

sufficient depth to melt its components into mass magma, which surfaced through deep faults and cracks, 

forming volcanic structures.  The lack of basaltic flows, which have higher iron content and predominate 

throughout much of Chile, eliminates primary magma as the source of the Piedra Parada volcanics. 

-8- 

Rock dating has not been conducted to determine formative ages of the different 

volcanics. The regional geologic maps show a dominance of Quaternary (period 
within the  forming Cenozoic era, about 1,000,000 years ago) volcanics in 

the Piedra Parada areas.  Field observations indicate that these are more likely 

of Tertiary age (formed in the early part of the Quaternary age).   

The volcanoes within the Piedra Parada Basin can be classified into two (2) 

categories:  Strato and Cinder Cone.  The Strato volcanoes are the dominant 

structures in terms of mass and height within the basin area.  These consist of 

alternating layers of pyroclastic (fragments of agglomerate, tuff and rocks) 

material and lava flows.  The volcanic slopes are steep at the top, exceeding 30°, 

and modest at the bottom.  The layered strata  are indicative of cyclical changes 

in the nature of the eruptions.  The Strato volcanoes in the  Southern portion of the basin (Cuyanos and Sierra 

(a period occuring1,000,000 years ago within the Cenozoic era)
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5 | Accessibility, Climate, Local Resources, Infrastructure and Physiography (continued) 

Nevada Ranges) have a predominance of lava flows, while those in the Northern portion are more evenly built 

by pyroclastic ejecta and lava flows (Panteon de Aliste, Cerros Colorados). 

The Piedra Amarilla properties consist of a string of related volcanic domes of tertiary age, which were created 

largely by Dacitic flows of ash and lapilli atop a basement formation not well identified.  During several 

separate periods of hydrothermal mineralization, super-heated solutions, charged with steam and other gasses 

escaped from the congealing magma in enormous quantities, carrying with it mineral, which was deposited at 

higher levels where the pressure and temperature were less intense.   

Water vapor (super-heated steam) proves to be the main component of magmatic gasses.  Magma typically 

contain up to 11% steam and other gasses under pressure.  Besides steam, the chief volcanic gas is carbon 

dioxide.  Other gasses include compounds of sulfur (sulfur dioxide, hydrogen sulfide), chlorine (ammonium 

chloride, hydrochloric acid), fluorine and boron.  The temperature of the gasses can exceed 650° C. 

The hydrothermal activity has altered large areas of the volcanic tuffs, changing the texture and composition 

into what is known in Chile as caliche.  Most of the original orthoclase (found in high-silicon igneous rocks) 

feldspars have been decomposed into white argillus kaolinite, giving a whiteness to the silicate minerals, 

which is distinctive and distinguishes these deposits from the surrounding country rock. Original prospecting 

activities incorporated caliche as a key prospecting tool in locating alterations of titanium and sulfur, both in 

the field and via aerial photos. 

The land concession title and mineral and extraction rights of the Piedra Amarilla properties are owned 100%, 

free and clear, by C.S.I. Ag. Limited.  The mineral and extraction rights have been granted to C.S.I. by the 

Chilean Ministry of Mines pursuant to an issued exploitation concession.  Traditionally, the Government of 

Chile retains all surface rights to undeveloped properties.  However, in the case of remotely located properties, 

the government automatically grants surface rights to the Owner of the concession and mineral rights. These 

rights are granted on an irrevocable basis for a nominal one-time payment. 

-9- 

The Cinder Cone volcanics, which comprise the Piedra Amarilla properties have been chemically altered by 

hydrothermal intrusions of gas and super-heated liquids.  Although all three states of matter - solid, liquid and 

gas - are ejected from most volcanic structures, the nature of the volcano produced depends largely upon the 

proportion of each of these and the order in which they are expelled. 

The Cinder Cone  volcanoes are common throughout the middle areas of the basin, and are formed largely 

from tephra (classic volcanic material) or ejecta in the form of ash, dust, lapilli (pebble discharged from 

volcanoes), and larger volcanic blocks, which are blown out of the volcanic material.  The pyroclastic 

material compacts into breccia tuffs near the cone and finer tuffs away from the cone.  The tuffs are often 

layered, indicating cyclical ash deposition. The Piedra Amarilla properties are comprised of volcanics of 

this category, and an understanding of the formative processes is essential. 

Fissures and cracks in the dome formations provided channel ways for the movement of these solutions, and 

became the sites where deposition took place. The gas and liquid phases were intimately associated, but some

 predominately gaseous activity occurred separately. 
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6 | History  
 

Chile is the single most active mining country in the world. A stable, 

democratically elected Chilean Government actively encourages 

foreign investments and protects the interests of foreign mining 

companies.  Mining ventures, which attracted over 70% ($1.76 billion) 

of the nation’s total foreign investment in 1994, are controlled through 

the highly supportive Ministry of Mines, which is comprised of four 

(4) regulatory agencies and three (3) state-owned mining companies.  

Chilean mining legislation and foreign investment structure is being 

recognized and adopted as the economic model for much of Latin 

America.   

The Chilean Constitution guarantees exceptionally strong rights to 

miners and mining interests.  C.S.I. Ag. acquired the mineral rights to 

a group of mineral properties known as the Piedras Amarillas 

properties in December 1989.  Sufficient Ore reserves are indicated on the properties to sustain a ‘project life’ 

of approximately 30 - 40+ years at the processing rate of 20,000+ tons per day.   

C.S.I. has been actively prospecting in the Copiapo area since 1986.  Most of the exploration efforts have been 

concentrated in a remote area known as the Piedra Parada Basin, which is located some 250 km northeast of 

Copiapo.  Native Indians were the first explorers in the basin area; there is an ancient Indian cemetery at the 

foot of the Piedra Parada hill.   

The Government of Chile has twice awarded the Piedra Amarilla properties, located in the Chilean Andes, 

First Place in its annual competition to determine the most important mineral resource development 

opportunities in the country.  These awards were granted to C.S.I. in 1989 for Sulfur, and in 1990 for 

Titanium.  On both occasions the Government of Chile expressed its willingness to provide financial and 

technological support for the project as well as open access to rail transport and a deep water port with 

existing bulk Ore facilities. 

These awards were given to C.S.I. after the Chilean Government regulatory agency, CORFO, contracted the 

services of INTEC-CHILE, a Chilean Technological Group, to investigate the mineral availability and 

commercially viable extraction of the reserves.  C.S.I. has enjoyed an excellent relationship with senior 

representatives of the government and the Bureau of Mines in Chile. 

The Chilean Government requires only modest royalties.  A normal level of corporate taxation will apply to 

the mining and refinery operations once they are in commercial operation.  Copies of all pertinent tax 

regulations, legal opinions, registration documents with the Chilean Bureau of Mines and mineral extraction 

licenses that are not found in this summary, are available from C.S.I. upon request. 

Piedra Parada 
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The Piedra Parada Basin is located in the North-Central portion of Chile 

between 26° - 20’ South Latitude  and 68° - 45’ West Longitude.  It is 

bordered on the South and East by large caldera formations, some 20 

km in diameter, including the Wheelwright, Laguna Escondida, and 

Trident (Argentina) calderas.  To the West of the Piedra Parada Salar is 

found the Cordillera Claudio Guy, the oldest regional geologic 

formation, the Northern portion of which is formed by two volcanic 

structures, which either eroded or subsided into caldera structures. To 

the North of the Piedra Parada Basin lies a string of volcanoes known 

collectively as Cerros Colorados.  Together these natural boundaries 

form a rectangular area of interest 50 km North-South by 30 km East-

West, equivalent to 1500 km.  The mineral properties are located within 

this geographical area.   A large majority of the properties are located 

between the Piedra Parada Salar and Lagunas Bravas, a 25 km  North-

South  by 18 km East-West area, (400 km2).   

Located in the Piedra Parada Mining District, the Piedra Amarilla mine 

is two (2) miles long by four (4) miles wide and is located 

approximately 200 miles Northeast of Copiapo (Region de 

ATACAMA, Latitude South: 26° 19’ 36,6434”; Longitude West:  68° 

40’ 41,8816”; North [m] 7.088.039,302; East [m] 532.106,784).  

 

 

 

 

 

Mineable reserves on the portion of the four  mineral properties tested are estimated to exceed 174,000,000 

Antofagasta—La Serena Region 

23 

25 

27 

29 

Piedra 
Parada 

1)  Piedra Amarilla 41-70 300 hectares 6)  Piedra  Amarilla 191-220 300 hectares  

2) Piedra Amarilla 71-100 288 hectares 7)  Piedra Amarilla 221-250 300 hectares  

3)  Piedra Amarilla 101-130 300 hectares 8)  Piedra Amarilla 251-280 300 hectares  

4)  Piedra Amarilla 131-160 300 hectares 9)  Piedra Amarilla 282-290 100 hectares  

5)  Piedra Amarilla 161-190 300 hectares     
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metric tons.  Silica (Si01) makes up more than 72.5% of the host rock and more than 90% of discharged 

tailings.  Sulfur is mineralized in high excess of 12%.  The principal commercially valuable minerals 

contained in the host rock are Gold and Titanium Dioxide in Rutile form.  The business priority of the Piedra 

Amarilla venture is the extraction and production of Gold, Silver and Titanium products with Sulfur recovery 

as a major byproduct. The Titanium content has a value several times that of the Sulfur content. Titanium 

products are in great demand in the aerospace, medical and recreational industries.  Gold reserves are 

considerable through the ‘new’ assays, declarations, letters and consultations between mineralogists, 

after documentation review.  Additional byproducts will include Lithium (energy of our future, which is 

projected to be enormous), Silver (in manufacturing and technology), Tellurium (thermoelectric devices), 

and high grade of Silica (computer chips/Silicone PV solar panels).   
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Minerals deposited within the structures of the Piedra Amarilla properties have been identified and in many 

cases quantified using a variety of analytical means.  These include fire assay, atomic absorption, X-Ray 

fluorescence, X-Ray diffraction and wet chemical analysis.  

The host rock is considered dacitic tending to rhyolitic in composition, consisting largely of hydrothermally 

altered ash flows and pyroclastic breccia material compacted into tuffs.  The morphology is similar to what is 

known as the Piedra Amarilla deposit is not known but assumed to be a combination of Rhyolitic flows mixed 

with sediments overlying the granitic batholith. 

Analysis indicate that silicates comprise the vast majority of the host rock material.  Diffraction analysis has 

identified Quartz and it polymorphs Cristobolite (quartz) and Tridymite (silicon based quartz) as the host rock 

components (72.5%).  The ratio of Quartz-Cristobolite-Tridymite is not known.  The presence of Cristobolite 

indicates a very hot formative environment, as crystallization of Cristobolite begins above 1,470° C. 

A number of feldspar minerals are present with the calcium-sodium-plagioclase feldspars dominating the 

potassium-orthoclase feldspars, which have been largely altered to Kaolinie by instrusions of sulfur and 

carbonate solutions.  The feldspars include alumina as a component, and together with Kaolinite make up 

approximately 3.5% of the host rock as accessory silicates.  

Because silicates comprise over 76% of the host rock (90% if elemental sulfur is excluded), the deposit is 

geologically classified as acid volcanics, terminology not related pH bur signifying a silica content greater 

than 65%.  It should be noted, however, that the overall pH of the deposit is slightly acidic due to the presence 

of solutions which are decomposed from the elemental sulfur (0.2% H2SO4).  Most of the unaltered areas 

within the basin are basic in pH due to the prevailing chloride and carbonate content within the country’s rock. 

Microscopic analysis has identified Rutile (TiO2) as the principal titanium mineral in the Piedra Amarilla 

deposit, accounting for 90% of all titanium minerals of ease of conversion into commercial grade pigments.  

Other titanium minerals present but accounting for less that 10% of titanium mineralization include Illmenite 

(FeTi03), Sphene (Si05TiCa), and possibly Perovsquite CaTi03).  The Rutile mineralization overlying the 

quartz crystals as clasts and elongated prismatic inclusions. 

It is presumed that the titanium minerals are accessory minerals of the silica host rock.  The titanium is 

distributed over an immense area, and the grade distributions is much too even to have developed from 

hydrothermal intrusions alone. 

Rutile and Sphene (also called Titanite) are known to be accessory minerals of extrusive volcanics, especially 

acid volcanics, which have cut through intrusive batholiths. Much of the original titanium may have been in 

the form of sulfur and carbonate solutions may have transformed the Sphene into Rutile by releasing the 

calcium to form Anhydrite-Gypsum and Calcium Carbonate as found in the lower basin areas. 
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Deposition of elemental sulfur occurs as a result of hydrogen sulfide and sulfur dioxide gasses combining 

under pressure.  The reaction precipitates the sulfur with water (steam) given off as a by-product.  Unlike the 

titanium mineralization, the sulfur deposits are localized, following the fissures and channel ways, creating 

veins that give the mineralization a style reminiscent of pegmatite-dike formations.  Channel ways of nearly 

pure sulfur can be found, ranging from a few centimeters to over four (4) meters in width.  The mineralization 

generally penetrates into the porous areas of the caliche, with a corresponding decrease in grade as one moves 

away from the main channel ways. 

Deposition of sulfur is among the last expressions of volcanic activity.  The process may be multi-stage, 

occurring over several different gaseous periods.  Caliche deposits ae thought to be generally parallel to sub-

parallel to the surrounding terrain, having been formed in mushroom fashion with roots extending into the 

volcanic conduit.  The deposits thin with distance away from the cones. 

The principal source of the world’s gold mineralization occurs as a result of hydrothermal deposition within 

intrusive and extrusive igneous rocks.  Most of the major gold reserves are found in sediments or placers as 

disseminations adjacent to weathered igneous formations.  Gold is common in distinctive types of volcanic 

rocks, often associated in tuffs with manganese or altered quartz minerals. 

Primary gold mineralization in the Piedra Amarilla deposit is assumed to have taken place during the liquid 

phases of hydrothermal activity.  Gold mineralization is associated with Tellurium and Selenium abundant in 

deposit. 
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Secondary gold mineralization is assumed to have occurred according to various mineralization models which 

require abundant subsurface water and leaching of gold values from nearby volcanic ranges.  Warm 

hydrothermal waters charged with chloride leach the gold values from the surrounding country rock into 

the basin areas.  Volcanic activity at Piedra Amarilla created capillary actions which drew the enriched 

solutions into the deposit where gold precipitated as a result of the change in pH, as the solutions move 

from a basic environment into one that was acidic.  Secondary gold mineralization of this type may still 

occur, but at a much reduced rate. 
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Extensive trenching and pitting has already been completed, together with substantial laboratory analysis to 

confirm the degree of reserves.  Additional sampling and testing will be conducted to precisely determine the 

indicated value and extent of the mineral deposits to be extracted.  The richness of the mineral content is self-

evident at the surface over major sections of the Piedra Amarilla Properties.  It is important to MAP the 

properties anomalies for drilling purposes and returns.  The gold at surface is showing economically feasible 

reserves on large scale recovery.  Sulfur and other minerals originally flowed freely from sub-volcanic levels 

through surface outlets (Chilites).  The minerals were deposited in clearly visible strata formations at the 

surface.  Aerial and ground-level photography clearly indicates the presence of extensive mineral deposits.  It is 

a simple matter to determine the lateral and vertical extent of the deposits by pitting, trenching, drilling and core

-sampling.  A considerable amount of the work has been completed by The Ralph M. Parsons Company and 

others. 

Section 1: Portezuelo  Trenching completed in Areas 1, 2 and 3* was combined with sampling of surface 

outcrops.  A surface area of 750 meters x 1250 meters was blocked out, which cover an altered volcanic dome 

formation and its slopes.  The average depth is computed at 20 meters, based on an X - Y vertical drop of 8 

meters in trenches cut in Area 1 and on an estimated vertical drop of 35 meters between Areas 1 and 3.  The ore 

is assigned an in-place mineral weight of 2.2 tons/meters 3 (per R.M. Parsons) based on an average extracted 

weight of 2.2 tons/meter 3.   

Trenching in Areas 4 and 5* has blocked out and additional reserve area of 300 meters x 750 meters.  An 

average vertical depth of 10 meters is assigned.  Blocked out reserves in Section are calculated as follows: 

 Area  Dimension - Meters  Computed Tonnage 

 1, 2, 3  750 x 1250 x 20  41,250,000 MT 

 4, 5  300 x 750 x 10    4,950,000 MT 

   Total of Metric Tons  46,200,000 MT 

 A bulk sample was taken on a one meter deep trench in Area 3, cut on the bottom slope of the volcanic dome.  

The trench failed to reach the main caliche body because of ground ice and deeper alluvium at the base of the 

dome.  Although the sampled alluvium contained no native sulfur, the Ti02 content was only slightly lower than 

the average for the section. The alluvial trench is marked “AT”.  R.M. Parsons’ Pre-Feasibility Study calculated 

pre-stripping requirement may be modified considering that the alluvium contains significant amount of Ti02.  

All sampled material in Section 1, including outcrops, trenches, and alluvium showed high Ti02 values. 

A significant portion of the reserves blocked out in Section 1 are outlined in sufficient detail to allow their 

inclusion in the Indicated Reserves Category.  The initial trenching report submitted to Ralph M. Parsons in 

September 1988 allowed for 5,811,000 tons of Ore in Section 1 to be classified as Indicated Reserves, however, 

 

*Refer to 7, Geological Setting and Mineralization ‘Piedra Amarilla Mineral Properties 41– 290’ 
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R.M. Parsons chose to classify these as Inferred Reserves in part due to a small sample base and the 

conservative nature of the mining business where geological work done by third parties is seldom endorsed or 

certified unless hands-on supervision of all aspects of exploration is assured. 

More than 18 tons of samples have been extracted from the trenches in Section 1 for chemical analysis and 

metallurgical testing.  Average mineral contents per ton in Section 1 is as follows: 

  Ti02   Sulphur  Gold   Silver 

  2.7%   15.1%   0.33g   7.0g  

Titanium values reflect averages from atomic absorption testing.  Sulfur values indicate native sulfur extracted 

via chemical leaching.  Gold values indicate that portion of gold leached in bulk sample leaching tests.  Silver 

values were arrived at via fire assay.  Titanium values are generally stable and vary little from one spot o 

another, while Sulfur values vary greatly.  In Section 1, Sulfur ranged from 7.28% to 20.1%. 

Section 2: Media Luna  Section 2 lies South of Section 1, and the mineral bodies are adjacent to one 

another, though Section 2 comprises a different volcanic unit.  Geological evidence for reserve calculations are 

very strong, particularly on the Western slope, which has been exposed through wind erosions from the 

prevailing North westerners.  Trenching in Section 2 was limited to the Western slope area and a few shallow 

trenches on the Eastern trenches, but some caliche was nevertheless exposed.  The trenching combined with 

outcrop sampling helped in blocking out a surface area some 500 meters x 1250 meters, which covers the bulk 

of the volcanic dome.  A depth of 40 meters is computed for the vertical depth; the Western slope exposes more 

than 100 meters of vertical mineralization, and the Eastern slope has similar showings.  The mineral tonnage is 

computed as follows:  Area 1 - 500 m x 1250m x 40m = 55,000,000 MT 

Extremely high Ti02 values were found here (XRF analysis - 7.04%) and are considered anomalous for grade 

calculations in Section 1, which use the more precise atomic absorption value of 2.7%.  Sulfur values, which 

average 30.9 are unduly influenced by several extremely high grade sulfur veins which crosscut the Western 

slope (perpendicular) , thus, the overall grade for the entire property is probably somewhat lower.  Gold values 

are not well enough defined to assign a value until leaching tests are completed.  Silver values are comparable 

to those in Section 1.  Preliminary mineral averages for Section 2 may be established as follows: 

  Ti02   Sulphur  Gold   Silver 

  7.04%   +30.9%  unknown  6.55g  

Several hundred kilos of sampled material has been removed from the trenches outcrops in this section for 

analysis and testing. 
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Section 3:  Triangulo  Section 3 has the largest Titanium reserves and the most abundant surface 

showings of high grade (+20%) Sulfur.  The reserve consists of four (4) medium size volcanic domes and a vein 

of small tufted outcrops, which from the air give the alteration a triangular appearance, hence the name. 

No trenching was done in this section. Samples were obtained by removing bulk samples from six (6) large 

outcrops and several smaller outcrops, and from a  few hand-dug pits (50 cm depth).  Approximately four (4) 

tons of sampled material was removed for analysis and testing. 
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9  |  Exploration (continued) 
 

Titanium content in this Section was analyzed using XRF, which values are generally 30% below the more 

precise atomic absorption.  Ti02 averages are about the same as those in Section 1 analyzed via XRF and 

atomic absorption. 

Sulfur content in Section 3 averaged 35.17% on the bulk samples extracted from the outcrops and pits.  

Overall sulfur content on the mineralized reserves is expected to remain high. 

Leaching tests have been done for gold, with leach extractions at 0.315/t. 

Based on the sampled areas, a reserve of mineral Ore was blocked out 2000 meters by 1100 meters.  A vertical 

depth of 15 meters was assigned, which is about the average exposed depth of the larger outcrops.  The Ore 

reserves are calculated as follows:  Area 2 - 2000m x 1100m x 15m =72,600,000 MT 

The average mineral content per ton is expressed as follows: 

  Ti02   Sulphur  Gold   Silver 

  2.7%*   35.17%  0.315g   7.0g  

 

 

 

*Ti02 values are averaged against atomic absorption testing of samples from Section 1 to compensate for semi

-quantitative reading of XRF. 
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A Drilling Report is not available at this time. See document below. 
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‘Sample Preparation’ data is detailed in Section “9. Exploration”   

Additional information for this section is currently unavailable. 
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Data verification procedures applied by experts in the mining industry are not available as a part of this report. 

However, the following documents (attached hereto) are provided as support of the participation of the experts 

and professionals on this project.   

1) Résumé of Bernard G. “Bud” Long, P.E., President (former) Long Engineering 

2) Curriculum Vitae of V. Davide Siniscalchi 

3) Résumé of Karl F. Meyers, Mineral Consultant 

4) Parsons Overseas Company letter of transmittal for Pre-feasibility Study Report 

5) Letter from B.G. “Bud” Long dated August 12, 1996 

6) Letter from B.G. “Bud” Long dated December 15, 1995 

7) Letter from Karl F. Meyers, Mineral Consultant dated December 16, 1995 

8) Declaration from V. Davide Siniscalchi dated August 8, 1996 
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Metallurgical testing analyses as noted on the attachment entitled “Metallurgical Studies” have been carried 

out by the following mining companies: 

 INTEC (Chile) 

 R.M. Parsons (Pasadena, CA) 

 Rogers Research (Salt Lake City, UT) 

 Marambio Lab (Copiapo) 

 CIMM (Santiago) 

 SGS (Santiago) 

 C.S.I. Ag./Minexco 

The data contained in these reports was compiled over the period of July 1987 to 1994.  The actual reports 

containing the data for testing and analytical procedures, relevant results, basis for assumptions and 

predictions for recovery estimates, etc. are not available for inclusion in this report. 
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  For the purpose of this report, it is believed that previous estimates are 

sufficient to conclude that present estimates have only enhanced since the last studies and reports were 

completed.   

Given the current market, this region is experiencing a surge in mining investment unlike other regions.  Per 

Luke Burgess, “More than $56 billion worth of mining projects (including 47 ventures in late-stage 

development and 30 projects dedicated to exploration or expansion of existing operations) are expected 

to come on-line in Peru beginning 2016.” Refer  to copy of ar ticle entitled “Mining Insiders Focus on 

Peru” (http://www.energyandcapital.com/articles/mining-insiders-focus-on-peru/5265) in section 24 of this 

report. 

Earlier projections for Piedra Amarilla properties indicate a full commercial operation estimated return of 

approximately $1 billion+ per year, which would escalate as the depth of the mining operation is 

exponentially increased over the lifetime of the property.  This does not take into consideration marketing 

possibilities of additional minerals and the increase of the Ore’s richness with increased mining depth.  This 

will occur as the mining operations mature into depths of a few hundred feet, which will result in the value of 

this property yielding an enduring increase in value.   

The Piedra Amarilla properties are comprised of nine individual areas, seven of which are contiguous sites 

and two (2) are non-contiguous, over an area of 6,175 acres.  Additional properties were evaluated and were 

calculated in as properties total volume of land, so the land’s volume may vary but Ore Bodies value was 

calculated accurately.  Four of the properties have undergone extensive sampling, trenching and pit excavation 

to definitively calculate Ore reserves. The remaining five properties have been subjected to indiscriminate 

random sampling, which indicates substantial additional reserves of Titanium and Sulfur. 

The extensive studies conducted during the pre-feasibility phase, referred to in sections 12-Data Verification 

and 13-Mineral Processing and Metallurgical Testing of this report, along with other expert evaluations and 

governmental support, further confirms our belief as we proceed toward completion of a detailed mineral 

resources technical report. 

-39- 



 

   PIEDRA AMARILLA PROPERTIES 

A Development  |  Investment Opportunity 

15 |  Mineral Reserve Estimates 

 

The discovery of titanium added a new dimension to the Piedra Amarilla project.  Because Titanium is 

identified as an accessory mineral associated with the host rock, new reserve calculations included entire 

sections of altered volcanic structures within the Piedra Amarilla properties.  As a result, minable reserves have 

been increased ‘sevenfold’ to nearly 174,000,000 metric tons grading 2.7% Ti02, more than 90% of which is 

found as the mineral Rutile, the most economically desirable of all titanium minerals because of its ease in 

processing. 

The overall grade of sulfur is diminished by stretching the reserves from 25,000,000 to 174,000,000 tons.  

Sulfur mineralization occurs as high grade pockets and veins within the caliche structure, the grade diminishing 

with distance from the high grade veins.  Overall sulfur content has been calculated at 15.1%. 

Recoverable gold and silver content per ton has been calculated at 0.26g and 4.9g, respectively.  Silica (Si02) 

makes up more than 72.5% of the host rock and more than 90% discharged tailings, a portion of which will be 

selected as feed for production of various silicon products. 

Titanium Ore reserves have been quantified in three (3) different mineralized areas within the core of the Piedra 

Amarilla properties group. Inferred Ore reserves of 173,800,000 metric tons have been identified and contain 

the following mineral averages per ton of Ore: 

   Ti02   Sulfur   Gold   Silver 

   2.7%   18.72%  0.32g   6.78g 

The mineralized areas are divided into Sections and are designated as follows: 

  Section # Name   Piedra Amarilla Properties  Ore Reserves 

  1 Portezuelo 161 46,200,000 

  2 Media Luna 131 55,000,000 

  3 Triangul 221, 251   72,600,000 

    Total Ore Reserves (4 properties)  173,800,000 

Potential Ore reserves were preliminaries identified by use of aerial and satellite photographs.  Caliche 

formations were mapped on a 1:40,000 scale.  A modest exploration program was outlined in early 1988 in 

conjunction with the Ralph M. Parsons engineering company located in Pasadena, CA, who was commissioned 

to execute a pre-feasibility study on the mineral properties.  Field exploration was carried out by Minexco in 

June and July of 1988.  Ore reserves in Sections 1 and 2 were quantified using trenching techniques, which 

allowed extraction of bulk samples from the walls and floors of the trenches.  Although trenching was not done 

on Section 3, a number of shallow pits were dug.  Bulk samples were extracted from these and from several 

large outcrops, which are exposed as hardened tuffs. 

The reserves quantified in the Piedra Amarilla sections are classified as Inferred Reserves according to the 

Mineral Resources Classification System of the U.S. Bureau of Mines.  Additional trenching and a large 

number of samples will permit these reserves to move into the Indicated Reserves category.  The focus of the 

development is to establish measured reserves, and then the construction of a pilot plant to represent proven 

reserves.  Piedra Amarilla sufficient Ore reserves indicate a project life of 30 to 50+ years at the processing rate 

of 20,000+  tons per day. 
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In summary, trenching and pitting has been performed and substantial laboratory analyses have been 

conducted.  Additional sampling and testing will be conducted to determine the amenability or potential 

amenability of the mineral resources and mineral reserves.  The trenching and pitting methods indicate the 

richness of the mineral content over major sections of the Piedra Amarilla properties.   

It is important to MAP the properties anomalies for drilling purposes and returns.  The minerals were 

deposited in clearly visible strata formations at the surface.  Aerial and ground-level photography clearly 

indicate the presence of extensive mineral deposits.  It is a simple matter to determine the lateral and vertical 

extent of the deposits by pitting, trenching, drilling and core-sampling.  A considerable number of studies 

have been completed by The Ralph M. Parsons Company and other mining experts since 1988 through the 

1990’s.  These reports have been evaluated by government groups, certified geologists and mineralogists and 

will be provided under separated cover. 

Another Ore processing method, Titanium Dioxide Pigment from Concentrates Acid Sulfation Method, will 

greatly reduce the cost of the extraction process.  INTEC-CHILE developed a new technology for extracting 

Sulfur that will allow economic processing of ore of lower grades than had been previously feasible.  The net 

result of these improved processes is that along with the high grade processing and easy accessibility of the 

Piedra Amarilla ores, C.S.I. Ag. will be able to extract and process the minerals at much lower rates than 

industry competitors giving the company a significant commercial advantage over current suppliers of 

Titanium and Sulfur, worldwide. 
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The average cost of mining and extraction at Piedra Amarilla properties was originally estimated in 1990 by 

Minexco, a data collection and reporting agent in Chile, for C.S.I. Ag., to approximate costs at 41 US dollars 

per ton.  At that time, the recoverable mineral deposits were valued at 12 US dollars per ton.  The estimate 

price from Mr. Karl Meyers, a U.S. mineral consultant for the same minerals after recovery, rose to 131 US 

dollars, while mining and extraction costs have been reduced due to new technology.  (At today’s prices, the 

profitability has skyrocketed.)  

The ratio of extractable minerals to overburden is less than 1:1, which is extremely low.  This, along with the 

miner-bearing deposits, which have been extensively tested by pit and lateral trenching methods, established 

substantial inherent value in these properties. 

The indicated and inferred reserves of recoverable deposits were established in the 1990’s to be in excess of 

22 billion US dollars.  This evaluation was based on the reserves of Titanium, Sulfur, Silica and limited Gold 

reserves alone.  Since that time, mineral values have escalated and a greater expanse of the properties has been 

tested.  With the ‘new’ Gold assays, evaluations, declarations and advancements in mineralogy, the reserves 

alone are estimated to exceed 24 billion US dollars on four (4) of the nine (9) properties; and only by depths 

of 150 feet. The estimated value of such reserves has increased appreciably to exceed the 38 billion US dollar 

level.  Also, note that Homestake Mining’s estimate was 100 billion US dollars in 1999. 
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18 |  Project Infrastructure 
 

The Ralph M. Parsons Company estimated the infrastructure build-out and all related facilities to be $520 

million in 1990.  Due to new developments in ore processing technology, the cost is approximately $300 to 

$350 million according to recent years’ estimates. 

C.S.I. Ag. proposes to develop the Piedra Amarilla properties in three (3) phases to minimize the economic 

investment risk and to enhance their value.  The phases are:  Phase One - Further Confirmation of Reserves, 

Phase Two - Pilot Mining Operation and Processing Facilities, Phase Three - Full Commercial Operation. 

Phase One - Further Confirmation of Reserves:  In addition to the trenching and pitting that has been done, 

additional sampling and testing will be conducted to precisely determine the indicated value and extent of the 

mineral deposits to be extracted.  The richness of the mineral content is self-evident at the surface over major 

sections of the properties.  It is important to MAP the properties anomalies for drilling purposes and returns.  

The lateral and vertical extent of the deposits will be determined by pitting, trenching, drilling and core-

sampling. 

Phase Two - Pilot Mining Operation and Processing Facilities:  C.S.I. will establish a pilot mining operation 

and processing facilities to recover, on the conservative side, approximate total net value of titanium products 

at $45 per ton; approximate total net value of sulfur products at $7 per ton; approximate total net value of gold 

products at $11.55 per ton; approximate total net value of silver products at $1.13 per ton; approximate total 

net value of silica sand products at $9 per ton; and the additional minerals names in the Pilot Plant report.  The 

plant would not produce the same recovery ratio as would a full operation, but it will establish proven 

reserves.  Subject to unforeseen circumstances, this output will be based upon estimates that should produce 

annual gross profits in excess of $13 million. 

More importantly, the pilot phase will revise 

the value of the ores to the highest 

categorization, above the levels of 

‘indicated’ and ‘inferred’, as established by 

the U.S. Bureau of Mines.  Proven reserves 

are the highest categorization and are 

established only after the commencement of 

mining and extraction operations, when 

actual performance results have been 

demonstrated.  Once this level has been 

reached, the inherent value of the Piedra 

Amarilla properties increases enormously.  

The property value differential between inferred and proven reserves is greater than 9,000%. 

C.S.I. has conducted an intrinsic review of the port facility, and a portion of the loading facility has to be 

rebuilt.  A Joint Venture with the government has been discussed.  This would yield immediate cash flow 

since this port is capable of accommodating the ‘needed’ loading facilities for other mines.  

Phase Three - Full Commercial Operation:  The overall infrastructure development will take 2 to 3 years and 

$300 to $350 million to complete.  This phase is not discussed in depth here because the details will vary 

depending upon the approach taken by the strategic mining developer/operator. 
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Example of a base camp for commercial operations 
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19 |  Market Studies and Contracts 

 

A Market Study and any executed contracts  

are not available for inclusion in this report. 
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20 |  Environmental Studies, Permitting and Social or Community Impact 

 

An Environmental Study has been conducted, however, it is not available for inclusion into this report.  

However, based on testing and sampling previously done, there were not and are not any known 

environmental issues that could materially impact the ability of C.S.I. Ag. to extract the mineral resources or 

mineral reserves from the Piedra Amarilla properties.   

Also, based on past experiences in performing trenching and pitting, etc. on the properties, there are no known 

potential social or community related requirements and plans, negotiations or agreements for the project.  

Lastly, to the best of our knowledge, there have been no discussions of remediation and reclamation 

requirements and costs. 
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21 |  Capital and Operating Costs 

 

Capital and operating costs used in this report are based on studies employed prior to economic studies from 

Ralph M. Parsons and INTEC-CHILE were conducted.  These costs are for an expanded mining project vs. a 

Pilot Plant operation as mentioned under Item 18. Project Infrastructure. The pilot plant has a direct and 

indirect cost factor of $100 million (non-US currency).  The ‘Full-Blown’ projection is for the buyer’s 

reference in consideration of an ultimate buy-out of the properties as a whole (1992 prices), which has 

immensely increased in today’s market. 

Operating costs are based on feasibility lab work done on sulfur extraction, and preliminary pre-feasibility 

work on titanium, gold and silver extraction, and preliminary pre-feasibility work on titanium, gold and silver.  

Costs for mining are projected from contract mining operators in Chile and from historical data provided by 

INTECT-CHILE in 1992.  The cost included for silicon production are best estimated based on furnace feed 

as a low cost byproduct.  These methods have all been adjusted for economic reasons and at today’s prices are 

comparable to previous projections with some being decreased.  It is important to remember that at Pilot Plant 

scale, processing with the same returns on minerals on varied.  The costs include for silicon production are 

best estimates based on furnace feed as a low cost byproduct. 

 

 

 

 

 

 

 

 

 

 

 

 

 

A basic financial analysis has been made using the same financial criteria found in the Ralph M. Parsons 

Company report (1988), except that a sensitivity analysis was not prepared.  This analysis is based on limited 

Gold and Silver recovery technology being used, and on a large scale production processing plant. 

Mining and Processing Cost/Ton    Value Mineral Extraction/Ton of Ore Processed 

Mine Extraction $    1.30  Ti02 $   36.10 

Consumables - Energy* 27.42  Ti Sponge 12.17 

 Total $  112.29 
*Energy is estimated to decrease by 30% with 

new energy patented technology 
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   Direct and Indirect Costs, Engineering: $529,020,000 

 10% Contingency $52,902,000
 Total Capital Costs (‘Full Blown’ plan) $581,922,000 

Labor - Management 6.69  Prilled Sulfur 13.36 

Port Costs .56  Sulfuric Acid .84 

Maintenance 1.00  Silicon Metal 98.5% 803 

Office, Legal, Insurance 1.99  Silicon Metal 99.85% 38.3 

Contingency @ 7.5% 2.77  Gold 3.05 

Total $   41.73  Silver .69 
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22 |  Economic Analysis 
 

Based on the reserves of Titanium, Sulfur, Silica and limited Gold alone, the indicated and inferred reserves of 

recoverable deposits established in the 1990’s was in excess of 22 billion US dollars.  Since that time, mineral 

values have escalated.  With new Gold assays, evaluations, declarations and advancements in mineralogy, the 

reserves alone are estimated to exceed 24 billion US dollars on four (4) of the nine (9) properties; and only by 

depths of 150 feet. The estimated value of such reserves has increased appreciably to exceed the 38 billion US 

dollar level.  Note that Homestake Mining’s estimate was 100 billion US dollars in 1999 and the December 

30, 2015 article entitled “Mining Insiders Focus on Peru” by Luke Burgess attached hereto. 

The average after taxes and royalties cash, available for distribution is estimated to be $313,806,000 in 

production years 1 through 11, and $342,806,000 in years 12 through 19 (up to 30 years), yielding an after tax 

and royalty return on investment (ROI) of 53.8% and 58.9%, respectively.  This calculation is at a Full-Blown 

Plant scale, and will basically identify the lack of speculation needed for a mining company to purchase for a 

production given to them.  These ROI’s are 1988 estimates, which have exponentially increased since then 

with the reduction in Chilean taxes and royalties for commercial production, and the huge increase in Natural 

Resources Market prices.  The last reported accrued taxes totaled $42,967 

Conservatively speaking, the increase in market prices across the board is up by 400%.  As a result, 4 x $313 

million (1988 prices) totals $1.25 billion annually.  This data shall be used as nothing more than a reduction of 

speculation by a conglomerate about Purchase Price Analysis (PPA).  The Pilot Plant as a PPA is beneficial 

for speculations by the Fractional Ownership Property Trust Purchasers, and the end user of a large 

conglomerate mining company.  It demonstrates an exit strategy for the Fractional Trust Owners as to how to 

sell and provides the end user a calculable starting point after the Pilot Plant mineral returns are proven. 
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23 |  Adjacent Properties 

 

Not Applicable 
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24 |  Other Relevant Data Information 

 

The following attached documents supports and/or clarifies information contained in this report. 

 C.S.I. Ag. Corporate Resolution 

 Confirmation of Concession 

 Letter from Ed Tovrea, Past President of MECA 

 Bulletin of the Status of Piedra Amarilla  

 Letter from Harold Gardner 

 Letter from Pilar Oyarzun (Figueroa Valenzuela & CIA) to Gary Pierce 

 Article “Miner Insiders Focus on Peru” by Luke Burgess 
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24 |  Other Relevant Data Information (continued) 
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24 |  Other Relevant Data Information (continued) 
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24 |  Other Relevant Data Information (continued) 
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24 |  Other Relevant Data Information (continued) 
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24 |  Other Relevant Data Information (continued) 

Tovrea Letter—Page 2 
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24 |  Other Relevant Data Information (continued) 
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24 |  Other Relevant Data Information (continued) 
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24 |  Other Relevant Data Information (continued) 
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24 |  Other Relevant Data Information (continued) 
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24 |  Other Relevant Data Information (continued) 
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24 |  Other Relevant Data Information (continued) 
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24 |  Other Relevant Data Information (continued) 
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24 |  Other Relevant Data Information (continued) 
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24 |  Other Relevant Data Information (continued) 
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25 |  Interpretation and Conclusion 

 

The Piedra Amarilla properties contain one of the world’s largest Titanium deposits, significant concentrations 

of Gold, other precious metals such as Platinum, Palladium and as rooted in the corporate name, ‘Ag’ 

consequential reserves of Silver.  Approximately 30% of the worlds economically recoverable Sulfur, thru 

innovative technological processing methods, is held within these properties.   

Demand for Sulfur is a known constant and the world market for Titanium is undergoing significant growth.  

There is a new compound that has come into light, with the increased need for energy,  Lithium - energy for 

the future.  There is a need for additional reports and investigation, however, geological assumptions in assays 

indicates there is an inherent possibility that Lithium could be a huge element of value on C.S.I.’s balance 

sheet.  Recent technological developments with “little to no” overburden extraction and recovery costs were 

relatively low in the early 90’s, and have remained at a low due to technology.  (As a reminder, in 1998 Prince 

Abdullaziz Bin Saad-Al Saud, sought a ‘co-venture’ for Sulfur only at a proposed price of $1.3 billion with all 

additional minerals as products of ‘tailings’ and the property of C.S.I. for processing.)  This is favorable to 

Piedra Amarilla’s project and fixes significant price advantages over their competitors worldwide. 
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As the 1990’s estimates and projections at a fully commercial operation indicate, a return of approximately 

$1+ billion per year in recoverable reserves is practical, escalating as the depths increase in mining and would 

exponentially increase the properties’ value over the lifetime of the project.  This does not take into 

consideration the development of additional mineral’s marketing possibilities.  Increases are evident as the 

mine matures into depths of the first few hundred feet.  Assets of this property would undergo an enduring 

increase in worth, calculated by Recovery to Depth (RTD) ratio and the value would be estimated financially 

in the selling price.  The property being sold under Fractional Cooperative Ownership (FCO) Property Trusts 

or retained by an outside operator is a joint venture with intentions to mine the property.  Either way, the 

purchaser/owner has an ‘exit strategy’ with a substantial return-on-investment (ROI). 
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